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LISTING OF CHALLENGED CLAIMS 

Cl. No. Elem. Claim Language 

1 [1.0] A method for wireless communication in a system including a transmitter, a receiver, 
and a plurality of propagation paths formed between the transmitter and the receiver 
which are capable of carrying a signal transmitted by the transmitter to the receiver, 
the method comprising: 

[1.1] transmitting a first signal from the transmitter to the receiver via a first propagation 
path of the plurality of propagation paths; 

[1.2] receiving the first signal at the receiver; 

[1.3] performing a channel estimation based on the first signal to obtain path parameter 
information of the first propagation path; 

[1.4] sending the channel estimation that includes the path parameter information from the 
receiver to the transmitter via the first propagation path; 

[1.5] predistorting a second signal at the transmitter in a time domain, a frequency domain, 
and a spatial domain, according to the channel estimation based on the first signal; 

[1.6] transmitting the predistorted second signal from the transmitter to the receiver via the 
first propagation path; and 

[1.7] receiving the predistorted second signal at the receiver. 

2 [2] The method of claim 1, wherein the path parameter information of the first propagation 
path includes at least one of an estimation of a delay, an estimation of a Doppler 
frequency, an estimation of a direction of arrival, an estimation of a direction of 
departure, and an estimation of a complex amplitude of the first propagation path. 

3 [3] The method of claim 2, wherein the path parameter information of the first propagation 
path further includes an estimation of a polarization status of the first propagation path. 

4 [4] The method of claim 1, wherein the path parameter information is obtained by at least 
one estimation technique of the group consisting of a maximum-likelihood estimation 
algorithm, periodogram, correlatorgram, spectral-based methods, Bartlett 
beamformers, Capon beamformers, subspace-based techniques, MUSIC (MUltiple 
SIgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational 
Invariance Techniques), approximation of the maximum-likelihood method based on 
iterative schemes, SAGE (Space-Alternating Generalized Expectation-maximization), 
RiMAX (Richter's Maximum Likelihood method), maximum-a-posteriori based 
methods, Evidence Framework, Bayesian techniques, tracking algorithms, Kalman 
filtering techniques, enhanced Kalman filtering techniques, particle filtering 
techniques, and least-square-error methods. 

6 [6] The method of claim 1, further comprising equalizing the predistorted second signal at 
the receiver. 

7 [7] The method of claim 6, wherein equalizing the predistorted second signal is performed 
using a joint processing technique in a coordinated multiple-point (CoMP) system. 

8 [8.0] A system for wireless communication comprising: 

[8.1] a receiver; 

[8.2] a transmitter; and 

[8.3] a plurality of propagation paths formed between the transmitter and the receiver which 
are capable of carrying a signal transmitted by the transmitter to the receiver, 

[8.4] wherein the receiver is configured to receive a first signal that is transmitted along a 
first propagation path of the plurality of propagation paths from the transmitter, 
perform a channel estimation based on the first signal to obtain path parameter 
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information of the first propagation path, and send the channel estimation that includes 
the path parameter information to the transmitter via the first propagation path, and 

[8.5] wherein the transmitter is configured to predistort a second signal in a time domain, a 
frequency domain, and a spatial domain according to the channel estimation that is 
based on the first signal and received from the receiver and to transmit the predistorted 
second signal to the receiver via the first propagation path. 

9 [9] The system of claim 8, wherein the path parameter information of the first propagation 
path includes at least one of an estimation of a delay, an estimation of a Doppler 
frequency, an estimation of a direction of arrival, an estimation of a direction of 
departure, and an estimation of a complex amplitude of the first propagation path. 

10 [10] The system of claim 8, wherein the path parameter information of the first propagation 
path further includes an estimation of a polarization status of the first propagation path. 

11 [11] The system of claim 8, wherein the path parameter information is obtained by at least 
one estimation technique of the group consisting of a maximum likelihood estimation 
algorithm, periodogram, correlatorgram, spectral-based methods, Bartlett 
beamformers, Capon beamformers, subspace-based techniques, MUSIC (MUltiple 
SIgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational 
Invariance Techniques), approximation of the maximum-likelihood method based on 
iterative schemes, SAGE (Space-Alternating Generalized Expectation-maximization), 
RiMAX (Richter's Maximum Likelihood method), maximum-a-posteriori based 
methods, Evidence Framework, Bayesian techniques, tracking algorithms, Kalman 
filtering techniques, enhanced Kalman filtering techniques, particle filtering 
techniques, and least-square-error methods. 

12 [12] The system of claim 8, wherein the transmitter and the receiver each comprise multiple 
antennas in a multiple-input and multiple-output (MIMO) wireless communication 
system or a single antenna in a single-input and single-output (SISO) wireless 
communication system. 

14 [14] The system of claim 8, wherein the receiver is further configured to equalize the 
predistorted second signal. 

15 [15.0] A base station for performing wireless communication with a receiver in a wireless 
device via a plurality of propagation paths, the base station comprising: 

[15.1] a transmitter; 

[15.2] a computing device; and 

[15.3] a computer-readable storage medium having computer-executable instructions stored 
thereon that are executable by the computing device to perform operations comprising: 

[15.3.1] transmitting a first signal from the transmitter to the receiver via a first propagation 
path of the plurality of propagation paths; 

[15.3.2] receiving a channel estimation based on the first signal, the channel estimation 
including path parameter information of the first propagation path; 

[15.3.3] predistorting a second signal in a time domain, a frequency domain, and a spatial 
domain according to the channel estimation based on the first signal; and 

[15.3.4] transmitting the predistorted second signal from the transmitter to the receiver via the 
first propagation path. 

16 [16] The base station of claim 15, wherein the path parameter information of the first 
propagation path includes at least one of an estimation of a delay, an estimation of a 
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction 
of departure, an estimation of a complex amplitude of the first propagation path, and 
an estimation of a polarization status of the first propagation path. 

17 [17] The base station of claim 15, wherein the transmitter comprises multiple antennas in a 
multiple-input and multiple-output (MIMO) wireless communication system or a 
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single antenna in a single-input and single-output (SISO) wireless communication 
system. 

19 [19.0] A wireless device for performing wireless communication with a base station with a 
transmitter via a plurality of propagation paths, the wireless device comprising: 

[19.1] a receiver; 

[19.2] a computing device; and 

[19.3] a computer-readable storage medium having computer-executable instructions stored 
thereon that are executable by the computing device to perform operations comprising: 

[19.3.1] receiving a first signal at the receiver via a first propagation path of the plurality of 
propagation paths; 

[19.3.2] performing a channel estimation based on the first signal to obtain path parameter 
information of the first propagation path; 

[19.3.3] sending the channel estimation that includes the path parameter information to the 
transmitter; and 

[19.3.4] receiving a second signal via the first propagation path, the second signal predistorted 
in a time domain, a frequency domain, and a spatial domain according to the channel 
estimation based on the first signal. 

20 [20] The wireless device of claim 19, wherein the path parameter information of the first 
propagation path includes at least one of an estimation of a delay, an estimation of a 
Doppler frequency, an estimation of a direction of arrival, an estimation of a direction 
of departure, and an estimation of a complex amplitude of the first propagation path. 

21 [21] The wireless device of claim 20, wherein the path parameter information of the first 
propagation path further includes an estimation of a polarization status of the first 
propagation path. 

22 [22] The wireless device of claim 19, wherein the path parameter information is obtained 
by at least one estimation technique of the group consisting of a maximum likelihood 
estimation algorithm, periodogram, correlatorgram, spectral-based methods, Bartlett 
beamformers, Capon beamformers, subspace-based techniques, MUSIC (MUltiple 
SIgnal Classification), ESPRIT (Estimation of Signal Parameters via Rotational 
Invariance Techniques), approximation of the maximum-likelihood method based on 
iterative schemes, SAGE (Space-Alternating Generalized Expectation-maximization), 
RiMAX (Richter's Maximum Likelihood method), maximum-a-posteriori based 
methods, Evidence Framework, Bayesian techniques, tracking algorithms, Kalman 
filtering techniques, enhanced Kalman filtering techniques, particle filtering 
techniques, and least-square-error methods. 

23 [23] The wireless device of claim 19, wherein the receiver comprises multiple antennas in a 
multiple-input and multiple-output (MIMO) wireless communication system or a 
single antenna in a single-input and single-output (SISO) wireless communication 
system. 
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T-Mobile USA, Inc., AT&T Services Inc., AT&T Mobility LLC, AT&T 

Corporation, Cellco Partnership d/b/a Verizon Wireless, Nokia of America 

Corporation, and Ericsson Inc., (“Petitioners”) petition for inter partes review of 

Claims 1-4, 6-12, 14-17, and 19-23 (“Challenged Claims”) of U.S. Patent No. 

8,891,347 (“’347 Patent”). 

I. INTRODUCTION 

The ’347 Patent is directed to a technique for predistorting signals at a 

transmitter (e.g., a base station or eNodeB) based on channel estimation feedback 

provided by a receiver (e.g., a user equipment (“UE”)). According to the ’347 Patent, 

this predistortion must occur in the in a time-domain, a frequency-domain, and a 

spatial-domain. In the co-pending district court litigations, Patent Owner has 

identified the alleged infringing products as 5G cellular products capable of 

beamforming a wireless signal.  

The problem with the ’347 Patent and Patent Owner’s allegations is that 

beamforming in a time-domain, a frequency-domain, and a spatial-domain was part 

of the prior art 4G standard, and numerous textbooks have been written describing 

the channel estimation and beamforming capabilities of LTE. One example is Sesia 

et al., “LTE: The UMTS Long Term Evolution from Theory to Practice” (“Sesia”).  

Thus, as described in detail below, the Challenged Claims are unpatentable 

over Sesia in view of the Patent Owner’s apparent interpretation of the claims. 
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Petitioners respectfully request that the Board institutes an IPR of the Challenged 

Claims and cancels the Challenged Claims.  

II. MANDATORY NOTICES 

REAL PARTIES IN INTEREST: The real parties in interest are T-Mobile USA, 

Inc., AT&T Services Inc., AT&T Corp., AT&T Mobility LLC, Cellco Partnership 

d/b/a Verizon Wireless, Nokia of America Corporation, Ericsson Inc. 37 C.F.R. 

§ 42.8(b)(1).1 To avoid additional issues associated with real parties in interest, 

Petitioners likewise identify Samsung Electronics Co., Ltd. because its products are 

accused of infringement in the AT&T, T-Mobile, and Verizon actions, and Samsung 

 
1 Out of an abundance of caution, Petitioners identify all current defendants in the 

above identified cases as potential real parties in interest only for the purpose of this 

proceeding and only to the extent that Patent Owner contends that these separate 

legal entities should be named real parties in interest in this IPR. Petitioners do so to 

avoid the potential expenditure of resources to resolve such a challenge. Petitioners 

also acknowledge that each petitioner has a number of affiliates. No unnamed entity 

is funding, controlling, or otherwise has an opportunity to control or direct this 

Petition or Petitioner’s participation in any resulting IPR. Petitioners are also not 

aware of any affiliate that would be barred from filing this Petition under 35 U.S.C. 

§ 315(e). 
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Electronics Co., Ltd. has been named as a defendant in the litigation listed below 

RELATED MATTERS: 

Pursuant to 37 C.F.R. § 42.8(b)(2), Petitioners are aware of the following 

pending patent infringement lawsuits or related matters involving the ’347 Patent:  

 Cobblestone Wireless, LLC v. T-Mobile USA, et al., No. 2:22-cv-00477 

(E.D. Tex.) filed December 16, 2022;  

 Cobblestone Wireless, LLC v. Verizon Communications Inc., et al., No. 

2:22-cv-00478 (E.D. Tex.) filed December 16, 2022;  

 Cobblestone Wireless, LLC v. AT&T Inc. et al., No. 2:22-cv-00474 

(E.D. Tex.) filed December 15, 2022; and 

 Cobblestone Wireless, LLC v. Samsung Electronics Co., Ltd. et al., No. 

2:23-cv-00285 (E.D. Texas) filed June 16, 2023. 

LEAD AND BACKUP COUNSEL: Petitioners provide the following designation 

and service information for lead and back-up counsel. 37 C.F.R. § 42.8(b)(3) and 

(b)(4). 
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PETITIONERS’ LEAD AND BACK-UP COUNSEL  

Lead Counsel  John D. Haynes (Reg. No. 44,754) 
Alston & Bird LLP 
One Atlantic Center 
1201 West Peachtree Street 
Atlanta, GA 30309 
John.Haynes@alston.com  
404-881-7000 
Fax: 404-881-7777 
 

Back-Up Counsel  David Frist (Reg. No 60,511) 
Alston & Bird LLP 
One Atlantic Center 
1201 West Peachtree Street NW 
Atlanta, GA 30309 
David. Frist@alston.com 
404-881-7000 
Fax: 404-881-7777 
 
Michael C. Deane (Reg. No. 70,389) 
Alston & Bird LLP 
One Atlantic Center 
1201 West Peachtree Street NW 
Atlanta, GA 30309 
Michael.Deane@alston.com 
404-881-4943 
Fax: 404-881-7777 
 

  
SERVICE INFORMATION: Petitioners consent to electronic service by email at 

the email addresses: A&BCobblestone@alston.com 

III. STANDING UNDER 37 C.F.R. §42.104(A) 

Petitioners certify that the ʼ347 Patent is available for inter partes review. 

Petitioners also certify that it is not barred or estopped from requesting this inter 
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partes review on the ground identified herein. Neither Petitioners, nor any party in 

privity with Petitioners: (i) have filed a civil action challenging the validity of claims 

1-4, 6-12, 14-17, and 19-23 of the ’347 Patent; (ii) have been served a complaint 

alleging infringement of the ’347 Patent more than one year prior to the present date; 

or (iii) are estopped from challenging the claims on the grounds identified in the 

Petition. Claims 1-4, 6-12, 14-17, and 19-23 of the ’347 Patent also have not been 

the subject of a prior IPR or a finally concluded district court litigation. 

IV. STATEMENT OF RELIEF REQUESTED 

Petitioner requests inter partes review and cancellation of challenged claims 

1-4, 6-12, 14-17, and 19-23 based on the detailed statements presented below. 

V. PAYMENT OF FEES UNDER 37 C.F.R. § 42.103 

Petitioner authorizes Account No. 16-0605 to be charged for any fee set forth 

in 37 C.F.R. § 42.15(a) and for any additional fees. 

VI. IDENTIFICATION OF CHALLENGE 

Petitioner requests inter partes review on the below grounds. Per 37 C.F.R. § 

42.6(c), copies of the references are filed with this petition. In support of these 

grounds, this petition is accompanied by a Declaration of Mr. James Proctor (Ex. 

1005). 

The Challenged Claims are rendered obvious under 35 U.S.C § 103. The 

grounds of challenge include: 
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Ground ’347 Patent Claims Basis for Ground 

1 1-4, 6-12, 14-17, 

19-23 

Sesia et al., “LTE: The UMTS Long Term 

Evolution from Theory to Practice,” (“Sesia,” 

Ex. 1003) under 35 U.S.C. § 103 

As stated on the face of the patent, the earliest priority date of the ‘347 patent 

is July 28, 2011. Sesia is prior art to this patent for the reasons stated below. 

Sesia (Ex. 1003): Sesia was published by John Wiley & Sons, Inc. (“Wiley”) 

in its “Wiley Online Library” on July 22, 2011. Exhibit 1003 is a true and correct 

copy of Sesia and has been compared to the eBook version of Sesia available online 

through the “Wiley Online Library.” Ex. 1004, ¶16. As set forth in Dr. Hall-Ellis’s 

declaration, the “Wiley Online Library” states that Sesia was “First published” on 

July 22, 2011. Ex. 1004, ¶18. Wiley is a well-respected and reputable academic 

publisher that was established in 1807 and has published millions of scholarly 

publications. Id. Sesia also bears a copyright date of 2011 and includes catalog 

information (such as catalog number, ISBN, and ISSN), which are established 

markers of a printed publication. Id.; see Hulu, LLC, v. Sound View Innovations, 

LLC, IPR2018-01039, Paper 29, at 19 (Dec. 20, 2019) (precedential). 

Petitioners’ expert Mr. Proctor also testifies that he is familiar with the website 

publication practices of Wiley, including that the “First published” date listed on the 

Wiley Online Library website is, to a POSITA, a reliable date indicative of its 
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publication status. Ex. 1005, ¶69. Wiley is a “well-known, reputable compiler and 

publisher of scientific and technical publications, and . . . members in the scientific 

and technical communities who both publish and engage in research rely on 

information published on” Wiley’s website.  Ex. 1005, ¶69; see also Ericsson Inc. 

v. Intellectual Ventures I LLC, IPR2014-00527, Paper 41 at 11 (May 18, 2015) 

(taking “Official Notice” with respect to IEEE, a publisher with a similar reputation 

as Wiley); Google LLC v. Vocalife LLC, IPR2022-00005, Paper 10 at 21 (Apr. 15, 

2022) (holding that reference is a printed publication based on indicia on the face of 

the reference because Wiley is an “established publisher”). 

Further evidence corroborates that Sesia was published on July 22, 2011, and 

that Exhibit 1003 is an authentic copy of Sesia as first published. First, the metadata 

for Exhibit 1003 states that the document was created on July 13, 2011, and that the 

date of the metadata is July 19, 2011, as shown in the “xmp:CreateDate” and 

“xmp:MetadataDate” from the screenshot below. Ex. 1004, ¶19. 

Ex. 1004, Figure A (Screenshot of Ex. 1003 Metadata). 
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Second, the “Wiley Online Library” states that Sesia’s Digital Object 

Identifier (DOI) is 10.1002/9780470978504, which when entered into doi.org 

redirects to the Wiley Online Library’s webpage for Sesia. A DOI is an identifier 

defined by ISO 26324 used for identifying documents, especially academic papers. 

Ex. 1004, ¶20. The DOI system is managed by the well-known non-profit 

International DOI Foundation, whose website is www.doi.org, which allows any 

member of the public to enter a DOI identifier to retrieve the object (usually a 

website URL) attached to the identifier. Id. A DOI can be registered using a third-

party registration agency. Id. Sesia’s DOI was registered with CrossRef, a non-profit 

organization that allows members to “create metadata records that identify, describe, 

and locate their work.” Id. (quoting https://www.crossref.org/membership/). 

According to CrossRef, Sesia’s DOI is for an “EDITED BOOK published 22 July 

2011.” Id. (quoting https://search.crossref.org/?from_ui=yes&q=10.1002%2F97804 

70978504). This further corroborates that Sesia was publicly available on July 22, 

2011. Id. 

Sesia thus was available to “persons interested and ordinarily skilled in the 

subject matter or art[,] exercising reasonable diligence.” See Voter Verified, Inc. v. 

Premier Election Sols., Inc., 698 F.3d 1374, 1380 (Fed. Cir. 2012) (quoting SRI Int’l, 

Inc. v. Internet Sec. Sys., Inc., 511 F.3d 1186, 1194 (Fed. Cir. 2008)); Jazz Pharm., 

Inc. v. Amneal Pharm., Inc., 895 F.3d 1347, 1356 (Fed. Cir. 2018); see also MPEP 
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§ 2128. Thus, Sesia qualifies as prior art under at least 35 U.S.C. § 102(a) (pre-AIA) 

as a printed publication which was published July 22, 2011. Ex. 1004, ¶¶17-22.  

VII. BACKGROUND 

A. Person of Ordinary Skill in the Art 

A POSITA at the time of the alleged invention of the ’347 Patent would have 

had at least a bachelor’s degree in electrical engineering, computer engineering, 

computer science, physics, or the equivalent, and at least two years of experience 

working in the field. Ex. 1005, ¶41. Relevant working experience would include 

experience with cellular telecommunications and networking, radio-access network 

architectures, protocols, and signal propagation in wireless networks. Id. More 

education can supplement practical experience and vice versa. Id. 

B. The ’347 Patent 

1. Description of the ’347 Patent’s Specification 

The ’347 Patent describes a pre-distortion technique for transmitting signals 

from a transmitter (e.g., a base station or eNodeB) to a receiver (e.g., UE) in a 

wireless communication system such as a Long-Term-Evolution (LTE) or LTE-

Advanced communication system. See Ex. 1001, 12:54-58; Ex. 1005, ¶42.  

Figure 1 of the ’347 Patent illustrates a simplified overview of a wireless 

communications system that comprises multiple propagation paths—the lines 

labeled 170, 175, and 180 (illustrated in green, orange, and blue below)—between 

the transmitter (110) and the receiver (150). Ex. 1001, 3:23-26, Fig. 1; Ex. 1005, 
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¶45, Fig. A. These propagation paths are the routes that signals may travel from the 

transmitter to the receiver. Ex. 1001, 7:38-49; Ex. 1005, ¶45. The ’347 Patent 

explains that there are multiple propagation paths due to signals scattering, 

diffracting, reflecting, and interacting with objects as they propagate from the 

transmitter to the receiver. Ex. 1001, 3:26-30, 7:38-44; Ex. 1005, ¶45.  

Ex. 1001, Fig. 1 (annotated); see also Ex. 1005, Fig. A. 

 
 

 The ’347 Patent explains that the consequence of having multiple propagation 

paths is that signals will experience different delays, direction of arrival, direction 

of departure, and Doppler frequency shifting as they propagate between the 

transmitter and the receiver. Ex. 1001, 3:47-48; Ex. 1005, ¶46. Since the signals have 

different experiences and interactions as they propagate between the transmitter and 

receiver, the receiver does not receive the same signal on each propagation path. Ex. 

1001, 3:48-50, 7:44-49; Ex. 1005, ¶46. Instead, each signal has been distorted based 
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on the characteristics of the particular propagation path (e.g., by having a different 

phase). Ex. 1001, 3:48-50, 7:44-49; Ex. 1005, ¶46. This distortion can cause issues 

at the receiver when the receiver attempts to combine the signals. Ex. 1001, 7:44-

49; Ex. 1005, ¶¶46-47. For example, the signals may destructively combine or 

interfere with each other which corrupts or modifies the originally transmitted 

signals. Ex. 1001, 3:48-50, 7:44-49; Ex. 1005, ¶¶46-47.  

 The ’347 Patent explains that a common prior art technique for removing 

distortion and phase aligning signals is channel equalization, which is performed at 

the receiver. Ex. 1001, 1:22-26; Ex. 1005, ¶48. Instead of using existing equalization 

techniques to address the distortion at the receiver, the ’347 Patent proposes a 

technique where transmitted signals are “pre-distorted” in such a way that they arrive 

at the receiver without any distortion and with the same phase. Ex. 1001, 7:63-8:3; 

Ex. 1005, ¶¶49-50, 54.  

Figure 4 of the ’347 Patent illustrates the steps of the pre-distortion process 

disclosed by the ’347 Patent. Ex. 1001, Fig. 4; Ex. 1005, ¶51. The disclosed process 

generally involves: (i) transmitting, by a transmitter, a first signal to a receiver along 

a propagation path, (ii) performing, by the receiver, channel estimation on the first 

signal to obtain path parameter information about the propagation path, (iii) sending, 

by the receiver, feedback to the transmitter with the path parameter information, (iv) 

predistorting, by the transmitter, a second signal based on the path parameter 
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information, (v) sending, by the transmitter, the predistorted second signal to the 

receiver, and (vi) receiving, by the receiver, the predistorted second signal. Ex. 1001, 

8:7-9:14, Fig. 4 (below); Ex. 1005, ¶¶51-53. According to the ’347 Patent, the path 

parameter information may comprise information such as a delay, a Doppler 

frequency shift, a direction of arrival, a direction of departure, or a complex 

amplitude for each of the propagation paths. Ex. 1001, 8:11-16, 11:62–67; Ex. 1005, 

¶¶55-56.  

Ex. 1001, Fig. 4; see also Ex. 1005, Fig. B. 
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2. Claim Construction 

For the purpose of this proceeding, terms not expressly construed herein 

should be given their ordinary and customary meaning as of the filing date of the 

’347 Patent. 37 C.F.R. § 42.100(b); see also Phillips v. AWH Corp., 415 F.3d 1303 

(Fed. Cir. 2005) (en banc).  

For purposes of this Petition, it is important to consider Patent Owner’s 

apparent interpretation of certain terms in the co-pending district court litigations. 

Pursuant to 35 U.S.C. §301(a)(2) and per §301(d), the Office may consider the 

positions of the Patent Owner regarding infringement to determine the proper 

meaning of patent claims in IPR proceedings under §314. See 10x Genomics, Inc. v. 

Bio-Rad Labs., Inc., IPR2020-00086, Paper 8 at 17-22 (PTAB Apr. 27, 2020) 

(“Under the circumstances of this case, the rule does not prohibit Petitioner from 

submitting a claim construction it believes is incorrect and relying on that 

construction to show how the claim is unpatentable” and “we disagree with Patent 

Owner’s assertion that the applicable rules and guidance prohibit Petitioner from 

relying on a claim construction that it believes is incorrect, namely a claim 

construction relied upon by Patent Owner to assert infringement in the related district 

court action”); Donnelly Distribution LLC v. Russo Trading Co., Inc., IPR2019-

00761, Paper 8, 17-18 (PTAB Sept. 6, 2019).  
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Here, while the Patent Owner has not formally provided proposed 

constructions, Patent Owner’s infringement contentions indicate that Patent Owner 

has taken a broad interpretation of the claims that is not consistent with the plain and 

ordinary meaning and should be considered when assessing the prior art ground in 

this Petition. As will be shown below, Sesia renders obvious each of these limitations 

under Patent Owner’s broader interpretation.  

a) “path parameter information” 

In the co-pending district court litigation, Patent Owner interprets “path 

parameter information” broadly to capture any channel state information feedback, 

regardless of whether that channel state information is an explicit or implicit channel 

estimation even though the patent expressly excludes implicit estimation from path 

parameter information. Ex. 1006 at 7-8; Ex. 1009 at 7-8; Ex. 1010 at 7-8; see also 

Ex. 1001, 11:60-12:6, 14:18-21; Ex. 1005, ¶¶63-66.  

For example, the Patent Owner alleges that a UE obtains path parameter 

information when “the UE performs link channel state estimation based on the first 

signal.” Ex. 1006 at 7; Ex. 1009 at 7; Ex. 1010 at 7. In support, Patent Owner cites 

to 3GPP TS 38.300 v17.2.0 at section 5.2.5.1,2 which explains that “for channel state 

 
2 Patent Owner cites 3GPP TS 38.200 v2.0.0, § 5.2.5.1, which is not a standard and 

Petitioners assume this is a typographical error. Petitioners believe that Patent Owner 
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estimation purposes, the UE may be configured to measure CSI-RS and estimate the 

downlink channel state based on the CSI-RS measurements.” Ex. 1006 at 8; Ex. 1009 

at 8; Ex. 1010 at 8. A POSITA would understand that these CSI-RS measurements 

are implicit measurements, as they are generally simplified representations of the 

channel, not specific parameters such as delay, Doppler frequencies, directions of 

departure and directions of arrival. Ex. 1005, ¶¶63-65; but see Ex. 1001 at 11:60-

12:6, 14:18-21. Thus, under Patent Owner’s apparent interpretation, any information 

estimating the downlink channel state is “path parameter information,” regardless of 

whether it is simplified, explicit, or a full-dimensional parametric description. Ex. 

1001, 8:11-16, 11:62-12:6, 14:18-21; Ex. 1005, ¶66.  

b) “predistorting a second signal at the transmitter in a 
time domain, frequency domain, and a spatial domain” 

In the co-pending district court litigation, Patent Owner alleges that 

beamforming “predistorts” a signal in a time domain, frequency domain, and a 

spatial domain. Ex. 1006 at 9; Ex. 1009 at 9; Ex. 1010 at 9 (“a 5G NR signal with 

beamforming is a predistorted signal in time, frequency, and space.”). Beamforming 

Patent Owner further alleges that “applicable time and frequency subcarriers are 

selected based on the returned CSI, and an appropriate spatial beam refinement is 

 
intended to cite section 5.2.5.1 of 3GPP TS 38.300 v17.2.0, as the copied portion in 

Patent Owner’s infringement contentions appears to come from said section. 
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selected based on the returned CSI.” Ex. 1006 at 9; Ex. 1009 at 9; Ex. 1010 at 9. 

Furthermore, Patent Owner seems to accuse the selection of transmission resources 

by the base station to be a form of predistortion in the time domain and the spatial 

domain. Ex. 1007 at 10; Ex. 1009 at 10; Ex. 1010 at 10. 

Beamforming and the selection of time and frequency resources jointly or 

individually are not predistortion (Ex. 1005, ¶68), but, under Patent Owner’s 

interpretation of this limitation, the claim is broad enough to capture resource 

selection and beamforming a wireless signal.  

VIII. THE PRIOR ART 

A. Overview of Sesia (Ex. 1003) 

Sesia was published on July 22, 2011, which is before the effective filing date 

of the ’347 Patent. Ex. 1004, ¶¶17-22; Ex. 1005, ¶69, see also Ex. 1013. Sesia 

provides a “thorough, authoritative and complete tutorial” of LTE and LTE-

Advanced communications systems. Ex. 1003 at xxvii. The goal of Sesia is to 

provide “an explanatory course through the LTE specifications, to support those who 

design LTE equipment.” Ex. 1003 at xxx. Sesia explains that the LTE specifications 

“are a record of decisions taken – decisions which are often compromises between 

performance and cost, theoretical possibility and practical constraints.” Ex. 1003 at 

xxx. Sesia thus, not only describes the details of the specifications but provides 
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detailed discussions of the “evaluations and trade-offs which lie behind the 

technology choices inherent in LTE.” Id.; Ex. 1005, ¶70. 

Propagation Paths in LTE. Before addressing the relevant aspects of LTE 

disclosed by Sesia, it is important to understand the radio environment that LTE was 

designed to address. Like the ’347 Patent, Sesia discloses that, in communication 

systems, a base station (referred to as an eNodeB in LTE) communicates with one 

or more mobile devices or user equipment (“UE”). Ex. 1003 at 438-39; Ex. 1005, 

¶¶73-76. As signals are transmitted between an eNodeB and UE, the signals 

propagate through the environment. Ex. 1005, ¶74. Different environments, such as 

rural, suburban, urban, and indoor settings, present different challenges, and thus 

Sesia acknowledges that LTE deployments will need to take into account the specific 

circumstances of each installation. Ex. 1003 at 437; Ex. 1005, ¶74. Also, the 

propagation of signals is impacted by the type of antenna that is used. Ex. 1003 at 

438-39, 249-52; Ex. 1005, ¶74-76. For example, as shown in Figure 20.1 (below), 

Sesia illustrates an eNodeB with an omnidirectional antenna that transmits a signal 

along three different propagation paths (shown as Paths 1 (orange), 2 (blue), and 3 

(green)). Ex. 1003 at 438; Ex. 1005, ¶75.  
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Ex. 1003 at Fig. 20.1 (annotated); see also Ex. 1005, Fig. C. 

 
 

Sesia explains that, while the signal traverses these three propagation paths to 

the UE receiver, the signal on each path may reach the receiver at different times 

(i.e., the signal is received with a different delay). Ex. 1003 at 438-39; Ex. 1005, 

¶76; see also Ex. 1003 at 249-52, Fig. 11.2. For example, the signal on Path 3 may 

reach the UE before the signals on Path 1 and Path 2. Ex. 1005, ¶76. Furthermore, 

the characteristics of these different propagation paths may also affect signals in the 

frequency and space domain in addition to the time domain. Ex. 1003 at 438-39; Ex. 

1005, ¶76. These different propagation paths are created by the environment. Ex. 

1005, ¶76. For example, buildings, trees, cars, or other physical objects could cause 

interference that alter the propagation paths. Ex. 1005, ¶76. 

Signaling in LTE. Sesia also explains that LTE defines the types of signals, 

format of signals, and timing of signals that can be transmitted in an LTE system. 
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Ex. 1005, ¶78. For example, Sesia includes entire sections (Part 2 and Part 3) devoted 

to the design of transmissions in the physical layer of an LTE system. In describing 

the physical layer, Sesia describes the channels used for physical signal 

transmissions and the types of signals transmitted. Ex. 1003 at 149 & Chpt. 9; Ex. 

1005, ¶79. For example, LTE defines a number of channels for transmission of data 

and control information to a UE. Ex. 1003 at 149 & Chpt. 9; Ex. 1005, ¶79. 

One type of signal that is described in detail in Sesia is a reference signal. See 

Sesia at Chpt. 8 (titled “Reference Signals and Channel Estimation”). A reference 

signal is a signal with known attributes that does not carry any unknown data. Ex. 

1003 at 166, 168, 651-57; Ex. 1005, ¶80. In LTE, there are five different types of 

reference signals. See e.g., Ex. 1003 at 167 (describing cell-specific reference 

signals, UE-specific reference signals, MBSFN-specific reference signals, 

Positioning reference signals, and Channel State Information (CSI) reference signals 

(CSI-RS)); Ex. 1005, ¶¶80-81. Reference signals are used in LTE to assist in the 

detection of signals containing data and control information. Ex. 1003 at 166, 168, 

651-57; Ex. 1005, ¶¶80-81. 

LTE was designed to use coherent detection of signals. Ex. 1003 at 165-66; 

Ex. 1005, ¶84. Coherent detection exploits knowledge of channel conditions to 

improve detection. Ex. 1003 at 165-66; Ex. 1005, ¶84. For example, coherent 

detection is able to leverage the phase and amplitude of a signal whereas 
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non-coherent detection can only make use of the amplitude. Ex. 1003 at 165-66; Ex. 

1005, ¶84. Sesia explains that “[o]ptimal reception by coherent detection therefore 

typically requires accurate estimation of the propagation channel,” and “[a] common 

and simple way to estimate the channel is to exploit known signals which do not 

carry any data.” Ex. 1003 at 165-66. Sesia further explains, that “[i]n order to 

estimate the channel as accurately as possible, all correlations between channel 

coefficients in time, frequency and space should be taken into account.” Id. at 166. 

Reference signals in LTE allow a UE to perform these estimations. Id. at 166-67; 

Ex. 1005, ¶84. 

Examples of reference signals that are used to perform channel estimation in 

LTE are the CSI-RSs and cell-specific reference signals. Ex. 1003 at 166-67; Ex. 

1005, ¶81. Sesia discloses that CSI-RSs were introduced specifically for the purpose 

of channel estimation. Ex. 1003 at 166-67. Sesia also discloses that cell-specific 

reference signals can be transmitted to and used by a UE to perform channel 

estimation for demodulating data and deriving feedback on the quality and spatial 

properties of the downlink radio channel. Ex. 1003 at 651; Ex. 1005, ¶81.  

Sesia further discloses that the usage of reference signals can be implemented 

by an eNodeB that has a single physical transmit antenna or multiple physical 

antenna elements. Ex. 1003 at 167; Ex. 1005, ¶85. In addition, Sesia discloses that a 

UE can be configured to derive a channel estimate for all data transmitted on an 
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antenna port regardless of whether it represents a single radio channel from a 

physical antenna or a composite channel from multiple physical antenna elements. 

Ex. 1003 at 167; Ex. 1005, ¶85.  

Channel Estimation using Refence Signals. Sesia then describes multiple 

methods of performing channel estimation, including estimations in the frequency-

domain, the time-domain, and the spatial-domain. See Ex. 1003 at Chpt. 8.4 

(discussing channel estimation based on frequency-domain characteristics.); Chpt. 

8.5 (discussing channel estimation based on time-domain characteristics and 

explaining that the benefit of a time-domain channel estimation is the possibility to 

enhance a channel estimate by exploiting its time correlation with a channel); Chpt. 

8.6 (discusses channel estimation based on spatial-domain characteristics). 

Sesia then discloses how a UE will report these channel estimations to an 

eNodeB. Sesia explains that the feedback from a UE to an eNodeB can be implicit 

or explicit. Ex. 1003 at 274-75, 662-63. Implicit feedback is where a UE provides a 

representation of the channel state information based on channel estimations (e.g., a 

message that indicates that channel conditions are good without providing specific 

measurements). Ex. 1003 at 662-63; Ex. 1005, ¶¶95, 98-99. Explicit feedback, on 
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the other hand, involves reporting the actual channel estimation measurements.3 Ex. 

1003 at 663; Ex. 1005, ¶¶95, 98-99. 

For example, if a UE measures the signal-to-noise ratio and received power 

of a given signal in an implicit feedback system, the UE reports a representation of 

the measurements (e.g., “signal quality 5”) to show that the quality is average. Ex. 

1005, ¶99. In this example, the UE makes an assumption that the base station and 

the UE are operating with the same coding scheme such that the base station knows 

how to interpret “signal quality 5” in terms the estimated channel quality. Id. In an 

explicit channel feedback system, the UE calculates and reports an attribute of the 

physical channel itself such as path loss, rather than a property of the received signal 

alone. Id. 

Beamforming based on channel estimations performed on reference 

signals. At a high level, beamforming is a method that can be utilized to improve 

signal strength by focusing transmitted signals in a certain direction and ideally in a 

certain location. Ex. 1005, ¶100. Beamforming is accomplished by utilizing 

constructive and destructive combinations of a signal from different closely spaced 

 
3 While Sesia discloses these two types of feedback were possible for LTE, Sesia 

explains that ultimately explicit feedback was not adopted into Release 10 of the 

LTE 3GPP specification. Ex. 1003 at 663. 
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antennas transmitting multiple copies of a signal with different phases and 

amplitudes to focus the beam in a given direction or at a specific location. Id. The 

figure below, prepared by Mr. Proctor, shows examples of the difference between 

the radiation patterns of a conventional omnidirectional radio and a radio performing 

beamforming (i.e., directional). Id.  

Ex. 1005, Fig. G; see also id. at ¶100. 

 
 

Sesia describes two possible methods for performing beamforming: (i) closed-

loop rank-1 precoding and (ii) beamforming with UE-specific reference signals. Ex. 

1003 at 270; Ex. 1005, ¶108.  

The first type of beamforming is closed-loop rank-1 precoding. Ex. 1003 at 

270-75; Ex. 1005, ¶108. Precoding is the process through which signals are adjusted 

based on a defined “codebook” with what is known as a “precoding matrix.” Ex. 

1003 at 266-68; Ex. 1005, ¶108. The precoding matrix alters the signal so that the 

signal is better able to exploit the channel (or path) it is sent along by applying 
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weights that alter the signal in various ways. Ex. 1003 at 266-68, 272-74; Ex. 1005, 

¶108. In closed-loop rank-1 precoding, the UE feeds channel state information 

(known as Precoding Matrix Indicators (PMIs)) back to the base station to indicate 

what precoding should be applied for beamforming. Ex. 1003 at 270. The UE 

determines the PMIs it reports back to the base station based on channel estimations 

performed on the reference signals received from the base station. Id. at 272-74; Ex. 

1005, ¶108. Closed-loop rank-1 precoding thus uses implicit feedback of channel 

state information in performing beamforming. Ex. 1005, ¶¶95, 108. 

The second type of beamforming is beamforming with UE-specific reference 

signals. This type of beamforming alters signals based on channel state information 

to concentrate the base station “power in the directions in which the radio channel 

offers the strongest path(s) to reach the UE.” Ex. 1003 at 270-72; see also Ex. 1003 

at 654 (discussing the use of channel state information reference signals); Ex. 1005, 

¶¶109-10.  

 Beamforming based time, frequency, and space. Sesia further explains that 

the optimal implementation of these beamforming techniques requires that the 

transmitter have full channel knowledge. Ex. 1003 at 253-54. A transmitter takes 

into account full channel knowledge by adjusting its beamforming based on all 

correlations between the channel coefficients in time, frequency, and space. Id. at 

148, 166, 253; Ex. 1005, ¶¶84, 92, 103-107. Sesia explains that this channel 
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knowledge is based on channel state information received from the receiver using 

the reference signals discussed above. Ex. 1003 at 165-69, 271, 274-75, 280-81; Ex. 

1005, ¶¶103, 112.  

Sesia provides several examples of the types of information that can be used 

by an eNodeB to beamform signals. Ex. 1003 at 139, 142, 169, 178, 181, 184. For 

example, Sesia discloses that, when designing an OFDM system, several 

propagation characteristics should be considered which include expected delay 

spread, the maximum Doppler frequency, and cell size. Ex. 1003 at 139 and 142; 

Ex. 1005, ¶111. More specifically, with respect to the time-domain, Sesia discloses 

that the required spacing in time between the reference symbols can be determined 

by considering the maximum Doppler spread (highest speed) to be supported, the 

carrier frequency, Doppler shift, and the speed of the UE. Ex. 1003 at 169; Ex. 1005, 

¶111. As another example, with respect to the frequency-domain, Sesia discloses 

that the spacing related to coherent bandwidth of the channel is related to channel 

delay spread and that, in LTE, the spacing between two reference symbols in 

frequency, can be determined as a function of the maximum channel delay spread. 

Ex. 1003 at 169; Ex. 1005, ¶111. With respect to the spatial-domain, Sesia discloses 

that a typical usage of UE-specific reference signals is to enable beamforming of 

data to specific UEs and that the eNodeB may use a correlated array of physical 

antenna elements to generate a narrow beam in the direction of a particular UE. Ex. 
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1003 at 171; Ex. 1005, ¶111. As such, Sesia discloses multiple methods for 

beamforming a wireless signal. Ex. 1005, ¶111. 

Resource selection. In addition, Sesia explains that the channel state 

information obtained from the aforementioned reference signals can be used in 

resource selection in LTE and LTE-Advanced, including time and frequency 

selection. Ex. 1003 at 279-83. For example, Sesia explains that the scheduler in an 

eNodeB utilizes Channel Quality Information (a form of channel state information) 

from a UE to schedule time and frequency radio resources. Ex. 1003 at 279-81, 

Figure 12.2; Ex. 1005, ¶¶104-107. Thus, Sesia discloses resource selection and 

beamforming a wireless signal. Ex. 1005, ¶¶106-107; see also Ex. 1003 at 216 (“A 

final important aspect of link adaptation is its use in conjunction with multi-user 

scheduling in time and frequency, which enables the radio transmission resources to 

be shared efficiently between users as the channel capacity to individual users varies. 

The CQI can therefore be used not only to adapt the modulation and coding rate to 

the channel conditions, but also for the optimization of time/frequency selective 

scheduling and for intercell interference management.”). 

 Beamforming and MIMO. In Sesia, the concept of beamforming is closely 

tied with that of MIMO (Multiple-Input Multiple-Output). Ex. 1003 at 249-52; Ex. 

1005, ¶¶102-103. In a MIMO system, multiple antennas are used for receiving and 

transmitting, which increases the number of propagation paths between the receiver 
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and transmitter. Ex. 1003 at 252-53, Fig. 11.2; Ex. 1005, ¶102. Given this added 

complexity, the characteristics of the propagation channel strongly influence the 

potential benefits from MIMO. Ex. 1003 at 251-52; Ex. 1005, ¶¶102-103. Thus, 

beamforming is often utilized in MIMO applications. Ex. 1003 at 249-52; Ex. 1005, 

¶¶102-103, 108, 110. 

As discussed above with respect to beamforming, Sesia discloses that an 

optimal way of communicating over a MIMO channel involves channel-dependent 

precoding, which fulfills the roles of both transmit beamforming and power 

allocation across the transmitted streams and can be achieved if the transmitter has 

full channel knowledge. Ex. 1003 at 148 and 253; Ex. 1005, ¶103. Again, Sesia 

explains that this channel knowledge is derived from feedback about the propagation 

path(s) from the receiver based on channel estimation performed on reference 

signals. Ex. 1003 at 263-64; Ex. 1005, ¶103. In particular, Sesia discloses that a UE 

in LTE “can be configured to report Precoding Matrix Indicators (PMIs) and Rank 

Indicators (RIs), in addition to CQI [(Channel Quality Indicator)] reporting.” Ex. 

1003 at 272. Sesia also explains that explicit feedback (where a UE reports quantized 

representations of the physical channel state information) could have been used. Id. 

at 663; Ex. 1005, ¶103.  
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B. Motivation to Combine 

A POSITA would have been motivated to combine the different sections and 

chapters in Sesia together with a reasonable likelihood of success. Ex. 1005, ¶114. 

Sesia is a collaborative work that is authored by numerous telecommunication 

experts that have thorough knowledge and experience with wireless communications 

systems. Ex. 1003 at xxvii; see also id. at xxiii-xxv. Furthermore, as explained 

above, Sesia provides a “thorough, authoritative and complete tutorial” of LTE and 

LTE-Advanced communications systems. Ex. 1003 at xxvii. A POSITA would thus 

understand that all of the different sections and chapters in Sesia are meant to be 

read together and to interact together as they as a whole define LTE and LTE-

Advanced communications systems. Ex. 1005, ¶114. Furthermore, a POSITA would 

have been motivated to read all of Sesia together given it was edited together and 

published as a single volume that was intended to provide “an explanatory course 

through the LTE specifications.” Ex. 1005, ¶114; Ex. 1003 at xxx. Furthermore, 

given each of the chapters and sections in Sesia were chosen by the editors to provide 

such an explanatory course in LTE a POSITA would have had expected a reasonable 

likelihood of success in combining them together. Ex. 1005, ¶114. Everything in 

Sesia is directed to LTE and LTE-Advanced and a POSITA would have been 

motivated to combine the different sections and chapters in Sesia together with a 

reasonable likelihood of success. Ex. 1005, ¶114. 
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IX. GROUND OF REJECTION 

Sesia renders claims 1-4, 6-12, 14-17, and 19-23 invalid as obvious under 35 

U.S.C. § 103. 

A. Ground 1: Sesia 

1. Independent Claim 1 

[1.0] A method for wireless communication in a system including a transmitter, 
a receiver, and a plurality of propagation paths formed between the transmitter 
and the receiver which are capable of carrying a signal transmitted by the 
transmitter to the receiver, the method comprising: 

Sesia discloses and/or renders obvious “[a] method for wireless 

communication in a system including a transmitter, a receiver, and a plurality of 

propagation paths formed between the transmitter and the receiver which are capable 

of carrying a signal transmitted by the transmitter to the receiver,” as recited in Claim 

1. Ex. 1005, ¶¶115-17. 

As described above, Sesia describes LTE communication networks that could 

include one or more eNodeBs and UEs. Ex. 1003 at 26, 437-39; Ex. 1005, ¶¶73-76, 

116-17. In LTE, for downlink transmissions, the eNodeB (a transmitter) wirelessly 

transmits signals to UEs (receivers). Ex. 1003 at 438-39; Ex. 1005, ¶116. These 

signals are carried on a plurality of propagation paths. Ex. 1003 at 438-39; Ex. 1005, 

¶116. For example, the figure below illustrates that signals can be carried by three 

different prorogation paths between the eNodeB and UE. Ex. 1003 at 438-39; Ex. 

1005, ¶116. 
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Ex. 1003 at Fig. 20.1 (annotated); see also Ex. 1005, Fig. C. 

 
 

A POSITA would thus understand that a plurality of propagation paths could 

be formed between the transmitter (base station) and a UE. Ex. 1005, ¶117. 

Thus, Sesia discloses and/or renders obvious element 1.0 of the ’347 Patent.  

[1.1] transmitting a first signal from the transmitter to the receiver via a first 
propagation path of the plurality of propagation paths; 

Sesia discloses and/or renders obvious “transmitting a first signal from the 

transmitter to the receiver via a first propagation path of the plurality of propagation 

paths.” Ex. 1005, ¶¶118-21. 

As described with respect to element 1.0, Sesia discloses a plurality of 

propagation paths between an eNodeB and a UE. Furthermore, as described in 

Section VIII above, and incorporated herein, Sesia also discloses that a signal can 

be transmitted via a propagation path. Ex. 1003 at 438-39; Ex. 1005, ¶¶120-21. An 

example of the type of signal that can be transmitted via the propagation path is a 
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reference signal. Ex. 1003 at 165-68, 651-57; Ex. 1005, ¶119. As described above, 

LTE provides for multiple types of reference signals that can be transmitted from an 

eNodeB to a UE, including cell-specific reference signals, UE-specific reference 

signals, MBSFN-specific reference signals, Positioning reference signals, and 

Channel State Information (CSI) reference signals (CSI-RS). Ex. 1003 at 167; Ex. 

1005, ¶119.  

A POSITA would thus understand that Sesia teaches transmitting a reference 

signal from an eNodeB to a UE via a propagation path. Ex. 1005, ¶121. Thus, Sesia 

discloses and/or renders obvious “transmitting a first signal from the transmitter to 

the receiver via a first propagation path of the plurality of propagation paths,” as 

recited in Claim 1.  

[1.2] receiving the first signal at the receiver; 

Sesia discloses and/or renders obvious “receiving the first signal at the 

receiver.” Ex. 1005, ¶¶122-23. 

As discussed above with respect to claim elements [1.0] and [1.1], Sesia 

discloses that signals, such as reference signals, are transmitted from an eNodeB via 

one of the plurality of propagation paths that exist between an eNodeB and a UE. 

Ex. 1005, ¶123. A POSITA would understand from this disclosure that the UE 

receives the signal. Ex. 1003 at 167 and 651-52; Ex. 1005, ¶123. Thus, Sesia 
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discloses and/or renders obvious “receiving the first signal at the receiver,” as recited 

in Claim 1.  

[1.3] performing a channel estimation based on the first signal to obtain path 
parameter information of the first propagation path; 

Sesia discloses and/or renders obvious “performing a channel estimation 

based on the first signal to obtain path parameter information of the first propagation 

path.” Ex. 1005, ¶¶124-37. As described above in Section VIII (which is 

incorporated by reference herein) and discussed below, Sesia discloses and/or 

renders obvious performing channel estimation on a reference signal transmitted by 

an eNodeB to obtain path parameter information of a propagation path.  

(1) Sesia discloses performing channel estimation on 
a reference signal.  

For example, Sesia discloses that the eNodeB transmits a reference signal, 

such as a CSI-RS, to the UE to perform channel estimation for deriving feedback on 

the quality and spatial properties of the downlink radio channel. Ex. 1003 at 167 and 

651-52; Ex. 1005, ¶125. Sesia discloses that this is possible because channel 

estimation attempts to describe the “channel model,” which is controlled by the 

physical propagation characteristics of the channel (i.e., the propagation path). Ex. 

1003 at 174-75; Ex. 1005, ¶126-28. Sesia explains that the number of transmit and 

receive antennas, transmission bandwidth, carrier frequency, cell configuration, and 

the relative speed between the eNodeB and UE receivers all impact the physical 
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propagation characteristics of the channel. Ex. 1003 at 174-75; Ex. 1005, ¶127. 

Channel estimation is thus used to describe these physical characteristics of the 

channel. Ex. 1005, ¶126-28. 

As discussed above in Section VIII, Sesia describes multiple methods of 

performing channel estimation, including channel estimations in the frequency-

domain, the time-domain, and the spatial-domain. See Ex. 1003 at Chpts. 8.4, 8.5, 

8.6; Ex. 1005, ¶129-30. For example, in Chapter 8.4, Sesia discusses performing 

channel estimation based on frequency-domain characteristics. Ex. 1003 at 178-81; 

Ex. 1005, ¶129. In Chapter 8.5, Sesia discusses performing channel estimation based 

on time-domain characteristics and explains that the benefit of a time-domain 

channel estimation is the possibility to enhance a channel estimate by exploiting its 

time correlation with a channel. Ex. 1003 at 181-84; Ex. 1005, ¶129. In the next 

section, Section 8.6, Sesia discusses performing channel estimation based on spatial-

domain characteristics. Ex. 1003 at 184-85; Ex. 1005, ¶129. Furthermore, Sesia 

explains that in order to estimate the channel as accurately as possible that all of the 

above methodologies should be utilized when performing channel estimation. See 

Ex. 1003 at 166 (“In order to estimate the channel as accurately as possible, all 

correlations between channel coefficients in time, frequency and space should be 

taken into account.”).  

Sesia therefore discloses performing channel estimation on a reference signal.  



Inter Partes Review of U.S. Patent No. 8,891,347 

34 

(2) Sesia discloses obtaining path parameter 
information from the channel estimation.  

Sesia identifies multiple types of feedback information that can be determined 

from the aforementioned reference signals and relayed to the base station, including: 

Precoding Matrix Indicators (“PMIs”), Rank Indicators (“RIs”), and CQI reporting. 

Ex. 1003 at 272, 167. As discussed above, Sesia explains that the path parameter 

information that is determined from the channel estimation can be provided as either 

implicit feedback or explicit feedback. Ex. 1003 at 274-75, 663; Ex. 1005, ¶132.  

For example, Sesia discloses that one type of feedback that the UE can send 

to the eNodeB based on the channel estimation is the Precoding Matrix Indicator 

(PMI). Ex. 1003 at 272-74; Ex. 1005, ¶133. PMI is a form of implicit feedback 

because PMI is selected based on a hypothesis regarding the precoding that the 

eNodeB should use for transmissions along the propagation path. Ex. 1003 at 274-

75, 662; Ex. 1005, ¶133. Furthermore, PMI is a form of implicit feedback because 

“it provides an implicit representation of the channel consisting of an indication of 

the data rate that could be achieved if the eNodeB used a certain precoder.” Ex. 1003 

at 662; Ex. 1005, ¶133. In other words, PMI is not an explicit quantized 

measurement, but rather a representative number that informs the eNodeB what 

could be achieved if a certain precoding matrix is used. Ex. 1005, ¶133. 

As another example, Sesia discloses that the UE could also provide explicit 

feedback. Ex. 1003 at 662-63; Ex. 1005, ¶134. Explicit feedback involves reporting 
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a quantized representation of the physical channel state information. Ex. 1003 at 

662-63; Ex. 1005, ¶134. In other words, explicit feedback involves reporting the 

actual channel estimation measurements as opposed to other measurements which 

may be used to imply the channel indirectly. Ex. 1003 at 662-63; Ex. 1005, ¶134. As 

a result, explicit feedback does not rely on any assumptions about the eNodeB such 

as what codebook the precoder in the eNodeB is utilizing. Ex. 1003 at 662-63; Ex. 

1005, ¶134.  

Based on Sesia’s disclosure, a POSITA would understand, under Patent 

Owner’s apparent interpretation of the claims, that the information that is obtained 

from performing channel estimation on a reference signal and subsequently provided 

to the eNodeB by the UE as either implicit or explicit feedback corresponds with the 

claimed “path parameter information.” Ex. 1005, ¶¶135. Furthermore, under Patent 

Owner’s apparent interpretation of the claims, based on Sesia’s disclosure, a 

POSITA would understand that this information is “path parameter information of 

the first propagation path” given that channel estimation attempts to define the 

channel model of a propagation path. Ex. 1005, ¶135. 

Notably, as explained above, in Patent Owner’s infringement contentions, 

Patent Owner identified the “path parameter information” as channel state 

information measured from the CSI-RS. As discussed above, Sesia discloses the 

same measurements for the same reference signal.  
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 Thus, Sesia discloses and/or renders obvious “performing a channel 

estimation based on the first signal to obtain path parameter information of the first 

propagation path,” as recited in Claim 1 under either Patent Owner’s apparent 

interpretation or the plain and ordinary meaning of the term.  

[1.4] sending the channel estimation that includes the path parameter 
information from the receiver to the transmitter via the first propagation path; 

Sesia discloses and/or renders obvious “sending the channel estimation that 

includes the path parameter information from the receiver to the transmitter via the 

first propagation path.” Ex. 1005, ¶¶138-45. 

As discussed above with respect to claim element [1.3], Sesia discloses 

performing a channel estimate on a reference signal to obtain channel estimate 

information or path parameter information, which is then provided to the transmitter 

(i.e., the base station) as feedback (either explicit or implicit). Ex. 1003 at 271-72 

and 662-63; Ex. 1005, ¶139. 

In addition, Mr. Proctor explains that Sesia provides examples where the 

channel state information is transmitted to the eNodeB as feedback (either explicitly 

or implicitly) for subsequent data scheduling and transmissions. Ex. 1005, ¶140. As 

an example, Sesia discloses that a UE may transmit a Channel Quality Indicator 

(CQI) as feedback to an eNodeB, which is then used by the eNodeB for selecting a 

modulation scheme and/or code rate. Ex. 1003 at 215; Ex. 1005, ¶140. In another 

example, Sesia discloses that the UE may provide channel state information for 
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transmit beamforming and MIMO precoding. Ex. 1003 at 263; Ex. 1005, ¶140. In 

yet another example, Sesia discloses the UE may provide PMI feedback to the 

eNodeB to help the eNodeB with deriving beamforming precoding weights. Ex. 

1003 at 271-72; Ex. 1005, ¶140. Sesia also discloses that the scheduling algorithms 

used by the eNodeB can make use of measurement information which can include 

Channel State Information (CSI) and traffic measures (e.g., volume and priority). 

Ex. 1003 at 280; Ex. 1005, ¶141.  

Each of these disclosures show how channel estimation information is sent 

from the receiver to the transmitter after the receiver performs channel estimation 

for use in subsequent transmissions. Ex. 1005, ¶142. Furthermore, Sesia explicitly 

states that the “LTE specifications are designed to provide signaling necessary for 

the interoperability between the eNodeB and UEs so that the eNodeB can optimize 

the link adaptation.” Ex. 1003 at 215-16. As such, a POSITA would understand that 

the channel estimates are necessarily sent back to the base stations. Ex. 1005, ¶¶142-

43. 

In addition, Sesia discloses the use of a time division duplexing (TDD) 

scheme in wireless communications. See Ex. 1003 at 147, Figure 6.2; Ex. 1005, 

¶144. In said TDD schemes, signals are transmitted at the same frequencies meaning 

that the uplink signals from the UE are sent using the same frequencies along the 

same path as the first sent downlink reference signals. See Ex. 1003 at 147, Figure 
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6.2; Ex. 1005, ¶144. As such, a POSITA would understand that the alleged channel 

estimates are sent along the same path by reciprocity.4 See Ex. 1005, ¶144. 

Accordingly, a POSITA would understand Sesia to disclose that, after 

obtaining the channel estimate information or path parameter information, the UE 

transmits a signal, including the channel estimate information to the eNodeB along 

the propagation path that exists between the transmitter and the receiver. Ex. 1005, 

¶145.  

Thus, Sesia discloses and/or renders obvious “sending the channel estimation 

that includes the path parameter information from the receiver to the transmitter via 

the first propagation path,” as recited in Claim 1. 

[1.5] predistorting a second signal at the transmitter in a time domain, a 
frequency domain, and a spatial domain, according to the channel estimation 
based on the first signal; 

Sesia discloses and/or renders obvious “predistorting a second signal at the 

transmitter in a time domain, a frequency domain, and a spatial domain, according 

 
4 This reciprocity concept is similar to what the Patent Owner is currently pointing 

to in its infringement contentions in the related district court proceedings. Ex. 1007 

at 8 (“In at least TDD mode . . . the uplink transmission uses the same propagation 

path (via reciprocity) as the downlink transmission.”) (emphasis added); see also 

Ex. 1009 at 8; Ex. 1010 at 8. 
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to the channel estimation based on the first signal” in light of Patent Owner’s 

apparent interpretation of this limitation based on its infringement contentions in the 

related District Court proceedings. Ex. 1005, ¶¶146-59. As discussed above, Patent 

Owner interprets “predistorting a second signal at the transmitter in a time domain, 

a frequency domain, and a spatial domain” as broad enough to include beamforming 

a wireless signal and/or scheduling of transmission resources in the time and 

frequency domains. 

As described above in Section VIII, and incorporated by reference herein, 

Sesia discloses multiple methods of beamforming a wireless signal based on path 

parameter information obtained from reference signals. For example, Sesia describes 

two methods of performing beamforming: (i) closed-loop rank-1 precoding and (ii) 

beamforming with UE-specific reference signals. Ex. 1003 at 270; Ex. 1005, ¶147. 

Sesia also discloses beamforming in a time domain, a frequency domain, and a 

spatial domain, as well as scheduling of the resources utilized for beamforming in 

the time and frequency domain. Ex. 1005, ¶147. 

(1) Beamforming using closed-loop rank-1 
precoding according to the channel state 
information.  

In closed-loop rank-1 precoding, the UE feeds channel state information 

(known as Precoding Matrix Indicators (PMIs)) back to the base station to indicate 

what precoding should be applied for beamforming. Ex. 1003 at 270; Ex. 1005, ¶148. 
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The UE determines the PMIs it reports back to the base station based on channel 

estimations performed on the reference signals received from the base station. Ex. 

1003 at 272-74; Ex. 1005, ¶148. This precoding is a form of beamforming. Ex. 1003 

at 270-75; Ex. 1005, ¶148. Thus, Sesia discloses beamforming a wireless signal 

based on CSI reported from the UE (e.g., the PMI reported values, as well as the 

CQI and RI reported values). Ex. 1005, ¶148. 

(2) Beamforming with UE-specific reference signals 
according to the channel state information.  

Beamforming with UE-specific reference signals functions by utilizing 

channel state information to alter signals so as to concentrate the base station “power 

in the directions in which the radio channel offers the strongest path(s) to reach the 

UE.” Ex. 1003 at 270-72; Ex. 1005, ¶149. As such, Sesia discloses beamforming a 

wireless signal based on CSI reported from the UE. Ex. 1005, ¶149. 

(3) Beamforming in a time domain, a frequency 
domain, and a spatial domain.  

Sesia further explains that beamforming using either of these techniques is 

optimally implemented if the transmitter has full channel knowledge. Ex. 1003 at 

249-50, 253-54; Ex. 1005, ¶150. For example, one context in which optimally 

implementing beamforming with full channel knowledge is required involves 

communicating over a MIMO channel, which requires beamforming using full 

channel knowledge. Ex. 1003 at 253-54; Ex. 1005, ¶150.  
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As explain above in Section VIII and incorporated herein, full channel 

knowledge requires that all correlations between the channel coefficients in time, 

frequency, and space should be taken into account. Ex. 1003 at 148, 166, 253; Ex. 

1005, ¶153. Sesia explains that this channel knowledge is based on channel state 

information determined through channel estimation based on the reference signals 

sent by the base station. Ex. 1003 at 165-69, 271, 274-75, 280-81; Ex. 1005, ¶151-

52. For example, Sesia discloses that a UE in LTE “can be configured to report 

Precoding Matrix Indicators (PMIs) and Rank Indicators (RIs), in addition to CQI 

[(Channel Quality Indicator)] reporting.” Ex. 1003 at 272. Sesia also explains that 

explicit feedback (where a UE reports quantized representations of the physical 

channel state information) could have been used. Ex. 1003 at 663; Ex. 1005, ¶151.  

 Furthermore, as explained above, Sesia provides several examples of the types 

of information that can be determined to help provide the eNodeB with the full 

channel knowledge required to beamform signals optimally. Ex. 1003 at 139, 142, 

169, 178, 181, 184; Ex. 1005, ¶152. For example, with respect to the time-domain, 

Sesia discloses that the Doppler spread, the carrier frequency, Doppler shift, and the 

speed of the UE can be determined. Ex. 1003 at 169; Ex. 1005, ¶152. As another 

example, with respect to the frequency-domain, Sesia discloses that channel delay 

spread and maximum channel delay spread can be determined. Ex. 1003 at 169; Ex. 

1005, ¶152. With respect to the spatial-domain, Sesia discloses that a correlated 
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array of physical antenna elements can be used to generate a narrow beam in the 

direction of a particular UE. Ex. 1003 at 171; Ex. 1005, ¶152. A POSITA would 

understand that these parameters could be used in some manner to assist in 

beamforming a wireless signal. Ex. 1005, ¶152. Furthermore, a POSITA would have 

a reasonable likelihood of success in doing so, as Sesia itself discloses that explicit 

feedback was considered in addition to implicit feedback and that the two feedback 

schemes were found to have similar results. Ex. 1003 at 662–63; Ex. 1005, ¶152. 

A POSITA would thus readily appreciate that an eNodeB can be configured 

to “predistort” (or “beamform” as Patent Owner interprets the limitation) signals in 

the frequency-domain, the time-domain, and the spatial-domain based on feedback 

(i.e., channel state information or path parameter information) that is provided by 

the receiver. Ex. 1005, ¶154.  

Furthermore, to the extent the Patent Owner is asserting that the scheduling 

of transmission resources for use with beamforming comprises the predistortion in 

the time and frequency domains, as discussed above in Section VII.A., Sesia 

discloses the use of a scheduler to select the transmission resources in time and 

frequency for use with beamforming based upon the fed back channel state 

information such as CQI. Ex. 1003 at 279-83, Figure 12.2; Ex. 1005, ¶155-59.  

As such, a POSITA would understand Sesia to disclose transmitting a signal 

on applicable time and frequency subcarriers based on channel state information, 
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and an appropriate spatial beam refinement based on said channel stated information, 

which according to the Patent Owner, in the related district court proceedings, meets 

this limitation. See Exhibit 1007 at 9 (“For example, a 5G NR signal with 

beamforming is a predistorted signal in time, frequency, and space. For example, 

applicable time and frequency subcarriers are selected based on the returned CSI, 

and an appropriate spatial beam refinement is selected based on the returned CSI.”); 

see also Ex. 1009 at 9; Ex. 1010 at 9. Thus, Sesia discloses and/or renders obvious 

“predistorting a second signal at the transmitter in a time domain, a frequency 

domain, and a spatial domain, according to the channel estimation based on the first 

signal,” as recited in Claim 1 under Patent Owner's apparent interpretation of the 

claims which is broad enough to capture beamforming a wireless signal.  

[1.6] transmitting the predistorted second signal from the transmitter to the 
receiver via the first propagation path; 

Sesia discloses and/or renders obvious “transmitting the predistorted second 

signal from the transmitter to the receiver via the first propagation path.” Ex. 1005, 

¶¶160-66. 

As discussed above with respect to claim element [1.0], Sesia discloses that 

signals transmitted from the transmitter to the receiver are transmitted along the 

propagation paths that exist between the transmitter and the receiver. Ex. 1005, 

¶¶162-64. Given the predistorted signal is received by the receiver, it must have been 

transmitted along one of the propagation paths (i.e., the first propagation path, the 
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path on which the first reference signal was sent), or else the signal would not have 

been received. Id. at ¶164. As such, a POSITA would understand that the 

predistorted second signal is sent to the receiver by the transmitter along at least one 

of the same propagation paths (i.e., the first propagation path) that exist between the 

transmitter and the receiver on which the receiver previously performed channel 

estimation. Id. at ¶164. 

Furthermore, as explained by  Mr. Proctor, it would have been obvious to a 

POSITA that the “predistorted second signal” is transmitted from the transmitter to 

the receiver via the same “first propagation path,” particularly in a non-MIMO 

environment. Ex. 1005, ¶165. A POSITA would understand that one of the purposes 

of beamforming is to steer the transmission beam to maximize a given UE’s signal. 

Ex. 1005, ¶165. Furthermore, as explained above for element [1.5], one method to 

accomplish this is to measure the path parameters for that specific path and report 

them to the base station, which can then perform beamforming to direct the signals. 

Ex. 1005, ¶165. A POSITA would have known then that these beamformed signals 

would travel along the same first propagation path, otherwise the channel estimates 

would no longer apply, and the beamforming would be ineffective. Ex. 1005, ¶165. 

In this case, Mr. Proctor explains that the second predistorted signal is 

transmitted by the transmitter to the receiver along the propagation paths that exist 

between the transmitter and the receiver. Ex. 1005, ¶¶160-66. 
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Thus, Sesia discloses and/or renders obvious “transmitting the predistorted 

second signal from the transmitter to the receiver via the first propagation path,” as 

recited in Claim 1.  

[1.7] receiving the predistorted second signal at the receiver. 

Sesia discloses and/or renders obvious “receiving the predistorted second 

signal at the receiver.” Ex. 1005, ¶¶167-70. 

As discussed above with respect to claim elements [1.0] and [1.6], Sesia 

discloses that signals transmitted from the transmitter to the receiver are transmitted 

along the propagation paths that exist between the transmitter and the receiver. Ex. 

1005, ¶169. In this case, Mr. Proctor explains the receiver receives the predistorted 

second signal that is transmitted by the transmitter via the propagation paths that 

exist between the transmitter and the receiver. Ex. 1005, ¶169. 

Thus, Sesia discloses and/or renders obvious “receiving the predistorted 

second signal at the receiver,” as recited in Claim 1. 

2. Dependent Claim 2 

Claim 2 depends from Claim 1, and thus the discussion above with respect to 

Claim 1 is incorporated by reference. Sesia also discloses and/or renders obvious the 

additional limitation of Claim 2: “wherein the path parameter information of the first 

propagation path includes at least one of an estimation of a delay, an estimation of a 

Doppler frequency, an estimation of a direction of arrival, an estimation of a 
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direction of departure, and an estimation of a complex amplitude of the first 

propagation path.” Ex. 1005, ¶¶171-78. As discussed above in Section IX.A.1 with 

respect to claim element [1.3], Sesia discloses that channel estimations are made to 

obtain path parameter information of the first propagation path. Ex. 1003 at 166; Ex. 

1005, ¶172. Sesia also explicitly discloses the path parameter information recited in 

Claim 2. Ex. 1005, ¶173.  

For example, with regards to “an estimation of delay,” Sesia discloses that a 

phase shift corresponds with a time delay spread in the time-domain and that 

“expected delay spread” is one of the main propagation characteristics that should 

be taken into account. Ex. 1003 at 135-36, 139, 142; Ex. 1005, ¶173. A POSITA 

would understand that Sesia’s expected delay spread corresponds with the claimed 

“estimation of delay.” Ex. 1005, ¶173.  

With regards to “an estimation of a Doppler frequency,” Sesia discloses that 

“Doppler frequency” is one of the main propagation characteristics that should be 

taken into account. Ex. 1003 at 139, 142; Ex. 1005, ¶174. Sesia also discloses that 

the channel estimation process can determine a frequency error due to Doppler based 

on the relative speed between the transmitter and the receiver, and that the Doppler 

spread can be used for determining spacings between symbols in the frequency-

domain. Ex. 1003 at 134 and 169; Ex. 1005, ¶174. A POSITA would thus that Sesia 

discloses “estimation of a Doppler frequency.” Ex. 1005, ¶174.  
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With regard to “an estimation of a direction of arrival,” Sesia discloses that 

the eNodeB uses spatial parameter information such as Angle of Arrival and a 

Direction of Arrival estimations for beamforming. Ex. 1003 at 271, 445, 447, 450; 

Ex. 1005, ¶175. As shown below in Figure 20.2, Figure 20.2 illustrates Sesia’s Angle 

of Arrival (shown as AoA) and a Direction of Arrival. Ex. 1003 at 443; Ex. 1005, 

¶175; see also Ex. 1003 at 445, 447, 450. A POSITA would thus understand that 

Sesia’s Direction of Arrival and Angle of Arrival correspond with the claimed 

“estimation of a direction of arrival.” Ex. 1005, ¶175.  

Ex. 1003 at Fig. 20.2; see also Ex. 1005, Fig. I. 

 
 

With regards to “an estimation of a direction of departure,” Sesia also 

discloses spatial parameters such as an Angle of Departure. Ex. 1003 at 443, 445, 

447, 450; Ex. 1005, ¶176. As shown in Figure 20.2 above, Figure 20.2 also illustrates 
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Sesia’s Angle of Departure (shown as AoD). Ex. 1003 at 443; Ex. 1005, ¶176. A 

POSITA would thus understand that Sesia’s Angle of Departure corresponds with 

the claimed “estimation of a direction of departure.” Ex. 1005, ¶176.  

With regards to “an estimation of complex amplitude,” Sesia discloses that 

certain link control methods use amplitude information from the channel. Ex. 1003 

at 496-97; Ex. 1005, ¶177. Sesia provides several examples of equations that include 

complex amplitude estimates and weights. Ex. 1003 at 496-97; Ex. 1005, ¶177. A 

POSITA would thus understand that Sesia’s examples of complex amplitude 

estimates and weights correspond with the claimed “estimation of a complex 

amplitude of the first propagation path.” Ex. 1005, ¶177.  

Thus, Sesia discloses and/or renders obvious “the path parameter information 

of the first propagation path includes at least one of an estimation of a delay, an 

estimation of a Doppler frequency, an estimation of a direction of arrival, an 

estimation of a direction of departure, and an estimation of a complex amplitude of 

the first propagation path,” as recited in Claim 2.  

3. Dependent Claim 3 

Claim 3 depends from Claim 2 which depends from Claim 1, and thus the 

discussions above with respect to Claim 1 and Claim 2 are incorporated by reference. 

Sesia also discloses and/or renders obvious the additional limitation of Claim 3: 

“wherein the path parameter information of the first propagation path further 



Inter Partes Review of U.S. Patent No. 8,891,347 

49 

includes an estimation of polarization status of the first propagation path.” Ex. 1005, 

¶¶179-84. 

Sesia discloses that eNodeBs and UEs may be configured with cross-polarized 

or orthogonally-polarized antennas. Ex. 1003 at 446-47; Ex. 1005, ¶180, Fig. J, Fig. 

K. Accordingly, Sesia discloses that an estimation of polarization status can be 

calculated by the UE. Ex. 1003 at 446-47 (disclosing that polarization covariance 

matrices can be determined based on antenna polarizations), Table 29.3 (illustrating 

an example of how polarization information can be used in conjunction with the 

feedback that is provided by the receiver to the eNodeB); Ex. 1005, ¶¶180-82, Fig. 

J, Fig. K, Fig. L.  

In light of Sesia’s discussion of antenna polarization, polarization estimation, 

and the potential uses of polarization information, Mr. Proctor thus concludes that a 

POSITA would readily appreciate that Sesia’s channel estimation process and 

channel estimation information feedback may consider and include polarization 

information, such as the claimed “polarization status,” for cross-polarized or 

orthogonally-polarized antennas. Ex. 1005, ¶183.  

Thus, Sesia discloses and/or renders obvious “the path parameter information 

of the first propagation path further includes an estimation of polarization status of 

the first propagation path,” as recited in Claim 3. 
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4. Dependent Claim 4 

Claim 4 depends from Claim 1, and thus the discussion above with respect to 

Claim 1 is incorporated by reference. Sesia also discloses and/or renders obvious the 

additional limitation of Claim 4: “wherein the path parameter information is 

obtained by at least one estimation technique of the group consisting of a maximum-

likelihood estimation algorithm, periodogram, correlatorgram, spectral-based 

methods, Bartlett beamformers, Capon beamformers, subspace-based techniques, 

MUSIC (Multiple SIgnal Classification), ESPRIT (Estimation of Signal Parameters 

via Rotational Invariance Techniques), approximation of the maximum-likelihood 

method based on iterative schemes, SAGE (Space-Alternating Generalized 

Expectation- maximization), RiMAX (Richter's Maximum Likelihood method), 

maximum-a-posteriori based methods, Evidence Framework, Bayesian techniques, 

tracking algorithms, Kalman filtering techniques, enhanced Kalman filtering 

techniques, particle filtering techniques, and least- square-error methods.” Ex. 1005, 

¶¶185-190. 

As a preliminary matter, the estimation techniques recited in Claim 4 are 

Applicant admitted prior art. Ex. 1005, ¶189 The ’347 Patent acknowledges that 

these techniques were well-known and commonly used for channel estimation. See 

Ex. 1001 at 8:17-67; see also Ex. 1005, ¶189. 
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In addition, Sesia discloses many of the techniques and algorithms recited in 

Claim 4. Ex. 1003 at 178-85 and 225; Ex. 1005, ¶187. For example, Sesia discloses 

linear interpolation, Bayesian techniques, least-squares (LS) error methods, 

regularized LS error methods, minimum mean-squared error (MMSE), mismatched 

MMSE, simple interpolator, Fast Fourier Transformation (FFT), Inverse Fast 

Fourier Transformation (IFFT), spectral-based methods, time-domain MMSE, 

normalized least-mean-squares (NLMS), Kalman filtering techniques, maximum-

likelihood estimation, and maximum-a-posteriori based methods. Ex. 1003 at 178-

85 and 225; Ex. 1005, ¶¶187-88. As Mr. Proctor explains, a POSITA would have 

understood that any of these potential methods could be used for channel estimation. 

Moreover, Mr. Proctor explains that all of the methods identified in claim 4 were 

known to a POSITA, and a POSITA would have known that these methods could be 

used for channel estimation and would have yielded predictable results. Ex. 1005, 

¶189.  

Thus, in addition to the recited estimation techniques being Applicant 

admitted prior art, Sesia also discloses and/or renders obvious Claim 4. 

5. Dependent Claim 6 

Claim 6 depends from Claim 1, and thus the discussion above with respect to 

Claim 1 is incorporated by reference. Sesia also discloses and/or renders obvious the 
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additional limitation of Claim 6: “equalizing the predistorted second signal at the 

receiver.” Ex. 1005, ¶¶191-94. 

Performing equalization of a signal at the receiver is Applicant admitted prior 

art. In the background section of the ’347 Patent, the ’347 Patent explicitly discloses 

the usage of equalization techniques at the receiver and identifies several examples 

of existing equalization techniques. Ex. 1001 at 1:22-37; see also Ex. 1005, ¶43. 

In addition, Sesia discloses several examples of receiver operations that 

include equalization. Ex. 1005, ¶¶192-93. For example, as shown in Figures 21,2 

and 21.3 below, the receiver is configured with an equalizer that is used for 

performing equalization on signals that are received by the receiver. Ex. 1003 at 463-

64; Ex. 1005, ¶192.  

Ex. 1003 at Fig. 21.2 (annotated); see also Ex. 1005, Fig. M. 
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Ex. 1003 at Fig. 21.3 (annotated); see also Ex. 1005, Fig. N. 

 
 

Sesia also discloses that various types of equalization algorithms can be used 

by the receiver to remove noise that a transmitted signal experiences as it passes 

through a radio channel. Ex. 1003 at 15, 128, 165; Ex. 1005, ¶193. A POSITA would 

thus readily appreciate that Sesia discloses performing equalization at the receiver. 

Ex. 1005, ¶193.  

Thus, in addition to performing equalization at a receiver being Applicant 

admitted prior art, Sesia also discloses and/or renders obvious “equalizing the 

predistorted second signal at the receiver,” as recited in Claim 6. 

6. Dependent Claim 7 

Claim 7 depends from Claim 6 which depends from Claim 1, and thus the 

discussions above with respect to Claim 1 and Claim 6 are incorporated by reference. 

Sesia also discloses and/or renders obvious the additional limitation of Claim 7: 
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“wherein equalizing the predistorted second signal is performed using a joint 

processing technique in a coordinated multiple-point (CoMP) system.” Ex. 1005, 

¶¶195-199.  

Furthermore, the use of coordinated multiple-point (CoMP) systems is 

Applicant admitted prior art. In the background section of the ’347 Patent, the ’347 

Patent explicitly discloses the usage of CoMP systems as a means to increase system 

performance. Ex. 1001 at 1:11-21; see also Ex. 1005, ¶42.  

Sesia also discloses that CoMP systems were well known in the art prior to 

the effective filing date of the ’347 Patent. Ex. 1003 at 669-71; Ex. 1005, ¶196. In 

fact, Sesia notes that CoMP transmission and reception received significant attention 

in academic literature and was studied as a technique for increasing performance 

within an LTE system. Ex. 1003 at 669-71; Ex. 1005, ¶196.  

As shown in Figure 11.1 below, Sesia discloses an evolution of MIMO 

concepts from a simple diversity setup to an advanced joint-processing CoMP 

technique (shown as Cooperative Multicell MU-MIMO). Ex. 1003 at 250-51; Ex. 

1005, ¶197. 
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Ex. 1003 at Fig. 11.1; see also Ex. 1005, Fig. O. 

 
 

In addition, Sesia discloses that, in the uplink, CoMP reception at different 

cells is already possible as part of the network implementation in LTE Release 8. 

Ex. 1003 at 618; Ex. 1005, ¶198. Sesia also discloses that a later release of LTE-

Advanced may incorporate enhanced support for CoMP schemes to further improve 

spectral efficiency. Ex. 1003 at 619; Ex. 1005, ¶198. 

It is thus evident that a POSITA would appreciate in light of Sesia that CoMP 

systems and joint processing techniques in a CoMP system were well known in the 

art prior to the effective filing date of the ’347 Patent. Ex. 1005, ¶198. Thus, Sesia 

discloses and/or renders obvious “equalizing the predistorted second signal is 
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performed using a joint processing technique in a coordinated multiple-point 

(CoMP) system,” as recited in Claim 7. 

7. Independent Claim 8 

[8.0] A system for wireless communication comprising: 

As discussed in Section IX.A.1 with respect to claim elements [1.0], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[8.0].  

[8.1] a receiver 

As discussed in Section IX.A.1 with respect to claim elements [1.0], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[8.1].  

[8.2] a transmitter; 

As discussed in Section IX.A.1 with respect to claim elements [1.0], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[8.2].  

[8.3] a plurality of propagation paths formed between the transmitter and the 
receiver which are capable of carrying a signal transmitted by the transmitter 
to the receiver, 

As discussed in Section IX.A.1 with respect to claim elements [1.0], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[8.3].  
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[8.4] wherein the receiver is configured to receive a first signal that is 
transmitted along a first propagation path of the plurality of propagation paths 
from the transmitter, perform a channel estimation based on the first signal to 
obtain path parameter information of the first propagation path, and send the 
channel estimation that includes the path parameter information to the 
transmitter via the first propagation path, 

As discussed in Section IX.A.1 with respect to claim elements [1.1], [1.2], 

[1.3], and [1.4], Sesia discloses and/or renders obvious the additional features recited 

in claim element [8.4]. 

[8.5] wherein the transmitter is configured to predistort a second signal in a 
time domain, a frequency domain, and a spatial domain according to the 
channel estimation that is based on the first signal and received from the 
receiver and to transmit the predistorted second signal to the receiver via the 
first propagation path. 

As discussed in Section IX.A.1 with respect to claim elements [1.5], [1.6], and 

[1.7], Sesia discloses and/or renders obvious the additional features recited in claim 

element [8.5]. 

8. Dependent Claim 9 

Claim 9 depends from Claim 8, and thus the discussion above with respect to 

Claim 8 is incorporated by reference. As discussed in Section IX.A.2 with respect to 

Claim 2, Sesia discloses and/or renders obvious the additional features recited in 

Claim 9. 

9. Dependent Claim 10 

Claim 10 depends from Claim 8, and thus the discussion above with respect 

to Claim 8 is incorporated by reference. As discussed in Section IX.A.3 with respect 
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to Claim 3, Sesia discloses and/or renders obvious the additional features recited in 

Claim 10. 

10. Dependent Claim 11 

Claim 11 depends from Claim 8, and thus the discussion above with respect 

to Claim 8 is incorporated by reference. As discussed in Section IX.A.4 with respect 

to Claim 4, Sesia discloses and/or renders obvious the additional features recited in 

Claim 11. 

11. Dependent Claim 12 

Claim 12 depends from Claim 8, and thus the discussion above with respect 

to Claim 8 is incorporated by reference. Sesia also discloses and/or renders obvious 

the additional limitation of Claim 12: “wherein the transmitter and the receiver each 

comprise multiple antennas in a multiple-input and multiple-output (MIMO) 

wireless communication system or a single antenna in a single-input and single-

output (SISO) wireless communication system.” Ex. 1005, ¶¶218-220. 

Sesia provides numerous disclosures about the usage of SISO and MIMO in 

wireless communication systems. See e.g., Ex. 1003 at 250-51; Ex. 1005, ¶219. For 

example, as shown above in Figure 11.1 of Sesia, Sesia discloses several examples 

of SISO and MIMO antenna configurations. Ex. 1003 at 250-51; Ex. 1005, ¶219, 

Fig. O. A POSITA would thus appreciate that the usage of SISO and MIMO in 
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wireless communications was well known in the art before the effective filing date 

of the ’347 Patent. Ex. 1005, ¶219.  

Thus, Sesia discloses and/or renders obvious “the transmitter and the receiver 

each comprise multiple antennas in a multiple-input and multiple-output (MIMO) 

wireless communication system or a single antenna in a single-input and single-

output (SISO) wireless communication system,” as recited in Claim 12. 

12. Dependent Claim 14 

Claim 14 depends from Claim 8, and thus the discussion above with respect 

to Claim 8 is incorporated by reference. As discussed in Section IX.A.5 with respect 

to Claim 6, Sesia discloses and/or renders obvious the additional features recited in 

Claim 14. 

13. Independent Claim 15 

[15.0] A base station for performing wireless communication with a receiver in 
a wireless device via a plurality of propagation paths, the base station 
comprising: 

As discussed in Section IX.A.1 with respect to claim elements [1.0], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[15.0]. 

In addition, Sesia discloses that, in LTE, the core network comprises base 

stations which are known as NodeBs or evolved NodeBs (eNodeBs) that are 

configured to communicate with a receiver (e.g., a UE). Ex. 1003 at xxxv, xxxii, xl, 

and 26; Ex. 1005, ¶225, Fig. P. A POSITA would thus understand that the terms 
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“base station,” “NodeB,” and “eNodeB” can all be used interchangeably in Sesia. 

Ex. 1005, ¶225. Thus, Sesia discloses and/or renders obvious “[a] base station for 

performing wireless communication with a receiver in a wireless device via a 

plurality of propagation paths,” as recited in claim element [15.0]. 

[15.1] a transmitter; 

As discussed in Section IX.A.1 with respect to claim elements [1.0], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[15.1].  

[15.2] a computing device; 

Sesia discloses and/or renders obvious “a computing device.” Ex. 1005, 

¶¶229-30. Sesia discloses a transmitter device, such as an eNodeB or a UE, is 

configured with a microprocessor and/or a Digital Signal Processor (DSP) for 

handling and processing data (e.g., Service Data Units (SDUs) and Protocol Data 

Units (PDUs)) that is transmitted to a receiver device. Ex. 1003 at 88 and 124; Ex. 

1005, ¶230. A POSITA would thus appreciate that the transmitter is a computing 

device that includes one or more microprocessors and/or DSPs for performing 

various operations and processing data. Ex. 1005, ¶230. Thus, Sesia discloses and/or 

renders obvious “a computing device,” as recited in claim element [15.2]. 
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[15.3] a computer-readable storage medium having computer-executable 
instructions stored thereon that are executable by the computing device to 
perform operations comprising: 

Sesia discloses and/or renders obvious “a computer-readable storage medium 

having computer-executable instructions stored thereon that are executable by the 

computing device to perform operations.” Ex. 1005, ¶¶232-35. 

Sesia provides multiple disclosures relating to how computer-readable storage 

mediums (i.e., memories) are used in conjunctions with performing various 

operations related to wireless communications. See e.g., Ex. 1003 at 233-36; Ex. 

1005, ¶233. For example, some of the examples provided by Sesia include channel 

coding, Turbo coding, Contention-Free Turbo Coding, and Low-Density Parity-

Check (LDPC) coding. Ex. 1003 at 233-36; Ex. 1005, ¶233. In addition, a POSITA 

would readily appreciate that the usage of computer-readable storage mediums (i.e., 

memories) to store executable instructions for processors (e.g., microprocessors or 

DSPs) is well-known in electrical arts prior to the effective filing date of the ’347 

Patent. Ex. 1005, ¶234. 

Thus, Sesia discloses and/or renders obvious “a computer-readable storage 

medium having computer-executable instructions stored thereon that are executable 

by the computing device to perform operations,” as recited in claim element [15.3]. 
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[15.3.1] transmitting a first signal from the transmitter to the receiver via a first 
propagation path of the plurality of propagation paths; 

As discussed in Section IX.A.1 with respect to claim elements [1.1], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[15.3.1].  

[15.3.2] receiving a channel estimation based on the first signal, the channel 
estimation including path parameter information of the first propagation path; 

As discussed in Section IX.A.1 with respect to claim elements [1.2], [1.3], and 

[1.4], Sesia discloses and/or renders obvious the additional features recited in claim 

element [15.3.2].  

[15.3.3] predistorting a second signal in a time domain, a frequency domain, 
and a spatial domain according to the channel estimation based on the first 
signal; 

As discussed in Section IX.A.1 with respect to claim elements [1.5], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[15.3.3].  

[15.3.4] transmitting the predistorted second signal from the transmitter to the 
receiver via the first propagation path. 

As discussed in Section IX.A.1 with respect to claim elements [1.6], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[15.3.4].  



Inter Partes Review of U.S. Patent No. 8,891,347 

63 

14. Dependent Claim 16 

Claim 16 depends from Claim 15, and thus the discussion above with respect 

to Claim 15 is incorporated by reference. As discussed in Section IX.A.2 with 

respect to Claim 2, Sesia discloses and/or renders obvious the additional features 

recited in Claim 16. 

15. Dependent Claim 17 

Claim 17 depends from Claim 15, and thus the discussion above with respect 

to Claim 15 is incorporated by reference. As discussed in Section IX.A.11 with 

respect to Claim 12, Sesia discloses and/or renders obvious the additional features 

recited in Claim 17. 

16. Independent Claim 19 

[19.0] A wireless device for performing wireless communication with a base 
station with a transmitter via a plurality of propagation paths, the wireless 
device comprising: 

As discussed in Section IX.A.1 with respect to claim elements [1.0], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[19.0].  

[19.1] a receiver; 

As discussed in Section IX.A.1 with respect to claim elements [1.0], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[19.1]. 
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[19.2] a computing device; 

As discussed in Section IX.A.13 with respect to claim elements [15.2], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[19.2]. 

[19.3] “a computer-readable storage medium having computer-executable 
instructions stored thereon that are executable by the computing device to 
perform operations comprising:” 

As discussed in Section IX.A.13 with respect to claim elements [15.3], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[19.3]. 

[19.3.1] “receiving a first signal at the receiver via a first propagation path of 
the plurality of propagation paths;” 

As discussed in Section IX.A.1 with respect to claim elements [1.1] and [1.2], 

Sesia discloses and/or renders obvious the additional features recited in claim 

element [19.3.1]. 

[19.3.2] “performing a channel estimation based on the first signal to obtain 
path parameter information of the first propagation path;” 

As discussed in Section IX.A.1 with respect to claim elements [1.3], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[19.3.2]. 
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[19.3.3] “sending the channel estimation that includes the path parameter 
information to the transmitter;” 

As discussed in Section IX.A.1 with respect to claim elements [1.4], Sesia 

discloses and/or renders obvious the additional features recited in claim element 

[19.3.3]. 

[19.3.4] “receiving a second signal via the first propagation path, the second 
signal predistorted in a time domain, a frequency domain, and a spatial domain 
according to the channel estimation based on the first signal.” 

As discussed in Section IX.A.1 with respect to claim elements [1.5], [1.6], and 

[1.7], Sesia discloses and/or renders obvious the additional features recited in claim 

element [19.3.4]. 

17. Dependent Claim 20 

Claim 20 depends from Claim 19, and thus the discussion above with respect 

to Claim 19 is incorporated by reference. As discussed in Section IX.A.2 with 

respect to Claim 2, Sesia discloses and/or renders obvious the additional features 

recited in Claim 20. 

18. Dependent Claim 21 

Claim 21 depends from Claim 20 which depends from Claim 19, and thus the 

discussions above with respect to Claim 19 and Claim 20 are incorporated by 

reference. As discussed in Section IX.A.3 with respect to Claim 3, Sesia discloses 

and/or renders obvious the additional features recited in Claim 21. 
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19. Dependent Claim 22 

Claim 22 depends from Claim 19, and thus the discussion above with respect 

to Claim 19 is incorporated by reference. As discussed in Section IX.A.4 with 

respect to Claim 4, Sesia discloses and/or renders obvious the additional features 

recited in Claim 22. 

20. Dependent Claim 23 

Claim 23 depends from Claim 19, and thus the discussion above with respect 

to Claim 19 is incorporated by reference. As discussed in Section IX.A.11 with 

respect to Claim 12, Sesia discloses and/or renders obvious the additional features 

recited in Claim 23. 

X. THIS PETITION CONTAINS NEW ARGUMENTS AND PRIOR ART 
NOT PREVIOUSLY PRESENTED TO THE OFFICE 

The prior art cited in the instant petition was not cited and is different from 

the prior art considered by Examiner during original prosecution of the ’347 Patent.  

Accordingly, this petition is not redundant to the original examination for 

purposes of § 325(d). 

XI. FINTIV FACTORS IN FAVOR OF INSTITUTION 

The Board balances six factors in considering discretionary denial under 35 

U.S.C. § 314(a) when parallel litigation exists. Apple Inc. v. Fintiv, Inc., IPR2020-

00019, Paper 11 (PTAB Mar. 20, 2020) (precedential). Here, the factors (“Fintiv 

factors”) favor institution. 
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Factor 1—potential stay of the district court litigation—is neutral because no 

party has requested a stay. VMWare, Inc. v. Intellectual Ventures I LLC, No. 

IPR2020-00470, Paper 13 (P.T.A.B. Aug. 18, 2020), at 17 (finding in the absence of 

a stay motion that this factor “does not weigh for or against discretionary denial”). 

Factor 2—district court trial date and the Board’s statutory deadline— should 

be considered neutral. The earliest estimated trial date for the district court litigation 

is far in the future as jury selection in AT&T, T-Mobile, and Verizon is not set to 

begin until at least September 23, 2024, and the trial date in the Samsung litigation 

is not set to begin until at least May 5, 2025. See Ex. 1011 at 1. Because much can 

change in approximately nine months, the current trial date does not support denial. 

See Dish Network v. Broadband iTV, IPR2020-01280, Paper 17 at 16 (PTAB Feb. 

4, 2021) (“We cannot ignore the fact that the currently scheduled trial date is more 

than nine months away and much can change during this time”).  

Factor 3—investment in the district court proceedings—weighs heavily 

against discretionary denial. The associated district court case is still in the very early 

stages of litigation: discovery is still in the preliminary stages, the Defendants filed 

their invalidity contentions in May 2023, and Claim Construction is not scheduled 

until April 30, 2024. Ex. 1011 at 3. Moreover, a claim construction order will not 

issue prior to the PTAB’s projected institution decision date. Accordingly, the 

district court will not invest significant resources or issue substantive orders related 
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to the challenged patent prior to the issuance of an institution decision. See Fintiv, 

IPR2020-00019, Paper 11 at 9-12. Regardless, Petitioners diligently prepared this 

Petition and filed well in advance of the statutory deadline, which weighs against 

denying institution.  

Factor 4—overlap in the parallel proceedings— favors institution. Instituting 

trial will allow issues to be narrowed in the district court because, if instituted, 

Petitioner stipulates that it will not pursue invalidity against the asserted claims in 

the district court using the specific combination of prior art references set forth in 

the grounds presented in this Petition for purposes of establishing obviousness (e.g., 

Sesia et al. under § 103). See Sand Revolution II LLC v. Continental Intermodal 

Group-Trucking LLC, IPR2019-01393, Paper 24 at 11-12 (PTAB June 16, 2020) 

(holding a similar stipulation weighs against discretionary denial). Given the lack of 

overlap between the proceedings, this factor weighs against the Board exercising 

discretion to deny. 

Factor 5—overlapping parties—is neutral as it is “far from an unusual 

circumstance that a petitioner in inter partes review and a defendant in a parallel 

district court proceeding are the same.” Sand, No. IPR2019-01393, Paper 24, at 12-

13. 

Factor 6—other considerations—weighs against discretionary denial. As 

explained, the merits of the Petition are strong, and the Challenged Claims are 
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invalid. For example, none of the grounds asserted herein were previously 

considered by either the Office or the district courts. Cf. Comcast Cable Commn’s, 

LLC v. Rovi Guides, Inc., IPR2019-00231, Paper 14 at 11 (PTAB May 20, 2019) 

(obviousness challenges not “previously considered by the Office or any court” 

weigh in favor of not denying institution). Moreover, the ’347 Patent is currently 

asserted in a district court case. Institution of this IPR provides the opportunity for 

narrowing and simplifying the litigations for the district court. 

Compelling Merits – Finally, discretionary denial is not warranted because 

this petition presents compelling evidence of unpatentability. Ex. 1012 at 2. Sesia 

presents compelling invalidity arguments with clear disclosures of the allegedly 

novel aspects of the Challenged Claims, particularly in light of Patent Owner’s 

apparent interpretation of the claims.  

Accordingly, the Board should decline to exercise its discretion under Fintiv 

and institute trial.  

XII. CONCLUSION 

For the reasons provided above, inter partes review of claims 1-4, 6-12, 14-

17, and 19-23 of U.S. Patent No. 8,891,347 is requested. 
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