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DECLARATION OF DR. MARK MAHON, Ph.D. 

I, MARK MAHON, Ph.D. hereby declare as follows: 

1. My name is Mark Mahon. I have been retained to testify as an expert in 

this Inter Partes Petition on behalf of Samsung Electronics Co., Ltd. (“SEC”) and 

Samsung Electronics America, Inc. (“SEA”) (collectively, “Samsung” or 

“Petitioner”). I am being compensated for my time spent on this matter at a rate of 

$550 per hour.  My compensation is in no way dependent on the outcome of this 

matter or on the opinions I provide in this declaration. All of the opinions expressed 

in this declaration are my own 

2. I have prepared this declaration in connection with Samsung’s related 

petition for inter partes review (“IPR”) of U.S. Patent No. 11,063,625 (the “’625 

patent,” EX1001), which I am informed is being filed concurrently with this 

declaration. I have been asked to provide certain opinions relating to the patentability 

of the ’625 patent. Specifically, I have been asked to provide my opinion regarding 

whether claims 1-33 of the ’625 patent (“the Challenged Claims”) are invalid as 

obvious in view of the prior art. All emphasis and annotations throughout this my 

have been added unless otherwise noted.  

I. SUMMARY OF OPINIONS 

3. It is my opinion that the Challenged Claims are rendered obvious 

pursuant to Grounds 1-3 and the reasons discussed herein.  As background, the ’625 
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patent is directed to steerable antenna technologies for wireless devices that 

allegedly improve safety and performance by avoiding radiation toward a user or 

structure.  See, e.g., EX1001, Abstract; 10:34-41. The ’625 patent purports to 

introduce beam steering that avoids radiating energy toward users or structures 

through sensor-based detection using, for example, cameras, gyroscopes, light 

detectors, range finders, and/or capacitive sensors. See id., Abstract; 10:34-41; 

11:10-17.  In general, the beam steering determinations are informed by detecting 

the device’s orientation relative to the user (or structure), determining spatial zones 

or spans in the direction of the user (or structure), and adjusting beam patterns to 

direct energy away from these areas where the user or other structure are situated. 

See, e.g., id. at 5:21-46, Claim 1.  

4. But, the claimed steerable antenna technologies of the ’625 patent were 

already well-known in the art before the earliest effective filing date of the ’625 

patent (which I address further below in section V.B.2). As I detail further  below, 

Schlub (EX1005) disclosed and rendered obvious the claimed steerable antenna 

features, together with a wide range of sensors that could be used to detect the 

orientation of users and structures in the vicinity of the radiating elements of the 

antenna. Similarly, Prasad (EX1006) disclosed using sensors to detect the orientation 

of a wireless device, determining zones or spans where the user is located, and 

adjusting a steerable antenna to avoid radiation toward the user via beamforming. 
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Yin (EX1008) provided exemplary implementation details for how POSITAs would 

use sensors and computing devices of the time to determine such zones and spans of 

directions, and how that information could be used to inform beam steering and null-

forming operations of the wireless device. Finally, Seol (EX1007) disclosed the 

ability to utilize distinct transmission and reception beam patterns, together with the 

use of time division duplexing in the context of millimeter wave antenna 

applications, among many other teachings that I will explain further below.  

5. For the reasons discussed herein, all Challenged Claims of the ’625 

patent are unpatentable because they are anticipated by references cited herein (e.g., 

Schlub), and/or they would have been obvious to a POSITA at the time of the alleged 

invention, especially in view of the references cited herein (e.g., Schlub, Prasad, 

Seol, Yin, etc.).    

II. MATERIALS CONSIDERED 

6. In forming my opinions provided in this declaration, I have reviewed 

the ’625 patent, including the abstract, figures, specification, and claims.  I have also 

reviewed and relied on the file history of the ’625 patent, the prior art discussed in 

this declaration, the Exhibits cited in the Exhibit List above, and any other materials 

cited in this declaration.  I have also relied on my relevant personal and professional 

experience and expertise. 
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III. QUALIFICATIONS 

7. I am over the age of 18 and am competent to write this declaration. I 

have personal knowledge, or have developed knowledge of these technologies based 

upon education, training, or experience, of the matters set forth herein. My 

qualifications are summarized here and explained in more detail in my curriculum 

vitae, which is attached as Appendix A to this report. Appendix A also includes a 

list of my publications and the cases in which I have testified at deposition, hearing, 

or trial within the past four years. 

8. I am a Teaching Professor in the School of Electrical Engineering and 

Computer Science at Pennsylvania State University, University Park, PA (“Penn 

State” or “PSU”). I have worked on telecommunications and wireless networks, 

including Z-Wave, Bluetooth, Zigbee, Wi-Fi, NFC, AMPS, IS-95, CDMA2000, 

GSM, EDGE, UMTS/WCDMA, LTE, and 5G cellular systems since 1988. 

9. I received my B.S. in Electronics Engineering from the University of 

Scranton in 1987. I received my M.S. in Electrical Engineering and Ph.D. in 

Acoustics from Penn State in 1991 and 2001, respectively.  

10. In 1988, after I received my bachelor’s degree, I joined the Central 

Intelligence Agency (CIA) while pursuing my M.S. degree at Penn State part-time. 

My first job at the CIA involved designing and testing systems to automatically 
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capture and characterize telecommunication signals and emissions from various 

wireless and computer networking devices. 

11. I returned to Penn State in early 1990 to pursue graduate research full-

time and complete my M.S. degree. My graduate research work focused on 

wideband beamforming and adaptive signal processing. After completing my M.S. 

degree in EE in 1991, I accepted a full-time faculty research position at the Applied 

Research Lab at PSU, primarily working on classified programs, and began working 

on diverse radio frequency and acoustic sensor systems including wireless 

communications and small wireless networks for acoustic tracking, source 

localization, and feature extraction. 

12. I began pursuing my Ph.D. part-time in 1993 while continuing my 

faculty research position. In 1997, as part of my faculty research position, I began 

working on classified programs focused on mathematical analytical modeling of 

cellular communication networks and the development of hardware and software 

systems to test against cellular networks. My role was to develop the algorithms and 

write the code running on a specially developed embedded system. For this work, I 

received a letter of recognition as the “genius behind the VELA software algorithms” 

from the Director of National Reconnaissance Office (NRO) Systems Engineering 

and Technology Office. As part of this same work, I was extensively involved in 

protocol and signaling analysis as well as researching model-specific performance 
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and unique functional characteristics associated with individual mobile devices. The 

work involved testing dozens of handsets from many manufacturers in controlled 

and real-world environments against network simulators and live operational 

networks for each research project. 

13. In 2000, my research extended into utilizing non-orthogonal wavelets 

for improving detection and localization of cellular handsets from high altitude 

sensor systems. In 2001, I completed my Ph.D. and my research focused on the 

utilization of advanced communication signals for wideband characterization and 

remote sensing of propagation channels. 

14. Beginning in 1997, my cellular communications research work focused 

on CDMA, GSM, EDGE, UMTS, LTE, and 5G cellular systems primarily under 

grants sponsored principally by the Department of Defense. This classified research 

work required 3GPP protocol analysis and development of real-time embedded 

hardware and software systems capable of interacting with cellular networks and 

cellular handsets. A large portion of my work was directed at architectures, 

protocols, software, and signaling. 

15. I have been working on classified projects since 1988. Before 1998, 

because the work was not deemed highly classified, I was able to publish eight 

journal and conference papers prior to 2000. Between 1999 and 2015, however, I 

was allowed to publish only one article in an unclassified symposium and published 
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and presented about a dozen articles in classified settings. This is because during this 

period, the vast majority of my research was highly classified. As a result, nearly all 

of my research results were summarized in classified reports and not available to the 

general public. Further, because the U.S. government owns any intellectual property 

resulting from the sponsored research work, I did not pursue or file patent 

applications. 

16. Beginning in 2003, I was co-principal investigator and technical lead 

on a 3 year multi-million-dollar research effort for developing the Global 

Information Grid (GIG). This project was sponsored by the Secretary of Defense’s 

Office with a goal of developing a real-time, multi-intelligence (multi-Int) network 

for collecting, processing, storing, disseminating, and managing information on 

demand for decision makers including the warfighter, combatant command centers, 

policy makers, and support personnel and was the largest network-centric warfare 

project in development at the time. My research team (Ubiquitous Automated 

Information Manager) focused on building and deploying a scalable application to 

perform real-time, multi-int data fusion to support every user in the system. This 

software application was deployed in Combat Operation Centers, Joint Interagency 

Task Force locations, and on various platforms (mobile and small computing 

environments) used by various warfighters. The fused data sources included various 

content management systems, supply chain logistic reports, GPS-based reports, new 
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feeds, backend databases, sensor system reports, and various other broad data 

sources. 

17. Beginning in 1994, I worked on various projects that involved the 

implementation and design of user interfaces to support the use of the research, 

design, analysis tools and signal processing systems for the end user. The user 

platforms included a broad array of footprints including, small handheld devices 

with screens or visual displays and those limited to audio-only inputs, medium sized 

laptops and small desktop systems, and also large, heavy devices, such as servers 

and clusters in operational environments (including combat operations centers and 

3D immersive environments). 

18. Specifically, for the GIG research effort, I led a team of software 

engineers to deploy our inferencing tool for a disparate range of end users, from 

dismounted combat soldiers with only a microphone as an interface to soldiers in 

mules with smart devices (tablets and laptops with multiple visual display interaction 

capabilities) to field command centers (medium sized clients with significant video 

displays and processing power with touch and stylus interfaces to the ) to combat 

operation centers with high-powered processing and complex user-interface 

capabilities/modalities. 

19. In 2015, I transferred to the School of Electrical Engineering and 

Computer Science at Penn State as a teaching faculty member. In that role, I have 
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continued teaching graduate and undergraduate courses, guiding Ph.D. and M.S. 

students in communication and mobile networking (including LTE and 5G cellular 

networks), and pursuing research in this and related areas. Since 2015, I have been 

an author on nine refereed papers as listed in my curriculum vitae (CV). 

20. Because of my decades of research and my continuing work at Penn 

State, I have intimate knowledge of telecommunication networks, including the 

technology involved in the patents in this case. I have been highly recognized as an 

expert in such systems within the research community. I was recognized twice by 

the National Reconnaissance Office with commendation letters for work dealing 

with detecting cellular signals in low signal to noise ratio environments. The U.S. 

government awarded me over $12M in grants between 2003 and 2015 for projects 

focused on mobile communication devices and networks, in which I served as a 

Principal Investigator (PI), Co- PI, and/or technical lead. 

21. Additionally, during my research career, I interacted extensively with 

computer scientists and engineers responsible for the design, development, and 

testing of telephony and data networking systems and testbeds. As a research faculty 

member, I oversaw engineers and computer scientists that executed many joint 

projects with development organizations. These interactions exposed me to a wide 

range of computer scientists and engineers working on telecommunication network 

technologies. Since 2011, I have been teaching undergraduate and graduate classes 
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in communication and mobile networking and am familiar with the curricula being 

taught to electrical engineers and computer scientists. The interactions with a wide 

range of computer scientists and engineers working on telecommunication network 

technologies and the familiarity with the classes taught to electrical engineers and 

computer scientists have allowed me to have a good understanding of the level of 

skills possessed by a person of ordinary skill in the field of cellular technology. 

22. I have extensive experience with mobile networks in general and LTE 

and 5G specifically. While most of my research efforts between 1998 and 2015 were 

highly classified, I can state that they included detailed investigation of network 

architectures, signaling, and functional behavior. A typical research effort would 

involve studying 3GPP, 3GPP2, IEEE, and other protocol standards to fully 

comprehend all aspects of L1, L2, and L3 requirements including timing, bit-level 

construction of the control and user plane messages, and timing characteristics for a 

given standard as well as functional behavior of network components and user 

equipment. 

23. From 2006 through 2015, my research focused specifically on LTE. My 

research continues to this day, although I am no longer operating in a classified 

environment. During this time, I investigated the performance and functional 

differences of many varied network and handset devices to see how differing 

signaling and hardware configurations (including MIMO) and environmental factors 
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influenced the behavior of user equipment in a given network environment. This 

included how diversity techniques (transmit and receive), synchronization, timing, 

and signal to interference plus noise ratio (SINR) for a given device would affect 

specific functional aspects including elements of the receiver structure, decoding and 

demodulation performance, calculation of parameters used by the device for making 

decisions and deriving parameters reported to the network. 

24. As part of my research work, I built several custom CDMA, GSM, 

UMTS, and LTE platforms that implemented specific network-side and user 

equipment-side functionality including custom signal generation and processing 

structures, particularly the signal processing chains on both the transmit and receive 

sides. This equipment was developed using network simulation hardware in a 

laboratory environment and was later tested with corresponding networks in both 

controlled and fully operational environments. Implementing the transmit and 

receive chains for custom built protocol-enabled equipment required me to gain an 

intimate understanding of the relevant 3GPP protocol specifications and the 

underlying structures. Since 2015, I have been primarily focused on guiding 

graduate students pursuing research including using code domain non-orthogonal 

multiple access (NOMA) combined with MIMO sparse coding multiple access to 

minimize latency and maximize user density in grant free Internet of Things (IoT) 

environments. Additionally, I am guiding my graduate students in pursuing research 
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in optimized distributed processing algorithms, implementation of block chain 

coding techniques to improve handover security, and edge computing resource 

allocation in 4G (LTE)/5G (NR) networks. 

25. Much of the classified research work I performed also led to similar 

approaches for other wireless protocols including IEEE 802.11 and 802.15 (e.g., 

Zigbee, Bluetooth, and UWB), HART, and other short-range standards as well as 

HF radio and Wi-MAX. 

26. My curriculum vitae, included as an appendix to this declaration, 

includes a list of publications on which I am a named author. It contains further 

details regarding my experience, education, publications, and other qualifications to 

render an expert opinion in connection with this proceeding. 

27. In writing this Declaration, I have considered the following: my own 

knowledge and experience, including my work experience in the fields of wireless 

communication networks, research and development of wireless signaling, 

protocols, transmission, and detection techniques, design and construction of 

wireless test equipment, prototypes, engineering models, and related areas; my 

experience in teaching those subjects; and my experience in working with others 

involved in those fields, the materials cited and/or referenced throughout this 

Petition. 
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IV. LEGAL STANDARDS 

28. Counsel for Samsung has informed me of the following legal standards. 

I am not an attorney, and I am relying only on instructions from Samsung’s attorneys 

for these legal standards. 

A. Person of Ordinary Skill in the Art 

29. I understand that issues of claim construction and invalidity are 

analyzed from the perspective of a person of ordinary skill in the art (“POSA”). 

30. I understand that a POSA is a hypothetical person who is used to 

analyzing the prior art without the benefit of hindsight. A POSA is presumed to be 

one who thinks along the lines of conventional wisdom in the art. 

31. I understand that the hypothetical POSA is presumed to have 

knowledge of all references that are sufficiently related to one another and to the 

pertinent art, and to have knowledge of all arts reasonably pertinent to the particular 

problem that the claimed invention addresses. 

32. I understand that factors considered in determining the level of ordinary 

skill in the art at the time of an invention include (1) the type of problems 

encountered in the art; (2) the prior art solutions to those problems; (3) the 

educational level of active workers in the field; (4) the rapidity with which 

innovations are made; and (5) the sophistication of the technology. I further 

understand that the inventors’ specific levels of skill are not relevant to this inquiry. 
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B. Claim Construction 

33. I have been informed by counsel that the Patent Trial and Appeal Board 

(“PTAB”) applies the same claim construction standard used in district courts, where 

the claims are given their ordinary meaning as understood by one skilled in the art 

at the time of the invention, informed by the claim language itself, the specification, 

and the prosecution history. I also understand that “extrinsic evidence”—i.e., 

evidence other than the patent and prosecution history—can be relevant in 

determining how a POSITA would understand terms of art used in the claims. I have 

been informed, however, that extrinsic evidence may not be used to contradict the 

meaning of the claims as I described in the intrinsic evidence—i.e., evidence in the 

claim language itself, the specification, and the prosecution history. 

C. Burden of Proof 

34. I understand that for the PTAB to institute review of a challenged 

patent, it is the petitioner’s burden to show that there is a reasonable likelihood of 

success that the petitioner will prevail in showing at least one claim is invalid.  I 

understand that it is ultimately the petitioner’s burden to show invalidity by a 

preponderance of the evidence in this proceeding.   

D. Obviousness 

35. I understand that even if a patent claim is not anticipated, it is still 

invalid if the differences between the claimed subject matter and the prior art are 
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such that the subject matter, as a whole, would have been obvious at the time the 

invention was made to a person of ordinary skill in the pertinent art. 

36. I understand that a person of ordinary skill in the art provides a 

reference point from which the prior art and claimed invention should be viewed. 

This reference point prevents one from using his or her own insight or hindsight in 

deciding whether a claim is obvious. 

37. I also understand that an obviousness determination includes the 

consideration of various factors such as (1) the scope and content of the prior art,(2) 

the differences between the prior art and the asserted claims, (3) the level of ordinary 

skill in the pertinent art, and (4) the existence of secondary considerations or 

objective indicia of obviousness or non-obviousness. 

38. I understand that an obviousness determination can be based on a single 

prior art reference or a combination of multiple prior art references or the knowledge 

of one of ordinary skill in the art. I understand that the prior art itself may provide a 

suggestion, motivation, or reason to combine or modify the teachings of the prior 

art, or that such a reason may come from other sources, such as the knowledge of a 

person having ordinary skill in the art, common sense, and market forces. I 

understand that the following rationales may support a finding of obviousness: 

• combining prior art elements according to known methods to yield 

predictable results; 
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• simple substitution of one known element for another to obtain 

predictable results; 

• use of known technique to improve similar devices (methods, or 

products) in the same way; 

• applying a known technique to a known device (method or product) 

ready for improvement to yield predictable results; 

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

predictable solutions, with a reasonable expectation of success; 

• known work in one field of endeavor may prompt variations of it for 

use in either the same field or a different one based on design incentives 

or other market forces if the variations are predictable to one of ordinary 

skill in the art; 

• some teaching, suggestion, or motivation in the prior art that would 

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

combine prior art reference teachings to arrive at the claimed invention. 

39. I understand that an obviousness determination requires a reasonable 

expectation of success in achieving the claimed invention. 

40. I understand that secondary considerations or objective indicia of 

obviousness or non-obviousness may include (1) a long felt but unmet need in the 

prior art that was satisfied by the invention of the patent; (2) commercial success or 

lack of commercial success of processes covered by the patent; (3) unexpected 

results achieved by the invention; (4) praise of the invention by others skilled in the 

art; (5) the taking of licenses under the patent by others; (6) deliberate copying of 

the invention; (7) teaching away; and (8) the simultaneous invention of the claimed 
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subject matter. I also understand that there must be a relationship between any such 

secondary considerations and the invention. I further understand that 

contemporaneous and independent invention by others is a secondary consideration 

supporting an obviousness determination. 

41. I understand that any secondary considerations or objective indicia 

must bear a nexus to the claimed invention. Where the offered secondary 

consideration actually results from something other than what is both claimed and 

novel in the claim, there is no nexus to the merits of the claimed invention. I further 

understand that the patentee bears the burden of demonstrating that the relevant 

commercial success is attributable to the claimed invention, as opposed to other 

economic and commercial factors unrelated to the technical quality of the patented 

subject matter.  

42. I understand that whether a prior art reference “teaches away” from the 

claimed invention is a fact to be considered in determining obviousness. I understand 

that it is improper to combine references where the references teach away from their 

combination. However, I understand that the nature of the teaching is highly relevant 

and must be weighed in substance – a known or obvious composition does not 

become patentable simply because it has been described as somewhat inferior to 

some other product for the same use. Furthermore, I understand that the prior art’s 

mere disclosure of more than one alternative does not constitute a teaching away 
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from any of these alternatives because such disclosure does not criticize, discredit, 

or otherwise discourage the solution claimed. 

E. Written Description & Enablement 

43. I understand that it is not enough for a patent to merely claim the benefit 

of an earlier-filed application, but that additional criteria must be met.  In particular, 

the prior application itself must describe the claimed invention, and must do so in 

sufficient detail that one skilled in the art can clearly conclude that the inventor 

invented the claimed invention as of the filing date sought.  First, I understand that 

a priority-date analysis is on a claim-by-claim basis.  Second, I understand that, in 

order for a patent claim to be entitled to the filing date of an earlier patent application, 

a “Section 112 analysis” must be conducted.  I am informed that a “Section 112” 

analysis encompasses looking to the earlier patent application, and ascertaining 

whether that earlier patent application meets both the written-description and 

enablement requirements as of the filing date of the earlier application.  I understand 

that it is not enough that the claim would have been obvious from the earlier 

application, but that application itself must describe the claimed invention. 

44. I understand that in order to satisfy the written description requirement 

the earlier application must reasonably convey to those skilled in the art that the 

inventors had possession of the subject matter of the patent as of the filing date of 

the earlier application.  I have been informed that it is the disclosures of the earlier 
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patent application that count, and that while the meaning of terms, phrases, or 

diagrams in the earlier patent application must be interpreted from the vantage point 

of one skilled in the art, all of the claimed limitations must appear in the 

specification.  Further, I understand that this analysis is not a question of whether 

one skilled in the art might be able to construct the claimed invention from the 

teachings of the disclosure. The question is not whether a claimed invention is an 

obvious variant of that which is disclosed in the specification; rather, I understand 

that an earlier application must itself describe each of the claim limitations. I also 

understand that in order to satisfy the enablement requirement, the earlier application 

must enable a person of ordinary skill in the art to practice the claimed invention 

without undue experimentation. 

V. DETAILED OPINIONS 

A. Technology Background and State of the Art 

45. Since Tesla and Marconi first successfully demonstrated the 

transmission of wireless signals in the late nineteenth century using electromagnetic 

waves (electric and magnetic fields that propagate through space) at specific 

frequencies (typically between 3 kHz to 300 GHz), wireless communications have 

evolved tremendously. EX1014, 4. While other types of waves can be used to carry 

information, the utilization of electromagnetic energy (radio waves) for the purposes 

of transmitting signals is the predominant modality in modern wireless devices due 
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to energy efficiency, propagation speed, transmission distance, and available 

bandwidth. Wireless devices utilize an antenna to generate the electric and magnetic 

fields (signals) at a given frequency which travel (propagate) out in space to 

eventually arrive at a receiving antenna that is used to detect the signals and the 

information those waves are carrying.  “In other words the antenna is the transitional 

structure between free-space and a guiding device…The guiding device or 

transmission line…is used to transport electromagnetic energy from the transmitting 

source to the antenna, or from the antenna to the receiver.  In the former case we 

have a transmitting antenna and in the latter a receiving antenna.” EX1015, 4. 

46. Antennas are necessary to facilitate energy-efficient communication.  

At the transmit device, antennas convert the electrical signals encoded with 

data/information into electromagnetic waves that are intended to be received by a 

desired/target device or devices (receivers).  Likewise, at the receiving device, an 

antenna is necessary to detect efficiently the propagating electromagnetic signals 

and convert them to electric signals and process them to determine the encoded data. 

EX1016, 5-7; EX1017, 3.  The antenna’s energy conversion efficiency (electric to 

electromagnetic) is related to various physical characteristics, and it will be more 

and less efficient at various frequencies (bands) across the spectrum.  Therefore, it 

is important to match the antenna’s resonances (range of frequencies where it most 

efficiently couples the electric to electromagnetic energy) to the frequency bands 
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used to transmit and the signals with the same necessary requirement at the receiver.  

“Most antennas have one resonant frequency band.  For transmission, when the 

antenna is excited in this frequency band by a feeder line, it supports standing 

electromagnetic waves.  The standing waves are then coupled to electromagnetic 

waves radiated into space.  For reception, the waves take the same forms but follow 

the path in reverse order.” EX1018, [0002]. If the transmitter and receiver are not 

using the same frequency band, then the signals will not be detected, and the data 

will not be communicated/sent between the devices.  A mismatch between the 

devices is equivalent to tuning your radio to an FM frequency/channel at which no 

signal is being transmitted and receiving only noise rather than music.  

47. The same context is true for various wireless communication protocols 

used by devices such as LTE (700 MHz–2.5 GHz), 5G NR (410 MHz–52 GHz), Wi-

Fi (2.4, 5, and 6 GHz), NFC (13.56 MHz), UWB (3.1–10.6 GHz), 

Bluetooth/Bluetooth Low Energy (2.4 GHz ISM band), etc.  The table below 

identifies some of the bands associated with these technologies. EX1019, 6. 
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48. Given the operational frequency band associated with a specific 

protocol, early antennas were designed and developed to operate efficiently at that 

band, however they were not efficient at other bands.  Thus, devices wishing to 

support communication using multiple wireless protocols, at the various frequency 

bands, required multiple antennas—one dedicated for each band/protocol.  Multiple 

antennas require more space constraining the miniaturization and design of the 

wireless device.  “In the past, one antenna operating at one frequency band was 
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typically the design objective.  Today, there are several frequency bands and 

multiple antennas are required ….” EX1019, 3. 

49. The need for a single antenna with the capability to support multiple 

frequency bands was well known in the art prior to the priority date of the ’625 

patent.  “In some environments, it is necessary that the mobile device communicate 

with two or more cellular communication systems and another radio communication 

system, for example.  Mobile devices in such situations typically include two or 

more radios with corresponding antennas in order to communicate wirelessly with 

the respective communication systems.  Such multiple radios may operate in 

different frequency bands, employ different modulation techniques, or the like, 

which will allow the multiple radios within the mobile device to operate 

simultaneously.” EX1020, 1:63-2:6. The recognition of advantages associated with 

using a single antenna to cover multiple operational bands was the driving force to 

overcome the technical challenges associated with the same.  “In today’s 

environment of almost constant connectivity, wireless devices are ubiquitous.  As 

the RF electronics technology for these wireless devices continues to decrease in 

size, there is a corresponding demand for a similar decrease in size for the antenna 

element.  Unfortunately, the performance requirements for the antenna are rarely 

relaxed with the demand for smaller size…In addition to dealing with the challenges 

of designing a small antenna, antenna engineers must also deal with the challenge of 
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designing the small antenna to operate over multiple frequency bands.” EX1019, 5.  

From the mid-to-late 1990s through early 2000s, devices continued to miniaturize 

and researchers continued to refine both design and manufacturing processes. “The 

constant evolution of the mobile phone market determines more stringent constraints 

for terminal antenna design, as the size of the terminals shrinks rapidly, while the 

functionalities of the handsets are ever increased. Multiband operation, which is 

nowadays almost a common standard, requires the use of enhanced radiating 

elements.  Moreover, other aspects such as small size, weight, and integration have 

a great relevance for the final design, while material and assembling costs must be 

kept as low as possible[]…The preferred antenna solution to deal with multistandard 

issues is the use of radiating patches with multiple resonances covering different 

bands, which are easily adapted to the shape of the handset, and can therefore be 

integrated within the back cover.” EX1021, 384. 

50. Given the need for such antennas, numerous companies in the wireless 

communications field developed single antennas that operated at a plurality of 

different frequency bands.  “Unlike conventional mobile terminals, however, 

each mobile terminal 66 includes a single antenna 68 which is shared by each of the 

radios included in the mobile terminal 66….  [S]ince only a single antenna 68 is 

needed to handle multi-band communication, additional benefits are gained due to 
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the space and weight savings obtained over conventional mobile terminals 

employing two or more antennas.” EX1020, 5:38-49.    

51. At the same time, the field of mobile communications was being 

expanded to use higher frequency bands to accommodate an ever-increasing demand 

and an ever-increasing number of devices competing for bandwidth. These efforts 

extended radio communications into the mmWave range for every day use. As 

researchers at the time stated: “As demands for traffic have accelerated due to 

increased demands for smartphones and tablet Personal Computers (PCs) and the 

resulting rapid growth of applications requiring a large amount of traffic, it is 

difficult to satisfy the soaring demands for wireless data simply by increasing 

spectral efficiency.” EX1007, 1:31-36. Seol noted that “[t]o avert the problem, 

recent interest has focused on a millimeter-wave wireless communication system.”  

EX1007, 1:37-46. However, Seol also recognized that “[w]hen wireless 

communication is provided in a millimeter-wave frequency band, propagation loss, 

such as path loss and reflection loss, is increased in view of the spectral nature of the 

millimeter-wave frequency band and the resulting shortened propagation distance 

reduces service coverage.”  Id. Conveniently, for decades those in the field had 

developed and refined beamforming and beamsteering technologies, which was an 

obvious the solution for “mitigating the path loss of waves . . . [and] thus increasing 

the propagation distance of the waves” in the millimeter-wave frequency band. Id.  
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52. In fact, beamforming or spatial filtering has been an active topic of 

research and application since the late 19th century. An early version of a 

beamformer was the Perrin array (designed by and named after Seargeant Jean 

Perrin) deployed during WWI. The early days of beamforming were dominated by 

acoustic (in air and underwater) applications primarily until the mid-20th century 

when radio antennas came on to the scene during WWII. 

53. “Beamforming is the name given to a wide variety of array processing 

algorithms that, by some means, focus the array’s signal-capturing abilities in a 

given direction. Based on the analogy of a flashlight, the mainlobe of an array’s 

directivity pattern is called a beam[]. Just as one might point a telescope or a radar 

dish, a beamforming algorithm ‘points’ the array’s spatial filter toward desired 

directions but algorithmically rather than physically…the signal processing 

algorithms developed for these conventional beamforming algorithms date from the 

early days of array processing and are well understood.” EX1029, 4. 

54. The use of antenna elements and antenna arrays for beamsteering and 

beamforming (see section below) was known for many decades before Priority Date 

of the ‘625 patent and was applied to many areas of technology. Figure 2.1 below 

displays two beamforming receiver structures; the latter is a broadband 

configuration. Figure 3.1 shows the 3D sensing of a planar array and Table 1.1 

presents some common areas of application of arrays at the time. “The term 
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beamforming derives from the fact that early spatial filters were designed to form 

pencil beams [] in order to receive signals from other locations.” EX1022, 1-21. 
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55. It was common knowledge to a POSITA during the development of 

beamsteering (i.e., adjusting the weights, wJ,K-1, in Figure 2.1 to adjust the receiver’s 

spatial sensitivity in a specific spatial direction as depicted in Figure. 3.1 for a planar 

array) applications over the many decades the same architecture and algorithms 

could be applied at the transmitter or receiver, and implementation was limited only 

by constraints associated with available space, cost, and power. That is, there is 

nothing in the engineering or theory that prevents the same architecture to be 

associated with the transmitter or receiver. For example, a 2004 paper presented a 

review of the application of antennas in MIMO wireless communications “Multiple-

Input-Multiple-Output (MIMO) wireless systems, characterized by multiple antenna 
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elements at the transmitter and receiver have demonstrated the potential for 

increased capacity in rich multipath environments [].” EX1023, 2-16. The wireless 

communication systems referenced in this paper included mobile devices, “First, 

there is a notable study where several different array types were explored for both 

the base station and the mobile unit in an outdoor environment [].” “The arrays on 

the mobile were constructed from monopoles to achieve spatial, angle, and/or 

polarization diversity.” Id. 11.  

56. The fundamental concepts of using multiple antenna elements (acoustic 

or RF) to form an array which are used to spatially focus the transmit signal (transmit 

beam) or spatially filter the received signal (receive beam) have not changed 

significantly because it was the well-understood physics that permitted the original 

construction of the arrays. In the 1960’s adaptive beamforming became an active 

area of research, development, and application and provided algorithms to 

automatically update weights for the elements of a given array to permit it to either 

optimize transmit/receive operations and/or track signals of interest.  

57. As commercial wireless devices became more ubiquitous through the 

1970’s – 1990’s along with the continued advancement of signal processing 

platforms, such as digital signal processers (DSPs), the well-known beamforming 

techniques could be transitioned beyond resource rich environments (such as base 

stations) to smaller, more resource constrained platforms.    
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58. Given the maturity of beamforming for several decades previous to the 

2010’s, engineers and standards bodies, such as IEEE, were integrating and 

proposing the implementation of beam steering in mobile wireless devices. For 

example, in a paper entitled “Beamforming on Mobile Devices: A First Study” 

(EX1024) the authors state, “We first demonstrate that beamforming is already 

feasible on mobile devices in terms of form factor, device mobility and power 

efficiency. Surprisingly, we show that by making an increasingly profitable tradeoff 

between transmit and circuit power, beamforming with state-of-the-art integrated 

CMOS implementations can be more power-efficient than its single antenna 

counterpart.” EX1024, 1. Using antenna steering technologies to guide radiation 

beams in desired directions, based on the orientation of the wireless device, was also 

well known before the effective date of the ’625 patent. Additionally, as I discuss 

further below, in 2011 Prasad discussed antenna steering variations, including a 

“smart dynamic radiation pattern optimising system is a design and technique to 

actively shape & optimise the radiation pattern of mobile device controlled by smart 

RF/Antenna system with signal processing algorithm that works by sensing the 

change in device proximity environment with nature or property, range, orientation, 

position, location, signal quality parameters and ambient intelligence to protect the 

user by controlling radiation exposure.” See EX1006, Abstract. An illustrative 
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diagram of the system discussed by Prasad is shown below, where antenna 119 is 

steerable.  

 

Id., Fig. 4.  
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59. Numerous other references prior to the effective date of the ’625 patent 

include steerable antennas. One such reference even dates back to the 1960s, where 

phase shifts were used to shape signals generated by phase antenna arrays to create 

radiation patterns that targeted certain directions while avoiding others.  See 

EX1025, Abstract. A phased array is a system comprising many small radiating 

elements whose signals are combined with electronically controlled phase shifts to 

form a steerable beam, without physically steering the array itself. By adjusting the 

relative phase of each element, all the elements work together to form one composite 

radiation pattern with increased power radiating in a desired direction while reducing 

it in other directions (e.g., through destructive interference). 

60. To compliment the use of beamforming and beamsteering, researchers 

had long recognized that steering processes should be informed by the external 

environment (i.e., an understanding of what objects or structures the beam should be 

steered around). Related work beginning in the late to early 2000’s investigated 

various sensors associated with mobile devices explored the application of sensing 

the device’s orientation and/or the orientation of the user with respect to the device 

and the local environment. A common sensor used for orientation sensing is an 

accelerometer which provides 3D acceleration information. One example of  sensor-

based sensing is from 2003 which explored how to determine device orientation 
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when you do not know where on the body the mobile device may be carried. 

EX1026, 1-2. 

 
61. Similarly, another paper states, “We present a method to infer the 

orientation of a mobile device carried in a pocket from the acceleration signal 

acquired when the user is walking. Whereas previous work has shown how to 

determine the orientation in the vertical plane (angle towards earth gravity), we 

demonstrate how to compute the orientation within the horizontal plane.” EX1027, 

2-3. 
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62. The integration of additional sensors and multiple antennas in mobile 

devices throughout the early 2000’s into the early 2010’s led to predictable research 

efforts in combining sensor-based detection to continue to improve wireless 

communication link performance and mitigation of human effects, including in 

combination with beamsteering. For example, researchers at Rice University 

conducted a beamsteering experiment using an array of passive directional antennas, 

and to obtain device orientation information the researchers “collect[ed] 

accelerometer and compass readings along with network usage information” from 

smartphones in order to “estimate the orientation and rotation of the smartphones 

during wireless usage.” Id. By fixing a frame of reference (X, Y, Z) for the device 

(cell phone) relative to a geomagnetic frame of reference (x, y, z; where y is magnetic 

north), they were able to “derive the smartphone orientation” using simple and well-

known coordinate rotations.  

63. Another example of this was shown by Schmidt. See EX1028, passim. 

Schmidt presented a solution that “ accelerometer sensor inputs” and “return[ed] the 

progressive phase shifts required to direct the radio beam in an optimal direction.” 

EX1028, 63. Schmidt’s implementation “define[d] some quantities and references 

for the phone, user and INS,” and then oriented accelerometers with axes parallel to 

the axes of a frame defined with respect to the phone (shown as S in the figure 

below), such that “the x-axis of all accelerometers is parallel to i, the y-axis of all 
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accelerometers is parallel to j, and the z-axis of all accelerometers is parallel to (k). 

Id. 

 

EX1028, Fig. 3.6.1. 

64. Using the information gathered from the carefully oriented MEMS 

accelerometer, Schmidt demonstrated how the phone can then “track its own 

position and orientation with respect to the user so that it c[ould] determine the best 

direction to form the beam.” EX1028, 3. Based on the information from the “MEMS 

accelerometer[s]” and the known arrangement of the accelerometers relative to the 

phone, Schmidt’s implementation determined and defined a zone of directions that 

corresponded to a “region of bad radiation” in the three-dimensional space where 

parts of the user’s body are determined to be. A depiction of this is shown below in 
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an example implementation where Schmidt showed different stages of a user picking 

a phone up off of a table and bringing it to their ear. EX1028, 67-68. 

 

EX1028, 71-72 (Figure 7.4.1); see also id. 67-68 (Figure 7.2.1). 

65. Combining sensor based spatial recognition from sensors internal to a 

mobile phone, Schmidt then employed a “process of varying the amplitude, phase, 

or geometry of an array in order to point the main beam in a certain direction.” 

EX1028, 57.  

66. All of these teachings were well-known and well-established 

knowledge of a POSITA prior to the effective filing date of the ’625 patent. 
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B. The ’625 Patent 

1. Disclosure  

67. U.S. Pat. No. 11,063,625 is generally directed to using “steerable 

antenna” functionality to adjust wireless device radiation “beam patterns” so that 

they are directed away from the “zone or span of directions” where users of those 

devices are located (or structures in the vicinity that are desirable to avoid), including 

in the 10 GHz band and above. EX1001, Abstract, 11:52-12:3. The steering 

adjustment decisions are informed, in part, by the “orientation of the wireless 

device” relative to the user or other structure as determined based on information 

obtained about the surrounding “three dimensional space” via various types of 

sensors. EX1001, 12:4-17, 13:54-14:3..  

2. Priority Date 

68. Based on my review, the ’625 patent appears to have issued on July 13, 

2021 from an application filed on August 14, 2013, namely U.S. Application No. 

13/966,853 (the “’853 Application”).  The  ’853 Application, in turn, appears to be 

a continuation-in-part of U.S. Patent Application No. 13/713,804 (which appears to 

have been filed on December 13, 2012 and later issued as U.S. Patent No. 8,593,358 

(the “’358 patent”)), and attempts to claim priority to both U.S. Patent Application 

No. 12/541,764 (which appears to have been filed on August 14, 2009 and later 
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issued as U.S. Pat. No. 8,350,763) and U.S. Provisional Application No. 61/088,829 

(which appears to have been filed on August 14, 2008). 

69. In my opinion, based on my review of the aforementioned applications,

the claims of the ’625 patent are directed toward subject matter that was not 

described in any parent applications, and instead was newly added in the application 

that issued as the ’625 patent.  In particular, I observe that the disclosures in 

column 10 line 34 through column 14 line 32 of the ’625 patent specification 

contain new descriptions and new disclosures were first added in the ’853 

Application and were not included in the specification of any parent application.  

In my opinion, this new material (also referred to as “new matter”) in the ’625 

patent specification provides the only possible written description support for 

claims 1-33.   70. For example, every claim of the ’625 patent recites sensors that detect

the orientation of a wireless device relative to a user or structure and at least one 

steerable antenna configured to adjust its beam radiation pattern to steer or direct 

beams in certain directions where a user or structure were not detected.  Based on 

my review, it is my opinion that none of these elements are disclosed in any parent 

application.  For example, the words “steer” and “steerable” do not even appear in 

parent U.S. Patent Application No. 13/713,804 (the application that led to the ’358 

patent, to which the ‘625 patent attempts to claim priority), nor does the specification 

of that parent application disclose steerable antennas, detecting a user or structure 
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relative to the orientation of a wireless device, or adjusting a beam radiation pattern 

to steer or direct a beam of radiation in certain directions.  See EX1011, passim.  

These limitations are disclosed only in the new matter first presented in the ’853 

Application and later published in the specification of the ’625 patent.  E.g., EX1001, 

10:34-62 (steerable antennas), 10:63-11:26, 12:4-17 (use of sensors to detect 

user/structure relative to device), 11:27-12:3 (use of detection to steer/adjust beam 

pattern).   

71. Consequently, in my opinion the priority date of all ’625 patent claims 

is no earlier than the filing date of the ’853 Application, August 14, 2013. 

Throughout my declaration I sometimes refer to the “effective filing date,” the 

“earliest effective filing date,” the “priority date” of the ‘625 patent, and the like. In 

other instances I may reference an opinion I render based on the perspective of a 

POSITA or the state of the art “at the time of” the ’625 patent, or other similar 

language. In all such cases  my intent is to refer to August 14, 2013 for the reasons 

explained above.  

3. Prosecution History 

72. I have reviewed the prosecution history of the ‘625 patent. See EX002, 

passim. During prosecution, the Examiner rejected the claims multiple times in light 

of the prior art.  In response, the Applicant amended the claims several times, 

including by adding limitations reciting at least one steerable antenna, see EX1002, 
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491-499, controlling the direction of radiated energy to avoid certain zones, see 

EX1002, 383-392, and using sensors to detect a user or structure in three 

dimensional space, see EX1002, 318-325.  After the Examiner issued a final 

rejection, the Applicant filed an appeal.  In response, the Examiner withdrew the 

earlier rejection.  Id., 266 (2/15/2018 Notice of Appeal), 183-203 (6/14/2018 Office 

Action).   

73. Subsequently, the Examiner rejected the pending claims based on U.S. 

Patent Application Publication No. 2009/02945648 (“Dorsey”, EX1010) alone or in 

combination with other references.  See id. 186-202.  The Applicant then amended 

the claims to require “adjusting one or more beam radiation patterns.”  See id., 163-

65 (9/14/2018 Amendment).  After the Examiner again rejected the claims based on 

Dorsey, see id., 131-48 (10/30/2018 Office Action), the Applicant again appealed to 

the Board, arguing that Dorsey does not disclose determining zones or spans in 

“three dimensional space,” and Dorsey does not disclose adjusting the beam of a 

single antenna.  Id., 102-11 (6/21/2019 Appeal Brief).   

74. The Board rejected Applicant’s first argument and expressly found that 

Dorsey discloses the determining zones or spans in three dimensional space 

limitation because Dorsey discloses “detect[ing] when an object such as a user’s ear 

is close to” a part of the wireless device.  Id., 41-42 (12/29/2020 Patent Board 

Decision).  However, the Board agreed that Dorsey does not disclose “adjusting the 
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beam radiation pattern of the one steerable antenna” because Dorsey instead 

“select[s] one of two or more separately located, steerable antennas” to radiate from.  

Id., 42-44. The claims were subsequently allowed.  Id., 8-9.  

4. The Challenged Claims  

75. Below is a table described the Challenged Claims, including claims 1-

33. 

Claim Limitation 

1[pre] A method for avoiding radiation of a user or structure by a 

wireless device having at least one steerable antenna, comprising 
the steps of: 

1[a] detecting in a three dimensional space, using one or more 

cameras, microphones, audio sensors, ultrasound sensors or 

transducers, range finders, capacitive sensors, gyroscopes, light 

detectors, or motion detectors, an orientation of said wireless 
device relative to either or both said user and said structure; 

1[b] determining zones or spans of directions in the three dimensional 

space corresponding with one or more directions of either or 

both said user and said structure relative to said at least one 
steerable antenna; and 

1[c][i] adjusting one or more beam radiation patterns of said at least one 

steerable antenna to radiate in one or more directions which are 
not in said zones or spans of directions in the three dimensional 
space,  

1[c][ii] wherein said at least one steerable antenna is configured to steer 

or direct its energy in particular directions while providing nulls 
or dead zones in other directions, and  

1[c][iii] wherein said adjusting step adjusts the one or more beam 

radiation patterns for direction of energy to one or more of said 
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Claim Limitation 

particular directions while avoiding said zones or spans of 
directions in the three dimensional space, and 

1[d] wherein said at least one steerable antenna operates on one or 

multiple bands and radiates at one or more frequencies in the 
range of 10 GHz to 500 GHz. 

 

2 The method of claim 1, wherein said detecting step comprises 

one or more of: capturing one or more images with at least one 

camera; detecting ambient light or blockage thereof with at least 

one light sensor; detecting motion of said wireless device with at 
least one gyroscope; detecting one or more of audio or ultrasonic 

signals relating to the orientation of the user or structure with 

one or more of a microphone, ultrasonic sensor, or ultrasonic 
transducer; and detecting relative position of the user or structure 
with at least one capacitive sensor. 

 

3 The method of claim 1 wherein a directional radiating pattern of 

said one or more beams is different from a receiving pattern used 
in said step of receiving said signals. 

 

4 The method of claim 1 further comprising a step of receiving 

signals arriving from one or more directions that are within said 
zones or spans of directions of said user or structure. 

 

5 The method of claim 1 wherein said at least one steerable 

antenna or said another antenna uses one or more of: 

beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 
beam switchable array, active combining, passive combining, 
and hybrid antenna structure. 
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6 The method of claim 1, wherein a directional radiating pattern of 

said one or more beams is different from a receiving pattern used 
in said step of receiving said signals. 

 

7 The method of claim 6 further comprising using time division 

duplexing for communication, using said one or more beams 

radiated by said at least one steerable antenna and signals 
received by at least one of said at least one steerable antenna. 

 

8 The method of claim 6 wherein said step of receiving signals 

with said at least one steerable antenna receives said signals 
arriving from one or more directions that are within said zones or 
spans of directions of said user or structure. 

 

9 The method of claim 1 wherein the at least one steerable antenna 

operates on multiple bands. 

 

10 The method of claim 1, and wherein said steps of detecting, 

determining, and adjusting are performed multiple times as said 
one or more parameters change over time. 

 

11[pre] A wireless device for avoiding radiation of a user or structure, 

comprising: 

11[a] one or more sensors selected from the group consisting 

of cameras, microphones, audio sensors, ultrasound 
sensors or transducers, range finders, capacitive 

sensors, gyroscopes, light detectors, or motion 
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detectors configured to detect in a three dimensional 

space an orientation of said wireless device relative to 
either or both said user and said structure; 

11[b] one or more processors communicatively coupled to 
said one or more sensors; 

11[c][i] at least one steerable antenna communicatively 

coupled to said one or more processors 

11[c][ii] wherein said at least one steerable antenna is 

configured to adjust a beam radiation pattern so as to 

steer or direct its energy in particular directions while 
providing nulls or dead zones in other directions, 

11[c][iii] wherein said at least one steerable antenna radiates at 

one or more frequencies in the range of 10 GHz to 500 
GHz; and 

11[d][i] a non-transitory computer readable medium 

comprising executable instructions that when executed 

by said one or more processors cause said one or more 
processors to perform the steps of: 

11[d][ii] receiving signals from said one or more sensors 

pertaining to said orientation in the three dimensional 
space; 

11[d][iii] using said signals, computing zones or spans of 

directions corresponding with one or more directions 

of either or both said user and said structure relative to 
said at least one steerable antenna in the three 
dimensional space; and 

11[d][iv] adjusting one or more beam radiation patterns of said 

at least one steerable antenna to radiate in one or more 
directions of said particular directions which are not in 

said zones or spans of directions in the three 
dimensional space, 
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11[e] wherein said at least one steerable antenna radiates said 

one or more beams based on signals from said one or 

more processors determined on execution of said 
executable instructions, and 

11[f] wherein said at least one steerable antenna operates on 

one or multiple bands; and 

11[g] a receiver for receiving over-the-air signals. 

 

12 The wireless device of claim 11, wherein said at least one 

steerable antenna comprises a plurality of steerable antennas. 

 

13 The wireless device of claim 11, wherein said one or more 

sensors includes one or more cameras, gyroscopes, light or 

motion detectors, capacitive sensors, microphones, and 
ultrasound sensors or transducers. 

 

14 The wireless device of claim 11, wherein said one or more 

parameters are selected from the group consisting of light, 
motion, orientation, video, capacitance, ultrasound, and sound. 

 

15 The wireless device of claim 11 wherein a directional radiating 

pattern of said one or more beams radiated from said at least one 

steerable antenna is different from a receiving pattern of said at 
least one steerable antenna. 

 

16 The wireless device of claim 11 wherein said receiver receives 

said over-the-air signals in one or more directions that are within 
said zones or spans of directions of said user or structure. 
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17 The wireless device of claim 11 wherein said at least one 

steerable antenna or said receiver uses one or more of: 

beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 
beam switchable array, active combining, passive combining, 
and hybrid antenna structure. 

 

18 The wireless device of claim 11, wherein a directional radiating 

pattern of said one or more beams radiated from said at least one 

steerable antenna is different from a receiving pattern used by 

said at least one steerable antenna or said receiver used to 
receive said over-the-air signals. 

 

19 The wireless device of claim 18 wherein said wireless device is 

configured for time division duplexing for communication, using 
said one or more beams radiated by said at least one steerable 

antenna and using over-the-air signals received by at least one of 
said at least one steerable antenna or said receiver. 

 

20 The wireless device of claim 18 wherein said receiver receives 

signals in one or more directions that are within said zones or 
spans of directions of said user or structure. 

 

21 The wireless device of claim 11 wherein the at least one 
steerable antenna operates on multiple bands. 

 

22 The wireless device of claim 11 wherein said executable 

instructions cause said steps of receiving, using, and adjusting to 
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be performed multiple times as said one or more parameters 
change over time. 

 

23[pre] A steerable antenna system for avoiding radiation of a user or 
structure by a wireless device, comprising: 

23[a] one or more sensors configured to detect in a three 

dimensional space using one or more cameras, 

microphones, audio sensors or transducers, ultrasound 

sensors, range finders, capacitive sensors, gyroscopes, 

light detectors, or motion detectors, an orientation of 
said wireless device relative to either or both said user 
and said structure; 

23[b] a computation module communicatively coupled to 

said one or more sensors configured to determine 
zones or spans of directions; 

23[c] at least one steerable antenna that radiates at one or 

more frequencies in the range of 10 GHz to 500 GHz 
communicatively coupled to said computation module, 

said at least one steerable antenna being configured for 

adjustably radiating one or more beams in one or more 
directions which are not in said zones or spans of 
directions in the three dimensional space, 

23[d] wherein said zones or spans of directions correspond 

with one or more directions of said user or structure 
relative to said at least one steerable antenna in the 
three dimensional space, 

23[e] wherein said at least one steerable antenna is 

configured to adjustably steer or direct its energy in 
particular directions while providing nulls or dead 

zones in other directions in the three dimensional 
space, 
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23[f] wherein said at least one steerable antenna operates on 

one or multiple bands; and 

23[g] a receiver for receiving signals. 

 

24 The steerable antenna system of claim 23, wherein said at least 

one steerable antenna comprises a plurality of steerable antennas. 

 

25 The steerable antenna device of claim 23, wherein said one or 

more sensors includes one or more cameras, gyroscopes, light or 
motion detectors, capacitive sensors, microphones, and 
ultrasound transducers. 

 

26 The steerable antenna device of claim 23, wherein said one or 

more parameters are selected from the group consisting of light, 
motion, orientation, video, capacitance, ultrasound, and sound. 

 

27 The steerable antenna system of claim 23 wherein a directional 

radiating pattern of said one or more beams radiated from said at 

least one steerable antenna is different from a receiving pattern 
of said at least one steerable antenna. 

 

28 The steerable antenna system of claim 23 wherein said receiver 

using said at least one steerable antenna or said receiver receives 
signals in one or more directions that are within said zones or 
spans of directions of said user or structure. 
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29 The steerable antenna system of claim 23 wherein said at least 

one steerable antenna or said receiver uses one or more of: 

beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 

beam switchable array, active combining, passive combining, 
and hybrid antenna structure. 

 

30 The steerable antenna system of claim 23, wherein a directional 

radiating pattern of said one or more beams radiated from said at 
least one steerable antenna is different from a receiving pattern 
used by said at least one steerable antenna or said receiver. 

 

31 The steerable antenna system of claim 30 wherein the steerable 

antenna system is configured for time division duplexing for 

communication, using said one or more beams radiated by said 

at least one steerable antenna and signals received by at least one 
of said at least one steerable antenna or said receiver. 

 

32 The steerable antenna system of claim 30 wherein said receiver 

receives signals in one or more directions that are within said 
zones or spans of directions of said user or structure. 

 

33 The steerable antenna system of claim 23 wherein the at least 

one steerable antenna operates on multiple bands. 

 

C. LEVEL OF ORDINARY SKILL IN THE ART 

76. In my opinion, a person of ordinary skill in the art at the time of the 

’625 Patent (“POSITA”) would have had at least a Bachelor’s degree in electrical 
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engineering, computer engineering, physics, or a related field, and at least two years 

of experience working with design and integration of RF circuits and antennas for 

wireless communication devices.  More education can substitute for practical 

experience and vice versa.   I  exceed this skill level currently, and I exceeded this 

level of skill at least as of the effective filing date of the ’625 Patent (August 14, 

2013), and thus have the qualifications and experience necessary to assess the ’625 

patent from the perspective of a POSITA.   

D. CLAIM CONSTRUCTION 

77. I have applied the plain and ordinary meaning understood by a POSITA 

at the time of the alleged invention, in the context of the ’625 patent and its 

prosecution history.   I do not believe that any claim limitation requires construction 

for purposes of my analysis below.  

VI. GROUND 1: SCHLUB DISCLOSES OR RENDERS OBVIOUS 

CLAIMS 1-2, 5, 9-14, 17, 21-26, 29, AND 33 

A. Schlub (EX1005)  

78. The cover page of U.S. Pat. Pub. 2011/0250928 (“Schlub”) indicates it 

was filed on April 13, 2010 and published October 13, 2011.  I am informed that 

Schlub is prior art to the ’625 patent. 

79. In general, Schlub relates to “wireless communications circuitry” in 

“handheld electronic devices” that “may be adjusted based on the proximity of the 

electronic device[] to external objects.” EX1005, [0001]-[0002].  Schlub uses 
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“antenna impedance measurements” and other sensor data (e.g., from “motion 

sensors, capacitance sensors, ambient light sensors, … cameras,” and the like) to 

“determine whether a user’s body or other external object is within a given distance 

of an antenna” and “how a device is being oriented.”  Id., [0006]-[0007], [0022].  In 

response to detecting a user’s orientation relative to the wireless phone and its 

internal antenna, “processing circuity” in the electronic device may make 

“adjustments” to “the direction in which the antenna array is operating . . . ” using 

beam steering techniques. Id., [0009]. Schlub’s antennas may also be “selectively 

disabled and may have their powers adjusted individually.”  Id.  Figure 2 of Shlub 

depicts the architecture of the proposed wireless device, and Figure 9 of Shlub 

depicts the high-level process it is designed to achieve. 
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Id., Figs. 2, 9. 

80. Schlub’s Figure 8 depicts a single antenna array 40 with multiple 

elements on the same control circuit (antenna elements identified by numeral 40), 

and depicts how individual radiating elements of the antenna 40 can be steered to 

form a beam along a path 140 to avoid an object (such as a person) at point B, or 

along path 142 to avoid an object (such as a person) at point A.  Id., [0080]. 
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Id., Fig. 8. 

B. Claim 1 

1. 1[pre]: A method for avoiding radiation of a user or structure 

by a wireless device having at least one steerable antenna, 

comprising the steps of: 

81. I understand that the preamble to a patent claim is generally not 

limiting. However, to the extent the preamble is limiting, in my opinion Schlub 

discloses it.  More specifically, Schlub discloses a method for a “portable electronic 

device [that] has wireless communications circuitry,” whereby “signals that are 
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emitted by the antenna array can be steered to avoid or minimize emissions into 

external objects (e.g., to comply with regulatory limits by avoiding radio-frequency 

emissions into human tissue).” EX1005, Abstract, [0032].  Like the ’625 patent, the 

device and method of Schlub uses “one or more antennas” in a portable electronic 

device.  Id., [0005], EX1001, 3:66-4:5 (“one or more antennas . . . in a portable 

wireless device”).  An exemplary method from Schlub’s disclosure is summarized 

at a high level in Figure 9, reproduced and annotated below, with different colors 

corresponding to different steps. 

 

82. As part of its solution, Schlub discloses a method “to determine whether 

a user’s body or other external object is within a given distance of an antenna by 
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making antenna impedance measurements” and by using other “sensors such as … 

motion sensors, capacitance sensors, ambient light sensors,  … acoustic sensors, 

cameras …” to “help accurately determine whether the external object is in the 

vicinity of the antenna.” EX1005, [0006]. Once it is “determine[d] [that] a user’s 

body or other external object is within a given distance of an antenna . . .”—based 

on this spatial information—Schlub’s method can adjust the radiation beams of a 

steerable antenna, such as “a phased antenna array,” to modify “the direction in 

which the antenna array is operating” and avoid radiation toward the user. EX1005, 

[0006], [0009].  

83. As I detail further below, Schlub discloses that its method can adjust 

the beam radiation direction when certain criteria are met, one of which is “how a 

device is being oriented” and one of which is “whether an external object appears to 

be in the vicinity of the device as measured by a light sensor, heat sensor, infrared 

light or heat sensor, acoustic sensor, or capacitive sensor, etc.” EX1005, [0022]. 

84. Accordingly, in my opinion Schlub discloses 1[pre] and a POSITA 

would have understood Schlub to disclose 1[pre]. 

2. 1[a]: detecting in a three dimensional space, using one or 

more cameras, microphones, audio sensors, ultrasound 

sensors or transducers, range finders, capacitive sensors, 

gyroscopes, light detectors, or motion detectors, an 
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orientation of said wireless device relative to either or both 

said user and said structure; 

85. In my opinion, Schlub discloses Limitation 1[a].  I have broken this 

limitation in to sub-parts below, and discuss each in turn with reference to Schlub’s 

disclosure.  

86. In my opinion, Schlub discloses “detecting … an orientation of said 

wireless device relative to either or both said user or said structure” requirement 

of Limitation 1[a]. In particular, Schlub discloses that its system can use sensory 

detection “to determine whether a user’s body or other external object is within a 

given distance of an antenna” and to “determine how device 10 is oriented and 

whether device 10 is exhibiting movement characteristic of human use.” EX1005, 

[0006], [0042]. Schlub further explains that sensor data is used “to determine the 

location of external objects relative to the device.”  Id., [0033].  These external 

objects may be a user or a structure. Id., [0060] (“sensors in device 10 indicate that 

a user's body or other external object is in the vicinity of device 10”). Thus, in my 

opinion, Schlub discloses this requirement of Limitation 1[a]. 

87. As to orientation in particular, Schlub further explains how sensor data, 

including data from its motion sensors, can be used to determine orientation relative 

to the user, including whether a surface of the wireless device is “in a plane parallel 

to the plane of the earth’s surface (as when device 10 is resting flat on a table and is 

not adjacent to a user's body) or at a non-zero angle relative to the plane of the earth's 
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surface.” Id., [0042]. A POSITA would have understood that a determination of 

orientation of a wireless device relative to the user’s body, based on the plane of the 

earth’s surface and the plane of the display of the wireless device, is the detection of 

an orientation of the wireless device relative to the user. In my opinion, Schlub 

confirms this by way of example, noting that its sensors can detect “if a user grips 

device 10 so that the user’s hand or other body part is flush with an antenna feed 

portion of antenna 40.” Id. [0064]. A POSITA would have understood that the 

reference to a user’s body part being “flush” with the antenna feed portion of antenna 

40 (which is fixed at a particular location within the wireless device), is a clear 

detection of an orientation of the wireless device relative to the user. Thus, in my 

opinion, Schlub discloses this requirement of Limitation 1[a]. 

88. In my opinion, Schlub discloses the “in three dimensional space” 

requirement of Limitation 1[a]. In particular, because Schlub discloses a detection 

of the plane of the phone where it is offset by some distance in an another direction 

outside the plane (e.g., confirming a third dimension) and in certain cases by some 

“non-zero angle,” a POSITA would have understood Schlub discloses that the 

detection of the wireless device’s orientation relative to the user is in three-

dimensional space. Id., [0042].  Moreover, Schlub discloses that its “[c]ameras 49 

may gather information that is used in determining whether or not a user's body or 

other external objects are in the vicinity of device 10.” EX1005, [0048]. The 
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information gathered by the cameras may include “images containing a user's face 

or other identifiable body part,” and “image data such as video data indicating 

motion towards the antennas of device 10 or other portion of device” or “images and 

other images in which a camera sensor (i.e., a camera window and camera module 

lens) in device 10 has been obscured and therefore blocked by a human body part or 

other external object, etc.” Id.  In my opinion, a POSITA would have understood 

these cameras to be taking images in 3D space, further confirming the detection of 

the wireless device’s orientation relative to the user is in three-dimensional space. 

Thus, in my opinion, Schlub discloses this requirement of Limitation 1[a]. 

89. In my opinion, Schlub discloses the “using one or more cameras, 

microphones, audio sensors, ultrasound sensors or transducers, range finders, 

capacitive sensors, gyroscopes, light detectors, or motion detectors” requirement of 

Limitation 1[a]. In particular, Schlub discloses several of the recited sensor types 

that can be used together to detect the recited orientation in three dimensional space. 

For instance, Schlub teaches that this detection can be done both by (i) “making 

antenna impedance measurements,” and (ii) use of other “sensors such as ... motion 

sensors, capacitance sensors, ambient light sensors,  ... acoustic sensors, cameras ...,” 

which together can inform orientation detection. EX1005, [0006]-[0007]; see also 

Fig. 2 (reproduced below, showing exemplary sensors). For instance, Schlub teaches 

that its sensors can “help accurately determine whether the external object is in the 
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vicinity of the antenna.” Id., [0006]. In a further example, capacitance sensors are 

used “to generate proximity data (i.e., data on the proximity of external objects to 

device 10).”  EX1005, [0043].  In my opinion, a POSITA would have understood 

from Schlub’s disclosure that this proximity data was used in connection with the 

data from other sensors to “determine the location of external objects relative to the 

device” (i.e., in three-dimensional space).  Exemplary sensors that can be used in 

this process are shown in Schlub’s architectural diagram shown in Fig 2.   

 

Id., Fig. 2.  
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90. Accordingly, in my opinion Schlub discloses Limitation 1[a] and a 

POSITA would have understood Schlub to disclose Limitation 1[a]. 

3. 1[b]: determining zones or spans of directions in the three 

dimensional space corresponding with one or more 

directions of either or both said user and said structure 

relative to said at least one steerable antenna; and 

91. In my opinion, Schlub discloses Limitation 1[b].  Schlub discloses that 

after “determin[ing] whether external objects are in the vicinity of each antenna,” its 

solution “can determine a suitable course of action.” EX1005, [0087]. Schlub 

explains that a “suitable course of action” may be, for example, to adjust “the 

direction of the signal beam associated with the antenna” so that it is “steered in 

response to the proximity information” – e.g., “if an external object is detected in 

one location, the array can be adjusted so that antenna signals are oriented in a 

different direction.” Id., [0088].   

92. A POSITA would have understood that, as any real world “external 

object” (such as a user or other structure) exists in three-dimensions, the boundaries 

of the object (e.g., from the left side of the person to the right side of the person) will 

constitute a zone or a span of directions that the “array can be adjusted” to avoid. Id. 

Therefore, in my opinion, the “location” of the external object corresponds to 

claimed zones or spans of directions in the three dimensional space that are 

associated the user or a structure. Id. A POSITA would have also understood that 

the “different direction” referenced in Schlub, in which the antenna signals are 
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directed, would be any direction that does not fall within the span of directions where 

the user is located, for example. Id.  As reproduced and annotated below, the zones 

or spans of directions that the user or other external object are in is shaded in blue in 

Figure 8, while the beam radiation pattern can be adjusted accordingly to radiate in 

the “different direction” that for example, correspond to the green area: 
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Id., Fig. 8. 

93. In my opinion, Schlub notably includes far more disclosure of 

limitation 1[b] than what the Board determined satisfied 1[b] in the Dorsey reference 

during prosecution. See, e.g.,  EX1002, 41-42 (the Board confirming that Dorsey’s 

disclosure of “detect[ing] when an object such as a user’s ear is close to” a part of 

the wireless device satisfies 1[b]). I agree with the Board’s determination in 
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connection with Dorsey’s more limited disclosure, and hold the further opinion that 

Schlub discloses as much and more than Dorsey in connection with Limitation 1[b]. 

94. Accordingly, in my opinion Schlub discloses Limitation 1[b] and a 

POSITA would have understood Schlub to disclose Limitation 1[b]. 

4. 1[c][i]: adjusting one or more beam radiation patterns of said 

at least one steerable antenna to radiate in one or more 

directions which are not in said zones or spans of directions 

in the three dimensional space,  

95. In my opinion, Schlub discloses Limitation 1[c][i]. I have broken this 

limitation in to sub-parts below, and discuss each in turn with reference to Schlub’s 

disclosure.  

96. In my opinion, Schlub discloses the “adjusting one or more beam 

radiation patterns of said at least one steerable antenna” requirement of Limitation 

1[c][i]. In particular, Schlub teaches that its steerable antenna (see Limitation 

1[pre]) comprises “multiple antenna elements,” and that “control circuitry” may be 

“used to control the signals that are routed to and from the antenna elements (e.g., 

by controlling signal phases).” EX1005, [0032]. For example, Schlub discloses “a 

phased antenna array” that can be adjusted so that “the direction in which the antenna 

array is operating” will generate signal patterns that avoid radiation toward the user. 

EX1005, [0005]-[0006], [0009]; see also Limitation 1[b]. Schlub’s antenna is 

specifically designed so that “the direction of the signal beam associated with the 
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antenna” is “steered in response to the proximity information.”   EX1005, [0088]. 

Thus, in my opinion, Schlub discloses this requirement of Limitation 1[c][i]. 

97. In my opinion, Schlub discloses “to radiate in one or more directions 

which are not in said zones or spans of directions in the three dimensional space” 

requirement of Limitation 1[c][i]. In particular, Schlub expressly discloses that “[i]f 

. . . an external object such as a user's body is detected in the proximity of device 10, 

control circuitry 136 may be used to steer the direction in which the antenna array 

operates so as to bypass the external object.” Id., [0081]. As Schlub disclosed, “if an 

external object is detected in one location, the array can be adjusted so that antenna 

signals are oriented in a different direction.” Id., [0088]. Accordingly, Schlub 

discloses that its steerable antenna can be adjusted “to radiate in one or more 

directions which are not in said zones or spans of directions in the three 

dimensional space.” This teaching from Schlub relates to the last step in the process 

shown in Schlub’s Fig. 9, shown below: 
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Id. Fig. 9. 

 

98. For example, if the user’s head or other object to avoid is identified as 

being at in one location but not another (such as being in location B but not in 

location A, with reference to Fig. 8)  then “control circuitry 136 is adjusted to 

produce a first set of phases on the transmitted signals, 

transmitted signals 144 from antennas 40 will form a radio-frequency beam such 

as beam 144 that is oriented in the direction of point A.” EX1005, [0080]. That is, 



Declaration of Dr. Mark Mahon 
EX1003  

 66 

 

the beam radiation pattern is adjusted to radiate in directions that correspond to the 

green area shaded area in Figure 8, below, while the zones or span of directions that 

the user or other external object are in is shaded in blue. 

 
99. On the other hand, still with reference to Fig. 8, if the user’s head or 

other object to avoid is identified as being at location A but not in location B, then 

“control circuitry 136 adjusts phase controllers 138 to produce a second set of 

phases with controllers 138, transmitted signals 146 will form a radio-frequency 

beam such as beam 142 that is oriented in the direction of point B.” EX1005, [0080]. 

That is, the beam radiation pattern is adjusted to radiate in directions that correspond 
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to the green area shaded area in Figure 8, below, while the zones or span of directions 

that the user or other external object are in is shaded in blue. 

 
100. Accordingly, in my opinion Schlub discloses Limitation 1[c][i] and a 

POSITA would have understood Schlub to disclose Limitation 1[c][i].  

5. 1[c][ii]: wherein said at least one steerable antenna is 

configured to steer or direct its energy in particular 

directions while providing nulls or dead zones in other 

directions, and  

101. In my opinion, Schlub discloses Limitation 1[c][ii].  In particular, 

Schlub teaches that its “phased antenna array” (which is a steerable antenna as 

claimed) is configured with “multiple antenna elements,” and that “control circuitry” 

may be “used to control the signals that are routed to and from the antenna elements 
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(e.g., by controlling signal phases).” EX1005, [0032]. Furthermore, Schlub teaches 

that “[t]he control circuitry can alter the direction in which the antenna operates.” 

Id. “If, for example, it is desired to point the antenna in a first direction, the control 

circuitry can use a first group of antenna element phase settings.” Id. “If it is desired 

to point the antenna in a second direction that is different than the first direction, the 

control circuitry can use a distinct second group of phase settings.” Id. Schlub 

discloses that “if an external object is detected in one location, the array can be 

adjusted so that antenna signals are oriented in a different direction.” Id., [0088]. 

That is, Schlub’s phased antenna array is configured to steer or direct its energy in 

particular directions while providing nulls or dead zones in other directions. 

Accordingly, in my opinion Schlub discloses Limitation 1[c][ii]. 

102. In my opinion a POSITA would have understood that a “null” does not 

mean an area of zero radiation. This is because antennas necessarily transmit some 

amount of radiation in all directions, and it is not possible to create a real-world 

antenna capable of emitting zero radiation in a given direction during transmission.  

Rather, in my opinion, the POSITA would have understood that a “null” has a well-

defined plain meaning in the RF art of “a sharp minimum in a radiation pattern.”  

EX1012 (IEEE Standard 145-2013 - IEEE Standard for Definitions of Terms for 

Antennas) (defining “directional-null” as “[a] sharp minimum in a radiation 

pattern…for…the suppression of unwanted radiation in a specified direction”).  
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Thus, nulls are minima in the radiation pattern.  By minimizing radiation in some 

directions while steering/directing it in other directions, Prasad in my opinion 

discloses a steerable antenna that “steer[s] or direct[s] its energy in particular 

directions while providing nulls or dead zones in other directions” as claimed. 

103. Accordingly, in my opinion Schlub discloses Limitation 1[c][ii] and a 

POSITA would have understood Schlub to disclose Limitation 1[c][ii]. 

6. 1[c][iii]: wherein said adjusting step adjusts the one or more 

beam radiation patterns for direction of energy to one or 

more of said particular directions while avoiding said zones 

or spans of directions in the three dimensional space, and 

104. In my opinion, Schlub discloses Limitation 1[c][iii].  My discussion 

above in connection with Limitations 1[c][i]-[ii] (incorporated herein by reference) 

demonstrates that this limitation is disclosed in Schlub.  In summary, as noted above 

in connection with Limitations 1[c][i]-[ii], Schlub discloses that “the direction of the 

signal beam associated with the antenna” (i.e., the beam radiation pattern) is 

“steered in response to the proximity information.” EX1005, [0088]. More 

specifically, “if an external object is detected in one location, the array can be 

adjusted so that antenna signals are oriented in a different direction.” Id., [0088]; 

see also id., [0005]-[0006], [0009], [0032], [0080], Figs. 8-9.  

105. Accordingly, in my opinion Schlub discloses Limitation 1[c][iii] and a 

POSITA would have understood Schlub to disclose Limitation 1[c][iii]. 
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7. 1[d]: wherein said at least one steerable antenna operates on 

one or multiple bands and radiates at one or more 

frequencies in the range of 10 GHz to 500 GHz. 

106. In my opinion, Schlub discloses Limitation 1[d].  I have broken this 

limitation in to sub-parts below, and discuss each in turn with reference to Schlub’s 

disclosure. First, in my opinion Schlub discloses “wherein said at least one steerable 

antenna operates on one or multiple bands” requirement of Limitation 1[d]. In 

particular, Schlub teaches that “[s]ingle-band and multiband antennas may be 

used,” such as “a multiband antenna … to handle cellular telephone communications 

in multiple cellular telephone bands” or a “phased antenna array” (i.e., a “steerable 

antenna” operating as a “multiband antenna.”  EX1005, [0029]. Thus, in my 

opinion, Schlub discloses this requirement of Limitation 1[d]. 

107. Next, in my opinion Schlub discloses the “radiates at one or more 

frequencies in the range of 10 GHz to 500 GHz” requirement of Limitation 1[d]. In 

particular, Schlub discloses that the “phased antenna array” can operate “at 60 GHz” 

and can support “other frequency bands of interest.” EX1005, [0034], [0080]. 

Because 60 GHz is squarely within the range of 10 GHz to 500 GHz as required by 

this claim element, in my opinion Schlub discloses this requirement of Limitation 

1[d]. 

108. Schlub further explains that the “array of antennas in FIG. 8 may be 

used to handle a communications band such as a communications band at 60 GHz 
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(as an example)” and that “other frequency bands of interest may also be supported” 

by that very same array of antennas, satisfying both requirements. EX1005, [0080].  

109. Accordingly, in my opinion Schlub discloses Limitation 1[d] and a 

POSITA would have understood Schlub to disclose and render obvious Limitation 

1[d].  As such, in my opinion Schlub discloses and renders obvious the entirety of 

claim 1, and a POSITA would have understood Schlub to disclose and render 

obvious the entirety of claim 1.  

C. Claim 2: The method of claim 1, wherein said detecting step 

comprises one or more of: capturing one or more images with at 

least one camera; detecting ambient light or blockage thereof with 

at least one light sensor; detecting motion of said wireless device 

with at least one gyroscope; detecting one or more of audio or 

ultrasonic signals relating to the orientation of the user or structure 

with one or more of a microphone, ultrasonic sensor, or ultrasonic 

transducer; and detecting relative position of the user or structure 

with at least one capacitive sensor.  

110. In my opinion, Schlub discloses the additional limitation of claim 2. In 

particular, Schlub discloses at least four of the five alternative sensing methods 

recited in claim 2.  For example, Schlub explains that its wireless device may 

“include … capacitance sensors, ambient light sensors, … acoustic sensors, cameras, 

…”. Tying the use of these sensors back to 1[a], Schlub teaches that the “[d]ata from 

each of these sensors may be used … to help accurately determine whether the 

external object is in the vicinity of the antenna.”  EX1005, [0007]. Specifically, 

Schlub explains that its processing circuitry can use this data to “determine when it 
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is necessary to adjust the wireless circuitry ... whenever appropriate criteria have 

been satisfied ... [such as] criteria specifying how close a user's body may be located 

to a particular antenna ..., which antennas in an array are close to a user’s body, how 

a device is being oriented, [etc.].”  Id. 

111. Accordingly, in my opinion Schlub also discloses the additional 

limitation of claim 2 and a POSITA would have understood Schlub to disclose the 

additional limitation of claim 2. As such, in my opinion Schlub discloses and renders 

obvious the entirety of claim 2, and a POSITA would have understood Schlub to 

disclose and render obvious the entirety of claim 2.  

D. Claim 5: The method of claim 1 wherein said at least one steerable 

antenna or said another antenna uses one or more of: 

beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 

beam switchable array, active combining, passive combining, and 

hybrid antenna structure. 

112. In my opinion, Schlub discloses the additional limitation of claim 5.  

Specifically, in connection with its antenna disclosures and including its steerable 

antenna, Schlub discloses that (i) “beam steering arrangements [can] be 

implemented by controlling the relative phases of the signals for the antennas” (i.e., 

“beamsteering” and “phasing”), (ii) “control circuitry may [be used to] chang[e] the 

settings in a beam forming phase antenna array so that emitted signals are directed 

towards a new location” (i.e., “beamforming”),  (iii) “[a]dditional resonating 

element structures may likewise be selectively connected and disconnected from the 
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antenna resonating element in antenna 40 if desired” (“antenna element selection”), 

(iv) “switching antennas” may be used, particularly “in an antenna diversity scheme” 

(“beam switchable array”). EX1005, [0033], [0072], [0079].  

113. Accordingly, in my opinion Schlub discloses the additional limitation 

of claim 5 and a POSITA would have understood Schlub to disclose the additional 

limitation of claim 5.  As such, in my opinion Schlub discloses and renders obvious 

the entirety of claim 5, and a POSITA would have understood Schlub to disclose and 

render obvious the entirety of claim 5.  

E. Claim 9: The method of claim 1 wherein the at least one steerable 

antenna operates on multiple bands. 

114. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious Claim 9. See 

Ground 1, Limitation 1[d].  As such, in my opinion Schlub discloses and renders 

obvious the entirety of claim 9, and a POSITA would have understood Schlub to 

disclose and render obvious the entirety of claim 9.  

F. Claim 10: The method of claim 1, and wherein said steps of 

detecting, determining, and adjusting are performed multiple 

times as said one or more parameters change over time. 

115. In my opinion, Schlub discloses the additional limitation of claim 10.  

Specifically, in connection with Schlub’s detecting, determining, and adjusting 

processes (see my discussion of Limitations 1[a]-1[c][iii], above, which I 
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incorporate herein by reference), which it illustrates at a high level in Fig. 9 (shown 

below), Schlub discloses that “these operations may be repeated (e.g., continuously) 

during operation . . . ”.  EX1005, [0091]. 

 

EX1005, Fig. 9.  In fact, Schlub also explains that this process can be achieved in 

real time. See, e.g., EX1005, [0056] (“ . . . transmitted antenna signal power may be 

adjusted in real time in response to the detection of the presence of a user's body or 

other external object in the presence of device 10 and antennas 40”); see also id., 

[0060]. In my opinion, the disclosed ability to conduct the process continuously with  
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real time adjustments teaches that each of the aforementioned “detecting, 

determining, and adjusting steps” occur repeatedly with high frequency. 

116. Accordingly, in my opinion Schlub discloses the additional limitation 

of claim 10 and a POSITA would have understood Schlub to disclose the additional 

limitation of claim 10. As such, in my opinion Schlub discloses and renders obvious 

the entirety of claim 10, and a POSITA would have understood Schlub to disclose 

and render obvious the entirety of claim 10.  

G. Claim 11 

1. 11[pre]: A wireless device for avoiding radiation of a user or 

structure, comprising: 

117. For at least the same reasons I explain and reference above in 

connection with 1[pre] of Ground 1, which I incorporate herein by reference, it is 

my opinion that Schlub discloses and renders obvious 11[pre]. See Ground 1, 1[pre]. 

The “portable electronic device [that] has wireless communications circuitry” of 

Schlub corresponds to the claimed “wireless device for avoiding radiation of a user 

or structure.” See EX1005, Abstract, [0032].   

2. 11[a]: one or more sensors selected from the group consisting 

of cameras, microphones, audio sensors, ultrasound sensors 

or transducers, range finders, capacitive sensors, gyroscopes, 

light detectors, or motion detectors configured to detect in a 

three dimensional space an orientation of said wireless device 

relative to either or both said user and said structure; 

118. For at least the same reasons I explain and reference above in 

connection with Limitation 1[a] of Ground 1, which I incorporate herein by 
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reference, it is my opinion that Schlub discloses and renders obvious Limitation 

11[a]. See Ground 1, Limitation 1[a]. 

3. 11[b]: one or more processors communicatively coupled to 

said one or more sensors; 

119. In my opinion, Schlub discloses limitation 11[b].  In particular, Schlub 

discloses “[s]torage and processing circuitry” (i.e., a processor) that is in 

communication with (i.e., communicatively coupled to) “an antenna-based 

proximity sensor and … other sensors and sources of data within the electronic 

device to determine when external objects are within a given distance of the antennas 

in the device.” EX1005, [0009].   Specifically, this circuitry may include “one or 

more microprocessors, microcontrollers, digital signal processors, application 

specific integrated circuits, etc.” configured to “control the operation of device 10.” 

EX1005, [0036].  Schlub illustrates an example wireless device with a “storage and 

processing circuitry 28” coupled with the sensors 41-48 referenced in Limitation 

11[a], including as shown in Figure 2, reproduced and annotated below (processors 

shaded in pink; sensors shaded in yellow). 
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Id., Figs. 2, 4 (annotated). 
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120. Accordingly, in my opinion Schlub discloses Limitation 11[b] and a 

POSITA would have understood Schlub to disclose Limitation 11[b]. 

4. 11[c][i]: at least one steerable antenna communicatively 

coupled to said one or more processors 

121. In my opinion, Schlub discloses Limitation 11[c][i].  In addition to the 

diagram in Fig. 2, shown above in connection with Limitation 11[b], in Figure 4 

(reproduced and annotated below) Schlub also illustrates a steerable antenna 40 

coupled with “phase and magnitude detector circuitry 64” and “signal processor 66,” 

both of which Schlub confirms can be “implemented using dedicated hardware, one 

or more general purpose processors, digital signal processing circuitry, or other 

suitable control circuitry (e.g., storage and processing circuitry 28 of FIG. 1).” 

EX1005, [0059], Fig. 4.  Schlub discloses that the “storage and processing circuitry 

28 of Figure 2 can include “phase and magnitude detector circuitry 64” and “signal 

processor 66,” both of which are coupled to “antenna 40.”  
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Id., Figs. 2, 4.    

122. Accordingly, in my opinion Schlub discloses 11[c][i] and a POSITA 

would have understood Schlub to disclose 11[c][i]. 

5. 11[c][ii]: wherein said at least one steerable antenna is 

configured to adjust a beam radiation pattern so as to steer 
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or direct its energy in particular directions while providing 

nulls or dead zones in other directions, 

123. For at least the same reasons I explain and reference above in 

connection with Limitations 1[c][i]-[iii] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious Limitation 

11[c][ii]. See Ground 1, Limitations 1[c][i]-[iii]. 

6. 11[c][iii]: wherein said at least one steerable antenna radiates 

at one or more frequencies in the range of 10 GHz to 500 

GHz; and  

124. For at least the same reasons I explain and reference above in 

connection with Limitations 1[d] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious Limitation 

11[c][iii]. See Ground 1, Limitations 1[d] 

7. 11[d][i]: a non-transitory computer readable medium 

comprising executable instructions that when executed by 

said one or more processors cause said one or more 

processors to perform the steps of: 

125. In my opinion, Schlub discloses Limitation 11[d][i].  In particular, 

Schlub discloses “storage and processing circuitry 28” configured to “control the 

operation of device 10,” including the operations as I detail further below in 

connection with Limitations 11[d][ii]-[iv]. EX1005, [0036]. Specifically, Schlub 

discloses that this “Storage and processing circuitry 28 may include storage such as 

hard disk drive storage, nonvolatile memory (e.g., flash memory or other 

electrically-programmable-read-only memory configured to form a solid state 
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drive), volatile memory (e.g., static or dynamic random-access-memory), etc.” Id., 

[0036]. Schlub discloses that its “storage and processing circuitry 28” may be used 

to “run software on device 10” to perform the various operations disclosed. Id., 

[0037], [0091].  Schlub’s nonvolatile memory used to run software to operate the 

device corresponds to the claimed a non-transitory computer readable medium.  

126. Accordingly, in my opinion Schlub discloses 11[d][i] and a POSITA 

would have understood Schlub to disclose 11[d][i]. 

8. 11[d][ii]: receiving signals from said one or more sensors 

pertaining to said orientation in the three dimensional space; 

127. Schlub discloses that its “storage and processing circuitry 28” 

“process[es] the signals from … the sensors of FIG. 2” in order to “determine 

whether antenna adjustments and other adjustments to the operation of the wireless 

circuitry of device 10 should be made.” Id., [0086]; see also id., [0036], [0048]. 

Processing such signals confirms they are received as claimed. Moreover, for at least 

the same reasons I explain and reference above in connection with Limitations 1[a] 

and 11[a]-[b] of Ground 1, which I incorporate herein by reference, it is my opinion 

that Schlub discloses and renders obvious Limitation 11[d][ii]. See Ground 1, 

Limitations 1[a] and 11[a]-[b]. Therefore, in my opinion, the aforementioned sensors 

determine the orientation of the device in three dimensional space, and that 

Schlub’s storage and processing circuitry 28 receives signals from such sensors 

pertaining to the claimed orientation in the three dimensional space.   
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9. 11[d][iii]: using said signals, computing zones or spans of 

directions corresponding with one or more directions of 

either or both said user and said structure relative to said at 

least one steerable antenna in the three dimensional space; 

and 

128. In my opinion, Schlub discloses that its “storage and processing 

circuitry 28” “process[es] the signals from … the sensors” to “determine whether 

antenna adjustments and other adjustments to the operation of the wireless circuitry 

of device 10 should be made.” EX1005, [0086]; see also [0036], [0048]. In my 

opinion, Schlub further discloses that this “determination” involves computing 

zones or spans of directions corresponding with the user or a structure.  Moreover, 

for at least the same reasons I explain and reference above in connection with 

Limitation 1[b] of Ground 1, which I incorporate herein by reference, it is my 

opinion that Schlub discloses and renders obvious Limitation 11[d][iii]. See Ground 

1, Limitation 1[b]. 

10. 11[d][iv]: adjusting one or more beam radiation patterns of 

said at least one steerable antenna to radiate in one or more 

directions of said particular directions which are not in said 

zones or spans of directions in the three dimensional space, 

129. As noted above, Schlub discloses that its “storage and processing 

circuitry 28” “determine[s] whether antenna adjustments … should be made.”  

EX1005, [0086]; see also id., [0036], [0048]. Based at least on this disclosure, it is 

my opinion that Schlub discloses Limitation 11[d][iv]. Moreover, for at least the 

same reasons I explain and reference above in connection with Limitation 1[c][i] of 
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Ground 1, which I incorporate herein by reference, it is my opinion that Schlub 

discloses and renders obvious Limitation 11[d][iv]. See Ground 1, Limitation 1[c][i]. 

11. 11[e]: wherein said at least one steerable antenna radiates 

said one or more beams based on signals from said one or 

more processors determined on execution of said executable 

instructions, and 

130. In my opinion, Schlub discloses that its “storage and processing 

circuitry” “adjust[s] a phased antenna array (e.g., to steer an antenna away from the 

user’s body.”  EX1005, [0023].  Specifically, the “storage and processing circuitry” 

may include “control circuitry” to “adjust … transmitted radio-frequency antenna 

signals” to “form a radio-frequency beam … that is oriented in” a particular 

“direction.”  Id., [0077], [0080]; see also 1[c][ii], 11[d][i]-[ii]. A POSITA would 

understand this radiation is based on signals from a processor of “storage and 

processing circuitry” determined on execution of the aforementioned executable 

instructions I discussed in connection with 11[d][i]. Based at least on these 

disclosures, it is my opinion that Schlub discloses Limitation 11[e]. Moreover, for 

at least the same reasons I explain and reference above in connection with 

Limitations 1[c][ii], 11[d][i]-[ii] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious Limitation 

11[e]. See Ground 1, Limitations 1[c][ii], 11[d][i]-[ii]. 
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12. 11[f]: wherein said at least one steerable antenna operates on 

one or multiple bands; and 

131. For at least the same reasons I explain and reference above in 

connection with Limitations 1[d] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious Limitation 

11[f]. See Ground 1, Limitation 1[d]. 

13. 11[g]: a receiver for receiving over-the-air signals. 

132. In my opinion, Schlub discloses limitation 11[g]. In particular, Schlub 

discloses that received wireless signals are “passed to receiver circuitry in 

transceiver circuitry 54.” EX1005, [0055]. Schlub continues that “[d]uring signal 

reception operations, path 140 may be used to route radio-frequency antenna signals 

that have been received by antennas 40 from external wireless equipment to receiver 

circuitry in device 10.” EX1005, [0078]. In my opinion, a POSITA would have 

understood that the Radio frequency signals are “over-the-air signals” as claimed.   

133. Accordingly, in my opinion Schlub discloses 11[g] and a POSITA 

would have understood Schlub to disclose 11[g]. As such, in my opinion Schlub 

discloses and renders obvious the entirety of claim 11, and a POSITA would have 

understood Schlub to disclose and render obvious the entirety of claim 11.  

H. Claim 12: The wireless device of claim 11, wherein said at least one 

steerable antenna comprises a plurality of steerable antennas. 

134. In my opinion, Schlub discloses the additional limitation of claim 12. 

In particular, Schlub discloses that “[d]evice 10 may include a phased antenna array” 
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and that “[t]he array may include multiple antenna elements.” EX1005, [0032].  In 

my opinion, a POSITA would have understood that each antenna element is 

steerable using “[c]ontrol circuitry … to control the signals that are routed to and 

from the antenna elements (e.g., by controlling signal phases)” and that  “[t]he 

control circuitry can alter the direction in which the antenna operates.”  Id More 

specifically, “[c]ontrol circuitry may be used to control the signals that are routed to 

and from the antenna elements (e.g., by controlling signal phases)” and that “[t]he 

control circuitry can alter the direction in which the antenna operates.” Id. Schlub 

provides some examples of how subsets of antennas may be controlled:  

If, for example, it is desired to point the antenna in a first direction, the 

control circuitry can use a first group of antenna element phase settings. 

If it is desired to point the antenna in a second direction that is different 
than the first direction, the control circuitry can use a distinct second 

group of phase settings.  

EX1005, [0032].   

135. Accordingly, in my opinion Schlub discloses the additional limitation 

of claim 12 and a POSITA would have understood Schlub to disclose the additional 

limitation of claim 12. As such, in my opinion Schlub discloses and renders obvious 

the entirety of claim 12, and a POSITA would have understood Schlub to disclose 

and render obvious the entirety of claim 12.  

I. Claim 13: The wireless device of claim 11, wherein said one or more 

sensors includes one or more cameras, gyroscopes, light or motion 
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detectors, capacitive sensors, microphones, and ultrasound sensors 

or transducers. 

136. For at least the same reasons I explain and reference above in 

connection with Limitation 1[a] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious the additional 

limitations of Claim 13. See Ground 1, Limitation 1[a]. As such, in my opinion 

Schlub discloses and renders obvious the entirety of claim 13, and a POSITA would 

have understood Schlub to disclose and render obvious the entirety of claim 13.  

J. Claim 14: The wireless device of claim 11, wherein said one or more 

parameters are selected from the group consisting of light, motion, 

orientation, video, capacitance, ultrasound, and sound.   

137. For at least the same reasons I explain and reference above in 

connection with Claim 2 of Ground 1, which I incorporate herein by reference, it is 

my opinion that Schlub discloses and renders obvious the additional limitations of 

Claim 14. See Ground 1, Claim 2. As such, in my opinion Schlub discloses and 

renders obvious the entirety of claim 14, and a POSITA would have understood 

Schlub to disclose and render obvious the entirety of claim 14.  

K. Claim 17: The wireless device of claim 11 wherein said at least one 

steerable antenna or said receiver uses one or more of: 

beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 

beam switchable array, active combining, passive combining, and 

hybrid antenna structure. 

138. For at least the same reasons I explain and reference above in 

connection with Claim 5 of Ground 1, which I incorporate herein by reference, it is 
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my opinion that Schlub discloses and renders obvious the additional limitations of 

Claim 17. See Ground 1, Claim 5. As such, in my opinion Schlub discloses and 

renders obvious the entirety of claim 17, and a POSITA would have understood 

Schlub to disclose and render obvious the entirety of claim 17.  

L. Claim 21: The wireless device of claim 11 wherein the at least one 

steerable antenna operates on multiple bands. 

139. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious the additional 

limitations of Claim 21. See Ground 1, Limitation 1[d]. As such, in my opinion 

Schlub discloses and renders obvious the entirety of claim 21, and a POSITA would 

have understood Schlub to disclose and render obvious the entirety of claim 21.  

M. Claim 22: The wireless device of claim 11 wherein said executable 

instructions cause said steps of receiving, using, and adjusting to be 

performed multiple times as said one or more parameters change 

over time. 

140. For at least the same reasons I explain and reference above in 

connection with Claim 10 of Ground 1, which I incorporate herein by reference, it 

is my opinion that Schlub discloses and renders obvious the additional limitations of 

Claim 22. See Ground 1, Claim 10. As such, in my opinion Schlub discloses and 

renders obvious the entirety of claim 22, and a POSITA would have understood 

Schlub to disclose and render obvious the entirety of claim 22.  
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N. Claim 23 

1. 23[pre]: A steerable antenna system for avoiding radiation of 

a user or structure by a wireless device, comprising: 

141. For at least the same reasons I explain and reference above in 

connection with 1[pre] and 11[pre] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious 23[pre]. See 

Ground 1, 1[pre], 11[pre]. The “portable electronic device [that] has wireless 

communications circuitry” of Schlub corresponds to the claimed “steerable antenna 

system for avoiding radiation of a user or structure by a wireless device.” See 

EX1005, Abstract, [0032].   

2. 23[a]: one or more sensors configured to detect in a three 

dimensional space using one or more cameras, microphones, 

audio sensors or transducers, ultrasound sensors, range 

finders, capacitive sensors, gyroscopes, light detectors, or 

motion detectors, an orientation of said wireless device 

relative to either or both said user and said structure; 

142. For at least the same reasons I explain and reference above in 

connection with Limitations 1[a] and 11[a] of Ground 1, which I incorporate herein 

by reference, it is my opinion that Schlub discloses and renders obvious Limitation 

23[a]. See Ground 1, Limitations 1[a], 11[a]. 

3. 23[b]: a computation module communicatively coupled to 

said one or more sensors configured to determine zones or 

spans of directions; 

143. In my opinion, Schlub discloses “storage and processing circuitry 28” 

(computation module) communicatively coupled to the sensors. EX1005, [0009], 
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[0036], Figs. 2, 4; see also Limitation 11[b].  Furthermore, in my opinion Schlub 

discloses that its “storage and processing circuitry” determines zones or spans of 

directions based on sensor signals, including for the same reasons I described in 

connection with Limitations 1[b], 11[b], 11[d][iii] of Ground 1. EX1005, [0086]-

[0088], Fig. 8; see also Limitations 1[b], 11[b], 11[d][iii]. Based at least on these 

disclosures, it is my opinion that Schlub discloses Limitation 23[b]. Moreover, for 

at least the same reasons I explain and reference above in connection with 

Limitations 1[b], 11[b] and 11[d][iii] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious Limitation 

23[b]. See Ground 1, Limitations 1[b], 11[b] and 11[d][iii]. 

4. 23[c]: at least one steerable antenna that radiates at one or 

more frequencies in the range of 10 GHz to 500 GHz 

communicatively coupled to said computation module, said 

at least one steerable antenna being configured for 

adjustably radiating one or more beams in one or more 

directions which are not in said zones or spans of directions 

in the three dimensional space, 

144. In my opinion, Schlub discloses a steerable antenna that radiates at 

frequencies in the 10 GHz to 500 GHz range, including for the same reasons I 

described in connection with Limitation 1[d] of Ground 1.  See Ground 1, Limitation 

1[d].  Specifically, the antenna is communicatively coupled to the “storage and 

processing circuitry” , including for the same reasons I described in connection with 

Limitation 11[c] of Ground 1. See Ground 1, Limitation 11[c]. Furthermore, the 
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steerable antenna is configured to adjustably radiate beams as recited in the claim, 

including for the same reasons I described in connection with Limitations  1[c][i]-

[iii] of Ground 1.  See Ground 1, Limitations 1[c][i]-[iii]. Based at least on these 

disclosures, it is my opinion that Schlub discloses Limitation 23[c]. For at least the 

same reasons I explain and reference above in connection with Limitations 1[c][i]-

[iii], 1[d], and 11[c] of Ground 1, which I incorporate herein by reference, it is my 

opinion that Schlub discloses and renders obvious Limitation 23[c]. See Ground 1, 

Limitations 1[c][i]-[iii], 1[d], and 11[c]. 

5. 23[d]: wherein said zones or spans of directions correspond 

with one or more directions of said user or structure relative 

to said at least one steerable antenna in the three dimensional 

space, 

145. For at least the same reasons I explain and reference above in 

connection with Limitation 1[b] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious 23[d]. See 

Ground 1, Limitation 1[b]. 

6. 23[e]: wherein said at least one steerable antenna is 

configured to adjustably steer or direct its energy in 

particular directions while providing nulls or dead zones in 

other directions in the three dimensional space, 

146. For at least the same reasons I explain and reference above in 

connection with Limitations 1[c][i]-[ii] and 11[c][ii] of Ground 1, which I 
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incorporate herein by reference, it is my opinion that Schlub discloses and renders 

obvious 23[e]. See Ground 1, Limitations 1[c][i]-[ii] and 11[c][ii]. 

7. 23[f]: wherein said at least one steerable antenna operates on 

one or multiple bands; and 

147. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious 23[f]. See 

Ground 1, Limitation 1[d]. 

8. 23[g]: a receiver for receiving signals. 

148. For at least the same reasons I explain and reference above in 

connection with Limitations 11[e] and 11[g] of Ground 1, which I incorporate herein 

by reference, it is my opinion that Schlub discloses and renders obvious Limitation 

23[g]. See Ground 1, Limitations 11[e] and 11[g]. As such, in my opinion Schlub 

discloses and renders obvious the entirety of claim 23, and a POSITA would have 

understood Schlub to disclose and render obvious the entirety of claim 23.  

O. Claim 24: The steerable antenna system of claim 23, wherein said 

at least one steerable antenna comprises a plurality of steerable 

antennas. 

149. For at least the same reasons I explain and reference above in 

connection with Claim 12 of Ground 1, which I incorporate herein by reference, it 

is my opinion that Schlub discloses and renders obvious the additional limitations of 

Claim 24. See Ground 1, Claim 12. As such, in my opinion Schlub discloses and 
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renders obvious the entirety of claim 24, and a POSITA would have understood 

Schlub to disclose and render obvious the entirety of claim 24.  

P. Claim 25: The steerable antenna device of claim 23, wherein said 

one or more sensors includes one or more cameras, gyroscopes, 

light or motion detectors, capacitive sensors, microphones, and 

ultrasound transducers. 

150. For at least the same reasons I explain and reference above in 

connection with Claim 2 of Ground 1, which I incorporate herein by reference, it is 

my opinion that Schlub discloses and renders obvious the additional limitations of 

Claim 25. See Ground 1, Claim 2. As such, in my opinion Schlub discloses and 

renders obvious the entirety of claim 25, and a POSITA would have understood 

Schlub to disclose and render obvious the entirety of claim 25.  

Q. Claim 26: The steerable antenna device of claim 23, wherein said 

one or more parameters are selected from the group consisting of 

light, motion, orientation, video, capacitance, ultrasound, and 

sound. 

151. For at least the same reasons I explain and reference above in 

connection with Claim 2 of Ground 1, which I incorporate herein by reference, it is 

my opinion that Schlub discloses and renders obvious the additional limitations of 

Claim 26. See Ground 1, Claim 2. As such, in my opinion Schlub discloses and 

renders obvious the entirety of claim 26, and a POSITA would have understood 

Schlub to disclose and render obvious the entirety of claim 26.  

R. Claim 29: The steerable antenna system of claim 23 wherein said 

at least one steerable antenna or said receiver uses one or more of: 
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beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 

beam switchable array, active combining, passive combining, and 

hybrid antenna structure. 

152. For at least the same reasons I explain and reference above in 

connection with Claim 5 of Ground 1, which I incorporate herein by reference, it is 

my opinion that Schlub discloses and renders obvious the additional limitations of 

Claim 29. See Ground 1, Claim 5. As such, in my opinion Schlub discloses and 

renders obvious the entirety of claim 29, and a POSITA would have understood 

Schlub to disclose and render obvious the entirety of claim 29.  

S. Claim 33: The steerable antenna system of claim 23 wherein the at 

least one steerable antenna operates on multiple bands. 

153. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 1, which I incorporate herein by 

reference, it is my opinion that Schlub discloses and renders obvious the additional 

limitations of Claim 33. See Ground 1, Limitation 1[d]. As such, in my opinion 

Schlub discloses and renders obvious the entirety of claim 33, and a POSITA would 

have understood Schlub to disclose and render obvious the entirety of claim 33.  

VII. GROUND 2: SCHLUB IN VIEW OF SEOL RENDERS OBVIOUS 

CLAIMS 3-4, 6-8, 15-16, 18-20, 27-28, AND 30-32 

154. In connection with the combination of art noted in this Ground 2, 

Schlub discloses a wireless device operating in the 10-500 GHz range that uses 

sensors (e.g., a camera) to detect the user’s orientation in the three-dimensional 
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environment relative to the device, and a steerable antenna that adjusts its radiation 

patterns based on the detection. Additionally, Seol discloses transmitting and 

receiving using different beam patterns with a steerable antenna and using time 

division duplexing for bidirectional communications.  In my opinion, it would have 

been obvious to a POSITA to apply Seol’s teachings to Schlub’s wireless device and 

steerable antenna, including as set forth below. 

A. Seol (EX1007) 

155. The cover page of U.S. Pat. No. 9,362,994 (“Seol”) indicates it was 

filed on May 10, 2013 and issued June 7, 2016.  I am informed that Seol is prior art 

to the ’625 patent. 

156. In general, Seol describes a “wireless mobile communication system” 

that uses improved “beamforming” for “signal transmission and reception between 

a Mobile Station (MS) and a Base Station (BS).  EX1007, 1:18-21, 2:31-35.  Seol’s 

system operates in the “millimeter-wave frequency band” (i.e., in the 30-300 GHz 

range).  Id., 1:37-38, 2:27-30; see also id., 6:48-62.  Seol’s beamforming employs 

distinct transmission and reception beam patterns.  For example, the mobile station 

maintains separate beamforming capabilities for uplink (transmission) and downlink 

(reception), as detailed in Table 1, which lists distinct “Tx Hybrid BF capability” 

fields including “Number of Tx analog beamforming-patterns (or beams) per 

array/subarray,” and distinct “Rx Hybrid BF capability” fields with “Number of Rx 



Declaration of Dr. Mark Mahon 
EX1003  

 95 

 

analog beamforming-patterns (or beams) per array/subarray.”  Id., 18:62-19:35.  

Seol further discloses using “Time Division Duplex (TDD)” to synchronize uplink 

and downlink communications between the base station and mobile station.  Id., 

9:39-47. 

B. Motivation to Combine 

157. In my opinion, a POSITA would have been motivated to configure 

Schlub’s wireless device and steerable antenna to use different radiation patterns for 

transmission and reception, as taught by Seol, and would have reasonably expected 

the combination to succeed.   

158. Specifically, Seol provides an express motivation for the combination. 

Seol discloses that propagation loss in a mmWave system can be minimized, while 

maximizing performance, by determining and selecting the best directional beam 

(i.e., the best radiation pattern) in each of the uplink direction (i.e., from wireless 

device to base station) and downlink direction (i.e., from base station to wireless 

device).  EX1007, 19:49-58 (“[E]xemplary embodiments of the present invention 

can mitigate a large propagation loss in a millimeter-wave band and maximize 

efficiency and diversity by additional use of MIMO/BF by performing an efficiency 

hybrid beam forming scheme in which one or more best beams are selected from a 

set of one or more analog beams having directivity on uplink/downlink and digital 
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MIMO/BF is performed in the selected beams during transmission and reception 

between an MS and a BS.”).   

159. Further, in my opinion, a POSITA would have understood that objects 

in the environment of a mobile device (e.g., a user or structure) may move over time, 

such that the optimal transmit path (during uplink) may be different from the optimal 

receive path (during downlink).  Accordingly, it is also my opinion that a POSITA 

would have been motivated to enable the mobile device to use different transmit and 

receive beam patterns such that the optimal pattern can be selected for a particular 

communication.  A POSITA would further have been motivated to enable the mobile 

device to use different transmit and receive patterns so that the mobile device is 

capable of communicating with older devices, which may use an omnidirectional 

antenna that cannot be steered.   

160. In my opinion, a POSITA would have further been motivated to 

configure Schlub’s wireless device and steerable antenna to use Time Division 

Duplexing (TDD), as taught by Seol, and would have reasonably expected the 

combination to succeed.   

161. For example, Seol discloses that TDD can be used to synchronize the 

base station and mobile device in order to identify the best beam pattern in the uplink 

or downlink direction.  EX1007, 9:39-11:5.  U.S. Pat. Pub. 2011/0182174 (“Pi”), 

published in 2011, similarly teaches that the use of TDD enables bidirectional 
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communication, which is necessary for the base station and mobile device to 

synchronize their beam patterns.  EX1009, [0041], [0042].  In my opinion, a 

POSITA would have known that bidirectional communications can be accomplished 

using one of two well-known methods: TDD or FDD (Frequency Division 

Duplexing).  Accordingly, it is my opinion that the use of TDD would have 

constituted the application of a known technique to a well-known device type (i.e., 

a wireless communication device) with predictable results. 

162. In addition, Schlub, Seol, and the ’625 patent are all analogous art 

because they are directed to the same technological subject matter, namely wireless 

communication systems that can steer or direct beams of radiation in specific 

directions.  EX1001, 4:36-38; EX1005, Abstract (disclosing a “portable electronic 

device” with “wireless communications circuitry” that “steer[s] a phased antenna 

array”); EX1007, 1:18-19.   

163. Finally, it is my opinion that a POSITA would have reasonably 

expected the combination to succeed.  This is because, as confirmed by both Schlub 

and Seol, antenna steering techniques such as beamforming and beam steering were 

well known and in use prior to the ’625 patent.  EX1005, [0005], [0079]-[0080]; 

EX1007, 1:43-1:59; see also EX1005, [0033], [0042].  Time Division Duplexing 

was also a well-known way of dividing a channel to allow for bidirectional 

communications, i.e., by allocating a different time slot for each of a pair of 
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communicating devices.  See EX1007, [0041]-[0042].   In my opinion, a POSITA 

would thus have been capable of configuring Schlub’s antennas to use TDD for 

bidirectional communication between a wireless device and a base station.  Further, 

because Schlub is already configured to adjust the radiation beam pattern of its 

antenna, in my opinion, a POSITA would have been capable of configuring Schlub’s 

system to adjust the beam pattern both for transmission and for reception to use 

different beam patterns.  All these changes to Schlub would have required only 

routine engineering with predictable results. 

C. Claim 3: The method of claim 1 wherein a directional radiating 

pattern of said one or more beams is different from a receiving 

pattern used in said step of receiving said signals 

164. In my opinion, Claim 3 is obvious over Schlub in view of Seol.  In 

particular, Seol discloses using different beam patterns for transmission and 

reception as claimed.  Seol specifically describes a wireless device that employs 

distinct transmission and reception beam patterns in the mmWave frequency band.  

For transmission, Seol’s mobile station supports use of beamforming.  See, e.g., 

EX1007, Table 1 (“Capability to support Tx analog beamforming”).  For reception, 

the MS “may be configured to receive signals omni-directionally without supporting 

RX beam forming” or it may “receive signals while supporting RX beam forming.”  

Id., 9:8-14.  In my opinion, a POSITA would have understood that when the MS is 
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receiving omnidirectionally and transmitting via beamforming as disclosed in Seol, 

the transmission beam pattern is different from the reception beam pattern.  

165. Moreover, Seol expressly discloses that the wireless device maintains 

separate beamforming capabilities for uplink and downlink, as detailed in Table 1, 

which lists distinct “Tx Hybrid BF capability” fields including “Number of Tx 

analog beamforming-patterns (or beams) per array/subarray,” and distinct “Rx 

Hybrid BF capability” fields with “Number of Rx analog beamforming-patterns (or 

beams) per array/subarray.”  EX1007, Table 1. 

166. In my opinion, a POSITA would have been motivated to apply Seol’s 

teachings regarding transmit and receive beam patterns to Schlub’s wireless device 

and steerable antenna, and would have reasonably expected the combination to 

succeed, for the reasons set forth in Section VII.B. Accordingly, in my opinion 

Schlub in view of Seol discloses and renders obvious the additional limitation of 

claim 3 and a POSITA would have understood that Schlub in view of Seol renders 

obvious the additional limitation of claim 3. Further, in my opinion Schlub in view 

of Seol discloses and renders obvious the entirety of claim 3, and a POSITA would 

have understood Schlub to disclose and render obvious the entirety of claim 3.  
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D. Claim 4: The method of claim 1 further comprising a step of 

receiving signals arriving from one or more directions that are 

within said zones or spans of directions of said user or structure 

167. In my opinion, Claim 4 is obvious over Schlub in view of Seol.  In 

particular, Seol discloses that the MS “may be configured to receive signals omni-

directionally without supporting RX beam forming” or it may “receive signals while 

supporting RX beam forming.”  Id., 9:8-14.  In my opinion, a POSITA would have 

understood that if the MS is configured to receive signals omni-directionally, then it 

would receive signals arriving from all directions, including directions that are 

within the zones or spans of directions of the user.   

168. In my opinion, a POSITA would have been motivated to apply the 

foregoing teachings of Seol in Schlub’s wireless device and steerable antenna, and 

would have reasonably expected the combination to succeed, for the reasons set forth 

in Section VII.B. Accordingly, in my opinion Schlub in view of Seol renders obvious 

the additional limitation of claim 4 and a POSITA would have understood that 

Schlub in view of Seol renders obvious the additional limitation of claim 4. As such, 

in my opinion Schlub in view of Seol discloses and renders obvious the entirety of 

claim 4, and a POSITA would have understood Schlub to disclose and render 

obvious the entirety of claim 4.  
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E. Claim 6: The method of claim 1, wherein a directional radiating 

pattern of said one or more beams is different from a receiving 

pattern used in said step of receiving said signals. 

169. For at least the same reasons I explain and reference above in 

connection with claim 3 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 6. See Ground 2, claim 3. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of claim 6, and a POSITA 

would have understood Schlub to disclose and render obvious the entirety of claim 

6.  

F. Claim 7: The method of claim 6 further comprising using time 

division duplexing for communication, using said one or more 

beams radiated by said at least one steerable antenna and signals 

received by at least one of said at least one steerable antenna. 

170. In my opinion, Claim 7 is obvious over Schlub in view of Seol.  In 

particular, Seol discloses using a “Time Division Duplex (TDD) frame” to divide 

“synchronization/broadcasting” between a base station and mobile station for 

beamforming.  EX1007, 9:41-47.   

171. In my opinion, a POSITA would have been motivated to apply Seol’s 

teachings regarding Time Division Duplexing to Schlub’s wireless device and 

steerable antenna, and would have reasonably expected the combination to succeed, 

for the reasons set forth in Section VII.B. Accordingly, in my opinion Schlub in view 

of Seol renders obvious the additional limitation of claim 7 and a POSITA would 
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have understood that Schlub in view of Seol renders obvious the additional limitation 

of claim 7.  As such, in my opinion Schlub in view of Seol discloses and renders 

obvious the entirety of Claim 7, and a POSITA would have understood Schlub in 

view of Seol to disclose and render obvious the entirety of Claim 7.  

G. Claim 8: The method of claim 6 wherein said step of receiving 

signals with said at least one steerable antenna receives said signals 

arriving from one or more directions that are within said zones or 

spans of directions of said user or structure. 

172. For at least the same reasons I explain and reference above in 

connection with Claim 4 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 8. See Ground 2, Claim 4. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 8, and a POSITA 

would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 8.  

H. Claim 15: The wireless device of claim 11 wherein a directional 

radiating pattern of said one or more beams radiated from said at 

least one steerable antenna is different from a receiving pattern of 

said at least one steerable antenna. 

173. For at least the same reasons I explain and reference above in 

connection with Claim 3 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 15. See Ground 2, Claim 3. As such, in my opinion Schlub in 
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view of Seol discloses and renders obvious the entirety of Claim 15, and a POSITA 

would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 15.  

I. Claim 16: The wireless device of claim 11 wherein said receiver 

receives said over-the-air signals in one or more directions that are 

within said zones or spans of directions of said user or structure. 

174. For at least the same reasons I explain and reference above in 

connection with Claim 4 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 16. See Ground 2, Claim 4. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 16, and a POSITA 

would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 16.  

J. Claim 18: The wireless device of claim 11, wherein a directional 

radiating pattern of said one or more beams radiated from said at 

least one steerable antenna is different from a receiving pattern 

used by said at least one steerable antenna or said receiver used to 

receive said over-the-air signals.  

175. For at least the same reasons I explain and reference above in 

connection with Claim 3 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 18. See Ground 2, Claim 3. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 18, and a POSITA 
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would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 18.  

K. Claim 19: The wireless device of claim 18 wherein said wireless 

device is configured for time division duplexing for 

communication, using said one or more beams radiated by said at 

least one steerable antenna and using over-the-air signals received 

by at least one of said at least one steerable antenna or said receiver. 

176. For at least the same reasons I explain and reference above in 

connection with Claim 7 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 19. See Ground 2, Claim 7. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 19, and a POSITA 

would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 19.  

L. Claim 20: The wireless device of claim 18 wherein said receiver 

receives signals in one or more directions that are within said zones 

or spans of directions of said user or structure 

177. For at least the same reasons I explain and reference above in 

connection with Claim 4 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 20. See Ground 2, Claim 4. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 20, and a POSITA 



Declaration of Dr. Mark Mahon 
EX1003  

 105 

 

would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 20.  

M. Claim 27: The steerable antenna system of claim 23 wherein a 

directional radiating pattern of said one or more beams radiated 

from said at least one steerable antenna is different from a 

receiving pattern of said at least one steerable antenna. 

178. For at least the same reasons I explain and reference above in 

connection with Claim 3 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 27. See Ground 2, Claim 3. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 27, and a POSITA 

would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 27.  

N. Claim 28: The steerable antenna system of claim 23 wherein said 

receiver using said at least one steerable antenna or said receiver 

receives signals in one or more directions that are within said zones 

or spans of directions of said user or structure.  

179. For at least the same reasons I explain and reference above in 

connection with Claim 4 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 28. See Ground 2, Claim 4. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 28, and a POSITA 
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would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 28.  

O. Claim 30: The steerable antenna system of claim 23, wherein a 

directional radiating pattern of said one or more beams radiated 

from said at least one steerable antenna is different from a 

receiving pattern used by said at least one steerable antenna or said 

receiver. 

180. For at least the same reasons I explain and reference above in 

connection with Claim 3 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 30. See Ground 2, Claim 3. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 30, and a POSITA 

would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 30.  

P. Claim 31: The steerable antenna system of claim 30 wherein the 

steerable antenna system is configured for time division duplexing 

for communication, using said one or more beams radiated by said 

at least one steerable antenna and signals received by at least one 

of said at least one steerable antenna or said receiver. 

181. For at least the same reasons I explain and reference above in 

connection with Claim 7 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 31. See Ground 2, Claim 7. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 31, and a POSITA 
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would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 31.  

Q. Claim 32: The steerable antenna system of claim 30 wherein said 

receiver receives signals in one or more directions that are within 

said zones or spans of directions of said user or structure. 

182. For at least the same reasons I explain and reference above in 

connection with Claim 4 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Schlub in view of Seol discloses and renders obvious the additional 

limitations of Claim 32. See Ground 2, Claim 4. As such, in my opinion Schlub in 

view of Seol discloses and renders obvious the entirety of Claim 32, and a POSITA 

would have understood Schlub in view of Seol to disclose and render obvious the 

entirety of Claim 32.  

VIII. GROUND 3: PRASAD IN VIEW OF SEOL, AND FURTHER IN VIEW 

OF YIN, RENDERS OBVIOUS CLAIMS 1-33 

183. As I explain in further detail below, Prasad discloses a wireless device 

that uses sensors (e.g., cameras, gyrosocopes, accelerometers, etc.) to detect a 

wireless device’s orientation relative to a user in three-dimensional space, 

determines zones where the user is located relative to the wireless device, and adjusts 

a steerable antenna so that its radiation pattern points away from the zones or spans 

of directions where the user is located, and instead radiates in other directions.  Seol 

discloses using steerable antennas at frequencies within the claimed 10 GHz to 500 

GHz range, transmitting and receiving using different beam patterns, and using time 
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division duplexing for bidirectional communications.  It would have been obvious 

to a POSITA to apply Seol’s teachings to Prasad’s wireless device and steerable 

antenna as set forth below. 

184. To the extent PO contends that Prasad does not disclose determining 

and using “zones” or “spans of directions” (e.g., limitations 1[b] and 1[c][ii]), in my 

opinion, these limitations would have been obvious in view of Yin1 as explained 

below.  

A. Prasad (EX1006)  

185. The cover page of U.S. Patent Pub. No. 2013/0237272 (“Prasad”) 

indicates it was filed on September 16, 2011 and published September 12, 2013.  I 

am informed that Prasad is prior art to the ’625 patent. 

186. In general, Prasad discloses a “smart directional radiation protection 

system” for “portable wireless mobile devices” designed to “reduc[e] the intensity 

of radiation” on a “user[-]facing direction.”  EX1006, Abstract. Prasad’s system 

“focus[es] on multi mode dynamic radiation pattern for actively varying, controlling 

and reducing the intensity of radiation on direction facing the user.”  Id., [0007].  

Prasad accomplishes this using a “tunable … antenna system” with a “directional 

transmit power controller” that “actively controls the radiation on [the] required 

 
1   WIPO Publication No. 2014/194455 (“Yin”) was filed on June 3, 2013 and 

published December 11, 2014.  I am informed that Yin is prior art to the ’625 patent. 



Declaration of Dr. Mark Mahon 
EX1003  

 109 

 

direction facing the user.”  Id., [0020].  Prasad’s system uses sensors (e.g., “location 

sensor like proximity or contact sensor” or “orientation sensors like gyro sensor[or] 

accelerometer”) to “align the direction of controlling and reducing of radiation 

facing the user.”  Id., [0008], [0010].  When the sensors detect that the device is near 

the user’s head or body, a microprocessor analyzes the sensed information and a 

controller then adjusts the antenna system to redirect radiation away from the user-

facing direction using “beamforming” or “beam steering.” Id., [0016], [0020]-

[0025].  Prasad’s antenna system uses “one or a combination of” tunable antennas. 

Claim 24(d).   

B. Motivation to Combine 

187. In my opinion, a POSITA would have been motivated to operate 

Prasad’s wireless communication device and steerable antenna in millimeter-wave 

(mmWave) frequency bands disclosed in Seol, and would have reasonably expected 

the combination to succeed.    

188. First, Seol provides an express motivation to operate wireless 

communication devices in the mmWave frequency band.  For example, Seol 

discloses that “demands for [wireless] traffic have accelerated due to increased 

demands for smartphones and tablet Personal Computers.”  EX1007, 1:31-36.  Seol 

teaches that “recent interest has focused on a millimeter-wave wireless 

communication system” to solve this problem.  Id.  Other references similarly 
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corroborate the advantages of mmWave communications.  For example, U.S. Pat. 

Pub. 2011/0182174 (“Pi”), published in 2011, discloses that “the larger amount of 

spectrum available in the mmWave bands” allows for a “data rate … much higher 

than that provided in cellular bands.”  EX1009, [0051].  Thus, mmWave frequency 

bands “achieve data communications with very high throughput and low latency, 

thus greatly improving user experience and enabling new mobile communication 

applications.”  Id.   

189. Second, it is my opinion that Seol’s teachings would motivate a 

POSITA to implement mmWave communications in a steerable antenna system, 

such as Prasad’s.  For example, Seol teaches that for wireless communication in 

mmWave frequencies, “propagation loss … is increased … and resulting shortened 

propagation distance reduces service coverage.”  EX1007, 1:38-43.  Thus, 

implementing effective mmWave communication systems requires “mitigating the 

path loss of waves using beamforming and thus increasing the propagation distance 

of the waves.”  Id., 1:43-47.  Accordingly, in my opinion, mmWave communication 

systems uniquely benefit from the beamforming capabilities of steerable antenna 

systems such as Prasad’s.  EX1006, [0024] (Prasad disclosing that its steerable 

antenna is capable of “beamforming and beam steering”). Pi similarly discloses that 

beamforming can be used to overcome these known disadvantages of mmWave 
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systems to “achieve good quality of communication,” providing additional 

motivation.  EX1009, [0042].   

190. Third, Prasad discloses that the “[o]bjective of the invention is to 

protect the user from mobile cell phone radiation and its adverse health effects 

simultaneously maintaining the quality of communication.” EX1006, [0006]. 

Prasad’s smart directional radiation protection system, which incorporates a 

steerable antenna and utilizes techniques such as beamforming and beam steering, 

achieves this goal. EX1006, Abstract.  Thus, in my opinion, a POSITA would have 

understood that using Prasad’s steerable antenna in mmWave frequencies offers the 

added benefit of protecting users from potentially harmful radiation in that frequency 

band.   

191. In my opinion, a POSITA would have further been motivated to 

configure Prasad’s steerable antenna to use different radiation patterns for 

transmission and reception, as taught by Seol, and would have reasonably expected 

the combination to succeed.   

192. Here, Seol provides an express motivation for the combination.  

Specifically, Seol discloses that propagation loss in a mmWave system can be 

minimized, while maximizing performance, by determining and selecting the best 

radiation pattern in each of the uplink and downlink directions.  EX1007, 19:49-58; 

see also Section VII.A-B.  In my opinion, a POSITA would have also understood 
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that enable different send and receive beam patterns promotes interoperability with 

older devices, and allows the mobile device to adapt to movement.  See Section 

VII.B. 

193. In my opinion, a POSITA would have further been motivated to 

configure Prasad’s steerable antenna to use Time Division Duplexing (TDD), as 

taught by Seol, and would have reasonably expected the combination to succeed.  

194. In particular, Seol discloses that TDD can be used for bidirectional 

communications to synchronize the beam patterns of the base station and mobile 

device.  EX1007, 9:39-11:5; see also EX1009, [0041], [0042]; Section VII.A.  In 

my opinion, a POSITA would have also understood that using TDD for bidirectional 

communications in a mobile device simply applies a known technique to achieve 

predictable results.  See also Section VII.B. 

195. In addition, Prasad, Seol, and the ’625 patent are all analogous art 

because they are directed to the same technological subject matter, namely wireless 

communication systems that can steer or direct beams of radiation in specific 

directions.  EX1001, 4:36-38 (“a steerable antenna within a wireless device to avoid 

radiating towards a person or object.”); EX1006, [0007] (“antenna arrays ... to 

achieve dynamic radiation pattern, beamforming, beam steering etc.”); EX1007, 

1:18-19 (invention relates to a “beamforming-based wireless mobile communication 

system”). 
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196. Finally, in my opinion, a POSITA would have reasonably expected the 

combination to succeed.  As Seol acknowledges, mmWave communications were 

well known and in use prior to the ’625 patent.  EX1007, 1:31-38; see also EX1007, 

[0009].  Additionally, as acknowledged by both Prasad and Seol, antenna steering 

techniques (including beamforming and beam steering) were also well known and 

in use prior to the ’625 patent.  EX1006, [0007]; EX1007, 1:43-1:59; see also 

EX1007, [0033], [0042].  Time Division Duplexing was also a well-known way of 

dividing a channel to allow for bidirectional communications, i.e., by allocating a 

different time slot for each of a pair of communicating devices.  See EX1007, [0041]-

[0042].   

197.  In my opinion, a POSITA would thus have been capable of configuring 

Prasad’s antennas to operate at mmWave frequencies, including within the 10 GHz 

to 500 GHz range, and to use TDD for bidirectional communication between the 

mobile device and a base station.  Indeed, because Prasad’s implementation is not 

limited to or dependent on certain operating frequencies, a POSITA would have 

understood that Prasad’s steerable antenna may be configured to operate at 

frequencies including in the 10-500 GHz band.  Further, since Prasad is already 

configured to adjust the radiation beam pattern of its antenna, it is my opinion that a 

POSITA would have been capable of configuring Prasad’s system to adjust the beam 

pattern both for transmission and for reception to use different beam patterns.  All 
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these changes to Prasad would have required only routine engineering with 

predictable results.   

C. Claim 1 

1. 1[pre]: A method for avoiding radiation of a user or structure 

by a wireless device having at least one steerable antenna, 

comprising the steps of: 

198. I understand that the preamble to a patent claim is generally not 

limiting. However, to the extent the preamble is limiting, in my opinion Prasad 

discloses it.    

199. More specifically, Prasad discloses a “directional radiation protection 

system for wireless mobile device to reduce SAR [Specific Absorption Rate].”  

EX1006, Title; see also id., [0015]-[0016] (disclosing methods to “reduc[e] SAR”), 

[0017] (system is “mainly concerned about varying and reducing the intensity 

of radiation 180 facing the user”).  Here, “SAR” disclosed by Prasad refers to how 

much radiation a user absorbs when exposed to electromagnetic fields emitted by 

the wireless device.  Prasad discloses reducing radiation directed to a user through 

“dynamic radiation pattern[s], beamforming, beam steering etc.”  EX1006, [0024].  

These techniques are implemented using an antenna that “varies and controls the 

directional transmission & intensity of radiation” (i.e., a steerable antenna).  Id., 

[0027]. 

2. 1[a]: detecting in a three dimensional space, using one or 

more cameras, microphones, audio sensors, ultrasound 
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sensors or transducers, range finders, capacitive sensors, 

gyroscopes, light detectors, or motion detectors, an 

orientation of said wireless device relative to either or both 

said user and said structure; 

200. In my opinion, Prasad discloses Limitation 1[a].  I have broken this 

limitation into sub-parts below, and discuss each in turn with reference to Prasad’s 

disclosure.  

201. In my opinion, Prasad discloses “detecting … an orientation of said 

wireless device relative to either or both said user or said structure” requirement 

of Limitation 1[a]. In particular, Prasad discloses a “sensor system 130 to determine  

... device orientation and proximity of wireless device to user.”  EX1006, 

[Abstract]; see also [0010] (using sensors to “sense the change in orientation of the 

device”), cl. 22(d) (using sensors to “sense the change in orientation and direction 

of the mobile device”). Thus, in my opinion, Prasad discloses this requirement of 

Limitation 1[a]. 

202. In my opinion, Prasad discloses “in three dimensional space” 

requirement of Limitation 1[a]. In particular, Prasad’s sensor system includes three-

dimensional sensors, such as “2D & 3D cameras” for “for scanning and detecting 

the environment in all possible directions [i.e., in all three dimensions].” EX1006, 

cl. 22(c); see also id. (using “360 degree or omnidirectional sensors”).  For 

example, Prasad discloses using “optical or visual & infrared cameras or sensors for 

sensing the user presence with direction, range, dimension” (i.e., in three 
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dimensions”).  Id., cl. 30.  Prasad also discloses using sensors with “multi dimension 

and axis sensing capability,” which would be capable of detecting in three 

dimensions.  Id., cl. 22.  In my opinion, a POSITA would have understood that the 

above disclosures all describe techniques for detecting users or structures in three 

dimensional space.  Thus, in my opinion, Prasad discloses this requirement of 

Limitation 1[a]. 

203. In my opinion, Prasad discloses “using one or more cameras, 

microphones, audio sensors, ultrasound sensors or transducers, range finders, 

capacitive sensors, gyroscopes, light detectors, or motion detectors” requirement of 

Limitation 1[a]. In particular, Prasad discloses each of the recited sensor types, 

including “2D & 3D cameras,” “MIC … to sense the change in sound,” “ultrasonic 

sensors,” “distance or range sensor,” “capacitive sens[ors],” “[g]yro sensor,” “light 

sensors,” and “accelerometer.”  EX1006, cl. 22; see also id., [0008-10], [0020-22]. 

Thus, in my opinion, Prasad discloses this requirement of Limitation 1[a]. 

204. Accordingly, in my opinion Prasad discloses Limitation 1[a] and a 

POSITA would have understood Prasad to disclose Limitation 1[a]. 

3. 1[b]: determining zones or spans of directions in the three 

dimensional space corresponding with one or more 
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directions of either or both said user and said structure 

relative to said at least one steerable antenna; and 

205. In my opinion, Prasad discloses Limitation 1[b].  Additionally, to the 

extent PO contends that Prasad does not disclose Limitation 1[b], in my opinion, 

Prasad in combination with Yin discloses and renders it obvious. 

206. In particular, Prasad discloses zones or spans of directions 

corresponding with one or more directions of a user relative to the steerable 

antenna.  For example, Prasad illustrates in Figure 2 the radiation emitted by the 

antenna of the wireless device in different directions (represented by concentric 

circles).  EX1006, [0018], Fig. 2.  As shown in Figure 2 below, Prasad’s system 

detects the “direction facing head” (i.e., the zones/spans corresponding with the 

direction of the user relative to the antenna).  Id., [0018].   

207. Furthermore, Prasad determines the zones and spans corresponding 

with the direction of the user based on the sensor detections described above.  See 

Limitation 1[a]; EX1006, [0027]. The zones/spans corresponding to the user are 

illustrated with the “dotted lines” and annotated in yellow below, which represent 

“controlled and reduced radiation 180” in the direction of the user.  Id..     
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208. Figure 2 shows the emitted radiation from both a top view (e.g., an x-y 

plane) and a front view (e.g., an x-z plane), and thus shows users or structures 

detected in all three dimensions (i.e., three dimensional space).  EX1006, [0018], 

Fig. 2.  

209. Furthermore, Figure 1 provides an alternative illustration that also 

shows the zones or spans corresponding with the direction of the user in three 

dimensional space (illustrated with dotted lines and annotated in yellow below).  

EX1006, [0017], Fig. 1.  The dotted lines specifically represent the “controlling of 

radiation intensity 180” in that direction.  Id., [0017].    
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EX1006, Fig. 1. 

210. In my opinion, to the extent PO contends Prasad alone does not disclose 

“zones” or “spans of directions,” Yin renders it obvious. In particular, Yin describes 

a mobile communication system that addresses health and performance concerns 

related to electromagnetic radiation exposure. EX1008, 1:9-14.  

211. To accomplish this goal, Yin “capture[s] a digital photograph” of the 

three-dimensional area around the wireless device and “identif[ies] a presence of one 

or more people in the area.”  EX1008, 1:19-26, 7:6-12, 8:5-23.  Figure 3 (reproduced 

and annotated below) illustrates this process. 
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Id., Fig. 3 (annotated).  

212. Furthermore, Yin determines “regions in the area”/“regions in the 

surroundings” (i.e., zones or spans of directions) where people are located.  Id., 

1:19-26, 7:12-13.  The determined zones dictate where radiation should be directed 

and where it should be avoided.  Id., 7:12-13, 8:24-9:6.   

213. Yin illustrates this process in Figure 4 reproduced and annotated below, 

where radiation is directed to a “first radiation region 402” and a “second radiation 

region 404” where radiation is to be directed, while avoiding the zone between those 

two regions is where a person was detected.  Specifically, “[o]nce the one or more 
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subject(s) 304 are detected, processor 206 may determine regions to which the EM 

radiation may be preferably directed, i.e., away from subject(s) 304.” Id. 10:3-8..   

 

Id., Fig. 4 (annotated). 

214. In my opinion, a POSITA would have been motivated to apply Yin’s 

teachings regarding the determination and usage of zones or spans of directions to 

Prasad’s wireless device and would have reasonably expected the combination to 

succeed.  

215. As I discussed above, Prasad already discloses detecting the presence 

and location of a user in order to steer away potentially harmful radiation.   

216. To the extent not already disclosed by Prasad, it is my opinion that a 

POSITA would have been motivated to apply Yin’s method of determining zones or 

spans because doing so simplifies and improves control of the antenna, e.g., by 
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identifying objects and steering based on discrete zones, rather than more complex 

contours and boundaries defining the outlines of particular objects.   

217. Particularly, Prasad and Yin both disclose similar camera solutions 

coupled to processing circuitry, and it is my opinion that a POSITA would have 

understood that both systems can thus be configured to determine zones based on 

object detections using routine software and programming, and thus reasonably 

expected the combination to succeed.  Indeed, Yin expressly recognizes that “it is 

common within the art to describe devices and/or processes in the fashion set forth 

herein, and thereafter use engineering practices to integrate such described devices 

and/or processes into data processing systems.” EX1008, 13:7-11.  

218. In addition, like Prasad, Seol, and the ’625 patent, Yin is analogous art 

because it is directed to the same technological subject matter, namely wireless 

communication systems that can steer or direct beams of radiation in specific 

directions.  EX1008, 1:19-26 (invention is a “mobile communication device” with a 

“multi-element antenna array” that “avoid[s] EM radiation being directed toward … 

one or more regions”).   

219. In addition, Prasad and Yin both provide more disclosure of 1[b] than 

Dorsey (cited during prosecution).  See EX1002, 22-23. 

220. Accordingly, in my opinion Prasad discloses Limitation 1[b] and a 

POSITA would have understood Prasad to disclose Limitation 1[b]. Additionally, in 
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my opinion, Prasad in combination with Yin discloses and renders Limitation 1[b] 

obvious, and a POSITA would have understood Prasad in combination with Yin to 

disclose Limitation 1[b]. 

4. 1[c][i]: adjusting one or more beam radiation patterns of said 

at least one steerable antenna to radiate in one or more 

directions which are not in said zones or spans of directions 

in the three dimensional space,  

221. In my opinion, Prasad discloses Limitation 1[c][i].  I have broken this 

limitation into sub-parts below, and discuss each in turn with reference to Prasad’s 

disclosure.  

222. In my opinion, Prasad discloses “adjusting one or more beam 

radiation patterns of said at least one steerable antenna” requirement of Limitation 

1[c][i]. In particular, Prasad’s steerable antenna (see 1[pre]; EX1006, [0027]) 

comprises an “[a]ntenna system” with “one or more radiating element[s]” used “to 

achieve dynamic radiation pattern.”  EX1006, cl. 24(f).  As such, Prasad discloses 

“at least one steerable antenna” that itself has its beam radiation pattern adjusted to 

achieve a dynamic radiation pattern.  In my opinion, a POSITA would have 

understood that the dynamic radiation pattern of Prasad refers to a pattern of a single 

antenna2 that can be adjusted at different points in time.  In that respect, Prasad 

 
2   The ’625 patent specification teaches that a single steerable antenna may 

itself include multiple sub-elements or antennas.  See, e.g., 14:32-43 (“[T]he 

disclosed invention with single antenna which may have one or more elements or 
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discloses the key limitation the Board found the Dorsey prior art did not disclose 

during prosecution—use of beamforming by a single antenna.  See EX1002, 42-44.   

223. Other disclosures in Prasad further confirm this understanding.  For 

example, Prasad discloses sending a “control signal” based on the sensor detection 

to the “antenna system” that “varies and controls [i.e., adjusts] the directional 

transmission & intensity of radiation on the user facing direction.”  EX1006, [0027]; 

see also id., [0026] (distinguishing Prasad’s “active dynamic radiation pattern 

solution” from the “fixed radiation pattern approach”).  Prasad further discloses that 

the antenna system is “tunable” such that the “structure” of the antenna material “can 

be adjusted in real time, making it possible to reconfigure the structure during 

operation.”  Id., [0024]; see also id., [0026] (system can “change and adapt to various 

radiation patterns which in turn alters the intensity of radiation in required direction 

and time”).  By tuning the structure of the antenna during operation, the system is 

able to “actively control[] the radiation intensity in required direction and time.”  Id.; 

see also id., [0020] (describing the use of a “control signal” to “actively control[] the 

radiation on required direction facing the user utilising tunable … antenna system 

110”).   

 

antennas…may be used in conjunction with other antennas in various switching, 

phasing, or active or passive combining techniques to form a larger or distributed 

antenna structure that also works over multiple frequencies.”); 13:35-37 (“Multiple 

embedded antenna elements 75 are usable to provide a steerable antenna beam.”).  
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224. In addition, I have noted that Prasad consistently emphasizes that the 

radiation pattern is determined by a singular “antenna system 110” or “tunable 

metamaterial or tunable EBG antenna system,” as opposed to multiple selectable 

antenna structures.  Id., [0019]-[0022], [0024], [0027], Fig. 3.   

225. In my opinion, Prasad discloses “to radiate in one or more directions 

which are not in said zones or spans of directions in the three dimensional space” 

requirement of Limitation 1[c][i]. In particular, Prasad expressly discloses adjusting 

the radiation pattern of its antenna system to radiate in the directions where the user 

was not detected.  For example, Figure 1 of Prasad, reproduced and annotated below, 

illustrates how the antenna is adjusted to radiate in the directions highlighted in 

blue, which are not the zones or spans of directions where the user is located (i.e., 

the yellow-highlighted zone):  
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EX1006, Fig. 1; see also id., Fig. 2 (illustrating the same).   

226. Prasad discloses that “[t]he radiation protection system is mainly 

concerned about varying and reducing the intensity of radiation 180 facing the user 

170 while maintaining the radiation on other directions.” EX1006, [0017]; see also 

id., [0007] (disclosing “multi mode dynamic radiation patterns for actively varying, 

controlling and reducing the intensity of radiation on direction facing the user and 

accordingly maintaining the radiation on other directions”).  Thus, Prasad’s 

system “control[s] [the] radiation intensity from wireless device to reduce SAR,” as 

illustrated by the “dotted lines [180] in the diagram on user facing direction.”  Id., 
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[0017].  Prasad’s antenna continues to radiate in the “other directions,” represented 

by the solid arrows in Figure 1.  Id., [0026] (“The present invention provides a fine 

tuning and controllable radiation on the user facing direction while maintaining the 

radiation on other direction.”).  

227. Additionally or alternatively, to the extent a POSITA looked to Yin to 

determine the zones to avoid and zones to direct radiation toward, it is my opinion 

that it would have been obvious for a POSITA to use Prasad’s ability to adjust beam 

radiation patterns of its steerable antenna to radiate in directions that are not in said 

zones or spans of directions in the three dimensional space (as explained above) 

based on the determination of zones or spans of directions disclosed in Yin (see 

Section VIII.C.3,  supra).  

228. Accordingly, in my opinion Prasad, alone or in combination with Yin, 

discloses and renders obvious Limitation 1[c][i] and that Prasad, alone or in 

combination with Yin, in combination with Yin also discloses and renders 

Limitation  1[c][i] obvious.  

5. 1[c][ii]: wherein said at least one steerable antenna is 

configured to steer or direct its energy in particular 

directions while providing nulls or dead zones in other 

directions, and  

229. In my opinion, Prasad discloses Limitation  1[c][ii]. In addition, to the 

extent PO contends Prasad does not disclose this limitation, it is my opinion that 

Prasad in combination with Yin renders it obvious. 
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230. As I discussed in Limitation 1[c][i], Prasad’s steerable antenna is 

configured to direct energy in particular directions (i.e., directions where a user is 

not detected) while providing nulls or dead zones in other directions (i.e., directions 

where a user is detected).  Specifically, Prasad discloses that its system controls the 

antenna to “reduc[e] the intensity of radiation 180 facing the user 170 while 

maintaining the radiation on other directions.”  EX1006, [0017]; see also id., [0007], 

[0018], [0026], Fig. 1, Fig. 2.   

231. As I noted above in connection with Limitation 1[c][ii] of Ground 1, in 

my opinion a POSITA would have understood “nulls” are minima in the radiation 

pattern, and Prasad’s directional transmission pattern would form minima in the 

direction of where the external object is located.  See Limitation 1[c][ii], Ground 1.  

232. Yin further confirms that a POSITA would have understood that “nulls” 

are achieved by reducing or weakening the intensity of radiation in certain 

directions, as disclosed by Prasad.  For example, Yin describes a “null-forming 

technique” that “avoid[s]” certain “directions.”  EX1008, 6:6-9.  Yin performs null-

forming through “destructive interference,” wherein “signal strength may be 

weakened, in one or more undesirable directions.”  Id., 6:9-19. 

233. Accordingly, in my opinion Prasad, alone or in combination with Yin, 

discloses and renders obvious Limitation 1[c][ii] and that Prasad, alone or in 
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combination with Yin, in combination with Yin also discloses and renders 

Limitation  1[c][ii] obvious.  

6. 1[c][iii]: wherein said adjusting step adjusts the one or more 

beam radiation patterns for direction of energy to one or 

more of said particular directions while avoiding said zones 

or spans of directions in the three dimensional space, and 

234. In my opinion, Prasad discloses limitation 1[c][iii].  As I discussed in 

Limitation 1[c][i], Prasad discloses adjusting the beam radiation pattern to direct 

energy to one or more directions that do not correspond to zones or spans where the 

user is located.  EX1006, [0007] (disclosing “dynamic radiation pattern for actively 

varying, controlling and reducing the intensity of radiation on direction facing the 

user and accordingly maintaining the radiation on other directions.”).  The adjusting 

step also includes the step of adjusting the beam radiation pattern to avoid the zones 

or spans of directions where the user is located.  Id., [0026] (“[i]nstead of fixed 

radiation pattern approach the present invention provides an active dynamic 

radiation pattern solution that can change and adapt to various radiation pattern 

which in turn alters the intensity of radiation in required direction and time 

according to scenarios to protect user from radiation.”). 

235. As Prasad explains, “[t]he lattice structure of the tuneable metamaterial 

and EBG is adjusted in real time, making it possible to reconfigure the structure 

during operation.” Id. An advantage of this is that “[i]nstead of fixed radiation 

pattern approach the present invention provides an active dynamic radiation pattern 



Declaration of Dr. Mark Mahon 
EX1003  

 130 

 

solution that can change and adapt to various radiation pattern which in turn alters 

the intensity of radiation in required direction and time according to scenarios to 

protect user from radiation.” Id., [0026]. This steerable antenna is configured to 

steer radiation energy away from the user and into the areas where the user is not 

located, thereby created dead zones in the other directions, as illustrated in Figure 1. 

236. To the extent a POSITA looked to Yin to determine the zones to avoid 

and zones to direct radiation toward, it is my opinion that it would have been obvious 

for a POSITA to use Prasad’s ability to adjust beam radiation patterns of its steerable 

antenna to radiate in directions that are not in said zones or spans of directions in the 

three dimensional space (as explained above) based on the determination of zones 

or spans of directions disclosed in Yin (see Section VIII.C.3, supra).  

237. Accordingly, in my opinion Prasad, alone or in combination with Yin, 

discloses and renders obvious Limitation 1[c][iii] and that Prasad, alone or in 

combination with Yin, in combination with Yin also discloses and renders 

Limitation  1[c][iii] obvious.  

7. 1[d]: wherein said at least one steerable antenna operates on 

one or multiple bands and radiates at one or more 

frequencies in the range of 10 GHz to 500 GHz. 

238. In my opinion, Prasad in view of Seol renders limitation 1[d] obvious.  

Prasad discloses that its “system can be designed to adopt different multi band 
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antennas” such as a “dual band” antenna system that operates on multiple bands.  

EX1006, [0024].  

239. In my opinion, it would have been obvious to a POSITA to operate 

Prasad’s steerable antenna system to radiate at frequencies in the range of 10 GHz 

to 500 GHz in view of Seol.  Seol discloses transmitting and receiving signals by 

“beamforming in a millimeter-wave communication system.”  EX1007, 2:27-30; see 

also id., 5:29-37.  In my opinion, a POSITA would have known that mmWave 

systems operate at frequencies between 30 and 300 GHz, i.e., in the range of 10 to 

500 GHz.  See EX1007, 5:38-42 (example using 60 GHz); EX1015, [0006] 

(explaining that mmWave systems operate at “a radio frequency of 30 GigaHertz 

(GHz)-300 GHz”).  Seol also discloses that beamforming is implemented using an 

“antenna array” that “focus[es] signal waves in a specific direction” (i.e., a steerable 

antenna).  EX1007, 5:12-28.   

240. In my opinion, a POSITA would have been motivated to apply Seol’s 

teachings regarding mmWave band steerable antennas to Prasad’s steerable antenna 

system, and would have reasonably expected the combination to succeed, for the 

reasons set forth in Section VIII.B. 

241. Accordingly, in my opinion, Prasad in combination with Seol renders 

Limitation 1[d] obvious. As such, in my opinion Prasad in view of Seol, and/or 

Prasad in view of Seol and Yin, discloses and renders obvious the entirety of claim 
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1, and a POSITA would have understood Prasad in view of Seol, and/or Prasad in 

view of Seol and Yin, to disclose and render obvious the entirety of claim 1.  

D. Claim 2: The method of claim 1, wherein said detecting step 

comprises one or more of: capturing one or more images with at 

least one camera; detecting ambient light or blockage thereof with 

at least one light sensor; detecting motion of said wireless device 

with at least one gyroscope; detecting one or more of audio or 

ultrasonic signals relating to the orientation of the user or structure 

with one or more of a microphone, ultrasonic sensor, or ultrasonic 

transducer; and detecting relative position of the user or structure 

with at least one capacitive sensor. 

242. In my opinion, Claim 2 is obvious over Prasad in view of Seol, and also 

over Prasad in view of Seol and Yin.  Specifically, Prasad teaches each of the 

additional alternative steps recited in Claim 2.   

243. As to the step of “capturing one or more images with at least one 

camera,” Prasad teaches “[o]ne or more sensors or cameras . . . optimally located 

in the mobile device according to the design for scanning & sensing the environment, 

. . . scanning & sensing in multi direction & dimension, computing distance range 

of user & other environment with respect to device.” EX1006, Claim 22; see also 

id., Claim 32 (“utilise active and passive infrared sensors or cameras for sensing the 

user”). 

244. As to the step of “detecting ambient light or blockage thereof with 

at least one light sensor,” Prasad teaches a “proximity sensor” that can be 
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implemented as an “ambient light sensor to sense the change in … ambient light 

level on the environment of the mobile device.” EX1006, Cl. 22.  

245. As to the step of “detecting motion of said wireless device with at 

least one gyroscope,” Prasad teaches “the sensor system 130 utilises Gyro sensor, 

accelerometer or similar sensor to actively sense the change in orientation of the 

wireless mobile device 100 and accordingly control the direction and intensity of 

radiation on user facing direction.” EX1006, [0022]; see also id., Claim 22, [0010]. 

246. Although the foregoing is sufficient to satisfy the claim, in my opinion, 

Prasad also discloses the other types of recited sensors. EX1006, [0022] (acoustic 

sensors, capacitive sensors); Claim 22 (microphone).  

247. Accordingly, in my opinion Prasad discloses the additional limitation 

of claim 2 and a POSITA would have understood Prasad to disclose the additional 

limitation of claim 2. As such, in my opinion Prasad in view of Seol, and/or Prasad 

in view of Seol and Yin, discloses and renders obvious the entirety of claim 2, and a 

POSITA would have understood Prasad in view of Seol, and/or Prasad in view of 

Seol and Yin, to disclose and render obvious the entirety of claim 2.  

E. Claim 3: The method of claim 1 wherein a directional radiating 

pattern of said one or more beams is different from a receiving 

pattern used in said step of receiving said signals. 

248. In my opinion, Claim 3 is obvious over Prasad in view of Seol.  In 

particular, Seol discloses using different beam patterns for transmission and 
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reception as claimed.  See Ground 2, Claim 3; EX1007, 9:8-14, Table 1.  

Additionally, for at least the same reasons I explain and reference above in 

connection with claim 3 of Ground 2, which I incorporate herein by reference, it is 

my opinion that Seol discloses and renders obvious the additional limitations of 

Claim 3. See Ground 2, claim 3.  

249. Moreover, in my opinion, a POSITA would have been motivated to 

apply Seol’s teachings regarding transmit and receive beam patterns to Prasad’s 

steerable antenna system, and would have reasonably expected the combination to 

succeed, for the reasons that I set forth in Section VIII.B.  

250. Accordingly, in my opinion Prasad in view of Seol also discloses and 

renders obvious the additional limitations of Claim 3. As such, in my opinion Prasad 

in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders obvious 

the entirety of claim 3, and a POSITA would have understood Prasad in view of 

Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious the 

entirety of claim 3.  

F. Claim 4: The method of claim 1 further comprising a step of 

receiving signals arriving from one or more directions that are 

within said zones or spans of directions of said user or structure. 

251. In my opinion, Claim 4 is obvious over Prasad in view of Seol.  In 

particular, Seol discloses that the MS may receive signals “omni-directionally,” i.e., 

in all directions including those within the zones or spans of directions of the user.  
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See Ground 2, Claim 4; EX1007, 9:8-14. Additionally, for at least the same reasons 

I explain and reference above in connection with claim 4 of Ground 2, which I 

incorporate herein by reference, it is my opinion that Seol discloses and renders 

obvious the additional limitations of Claim 4. See Ground 2, claim 4.  

252. In my opinion, a POSITA would have been motivated to apply Seol’s 

teachings regarding transmit and receive beam patterns to Prasad’s steerable antenna 

system, and would have reasonably expected the combination to succeed, for the 

reasons that I set forth in Section VIII.B. 

253. Accordingly, in my opinion Prasad in view of Seol also discloses and 

renders obvious the additional limitations of Claim 4. As such, in my opinion Prasad 

in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders obvious 

the entirety of claim 4, and a POSITA would have understood Prasad in view of 

Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious the 

entirety of claim 4.  

G. Claim 5: The method of claim 1 wherein said at least one steerable 

antenna or said another antenna uses one or more of: 

beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 

beam switchable array, active combining, passive combining, and 

hybrid antenna structure. 

254. In my opinion, Claim 5 is obvious over Prasad in view of Seol.  In 

particular, Prasad discloses a “smart RF antenna system” using “adaptive 

beamforming, beam steering, switching, antenna diversity, spatial processing & 
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filtering, spatial diversity, diversity gain, pattern diversity, polarization diversity, 

reconfigure antenna system & controlling excitation phase to match polarization, 

multidirectional antenna amplification.” EX1006, Claim 24. Prasad further discloses 

that “the antenna design uses either one or combination of following but not limited 

to tunable Metamaterials, tunable Electromagnetic Band Gap (EBG) . . . to achieve 

dynamic radiation pattern, beamforming, beam steering etc.” EX1006, [0024].  

255. Accordingly, in my opinion Prasad in view of Seol also discloses and 

renders obvious the additional limitations of claim 5. As such, in my opinion Prasad 

in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders obvious 

the entirety of claim 5, and a POSITA would have understood Prasad in view of 

Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious the 

entirety of claim 5.  

H. Claim 6: The method of claim 1, wherein a directional radiating 

pattern of said one or more beams is different from a receiving 

pattern used in said step of receiving said signals. 

256. For at least the same reasons I explain and reference above in 

connection with claim 3 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 6. See Ground 3, claim 3. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 6, and a POSITA would have understood Prasad in 
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view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 6.  

I. Claim 7: The method of claim 6 further comprising using time 

division duplexing for communication, using said one or more 

beams radiated by said at least one steerable antenna and signals 

received by at least one of said at least one steerable antenna. 

257. In my opinion, Claim 7 is obvious over Prasad in view of Seol.  In 

particular, Seol discloses using a “Time Division Duplex (TDD) frame” to divide 

“synchronization/broadcasting” between a base station and mobile station for 

beamforming.  EX1007, 9:41-47.   

258. In my opinion, a POSITA would have been motivated to apply Seol’s 

teachings regarding Time Division Duplexing to Prasad’s steerable antenna system, 

and would have reasonably expected the combination to succeed, for the reasons that 

I set forth in Section VIII.B.  

259. Accordingly, in my opinion Prasad in view of Seol also discloses and 

renders obvious the additional limitations of claim 7. As such, in my opinion Prasad 

in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders obvious 

the entirety of claim 7, and a POSITA would have understood Prasad in view of 

Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious the 

entirety of claim 7.  

J. Claim 8: The method of claim 6 wherein said step of receiving 

signals with said at least one steerable antenna receives said signals 
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arriving from one or more directions that are within said zones or 

spans of directions of said user or structure. 

260. For at least the same reasons I explain and reference above in 

connection with claim 4 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 8. See Ground 3, claim 4. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 8, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 8.  

K. Claim 9: The method of claim 1 wherein the at least one steerable 

antenna operates on multiple bands. 

261. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad in view of Seol also discloses and renders 

obvious the additional limitations of claim 9. See Ground 3, Limitation 1[d]. As 

such, in my opinion Prasad in view of Seol, and/or Prasad in view of Seol and Yin, 

discloses and renders obvious the entirety of claim 9, and a POSITA would have 

understood Prasad in view of Seol, and/or Prasad in view of Seol and Yin, to disclose 

and render obvious the entirety of claim 9.  
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L. Claim 10: The method of claim 1, and wherein said steps of 

detecting, determining, and adjusting are performed multiple 

times as said one or more parameters change over time. 

262. In my opinion, Prasad discloses the additional limitation of claim 10. 

In particular, Prasad uses the term “active” to convey that its system can adapt as the 

device moves or the environment changes over time. Prasad teaches that “[t]he 

system actively sense multiple environments surrounding the device and checks 

for appropriate space & environment based on its property, dimension, direction, 

range, location, position, device orientation, diffraction, usage scenarios, operating 

modes and signal quality parameters for selecting the best feasible directions to 

actively shape and optimise the radiation pattern.” EX1006, Claim 21(e). Prasad 

further teaches that its solution “primarily focus[es] on multi mode dynamic 

radiation pattern for actively varying, controlling and reducing the intensity of 

radiation on direction facing the user and accordingly maintaining the radiation on 

other directions taking signal quality parameters into account to maintain quality of 

communication.” Id., [0007]. Prasad further discloses that “[t]he lattice structure of 

the tunable metamaterial and EBG is adjusted in real time, making it possible to 

reconfigure the structure during operation.” Id., [0024].   

263. In my opinion, a POSITA would have understood Prasad’s disclosure 

that the adjustment to the antenna can be “reconfigure[d] . . . during operation” to 

disclose that that both the beamforming adjustments themselves, and the inputs 
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required for that adjustment (i.e. the “detecting” and “determining” steps) occur 

multiple times as said one or more parameters change over time.    

264. Accordingly, in my opinion Prasad discloses the additional limitation 

of claim 10 and a POSITA would have understood Prasad to disclose the additional 

limitations of claim 10. As such, in my opinion Prasad in view of Seol, and/or Prasad 

in view of Seol and Yin, discloses and renders obvious the entirety of claim 10, and 

a POSITA would have understood Prasad in view of Seol, and/or Prasad in view of 

Seol and Yin, to disclose and render obvious the entirety of claim 10.  

M. Claim 11 

1. 11[pre]: A wireless device for avoiding radiation of a user or 

structure, comprising: 

265. For at least the same reasons I explain and reference above in 

connection with 1[pre] of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol discloses and renders obvious 11[pre]. See 

Ground 3, 1[pre]. The “wireless mobile device to reduce SAR” of Prasad 

corresponds to the claimed “wireless device for avoiding radiation of a user or 

structure.” See EX1006, Title; see also id., [0015]-[0017]. 

2. 11[a]: one or more sensors selected from the group consisting 

of cameras, microphones, audio sensors, ultrasound sensors 

or transducers, range finders, capacitive sensors, gyroscopes, 

light detectors, or motion detectors configured to detect in a 
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three dimensional space an orientation of said wireless device 

relative to either or both said user and said structure; 

266. For at least the same reasons I explain and reference above in 

connection with Limitation 1[a] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad discloses and renders obvious Limitation 

11[a]. See Ground 3, Limitation 1[a]. 

3. 11[b]: one or more processors communicatively coupled to 

said one or more sensors; 

267. In my opinion, Prasad discloses Limitation 11[b]. In particular, Prasad 

discloses a “processing unit” that “compute[s] the information from the sensors” and 

“controls the sensor system.”  EX1006, Claim 23.  For example, the processing unit 

may be a “microprocessor”  that “interact[s] with [the] sensor system.” Id., [0019].  

268. Accordingly, in my opinion Prasad discloses 11[b] and a POSITA 

would have understood Prasad to disclose 11[b]. 

4. 11[c][i]: at least one steerable antenna communicatively 

coupled to said one or more processors 

269. In my opinion, Prasad discloses limitation 11[c][i]. In particular, Prasad 

discloses a steerable antenna.  See 1[pre].  In my opinion, the steerable antenna is 

in communication with (i.e., communicatively coupled with) Prasad’s processor.  

Among other things, Prasad’s “processing unit” may “actively shape & optimise the 

antenna radiation pattern,” “compute[] and control[] the antenna system of the 

communicating devices,” and “reconfigure the antenna system in real time.  
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EX1006, claim 23; see also id., [0022] (embodiment using microprocessor to 

“manipulate” a “control signal” to “control[] the radiation pattern” of the antenna).    

270. Accordingly, in my opinion Prasad discloses 11[c][i] and a POSITA 

would have understood Prasad to disclose 11[c][i].    

5. 11[c][ii]: wherein said at least one steerable antenna is 

configured to adjust a beam radiation pattern so as to steer 

or direct its energy in particular directions while providing 

nulls or dead zones in other directions, 

271. For at least the same reasons I explain and reference above in 

connection with Limitations 1[c][i]-[iii] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad, and/or Prasad in view of Yin, discloses and 

renders obvious Limitation 11[c][ii]. See Ground 3, Limitations 1[c][i]-[iii]. 

6. 11[c][iii]: wherein said at least one steerable antenna radiates 

at one or more frequencies in the range of 10 GHz to 500 

GHz; and 

272. For at least the same reasons I explain and reference above in 

connection with Limitations 1[d] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad in view of Seol, discloses and renders obvious 

Limitation 11[c][iii]. See Ground 3, Limitation 1[d]. 

7. 11[d][i]: a non-transitory computer readable medium 

comprising executable instructions that when executed by 

said one or more processors cause said one or more 

processors to perform the steps of: 

273. In my opinion, Prasad discloses limitation 11[d][i]. As discussed above, 

Prasad discloses a “processing unit” such as a “microprocessor.”  See Limitation 
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11[b], Ground 3 (incorporated herein by reference).  In my opinion, a POSITA 

would have understood that a microprocessor executes instructions (i.e., executable 

instructions) stored in memory (i.e., a non-transitory computer readable medium) 

to perform specific functions.  Indeed, Prasad expressly discloses that the processing 

units “utilise[s]” information, such as “[c]orrelation tables or lookup tables” that “are 

saved in memory of mobile device.”  EX1006, cl. 23.   

274. Accordingly, in my opinion Prasad discloses 11[d][i] and a POSITA 

would have understood Prasad to disclose 11[d][i]. 

8. 11[d][ii]: receiving signals from said one or more sensors 

pertaining to said orientation in the three dimensional space; 

275. In my opinion, Prasad discloses Limitation 11[d][ii]. In particular, 

Prasad discloses that the processing unit/microprocessor receives and processes 

information from the sensors.  See my discussion of Limitation 11[a]-[b], Ground 

3 (incorporated herein by reference). Prasad further discloses sensors that detect the 

orientation of the device in three dimensional space.  See my discussion of 

Limitation 1[a], Ground 3 (incorporated herein by reference). 

276. Accordingly, in my opinion Prasad discloses 11[d][ii] and a POSITA 

would have understood Prasad to disclose 11[d][ii]. 

9. 11[d][iii]: using said signals, computing zones or spans of 

directions corresponding with one or more directions of 

either or both said user and said structure relative to said at 
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least one steerable antenna in the three dimensional space; 

and 

277. In my opinion Prasad, alone or in combination with Yin, discloses 

limitation 11[d][iii]. In particular, Prasad discloses that the processing unit uses the 

“sensor system parameters” (i.e., said signals) for “user recognition … and 

environment sensing with dimension and range.”  EX1006, claim 23.  Moreover, for 

at least the same reasons I explain and reference above in connection with 

Limitations 1[b] of Ground 3, which I incorporate herein by reference, it is my 

opinion that Prasad, alone or in view of Yin, discloses and renders obvious 

Limitation 11[d][iii]. See Ground 3, Limitation 1[b]. Accordingly, it is my opinion 

that Prasad, alone or in view of Yin, further discloses that user recognition involves 

computing zones or spans of directions corresponding with the user.   

278. Accordingly, in my opinion Prasad, alone or in view of Yin,  discloses 

11[d][iii] and a POSITA would have understood Prasad, alone or in view of Yin,  to 

disclose 11[d][iii]. 

10. 11[d][iv]: adjusting one or more beam radiation patterns of 

said at least one steerable antenna to radiate in one or more 

directions of said particular directions which are not in said 

zones or spans of directions in the three dimensional space, 

279. In my opinion, Prasad discloses limitation 11[d][iv]. In particular, 

Prasad discloses that the processing unit “comput[es] the control signal” used to 

adjust the “antenna radiation pattern” to reduce “radiation exposure on user 
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facing direction while maintaining radiations on other directions.”  EX1006, cl. 

21; see also id., [0022] (“microprocessor 150 manipulate[s] the … control signal” to 

“control[] the radiation pattern”). Moreover, for at least the same reasons I explain 

and reference above in connection with Limitation 1[c][i] of Ground 3, which I 

incorporate herein by reference, it is my opinion that Prasad, alone or in view of Yin, 

discloses and renders obvious Limitation 11[d][iv]. See Ground 3, Limitation 1[c][i].  

280. Accordingly, in my opinion Prasad, alone or in view of Yin, discloses 

11[d][iv] and a POSITA would have understood Prasad, alone or in view of Yin, to 

disclose 11[d][iv]. 

11. 11[e]: wherein said at least one steerable antenna radiates 

said one or more beams based on signals from said one or 

more processors determined on execution of said executable 

instructions, and 

281. In my opinion, Prasad discloses limitation 11[e]. In particular, Prasad’s 

processing unit uses a “control signal,” determined “based on signal[s] from … [the] 

sensors” to control the antenna radiation pattern.  EX1006, [0021]; see also 

11[d][i]-[ii] (discussing how processing unit processes signals from the sensors); 

1[c][ii] (discussing radiation pattern of steerable antenna).  Moreover, for at least the 

same reasons I explain and reference above in connection with Limitations 11[d][i]-

[ii] and 1[c][ii] of Ground 3, which I incorporate herein by reference, it is my opinion 

that Prasad, alone or in view of Yin, discloses and renders obvious Limitation 11[e]. 

See Ground 3, Limitations 11[d][i]-[ii] and 1[c][ii].  
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282. Accordingly, in my opinion Prasad, alone or in view of Yin,  discloses 

11[e] and a POSITA would have understood Prasad, alone or in view of Yin, to 

disclose 11[e]. 

12. 11[f]: wherein said at least one steerable antenna operates on 

one or multiple bands; and 

283. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad, alone or in view of Seol, discloses and renders 

obvious Limitation 11[f]. See Ground 3, Limitation 1[d].  

13. 11[g]: a receiver for receiving over-the-air signals. 

284. In my opinion, Prasad discloses limitation 11[g]. In particular, Prasad 

discloses a wireless device that includes a “receiver” portion in its transceiver: 
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EX1006, Fig. 3.  Prasad further discloses incorporating its antenna system in 

“wireless mobile devices … utilising [an] RF system.”  In my opinion, a POSITA 

would have understood than an “RF system,” including Prasad’s “receiver,” is 

designed to receive “over-the-air” signals (e.g., cellular signals).  Indeed, a receiver 

capable of receiving over-the-air signals is integral to wireless device operation (e.g., 

a cellular phone). 

285. Accordingly, in my opinion Prasad discloses 11[g] and a POSITA 

would have understood Prasad to disclose 11[g]. As such, in my opinion Prasad in 
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view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders obvious 

the entirety of claim 11, and a POSITA would have understood Prasad in view of 

Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious the 

entirety of claim 11.  

N. Claim 12: The wireless device of claim 11, wherein said at least one 

steerable antenna comprises a plurality of steerable antennas. 

286. In my opinion, Prasad discloses the additional limitation of claim 12. 

In particular, Prasad discloses that “the antenna design” of the steerable antenna may 

use “antenna arrays or diversity with RF system to achieve dynamic radiation 

pattern, beamforming, beam steering.”  EX1006, [0024]; see also id., cl. 24 (reciting 

an “[a]ntenna system” that uses “MIMO and antenna arrays.”  In my opinion, a 

POSITA would have understood that an “antenna array” is made up of an organized 

arrangement of a plurality of steerable antenna elements, each of which operates 

an individual antenna. EX1007, 5:14-16 (explaining that an “antenna array” 

comprises a set of “individual antennas … called antenna elements”).   

287. Accordingly, in my opinion Prasad discloses the additional limitation 

of claim 12 and a POSITA would have understood Prasad to disclose the additional 

limitation of claim 12. As such, in my opinion Prasad in view of Seol, and/or Prasad 

in view of Seol and Yin, discloses and renders obvious the entirety of claim 12, and 

a POSITA would have understood Prasad in view of Seol, and/or Prasad in view of 

Seol and Yin, to disclose and render obvious the entirety of claim 12.  
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O. Claim 13: The wireless device of claim 11, wherein said one or more 

sensors includes one or more cameras, gyroscopes, light or motion 

detectors, capacitive sensors, microphones, and ultrasound sensors 

or transducers. 

288. For at least the same reasons I explain and reference above in 

connection with Limitation 1[a] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad discloses and renders obvious the additional 

limitations of claim 13. See Ground 3, Limitation 1[a]. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 13, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 13.  

P. Claim 14: The wireless device of claim 11, wherein said one or more 

parameters are selected from the group consisting of light, motion, 

orientation, video, capacitance, ultrasound, and sound. 

289. For at least the same reasons I explain and reference above in 

connection with claim 2 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad, alone or in combination with Yin, also discloses and renders 

obvious the additional limitations of claim 14. See Ground 3, claim 2. As such, in 

my opinion Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses 

and renders obvious the entirety of claim 14, and a POSITA would have understood 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render 

obvious the entirety of claim 14.  
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Q. Claim 15: The wireless device of claim 11 wherein a directional 

radiating pattern of said one or more beams radiated from said at 

least one steerable antenna is different from a receiving pattern of 

said at least one steerable antenna. 

290. For at least the same reasons I explain and reference above in 

connection with claim 3 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 15. See Ground 3, claim 3. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 15, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 15.  

R. Claim 16: The wireless device of claim 11 wherein said receiver 

receives said over-the-air signals in one or more directions that are 

within said zones or spans of directions of said user or structure. 

291. For at least the same reasons I explain and reference above in 

connection with claim 4 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad also discloses and renders obvious the additional limitations 

of claim 16. See Ground 3, claim 4. As such, in my opinion Prasad in view of Seol, 

and/or Prasad in view of Seol and Yin, discloses and renders obvious the entirety of 

claim 16, and a POSITA would have understood Prasad in view of Seol, and/or 

Prasad in view of Seol and Yin, to disclose and render obvious the entirety of claim 

16.  
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S. Claim 17: The wireless device of claim 11 wherein said at least one 

steerable antenna or said receiver uses one or more of: 

beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 

beam switchable array, active combining, passive combining, and 

hybrid antenna structure. 

292. For at least the same reasons I explain and reference above in 

connection with claim 5 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad also discloses and renders obvious the additional limitations 

of claim 17. See Ground 3, claim 5. As such, in my opinion Prasad in view of Seol, 

and/or Prasad in view of Seol and Yin, discloses and renders obvious the entirety of 

claim 17, and a POSITA would have understood Prasad in view of Seol, and/or 

Prasad in view of Seol and Yin, to disclose and render obvious the entirety of claim 

17.  

T. Claim 18: The wireless device of claim 11, wherein a directional 

radiating pattern of said one or more beams radiated from said at 

least one steerable antenna is different from a receiving pattern 

used by said at least one steerable antenna or said receiver used to 

receive said over-the-air signals. 

293. For at least the same reasons I explain and reference above in 

connection with claim 3 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 18. See Ground 3, claim 3. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 18, and a POSITA would have understood Prasad in 
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view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 18.  

U. Claim 19: The wireless device of claim 18 wherein said wireless 

device is configured for time division duplexing for 

communication, using said one or more beams radiated by said at 

least one steerable antenna and using over-the-air signals received 

by at least one of said at least one steerable antenna or said receiver. 

294. For at least the same reasons I explain and reference above in 

connection with claim 7 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 19. See Ground 3, claim 7. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 19, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 19.  

V. Claim 20: The wireless device of claim 18 wherein said receiver 

receives signals in one or more directions that are within said zones 

or spans of directions of said user or structure. 

295. For at least the same reasons I explain and reference above in 

connection with claim 4 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 20. See Ground 3, claim 4. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 
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obvious the entirety of claim 20, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 20.  

W. Claim 21: The wireless device of claim 11 wherein the at least one 

steerable antenna operates on multiple bands. 

296. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad in view of Seol also discloses and renders 

obvious the additional limitations of claim 21. See Ground 3, Limitation 1[d]. As 

such, in my opinion Prasad in view of Seol, and/or Prasad in view of Seol and Yin, 

discloses and renders obvious the entirety of claim 21, and a POSITA would have 

understood Prasad in view of Seol, and/or Prasad in view of Seol and Yin, to disclose 

and render obvious the entirety of claim 21.  

X. Claim 22: The wireless device of claim 11 wherein said executable 

instructions cause said steps of receiving, using, and adjusting to be 

performed multiple times as said one or more parameters change 

over time. 

297. For at least the same reasons I explain and reference above in 

connection with claim 10 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad also discloses and renders obvious the additional limitations 

of claim 22. See Ground 3, claim 10. As such, in my opinion Prasad in view of Seol, 

and/or Prasad in view of Seol and Yin, discloses and renders obvious the entirety of 
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claim 22, and a POSITA would have understood Prasad in view of Seol, and/or 

Prasad in view of Seol and Yin, to disclose and render obvious the entirety of claim 

22.  

Y. Claim 23 

1. 23[pre]: A steerable antenna system for avoiding radiation of 

a user or structure by a wireless device, comprising: 

298. For at least the same reasons I explain and reference above in 

connection with 1[pre] and 11[pre] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad discloses and renders obvious 11[pre]. See 

Ground 3, 1[pre] and 11[pre] . The “directional radiation protection system for 

wireless mobile device to reduce SAR” of Prasad corresponds to the claimed 

“steerable antenna system for avoiding radiation of a user or structure by a wireless 

device.” See EX1006, Title; see also id., [0015]-[0017]. 

2. 23[a]: one or more sensors configured to detect in a three 

dimensional space using one or more cameras, microphones, 

audio sensors or transducers, ultrasound sensors, range 

finders, capacitive sensors, gyroscopes, light detectors, or 

motion detectors, an orientation of said wireless device 

relative to either or both said user and said structure; 

299. For at least the same reasons I explain and reference above in 

connection with Limitations 1[a] and 11[a] of Ground 3, which I incorporate herein 

by reference, it is my opinion that Prasad discloses and renders obvious Limitation 

23[a]. See Ground 3, Limitations 1[a], 11[a]. 
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3. 23[b]: a computation module communicatively coupled to 

said one or more sensors configured to determine zones or 

spans of directions; 

300. In my opinion, Prasad, alone or in combination with Yin, discloses and 

renders obvious Limitation 23[b]. In particular, Prasad discloses a processing unit 

(“computation module”) communicatively coupled to the sensors.  See Limitation 

11[b], Ground 3 (incorporated herein by reference).  Prasad’s processing module, 

alone or together with Yin, determines zones or spans of directions based on sensor 

signals.  See Limitation 11[d][iii], Ground 3 (incorporated herein by reference).   

301. Accordingly, in my opinion Prasad, alone or in combination with Yin, 

discloses Limitation 23[b] and a POSITA would have understood Prasad to disclose 

23[b]. 

4. 23[c]: at least one steerable antenna that radiates at one or 

more frequencies in the range of 10 GHz to 500 GHz 

communicatively coupled to said computation module, said 

at least one steerable antenna being configured for 

adjustably radiating one or more beams in one or more 

directions which are not in said zones or spans of directions 

in the three dimensional space, 

302. In my opinion, Prasad in view of Seol discloses Limitation 23[c]. In my 

opinion, Prasad in view of Seol renders obvious a steerable antenna that radiates at 

frequencies in the 10 GHz to 500 GHz range as shown in connection with Limitation 

1[d], Ground 3 (incorporated herein by reference).  The antenna is communicatively 

coupled to the processing unit as shown in connection with Limitation 11[c], Ground 
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3 (incorporated herein by reference).  The steerable antenna is configured to 

adjustably radiate beams as recited in the claim and as shown in connection with 

Limitations 1[c][i]-[iii], Ground 3 (incorporated herein by reference).  Moreover, for 

at least the same reasons I explain and reference above in connection with 

Limitations 1[c][i]-[iii], 1[d], and 11[c] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad in view of Seol discloses and renders obvious 

Limitation 23[c]. See Ground 3, Limitations 1[c][i]-[iii], 1[d], and 11[c]. 

303. Accordingly, in my opinion Prasad in view of Seol renders obvious 

Limitation 23[c] and a POSITA would have understood that Prasad in view of Seol 

renders obvious Limitation 23[c]. 

5. 23[d]: wherein said zones or spans of directions correspond 

with one or more directions of said user or structure relative 

to said at least one steerable antenna in the three dimensional 

space, 

304. For at least the same reasons I explain and reference above in 

connection with Limitation 1[b] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad, alone or in combination with Yin, also 

discloses and renders obvious Limitation 23[d]. See Ground 3, Limitation 1[b].  

6. 23[e]: wherein said at least one steerable antenna is 

configured to adjustably steer or direct its energy in 
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particular directions while providing nulls or dead zones in 

other directions in the three dimensional space, 

305. For at least the same reasons I explain and reference above in 

connection with Limitations 1[c][i]-[ii] and 11[c][ii] of Ground 3, which I 

incorporate herein by reference, it is my opinion that Prasad, alone or in view of Yin, 

also discloses and renders obvious Limitation 23[e]. See Ground 3, Limitations 

1[c][i]-[ii], 11[c][ii].  

7. 23[f]: wherein said at least one steerable antenna operates on 

one or multiple bands; and 

306. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad, alone or in view of Seol, also discloses and 

renders obvious Limitation 23[f]. See Ground 3, Limitation 1[d].  Accordingly, in 

my opinion Prasad in view of Seol renders obvious Limitation 23[f] and a POSITA 

would have understood that Prasad in view of Seol renders obvious Limitation 23[f]. 

8. 23[g]: a receiver for receiving signals. 

307. For at least the same reasons I explain and reference above in 

connection with Limitation 11[e] and 11[g] of Ground 3, which I incorporate herein 

by reference, it is my opinion that Prasad also discloses and renders obvious 

Limitation 23[g]. See Ground 3, Limitation 11[e] and 11[g]. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 11, and a POSITA would have understood Prasad in 
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view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 11.  

Z. Claim 24: The steerable antenna system of claim 23, wherein said 

at least one steerable antenna comprises a plurality of steerable 

antennas. 

308. For at least the same reasons I explain and reference above in 

connection with claim 12 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad also discloses and renders obvious the additional limitations 

of claim 24. See Ground 3, claim 12. As such, in my opinion Prasad in view of Seol, 

and/or Prasad in view of Seol and Yin, discloses and renders obvious the entirety of 

claim 24, and a POSITA would have understood Prasad in view of Seol, and/or 

Prasad in view of Seol and Yin, to disclose and render obvious the entirety of claim 

24.   

AA. Claim 25: The steerable antenna device of claim 23, wherein said 

one or more sensors includes one or more cameras, gyroscopes, 

light or motion detectors, capacitive sensors, microphones, and 

ultrasound transducers. 

309. For at least the same reasons I explain and reference above in 

connection with claim 2 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad also discloses and renders obvious the additional limitations 

of claim 25. See Ground 3, claim 2. As such, in my opinion Prasad in view of Seol, 

and/or Prasad in view of Seol and Yin, discloses and renders obvious the entirety of 

claim 25, and a POSITA would have understood Prasad in view of Seol, and/or 
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Prasad in view of Seol and Yin, to disclose and render obvious the entirety of claim 

25.  

BB. Claim 26: The steerable antenna device of claim 23, wherein said 

one or more parameters are selected from the group consisting of 

light, motion, orientation, video, capacitance, ultrasound, and 

sound. 

310. For at least the same reasons I explain and reference above in 

connection with claim 2 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad also discloses and renders obvious the additional limitations 

of claim 26. See Ground 3, claim 2. As such, in my opinion Prasad in view of Seol, 

and/or Prasad in view of Seol and Yin, discloses and renders obvious the entirety of 

claim 26, and a POSITA would have understood Prasad in view of Seol, and/or 

Prasad in view of Seol and Yin, to disclose and render obvious the entirety of claim 

26.  

CC. Claim 27: The steerable antenna system of claim 23 wherein a 

directional radiating pattern of said one or more beams radiated 

from said at least one steerable antenna is different from a 

receiving pattern of said at least one steerable antenna. 

311. For at least the same reasons I explain and reference above in 

connection with claim 3 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 27. See Ground 3, claim 3. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 
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obvious the entirety of claim 27, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 27.  

DD. Claim 28: The steerable antenna system of claim 23 wherein said 

receiver using said at least one steerable antenna or said receiver 

receives signals in one or more directions that are within said zones 

or spans of directions of said user or structure. 

312. For at least the same reasons I explain and reference above in 

connection with claim 4 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 28. See Ground 3, claim 4. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 28, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 28.  

EE. Claim 29: The steerable antenna system of claim 23 wherein said 

at least one steerable antenna or said receiver uses one or more of: 

beamforming, beamsteering, beam or antenna element selection, 

adaptive beamforming, multibeam combining, MIMO, phasing, 

beam switchable array, active combining, passive combining, and 

hybrid antenna structure. 

313. For at least the same reasons I explain and reference above in 

connection with claim 5 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad also discloses and renders obvious the additional limitations 
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of claim 29. See Ground 3, claim 5. As such, in my opinion Prasad in view of Seol, 

and/or Prasad in view of Seol and Yin, discloses and renders obvious the entirety of 

claim 29, and a POSITA would have understood Prasad in view of Seol, and/or 

Prasad in view of Seol and Yin, to disclose and render obvious the entirety of claim 

29.  

FF. Claim 30: The steerable antenna system of claim 23, wherein a 

directional radiating pattern of said one or more beams radiated 

from said at least one steerable antenna is different from a 

receiving pattern used by said at least one steerable antenna or said 

receiver. 

314. For at least the same reasons I explain and reference above in 

connection with claim 3 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 30. See Ground 3, claim 3. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 30, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 30.  

GG. Claim 31: The steerable antenna system of claim 30 wherein the 

steerable antenna system is configured for time division duplexing 

for communication, using said one or more beams radiated by said 
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at least one steerable antenna and signals received by at least one 

of said at least one steerable antenna or said receiver. 

315. For at least the same reasons I explain and reference above in 

connection with claim 7 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 31. See Ground 3, claim 7. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 31, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 31.  

HH. Claim 32: The steerable antenna system of claim 30 wherein said 

receiver receives signals in one or more directions that are within 

said zones or spans of directions of said user or structure. 

316. For at least the same reasons I explain and reference above in 

connection with claim 4 of Ground 3, which I incorporate herein by reference, it is 

my opinion that Prasad in view of Seol also discloses and renders obvious the 

additional limitations of claim 32. See Ground 3, claim 4. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 32, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 32.  
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II. Claim 33: The steerable antenna system of claim 23 wherein the at 

least one steerable antenna operates on multiple bands. 

317. For at least the same reasons I explain and reference above in 

connection with Limitation 1[d] of Ground 3, which I incorporate herein by 

reference, it is my opinion that Prasad, alone or in view of Seol, also discloses and 

renders obvious claim 33. See Ground 3, Limitation 1[d]. As such, in my opinion 

Prasad in view of Seol, and/or Prasad in view of Seol and Yin, discloses and renders 

obvious the entirety of claim 33, and a POSITA would have understood Prasad in 

view of Seol, and/or Prasad in view of Seol and Yin, to disclose and render obvious 

the entirety of claim 33.  

I, Mark Mahon, declare under penalty of perjury under the laws of the United 

States that the foregoing is true and correct. 

 

Dated:  September 26, 2025  
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