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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 10,484,976 (“’976 Patent” or 

“Patent-at-Issue”), Ex. 1001. 

¶2. Specifically, 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 the references Petitioners put forth vis-à-vis the 

Patent-at-Issue. 

¶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.  
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¶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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III. RELEVANT TIME 

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

priority date of January 6, 2017 (“Effective Priority Date”).  I am aware that the 

Petitioner has argued that the ’976 Patent has an effective priority date of 

January 3, 2018.  Pet. 7.  None of my opinions in this declaration would change 

based on the Patent-at-Issue having an effective priority of either 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. 

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 ’976 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” and “familiarity with the 

wireless standards and protocols related to data transmission and network 

management.”  Pet. 5 (citing Mahon Dec’l ¶¶34–39).  Petitioners view is also that 

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

¶15. I understand that Patent Owner generally concurs with Petitioner 

description, with the caveat that the experience would be two years and the relevant 
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field is, as noted in the ’976 Patent, the “TECHNICAL FIELD” concerning 

“communication systems . . . specifically . . . new signaling, procedures, user 

equipment (UE) and base stations for uplink ultra-reliable low latency 

communications (URLLC).”  See Ex. 1001 1:19–22. 

¶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.  To the extent that I cite documents that were created 

after the Effective Priority Date, I have considered that their teachings are still 

instructive. 

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. 
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VI. ISSUES CONCERNING PETITIONERS USE OF U.S. PATENT NO. 
10,959,218 (“BABAEI”) 

A. A Base Station Generally Uses CSI Request to Trigger an Aperiodic CSI 
Report from a Particular UE 

¶20. A base station can configure the UEs for reporting CSI that is measured 

on reference signals, which are also configured by the BS.  When configuring the 

UEs for CSI reporting through RRC, a BS can determine if it needs the UEs to report 

CSI periodically or based on a trigger (aperiodic).  Configuring the periodic CSI 

reporting can be done at the start of the session through an RRC command, while 

aperiodic reporting is triggered by the BS on-demand every time a report is needed. 

Both options are available in the standard to allow the BS to balance the utility of 

CSI against the overhead of reporting. For example, periodic CSI reporting for a UE 

that does not have much traffic is a waste of precious BS spectrum resources, where 

an aperiodic, on-demand CSI reporting is beneficial only when there is traffic to the 

UE. On the other hand, for a UE with continuous traffic, using a trigger-based CSI 

report, would be inefficient and increase the overhead with the BS having to send 

repeated triggers in its downlink transmissions. 

¶21. When triggering a UE to send aperiodic CSI report, this is 

accomplished by the BS setting the “CSI request” field in its DCI element 

transmitted on the downlink control channel to non-zero. Further DCI format 0 is 

used for transmitting this trigger for the aperiodic CSI report.    
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B. The DCI Format 0 Restrictions That the “2-bit” or “3-bit” CSI Request 
Field Must Be Mapped onto the UE Specific Search Space Given by the 
C-RNTI Comes from ETSI TS 136 212 V13.6.0 

¶22. Petitioners cite to Babaei’s discussion of the DCI Format 0’s channel 

state information (“CSI” ) request field, Pet. 33-34 (citing Ex. 1006 14:52–15:04 

(“[T]he fields for DCI format 0 may comprise . . . [a] CSI request e.g. 1, 2 or 3 

bits.”)), as “suggest[ing] that the DCI format 0 used for scheduling could be sent in 

the common rather than UE-specific search space.”  The use for this DCI format 0 

and its CSI request field is explicitly defined in the standard specified in Ex. 2005 at 

pages 2 to 3. It clearly indicates that the 2-bit of the CSI request field in DCI format 

0 is to be used for UEs that are configured with no more than 5 downlink cells when 

requesting their aperiodic CSI report. Similarly, the 3-bit field is to be used for UEs 

that are configured with more than 5 downlink cells. This is also in agreement with 

the Babaei reference that petitioners rely upon [Ex 1006 14:50-15:31]. In both these 

cases, the DCI format 0 is addressed to a specific UE and is transmitted in the UE-

specific search space, contrary to Petitioners’ view to use it to transmit it in the 

common search space. Again, as previously explained, a DCI format 0 with the CSI 

request field is used to trigger an aperiodic CSI report, which means that is it specific 

to a UE and is not common to multiple UEs and hence needs to be addressed to a 

specific UE. Hence, it is obvious why a DCI format 0 transmission with CSI request 

field set needs to be sent on a UE-specific search space.  

Daingean EX2002 
AT&T et al v Daingean, IPR2024-00510 

Page 13 of 40



IPR2024-00510   Patent No. Patent 10,484,976 

- 11 - 

C. Having Different UEs Share a SPS C-RNTI, Where an SPS-ConfigIndex 
Determines to which UE the SPS C-RNTI Is Addressed, Increases the 
Processing or Power Any UE Spends to Decode a Shared SPS C-RNTI 

¶23. Configurations regarding operations, transmissions, etc. are indicated 

by the BS to the UEs through DCI elements in the downlink control channel. A DCI 

element can be transmitted in the common search space or in a UE-specific search 

space depending on the format used. Irrespective of where the element is transmitted, 

every UE will have to decode the element to obtain the desired information. Hence, 

transmitting a DCI element in a common search space, where multiple UEs can 

access it, does not reduce the processing burden of any of the UEs, where each of 

them still has to individually decode the DCI element. On the contrary, as I describe 

next, it can increase the processing burden for the UEs compared to transmitting on 

the UE-specific search space.  

¶24. Petitioners suggest a modification to the references such that the SPS-

ConfigIndex bits will be used to address the UEs and the DCI control element will 

be transmitted in the common search space of the downlink control channel. This is 

problematic for two reasons. First, with USS, a UE only needs to determine if the 

CRC scrambling produces a valid result.  With CSS, in addition to de-scrambling 

the CRC bits using the common, shared SPS RNTI, each of the UEs will need to 

decode the SPS-ConfigIndex bits to determine if the DCI element is being addressed 
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to them. This additional decoding incurs more processing for the UE that is not 

experienced if transmitted in the UE-specific search space.  

¶25. Second, decoding elements from the common search space (CSS) is 

less efficient compared to the user-specific search space (USS). DCIs in CSS are 

meant for common information and require blind decoding over a large resource 

region to accommodate several common information to UEs. A UE will have to 

decode all the resources in the CSS using each specific RNTI corresponding to 

information it is interested in, to locate and decode where information relevant to it 

is encoded. This is unlike USS, where the UE knows which specific set of resources 

have been allocated to its USS and hence to consider for decoding (non-blind). USS 

decoding saves on time and processing complexity for the UE. Given the additional 

overhead from using the USS, a POSITA would not be motivated to place it in the 

CSS.  

D. UEs Sharing a SPS RNTI Removes the Security Gained from Scrambling 
the DCI Format CRC Bits 

¶26. DCI elements carrying information common to multiple UEs (e.g. cell-

specific configuration parameters) are placed in the CSS through a DCI element, 

whose CRC bits are scrambled with a shared RNTI for use by multiple UEs. Since 

a CSS carries multiple such common information and UEs are not aware of where 

different elements are placed, each UE needs to blindly decode the CSS looking for 

the various elements using shared RNTIs specific to those elements. By the very 
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nature of CSS and the common process used by UEs to decode common information 

using shared RNTIs from CSS, security is not the primary focus for information 

placed in CSS. In contrast, UE-specific information carried in the USS, are 

scrambled with a UE-specific RNTI, restricting information access to un-intended 

UEs. Placing UE-specific information in CSS and sharing the corresponding RNTI 

with multiple UEs, will allow other un-intended UEs access to the desired UE’s 

information, removing the security guards available when placing information in the 

USS and leads to a security concern.  

VII. ISSUES CONCERNING PETITIONERS USE OF U.S. PATENT PUB. 
NO. 2018/0035332 (“AGIWAL”) 

A. UEs Must Expend Processing Resources and Power to Send Skip 
Confirmations 

¶27. Petitioners propose a new Skip confirmation element that will be sent 

by the UE, in response to a Skip command from the BS that is used in Agiwal 

[Ex. 1009]. Pet. 56–61.  They posit that such a Skip confirmation element can 

address the limitation of  MAC confirmation elements taught by the ’976 Patent. A 

POSITA would not be motivated to redesign Agiwal and combine it with Babaei in 

the manner articulated by the petitioners since it runs into two major problems. First, 

skip commands are used in Agiwal for BS to reallocate uplink resources to a 

different UE that needs to send URLLC data on the uplink. Since these resources are 

being re-allocated from another UE(s), the BS needs to instruct those a priori 
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allocated UE(s) to skip their uplink transmission in those resources, which have now 

been allocated to a different UE.  Expecting the UE(s) that relinquished the 

previously-allocated resources to send a confirmation back to the BS for the same, 

requires those UEs to spend additional processing resources and power to construct 

the Skip confirmation element message as well as transmit it back to the BS.  

B. A Base Station Cannot Wait for Skip Confirmations with URLLC 

¶28. Second, the added complication that is not resolved by such a Skip 

confirmation option it is unclear what that BS should do when these confirmation 

element transmissions get lost, and/or the UE(s) decide not to relinquish their prior 

allocation. This will lead to collisions of uplink transmissions and affect the success 

of the URLLC transmission, for whom the BS’s Skip transmission was designed in 

the first place in Agiwal. The reason for these complications is clear. Agiwal is not 

intended to be used in the manner argued by the Petitioners. Indeed, it never teaches 

a Skip confirmation element, and Agiwal’s teachings make it clear why such an 

option, as envisioned by the petitioners, would be detrimental. The Skip command 

by the BS taught by Agiwal is primarily to help a UE with a stringent QoS (e.g. 

URLLC) traffic get an opportunity to transmit quickly on the uplink at the expense 

of less stringent QoS (e.g. eMBB) traffic by reallocating resources. Agiwal explicitly 

teaches that Skip command is sent in the preceding frame N+3 for the immediately 

next frame N+4 URLLC transmission [Ex. 1009 [0061]]. Agiwal also teaches that 
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the schedule of the URLLC transmission N2 is equal or prior to the Skip instruction 

transmission N3, N3>=N2 [Ex. 1009 [0064-0066, 0071]]. This clearly teaches that 

the Skip instruction is meant to serve as a command rather than an option that needs 

confirmation from the UEs, who are allocated resources that have been repurposed 

to the URLLC UE. Notwithstanding the problems identified in sending a Skip 

confirmation, even if the UEs want to send a confirmation, there is not sufficient 

time for such a confirmation to be useful at the BS, since it would arrive after the 

expiry of the desired transmission, and the BS cannot use such confirmation since it 

has already scheduled the URLLC traffic before sending the Skip command. Hence, 

sending a Skip confirmation would not serve any utility. A POSITA would thus 

clearly understand from Agiwal that a Skip element from the BS is meant to serve 

as a command without confirmations for it to be useful in preempting resources 

successfully for URLLC traffic.  

VIII. 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. 
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¶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, and may jeopardize the validity of the Patent-at-Issue. 

Executed on ___May 15, 2024_______, at ___Suwanee, GA_____________. 

  
       

Dr. Karthikeyan Sundaresan 
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APPENDIX A (RESUME) 
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