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I. INTRODUCTION1 

¶1. My name is Dr. Karthikeyan Sundaresan.  I have been retained by Daingean 

Technologies Ltd. (“Patent Owner” or “DTL”) to provide my expert assessment and 

technical opinions in connection with the above captioned inter partes review 

(“IPR”) of U.S. Patent No. Patent 10,932,207 (“’207 Patent” or “Patent-at-Issue”), 

Ex. 1001. 

¶2. Specifically, I have been asked to provide my opinion regarding specific 

aspects of the how a person of ordinary skill in the art (“POSITA”) would understand 

certain teachings and aspects of references US Patent Publication No. 2017/0019930 

(“Lee1”), US Patent Publication No. 2010/0255847 (“Lee2”), and the ’207 Patent. 

¶3. This declaration is based on information currently available to me.  I reserve 

the right to expand, modify, or supplement my opinions if I become aware of 

evidence or information that was not available for review at the time I drafted this 

declaration. 

¶4. DTL is paying me at a rate of $450 per hour plus expenses for my study and 

testimony in this case.  This compensation is not contingent upon my performance, 

the outcome of this IPR, or any issues involved in or related to this IPR. 

 
1 All emphasis is added in this report unless otherwise noted. 
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II. PROFESSIONAL BACKGROUND AND QUALIFICATIONS 

¶5. I have attached my curriculum vitae (“CV”) as Appendix A to this declaration.  

My CV includes a list of publications on which I am an author.  It contains further 

details regarding my experience, education, and other qualifications. Nonetheless, I 

now expound upon my qualifications and professional background related to the 

field of wireless communications, and particularly to methods and apparatus for 

requesting, transmitting, and using system information in wireless communications. 

¶6. I am a Professor in the School of ECE, Georgia Tech.  Prior to that, I spent 

fifteen years in wireless and telecom research at NEC Labs America, Princeton. 

¶7. My research interests are broadly in wireless networking and mobile 

computing, and span both algorithm design as well as system prototyping. 

¶8. I am the recipient of ACM Sigmobile’s Rockstar award (2016) for my 

contributions to mobile computing and wireless networking.  I have also received 

several best paper awards at prestigious ACM and IEEE conferences.  I also received 

a business contribution award for bringing research technology to commercialization 

at NEC.  

¶9. I led the spin-out efforts of two innovative research technologies (NavigateIO 

Inc. and Wirinos Inc.) for infrastructure-free tracking of first responders in GPS-

denied environments and sustainable product tracking in supply chains. 
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¶10. I have participated in various organizational and editorial roles for IEEE and 

ACM conferences and journals, and served as the program committee co-chair for 

ACM MobiCom’16.  I am a Fellow of the National Academy of Inventors, Fellow 

of the IEEE, and an ACM distinguished member. 

¶11. I am listed as an inventor/co-inventor on many patents and patent applications.  

The following list reflects some that are related to requesting, transmitting, and using 

system information in wireless communications. 

Number Title Filed 

8,098,609 
Integrated scheduling of unicast and multicast 

traffic in relay-enabled wireless networks 
2/9/2009 

8,134,946 
System and method for scheduling in relay-

assisted wireless networks 
6/27/2008 

8,310,975 
Optimal beam scheduling for multicasting in 

wireless networks 
1/22/2010 

8,340,584 
Systems and methods for adaptive beamforming 

in indoor wireless networks 
2/9/2009 

8,380,133 

Beamforming methods and systems employing 

measured power at a receiver to perform channel 

estimation 

3/16/2010 

8,519,888 
Wireless multicasting with beamforming 

antennas 
3/11/2011 

8,537,738 
Method and a system of video multicast 

scheduling 
11/2/2011 

8,537,928 
Channel estimation methods and systems based 

on power measurement at receivers 
10/8/2010 

8,767,580 
Femtocell resource management for interference 

mitigation 
2/29/2012 

8,780,849 

Methods and systems for allocation of macro cell 

resources in a distributed femto cell network and 

a distributed relay station network 

10/12/2012 
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Number Title Filed 

8,837,332 

Method for a canceling self-interference signal 

using passive noise cancellation for full-duplex 

simultaneous (in time) and overlapping (in 

space) wireless transmission and reception on the 

same frequency band 

12/13/2011 

8,891,604 Coordinated multi-point transmission 9/27/2012 

8,923,907 Scalable network MIMO for wireless networks 1/31/2013 

8,976,696 
Methods and systems for integrating batch 

scheduling with external beamforming 
11/14/2012 

9,066,351 
Tailoring wireless transmission strategies to user 

profiles 
7/19/2013 

9,125,047 Cloud-based radio access network for small cells 7/25/2013 

9,137,788 
Multiple-input multiple-output wireless 

communications with full duplex radios 
8/17/2012 

9,337,966 Carrier aggregation 7/19/2013 

9,537,587 
Efficient large-scale multiple input multiple 

output communications 
6/12/2015 

9,654,174 

Method and apparatus for managing a power line 

communication network in multi-flow 

environments 

9/4/2015 

9,723,566 Interference cancellation 8/5/2015 

9,813,944 

System and method for dynamic provisioning of 

Wi-Fi capacity in large venues using C-RAN 

architecture 

12/20/2016 

9,936,414 Enabling long-term-evolution/Wi-Fi coexistence 9/20/2016 

9,967,860 
Efficient network-wide broadcasting over LTE 

networks 
3/10/2016 

10,021,172 
Software driven long-term-evolution core 

network for mobile access 
9/23/2016 

10,122,547 
Enabling high-bandwidth, responsive mobile 

applications in LTE networks 
8/15/2016 

10,292,054 
Enabling technologies for LTE on unlicensed 

spectrum 
2/1/2017 

10,405,373 
Distributed core architecture for implementing 

wireless communication networks 
7/17/2018 

10,410,025 
Product checkout and interest detection in retail 

environment using radio-frequency identification 
4/16/2018 
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Number Title Filed 

10,469,188 

System and method for enabling interference-

awareness for LTE operation in unlicensed 

spectrum 

7/19/2018 

10,582,529 Speculative scheduling in mobile networks 3/8/2018 

10,616,880 
Signaling for coordinated multi-point 

transmission and reception (CoMP) 
12/29/2017 

11,054,843 

Self-configuring long term evolution radio 

access network on unmanned autonomous 

vehicles 

3/1/2019 

11,356,172 Unmanned aerial vehicle network 3/12/2020 

11,388,564 
Infrastructure-free RF tracking in dynamic 

indoor environments 
8/21/2020 

11,595,934 Infrastructure-free tracking and response 3/26/2021 

2009 135777 

High performance scheduling methods and 

apparatus for leveraging diversity in relay-

enabled wireless networks 

11/24/2008 

2009 310783 
Controlled Dissemination of Information in 

Mobile Networks 
2/17/2009 

2010 046414 
Systems and methods for leveraging spatial reuse 

in OFDMA relay networks 
2/18/2009 

2010 054143 Uplink connectivity for mobile clients 7/9/2009 

2011 199913 
Multicast scheduling systems and methods for 

leveraging cooperation gains in relay networks 
10/18/2010 

2012 026932 

High Performance and Low Complexity 

Scheduling Method for Adaptive Resource 

Usage in OFDMA Wireless Relay Networks 

7/28/2011 

2012 322454 
Resource management framework for distributed 

OFDMA femtocell networks 
6/13/2012 

2015 023248 

Multi-user multiple input multiple output 

(MIMO) communication with distributed 

antenna systems in wireless networks 

7/16/2014 

2015 029904 
Enabling full-duplex communication in legacy 

LTE systems 
7/17/2014 

2015 029908 

Resource Management with Device-Device 

Communication in Next Generation Cellular 

Networks 

7/24/2014 
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Number Title Filed 

2015 117370 

Coordinated Multi-Point Transmission and 

Reception (CoMP) with Non-Ideal Backhaul 

(NIB) 

10/30/2014 

2015 163716 
Intelligent Wi-Fi-offloading for next-generation 

mobile networks 
12/9/2014 

2015 281978 
Multicell beamforming system and methods for 

OFDMA small-cell networks 
3/31/2014 

2015 372743 
Interference alignment in a network with 

asymmetrical channel dimensions 
6/17/2015 

2016 269941 

Asynchronous access and synchronous 

transmission for coexistence of wireless 

standards 

3/1/2016 

2017 126798 
Design of randomization function and its 

application in load balancing 
11/1/2016 

2018 270690 
Blue-printing interference for LTE access in 

unlicensed spectrum 
3/8/2018 

2019 036786 
Interference topology inference to enhance 

performance of LTE unlicensed networks 
7/24/2018 

2021 294993 
Reading passive wireless tags using commodity 

devices 
3/16/2021 

2022 381870 
Visual and RF sensor fusion for multi-agent 

tracking 
5/26/2022 

2023 345207 
Realizing Enterprise-Grade Localization Using 

Wi-Fi 802.11mc Fine Tune Measurement 
3/13/2023 

AU2018203448 
Signaling for coordinated multi-point 

transmission and reception (CoMP) 
5/16/2018 

EP3175562 
Scaling wireless full duplex in multi-cell 

networks with spatial interference alignment 
7/29/2015 

JP20082891A 
Method for scheduling heterogeneous traffic in 

b3g/4g cellular network with multiple channels 
3/7/2008 

WO2016145137 
Scaling the LTE control plane for future mobile 

access 
3/10/2016 

III. RELEVANT TIME 

¶12. I have been asked to assume that the Patent-at-Issue has an effective priority 

date of February 20, 2017 (“Effective Priority Date”). 
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¶13. To the extent that I cite to exhibits created or published after the Effective 

Priority Date, I consider that the reference is still relevant to what a POSITA would 

have understood the point for which I cite the reference at or around the time of the 

invention. 

IV. LEVEL OF ORDINARY SKILL IN THE ART 

¶14. I understand that Petitioners have proposed that a person of ordinary skill in 

the art (“POSITA”) for the ’207 Patent “would have had a B.S. in Electrical 

Engineering or a related field with at least three years of experience designing, 

developing, and/or testing telecommunication systems,” including “familiarity with 

the wireless standards and well-known protocols for accessing wireless networks,” 

and that “[m]ore education may supplement practical experience or vice versa.”  

Pet. 10 (citing Ex. 1003 ¶36). 

¶15. I understand that Patent Owner generally concurs with Petitioners’ 

description, with the caveat that the experience would be two years. 

¶16. I have considered both proposals, and my analysis would not change under 

either. 

¶17. It is my opinion that I would at least qualify as a person of ordinary skill in 

the art at the relevant time under any of the above descriptions, and that I exceed this 

level of knowledge, experience, and education so that I am qualified to provide an 

expert opinion in this proceeding. 
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¶18. I have approached my analysis from the perspective of a POSITA as of the 

Effective Priority Date. 

V. MATERIALS CONSIDERED 

¶19. In forming my opinions expressed herein, I have considered the items listed 

in the Current Exhibit list found beginning on page ii and the Petition. 

VI. MY OPINION REGARDING SELECTED ISSUES 

A. A POSITA Understood that the Format of the Items in Limitations 4c 

and 4d, preamble¬Initial¬Received¬Target¬Power() and power-

Ramping¬Step(),  are Functions 

¶20. The use of a name followed by parentheses is obvious to one of ordinary 

skill in the art that it represents a function. It is a widely used convention in any form 

of execution logic or code that one comes across in engineering and computer 

science. The latter are fields highly pertinent to the patent under consideration. The 

variable that is used within the parentheses represents the variable that serves as 

input to the function. The nature of the function can range from a simple look-up 

table to a series of instructions.  

¶21. When the function is a simple look-up table, the input variable x serves 

as the index to the table. Depending on the value of x that is input to the function, a 

different entry from the table is obtained and returned as output. For example, 

consider a function: Map(x) that performs the role of a simple table lookup mapping 

small integers to large real values as shown below.  
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x Map(x) 

0 521.75 

1 1965.30 

2 4500.50 

3 521.75 

When x=1, the function Map(x) returns the output of 1965.30, while it returns an 

output of 521.75 when x=0.  

¶22. The function can also perform a set of instructions that is dependent on 

the input given to it.  For example, consider a simple quadratic function: Quad(x) = 

10*x^2, that takes as input, values for the variable ‘x’, squares it and multiplies it by 

a constant 10 to yield the corresponding output. When x=2, Quad(2) equates to 40, 

and when x=4, Quad(4) equates to 160. 

¶23. Irrespective of the role performed by the function, it is important to note 

that the output of a function depends on the input provided to it. 

¶24. It would be obvious to a POSITA that the claims of the patent under 

consideration clearly indicate the use of functions 

preambleinitialReceivedTargetPower() and powerRampingStep(), both taking an 

input variable. When the input is one value, indicated by ‘0’ in the claims, the 

functions return the corresponding initial power 

preambleinitialReceivedTargetPower(0) and power ramping step  
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powerRampingStep(0) values corresponding to the 4-step procedure case. When the 

input is a different value, indicated by ‘1’ in the claims, the functions return the 

corresponding initial power preambleinitialReceivedTar­getPower(1) and power 

ramping step  powerRampingStep(1) values corresponding to the 2-step procedure 

case. Under plain and ordinary meaning, it is straightforward for a POSITA to see 

that these two functions use different input values to correspond to the 4-step and 2-

step procedure cases.  

¶25. It is important to note that a function can return the same output for 

multiple values. However, this must not be interpreted as the function being 

independent of any input. Considering our earlier example function: Quad(x) = 

10*x^2, we find that the function will yield the same output for a pair of values, each 

being negative of the other. For example, Quad(4) = Quad(-4) = 160. However, this 

does not mean that Quad()’s output is independent of ‘x’. For example, Quad(2) is 

not equal to Quad(4). Similarly, in the Map() function example, while Map(0) = 

Map(3) from the table, Map(0) is not equal to Map(1) and hence the Map() function 

is dependent on an input. It is known to a POSITA that if the output of a function is 

always the same, it is not dependent on any input. On the other hand, if the output 

varies based on input, then it does depend on the input. From the plain and ordinary 

meaning of the patent’s claim elements, it is clear to a POSITA that the functions 

preambleinitialReceivedTargetPower() and powerRampingStep() take different 
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input values for the 4-step (‘0’ input) and 2-step (‘1’ input) procedures to be capable 

of outputting different values based on the input. 

B. Lee2’s Distance Rationale for having Different Power Parameters for the 

Connection Cases Is No Rationale to Have Different Power Parameters 

for Two- and Four-Step Access Procedures 

¶26. Lee2 teaches that different events have different power control parameters. 

Lee2 further teaches that events relating to handoff and data resume operate with a 

higher initial power than the events relating to idle-to-connected and RRC 

reconnection. Of course, Lee2’s reasoning for using different power settings for 

different procedures—certain procedures are usually performed at a farther distance 

from the base station—is inapplicable to the 2-step and 4-step access procedures, 

because any of the different events could rely on a two or four step access procedure. 

¶27. Indeed, the ’207 Patent explicitly teaches that within each of these events, one 

could use either the 2-step or 4-step access procedure based on a RSRP threshold. 

See Ex. 1001 at 16:32-17:15. RSRP may or may not correspond to distance in the 

real world due to various wireless artifacts like shadowing or multipath fading that 

make signal propagation deviate from a simple path loss model and hence distance—

a client close to the base station could have low RSRP but not be in need of a handoff. 

However, RSRP does relate to decoding capability and hence is employed for 

making the decision of 2-step versus 4-step in the ’207 Patent. Hence, irrespective 

of the event, the ’207 Patent teaches how to decide between using a 2-step and 4-
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step procedure with correspondingly  different power control parameters based on 

RSRP.  In short, Lee2’s teachings that applies different power control parameters to 

events would not lead a POSITA to arrive at the ’207 Patent solution of using a 2-

step versus 4-step power control parameter selection.  

¶28. Also, a POSITA would have had no motivation to modify Lee2 to arrive at 

’207 Patent’s teachings, particularly when such an application can lead to a 

detrimental effect. With 2-step and 4-step access procedures being possible with 

each event contemplated by Lee2, it is unclear if two power control decisions will 

be made – one decision at the event level and another decision at the 2-step vs 4-step 

level. If so, these two decisions could be conflicting with each other and could lead 

to unintended and potentially detrimental consequences for the connection. On the 

other hand, if they were to be combined into a single decision, it would not have 

been obvious to a POSITA how to arrive at this combined decision for power control 

parameter selection from Lee2’s teachings. Either way, Lee2’s teachings that 

address power control at an event level do not motivate or teach a POSITA to arrive 

at ’207 Patent’s teachings.  

VII. DECLARATION 

¶29. In signing this declaration, I recognize that the declaration will be filed as 

evidence in a contested case before the Patent Trial and Appeal Board of the United 

States Patent and Trademark Office.  I also recognize that I may be subject to cross 
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examination on the subject matter of this declaration.  If cross examination is 

required of me, I will appear for cross examination within the United States during 

the time allotted for cross examination. 

¶30. I declare that all statements made herein of my own knowledge are true and 

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

these statements are made with the knowledge that willful false statements are 

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 

United States Code. 

Executed on ________________________, at _________________________. 

  
       

Dr. Karthikeyan Sundaresan 

SUWANEE, GAJune 18, 2024
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