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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. 10,841,958 (“’958 Patent” or “Patent-

at-Issue”), Ex. 1001. 

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

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

certain teachings and aspects of U.S. Pat. Publication No. 2015/0382284 

(“Brismar”). 

¶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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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. 10,841,958 (“’958 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 U.S. Pat. Publication No. 2015/0382284 

(“Brismar”). 

¶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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I. 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.  

Daingean EX2002 
AT&T et al v Daingean, IPR2024-00402 

Page 8 of 41



IPR2024-00402   Patent No. 10,841,958 

– 3 – 

¶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. 

¶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 
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Number Title Filed 

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 

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 
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Number Title Filed 

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 

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 
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Number Title Filed 

2015 029908 

Resource Management with Device-Device 

Communication in Next Generation Cellular 

Networks 

7/24/2014 

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 
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II. RELEVANT TIME 

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

priority date of July 28, 2016 (“Effective Priority Date”). 

¶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. 

III. LEVEL OF ORDINARY SKILL IN THE ART 

¶14. I understand that Petitioners have proposed that “[a] person of ordinary 

skill in the art (‘POSITA’) at the time of Effective Priority Date for the ’958 Patent 

would have had 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.  Pet. 8 (citing Stark Dec’l ¶33).  Petitioners view is also 

that more education may supplement practical experience or vice versa.  Id. 

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

description, with the caveat that the experience would be two years and the relevant 

field is, as noted in the ’958 Patent, the “TECHNICAL FIELD” concerning “wireless 

communications, and particularly to methods and apparatus for requesting, 

transmitting, and using system information (SI) in wireless communications.”  See 

Ex. 1001 1:11–16. 
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¶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. 

¶18. I have approached my analysis from the perspective of a POSITA as of 

the Effective Priority Date. 

IV. MATERIALS CONSIDERED 

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

and exhibits listed on in the Current Exhibit List beginning on page ii. 

V. BRISMAR 

A. Brismar Only Teaches Timeouts for Dynamic SIBs and Does Not Disclose 

a Static SIB’s Value Tag Updating upon a Dynamic SIB’s Change 

¶20. Brismar teaches that value tags are used for static SIBs [0012], while 

dynamic SIBs employ expiry timers [0013].  It discloses that static SIBs carry 

information that seldom change, while dynamic SIBs contain information that 

change often. It teaches that both static and dynamic SIBs are distributed on the 

broadcast channel and configured with potentially different repetition rates. 
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¶21. Since the information associated with a static SIB changes seldom, it is 

possible for its SI distribution to be made “on-demand” based on request from the 

UE instead of periodic broadcast [0159].  This is made possible with the help of 

value tags associated with these static SIBs. A value tag associated with a static SIB 

is updated by the network based on change of its corresponding SIB information. 

The updated value tag is then notified to the UE through the paging and SI change 

messages on the primary channel. “… a new SB-BC2 value tag may be included in 

the Paging Type 1 and System Information Change Indication messages.”[0097]. 

Brismar teaches that the UE will reacquire the modified static SIB if the value tag is 

updated and different from its stored one. “… the UE may check the SB-BC2 and 

compare the new value tags for the BC2 SIBs with the stored ones. If they differ the 

UE may reacquire the modified SIB.” [0097]. 

¶22. On the other hand, given the dynamic nature of information in the 

dynamic SIBs, Brismar teaches that dynamic SIBs are instead associated with expiry 

timers at the UEs. These timers allow a UE to reacquire the dynamic SIB on their 

expiry. Brismar discloses that dynamic SIBs are periodically broadcasted by the 

network at a repetition rate and the UEs are meant to obtain the SIB information on 

expiry of their corresponding timers. These timers are set to be equal to or greater 

than the repetition rate of the broadcast, indicating that the UEs will have to read and 

reacquire the dynamic SIB information on the broadcast channel if the timer has 
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expired. Brismar explicitly teaches the use of expiry timers for dynamic SIBs, which 

a POSITA would understand to be an efficient, low-overhead method of 

broadcasting SIBs that change often. Based on Brismar, a POSITA would not be 

motivated to use value tags for dynamic SIBs since it would lead to value tag updates 

being sent by the network often, resulting in increased overhead on the downlink of 

the network.  Thus, Brismar does not teach the update of a value tag that is associated 

with a static SIB based on a change to a dynamic SIB. In fact, it teaches the contrary, 

where value tags are used for static SIBs to indicate occasional change in static SIB 

information, allowing for UEs to accordingly reacquire the static SIB from the 

network and not meant for dynamic SIBs. 

B. Brismar Teaches to Place the SI Distribution in Progress Flag on Unused 

Bits to Avoid Backwards Compatibility Problems 

¶23. Brismar teaches the use of a secondary distribution channel to avoid 

changing format of SI messages in the primary distribution channel. This is to 

facilitate backwards compatibility that is critical for legacy UEs to be able to obtain 

the essential SIBs on the primary distribution channel. Without access to the 

essential SIBs, legacy UEs may be unable to perform critical functions such as 

connecting to the network, performing handoffs, etc.  

¶24. For similar reasons of backward compatibility, Brismar also teaches 

that the existing unused bits in paging, acquisition and control channels in the 

primary channel are used for notification of information relating to SIBs in the 
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secondary distribution channel such as scheduling blocks in BC2 (SB-BC2) as well 

as the distribution in progress flag. “… the currently unused bits on an already 

existing channel such as the Paging Indicator Channel (PICH) or Acquisition 

Indicator Channel (AICH). A PICH radio frame is 10ms long and contains 300 bits. 

However, only the first 288 are used for paging information. The SI distribution in 

progress flag can be mapped on the remaining 12 bits (or some parts thereof), for 

example with simple repetition coding of one bit of information” [0175-0177]. This 

avoids the need to change the structure of existing messages, while reusing them to 

maintain backwards compatibility. 

¶25. Brismar teaches that the SI distribution in progress flag is used by the 

network to notify UEs to stop sending further SI distribution requests as it prepares 

to disseminate the desired SIB information. This helps avoid overhead on the uplink. 

Further, Brismar explicitly teaches to include this flag in the unused bits of the 

primary channel, either in the PICH, AICH or P-CCPCH to maintain backwards 

compatibility. Hence, based on Brismar’s teachings a POSITA would be motivated 

to place either the flag and/or the information relating to secondary SIBs in the 

primary channel for backwards compatibility and not in the primary SIB as taught 

in the ’958.  
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C. Unused Signaling Bits in Brismar Are Subject to Channel Coding  

¶26. The unused bits in the primary channels, namely PICH, AICH or P-

CCPCH channels can avail repetition coding to provide reliability to the 

transmission of the flag. “… the currently unused bits on an already existing channel 

such as the Paging Indicator Channel (PICH) or Acquisition Indicator Channel 

(AICH). A PICH radio frame is 10ms long and contains 300 bits. However, only the 

first 288 are used for paging information. The SI distribution in progress flag can be 

mapped on the remaining 12 bits (or some parts thereof), for example with simple 

repetition coding of one bit of information” [0175-0177]. Brismar teaches that one 

bit of information can leverage the remaining 12 unused bits through repetition 

coding to provide reliability. And while the standard does not dictate that common 

physical channels (PICH, AICH) explicitly have channel coding, their bits may be 

so subject and depends on the implementation, such as where coding can be included 

as suggested in Brismar’s teaching.  Further, with UEs supporting space-time block 

codes, space-time block coding based transmit diversity encoding can also be 

applied to the bits of PICH and AICH to provide reliability.   See, e.g., Ex. 2005 

§ 5.3.1.1.1.  Based on Brismar’s teachings, there is no motivation for a POSITA to 

go against the benefit of backwards compatibility and place secondary SIB 

information inside of primary SIB for the purpose of providing reliability, when 

reliability can be provided for the unused bits in the primary channel. 
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D. A Change of Value Tag Merely Signals to a UE the Revision of 

Information, and Does Not Necessitate that the Way a UE Acquires the 

New Information Changes 

¶27. Brismar discloses that static SIBs are associated with a value tag and a 

change in their information can lead to an update of the value tag. The updated value 

tag is then notified to the UE through the paging and SI change messages on the 

primary channel. “…a new SB-BC2 value tag may be included in the Paging Type 

1 and System Information Change Indication messages.”[0097]. However, this only 

notifies the UE of a revision to the SIB information. It does not lead to the UE 

changing the way in which it acquires the updated SI.  

¶28. Brismar only discloses that the UE will reacquire the modified SIB if 

the value tag is updated and different from its stored one. “... the UE may check the 

SB-BC2 and compare the new value tags for the BC2 SIBs with the stored ones. If 

they differ the UE may reacquire the modified SIB.” [0097]. If at all, it teaches the 

contrary that the UE would have to reacquire through a SI distribution request if the 

SI distribution is originally configured to be “on-demand,” or by reading the 

scheduling blocks of SB-BC2 to obtain the desired broadcasted SI information based 

on its repetition rate on the secondary channel if the SI distribution is originally 

configured to be “ not on-demand.” Either way, it does not teach that the notification 

of a value tag update leads to a change in the UE’s method of SI acquisition. Hence, 

it does not disclose that the gNB changes the distribution method from on-demand 
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to broadcast upon change of value tag. Further, with value tags being specific to 

static SIBs, and dynamic SIBs employing expiry timers, Brismar does not also teach 

if and how the distribution of dynamic SIBs changes. 

VI. 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 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 

Apr 22, 2024 SUWANEE, GA
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