PTO/AIA/15 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number
' UTILITY GP.009C2 ‘

Attorney Docket No.
PATENT APPLICATION First Named Inventor | Kibum Kwon
T RA N S M ITTA L Title APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)} Express Mail Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450

Alexandria, VA 22313-1450

1. Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. I:' Applicant asserts small entity status.
See 37 CFR 1.27

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 51 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement}

5.[v | Drawing(s) (35 U.s.c. 113) [Total Sheets 11 ]

6. Inventor’'s Oath or Declaration [Total Pages 4 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e})}

a. I:' Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

I:l Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b.|:| Specification Sequence Listing on:
i. I:l CD-ROM or CD-R (2 copies); or
ii.I:l Paper

[ I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10. I:l Assignment Papers
(cover sheet & document(s))
Name of Assignee

11. 37 CFR 3.73(c) Statement Power of Attorney
(when there is an assignee)

12. I:l English Translation Document

(if applicable)

13. I:' Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

I:l Copies of citations attached
14. Preliminary Amendment

15. I:' Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

16. I:' Certified Copy of Priority Document(s)
(if foreign priority is claimed)

17. I:' Nonpublication Request
Under 35 U.S.C. 122(b)(2){B){i). Applicant must attach form PTO/SB/35

or equivalent.

18. I:l Other:

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 146410

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone Email
[ signatre  |/Seong Jun PARK/ pate 2020-01-02 )
_imm/ype) | S€ONG Jun PARK (ntrormeysagent) | 73,534 )

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A rrecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C.
552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the pubilic if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | GP.009C2
Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - ~uMUNICATION SYSTEM

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

+| Kibum KWON ]
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city |Feoul ||country of Residence | kKr |

Mailing Address of Inventor:

Address 1 Pantech Bidg., 1-2, DMC Sangam-dong, Mapo-gu

Address 2

City | Seoul State/Province | |
Postal Code 121-270 Countryi | |KR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

M I\Ilyungcheul HUNG M
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City |peoul ||Country of Residence | KR |

Mailing Address of Inventor:

Address 1 Pantech Bldg., 1-2, DMC Sangam-dong, Mapo-gu
Address 2
City Seoul State/Province | |
Postal Code 121-270 Countryi | kR
All Inventor§ Must_ Be Listed - A_dditional Inventor Information blocks may be A
generated within this form by selecting the Add button.
Correspondence Information: IPR2023-01269

Pantech Wireless, LLC Ex. 2021
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | GP.009C2

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS
COMMUNICATION SYSTEM

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 46410

Email Address edward.park@fidelis-laws.com [ Add Email | |Remove Email|

Application Information:

Title of the Invention W
Attorney Docket Number| GP.009C2 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 11 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.S.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
previded in the appropriate section(s) below (i.e.,, "Domestic Benefit/National Stage Information” and “Foreign Priority Informaticon”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
1
Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 146410 IPRZ2023-0126

EFS Web2.2.12 , Page 4 .of 345



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

GP.009C2

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

-

Remove

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of | 15820980 P017-11-22
Prior Application Status v

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
{(YYYY-MM-DD)

15820980

[Continuation of

14733068

4

2015-06-08

Prior Application Status

Remove

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14733068 [Continuation of ~] 13578531 2012-08-10
Prior Application Status -

Filing or 371(c) Date

by selecting the Add button.

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13578531 B 371 of international ~] PCT/KR2011/000909 2011-02-10
Additional Domestic Benefit/National Stage Data may be generated within this form v

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codei (if applicable)

10-2011-0008683

KR

P011-01-28

EFS Web 2.2.12

IPR2023-01269
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | GP.009C2

Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
10-2010-0027230 KR P010-03-26
Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2010-0012564 KR P010-02-10
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed hefore March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

IPR2023-01269
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | GP.009C2
Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

IPR2023-01269
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | GP.009C2

Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | k=) ppEAK INNOVATIONS ING

Mailing Address Information For Applicant:

Address 1 SUITE #806, DIGITAL-RO 34-GIL, 55, GURO-GU

Address 2

City Seoul State/Province

Country | kR Postal Code 08378
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | GP.009C2

Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Seong Jun PARK/ Date (YYYY-MM-DD)| [2020-01-02
First Name | Seong Jun Last Name | PARK Registration Number | [73,534
Additional Signature may be generated within this form by selecting the Add button. Add

IPR2023-01269
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Paqge 9 of 345

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | GP.009C2

Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); {2) furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject tc the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.
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ABSTRACT
Uplink synchronization establishment in a base station which operates a plurality of
component carriers according to one embodiment of the present description, is performed in that
the base station is connected to a user equipment, sets component carrier aggregation information,
generates an uplink timing groups in the set component carrier aggregation, and transmits

information on the thus-generated uplink timing groups to the user equipment.
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CLAIMS

1. A communication method comprising:
receiving, at a user equipment (UE), a Radio Resource Control (RRC) message through a
primary Component Carrier (CC), wherein the primary CC belongs to a first timing group, the
RRC message comprises information related to a second timing group, the second timing group
includes a secondary CC;
receiving, at the UE, information indicating a random access preamble;
transmitting, at the UE, the random access preamble through the secondary CC; and
receiving, at the UE, a random access response through the primary CC.
2. A communication apparatus comprising:
a memory; and
a processor operably coupled to the memory;
wherein the processor, when executing program instructions stored in the memory, is
configured to:
cause the apparatus to receive a Radio Resource Control (RRC) message through
a primary Component Carrier (CC), wherein the primary CC belongs to a first timing group, the
RRC message comprises information related to a second timing group, the second timing group
includes a secondary CC;
cause the apparatus to receive information indicating a random access preamble;
cause the apparatus to transmit the random access preamble through the
secondary CC; and

cause the apparatus to receive a random access response through the primary CC.
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APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A

WIRELESS COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation of U.S. Patent Application No. 13/578,531, filed
on August 10, 2012, which is the National Stage Entry of International Application No.
PCT/KR2011/000909, filed on February 10, 2011, and claims priority from and the benefit of
Korean Patent Application No. 10-2010-0012564, filed on February 10, 2010, Korean Patent
Application No, 10-2010-0027230, filed on March 26, 2010, and Korean Patent Application No.
10-2011-0008683, filed on January 28, 2011, all of which are hereby incorporated by reference

for all purposes as if fully set forth herein.

BACKGROUND

[0002] FIELD

[0003] The present invention relates to a method and apparatus for establishing an uplink
(UL) synchronization in a wireless communication system, and more particularly, to a method
and apparatus for configuring a UL synchronization with respect to at least one Component
Carrier (CC).

[0004] DISCUSSION OF THE BACKGROUND

[0005] Synchronization between a user equipment (UE) and an evolved node B (eNB) is
an important issue in a wireless communication system since transmission/reception of
information between the UE and the eNB may not be performed without synchronization.

[0006] Current wireless communication system needs to satisfy a user demand through
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use of a plurality of CCs, unlike a conventional wireless communication system that supports a
single component carrier (CC) or a single service band. However, a detailed scheme for
synchronization with respect to the plurality of CCs has not been provided yet.

[0007] Accordingly, there is a desire for a scheme for effective synchronization in a
wireless communication using a plurality of CCs since synchronization is a factor that has a great

effect on an efficiency of a network.

SUMMARY

[0008] Therefore, the present invention has been made in view of the above-mentioned
problems, and an aspect of the present invention is to provide a method and apparatus for
effectively operating a synchronization process by configuring an uplink (UL) synchronization in
a wireless communication network supporting a plurality of CCs of Carrier Aggregation system
for efficiency of a network, and secures stability of transmission/ reception.

[0009] Another aspect of the present invention is to provide a method and apparatus for
establishing synchronization in a wireless communication system.

[0010] Another aspect of the present invention is to provide a method and apparatus for
transmitting/receiving synchronization information to be used for establishing synchronization in
a wireless communication system.

[0011] Another aspect of the present invention is to provide a method and apparatus for
configuring a synchronization group with respect to a plurality of CCs in a wireless
communication system.

[0012] Another aspect of the present invention is to provide a method and apparatus for

configuring a synchronization group with respect to a plurality of CCs based on a connection
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mode of a UE in a wireless communication system.

[0013] Another aspect of the present invention is to provide a method and apparatus for
configuring a synchronization group based on characteristics of a plurality of CCs available in a
wireless communication system.

[0014] Another aspect of the present invention is to provide a method and apparatus of a
UE that may configure a UL timing synchronization group with respect to a plurality of CCs in a
wireless communication system.

[0015] Another aspect of the present invention is to provide a method and apparatus of a
UE that may obtain synchronization information associated with a plurality of CCs through a
random access procedure in a wireless communication system, and may establish and update
synchronization with an eNB.

[0016] In accordance with an aspect of the present invention, there is provided a method
for an eNB to establish an uplink (UL) synchronization in a wireless communication system, the
method including: receiving a synchronization request message from a user equipment (UE)
through one or more delegate CCs in a UL timing group; and transmitting UL synchronization
information corresponding to the UL timing group to the UE through the one or more CCs, so as
to establish the UL synchronization, and the one or more delegate CCs are selected by the UE
based on a state of the UL timing group and characteristics of a plurality of CCs forming the UL
timing group, so as to establish the UL synchronization.

[0017] In accordance with another aspect of the present invention, there is provided a
method for a UE to establish a UL synchronization in a wireless communication system, the
method including: transmitting a synchronization request message to an eNB through one or

more delegate CCs in a UL timing group; receiving UL synchronization information
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corresponding to the UL timing group for establishing the UL synchronization, from the eNB
through the one or more delegate CCs; and establishing synchronization by applying, to the UL
timing group, the UL synchronization information received through the one or more delegate
CCs, and the one or more delegate CCs are selected by the UE based on a state of the UL timing
group and characteristics of a plurality of CCs forming the UL timing group, so as to establish
the UL synchronization.

[0018] In accordance with another aspect of the present invention, there is provided an
eNB to establish a UL synchronization in a wireless communication system, the eNB including:
a controller to generate UL synchronization information corresponding to a UL timing group, So
as to establish the UL synchronization; and a transceiving unit to receive a synchronization
request message from a user equipment (UE) through one or more delegate CCs in the UL timing
group, and to transmit the UL synchronization information to the UE through the one or more
delegate CCs, and the one or more delegate CCs are selected by the UE based on a state of the
UL timing group and characteristics of a plurality of CCs forming the UL timing group, so as to
establish the UL synchronization.

[0019] In accordance with another aspect of the present invention, there is provided a UE
to establish a UL synchronization in a wireless communication system, the UE including: a
transceiving unit to transmit a synchronization request message to an eNB through one or more
delegate CCs in a UL timing group, and to receive UL synchronization information
corresponding to the UL timing group through the one or more delegate CCs; a controller to
determine the UL synchronization information received by the transceiving unit; and a UL
timing adjusting unit to establish a UL synchronization of the UL timing group, based on the UL

synchronization information determined by the controller, and the one or more delegate CCs are
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selected by the UE based on a state of the UL timing group and characteristics of a plurality of

CCs forming the UL timing group, so as to establish the UL synchronization.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a diagram illustrating an example of configuring a plurality of
component carriers (CCs);

[0021] FIG. 2 is a diagram illustrating an example associated with a timing advance (TA)
of a synchronization process;

[0022] FIG. 3 is a diagram illustrating a random access process performed between a user
equipment (UE) and an evolved Node-B (eNB);

[0023] FIG. 4 is a diagram illustrating a process that obtains an uplink (UL)
synchronization according to an embodiment of the present invention;

[0024] FIG. 5 is a diagram illustrating a process that obtains a Up Link(UL)
synchronization according to another embodiment of the present invention;

[0025] FIG. 6 is a diagram illustrating a process that obtains a UL synchronization
according to still another embodiment of the present invention;

[0026] FIG. 7 is a diagram illustrating a process in which an eNB enables the UE to
obtain a UL synchronization in response to a request from the UE according to an embodiment
of the present invention;

[0027] FIG. 8 is a diagram illustrating a process in which a UE obtains a UL
synchronization through use of a UL timing group according to an embodiment of the present
invention;

[0028] FIG. 9 is a diagram illustrating a process in which a UE obtains a UL

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Page 18 of 345



10

15

20

synchronization through use of a UL timing group according to an embodiment of the present
invention;

[0029] FIG. 10 is a block diagram of an eNB according to an embodiment of the present
invention; and

[0030] FIG. 11 is a block diagram of a UE according to an embodiment of the present

invention.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0031] Hereinafter, exemplary embodiments of the present invention will be described
with reference to the accompanying drawings. In the following description, the same elements
will be designated by the same reference numerals although they are shown in different
drawings. Further, in the following description of the present invention, a detailed description of
known functions and configurations incorporated herein will be omitted when it may make the
subject matter of the present invention rather unclear.

[0032] The specifications will describe a wireless communication system as an example,
and operations performed in wireless communication may include all operations performed in a
system that manages the wireless communication and a wireless communication device that
transmits data. The wireless communication system may provide various communication
services such as voice data, packet data, and the like. According to an embodiment, the wireless
communication system may include, for example, a user equipment (UE) and an evolved Node-
B (eNB).

[0033] The UE may be an inclusive concept indicating a user terminal utilized in a

wireless communication, including a UE in Wideband Code Division Multiple Access
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(WCDMA), Long Term Evolution (LTE), High Speed Packet Access (HSPA), and the like, and
a mobile station (MS), a user terminal (UT), a subscriber station (SS), a wireless device and the
like in Global System for Mobile Communications (GSM).

[0034] The eNB or a cell may refer to a fixed station where communication with the UE
is performed, and may also be referred to as a Node-B, a base transceiver system (BTS), an
access point, and the like.

[0035] The eNB or the cell may be construed as an inclusive concept indicating a portion
of an area covered by a radio network controller (RNC) in WCDMA, and the like, and the
concept may include various cell coverage areas, such as a megacell, macrocell, a microcell, a
picocell, a femtocell, and the like.

[0036] In the specifications, the UE and the eNB are used as two inclusive transceiving
subjects to embody the technology and technical concepts described in the specifications, and
may not be limited to a predetermined term or word.

[0037] A multiple access scheme applied to the wireless communication system may not
be limited. The wireless communication system may utilize varied multiple access schemes,
such as Code Division Multiple Access (CDMA), Time Division Multiple Access (TDMA),
Frequency Division Multiple Access (FDMA), Orthogonal Frequency Division Multiple Access
(OFDMA), Orthogonal Frequency Division Multiple Frequency Division Multiple Access
(OFDM-FDMA), Orthogonal Frequency Division Multiple Time Division Multiple Access
(OFDM-TDMA), Orthogonal Frequency Division Multiple Code Division Multiple Access
(OFDM-CDMA), and the like. Uplink (UL) transmission and downlink (DL) transmission may
be performed based on a time division duplex (TDD) scheme that performs transmission based

on different times, or based on a frequency division duplex (FDD) scheme that performs
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transmission based on different frequencies.

[0038] An embodiment of the present invention may be applicable to an asynchronous
wireless communication scheme that is advanced through GSM, WCDMA, and HSPA, to be
LTE and LTE-advanced, and may be applicable to a synchronous wireless communication
scheme that is advanced through CDMA and CDMA-2000, to be UMB. Embodiments of the
present invention may not be limited to a specific wireless communication scheme, and may be
applicable to all technical fields to which a technical idea of the present invention is applicable.

[0039] FIG. 1 illustrates an example of a wireless communication system that uses a
plurality of CCs according to an embodiment of the present invention.

[0040] Referring to FIG. 1, the wireless communication system may be a next generation
communication system, including an LTE system and an LTE-A system.

[0041] The LTE/LTE-A system may extend a bandwidth to satisfy a high data
transmission rate corresponding to a system requirement, and may use a plurality of component
carriers (CCs) which are unit carriers. Here, a single CC may have a maximum bandwidth of 20
megahertz (MHz). Resource allocation may be performed within a bandwidth of 20 MHz
depending on a service. However, it is merely an example during a process of embodying a
system. Depending on a configuration of a system, a single CC may be configured to have a
bandwidth smaller than or equal to 20 MHZ. Also, a plurality of CCs may be bound and used as
a single system band, and may be referred to as a carrier aggregation (CA).

[0042] As illustrated in FIG. 1, when five CCs having a maximum bandwidth of 20 MHz
are used, a bandwidth may be expanded up to 100 MHz to support a quality of service. In this
example, an allocable frequency band, which may be determined by each CC, may be contiguous

or non-contiguous based on a scheduling of the CA.
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[0043] Throughout the specifications, a component carrier may be denoted by a CC and
may be distinguished by names, for example, CC0, CC1, and the like. However, a number
included in a name of each CC may not always match an order of a corresponding CC or a
location of a frequency band of the corresponding CC.

[0044] Referring to FIG. 1, the CA may be configured to include a first CC (CC1) 110, a
second CC (CC2) 120, a third CC (CC3) 130, and an N™ CC (CCN) 140. A UL and a DL
allocated to each CC may be different from each other, or may be the same as one another based
on a scheduler.

[0045] In a wireless communication environment, an electric wave may experience a
propagation delay while the electric wave is transferred from a transmitter to a receiver.
Accordingly, although both the transmitter and the receiver are accurately aware of a time when
the electric wave is transmitted from the transmitter, a time when the electric wave is received by
the receiver may be affected by a distance between the transmitter and the receiver, an ambient
propagation environment, and the like, and may vary over time when the receiver moves. When
the receiver is not accurately aware of a point in time when a signal transmitted from the
transmitter is to be received, the receiver may fail to receive the signal, or may receive a signal
distorted due to the propagation delay and may fail to perform communication.

[0046] Accordingly, in the wireless communication system, synchronization between the
eNB and the UE may be established first to receive a signal, irrespective of a UL and a DL. That
18, a synchronization process is an essentially important process in a communication system, and
maintaining the synchronization process may also significantly affect a stability of the system
and a quality of communication.

[0047] There may be various types of synchronization, such as a frame synchronization,

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Page 22 of 345



10

15

20

an information symbol synchronization, a sampling period synchronization, and the like. The
sampling period synchronization may need to be obtained basically, so as to distinguish a
physical signal.

[0048] In DL transmission corresponding to a communication link of transmission in a
direction from the eNB to the UE, synchronization may be obtained in the UE based on a signal
of the eNB. The eNB may transmit a predetermined signal that is mutually prearranged, so that
the UE may readily obtain a DL synchronization, and the UE may need to accurately distinguish
a time when the predetermined signal is transmitted from the eNB. In a case of a DL, a single
eNB may simultancously transmit the same synchronization signal to a plurality of UEs and thus,
cach UE may independently obtain synchronization based on the synchronization signal.

[0049] Conversely, in a case of a UL, the eNB may receive signals transmitted from the
plurality of UEs and thus, the eNB may have difficulty in obtaining synchronization based on
one of the UEs. Accordingly, a synchronization process that is different from the DL may be
required.

[0050] When distances between the UEs and the eNB are different from ecach other, the
UESs may have different transmission delay times. When each UE transmits UL information
based on a corresponding DL synchronization, information transmitted from each UE may be
received by the eNB at different times.

[0051] Although the uplink information transmitted from each UE is received at different
times, the information may be received with a complexity being increased when a transmission
scheme adopted by the wireless communication system, such as CDMA, is capable of separately
receiving the information. However, in a wireless communication system that is based on

OFDMA or FDMA, uplink transmission information of all the UEs may be simultaneously
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received by the eNB and may be demodulated and thus, a reception performance may increase as
the uplink transmission information is received at an accurate time, and a reception performance

may be rapidly deteriorated as a reception time difference of each UE signal received in the eNB
1s increased.

[0052] Accordingly, in a wireless communication system that utilizes OFDMA or SC-
FDMA as a UL transmission scheme, such as LTE, a timing alignment value may be calculated
for each UE based on a random access scheme and the like, to obtain a transmission delay time
in a DL and a transmission delay time in a UL, and each UE may be informed of the calculated
TA value, so that a UL synchronization is obtained.

[0053] FIG. 2 illustrates an example associated with a timing advance (TA) in a
synchronization process according to an embodiment of the present invention.

[0054] In general, a UL radio frame i 220 may need to be transmitted at the same point in
time as a point in time when a DL radio frame 1 210 is transmitted, so as to perform
communication between an ¢eNB and a UE. However, a time difference may exist between the
UE and the eNB due to propagation delay and the like.

[0055] Accordingly, a TA may be applied to enable the UE to transmit the UL radio
frame 1220 a little earlier than the DL frame i1 210 by taking the propagation delay into
consideration, so that synchronization between the eNB and the UE may be obtained. An
equation to calculate the TA may be expressed by Equation 1.

[0056] [Equation 1]

TA - (NTA +NTA offset)'Ts SecondS
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[0057] Here, Nt denotes a value to be variable based on TA command information
transmitted from the eNB, and Nraosiet denotes a value set based on a frame structure. T, denotes
a sampling period. As shown in FIG. 2, to obtain a UL synchronization, the UE may receive the
TA command information provided by the eNB, and may proceed with a TA based on the
received TA command information so thatUE may obtain synchronization with the eNB for
wireless communication.

[0058] FIG. 3 illustrates a random access process performed between a UE and an eNB
according to an embodiment of the present invention.

[0059] To perform transmission and reception of data with an eNB 390, a UE 380 may
need to obtain a UL synchronization. To obtain the UL synchronization, the UE 380 may
proceed with a process of receiving information required for synchronization, from the eNB 390.
FIG. 3 shows a random access procedure for receiving information required for synchronization.
The random access procedure may be applicable when a UE is newly coupled to a network
through a handover and the like. Also, upon completing the coupling, the UE may proceed with
the random access procedure even under a circumstance such as synchronization, a state change,
for example, from an RRC_IDLE to an RRC_CONNECTED, and the like.

[0060] The UE 380 may randomly select a preamble signature so as to generate a random
access preamble (RAP). Subsequently, the UE 380 may transmit the selected preamble to the
eNB 390 (step S310). The process of selecting the preamble signature may be contention-based
selection or contention-free selection. In this example, the eNB may inform the UE of a
previously reserved RAP, and the UE may transmit, to the eNB 390, a preamble selected based
on received information (step S310). Also, according to the contention-free selection, a

procedure associated with a contention resolution (CR) message, which is required in the
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contention-based selection, may not need to be performed.

[0061] Here, the UE 380 may recognize random access-radio network temporary
identifier (RA-RNTI) based on a transmission time and a frequency resource temporarily
selected for selecting a preamble or for random access channel (RACH) transmission.

[0062] The eNB 390 may perform random access response (RAR) with respect to the
preamble received from the UE 380. In this example, the eNB 390 may transmit an RAR
message through a physical downlink shared channel (PDSCH).

[0063] Information transmitted through the RAR message may include, for example,
identification information of the UE preamble received by the eNB, an identifier (ID) of the
eNB, a temporary cell radio network temporary identifier (C-RNTI), information associated with
a time slot where the preamble is received, TA information, and the like. Timing information for
a UL synchronization may be received through the RAR message and thus, the UE 380 may
perform the UL synchronization with the eNB 390. The UE 380 may perform a scheduled
transmission that transmits data at a scheduled time determined based on the TA information
received in step S320 (step S330). In this example, the UE 380 may transmit synchronized data
through a physical uplink shared channel (PUSCH), and may perform hybrid automatic repeat
request (HARQ).

[0064] Examples of a message transmitted in step S330 may include a radio resource
control (RRC) connection request, a tracking area update, a scheduling request, and the like.
Also, one of the messages may include a temporary C-RNTI, a C-RNTI (if the UE already has
one), UE identification information, and the like.

[0065] In steps S310 through 330, collision may occur and thus, when the eNB 390

transmits a CR message (step S340), the UE 380 may 1) determine whether a received message
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corresponds to the UE 380, and may transmit an acknowledgement (ACK) when the received
message corresponds to the UE 380 or i1) may not transmit response data when the received
message corresponds to another UE. Also, the UE 380 may not transmit the response data when
the UE 380 misses DL allocation or fails to decode the message. Also, the CR message may
include a C-RNTI, UE identification information, and the like.

[0066] Unlike a process of obtaining a TA when a single carrier is utilized, in a wireless
system that uses a plurality of CCs, TA values of the CCs may have a high probability of being
different from each other when locations of center frequencies of the CCs are significantly
distant from each other as shown in FIG. 1, when the CCs are supported by different devices in a
network, or the like.

[0067] Accordingly, when a synchronization obtaining scheme used for a single carrier is
applied as is, the CCs may have difficulty in obtaining the UL synchronization for the CCs.
Accordingly, the UE may perform stable UL communication for a few CCs that obtain UL
synchronization from among available CCs.

[0068] When the UE transmits, based on the same UL synchronization standard,
information through CCs of which UL synchronization standards are different from each other, a
probability of transmission error may be significantly high, and a time and resources for
restoring the error may be wasted. In this example, it is difficult to satisfy a UL quality of
service (QoS) for an application program required by a system.

[0069] When the wireless communication uses a plurality of CCs, a transmission delay
time may be different in a DL based on a supporting scheme in a radio network and a
characteristic of each CC with respect to a single UE. Accordingly, when CCs or CCs having

the same TA value are configured as a set, a UL synchronization standard may be different for
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cach CC set and thus, UL performance may be deteriorated.

[0070] Therefore, embodiments of the present invention for a wireless communication
system supporting a plurality of CCs, are provided so that the UE obtains a UL synchronization
of a corresponding CC or a group of CCs based on a type of each CC, a location of a center
frequency, a network service type, and the like when CCs or groups including at least one CC
have different UL synchronization standards.

[0071] Hereinafter, a user terminal may be referred to as a UE and a base station may be
referred to as an eNB.

[0072] FIG. 4 illustrates a process that obtains a UL synchronization according to an
embodiment of the present invention.

[0073] FIG. 4 shows a process in which a UE configures a group associated with a timing
from among a plurality of CCs and performs RAP through a delegate CC when an eNB transmits
information associated with the CCs to the UE.

[0074] Referring to FIG. 4, when an RRC connection mode is an RRC_CONNECTED
mode indicating that a UE 480 and an eNB 490 are connected, step S410 may be performed.
When the RRC connection mode is an IDLE mode or requires resetting, step S405 may be
performed first, and then step S410 may be performed.

[0075] In step S405, RRC connection may be performed. When the RRC connection
mode between the eNB 490 and the UE 480 is the IDLE mode or requires resetting, the eNB 490
may have difficulty in defining a CC set of the corresponding UE and transmitting CC set
information in the IDLE mode UE. Therefore, the CC set information may be formed by
selecting at least one CC to perform RRC connection so that the RRC connection is performed

(step S405). At least one CC to perform the RRC connection may be selected based on one of
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the following methods.

[0076] 1) select a CC that is most appropriate for attempting RRC connection based on
information measured by the UE 480

[0077] i1) attempt RRC connection based on information fixedly set in a system and
stored in an internal memory of the UE 480

[0078] iii) attempt RRC connection based on information transmitted to the UE 480 from
the eNB 490 through system information

[0079] iv) attempt RRC connection through CCs corresponding to system information of
the available CCs stored in an internal memory of the UE 480

[0080] For example, a UE in an IDLE mode may select a single DL CC for the RRC
connection based on the conditions, and may receive system information via a broadcasting
channel that is transmitted through the selected CC. Based on the received system information,
the selected DL CC and a UL CC having a linkage with the DL CC may be configured as a
primary serving cell (PCell). The UE may transmit, to an eNB, an RRC connection request
message through the PCell. In this example, the UE may transfer the RRC connection request
message to the eNB through an RACH procedure.

[0081] Here, the DL CC corresponding to the PCell may be referred to as a DL primary
CC (DL PCC), and the UL CC corresponding to the PCell may be referred to as a UL primary
CC (UL PCC). Also, a CC corresponding to a secondary serving cell (SCell) 920 in a DL may
be referred to as a DL secondary CC (DL SCC), and a CC corresponding to the SCell in a UL
may be referred to as a UL secondary CC (UL SCC).

[0082] The PCell and the SCell have characteristics as follows.

[0083] First, the PCell may be used for PUCCH transmission.
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[0084] Second, the PCell is always activated, whereas the SCell 920 is activated or
deactivated based on a predetermined condition.

[0085] Third, when the radio link failure (RLF) is detected via PCell, RRC reconnection
PCell may be triggered. When the RLF is detected via SCell 920, RRC reconnection on SCell
may not be triggered.

[0086] Fourth, the PCell may be changed by a change of a security key or by a handover
procedure accompanying the RACH procedure. In a case of an MSG4 (contention resolution),
only a PDCCH that indicates the MSG4 may be transmitted through the PCell, and MSG4
information may be transmitted through the PCell or the SCell.

[0087] Fifth, non-access stratum (NAS) information may be received through the PCell.

[0088] Sixth, the PCell may be configured as a pair of a DL PCC and a UL PCC.

[0089] Seventh, cach UE sets a different CC as the PCell.

[0090] Eighth, a procedure such as, reconfiguration, adding, and removal of the SCell
may be performed by an RRC layer. To add a new SCell, RRC signaling may be used to
transmit system information associated with a dedicated SCell.

[0091] Technical concept of the PCell and the SCell in embodiments of the present
invention may not be limited to the descriptions provided in the foregoing, and may include
further examples.

[0092] When RRC connection setup is completed through one of the methods, and the
RRC connection mode between the eNB 490 and the UE is the RRC_CONNECTED mode, step
S410 may be performed.

[0093] The eNB 490 may allow the UE 480 to use a plurality of CCs based on a

performance of hardware of the UE 480, available frequency resources of the eNB 490, and the

17 IPR2023-01269

Pantech Wireless, LLC Ex. 2021
Page 30 of 345



10

15

20

like, and may define the plurality of CCs to be a CC set. The eNB 490 may transmit, to the UE
480, CC set information associated with the CC set that is allowed to the UE 480 (step S410).

[0094] As described in the foregoing, the UE 480 and the eNB 490 maintain the
RRC_CONNECTED mode from step S405 or before. That is, a UL synchronization of a UL CC
through which the RRC connection of the UE 480 is set up is maintained. The UE 480 may
receive the CC set information determined based on the above condition, from the eNB 490.

[0095] According to a scheme of transmitting and receiving the CC set information, the
eNB 490 may include the CC set information in an RRC reconfiguration message for
transmission to the UE 480, or may use another message for transmission.

[0096] Also, the CC set information may be configured by adding/removing each CC.
For example, when initial CC set information is transmitted, the CC set information configured
of DL CC1, DL CC2, and DL CCN may be configured as an added DL CC list and the list may
include CC1, CC2, and CCN. In the same manner, UL CC set information may be configured as
an added UL CC list.

[0097] As another example, when the CC set information is changed, that is, when the
configured DL CC set is changed into CC1, CC3, and CCN, the DL CC set information may be
transmitted by configuring CC2 as a removed DL CC list and CC3 as an added DL CC list.

[0098] The UE 480 may receive system information (SI) associated with CCs in the CC
set, based on the received CC set information (step S420).

[0099] When a CC that is incapable of transmitting SI to a corresponding CC exists from
among the CCs in the CC set, for example, an extension CC (ECC), or a CC that is incapable of
receiving SI transmitted via a broadcasting channel (for example, a DL CC that belongs to an

SCell) exists, the SI may be received by a CC that is capable of receiving the SI or may be
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received by a CC that is capable of receiving SI that is transformed in a form of control
information.

[0100] The transformed SI may be transmitted to the UE together with the CC set
information included in the RRC reconfiguration message transmitted by the eNB, or may be
transmitted to the UE through the RRC reconfiguration message after the CC set information is
received. Also, the current stage may be performed without receiving the SI associated with the
corresponding CC.

[0101] The UE 480 may configure a UL timing group including CCs in the CC set as
elements of the UL timing group, based on the received SI (step S432). When the UL timing
group is configured, considerations may be as follows.

[0102] First, whether a plurality of CCs is assigned to different groups may be
determined based on the following conditions. That is, a CC that satisfies at least one of the
conditions may be configured to be a different group.

[0103] a-1) CCs of which a difference in center frequency values is greater than or equal
to a threshold, are assigned to different groups. When a difference in the center frequency values
is high, delay occurring in a wireless signal propagation process may be changed and thus, a
difference in TA values may also increase.

[0104] a-i1) CCs to which different beamforming schemes are applied are assigned to
different groups. TA values are highly likely to be different from each other when the
beamforming schemes are different from each other.

[0105] a-iii) CCs that are set to be updated every time a UL synchronization update
request exists are assigned to different groups. The setting may be included in SI set by the eNB

490 for transmission, or may be included in other messages for transmission.
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[0106] a-iv) CCs that do not provide services in a macrocell or CCs that provide services
in a space superposed on the macrocell by a femtocell, a picocell, a microcell, a relay, a repeater,
and the like may have different characteristics from CCs that provide services by the macrocell
and thus, the CCs are configured to be different groups.

[0107] a-v) a CC that has a UL synchronization update request from the eNB 490 may be
a CC that has a changed synchronization and thus, the CC may be assigned to a different group.

[0108] As described in the foregoing, examples of a condition for setting CCs to be a UL
timing group may be a-i) through a-v). In addition, CCs are configured to be a single group or to
be different groups based on a wireless propagation characteristic, a predetermined measurement
value, and the like.

[0109] When one of the following conditions are satisfied, CCs may be configured to be
a single group.

[0110] b-1) CCs of which a difference in center frequency values is within a threshold
range may have similar propagation characteristic and thus, the CC may be configured to be a
single group.

[0111] b-ii) CCs to which the same beamforming scheme is applied may be configured to
be a single group

[0112] b-iii) CCs used in devices in the same radio network may be configured to be a
single group

[0113] b-iv) CCs that do not satisfy conditions a-I through a-v for assigning CCs to
different groups may be configured to be a single group

[0114] A method for the UE 480 to generate a group may include two schemes, that is, a

scheme of generating groups by distinguishing CCs that belong to different groups and a scheme
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of generating a group by distinguishing CCs to be included in the same group. The two schemes
may be used together or one of the two schemes may be used. Conditions to be used in a process
of applying each scheme have been described in the foregoing.

[0115] When the UL timing group is generated, the UE 480 may select a delegate CC for
cach group (step S434). In this example, the delegate CC may be selected based on following
conditions, from among CCs that are capable of obtaining a TA value to be used for obtaining a
UL synchronization.

[0116] c-i) a CC having a lowest center frequency value

[0117] c-ii) a CC having a center frequency value that is closest to a mean value

[0118] c-iii) a CC having a highest center frequency value

[0119] c-iv) a CC having a broadest frequency band

[0120] c-v) a CC that is set to be used for monitoring DL quality

[0121] A CC satisfying one of the conditions may be selected as a delegate CC.

[0122] Here, a CC may be defined to include a DL CC or both the DL. CC and a UL CC,
and may be defined to be a cell or a serving cell. In other words, the cell may be defined by only
DL frequency resources (for example, a CC) through which a wireless signal recognized by a UE
reaches a predetermined area, and may be defined to be a pair of the DL frequency resources that
is used by the UE to receive a signal from the eNB and UL frequency resources that is used by
the UE to transmit a signal to the eNB.

[0123] Therefore, with respect to only a UE that is able to form a plurality of CCs, the
eNB may be able to form a plurality of serving cells to perform transmission and reception of
data with the UE

[0124] In this example, a PCell may indicate a single serving cell that provides a security
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input and NAS mobility information in an RRC establishment state or re-establishment state.
Also, based on the capabilities of the UE, at least one cell may be configured to form a serving
cell set with the PCell, and the at least one cell may be referred to as an SCell.

[0125] Accordingly, a serving cell set configured for a single UE may be configured of a
single PCell or of a single PCell and at least one SCell. An adjacent cell in a frequency of the
PCell and/or an adjacent cell in a frequency of the SCell may be in the same carrier frequency,
and adjacent cells in frequencies of the PCell and the SCell may be in different carrier
frequencies.

[0126] Here, a CC set for monitoring the DL quality may include an SCell to which a
radio link monitoring (RLM) is defined. In particular, the RLM may include a process in which
a UE monitors DL quality based on a cell-specific reference (CRS) signal so as to detect DL
quality of a serving cell set between the UE and an eNB.

[0127] In this example, the UE may predict the DL quality based on predetermined
parameters which are defined by a ratio of the measured CRS to energy of control channels.

[0128] The RLM may be set based on following conditions. To predict the DL quality
through the RLM, a value that expresses a ratio of reception energy of an RE (single sub-carrier
in a single OFDM symbol) through which a PDCCH/physical control format indicator channel
(PCFICH) is transmitted, to an average RE energy of the CRS based on a dB unit may be used as
a criterion.

[0129] From among the parameters, a parameter Qy that is a criterion to determine an
out-of-sync state may be configured based on a parameter set for transmitting a
PDCCH/PCFICH and a value of which a block error rate (BER) of hypothetical PDCCH (based

on a DCI format 1A) transmission based on an error of the PCFICH is greater than or equal to
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10%. The value may be changed based on a number of antenna ports through which the CRS is
transmitted.

[0130] For example, when the CRS is transmitted through a single antenna port, a ratio of
energy between the PDCCH and the CRS to be determined as Q. may be based on 4dB, and
when the CRS is transmitted through two or more antenna ports, Q. may be based on 1 dB.
From among the parameters, a parameter Qi, that is a criterion to determine synchronization
restoration or in-sync state may be determined based on a value having a sufficiently large
reliability when compared to Q.

[0131] That is, a parameter set for transmitting the PDCCH/PCFICH and a value of
which a BER of hypothetical PDCCH (based on a DCI format 1C) transmission based on an
error of the PCFICH is greater than or equal to 2% may be used. The value may be changed
based on a number of antenna ports through which the CRS is transmitted.

[0132] For example, when the CRS is transmitted through a single antenna port, a ratio of
energy between the PDCCH and the CRS to be determined as Q;, may be based on 0dB, and
when the CRS is transmitted through two or more antenna ports, Q;, may be based on -3 dB.

[0133] A reason that an energy ratio used for determining Qj, is lower than Qgy, is that
the energy ratio is based on the parameter set for transmitting the PDCCH/PCFICH and the BER
of the hypothetical PDCCH transmission. The parameters set for transmitting the
PDCCH/PCFICH may include a DCI format of a PDCCH, a number of OFDM symbols through
which control information of a subframe is transmitted, an aggregation level indicating a self-
duplication rate of the PDCCH, and the like. The parameters may be affected by a bandwidth of
a DL. Q. and Qy, may be affected based on whether a UE performs discontinuous reception

(DRX) with respect to a corresponding cell.
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[0134] Therefore, the UE or the eNB may select a delegate CC in each group. In this
example, the UE or the eNB may select the delegate CC by selecting an SCell including the
delegate CC. In this example, the delegate CC or the SCell may be selected based on the
conditions c-1) through c-v), from among CCs that are capable of obtaining a TA value to be
used for obtaining a UL synchronization. That is, one of the c-1) through c-v) may be selected as
a delegate CC.

[0135] In this example, according to a method of selecting a delegate CC for each UL
timing group, the same criterion may be used for all groups or a different criterion may be used
for each timing group. That is, the delegate CC may be selected based on a network state of each
group, characteristics of CCs forming each group, and the like.

[0136] After completing steps S432 and S434 for setting a UL timing group and a
corresponding delegate CC, to obtain a UL synchronization, the UE 480 may set an RAP through
a delegate CC of each group, and may transmit the set preamble by selecting one of the resources
defined in SI of each CC (step S440). The preamble may be included in a synchronization
request message through which the UE requests synchronization. Transmission of the
corresponding preamble may include a case in which the UE 480 sequentially, simultaneously,
or randomly transmits a preamble through a selected CC in time/frequency resources set by the
eNB 490.

[0137] Cases that require obtaining a UL synchronization may be as follows. Although a
condition does not satisfy one of the cases described below, when the UE 480 determines that it
is required, the UE 480 may generate an RAP and may transmit the RAP to the eNB 490.

[0138] d-i) a case in which the eNB 490 requires re-establishment of the entire DL

synchronization
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[0139] d-ii) a case that initializes and retries all UL data transmission

[0140] d-ii1) a case in which a time alignment timer of the UE 480 expires

[0141] The UE 480 may transmit a preamble to be used for obtaining a UL
synchronization with respect to total available CC groups.

[0142] Also, the UE 480 may need to obtain a UL synchronization with respect to a few
available CC groups. Relevant cases will be described as follows.

[0143] ¢-1) a case in which a CC set is initially set and a TA value does not exist in a
corresponding group

[0144] c-ii) a case in which a response is not obtained in response to UL transmission
data transmitted through CCs in a group of the UE 480

[0145] e-iii) a case in which an RRC connection between the eNB 490 and the UE 480 is
reconfigured

[0146] c-iv) a case in which the UE 480 performs handover of a predetermined CC group
to an eNB 490 that is physically different from the UE 480

[0147] e-v) a case in which the eNB 490 requests reconfiguration with respect to a
predetermined CC group associated with a DL synchronization.

[0148] e-vi) a case in which a CC time alignment timer expires (the timer is set for each
CC or for each group). When a condition satisfies one of the cases, a process for obtaining a UL
synchronization with respect to a CC group including a corresponding CC may be performed.

[0149] For example, in steps S432 and S434, CC1, CC2, CC3, CC4, and CC5 exist, and
CC1 and CC2 are configured to be group 1, and CC3, CC4, and CCS5 are configured to be group
2. A delegate CC of group 1 is CC1, a delegate CC of group 2 is CC3. In this example, when a

UL synchronization for the total available CC groups is required, the UE 480 may transmit an
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RAP through CC1 and CC3. When synchronization needs to be obtained for a few CC groups,
that is, when synchronization needs to be obtained for group 2, the UE 480 may transmit an RAP
through CC3.

[0150] When a UL synchronization needs to be re-established while data is transmitted
through a UL, the UE 480 may perform the following operation first, for example, initializing
UL data transmission, and then may perform initializing HARQ buffers, releasing a physical
uplink control channel (PUCCH)/ releasing sounding reference signal (SRS), initializing semi-
persistent scheduling allocation/allowance, and the like, as a procedure to obtain a UL
synchronization.

[0151] The eNB 490 may calculate a TA value for each group with respect to each CC
group (each delegate CC) based on the received RAP signal. The eNB 490 may transmit, to the
UE 480, UL grant information and a TA value of a UL timing group (a delegate CC) through an
RAR message (step S450). The TA value may be an example of UL synchronization
information required when the UE adjusts a UL transmission time.

[0152] Subsequently, when the UE 480 determines that the TA value received in a CR
procedure (step S460) is valid, the UE 480 may apply the TA value to another CC in the group
for updating (step S470).

[0153] As described in the foregoing, when a procedure of obtaining a UL
synchronization is performed with respect to all the groups, TA values associated with CC1 and
CC3 may be applied to CCs each included in group 1 and group 2. When a TA value of CC3 is
received for group 2, the TA value may be applied to CCs included in group 2.

[0154] FIG. 5 illustrates a process that obtains a UL synchronization according to another

embodiment of the present invention. Here, FIG. 5 shows that an eNB 590 configures a UL
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timing group.

[0155] Referring to FIG. 5, the eNB 590 determines a mode (RRC_CONNECTED/

RRC _IDLE) of a UE before transmitting UL timing information. When the eNB 590 is not
connected to the UE, the eNB 590 may proceed with RRC connection (step S505), and may use
a PCell for RRC connection, which will be performed in the same manner as step S405 of FIG.
4.

[0156] A scheme of generating a group in the eNB 590 may be performed based the
conditions a-1) through a-v) or b-i) through b-iv) of FIG. 4.

[0157] Accordingly, the eNB 590 may transmit CC set information of the UE 580 and
UL timing group information of the set UL timing group to the UE 580 (step S510). Here, the
UL timing group information may be included in a CC set information message for transmission
to the UE 580, or a separate other message may be used for transmission. A case that uses a
separate message will be described with reference to FIG. 6. The CC set information message
provided for each UE may be an RRC (L3) message, an L1 signaling, or an L2 signaling.

[0158] The UE 580 may receive SI of CCs in a set, based on the received CC set
information (step S520). In this example, the UE 580 may use the UL timing group generated by
the eNB 590 in step S508 as it is, or may slightly change the UL timing group based on a current
network state as shown in step S432 of FIG. 4. This may indicate that the UE 580 may change
the UL timing group when the UL timing group generated by the eNB 590 is inappropriate for an
environment of the UE 580.

[0159] That is, after receiving a UL timing group or after changing or newly generating a
UL timing group, the UE 580 may select a delegate CC for each UL timing group (step S534).

The conditions taken into consideration when a delegate CC is selected for each UL timing
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group have been described in step S434 of FIG. 4.

[0160] After completing selection of a delegate CC for each UL timing group in step
S534, when a UL synchronization needs to be obtained, the delegate CC in each group may set
an RAP, and may transmit the selected preamble by selecting one of the resources defined in SI
of each CC (step S540). The preamble may be included in a synchronization request message
through which the UE requests synchronization.

[0161] Here, the UE 580 may transmit an RAP transmit message and the like for
obtaining the UL timing information. Also, the corresponding preamble may be sequentially,
simultaneously, or randomly selected and transmitted by the UE 580 in time/frequency resources
set by the eNB 590.

[0162] A case that requires the UE 580 to obtain a UL synchronization may be associated
with conditions d-i) through d-iii). Also, the UE 580 may transmit a preamble to obtain a UL
synchronization with respect to available total CC groups. The UE 580 may need to obtain a UL
synchronization with respect to a few available CC groups.

[0163] The eNB 590 may calculate a TA value for each group with respect to each CC
group (each delegate CC) based on the received RAP signal, and may include the corresponding
TA value together with UL grant information in RAR information for transmission to UE 580
(step S550). The TA value may be an example of UL synchronization information required
when the UE adjusts a UL transmission time.

[0164] For example, the eNB 590 may calculate a TA value based on the UL timing
group set in step S508, and may transmit the calculated TA value. Also, the eNB 590 may
transmit the RAR message through a predetermined CC, and may transmit the RAR message

through all CCs in the corresponding UL timing group.
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[0165] When the UE 580 determines that a TA value received in a CR procedure (step
S560) is valid, the UE 580 may apply the TA value to remaining CCs in a group so as to update a
TA value for each UL timing group (step S570).

[0166] FIG. 6 illustrates a process that obtains a UL synchronization according to still
another embodiment of the present invention. Here, FIG. 6 shows that an eNB 690 configures a
UL timing group and transmits group information through a separate message.

[0167] Referring to FIG. 6, the eNB 690 determines a mode (RRC_CONNECTED/

RRC IDLE) of a UE 680. When the eNB 690 is not connected to the UE 680, the eNB 690 may
proceed with an RRC connection setup (step S605), and may use a PCell for RRC connection,
which will be performed in the same manner as step S405 of FIG. 4 and step S505 of FIG. 5.

[0168] The eNB 690 may allow the UE 680 to use a plurality of CCs based on a
performance of hardware of the UE 680, available frequency resources of the eNB 690, and the
like, and may define the plurality of CCs to be a CC set. The eNB 690 may transmit CC set
information of the UE 680 to the UE 680 (step S610). A CC set information message provided
for each UE may be a message used for an RRC (L3) message and the like or may be an L1
signaling or an L2 signaling.

[0169] As described in the foregoing, the UE 680 and the eNB 690 maintain the
RRC_CONNECTED mode from step S605 or before. That is, a UL synchronization of a UL CC
through which the RRC connection of the UE 680 is set up is maintained. The UE 680 may
receive the CC set information determined based on the above condition, from the eNB 690. As
one of the schemes of receiving the CC set information, the eNB 690 may include the CC set
information in an RRC reconfiguration message for transmission, and other messages may be

used for transmission.
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[0170] The UE 680 may receive SI of CCs in a set based on the received CC set
information (step S620).

[0171] The eNB 690 may set a UL timing group with respect to CCs assigned to the UE
580 (step S624). In the process of configuring the UL timing group in the eNB 690, CCs may be
configured to be different groups of at least two or to be the same group. The conditions a-i)
through a-v) or b-1) through b-iv) may use to set a UL timing group.

[0172] A method for the eNB 690 to generate a group may include two schemes, that is,
a scheme of generating groups by distinguishing CCs that belong to different groups and a
scheme of generating a group by distinguishing CCs to be included in the same group. The two
schemes may be used together or one of the two schemes may be used. Conditions to be used in
a process of applying each scheme have been described in the foregoing.

[0173] The eNB 690 may transmit the UL timing group information to the UE 680 (step
S626). The UL timing group information may not be included in the CC set information
message and the like for transmission, and The UL timing group information may be transmitted
independently with the CC set information through use of a separate message. The UL timing
group information may be transmitted through a channel, such as a PDCCH channel, an RRC
signaling, and a broadcasting channel, and may be transmitted through an L2 (MAC element
control) message.

[0174] The UE 680 that receives the CC set information message may use the received
UL timing group as it is, or may slightly change the UL timing group based on a current network
state. This may include a case in which the UE 680 changes the UL timing group when the UL
timing group generated by the eNB 690 is inappropriate for an environment of the UE 680.

After receiving the UL timing group or after changing or newly generating the UL timing group,
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the UE 680 may select a delegate CC for each UL timing group (step S634). The conditions
taken into consideration when a delegate CC is selected for each UL timing group have been
described in step S434 of FIG. 4, and step S534 of FIG. 5.

[0175] After completing selection of a delegate CC for each UL timing group in step
S634, when a UL synchronization needs to be obtained, the delegate CC in each group may set
an RAP, and may transmit the selected preamble by selecting one of the resources that are
allocated for random access and defined in SI of each CC (step S640). The preamble may be
sequentially, simultaneously, or randomly selected and transmitted by the UE 680 in
time/frequency resources set by the eNB 690. The preamble may be included in a
synchronization request message through which the UE requests synchronization.

[0176] The eNB 690 may calculate a TA value for each CC group (each delegate CC)
based on the received RAP signal, and may include the corresponding TA value together with
UL grant information in RAR information for transmission to UE 680 (step S650). For example,
the eNB 690 may calculate a TA value based on the UL timing group set in step S624, and may
transmit the calculated TA value in advance. Also, the eNB 690 may transmit the RAR message
through a predetermined CC, and may transmit the RAR message through all CCs in the
corresponding UL timing group. The TA value may be an example of UL synchronization
information required when the UE adjusts a UL transmission time.

[0177] When the UE 680 determines that a TA value received in a CR procedure (step
S660) is valid, the UE 680 may apply the TA value to remaining CCs in a group so as to update a
TA value for each UL timing group (step S670).

[0178] As described in FIG. 6, the UE 680 may receive a set UL timing group from the

eNB 690, and may perform a random access procedure based on a representative value of a
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corresponding group. Subsequently, the UE 680 may receive a TA value of the timing group
based on a preamble associated with the random access procedure, and may adjust a UL timing
for obtaining synchronization.

[0179] FIG. 7 illustrates a process in which an eNB supports the UE to obtain a UL
synchronization in response to a request from the UE according to an embodiment of the present
invention.

[0180] Referring to FIG. 7, the eNB determines an RRC mode of the UE (step S702).
When the RRC mode between the eNB and the UE is an RRC_CONNECTED mode (step S704),
the eNB may proceed with step S710.

[0181] When the RRC mode is different from the RRC_CONNECTED mode, the eNB
may proceed with step S705. The eNB may determine whether an RRC connection request from
the UE exists in step S705. The eNB may receive the RRC connection request from the UE (step
S705), and may complete RRC connection (step S706). In this example, the eNB may receive an
RRC connection request message from the UE, may transmit an RRC connection setup message,
and may receive an RRC connection setup complete message from the UE so as to complete
RRC connection. As described in steps S405, S505, and S605, a PCell may be used for RRC
connection.

[0182] The eNB may set a CC set including at least one available CC with respect to an
RRC_CONNECTED UE, and may transmit CC set information associated with the CC set to the
UE (step S710).

[0183] The eNB may transmit SI associated with at least one predetermined CC in the
CC set, based on the CC set information of the UE (step S720). Here, the CC set information

may be transmitted through an RRC message. Also, the SI of the CC set may be transmitted
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through a broadcasting channel.

[0184] The eNB may determine whether a subject of generating a UL timing group is the
eNB (step S722). When the UL timing group is generated by the eNB, the eNB may generate a
UL timing group based on the CC set information of the UE, and may transmit information
associated with the generated UL timing group to the UE (step S726). Here, the UL timing group
information may be generated at the same point in time when the CC set information is generated
and transmitted in step S710, or may be transmitted together with the CC set information.

[0185] The eNB may receive an RAP from the UE (step S740). The preamble may be
included in a synchronization request message through which the UE requests synchronization.
Step S740 may include a case in which the subject of generating the UL timing group is the UE.
That is, the UE may generate a UL timing group based on available CC set information of step
S710 and SI of a corresponding CC of step S720, may set a delegate CC for each timing group,
and may transmit an RAP through a corresponding delegate CC. Therefore, the eNB may
receive the preamble transmitted from the UE. Here, the eNB may receive a synchronization
request message, for example, the preamble, simultaneously through a plurality of delegate CCs,
or at separated time, that is, sequentially through a delegate CC for each UL timing group.

[0186] Subsequently, the eNB may transmit an RAR message with respect to the
received preamble. In this example, the eNB may transmit UL grant information for the UE and
TA information for each UL timing group along with the RAR message (step S750).

[0187] The TA value may be an example of UL synchronization information required
when the UE adjusts a UL transmission time. Also, the TA information for each UL timing
group may be transmitted through a plurality of delegate CCs, simultaneously or at separated

time. Here, the TA information for each UL timing group may be transmitted in a form of a
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table including a TA value corresponding to a group index. Also, the TA information for each
UL timing group may be transmitted in a form including a unit error for each timing group based
on a reference TA value. In this example, the error for each group may be expressed by an
integer-multiple of a predetermined unit value, or may be specified in detail. The TA
information for each UL timing group may be transmitted in a form of an indicator indicating a
TA based on a predetermined rule.

[0188] The eNB may transmit a CR message to the UE (step S760). This may include an
operation that enables the UE to determine the validity of the received TA value and to update a
TA value of a corresponding group.

[0189] FIG. 8 illustrates a process in which a UE obtains a UL synchronization through
use of a UL timing group according to an embodiment of the present invention.

[0190] Referring to FIG. 8, the UE may determine an RRC mode (step S802). When the
RRC mode is different from an RRC_CONNECTED mode, that is, when the RRC mode is an
IDLE mode, the UE may perform RRC connection setup.

[0191] Accordingly, the UE may select a predetermined CC through which RRC
connection is performed (step S806), may transmit an RRC connection request message to the
selected predetermined CC, may receive an RRC connection setup message from the eNB
through the selected predetermined CC, and may transmit an RRC connection setup complete
message to the eNB so as to complete RRC connection setup (step S808).

[0192] When the UE corresponds to the RRC_CONNECTED mode (step S804), whether
a UL is continuously maintained may be determined (step S810).

[0193] When the UL is not maintained, step S812 may be performed. In step S812, the

UE may determine whether an RRC connection setup reconfiguration message is received from
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the eNB (step S812).

[0194] Here, when the RRC mode of the UE is the IDLE mode, or when the RRC
connection setup reconfiguration is performed, the eNB may have difficulty in defining a CC set
and transmitting CC set information. Accordingly, the UE may f-i) select a CC that is most
appropriate for attempting RRC connection based on information measured by the UE, or may
select at least one CC to perform RRC connection through use of one of f-ii)information fixedly
set in a system and stored in an internal memory of the UE, f-iii) information transmitted to the
UE from the eNB through SI, or f-iv) SI of available CCs stored in an internal memory of the UE
and thus, may form the CC set information. When the mode of the UE is changed to the
RRC _CONNECTED mode after completing RRC connection setup, step S830 may be
performed.

[0195] When the UE performs handover, the UE may determine the received RRC
connection setup reconfiguration message (step S814), and determine mobility control
information (MCI) (step S816). The UE may determine information to be used for obtaining
synchronization of a corresponding CC from a target eNB (T-eNB), based on the MCI
information. That is, the UE may obtain a UL synchronization from the T-eNB. When the UE
does not perform handover, the UE may merely determine the received RRC connection setup
reconfiguration message (step S814), and may not proceed with steps S816 and S818.

[0196] In other words, when the UE does not perform handover in the process of
obtaining a UL synchronization, the UE may proceed with a procedure for obtaining a UL
synchronization between a source eNB (S-eNB) and a corresponding CC so as to obtain the UL
synchronization. As another example, when the UE performs handover, the UE may proceed

with a procedure for obtaining a UL synchronization of a corresponding CC based on SI of a CC
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of a T-eNB received from an S-eNB, so as to obtain the UL synchronization. Desirably, a
random access procedure may be used, and other procedures may also be applicable.

[0197] Subsequently, to obtain synchronization with the S-eNB or the T-eNB, the UE
may select a preamble and may transmit the preamble to the S-eNB or the T-eNB (step S820).
The preamble may be included in a synchronization request message through which the UE
requests synchronization. The UE may receive an RAR message from the S-eNB or the T-eNB
in response to transmission of the preamble. In the RAR message, UL grant information for the
UE and TA information for each group including at least one CC to be used for obtaining a UL
synchronization may be included (step S822).

[0198] The UE may verify whether the TA received through a CR procedure in step S822
is valid (step S824), and the UE may update a UL timing group including at least one CC based
on the received TA value (step S826) when the UE determines that the TA is valid.

[0199] When the RRC connection setup reconfiguration message is not received, step
S820 may be performed.

[0200] When a UL is maintained or when the UE obtains a UL synchronization, the UE
may receive CC set information from the eNB (step S830). Also, the UE may receive SI of the
received CC set (step S832).

[0201] Subsequently, the UE may determine whether UL timing group information is
received (step S840). In this example, when the UL timing group information is generated by
the eNB, the UE may receive the UL timing group through the CC set information receiving
process or through a separate message. The UL timing group information may include delegate
CC information for each group. When the delegate CC information for each group is included in

the UL timing group, step S852 may not be performed. When the delegate CC information for
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each group is not included in the UL timing group, the UE may determine the received UL
timing group, and may set a delegate CC for the corresponding UL timing group (step S852).
The delegate CC may be set based on the conditions c-1) through c-v) of FIG. 4. Also, the
delegate CC used for adjusting a TA value of each UL timing group may be set by applying the
same criterion to all groups, or by applying a different criterion based on a characteristic of each
UL timing group.

[0202] When the UL timing group information is not received or when the received
timing group is inappropriate for a radio network state where the UE is located or inappropriate
for the UE, the UE may set UL timing group information based on the received CC set
information (step S850). Also, the UE may set a predetermined CC in the set UL timing group,
as a delegate CC for the timing group (step S852).

[0203] The UE may select a preamble and may transmit the preamble through the
delegate CC (step S854). This may also be applicable when a TA needs to be updated after the
delegate CC is set.

[0204] The UE may receive an RAR message from the eNB. In this example, the UE
may receive UL grant information for the UE and the TA information for each UL group (step
S856). Here, the UE may determine a TA value in a form of a table corresponding to a group
index of each UL timing group. Also, the UE may determine a TA difference value in a form
including a unit error for each timing group based on a predetermined reference TA value. Also,
the UE may determine an error for each UL timing group that has a size of an integer-multiple of
a predetermined unit value, and may also determine an error for each UL timing group that is
specified in detail. Also, the UE may determine a TA indicator determined to be an indicator

based on a predetermined rule.
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[0205] Subsequently, the UE may verify the validity of a TA through a CR procedure
(step S860).

[0206] When the UE determines that the TA is valid, the UE may update a TA value for
cach UL timing group (step S870).

[0207] Here, the UE may transmit the updated TA value for each UL timing group to the
eNB through a delegate CC. That is, a procedure of determining the TA value may be
additionally performed to obtain accurate synchronization with the eNB.

[0208] FIG. 9 illustrates operations of a UE according to an embodiment of the present
invention. Here, FIG. 9 shows the operations of the UE when setting of an initial UL timing
group is performed in an eNB.

[0209] Referring to FIG. 9, the UE may receive CC set information from the eNB (step
S972). The CC set information may be received via a PCC or a Pcell. The PCC may correspond
to the PCell as described in the foregoing. A UE in an IDLE mode may select a single DL CC
based on the condition described in the foregoing, for RRC connection, and may receive SI
through a broadcasting channel transmitted through the selected CC. The CC set information
may be transmitted through an RRC message.

[0210] The UE may receive SI associated with CCs in the CC set, based on the received
CC set information (step S974). The SI may be transmitted to a plurality of UEs in common
through a broadcasting channel or may be transmitted through an RRC message in a form of a
dedicated channel. The SI may be transmitted through the PCC. Accordingly, the UE may
configure UL CCs in the CC set based on the SI.

[0211] In step S974, the UE may receive an RAP of each CC or information associated

with time/frequency resources to be used by the UE, from the eNB. The UE may configure an
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initial UL timing group based on the received RAP of each CC or the information associated
with the time/frequency resources. The RAP or the information associated with the
time/frequency resources may be included in the SI for transmission through the PCC, or may be
transmitted in a form of an RRC message.

[0212] The UE may determine whether simultaneous transmission of the RAP through
all UL CCs configured for obtaining a UL synchronization is possible, based on CC parameters
and RACH information included in the received SI (step S976).

[0213] Here, the UE may determine a UE-specific RACH parameter from among RACH
parameters of the UL CCs configured by the eNB.

[0214] In this example, when RAP information is set in the UE-specific RACH
parameter, the UE may determine the RAP information of the UE and may set an RAP to be
transmitted through each of the configured UL CCs. Here, the RAP information may be
preamble information set to be different for each UE for distinguishing the UEs.

[0215] When time/frequency resource information is set in the UE-specific RACH
parameter, the UE may determine the time/frequency resource information of the UE, and may
set an RAP to be transmitted to the configured UL CCs. Here, the time/frequency resource
information may be set by the eNB to be different for each UE.

[0216] When simultaneous transmission of the RAP through all the configured UL CCs
is possible in step S976, the UE may simultaneously transmit the RAP (step S978).

[0217] Conversely, when it is determined that the UE is incapable of simultaneously
transmitting the RAP through all the UL CCs in step S976, the UE may proceed with step S990.

[0218] With respect to the simultancous transmission of the RAP, the UE may determine

RACH parameters included in SI of each of a plurality of UL CCs, and determine a plurality of
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time/frequency resources defined in the RACH parameters, and may select a RAP transmission
time (rach_t) for transmitting the RACH at the same time. The RAP transmission time (rach_t)
may correspond to a time when the RAPs are simultancously transmitted by the UE through all
the UL CCs.

[0219] When the UE is incapable of setting the RAP transmission time (rach_t), that is,
when the UE is incapable of transmitting the RAP through all the configured UL CC at the same
time, the UE may transmit an RAP resource information request message to the eNB (step
S990).

[0220] For example, it is assumed that a time for determining the RACH parameters of
all the UL CCs and transmitting RAP is limited to t0 and t1. When the UE determines that
transmitting RAP through CC1, CC3, and CCN is allowed at t0, and is not allowed at t1, and the
UE determines that transmitting RAP through CC2 is allowed at t1, and is not allowed at t0, the
UE may transmit an RAP resource information request message to the eNB.

[0221] Subsequently, in response to the RAP resource information request, the UE may
receive an RAP resource information response message from the eNB (step S992). Here, the
eNB that receives the RAP resource information request message may determine that the UE is
incapable of simultancously transmitting the RAP through all the CCs. Therefore, the eNB may
include transmission time/frequency resource to be used for RAP transmission of the UE and a
type of a preamble in the RAP resource information response message for transmission to the
UE.

[0222] Accordingly, the UE may transmit the RAP through all UL CCs configured based
on information included in the RAP resource information response message (step S994). When

the RAP resource information does not exist in the RAP resource information response message
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received from the eNB, a time that is closest to the time when the RAP needs to be transmitted
may be selected so that the RAP may be simultaneously transmitted through all the UL CCs. In
this example, the same RAP may be selected from all the CCs and may be simultaneously
transmitted.

[0223] Subsequently, the UL timing group information may be received from the eNB
through a PCC. That is, the eNB may determine RAPs transmitted from the UE, may determine
that the UE requests configuration of a UL timing group, may calculate a TA value based on the
preambles received through the RAPs, and may generate the UL timing group of the UE based
on the calculated TA. The UL timing group information of the generated UL timing group may
be transmitted to the UE.

[0224] The UL timing group information may be received through the PCC (PCell) in a
form of a PDCCH or control information of a MAC message, or may be received through an
RRC message.

[0225] The UE may simultancously receive RAR from the eNB through a few or all of
DL CCs having linkages with all the configured UL CCs (step S982). The linkage may be set
fixedly in a wireless communication system, or may be set for each eNB based on SI, or may be
set for each UE or for each UE group based on an RRC message.

[0226] The RAR message may include, for example, identification information of the UE
preamble received by the eNB, an identifier (ID) of the eNB, a temporary C-RNTI, information
associated with a time slot where the UE preamble is received, UL grant information, TA
information for obtaining a UL synchronization, and the like.

[0227] Accordingly, the UE may transmit data through a PUSCH through use of

time/frequency resource information included in the UL grant information at a scheduled time
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determined based on the received TA information, and may perform HARQ.

[0228] The UE may simultancously verify the validity of the TA with respect to CCs
through which the RAR is received (step S984). In this example, when RAP information is set
in the UE-specific RACH parameter, the UE may omit verifying the validity of the TA.

[0229] As described in the foregoing, the UE may determine whether C-RNTI, T_C-
RNTI, or UE identity included in an ACK message received from the eNB is identical to C-
RNTIL, T_C-RNTI, or UE identity assigned to the UE, so as to simultancously verify the validity
of the TA. Here, the UE may transmit an L.2/L.3 message including the C-RNTI, the T _C-RNTI,
or the UE identity to the eNB, and may receive an L1/L2 message from the eNB since the ACK
message is based on the HARQ operation.

[0230] The UE may recognize that the eNB sets UL CCs having linkages with the
received DL CC through which the RAR is received as delegate CCs in a group, and may set the
UL CCs as the delegate CCs in the group (step S986).

[0231] The UE may apply a TA value of the delegate CC received in step S972 to
remaining CCs in each group for updating (step S988).

[0232] FIG. 10 illustrates a configuration of a transmitting apparatus according to an
embodiment of the present invention.

[0233] Referring to FIG. 10, a transmitting apparatus 1000 may include a connection
mode determining unit 1005 to determine an RRC mode of a UE, a CC set determining unit 1020
to determine a CC set including at least one CC available to the UE, a UL timing group
generating unit 1030 to generate a UL timing group, a transceiving unit 1050, and a controller
1010 to control the above component elements.

[0234] The controller 1010 may generate UL synchronization information corresponding
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to the UL timing group, so as to establish a UL synchronization. The transceiving unit 1050 may
receive a synchronization request message from the UE through at least one delegate CC in the
UL timing group, and may transmit the UL synchronization information to the UE through the at
least one delegate CC. The at least one delegate CC may be selected by the UE based on a state
of the UL timing group and characteristics of a plurality of CCs forming the UL timing group, so
as to obtain the UL synchronization. In particular, the at least one delegate CC may correspond
to at least one of c-i) through c-v). The CC may be included in the serving cell as described in
the foregoing.

[0235] In particular, the RRC mode determining unit 1005 may determine a connection
mode between the UE and the eNB, and when the UE and the eNB are not connected, that is,
when the connection mode is an RRC _IDLE mode or UL synchronization is not established, the
RRC mode determining unit 1005 may change the connection mode of the UE to an
RRC_CONNECTED mode or may enable the UL synchronization to be established. In this
example, RRC connection setup may be performed through use of the UE and a PCC as
described in the foregoing.

[0236] For example, the RRC mode determining unit 1005 may operate the transceiving
unit 1050 to receive an RRC connection request transmitted from the UE, and to transmit an
RRC connection setup message to the UE. Also, the RRC mode determining unit 1005 may
receive an RRC connection setup complete message from the UE, may complete the RRC
connection setup, and may determine an UE RRC_CONNECTED mode.

[0237] The CC set determining unit 1020 may determine at least one CC available to the
UE, and may set a CC set of the UE. In this example, the CC set for the UE may be set based on

a difference in UL synchronization times of the available (configurable) CCs, type information
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of each CC, a center frequency location of each CC, a service type of each CC, a network service
for each CC, and the like.

[0238] The controller 1010 may set the CC set determined by the CC set determining unit
1020 as a CC set to be used by the UE, and the transceiving unit 1050 may transmit information
associated with the set CC set to the UE through a PCell or a primary CC, before receiving the
synchronization request message.

[0239] The UL timing group generating unit 1030 may generate the UL timing group of
the UE based on the CC set determined by the CC set determining unit 1020. Here, the UL
timing group may be generated to satisfy at least one of the conditions a-i) through a-v) or b-1)
through b-iv), and may be determined by comparing a difference in center frequency values of
CCs with a threshold, determining whether the CCs have the same beamforming scheme or
different beamforming schemes, determining whether the CCs are updated in response to a UL
synchronization update request, or determining whether the CCs correspond to CCs that are
incapable of providing services in a macrocell but are capable of providing services in a space
superposed by a cell smaller than the macrocell, such as a femtocell, a picocell, a micorcell, a
relay, a repeater, and the like.

[0240] The transceiving unit 1050 may transmit the CC set information and UL timing
group information to the UE. In this example, the transceiving unit 1050 may transmit the UL
timing group information together with the CC set information as shown in FIG. 5, or may
transmit the UL timing group information and the CC set information separately as shown in
FIG. 6. Also, the transceiving unit 1050 may additionally transmit SI after transmitting the CC
set information. Therefore, the UE may be able to configure the UL timing group based on the

CC set information and the SI.
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[0241] The transceiving unit 1050 may receive, from the UE, the synchronization request
message requesting synchronization, for example, a message including an RAP. That is, the
RAP transmitted through the delegate CC determined by the UE for the UL timing group may be
determined, and a TA value for each UL timing group may be transmitted. The synchronization
request message may be received through at least one delegate CC, simultancously or
sequentially at separated time.

[0242] The transceiving unit 1050 may change a portion or all of the UL timing group
determined by the UL timing group generating unit 1030, based on the RAP message transmitted
from the UE.

[0243] The controller 1010 may control the transceiving unit 1050 to generate
information associated with synchronization based on the received RAP, for example, a message
including UL grant information, TA information associated with the synchronization, and the
like, and to transmit the generated information to the UE. In this example, the message including
the TA information may include an RAR message. The information associated with the
synchronization may include TA information required to move up a UL transmission time.
Therefore, the controller 1010 may control the transceiving unit 1050 to generate and transmit
synchronization information with respect to the UL timing group.

[0244] Here, the controller 1010 may generate TA information for each UL timing group
in a form of a table including a TA value corresponding to a group index, in a form of a TA
value including a unit error for each timing group. The error for each timing group may have a
size of an integer-multiple of a predetermined unit value, or may be specified in detail. Also, the
controller 1010 may control the transceiving unit 1050 to transmit the TA information for each

UL timing group as an indicator indicating a TA based on a predetermined rule. The TA value
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may be an example of the UL synchronization information required when the UE adjusts a UL
transmission time, and the synchronization information for the UL timing group may be
transmitted through one or more delegate CCs, simultancously or at separated time.

[0245] The UL synchronization information, as described in the foregoing, may be
calculated by comparing, with a predetermined threshold, a difference in center frequency values
of a plurality of CCs in the CC set configured for the UE, or may be calculated to enable the CCs
to have different transmission times by determining whether the CCs correspond to CCs having
the same beamforming scheme, correspond to CCs updated in response to a synchronization
update request, or correspond to CCs that do not provide services in a macrocell but provide
services in a space superposed by a coverage cell smaller than the macrocell.

[0246] Also, the controller 1010 may control all component elements, and a few
component elements may independently operate. The component elements of FIG. 10 may be
configured as a single module or two or more modules, or may be configured to perform a single
function in two or more modules.

[0247] FIG. 11 illustrates a configuration of a receiving apparatus according to an
embodiment of the present invention.

[0248] Referring to FIG. 11, a receiving apparatus 1110 may include a connection mode
determining unit 1105, a CC set determining unit 1107, a controller 1110, a UL timing adjusting
unit 1120, a UL timing group generating unit 1130, and a transceiving unit 1150.

[0249] The transceiving unit 1150 may transmit a synchronization request message to an
eNB through one or more CCs in a UL timing group, and may receive UL synchronization
information through the one or more CCs. The controller 1110 may control the transceiving

unit. The controller 1110 may determine the UL synchronization information received through
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the transceiving unit. The UL timing adjusting unit 1120 may establish a UL synchronization of
the UL timing group based on the UL synchronization information determined by the controller.
That is, the UL timing adjusting unit 1120 may establish the UL synchronization of the UL
timing group based on the UL synchronization information received through the transceiving
unit. Here, the controller 1110 may determine UL grant information and a TA value calculated
to adjust a UL transmission time for each group corresponding to the UL timing group, through
an RAR message received in response to the synchronization request message transmitted
through the transceiving unit. The UL timing adjusting unit 1120 may establish a UL
synchronization based on the UL synchronization information determined by the controller. In
this example, the UL timing adjusting unit 1120 may establish the UL synchronization based on
a TA value distinguished based on the UL timing group, based on a unit error distinguished
based on the UL timing group, or based on an error distinguished based on the UL timing group
and having a size of an integer-multiple of a determined unit value, or using an indicator
associated with a rule determined based on the UL timing group. The UL synchronization
information may be distinguished based on a group index of the UL timing group.

[0250] Here, the one or more delegate CCs may be selected by the UE based on a state of
the UL timing group and characteristics of a plurality of CCs forming the UL timing group, so as
to obtain the UL synchronization. In particular, the one or more delegate CCs may correspond to
at least one of c-1) through c-v). The CCs may be included in a serving cell as described in the
foregoing.

[0251] In particular, the connection mode determining unit 1105 may determine a
connection mode with the eNB. That is, when the connection mode is an UE RRC _IDLE mode

or UL synchronization with the eNB is not established, the connection mode determining unit
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1105 may enable the UE to change the connection mode to an RRC_CONNECTED mode or
enable the UL synchronization to be established. In this example, RRC connection setup may be
performed through use of the UE and a PCC as described in the foregoing.

[0252] For example, the connection mode determining unit 1005 may transmit an RRC
connection request message to the eNB through use of the transceiving unit 1050, may receive an
RRC connection setup message from the eNB, and may complete RRC connection setup through
use of an RRC connection setup complete message.

[0253] The transceiving unit 1150 may perform transmission and reception of
information with the eNB. For example, the transceiving unit 1150 may receive CC set
information and information associated with synchronization from the eNB. In particular, the
transceiving unit 1150 may receive the CC set information from the eNB through a PCell or a
primary CC, before transmitting the synchronization request message. After receiving the CC
set information, the transceiving unit 1150 may receive SI associated with the CCs in the CC set,
from the eNB. The SI may include frequency band information of a CC, information associated
with an available frequency magnitude, and the like.

[0254] The CC set determining unit 1107 may determine at least one CC available to the
UE, from the CC set information. The CC set may be determined based on a difference in UL
synchronization times of the CCs available to the UE, type information of each CC, a center
frequency location of each CC, a service type of each CC, a network service for each CC, and
the like.

[0255] The UL timing group generating unit 1130 may generate a UL timing group of the
UE based on the CC set determined by the CC set determining unit 920. Here, the UL timing

group may be configured by the UE based on the conditions described in FIG. 10 (at least one of
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conditions a-i) through a-v) or b-1 through b-iv)). Also, the UL timing group generating unit
1130 may select a delegate CC of the UL timing group.

[0256] For example, when the UL timing group generating unit 1130 receives, from the
eNB, UL timing group information of CCs together with the CC set information, the UL timing
group generating unit 1130 may select a delegate CC from the received UL timing group. Also,
the UL timing group generating unit 1130 may receive, through the transceiving unit 1150, the
UL timing group information separately from the CC set information, through a separate
signaling.

[0257] Therefore, when the transceiving unit 1150 does not receive the UL timing group
information of CCs or the UL timing group information generated by the eNB is inappropriate
for a network state of the UE, the UL timing group generating unit 1130 may configure a new
UL timing group.

[0258] Also, the controller 1110 may control the transceiving unit 1150 to transmit a
synchronization request message requesting synchronization to the eNB through the delegate
CC, and to receive information associated with synchronization from the eNB through the
delegate CC.

[0259] For example, the controller 1110 may control the transceiving unit 1150 to
transmit a message including a RAP selected by the UE, and to receive an RAR message
transmitted from the eNB. Also, the controller 1110 may control the transceiving unit 1150 to
perform, with the eNB, transmission and reception of a message for RRC reconfiguration and
synchronization. The synchronization request message may be transmitted through one or more
delegate CCs simultancously or at separated time.

[0260] Also, the controller 1110 may control the UL timing group generating unit 930 to
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change a portion or all of the determined UL timing group, based on the RAR message.

[0261] In particular, the controller 1110 may perform controlling so as to determine a TA
value associated with each UL timing group based on the set UL timing group included in the
RAR message. Also, the controller 1110 may perform controlling so as to determine frequency
resource information assigned for UL transmission of the UE.

[0262] The UL timing adjusting unit 1120 may determine the TA value determined by
the controller 1110, and may apply the TA value to all CCs of the corresponding UL timing
group where the delegate CC is included. That is, the TA value may be applied to the
corresponding UL timing group for synchronization with the eNB. Here, TA information for
each UL timing group may be in a form of a table including a TA value corresponding to a group
index, in a form of a TA value including a unit error for each timing group, in a form of an error
having a size of an integer-multiple of a predetermined unit value, for each timing group, in a
form of an error specified in detail for each timing group, or in a form of an indicator indicating a
TA based on a predetermined rule. Therefore, the UL timing adjusting unit 1120 may obtain
synchronization by applying a determined TA to each UL timing group. The TA value may be
an example of UL synchronization information required when the UE adjusts a UL transmission
time, and the synchronization information for the UL timing group may be received through one
or more delegate CCs simultaneously or at separated time.

[0263] For example, when the TA information is included in the synchronization
information, the TA information may be set equally to all CCs in the UL timing group.

[0264] As described in the foregoing, the controller 1110 may control all component
elements, and a few component elements may independently operate. The component elements

of FIG. 11 may be configured as a single module or two or more modules, and may be
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configured to perform a single function in two or more modules.

[0265] Based on the descriptions of FIG. 9, the transceiving unit 1150 may receive SI of
CCs in the CC set based on the CC set information, and the controller 1110 may control the
transceiving unit 1105 to simultaneously transmit the synchronization request message to the
eNB through all UL CCs in the CC set, based on the received SI.

[0266] Subsequently, the transceiving unit 1105 may receive UL timing group
information from the eNB, and simultaneously receive UL synchronization information through
a few or all of DL CCs associated with the received UL timing group, and the controller 1110
may set a UL CC associated with a CC through which the UL synchronization information is
received as a delegate CC of the received UL timing group.

[0267] Therefore, according to an embodiment of the present invention, when a plurality
of CCs is used, a different UL synchronization may be obtained for each CC or for each CC
group and thus, when the UE transmits information in a UL through a plurality of CCs, data
transmission error due to an error in obtaining synchronization and delay in receiving
information in the eNB may be effectively reduced.

[0268] Also, when a UL synchronization standard is different for each of the plurality of
CCs, the UE may obtain a UL synchronization based on a type of each CC, a center frequency

location, and a service type.
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Apgoved for use through | Y3G2014, OMEB CHEI-003E

LG, Patard and Trademark Dffice 1.6 DEPARTMENT OF COMMERQE

Under e Paperwork Reduction Act of 18985, na persons are sequired 1o respand to a collectinn of infarmation urises & displays o valid OMS controf number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| heraby revoke alf previous powers of aftarney given in the application identified in the attached statement
under 37 CFR 3.73{c}.
I hereby appoint:

. :ztttionsm gssoviated with Cuslomer Numbern | ,g 4 6 4 1 O

D Practitioner(8) named hetow {f more than ter patent practitionerg are 10 be named, then 3 sustomer pumbaer mpat be used )

Mame Reyistration Mame Regisfration
Number Nuimber

As attorney(s} or ageni(s) to represent the undersigned before the United Siates Patent and Trademark Office (USPTO} in connection with
any snd ait patent applications assigned ondy to the undersigned according to the USPTO assignment records or assignments documeanis
gttached o this form in accordance with 37 TFR 3.73{).

Please chatige the correspatidence address for the application identified in the atiached slatersent undseyr 37 OFR 3.73{c} to!

[_—] The addrass associated with Customer Number: 1 4 64 10 o

OR
|| i Name | Fidelis Law Group, PLLC
Address 444 W Broad St unit 426
city Falls Church [S*aie VA {2"9 22048
Country USA
Telephone 571.730.4572 emait gdward. park@fidelis-laws.com

Assignee Name and Address: GOLDPEAK INNOVATIONS INC
SUITE #806, DIGITAL-RO 34-GIL, 55, GURO-GU
SEQUL, REPUBLIC OF KOREA

A copy of this form, together with a statement under 37 CFR 3.73(c} (Form PTO/AIAISE or eguivalent) is reguired to be
Filed in each aspplication in which this form is used. The statement under 37 CFR 3.73{c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Atlorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee

Signature %}@3}7&7 Date 5;2’7 / A W/.,}v/ /?
Name Youngjoon Rhee ¥ Te‘eph""efgl (0. 8q3~{'f Ci ok

Tiile CEO

o0 050

This collectinn of infonwation is required by 37 CFR 1.3%, 1.32 and 1.33. The information is required to obtain o retain & benefit by the public which is to file {and
by the USPTO o process) an application.  Cenfidentiality is governed by 358 U.8.C. 122 and 37 CFR 1,11 and 1.14. This collection is estimated to take 3 minutes
o complate, inchuding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depanding upon the individual case. Any
corsmernts on the amount of time you require to complats this form andfor suggeastions for reducing this burden, should be sent to the Chief Information Officer,
5.8, Patent and Tradesnark Offxce U5, D&partmem of Commaerce, F.0, Bax 1450, Alexandna, VA 223131450, DO NOT SEND FEES OGR COMPLETED
FORMS TG THIS ADDRESS. SEND TO: © for Patents, P.O. Bax 1450, Alexandria, VA 22313-145¢.

If your need assistance in completing the form, call 1-800-PTO-8199 and select option 2.

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Page 76 of 345



Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-878) requiras that you be given cartain information in connection with your
submission of the attached form related lo a patent application or patent. Accordingly, pursuant to the
requiraments of the Act, please be advisad that: {1) the general authority for the collection of this information is 35
U.8.C. 2{b}¥2} (2} fumishing of the information solicited is voaluntary, and {3) the principal purpose for which the
information is used by the .8, Patend and Trademark Gffice is (o process andfor examine your submission
related to a patent application or patent. if you do not fumish the requested information, the U.B. Patent and
Trademark Office may not be able {0 process andfor examine your submission, which may result in termination of
proceedings or abandornment of the application or expiration of the patent.

The information provided by you in this form will he sukjact to the fliowing mutine uses:

3.

The information on this form will be treated confidentially (o the exient allowed undear the Freadom of
information Act (5 U.8.C. 552} and the Frivacy Act {§ U.S.C 552a). Resards from this systen of records
may be disclosad 1o the Department of Justice to determing whether disclosure of these records is
required by the Freedom of Information Aot

A record from this system of records may be disclosed, as a routine use, in the courss of presenting
evidence to @ court, magistrate, or administrative tribunal, including disclosures to opposing counssl in
the course of seitiement negoliations,

A record in this system of records may be disclosed, as a routing use, (o 2 Member of Congress
submitting & request involving an individual, 1o whom the record perising, when the individual has
raquestad assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a coniraclor of the Agency
having need for the information in order to perform a conidract. Recipients of information shall be required
to comply with the requiremants of the Privacy Act of 1874, as amended, pursuant to 5 U.8.C. 582a(m).

A racord related to an international Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Crrganization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility o recommend improvements in records management practices and programs, under
authority of 44 UJ.8,.C. 2804 and 2908, Such disclosure shall be made in accordance with the GSA
reguiations governing inspection of records for this purposs, and any other relevant (fe., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
pubiication of the application pursuant to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by sither a published appiication, an application open to
public inspection or an issued patent.

A racord from this system of records may be disclosed, as a routine use, to a Faderal, State, or local law
erforcement agency, if the USPTO becomes aware of a violation or potentiai violation of law or
regulation.
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PTOMANT (06~12)
A..p-‘v::»ed for use through D1/31 120?4 OMB 0651-6032
U.8. Pawnt and Trademeri Gffice; U.8. DEPARTMENT OF COMMERCE
Under the Papsrwors Reduction Act of 1988, no persons are required 10 respond (o a coliection of information uniess it displays a vatid OMB controin um-,:-er
DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APFPUCATION DATA SHEEY (37 CFR 1.78)
——

Ts ot |APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION
favention | IN A WIRELESS COMMUNICATION SYSTEM

As the below named inventar, | hereby declare that:

This declaration

RN The attached application, or
is direcied to: ¢ pRicason, o

United States application or PCT international application number

filed on

The above-identified application was made orauthorized ¢ ba made by me.

 belisve that | am the original inventor or an original joint invenior of a claimed invention in the agplication.

1 “xmeby acknowledge that any wiliiul {aise siatement made in this declaration is punishable under 18 U.5.8. 1001
oy fine or imprisonment of not more than five (8) years, or both.

WARNING:

Petitioner/applicant is cautionad to avoid submitting personal information in docurnants filed in a patent application that may
contribute {o dentity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers |
{othet than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never reguired by the USPTO
o stippont & petition or an appiication. I this type of parsonal information is inciudad in dotuments subrmitied o the USPTO,
petitioners/applicants should corsider redacting such personal information from the documents before submitting therm to the
USPTO. Pettionedapplicant 1s advised that the record of & patent application is available to the public after publication of the
apglication (uniess a non-publication request in compliance with 37 CFR 1.213¢a) is made in the application} or lssuance of a
patent. Furthermore, the record from an abandoned appiication rmay also be available to the publicif the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submiffed for payment purposes are not retained in the application file and therefore are not pubiicly available.

LEGAL NAME OF INVENTOR

invertor: Myung Cheu! JUNG Date (Optionaty -8 | Y-ofe §}§Té

30 &
}- T :N &8

Sgrature: )

Y including naming the antire Inventive entity, must accompany this form of must have
for each addifional inventor,

Note! An application data sheet (PTO/SBM 4.0r sguivale
baen previously fled. Use an additional PTO/AIANGT for

This collecton of inforsation {s required by 38 U.8.0. 118 and 37 CFR 163 F,he information is required o obiain or rata@in & beneli by the public which is to 1
LT8R and 37 CFR 1T and 114, This collection ia estimated to take 1 mincie io

by the USPTO to procass) an application. Confidentialty is goverad ny 35 U
compiste. inckiding gathering, preparing, and submitting the compieted anplication form (o the USPTD. Time will vary depending Lpon the indhvidual case. Any
commants o the amount of ime you require 1o complets this form andfor suggestions for redusing Bt aden, shouid be seat to the Chief Information Officer, U.S
Patent and Trademark Office, U3, Departiment of Commerts, 2.0 Box 1450, Alexangia, VA 22313-1430. DO KOT SERD FEES OR COMPLETED FORMS TO
THIS ADDRESS: SEND TO: Commissioner for Patents, B.O. Box 1450, Alexandria, V& 22313-1456.

I you neadassistance in complating the fomm, gl 1-800:PTO-18¢ and selsct calion 2.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-879) requires that you be given cerizin information in connhection
with your submission of the attached form refated o a patent application or patent. Accordingly,
pursuant fo the requirernants of the Act, please be advised that: {1) e general authority for the
coliection of this information is 35 U.S.C. 2(b}2); (2) furnishing of the information solicited is valuntary;
and (3} the principal purposs for which the information is used by the LL.S. Patent and Trademark
Cifice is to process andior examine your submission refated toa patent application or patant. if you do
aot furnish the reguested infermation, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of processings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject {o the following routine uses:
p Y Y g

1. The information on this form will be treated confidentially to the extent allowad under the
Freedom of Information Act(6 U.8.C. 552} and the Privacy Act (§ U.8.C 552a). Records frofm
this gysiem of records may be disclosed to the Depanment of Justice to determsine whether
disclosure of these records is required by the Freadom of Information Act,

Avecord from this system of records may be disciosed, as a rouling uss, in the course of

presenting evidence to a cowrt, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.

3. Arecord inthis systern of records may be disclosed, as a routine use, to & Member of
Congress submitting a request involving an individual, to.whom the record pertains, when the
individual has requested assistance frorm the Member with respect to the subiect matter of the
record.

4. Avecord in this system of records may be disclosed, as a routine use, to 8 contractor of the
Agenoy having nead Yor the informiation i order o perform s contract. Recipianis of
information shat be required lo comply with the requirements of the Privacy Act of 1874, as
amended, pursuant to 5 U.S.C. 552a(m}.

5. Arecord related to an Internationat Appiication filed under the Palent Coogeration Treaty in
this system of records may be disclosed, a8s a rowtine use, fo the internationat Buresy of the
Warid intellectual Property Grganization, pursuant to the Patent Cooperation Treaty.

8. Avecord in this systerm of records may ba disclosed, as a routine use, 1o another federal
ggency for purposes of National Security review (35 U.S.C. 181) and for review pursuant (o
the Atomic Erergy Act (42 U.S.C. 218(c)).

7. Arecord from this systern of records may be disclosed, as a rouline use, 1o the Administrator,
General Services, of fds/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2004 and 2808, Such disclosure shail
be made in accordance with the GSA regulations governing inspection of regords for this
purpose, and any other relevant (fe., GSA or Commerce) direstive. Such disclosure shail not
be used fo make determinations aboul individuals.

8. A record from this syster of records may be disclosed, as a routine use, to the public after
sither publication of the application pursuant to 35 U.S C. 122(b) or issuance of a patent
pursuant to 35 U.8.C. 151. Further, a record may be disciosed, subject io the fimitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
bacame abandoned or in which the proceadings were terminated and which apgplication is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routing use, 10 a Federai, Siate,
or focal law erdorcement agency, if the USPTO benomes aware of a viclation or potential
violation of faw or regulation,

i
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
GOLDPEAK INNOVATIONS INC

Applicant/Patent Owner:

Application No./Patent No.: /2 Filed/Issue Date: 2020-01-02

Titled: APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS COMMUNICATION SYSTEM
GOLDPEAK INNOVATIONS INC a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Ree| 042098 , Frame 0653 , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. |PR2023-01269
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

STATEMENT UNDER 37 CFR 3.73(c)

5. From:

6. From:

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Seong Jun PARK/ 2020-01-02
Signature Date
Seong Jun PARK 73,534

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application Number Continuation of U.S. Confirmation No.: TBD
Application No.
15/820,980

Applicant GOLDPEAK INNOVATIONS INC

Filed Herewith

Title APPARATUS AND METHOD FOR ESTABLISHING UPLINK
SYNCHRONIZATION IN A WIRELESS COMMUNICATION
SYSTEM

TC/Art Unit TBD

Examiner TBD

Docket No. GP.009C2

Customer No. 146410

INFORMATION DISCLOSURE STATEMENT

MAIL STOP AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

o The Applicant wishes to make of record the references listed on the PTO/SB/08 and
PTO-892 forms from parent application No. 15/820,980 filed on November 22, 2017 for
consideration and request the references cited therein be made of record by the U.S. Patent and
Trademark Office (“USPTO”) in the above-captioned application. The listed documents were
previously cited in the parent applications, upon which Applicant relies for the benefits provided
under 35 U.S.C. § 120. Accordingly, pursuant to 37 C.F.R. § 1.98(d), a copy of each reference is
not provided. Applicant will, however, provide copies of the references for the Examiner's
convenience upon request.

Applicant respectfully notes that the submission of the listed references in this
Information Disclosure Statement (“IDS”) is not an admission that they are prior art or that they
are material to patentability of any claims of the application. Also, the submission of this IDS is

not an indication that a search has been made by Applicant.
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Continuation of U.S. Application No. 15/820,980

Consideration of the foregoing plus the prompt return of a copy of the enclosed Form
PTO/SB/08B with the Examiner’s initials in the left column in accordance with MPEP 609 are

respectfully requested.

Respectfully submitted,
FIDELIS LAW GROUP, PLLC

Dated: January 2, 2020 By: /Seong Jun PARK/
Seong Jun PARK
Registration No 73,534

FIDELIS LAW GROUP, PLLC
8300 Greensboro Dr STE L1-101
McLean, VA 22102

Phone (571) 310-2302
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application Number : Continuation of U.S. Confirmation No.: TBD
Application No.
15/820,980

Inventor : Kibum Kwon er al.

Filed :  Herewith

Title : APPARATUS AND METHOD FOR ESTABLISHING UPLINK
SYNCHRONIZATION IN A WIRELESS COMMUNICATION
SYSTEM

TC/Art Unit : TBD

Examiner : TBD

Docket No. : GP.009C1

Customer No. ;146410

PRELIMINARY AMENDMENT FILED WITH CONTINUATION APPLICATION OF
U.S. PATENT APPLICATION NO. 15/820,980

Mail Stop New Application
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Prior to examination on the merits, please amend the above-identified patent application
as follows:

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.
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Continuation of U.S. Application No. 15/820,980
Preliminary Amendment

AMENDMENTS TO THE SPECIFICATION

Please AMEND the paragraph [0001] on Page 1 as below:

[0001] This application is a continuation of U.S. Patent Application No. 15/820,980, filed
on November 22, 2017, which is a continuation of U.S. Patent Application No. 14/733.068, filed
on June 8. 2015, which is a continuation of U.S. Patent Application No. 13/578,531, filed on

August 10, 2012, which is the National Stage Entry of International Application No.
PCT/KR2011/0009009, filed on February 10, 2011, and claims priority from and the benefit of
Korean Patent Application No. 10-2010-0012564, filed on February 10, 2010, Korean Patent
Application No, 10-2010-0027230, filed on March 26, 2010, and Korean Patent Application No.
10-2011-0008683, filed on January 28, 2011, all of which are hereby incorporated by reference
for all purposes as if fully set forth herein.
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Continuation of U.S. Application No. 15/820,980
Preliminary Amendment

REMARKS
The application is a continuation of U.S. Patent Application No. 15/820,980.

CONCLUSION

In view of the foregoing amendments and arguments, it is respectfully submitted that this
application is now in condition for allowance. If the Examiner believes that prosecution and
allowance of the application will be expedited through an interview, whether personal or
telephonic, the Examiner is invited to telephone the undersigned with any suggestions leading to
the favorable disposition of the application.

It 1s believed that all necessary fees are being paid with this Preliminary Amendment.
However, the Director is hereby authorized to treat any current or future reply, requiring a
petition for an extension of time for its timely submission as incorporating a petition for

extension of time for the appropriate length of time.

Respectfully submitted,
FIDELIS LAW GROUP, PLLC

By: /Seong Jun PARK/
Seong Jun PARK
Registration No 73,534

Dated: January 2, 2020

FIDELIS LAW GROUP, PLLC
8300 Greensboro Drive Ste L1-101
Tysons Corner, VA 22102

Phone (571) 310-2302
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION
IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kibum KWON

Filer: Seong Jun Park
Attorney Docket Number: GP.009C2
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 38190205

Application Number: 16733106

International Application Number:

Confirmation Number: 6857

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION

Title of Invention: IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Kibum KWON
Customer Number: 146410
Filer: Seong Jun Park

Filer Authorized By:

Attorney Docket Number: GP.009C2
Receipt Date: 02-JAN-2020
Filing Date:
Time Stamp: 18:29:37
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1720

RAM confirmation Number E202012129556967
Deposit Account 601655
Authorized User Seong Jun Park

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees) IPR2023-01269
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37 CFR 1.19 (Document supply fees)

37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document s . . File Size(Bytes)/ Multi Pages
Document Description File Name ( y ) . . 9
Number Message Digest | Part/.zip| (ifappl.)
276701
. - 00UtilityAppTransmittalForm.
1 Transmittal of New Application yApp df no 2
p 72c7d63643c09cafedf83133b9cb5 1a4a608]
848
Warnings:
Information:
1823587
2 Application Data Sheet 01ADS.pdf no 9
7979043d88dfd3c1cdadd 10d23f40680acd
bef21
Warnings:
Information:
12325
3 Abstract 02abs.pdf no 1
65afd7deb06be05b191c9a54202a04492d
00ac5
Warnings:
Information:
10978
4 Claims 02claims1p.pdf no 1
cb35b04e6578fe72e4f844695d10c89f00b(]
f82a
Warnings:
Information:
2124783
5 Specification 02spec51p.pdf no 51
3e4834ab2f6b64f7cd92006197f4d37587d9
6e21
Warnings:
Information:
233544
Drawings-only black and white line .
6 9 y bla 03drawings11p.pdf no 11
drawings
0636e368eabb4db33f0a02c23e46f093d0f2)
b704

Warnings:

Information:
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1045958

7 Power of Attorney 04POA pdf no 2
aB87949d5c25ca%a30afelaff1deObb07b1 b6
7cde
Warnings:
Information:
594588
8 Oath or Declaration filed 05dec4p.pdf no 4
f7d8e1544d5e7e85108b2bdc9102891102
e00d6
Warnings:
Information:
123388
Assignee showing of ownership per 37
9 '9 wing W L Oé6statement.pdf no 3
CFR3.73
81db42c216b5378388fb20d87f3cd850345
8ebSe
Warnings:
Information:
19872
10 Transmittal Letter 07IDStrans.pdf no 2
b167298f16fb052a6a684ea8e025bf8bbad)l
be3s
Warnings:
Information:
33502
11 08PreAmd.pdf yes 3
f263acad96801db7936d0643923f5d00356
2624
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Applicant Arguments/Remarks Made in an Amendment 3 3
Warnings:
Information:
35099
12 Fee Worksheet (SB06) fee-info.pdf no 2
118b7a844363155b384e8ed50cc2de4533)
ed637
Warnings:
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Information:

Total Files Size (in bytes): 6334325

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Office of the Chief Finaneial Qfficer

Document Code WREER
Usar :C48575
Sale Accounting Dale01/24/2020

Sale ltem Reference Number Effective Date

16733106 01/02/2020

Document Number Fee Code Fee Code Description Amount Paid

120201N019139446 1051 LATE FILING FEE FOR OATH OR $160.00
DECLARATION

United States Patent and Trademark Office

Payment Method
Deposit Account
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/733,106 01/02/2020 1880 GP.009C2 2 2
CONFIRMATION NO. 6857
146410 FILING RECEIPT
Fidelis Law Group , PLLC
5300 Gronsbore, Dr St L1-101 AR AU LA AU AR A

McLean, VA 22102
Date Mailed: 01/27/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Kibum KWON, Seoul, KOREA, REPUBLIC OF;
Myungcheul JUNG, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
GOLDPEAK INNOVATIONS INC, Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 146410

Domestic Priority data as claimed by applicant
This application is a CON of 15/820,980 11/22/2017
which is a CON of 14/733,068 06/08/2015 PAT 9854545
which is a CON of 13/578,531 08/10/2012 PAT 9054835
which is a 371 of PCT/KR2011/000909 02/10/2011

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2011-0008683 01/28/2011 No Access Code Provided

REPUBLIC OF KOREA 10-2010-0027230 03/26/2010 No Access Code Provided

REPUBLIC OF KOREA 10-2010-0012564 02/10/2010 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 01/23/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/733,106

Projected Publication Date: 05/07/2020
Non-Publication Request: No

Early Publication Request: No
Title

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS
COMMUNICATION SYSTEM

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/733,106
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 300
SEARCH FEE
o o o N/A N/A N/A N/A 660
EXAMINATION FEE
N FEE N/A N/A N/A N/A 760
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 2 minus 20= OR |« 100 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 460 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus b =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/733,106 01/02/2020 Kibum KWON GP.009C2
CONFIRMATION NO. 6857
146410 INFORMAL NOTICE
Fidelis Law Group , PLLC
8300 Greensboro Dr Ste L1-101 IR I IR AR
McLean, VA 22102 0000002195113

Date Mailed: 01/27/2020

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s) as

named on the application data sheet:
Myungcheul JUNG

An inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to
each inventor must be submitted no later than the date on which the issue fee is paid in response to a notice
requiring such fee. See 37 CFR 1.53(f).
If the name of the inventor provided on the ADS is not correct, applicant must submit a request to correct the
inventor name according to 37 CFR 1.48(f), accompanied by the appropriate fee under 37 CFR 1.17(i) and a
corrected ADS in compliance with 37 CFR 1.76(c), i.e., identifying the information that is being changed with
underlining for insertions, and strike-through or brackets for text removed.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tnguyen/
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Doc code: IDS PTO/SBI08a (01-10)

L . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16733106
Filing Date P020-04-27
INFORMATION DISCLOSURE First Named Inventor |Ki Bum KWON
STATEMENT BY APPLICANT [ — —
( Not for submission under 37 CFR 1.9%)
Examiner Name MESFIN, YEMANE
Aftorney Docket Number GP.009C2
U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 B606336 P013-12-10 Momack, et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0090274120 P009-11-05 Chou
2 0100111005 P010-05-06 Phn, etal
3 0100041399 P010-02-18 Kim, etal.
4 0100238857 P010-09-23 Fhang.et al.
5 0100323744 P010-12-23 Kim, et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16733106
Filing Date 2020-04-27
First Named Inventor | Ki Bum KWON
Art Unit 2462

Examiner Name

MESFIN, YEMANE

Aftorney Docket Number

GP.009C2

6 0100118720 P010-05-13 (Gauvreau, et al.
7 0110170495 P011-07-14 Famshaw, et al.
8 0090316642 P009-12-24 Yamada, et al.

9 0090318175 P009-12-24 Sandberg

10 ?0100086065 P010-04-08 Higuchi, et al.

11 0090270094 P009-10-29 fto, et al.

12 70090116434 P009-05-07 | ohr, et al.

If you wish to add additional U.S. Published Application citation information please click the Add button,| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document ;
Figures Appear
1 |ho-2000-0115913 KR 2000-11-10  |[ndustrial Technology
Research Institute
2 [10-2008-0063023 KR 2008-07-03 Posdata Co., Ltd.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16733106
Filing Date 2020-04-27
First Named Inventor | Ki Bum KWON
Art Unit 2462

Examiner Name

MESFIN, YEMANE

Aftorney Docket Number

GP.009C2

3 [10-2008-0079961 KR 2008-08-02 | G Electronics Inc.
4 P009/113815 Wwo 2009-08-17 | G ELECTRONICS ING.
INTER DIGITAL PATENT
5 P013-516917 P 2013-05-13 HOLDINGS, ING.
ITSUBISHI ELECTRIC
6 P010-254386 P 2010-11-11 UILDING TECHNO
ERVICE CO LTD

If you wish to add additional Foreign Patent Document citation information please click the Add button

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item

E’.“?m",]er Cite (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 International Search Report of PCT/KR2011/000909 dated December 7, 2011.
2 Non Final Office Action issued on July 16, 2014, in U.S. Application No. 13/578,531.
3 Notice of Allowance issued on February 4, 2015, in U.S. Application No. 13/578,531.
4 [ualcomm Incorporated, "Supporting multiple timing advance groups”, 3GPP TSG-RAN WG2 meeting#68bis, January
[18-22, 2010, R2-100423, Valencia, Spain.
5 TRI, "Time Alignment Timer for different TA", 3GPP TSG-RAN WG2 meeling#68bis, January 18-22, 2010,

R2-100560, Valencia, Spain.
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Application Number 16733106

Filing Date 2020-04-27

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Ki Bum KWON
Art Unit 2462
Examiner Name MESFIN, YEMANE

Aftorney Docket Number GP.009C2

6 NTT DOCOMGO, INC., "TA maintenance for CA", 3GPP TSG-RAN2#68bis, January 18-22, 2010, R2-100472,
Valencia, Spain.

7 Huawei, "Different Timing Advance Impact on Carmrier Aggregation”, 3GPP TSG RAN WG2 meeting#67bis, October
2-16, 2009, R2-095815, Miyazaki, Japan.

8 CATT, "L3 Anchor Carrier”, 3GPP TSG-RAN WG2 Meeting #67, R2-094322, August 24-28, 2009, 2 pages,
Bhenzhen, China.

9 Nokia Corporation, Nokia Siemens Networks, "RACH and carrier aggregation”, 3GPP TSG-RAN WG2 Meeting
F67bis, 2009.10.12-16, 3 pages, Miyazaki, Japan.

10 Dffice Action issued by JPO on June 13, 2017 for the corresponding JP Application No. 2015-154385

11 Dffice Action issued by KIPO on 12/21/2016 for the corresponding KR Application No. 10-2011-0008683.

12 Nokia Corporation et al, 3GPP TSG-RAN WG2 Meeting #67bis, R2-095898, "RACH and carrier aggregation”,
Miyazaki, Japan dated October 12th- 16th, 2009.

13 Dffice Action issued by Chinese Patent Office on 11/04/2019 for the corresponding CN Application No.
P01610908740 4

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16733106

Filing Date 2020-04-27
INFORMATION DISCLOSURE First Named Inventor | Ki Bum KWON
STATEMENT BY APPLICANT At Uni
. . nit 2462
( Not for submission under 37 CFR 1.9%)
Examiner Name MESFIN, YEMANE

Aftorney Docket Number GP.009C2

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Seong Jun PARK/ Date (YYYY-MM-DD) 2020-04-27
Name/Print Seong Jun PARK Registration Number 73,534

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application Number: 16227369
Application Number: 15705131
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CONFIRMATORY ASSIGNMENT OF PATENT RIGHTS

This CONFIRMATORY ASSIGNMENT OF PATENT RIGHTS {ttus “Assigament”) is made this
day of April 2020, by GoldPeak Innovations Ine, a Kerean company (" Assigner™), in favor of Pantech
Corporation., a Korean company (“Assignee”).

WHEREAS, Assignor and Assignee are piaty to that certain Patent Sale and Purchase Agréement of
even date herewith (as in effect from time to time, the “Patent Sale and Purchase Agreement”™); capitalized
tertns used but not otherwise defiwed in this Assignment shall have the respective meaning assigned thereto in
the Patent Sale and Punchase Agreement; wid

WHEREAS, pursiant 1o the Paient Sale arid Purchase Agreement, Assignor has agread to sell, convey,
transter, assignand deliver to Assigree all right. ttle and imeresy, Including, withowt Hmitation, Pateat Righis,
in and to the patents, provisional patent applications, and patent applications listed on listed on Schedule A
hereto {collectively, the “Patents™).

NOW, THEREFORT, for goed and valuable consideration, receipt of which is hereby acknowledged
by Assignor, Assignor heveby sells, conveys, transfers, and assigns to Assignee, its successors, legal
represeatatives and assigos all right, title and interest in the United States and throughout the: worid in and to:

The Patents wnd any and all Jetters paient that are or ay be granted thereon, and any legal equivatent
and counterpait theyeof that may be granted in any country or countries forsign 1 the United States, in each
case icluding without Hmitation any extensions, substitses, continations, continustions-in-pare, divisions,
reissues, reexaminatings, and renewals thereof, or other eguivalents thereof, and further, all nghts and
privileges pertaining to the Patents and @iy and all letters pateat that are or may be granted theveon, and any
legal equivalent theveof that may be grunted in any couniry or covmiries foreign to the Unfied States as well as
all inventions, invention disclosures, ind discoveries desciibed in 4y of the foregaing and including, withont
limitation, the right, if any, 1o petition, sue or otherwi 2k and secover damages, profits and any other
remedy {(moneiary, injunctive, declaraiory or other relief or remedy of any kind) in the United States and
anywhere throughont the world for any past, present and future infringement thereof, conversion or
misappropriation.of, or other injury, offense, violation, breach of duty or wrong relating to, any of the Patents,
or any licenss, agreement, contract or other matter relating thereto.

Assignor hereby authorizes and requests the Commissioner of Paterds and Trademarks of the United
States of America and the apgropriate officers of all other jurisdictions in which the Patents are or may be
registered or in which applications included among the Patents are pending, to record the title of Assignee, its
successors, legal representatives and assigns, as owner of all right. title and interest in and 1o the Parents, and
to tssue to-Assignes, IS successars, legal representatives-and assipns. all letee tent and any legal equivialent
thercof that may be granted in any country or countries foreign to the Untted States and recurdations of pateat
rights resulting from any application incloded among the Paients, according to this ipstrument.

Except to the extent that federal law preempts state law with respect to the matters covered hereby,
this Assignment shall be governed by and construed in accordance with the laws of the State of Delaware,
without giving effect 1o any of the principles of conflicts of laws thereof thar would result in the application of
the laws of auother jurtsdiction 1o this Assignment.

This Assignment will inure to the benefit of Assignee, ity sucoessors, assigns, and other legal
represeptatives and will be binding upon Assigaar, ity successops, assigns, and other legal representatives.
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other authorizations required to enfer into this Assignment and to carry out its obligations hereunder.

ASSIGNOR:

GoldPeik Innovations Inc.

If Assignee is uriable for any renson to secure Assigiior’s or its affiliates or their respective successors”
or assigns” signature 1o any document it is entitled to under this Assignment, Assignor and its affiliates hereby
irrevocably  disignate and appoint Assignee, and Assignee’s duly authorized officers, agents and
reproserdatives, as its agents and attorneys-in-fact, coupled with an interest, with full power of substitution to
act forand on the behalf and instead of Assignor, to execute and file any such document or documents. and to
do all other lawfully permitted acts to further the purpuses of this Assignment with the same legal force and
effect as if executed by Assignor.

IN WITNESS WHEREOF, Assignor has caused this Assigmuoent w be executed by its duly authiorized
offtcer, as of the date first written above.
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Schedule A

U.SA 2017404403 13302007 10014988 7/3/2018
US.A 15/997,919 &/5/2018 Pending
USA 2015-726014 5/29/7G15 548539 1/17/2017
U.S.A 2014-184345 201972014 048991 6/272015
U.SA 2013-75066% 1/25/2013 8831297 171472014
U.S.A 2012-750953 1/25/2813 84631258 1/14/2014
USA 2011-012702 1/24/2011 8481557 3/25/2014
USA 2009388243 Z/18/200% 7874330 223 2017
TAIWAN 98105169 2/1B72009 142221 1/UAN4
SWEDEN 13170428.7 /472013 2637348 &/24/2015
NETHERLAND 13170420.7 2/18/200% 2637348 &/247 2075
JAPAN 2016-215172 114272016 6401224 /1472018
JAPAN 2015-020714 2/4/2015 40138974 11/11/2016
JAPAN 2013-721358 10/24/2073 5494479 2/13/2015
JAPAN 2012-037545 2/23/2012 5400185 11/1/2073
JAPAN 2009-554444 2{13/2009 A7B7633 BV A012
ITaLy 0% 183 111.1 2118720819 2193924 8/14/2013
UK. 13170420.7 21872037 2437348 6124/2015
EPO 92153 111.1 2/18/200% 2073724 8/14/2013
UK 02 153 1111 2/18/200% 2093724 8/1472013
FRANCE 13170420.7 2/18/200% 2637348 /2472615
FRANCE 07 153 1111 218/ 2009 2093924 8/14/2013
ERQ 131704237 2/ 1812109 24637348 6/24/2015
FINLAND 13170420.7 614/2013 2637348 4/24/2015
EP.D 151446204 6 5/4/2015 2922233 V12212017
GERMANY 15166204.6 11/13/2017 2922233 11/22/2017
UK. 15166204.6 1141372817 2922233 TV22/2017
FRANCE 151442046 11/13/2e17 2922233 11722{2017
GERMANY 07 1531111 28/ 2009 2093524 8/14/2013
GERMANY 13170420.7 2/18/2009 2637248 &/24/2015
CHINA 201310194226 5 5/23/2013 113354491 8/24/2016
CHINA Z0R%80000075.7 2{/13/200% 1014682489 Ti2472013
CANADA 2715941 2/13/2007 2715941 4112017
ALISTRALIA 2007332929 2/V3/2009 2009332929 11/14/2013
KR 1020330124084 12/8/2008 925439 HI/30/2009
U.S.A. 2116-069340 341412016 750154 872972017
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U.S.A. Z013-340448 B/6/2013 97898824 371572016
U.s.A, 15/690,042 B/29/2017 10057945 821/2018
U.S.A 13/340447 12729120110 8411297 12/17/2013
U.S.A 2008-347352 1231720638 8112804 112472312
ERD 08344114 12/31/2008 2427923 71292015
SWEDEN 08044014 7/1/2010 2427923 7/29/2015
NETHERLAND 0884014 77172010 2227923 772572075
UK. 0gRe£l14 74310 4227923 25972015
FRANCE 5366014 /172010 2227923 2215
FINLAND 38660714 772000 2227923 T/29F115
GERMANY o014 7712010 2227943 7/25/2015
CHINA 2014102465062 .5 641374014 103957794 171542019
CHINA 20080127735 8/31/2010 101960904 Af2072016
KR 1020150011228 172342015 1540418 H23/2015
KR 1020080047656 B/2272008 1519345 B/6i2015
U.S.A. 127398084 3/47200% BIR0227 201974013
U.SA 127353072 3/472009 8E83147 111272013
Us.a 201 3-091914 11/2772313 G35748% 5/31/2016
U.SA 12/371526 2/13/2009 QEDA 33 1271072013
USA 111691410 3f26/2007 7505778 379
{1.S.A, 11/165744 4{24/2005 755775 31772009
TURKEY 057596764.6 171272007 1767034 1043172012
SLOVENIX (5756764.6 VAZIZA07 1767034 103172012
SWEDEN 057547646 14272007 1767034 1073172012
RUMANIA 08756764.6 /22007 1747034 10/31/2012
PORTUGAL 05756764.6 141272307 1767034 1073172012
POLAND 057567444 112/2007 1767034 10/31/2012
NETHERLAND UB754784.6 1/12/2007 1767036 10/3172012
MEXICO PA/a/2004/514900 12/1972006 263607 1/8f 20019
MONACO 05756764.6 /1272007 1767034 13t/202 k
Luxembauryg 05756764 .4 /1272007 1767036 1073172002
LITHUANIA 05756764.6 141272007 1767036 10/31/2012
JAPAN 2007-5179468 127207 2006 A8B4247 12/2472010
ITALY 05756764.6 A2/ A07 1767036 10/31/2012
INDIA O713/DELNP/2007 1/25/2007 258948 5/22{2018
ISRAEL 180227 122712004 180227 1242842011
ICELAND Q5756784.6 62512005 1767036 1043172812
IRELAND Q57546764.6 111240007 1767036 1043172012
HUNGARY 057567564.6 1272007 17670334 1043172012
GREECE 05754764.6 112£2007 1767036 10731/2012
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UK. 05756744.5 112/2007 1767036 10/31/2012
SLOVAKIA U5756764.6 &/25/2005 1767036 1073172012
FRANCE 05756764.6 11277007 1767036 10731/2012
SWITZERLAND 575567646 62512005 176703% 10/31/2012
FINLAND 05756764.6 1/12/2007 1767036 10/31/2012
SPAIN 057567646 1/12/2007 1767036 1073172012
£EPO 12189742 1072472012 2552164 97572018
GERMANY 121857425 872872018 2552164 9572018
FRANCE 1218%742.5 8282018 2552164 5/5/2018
UK. 12189742.5 8/28/2018 2552164 9/5/2018
£P0 057R67464.6 51ZH/2005 1767036 1073172012
ESTONIA 05756764.6 1122007 1767036 10/31/2012
DENMARK 05756764.6 1/12/2007 176703 032082
GERMANY Q57567646 1/12/2007 1767036 10/31/2012
7 05756764.4 /122007 1767036 10/3172012
CYFRUS 45756764.6 /1242007 CY20131100042 - | 10/31/2012
EP1767036
CHINA 200510224551 5 117420089 7LA0910Z245515 | 120772016
CHINA 200550020940.6 12/25/2006 7L 2005 B 0029406 |  3/24/2010
CANADA 7569425 12/1/ 2006 2569425 /37014
BULGARIA 05756764.6 1/12/2007 1767036 0/31/2012
Belgium Q57567646 11212007 176703 10/31/2012
AUSTRALIA 2005257642 11/24/2006 2005257642 T1/12/200%
AUSTRIA 05756764 6 /1242007 1767034 10/31/2012
KR 10207B0019211 34677005 875419 12/16/2008
KR 1020050013353 2/18/7009 935294 1242473009
KR 1020040177649 9/25/2074 SUR260 711072009
USA 12/684547 17842010 7553852 12/14/2010
USA 11/320774 1242712005 7725794 5/25/2010
TAIWAN 94144878 12/27/2005 1416697 1172172013
MEXICO MX/a/3I07/007798 6/25/2007 2701303 923720009
JAPAN 2013-2346045 11/14/2013 5619262 41267014
JAPAN 2012-142491 6/25/2012 5554375 £/6/2014
JAPAN J07-5480194 8/26/2007 5055132 8/3/2012
ISRAEL 183915 61412007 165915 9172011
EPD 05 818 949.7 72/2007 1832024 51612018
UK. 05 818 969.7 3/22/2018 1832024 /612018
GERMANY 05 818 967.7 3/22/2018 18320124 &16/2018
FRANCE 05 818 969.7 3/22/2018 1832024 51602018
CHINA 2005800444990 6/ 751217 ZLI005RIA4655.0 | 10/977012
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AUSTRALIA 2005326877 6/13/2007 200532977 2/472010
KR 1020040112929 12/27/2004 1079995 1072772011
KR 1020040112926 12/27/2004 WHO984 11/172011
5 USA. 2016-014792 2032016 5938194 12/5/2017
USA 14/354,702 425/2019 Panding
USA 2014-513449 10/14/2014 9270345 2/23/2016
USA 2012-715278 1201412012 8373519 07252014
JAPAN 2014-547111 6/12/2015 6212048 92202017
EPD 12857526.3 7/15/2014 2792093 7/1172018
GERMANY 128575263 5/30/2018 2792093 7/11/2018
FRANCE 12857526.3 B/x/2018 2792093 7/11/2018
UK. 128575263 573072018 2799093 711208
CHINA 201 2-80067029 12/147/2012 Z1L.2071280047029.0 ’9/'1/%1377
KR 1020200034567 Pending
6 USA. 2016-07 7454 3/22/2016 9713695 7/18/2617
USA 15/553,355 7118/2017 10045304 (5/07/2018
USA. 2014-357557 5/9/2014 9313743 411272016
USA 1h1293,221 /5/2119 10609650 3f31/2020
JAPAN 2014-545937 6/19/2014 5763845 /19/7015
EPO 12850075 5412014 2782405 8/22/2018
GERMANY 12850075 b/472014 2782405 8/32/2018
FRANCE 12530075 6ldi24 2762405 8/22/2018
UK. 12850075 b/4f2014 2782405 8/22/2018
CHINA 201280056210, 1 5/15/2014 ZL201280056210.1 | §/15/2018
KR 1620110119154 11/15/201 1 10-1967314 &/7/2018
8 USA. 2016-272048 7/2572016 D4R0570 61132017
USA. 2014-147295 17372014 3419739 8/16/2016
USA 2011-332089 122072011 2549346 21172014
JAPAN 2014-134425 6/30/2014 4025783 10721/2016
JAPAN 2013-544010 611472013 8575593 7/11/20%4
EPO 11850274.9 77102613 Pending
CHINA 201180062059 6/21/2013 103270710 39726
KR 10201001318 12/21/2010 10-1047311 71208
9 USA. S016-335679 10/27/2016 90046 1272018
U.S.A, 16/392.323 4£23/2019 Pending
USA. 2016-952186 V112006 94ET072 1172076
USA. 13/877,827 41472013 9737566 11272116
JAPAN 2013-833775% 5/31/2313 97866274 &f2&1Z1T5
EPO 11532776, 4412013 Pending
CHINA 2016104528504 5/2172016 106059719 61472019

IPR2023-01269

Pantech Wireless, LLC Ex. 2021

Paqge 130 of 345



CHINA JO1180049 375 411242013 103181109 8/3/2016
KR 1020100700550 10715/2010 10-1771550 872172017
10 U.S.A. 14/056,474 10/17/2013 SO0R046 471472015
USA. 2011-181456 7/12/2011 8596185 7/19/2013
EP.O 11807024.2 12/11/2012 Pending
KR 1020100068157 711472010 10-16557123 1/17/2017
11 USA 2011-056056 47297204 B7E0R40 711512614
12 U.S A 2015733068 /872015 54545 122602017
USA 157820,980 11/22/2017 Pending
U.SA. 2012-578531 8/1072012 9054835 /972015
JAPAN 2015-154385 8/4/2015 6175444 71142017
EPO 117424879 9/5/2012 2534227 5/8/7019
GERMANY 117424879 9/5/3012 2534227 5872019
UK. 117424879 9/5/2012 2636227 5/8/20119
FRANCE 11742487 9 /57012 2536227 5/8/2019
SWITZERLAND 117424879 9/5/2012 2536227 5/8/2019
IRELAND 117424879 9/5/2012 2534227 54872019
Lusembourg 117424879 9/5f2012 2536227 5/8/2019
Monaco 117424879 9/5/2012 2536227 S/6/2019
CHINA 201610906740.4 10/18/2016 Sanding
CHINA 201180014458 7 NYIN2 ZL2011800144587 | 11/16/2016
KR 10201 10008423 IR0 10-1803015 17232017
14 USA 15/208,508 /11720016 10299251 52172019
U.S.A, 14/418,708 5/28/7019 Pending
US.A. 13/875,808 5/2/2013 9392582 712/2016
USA 137475 865 5/2/2013 9131482 9/6/2015
US.A 2013-945837 8/13/2013 9265M4 2/16/2016
USA 2010-9162013 10/29/2010 8528411 o/17/2013
SAPAN 2014-0R0504 4972014 5708051 8/2/2015
JAPAN 2012-534494 472312012 5525055 4/18/2014
EPO 10827139.6 52312012 Fending
KR 1020170127789 9/29/2017 10-1828917 20772318
KR 1020100089151 9/6/2010 10-1785%57 101072017
15 USA 2015-703340 5/4/2015 9787514 10/10/2017
Usa 161272473 211142019 Pantting
US.A. 15/729,604 10/1/2017 10237104 31972019
USA. 2013-891522 5/10/2013 9125485 5752015
JAPAN 2015-511380 M0/2014 4200944 91172017
EPO 137874004 12/3/2014 2850757 10/17/2017
GERMANY 137874004 12/3/2014 2850757 1071772017
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FRANCE 13787400.4 12/3/2074 2850757 101772017
UK. 1378740014 124372014 2850757 104772017
CHINA 2013800361164 17642015 ZLZ0138(03461164 11/372007
KR 1020120050406 51172012 Pending
16 USA 2016-1801533 641312016 9742542 BI22/ 2377
U.SA. 2015801116 716/2015 936524071 &6/14/2016
US.A, 167387 174 411712019 Pending
USA. 2014-547112 Ti/18/204 FUSE39% 712172015
U.SA 2011-816152 2/8/2073 8897182 112572014
JAPAN 2016-1154%0 8/9/7016 6185114 84420147
JAPAN 2015-053011 372015 53952449 641772016
JAPAN 2013-524046 2/8/2013 5718464 372712015
SERMANY 118164347 3132013 26015433 22772019
FRANCE 118164347 12313 2605433 212772019
SWITZERLAND T1B16634.7 3/11/2313 2605433 212712019
Luxembourg 118146834.7 3/11/20%3 2605433 2272019
MONACD 118186634.7 31172013 26059433 2027729
IRELAND 118168347 341172313 2505433 2272019
Belgium 118144347 3/11/2013 2605423 2[2714619
UK 11814834.7 371112013 2605433 2(X772019
EF.C 118146634.7 3/11/2013 2605433 212772019
CHINA 2016104124657 8 81172011 ZL7014610412657 .8 972472019
CHINA 2011800497114 X 4/1172013 103185454 &f49/2016
KR 10201000%5006 16/772310 1719542 /20/20%7
KR 1020170033713 372007 18105762 1272472017
KR 10201 OI9BINS 1/7F2010 17907502
17 U.5A, 2012-517706 124262012 2138524 /15,2015
JAPAN 20139518240 14472013 5293482 204372318
EPOG 11803762 20172013 2592763 5/23/2818
GERMANY 11803762 201,203 25572763 8/23/2018
FRANCE TIRI3762 2/1/2013 2552763 572372018
UK. 11803762 2/ 12013 2592763 5/23/2018
CHINA ZOTi8137814.7 131/2013 ZL201R0037814,7 11/17726717
KR 1020140171540 12415/2016 101771549 872142017
18 U.S.A 2016-151296 5/18/2015 G48440 4/17/2018
US.A, 2014-299679 61572014 9344245 5/17i2014
USA: 15/911,518 35728 Perding
U:S.A, 2071-149225 573172011 8787216 TjL272014
JAPAN 2013-51310¢9 1172742012 R9310%4 51132016
EPQ 790009 12/5/2012 Pending
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CHINA 2016105516965 11272016 Perding
CHINA 2011800378554 1/31/2013 ZL201180037855.5 11/3072014
KR 1020100055073 /1972010 10~1790505 10/20/2017
19 U.S.A 2016192233 &/24720%6 9BTIRLS 211312018
.54 2014-444041 B/ 2014 FIBOER &f2%02016
U.SA, 2013-043005 10172013 §537452 Q1642014
U.S.A 2011-008485 1872011 8574822 1W5/2013
JAPAN 201 2-54800 12012 855016 12/187201%
EPDO 11733132 8/17/2012 Pending
W.S.A, 161285957 22412019 10%47140 2/18721120
W5.A, 15/858,921 1272972017 0218488 2262019
CHINA 201180014290.X /72012 10750344625 11/13/2018
KR 020100004219 171872010 1740221
s U.S.A 2009-505707 51272012 2811518 8/19/2014
KR WRZO127091239 AF 2012 1627393 5/30/2016
21 US.A 2016-131725 A/1872016 FE25484 11/21/2017
LS A, 29-500258 4477012 9319252 41972016
U.S.A, 16/203.319 13/ 28I2018 Fending
USA, 15/814,605 111672017 10153821 12/ 2018
KR TR0 27008173 372912012 1621376 5/10/2016
22 USA. 2015279139 /2877016 WIN57940 8/21/2018
us.a 2015801280 71672015 9474025 10/18/2014
US.A, 2013-847319 3V 2013 QURNP2 7i21/25
KR 1020120027738 341972012 10-1648865 6/12/2018
23 U.S.A 20116-183158 /1572016 97302465 8/8/2017
U.S.A, 16/275113% 2/13/201% Pending
US A 20T4-560838 12742014 9374213 &/21/2016
14.8.4, 2012-651034 10/12/2012 8717619 1272372014
KR 1020110110798 19/2772011 10-1841693 3/19/2318
24 U.SA, 2016-341254 11272016 F955376 4124/2018
U.S.A 167288278 2/28/2019 Fending
US.A 2015-937348 WH2015 9514538 1214672016
HSA 2013984476 8/8/2013 F191833 11/17/201%
EP.Q 12744438.3 8972013 Notice of Allowance at 1/7/2040
(Issie fee due 5/7/2070)
CHINA 281610397884.7 &/ 7/20106 1060418568 1772020
CHINA 201283074327 QF2272013 1G34-'M1UD 6f29/;2016
KR 1020170130404 W1Y/2017 1860853 S/1712018
27 USA, 2014-191178 272642014 912449 | 911/2015
U.S.A 2009-553328 94342009 8470844 3/18/2014
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US.A: 2003-730853 127872003 7660404 2/942010
HONG KONG 5101471 272212005 1049062 2/12/2010
EP.O 0403194347 12/5/ 2003 172738 3409
UK. 06019434.7 9/18/ 5306 1727384 3472009
UK, 0325746613 12/5/2003 1427242 11/18/2006
FRANCE 060194347 F418/2006 1727386 3/4/200%
EPO 032574613 12/5/2003 1427242 11/15/21034
FRANCE (32576613 12/5/2003 1427242 11/15/200%
GERMANY 0aD19434.7 9/18/200¢ 172738% 3/4/2009
GERMANY 032574613 12/5/2003 1427242 11/15/2004
CHIMA 2003101249206 12/7/2003 100558200 11/4/2009
KR 1020020077576 1217160z S1670 T A5
28 U.S.A. 2007-194038 71172002 £809641 10/26/2004
JAPAN 2002-196495 71472002 2684373 6/10/2005
CHINA 021404766 /1272002 101271811 B7Z22£ 2006
KR 1020010041709 /1272001 420395 2/16/2004
27 U.SA. 14/225,729 3/26/2014 8733955 12/23/2074
USA 2013-035425 9/24/2013 8706158 4/22/2004
US.A. 2012-654843 10/17/2012 8554185 10/8/2013
Usa 2009-412079 3286/ 2009 831151% 32012
JAPAN 2009-133842 &/4/ 20039 4764496 &6/1772011
KR 1020080052642 647008 1481408 17642015
34 USA, 2004007603 12/7/2004 72600419 8/21/2007
KR 1020030028543 127872003 6013437 7113172006
31 USA 144061316 10/23/2013 Pending
USA. 2012645539 1071172012 RE44420 77972013
U.SA 2071-300799 11721/2011 RE43787 117672012
US.A 2009-612327 17412009 RE42974 12/6/2011
USsA 2004-282604 6730420304 7292561 11/6/2007
KR 1020030087538 1257203 A3374% 10/4/2006
32 U.SA. 2013-861177 4/11/2013 Q661113 5/23/2017
USA 2010-714400 3/3/20610 8433377 473072013
LS.A, 2005-106118 /1345135 7693558 4/6/2310
KR 1020040025722 41478104 576042 643072006
3 U.SA. 2011-171344 &6/2872011 82UNEF? /1272012
U.SA. 2009-362740 17302005 7971958 8/272011
KR 1020080146505 9/ 20/ 2005 854617 972972010
34 USA 2005-295202 12/6/3105 7567530 7/28/200%
37 USA 20012-253454 9/24/2002 7136671 11/14/2006
8 U.SA. 2015-92%%65 117242018 Q723677 JR/2017
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USA 2014-196273 3/472014 9178732 117372015
USA 2013-746125 1/21/2013 365987 40152014
LSA 2009-625191 11/24/ 2009 8374572 2/12/2013
USA, 15/672,018 B/8/2017 10158752 12/18/2018
U.S.A, 2003-749788 1273072003 7643815 1/5/2010
40 U.S.A 2010-744434 11/11/2010 2060114 111572011
USA 2010-693142 1/25/2010 7912482 Iz
KR 1920040088333 11/2/2004 0632467 97487 8006
U.SA. 2004-021778 12/23/2004 7848553 272372070
41 USA, 2004~-879638 7]2652004 7151487 12/19/2004
US.A. 20813745578 12/30/2003 6784829 8/31 /2004
CHINA 2104100641365 8/19/2004 ZL20047100647136.5 472042071
KR 1020030037848 8/21/209¥3 540248 1272372008
42 USA 2003-750000 Y2720/ 2003 7006037 2{28/2006
KR 1020030035022 5/23/72003 5433113 11672006
43 US A 16/287,787 2/2772019 Pending
USA. 2014-307324 &/172014 9495730 11/15/2016
USA 2012-649162 11/5/4312 8767018 72614
USA 13/343,428 2/1/2012 8319772 112772002
USA 2010-814262 61172010 B123626 2/21/2012
US.A 2006-453433 [ Jpatyaits 7755647 7/13/2010
CHINA 2004100957386 6128/ 20306 101962805 &/ 1572011
KR TRZO050054173 612872005 756129 8/ 31720017
44 USA 2011-275103 10M7/2011 8444915 5/21/2073
US.A, 2010-716575 3/37/2010 BR4845 1178/ 2011
U.S.A 2006441581 5/26{ 5006 7693143 4/612010
KR 1020053045425 5/ 30/ 2005 653527 11/27 /2006
45 USA. 2004-9334670 97312004 71102196 /57 2006
KR 1020030062570 97872003 539940 12/22/2005
46 U.S.A 2002-214430 B8/ 402 4801271 H/%5/2004
JAPAN 2032-2147 11 7128 20002 3773472 2{24/ 2036
EPO (2014550 71172002 1316 841 172014
UK, 42014550 T/ 2002 1316 843 Y2014
FRANCE 02014550 71724302 1 316 841 171/2014
GERMANY GZ014550 /172002 02 014 550 4 1172014
CHINA 02140295.7 754)2007 ZLQ2TATE95 7 2/2/ 2005
KK 10200H0757%3 12/ 372001 432009 517120304
47 UsA 2002-071750 27672002 6925313 8/2/200%
JAPAN 202-031225 24772002 4034079 114272007
ITALY (2250854 /752002 1231757 1171572006
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HONG KONG 02109172.9 12/18/200% 1047446 37472005
EPO 02250654 2772002 1231757 11/15/2006
UK. 02250554 21712002 1231757 11/15/2006
FRANCE 02250854 27132 1231757 11/15/ 2006
GERMANY D2250854 21712002 1231757 11/15/41036
CHINA 02104877 .1 21712002 ZLO2104877 1 10/6/2004
48 H.5.A 2009-645912 1272372009 8270557 9/18/2012
U.S.A, 2006-647636 12/2872006 7460552 21912010
KR 10ZONS0 133300 12/29/200% 651594 11724272006
49 U.S.A 2013-860472 A/1172013 9204118 871472015
U.S.A. 2010-686822 141372010 8433367 43072013
USA 2008-217175 T/ 220918 FEGBEED 2/23/2070
USA 2005-255610 106/2172005 F4Y2262 8/12/2008
JAPAN 20310-0%7211 472272010 5210347 3172013
JAPAN 2005-308210 10/24/2005 4557864 7/3042010
GERMANY 1020050536719 11/10/2005 132005153671 12724720408
CHINA 200510120388 % /1 12005 ZL200510120388.X 4/1/2009
KR 1020040101848 12672004 420741 8/2%/2006
50 US.A, 2005-1041460 A413/ 2005 7283837 10/1672007
HONG KONG (161036304 3/22/2006 1083574 10/15/2010
EP.O (05252337 J14/2005 1547288 11372070
U.K. 05252337 4714720015 1587258 11422070
FRANCE 05252337 Af VA7 2505 1587288 11/3/2070
GERMANY 05252337 411472005 1587238 11372010
KR 24003073 10/18/2004 572444 A/ 182006
CHINA 200510075253.3 Af14) 23335 101674372 5/26/2010
51 U.S.A 2000485034 9/5/2000 6557010 4J2972013
JAPAN 20003-272619 978/2000 3638249 1/21/200%
52 LS.A 2002-185147 GI2772002 7103387 94572006
JAPAN 2002-201857 7/10/2002 3917627 201652007
EPO 02254584 42872002 1309157 8/17/2011
UK. 02254584 6/28/2002 1309157 8/17/2011
FRANCE (2254584 &/ 28120002 1309157 a1zt
GERMANY 02254584 b282002 1309157 7 BTG
CHINA 02140907 .2 7/9/2002 ZL02V40907.2 &14§ 2008
KR 12010047663 10/31/2007 438208 5212004
53 U.S.A, 15/131,746 4/18{2016 2837300 12705/2017
USA 15/801,433 1VY/2/2017 Pernding
USA 14/563,058 127872014 9319507 441972016
U.S.A 2013-972475 872172013 5923927 12/10/2014
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USA. 2011-052836 37zv/2011 8532626 S10/2at3
U.S.A, 2008-183306 7/31/ 2108 7925242 A4/12/2011
UsA 205354608 2/ 1417006 7420584 9722008
KR 102050012498 2/15/ 2005 510487 8/1/2006
54 KR 1020050009451 2/2{2005 E56AT0 12/5/2006
US.A 2005-134778 51942005 7475332 11672009
55 USA 2012~676214 1171472012 BIERTSS &/17/2013
USA, 12/816 688 6/16/2010 H331920 121202
KR 1020570065796 772072009 1026705 3/28/2011
5& W.5.A 2006-580741 1041272006 74346845 1222/ 20519
KR 1020050123711 12/15/20005 755536 8/29/2007
57 Us.aAa 2011-311458 12/5/2011 8565724 10/22/2013
US.A 288-1509U5 5412008 2078145 12/13/20M
U.S.A Z003-6078710 6/ 242003 7384297 O/ 0/ AHIB
CHINA 0312744684 &F30/2003 7103127448 4 12/5/2007
KR 1020020085538 12/28/2002 551421 21312006
62 USA 2015-082832 3/28/2016 9596352 311472017
US.A 147685143 4/13/2015 FID0RAS 3/29/2016
U.SA, Z073-025968 1042172013 ABHIT 41472315
U.SA, 201-182024 711372071 8EE3099 7/BI7013
US.A. 18/457 540 3/13/2017 1OLI9471 04/26/2318
1.SA, 157788 0320 5/24/2018 JG257357 49729
KR 10201 W00 17572011 1308192 Gr6I 2013
43 UsaA 15/338,793 10/31/2014 9769774 /19/20%7
US.A 15/799,185 972072017 16015757 71372078
US.A 16/424,258 572872017 105824460 3/3/2020
U.SA 14/526,047 2/1972015 516614 121612016
U.SA. 13/849,2%% 372272013 B7L4645 2/24/2015
KR 1020120030216 3/23/2012 10-1985540 7312018
44 USA. 2016173139 6/3/2016 9TFHI29 10/17/20%7
USA, 16/227,367 12/20/2018 Pending
usa 15/705,131 /1412017 Pending
U.SA. 2015-942519 11/16/2015 93638011 &/712016
USA. 2015-707736 5/8/2015 2191932 T1/12/281%
US.A. Z013-88%891 5/7/2013 9030973 8/12/2015
JAPAN 2015-511358 11/7/2014 6132376 412812017
EP.Q 13788210.6 51772013 Z850758 9/5/2018
GERMANY 13788210.6 5/7/2013 28511758 Q/5/2018
FRANCE 137282106 8/7/2013 2850758 97572018
UK. 13788210.6 (172013 2850758 9/5/2038
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CHINA 2013035640 X 1/4/2015 7L 201350035640 X 1/52018
45 USA 14559971 \/5/7015 10004052 611972018
USA. 164485730 11/15/2019 Pending
USA 137978524 7(5/2013 734440 1/13/2015
KR 1020110001992 17720 10-1835023 2/27/2018
46 USA. 2014-754045 6/29/2015 10103916 1001672018
USA 2012-580779 8/23/2012 90714868 /3072015
KR 1020100016195 2/23/2010 1652251 8/24/2016
&7 USA. 15/167 518 52772016 10162490 12/25/2018
USA 14/816,736 8/3/2015 9357363 573172116
USA. 2009364085 2/2/2009 9100495 8/4/2015
USA 16/203,174 11252018 10540084 1/21/2020
GERMANY DE20096000657T 3/26/2009 EP2117208 172672011
SPAIN FS 200901543357 3/26/2009 ES2362443T3 71572014
EPD 09156335.3 3/24/2009 2117205 1/26/2011
FRANCE 09156335.3 372672009 2117208 1/26/2011
UK. 091563353 3/24/2009 2117708 17262011
NETHERLAND 09156335 3 3/26/2009 2117208 1/26/2011
KR 1021080042843 /512008 556376 10/1/2010
8 USA 16017.133 25716 Pending
USA 2013-756444 2/4/2013 9254747 29/2016
KR 1020120019288 2/24/2012 1332811 11/19/2013
69 USA, 20160104629 13952016 9575631 2212017
USA 2015-840844 8/31/2015 9250957 2/2/2018
USA ANG-495543 712812006 9177518 4/22/2015
USA. 15/436,299 0/17/2017 10282054 5/7/2019
USA. 16/405.803 5/7/2019 Pending
KR 020050073877 B/11/2005 542547 10/30/2006
71 USA 0116354691 111772006 5530495 3/27/2018
USA 147527716 817720115 9503559 17222016
USA. 2014-152152 11072014 9113312 8/18/2015
USA 2011-191343 7i26/7011 8634818 1/21/2014
EPO 11176526.9 8/4/2011 2424170 12/19/2018
GERMANY 11176526.9 11/29/2018 2424170 1211972018
| FRANCE 111765269 11/29/2018 2474170 12/19/2018
UK. 11176526 9 11/29/2018 2424170 12/19/2018
CHINA AN 110737610.X 8/18/2011 201110237610.X 4/13/2016
USA 15/911,455 3572018 10225497 3512019
USA. 16/290,914 3/3/2019 Pending ‘
KR 10201 000% 1908 8/24/2010 1333879 1172172013
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73 USA 12/556,331 /972009 8330716 127112012
KR 1020090022356 3/16/2009 1048845 71642011

74 U.S.A 20085974463 114972009 8279744 B2 2017
JAPAN 2013-035032 2752013 5678948 9/2/2014

CHINA 200550023508, 4 17772010 7L7008G0N2380R4 | 12/11/2012

KR 1020070045848 571172007 595574 4/22/2005

75 USA 2005-285540 11/23/2005 7881723 2112011
CHINA 05101373664 11/23/2005 ZL200510137266.4 | 6/16/2010

KR 1020040096050 117232004 450058 11/20/2006

76 JAPAN 20131171345 2/4/2013 5411369 1141572013
KR 1020120023831 3/8/2012 1314472 9/2602012

77 USA. 2011-195563 8/1/2011 8606284 12/10/2013
EPO 11177039.2 8/10/2011 2424309 12/4/7013

UK. 11177039 2 8/10/2011 2424509 12/4/2013

FRANCE 11177039 2 8/10/20711 2424309 12/4/2013
GERMANY 11177039.2 81072011 24246309 12/4/2013

CHINA 201110253571.2 93072011 102387527 12/3/2014

KR 1020100084319 8/30/2110 1218012 /772013

76 USA. 2013-857294 4/5/2073 9072108 2/18/2015
USA 2011-012753 11242011 8433350 12/28/2012

USA Z007-846093 8/29/41107 7690130 241512011

TAIWAN 076131797 8/28/2007 1377795 8/24/2012

MEXICO MX/a/2007/010613 8/30/2007 274942 462010

SAPAN 2007-223594 8/303/2007 4495842 1/13/2011

UK 07253398 879720017 1695755 3/9/2016

FRANCE 07253375 B/29/2007 1695795 3972016

EPO 07253355 8/29/2007 175795 3972016

GERMANY 07253398 8/ 19/20017 1575795 3/9/2016

CHINA 206710147192.9 82072007 7L 2007101471929 | 11/16/2010

KR 1020060087992 8/30/2006 765852 10/4/20117

79 USA. 201 2-412933 /62012 9167534 6/8/2015
US.A. 2007-846106 8/29/2007 8145252 11/16£2011

TAIWAN 096132057 8729/ 2107 414188 7/22/2013

MEXICO MX/a/ZD07/010612 82072007 10-274412 31072010

IAPAN 2007-223592 8/30/2007 4575038 10/1/2010

EPO 07253403 872972007 1695678 7/11/2018

GERMANY 07253403 5/29/2318 1895678 71172018
FRANCE 07253403 32977048 185354878 71142018

UK. 07253403 5129/2018 1675678 7/11/2018

IRELAND 072534025 5297018 1895678 7/11/2018
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CHINA F(0710147159.0 8/30/2007 7L 200710147199.0 | 2/2472011
KR 1021060082991 RII2006 753369 8/23/2007
81 USA, 20052855943 14/23/2005 7577115 8/18/2009
EP.O 052572617 11/25/2005 1662671 11/3/2010
NETHERLAND 052572617 11/25/2005 1662677 11/3/2010
UK. 05257261.7 11/25/2005 1662671 11/3/2010
FRANCE 05257261.7 112502005 1662671 11/3/2010
FINLAND 052572617 11/25/2005 62671 11/3/2010
GERMANY 052572517 11/25/7005 1642671 19302010
CHINA 25101215656 117252005 ZLZO0S10121565.6 | A/30/2008
KR 1020040097330 11/25/2004 £22149 9/1/200%
83 USA. 2002-330737 12/27/2002 7167716 /2372007
HONG KONG 03108579.5 11/25/2003 1055450 8/18/20106
CHINA 021542422 12/31/ 2002 71L.02154242.2 4/19/2006
84 USA, 2011-143688 1212311 8557450 10/15/2013
JAPAN 2011-546214 70192011 5228113 3/22/2013
EPU 10733519.0 5/29/2011 2381584 8/6/2018
FRANCE 10733619.0 1/15/2010 2381584 8/8/2018
GERMANY 10723619.0 1415/ 2010 7381584 8/8/2018
UK. 10733619.0 1/15/2010 2381594 852018
CHINA 201080004784.5 7/1812011 ZL 2010800047845 | 11/26/2014
KR 1070050004482 12y 2009 591957 W1/28/2010
85 USA. 2009-629570 12/2/2009 8345847 17172013
JAPAN 2011-538548 5/27/2011 5230820 37292013
EPQ $R30590.7 122020589 2359512 82412016
GERMANY 95305907 /202009 2357512 8/24/2016
FRANCE 098305907 ey 2355512 8/24/2016
UK. goease07 | | 120202009 2359512 8/24/2016
CHINA Z009301148059.5 573172011 7L 700711 48059.2 7282014
KR 1020080121455 12/2/ 2638 1037520 5202011
% USA 2010-283821 1/12/2012 2009207 AV
EP.O 10800014.2 2/10/2012 2456117 §/9/2015
UK. 10MIN014.2 2/10/2012 2356117 9/9/2015
FRANCE 1GH00014 2 211072012 2456117 9/9/2015
GERMANY 108001314.2 2/10/2012 2454117 Q/97AI15
CHINA 2010800378072 202412012 ZL201080037807.2 | 4/15/2016
KR 1020090063719 7713420009 1685173 12/512016
&8 US.A. 12/582,164 10 20/2009 8675510 10/31/20713
KR 1020180104313 10/23/2008 1041681 6/8/2011

89 US.A 12/958,749 12/2/2010 Pening
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U.S.A 2004-532284 9413/ 2006 TEI3287 12{1472010
CHINA £00610159202.6 9{22/2006 ZL200410155202:6 A0/7/2009
KR 1020050058083 912242005 674378 37612007
g0 USA 16/452,244 6125/2019 Pending
U.s.A 2012-6%3967 1011772012 GIVBATT 771972016
KR 1020120043488 A/26/2012 1349303 12/6/2013
91 U.S.A. 2011-177761 712011 8929123 1211772014
KR 0200135900 12/28/2010 1264492 571472013
9z U.S.A 12/832,645 7/8/2810 8301151 &/29/7892
KR 1020090098782 10/1672030% 1065097 4772011
93 U.SA 2009-5393464 10/12/200% RE43930 BfWW2012
USA. 2004-835876 472972004 7257410 8/14/20617
KR 20030061084 Q272003 511584 8/24/2005
4 UsaA 12/759,974 4/14/2010 REA3059 V32012
U.SA, 2013-729755 12/4/2003 7364722 4/29720008
KR 023020083746 1272472002 470401 1/27/2305
95 U.S.A 2005-2463858 11/2/2005 7904025 37872011
KR 1020040103715 12192304 458665 3/s/za?
% U.S.A 12/861,637 8/23/2010 8058524 W62
US.A, Z005-132400 51942005 7811074 /2172010
KR 20040055407 TIFRIZU04 A20713 872972006
7 U.S.4 2013-744321 12/2272003 7333848 2/19/2008
KR 20033-0098443 12/31/2002 B38055 1/A0F 200006
78 U.S A 2003-749456 127317 20833 7123912 10/17/20306
KR HIZO03I2E751 4129720003 05923885 6416420006
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PYQ/RIA/RQ {C7-17)

Approved for use through 03/31/2021, OMB 06510035

1.3, Batent and Tragdemary Office; U.S, DEPARTMENT GF TOMMERCE

Under the Paperwork Reduction Act of 1895, no uerson Is requirad ¥n resgond 1o a coliection of information unless it displays 2 vaiid OMB control number

statement under 37 CFR 3.73(c).

{ hereby appoint: )
@ Practitioners associated with Customer Number: | 187455
OR

E 1 Practitioner(s) named below {if more than ten patent practitioners are to be named, then a customer number miist be usad):
i
ool

Registration Name  Registration
Name

Name )
Number ~_Number

1 any and all patent applications assigned gnly to the undersigned accarding to the USPTO assignment records ar assignment documents

Please change the correspondence addrass for the application identified in the attached statement
under 37 CFR 3.73{¢c} to:

@ The address associated with Customer Number: 4157455

OR
] i | Firm or individual name
Address
,,,,,,,,,,, ; +
City { State t Zio
3 1
Country
Teiephone Email

ignee name and addrass: ;
Assignee name and address: (o oy

8 Yanglaacheonm-21 g, Suits 402, Seocho-gu
Seou! 08744 Republic of Kerse

A copy of this fomﬁ?together with a statement under 37 CFR 3.73{c) {Form BTQ/AIA/96 or equivalent] is réﬁuired to be
filed in gach application in which this form is used. The statement under 37 CFR 3.73{c} may be completed by one of the

SIGNATURE of Assignee of Record
Thefdividual whose signature and title is supplied below is authorized to act on behalf of the assignee,

signature | )~ Date 4/24/2020

Name Yang‘;fﬁoﬂ Jung Telephone 82-10-2250-8582
Title Vice President

This collection of informatian is required by 37 £FR ., 1.32, and 1,33, The infarmation is required to obtain or ratain a benefit by the public, whish is to update
{ang by the USPTO 1o progess) the file of a patent or resxamination proceeding, Confidentiality is governed by 38 US0 122 2nd 37 CFR 301 as 24, This
mated to take 18 minutes to complets, incuding gathering, preparing, and submitiing the completed application form fo the USETS, Time will vary
depending upon the individus!l case, Any coraments on the amount of time you require to complete this form and/or suggestions for reducing this surden, should
bhe sent to the Chisf information Officer, US, Patant and Trademark Office, U5, Departmant of Comrmeres, £.0, Box 1438, Alexandria, VA 3-1458. 3O NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESE, SEND YOk Cornmissioner for Patents, P.0, Box 1450, Aexandria, V& 22314-1450,

If you need assistance in completing the Jorm, cail 1-830-PTO-5188 and seiect aptien 2.

&

coliectionis e
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the atiached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: {1) the general authority for the collection of this information is
35 U.B.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process andfor examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information providad by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act {5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act,

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
avidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of seitlement negotiations.

3. A record in this system of records may be disciosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shali be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.8.C, 552a{m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system
of records may be disclosed, as a routine use, to the International Bureau of the World intellectual
Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act
(42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or hig/her dasignee, during an inspection of records conducted by GSA as part of that agency's
responsibility o recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disciosure shall be made In accordance with the GBA
regulations governing inspection of records for this purpose, and any other relevant (ie., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.8.C. 122(b) or issuance of 2 patent pursuant to 35 U.S.C.
151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to
the public if the recerd was filed in an application which became abandoned or in which the proceedings
were terminated and which application is referenced by either a published application, an application
open to public inspection or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: PANTECH CORPORATION

Application No./Patent No.: 16/733,106 Filed/Issue Date: 01-02-2020
Titled: APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS COMMUNICATION SYSTEM

PANTECH CORPORATION . a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: GOLDPEAK INNOVATIONS INC To: PANTECH CORPORATION
The document was recorded in the United States Patent and Trademark Office at
Reel 052657 , Frame 0066 , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. |PR2023-01269
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Yeasun Yoon, Reg.# 73663/ 2020-06-16
Signature Date
Yeasun Yoon 73663

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 146 of 345



Doc Code: R46C.REQ
Document Description: Request under 37 CFR 1.46(c) to correct, update or change the applicant.

PTO/AIA/41 (04-15)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

( REQUEST TO CORRECT OR UPDATE Application Number 16/733,106 \
THE NAME OF THE APPLICANT UNDER | Filing Date 01-02-2020
37 CFR 146(C)(1), OR CHANGE THE First Named Inventor Kibum KWON
APPLICANT UNDER 37 CFR 1.46(c)(2) Art Unit 2462
(FOR USE ONLY IN APPLICATIONS FILED ON OR AFTER Examiner Name MESFIN, YEMANE
SEPTEMBER 16, 2012) ;;:;\t;)t;orner Docket P PA001 OUS

To: Commissioner for Patents
P.0O. Box 1450
Alexandria, VA 22313-1450

Applicant hereby requests that the name of the applicant be corrected or updated under 37 CFR 1.46(c)(1), or that the applicant be changed
under 37 CFR 1.46(c)(2), in the above-identified application. Requests under 37 CFR 1.46(c)(1) or (c)(2) cannot be submitted after payment of
the issue fee or if the application has been patented.

Please check the applicable box({es) below.

D 1. This request is to correct or update the name of the applicant (under 37 CFR 1.46(c)(1)) and includes:

I:l An application data sheet (ADS) in accordance with 37 CFR 1.76(c) with the corrected or updated information shown with markings
(e.g., underlining for insertions, strikethrough for deletions). A Corrected Web-based ADS may be used.

Note: Requests under 37 CFR 1.46(c)(1) may be filed to correct typographical errors in the name of the § 1.46 applicant, or for
updating the name of the § 1.46 applicant (i.e., where there is no change in the applicant itself but just in the applicant’s name). See
the Manual of Patent Examining Procedure (MPEP) section 605.01.

Iil 2. This request is to change the applicant (under 37 CFR 1.46(c)(2)) and includes:

IE An application data sheet (ADS) in accordance with 37 CFR 1.76(c) that identifies the changes with proper markings (underlining for
insertions and strikethrough for deletions). A Corrected Web-based ADS may be used.

Ii' A Statement Under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent). See MPEP 325.

lam the

|:| applicant* Ii' attorney or agent of record I:' attorney or agent acting under 37 CFR 1.34
Registration number 73663 Registration number

signature / Y€@SUN Yoon, Reg.# 73663/

Typed or printed name Yeasun Yoon
Date 2020-06-16

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. *Juristic entities
must be represented by a patent practitioner (See 37 CFR 1.31, applicable to any paper filed on or after September 16, 2012 that is presented
on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see below**.

I:l ** Total of forms are submitted.

_This collection of information is required by 37 (ﬁ 1.36. ?he information is required to obtain or retain a benefit by the public which is to me (and by the US-PTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (6 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Avrecord related to an International Application filed under the Patent Cooperation Treaty in this system
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual
Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(0)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to
the public if the record was filed in an application which became abandoned or in which the proceedings
were terminated and which application is referenced by either a published application, an application
open to public inspection or an issued patent.

9. Avrecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIAM4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number |-6P-889c2— _PPA0010US
Application Number 16/733,106

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS
COMMUNICATION SYSTEM

Application Data Sheet 37 CFR 1.76

Title of Invention

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor (1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
[+ Kibum KWON |
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
city |Feoul ||Country of Residence | kR |

Mailing Address of Inventor:

Address 1 Pantech Bidg., 1-2, DMC Sangam-dong, Mapo-gu

Address 2

City | Seoul State/Province | |
Postal Code 121-270 Countryi | |KR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

M I\Ilyungcheul HUNG M
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City |peoul ||Country of Residence | KR |

Mailing Address of Inventor:

Address 1 Pantech Bldg., 1-2, DMC Sangam-dong, Mapo-gu
Address 2
City Seoul State/Province | |
Postal Code 121-270 Countryi | kR
All Inventor§ I_Vlust_ Be Listed - A_dditional Inventor Information blocks may be A
generated within this form by selecting the Add button.
Correspondence Information: IPR2023-01269
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PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | -6R-88062- PPA0010US
Application Number 16/733,106

Application Data Sheet 37 CFR 1.76

Title of Invention APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS
COMMUNICATION SYSTEM

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.23(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number |1-4-644-9- 167455

Email Address Iedward-paﬂe@ﬁdehs-lew&eem- patent@capitoliplaw.com | AddEmail | |Remove Email|

Application Information:

Title of the Invention W
Attorney Docket Number| 8R-88862— PPA0010US Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 11 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.S.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
previded in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information®).

For the purposes of a filing date under 37 CFR 1.53(b), the descripticn and any drawings of the present application are replaced by this
reference to the previously filed applicaticn, subject to conditions and requirements of 37 CFR 1.57(a). .
1
Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number pa6440 167455 IPRZ2023-0126
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PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

5P-080c2— PPA0010US

Attorney Docket Number

Application Data Sheet 37 CFR 1.76

Application Number 16/733,106

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386{c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

-

Remove

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~] 13820980 P017-11-22
Prior Application Status v

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
15820980 [Continuation of ~| 14733068 2015-06-08
Prior Application Status - Remove

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14733068 [Continuation of ~] 13578531 2012-08-10
Prior Application Status -

Filing or 371(c) Date

by selecting the Add button.

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13578531 A 371 of intermational ~] PCT/KR2011/000909 2011-02-10
Additional Domestic Benefit/National Stage Data may be generated within this form ~d

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(1)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codei {if applicable)

10-2011-0008683

KR

P011-01-28

EFS Web 2.2.12
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PTO/AIAM4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

—=R-08062- PPA0010US

Application Number

16/733,106

Title of Invention

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS
COMMUNICATION SYSTEM

Add button.

Remove
Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
10-2010-0027230 KR P010-03-26
Remove
Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2010-0012564 KR P010-02-10
Additional Foreign Priority Data may be generated within this form by selecting the v

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed hefore March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.12
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PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number |-6P-869€2— PPA0010US

Application Data Sheet 37 CFR 1.76 Application Number 16/733.106

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
autharization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO autherity to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTOQ in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | -6R-80062— PPA0010US

Application Data Sheet 37 CFR 1.76

Application Number 16/733,106

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS
COMMUNICATION SYSTEM

Title of Invention

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

'I

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | ko) npe A INNOUATIONSING . Pantech Corporation

Mailing Address Information For Applicant:

Address 1 BHFEH806BISHFARE-3H4=-9155-8URE=89- 8 Yangjaecheonro-21gil, Suite 402, Seocho-gu
Address 2

City Seoul State/Province

Country | KR Postal Code 08378~ 06748

Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number |—-GR-88062- PPA0010US

Application Data Sheet 37 CFR 1.76

Application Number 16/733,106

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publicaticn as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

|| |
Signature /Yeasun Yoon, Reg.# 73663/ Date (YYYY-MM-DD) |2°2°'°5'15
|
First Name | Yeasun LastName | Yoon Registration Number | 73663
Additional Signature may be generated within this form by selecting the Add button. Add

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 155 of 345

EFS Web 2.2.12



PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | -6R-88062- PPA0010US

Application Data Sheet 37 CFR 1.76

Application Number 16/733,106

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS

Title of Invention | - MUNICATION SYSTEM

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); {2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject tc the following routine uses:

1  The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect tc the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5.  Arecord related te an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organizaticn, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review {35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5SA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used tc make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Examiner: MESFIN, YEMANE
Kibum KWON et al. Group Art Unit: 2462

Application No.: 16/733,106 Confirmation No.: 6857

Filing Date: January 2, 2020 Attorney Docket No.: PPA0010US

Title: APPARATUS AND METHOD FOR ESTABLISHING UPLINK
SYNCHRONIZATION IN A WIRELESS COMMUNICATION SYSTEM

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REQUEST FOR CORRECTED OFFICIAL FILING RECEIPT
Sir or Madam:
Applicant respectfully request for a corrected Official Filing Receipt for the above-
identified patent application. In particular, it is requested that the Applicant be changed to
“Pantech Corporation”, as indicated in the accompanying marked-up Application Data Sheet,
marked-up Official Filing Receipt, and Request to Change The Applicant Under 37 CFR
1.46(c)(2) (PTO/AIA/41). Applicant also requests that the Attorney Docket Number be updated
to “PPA0010US” and Customer Number to “167455”.
Respectfully submitted,
/Yeasun Yoon, Reg.# 73663/
Yeasun Yoon
Reg. No. 73,663

Date: June 16, 2020

CUSTOMER NO. 167455
Capitol IP Law Group, PLLC
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁaal?sdgfa;g\él\@a 22313-1450
APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FII. FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/733,106 01/02/2020 1880 -“GP-6695c2— 2 2
PPA0010US CONFIRMATION NO. 6857
146410 FILING RECEIPT

5300 Greensooro O Ste Li-101 L A

McLean, VA 22102
Date Mailed: 01/27/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Kibum KWON, Seoul, KOREA, REPUBLIC OF;
Myungcheul JUNG, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
Pantech Corporation “GOEBPEAICHINOYATONSHNET Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number <6416~ 167455

Domestic Priority data as claimed by applicant
This application is a CON of 15/820,980 11/22/2017
which is a CON of 14/733,068 06/08/2015 PAT 9854545
which is a CON of 13/578,531 08/10/2012 PAT 9054835
which is a 371 of PCT/KR2011/000909 02/10/2011

Foreign Applications (You may be eligible to bengefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2011-0008683 01/28/2011 No Access Code Provided

REPUBLIC OF KOREA 10-2010-0027230 03/26/2010 No Access Code Provided

REPUBLIC OF KOREA 10-2010-0012564 02/10/2010 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access: using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 01/23/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 16/733,106
Projected Publication Date: 05/07/2020
Non-Publication Request: No

Early Publication Request: No
Title

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS
COMMUNICATION SYSTEM

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in'countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents™) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at hiip://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upen written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates aon behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http./www.SelectUSA.gov or call
+1-202-482-6800.
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Electronic Acknowledgement Receipt

EFS ID: 39739717
Application Number: 16733106
International Application Number:
Confirmation Number: 6857

Title of Invention:

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION
IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kibum KWON

Customer Number:

146410

Filer:

Yeasun Yoon

Filer Authorized By:

Attorney Docket Number: GP.009C2
Receipt Date: 16-JUN-2020
Filing Date: 02-JAN-2020
Time Stamp: 23:25:42

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1663310
1 Power of Attorney PPA0010US-poa.pdf no 2
24f6115a6b24ad9148e3c0d53405ec852e1
8e931
Warnings; IPR2023-01269
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Information:

161965
5 Assignee showg:gRo; (;;vnershlp per 37 PPA0010US-373.pdf o 3
) c1bd301971a09dc892e397a2b 139235607
391d87
Warnings:
Information:
215027
3 Req to correct/update/change appl PPAOOT0US- no 2
name until pay issue fee requestchangeapplicant.pdf 783326495003 Ton2B 3625750444
d33bb
Warnings:
Information:
362036
4 Application Data Sheet PPA0010US-markedupads.pdf no 9
€73312e7273f31cfad478f620b5083fadbf71¢}
b2s
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
161464
5 Request for Corrected Filing Receipt PPA0010US-requestcfr_.pdf no 1
ede613cfo42fSad2a3ale87d2fbf34e06f9a8]
Warnings:
Information:
4064303
6 Request for Corrected Filing Receipt PPA0010US-markedupofr_.pdf no 4
79d4888fca3457b1efb73133b275aeb5c¢77
c7db0
Warnings:
Information:
Total Files Size (in bytes): 6628105
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/733,106 01/02/2020 Kibum KWON GP.009C2
CONFIRMATION NO. 6857
146410 POWER OF ATTORNEY NOTICE
Fidelis Law Group , PLLC
8300 Greensboro Dr Ste L1-101 IO O A O TR
0000001 17828497

McLean, VA 22102
Date Mailed: 06/18/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/16/2020.
* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ggasgedom/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
16/733,106 01/02/2020 Kibum KWON PPA0O10US
CONFIRMATION NO. 6857
167455 POA ACCEPTANCE LETTER

Capitol IP Law Group, PLLC
0 0 0
000000 549

1918 18th St., Unit 4, NW
7828

Washington, DC 20009
Date Mailed: 06/18/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/16/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ggasgedom/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/733,106 01/02/2020 2462 1880 PPA0O10US 2 2
CONFIRMATION NO. 6857
167455 CORRECTED FILING RECEIPT

Tore 15t St Unit 4 W 0

Washington, DC 20009
Date Mailed: 06/18/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Kibum KWON, Seoul, KOREA, REPUBLIC OF;

Myungcheul JUNG, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

PANTECH CORPORATION, Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 167455

Domestic Priority data as claimed by applicant
This application is a CON of 15/820,980 11/22/2017 ABN
which is a CON of 14/733,068 06/08/2015 PAT 9854545
which is a CON of 13/578,531 08/10/2012 PAT 9054835
which is a 371 of PCT/KR2011/000909 02/10/2011

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2011-0008683 01/28/2011 No Access Code Provided

REPUBLIC OF KOREA 10-2010-0027230 03/26/2010 No Access Code Provided

REPUBLIC OF KOREA 10-2010-0012564 02/10/2010 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 01/23/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/733,106

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS
COMMUNICATION SYSTEM

Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Application No. Applicant(s)

16/733,106 KWON et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
LAN-HUONG TRUONG 2464 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 01/02/2020.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-2 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-2 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(1 The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 01/02/2020 is/are: a)l¥) accepted or b){] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[¥) Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)v All b)(J Some**  ¢)J None of the:
1.[] Certified copies of the priority documents have been received.
2.} Certified copies of the priority documents have been received in Application No. 14/733,068.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
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Application/Control Number: 16/733,106 Page 2
Art Unit: 2464

Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlIA first to invent
provisions.

2. This action is response to the application filed on 01/02/2020.

3. Claims 1-2 are pending and herein considered.
Oath/Declaration
4. The receipt of oath/declaration is acknowledge.
Drawings
S. The drawings were received on 01/02/2020. These drawings are reviewed and

accepted by the Examiner.

Information Disclosure Statement
6. The information disclosure statement (IDS), submitted on 04/27 /2020, is in
compliance with the provisions of 37 CRR 1.97. Accordingly, the information
disclosure statement is being considered by the examiner.

Double Patenting

7. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent
the unjustified or improper timewise extension of the “right to exclude” granted by a
patent and to prevent possible harassment by multiple assignees. A nonstatutory
double patenting rejection is appropriate where the conflicting claims are not identical,
but at least one examined application claim is not patentable distinct from the
reference claim(s) because the examined application claim is either anticipated by, or
would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d
1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d

2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); Inre
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Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164
USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a result
of activities undertaken within the scope of a joint research agreement. See MPEP §
717.02 for applications subject to examination under the first inventor to file provisions
of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for
applications not subject to examination under the first inventor to file provisions of the
AJA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be

used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the

application in which the form is filed determines what form (e.g., PTO/SB/25,
PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal
Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meets all requirements is auto-processed and approved immediately
upon submission. For more information about eTerminal Disclaimers, refer to

www.uspto.gov/patents/process/file /efs /guidance /eTD-info-1.isp.

Claim(s) 1 and 2 is/are rejected on the ground of nonstatutory double patenting
as being unpatentable over claim(s) 1 — 20 of U.S. Patent No. 9,054,835. Although the
claims at issue are not identical, they are not patentably distinct from each other
because the patent anticipates the current application where the patent and the
application are directed to method comprising receiving, at a user equipment (UE), a

Radio Resource Control (RRC) message through a primary Component Carrier (CC),

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 175 of 345



Application/Control Number: 16/733,106 Page 4
Art Unit: 2464

wherein the primary CC belongs to a first timing group, the RRC message comprises
information related to a second timing group, the second timing group includes a
secondary CC and receiving, at the UE, information indicating a random access
preamble.

Claim Rejections - 35 USC § 103
8. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:
(a) A patent may not be obtained though the invention is not identically disclosed or
described as set forth in section 102, if the differences between the subject matter sought
to be patented and the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having ordinary skill in the

art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under pre-AIA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.

This application currently names joint inventors. In considering patentability of
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of
the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that
was not commonly owned at the time a later invention was made in order for the
examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a).

Claims 1 and 2 are rejected under pre-AIA 35 U.S.C 103(a) as being

unpatentable over of Yoo et al. (U.S. 2009/0279495) in view of Marinier et al.
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(U.S 2012/0008600) further in view of ZTE, “Impact analysis of multiple TA”,
3GPP TSG RAN WG2#68bis, R2-100308, Valencia, Spain, 18-22, January 2010;
hereinafter “Valencia”.

For citation purposes, hereinafter, the Office Action refers to the cited by Marinier
et al. with provisional 61/293271, which qualifies as prior art date.

For claim 1:

Yoo discloses a communication method (see Yoo, paragraph [0007];
communication between the UE and the BS) comprising:

receiving, at a user equipment (UE), a Radio Resource Control (RRC) message
through a primary Component Carrier (CC) (see Yoo, figure 6, steps S130-
S150; paragraph [0054]-[0057]; the BS transmits a random access response message to
the UE and upon receipt of the RRC signaling the BS transmits RRC signaling for uplink
transmission from its RRC layer to the RRC layer of the UE; also see [0016]-[0017];
[0012]; [0041]; [0057]); wherein the primary CC belongs to a first timing group, the
RRC message comprises information related to a second timing group, the second
timing group includes a secondary CC;

receiving, at the UE, information indicating a random access preamble (see Yoo,
paragraph [0051]; uplink time alignment between the UE and BS, a random access
procedure is performed via a random access preamble) ;

transmitting, at the UE, the random access preamble through the secondary
CC; and receiving, at the UE, a random access response through the primary CC (see
Yoo, paragraph [0051]; [0064]; the BS transmits a random access response message to

the UE; figure 2; step S230).
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Yoo does not explicitly disclose wherein the primary CC belongs to a first timing
group, the RRC message comprises information related to a second timing group, the
second timing group includes a secondary CC;

Marinier, from the same or similar fields of endeavor, discloses the timing
advance (TA) value used by the WTRU for uplink (UL) time alignment is provided by
the network in either the RACH response to the WI'RU’s RACH request message and
perform a method of maintaining time alignment with multiple UL carriers wherein a
group of carriers operating with the same TA is referred to as a UL control carrier (CC)
set (see Marinier, paragraph [0021]-[0029)]).

Therefore, it would have been obvious to one skilled in the art at the time the
invention was made to have a system comprises multiple UL timing groups as taught
by Marinier. The motivation for doing this is to provide a system networks can utilize
these resources, the WTRU is expected to be in sync with the network on these
carriers.

Valencia, from the same or similar fields of endeavor, also discloses PRACH
resources may be available on multiple UL CCs for carrier aggregation and UE try to
receive RAR after it transmitted preamble and UL synchronization for the first
configured /activated CC in a CC group (see Valencia, section 3.1, 3.2 and conclusion).

Therefore, it would have been obvious to one skilled in the art at the time the
invention was made to have a system comprises multiple UL CCs for carrier
aggregation and multiple UL timing groups as taught by Valencia. The motivation for
doing this is to provide a system networks can obtainment of initial timing advanced
(TA) and maintenance of the TA in carrier aggregation environment.

For claim 2:
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For claim 2, claim 2 is directed to an apparatus which has similar scope as

claim 1. Therefore, claim 2 remains un-patentable for the same reasons.
Conclusion

The prior arts made or record and not relied upon are considered pertinent to
applicant's disclosures. Baldemair et al. (U.S 2012/0099577); Kim et al. (U.S
2012/0113939).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http:/ /www.uspto.gov/interviewpractice.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LAN HUONG TRUONG whose telephone number is
(571) 270-5829. The examiner can normally be reached on Mon-Fri (7:30AM-5:00PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, RICKY NGO can be reached on 571-272-3139. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public
PAIR. Status information for unpublished applications is available through Private
PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov/. Should you have questions on access to the Private PAIR system,

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the
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automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/Lan-Huong Truong/
Primary Examiner, Art Unit: 2464
08/28/2020
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IBM_TDB

retransmission near data WITH
receiv$3 NEAR4 terminals

- US-PGPUB;
- USPAT;
USOCR;
.FPRS; EPQ;
:JPO;

‘ DERWENT:
‘IBM_TDB

retransmission near data WITH
receiv$3 NEAR4 terminals WITH
threshold

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT;
-IBM_TDB

 (transmit$3 OR send$3) WITH (SYNC
- OR synchroniz$5) NEAR7 (information
- OR message OR data) WITH (UL OR

- uplink) NEAR4 timing WITH (terminal
. OR UE OR (user adj equipment)) and
(CCOR carrier) WITH characteristic

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
-JPO;

. DERWENT;
.IBM_TDB

(transmit$3 OR send$3) WITH (SYNC
. OR synchroniz$5) NEAR7 (information
. OR message OR data) WITH (UL OR
uplink) NEAR4 timing WITH macro

:US-PGPUB;
_USPAT;

- USOCR;
'FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

(transmit$3 OR send$3) WITH (SYNC

. OR synchroniz$5) NEAR? (information
. OR message OR data) WITH (UL OR

. uplink) NEAR4 timing WITH (threshold
OR predetermin$3 OR predefin$3 OR

. preset$3)

: US-PGPUB;
{USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

form$3 WITH timing near
- synchronization

| US-PGPUB;
_USPAT;

12014/01/15
10:56 ?

12014/01/15
111:00 :

12014/01/15
111:00 5

12014/01/15
119:59 ?

12014/01/15
121:58 ?

12014/01/15
122:00 5

12014/01/16
10:13 :

- USOCR;
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:FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

- form$3 WITH timing near4 ,
_synchronization NEAR7 (UL OR uplink)
‘USOCR;
-FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

'US-PGPUB;  OR ON

USPAT;

12014/01/16
110:14

. (transmit$3 OR send$3) WITH (SYNC
- OR synchroniz$5) NEAR7 (information
- OR message OR data) WITH (UL OR

. uplink) NEAR4 timing NEAR20
- (simultaneously OR concurrently)

'US-PGPUB;  OR ON
_USPAT;
:USOCR;

- FPRS; EPO;

JPO;

: DERWENT;

:IBM_TDB

12014/01/16
111:03 5

12014/01/16
11:12 |

("20110299489" | "20120113941" |
"20120300743" | "20120076103" |
"20130078913" | "20130094466" |
"20110268032" | "20120113914" |
"20120113962" | "20130094433" |
"20120113962" | "20120250520" |
"20120300743" | "20120224552" |
"20130072246" | "20070189205" |
"20110261776" | "20110268032" |
"20120076103" | "20120008600" |
"20120243498" | "20120250520" |
"20130010704" | "20130084913" |
"20070189205" | "20120008600" |
"20120307811" | "20120113941" |
"20070293224" | "20110261776" |
"20120243498" | "20100227569" |
"20110299489" | "20120113914" |
"20120077484" | "20120188897" |
"20100227569" | "20120307811" |
"8031662").PN.

_US-PGPUB;  OR ON
 USPAT; | |
:USOCR;

- FPRS; EPO;

IPO;

: DERWENT;

IBM_TDB

12014/02/15
17:19

("20110299489" | "20120113941" |
-"20120300743" | "20120076103" |
1"20130078913" | "20130094466" |
1"20110268032" | "20120113914" |
1"20120113962" | "20130094433" |
1"20120113962" | "20120250520" |
-"20120300743" | "20120224552" |
1"20130072246" | "20070189205" |
1"20110261776" | "20110268032" |
1"20120076103" | "20120008600" |
1"20120243498" | "20120250520" |

‘US-PGPUB;  OR 'ON
USPAT; | |

- USOCR;

:FPRS; EPO;

:JPO:;

DERWENT;

:IBM_TDB

2014/02/15
117:20 5
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1"20130010704" | "20130084913" |
-"20070189205" | "20120008600" |
1"20120307811" | "20120113941" |
."20070293224" | "20110261776" |
1"20120243498" | "20100227569" |
1"20110299489" | "20120113914" |
1"20120077484" | "20120188897" |
1"20100227569" | "20120307811" |
. "8031662").PN.

S9% 0 ("20110299489" | "20120113941" |  :US-PGPUB; OR 'ON 12014/02/15
i : :"20120300743" | "20120076103" | §USPAT; § § 317:20
1"20130078913" | "20130094466" | :USOCR; : % é
§"20110268032"|"20120113914"| FPRS; EPO;
:"20120113962" | "20130094433" | §JPO;
:"20120113962" | "20120250520" | : DERWENT;
%"20120300743"|"20120224552"| :IBM_TDB
1"20130072246" | "20070189205" | :
1"20110261776" | "20110268032" |
1"20120076103" | "20120008600" |
- "20120243498" | "20120250520" |
:"20130010704" | "20130084913" |
1"20070189205" | "20120008600" |
§"20120307811"|"20120113941"|
:"20070293224" | "20110261776" |
:"20120243498" | "20100227569" |
1"20110299489" | "20120113914" |
§"20120077484"|"20120188897"|
:"20100227569" | "20120307811" |
- "8031662").PN. and stimutaneous

897 22 ("20110299489" | "20120113941" |  :US-PGPUB; OR 'ON 12014/02/15
% % 1"20120300743" | "20120076103" | {USPAT; § § :17:20

-"20130078913" | "20130094466" | ‘USOCR; ' % i

:"20110268032" | "20120113914" | -FPRS; EPO;

1"20120113962" | "20130094433" | :JPO;

1"20120113962" | "20120250520" | : DERWENT;

:"20120300743" | "20120224552" | -1IBM_TDB

1"20130072246" | "20070189205" |

1"20110261776" | "20110268032" |

:"20120076103" | "20120008600" |

1"20120243498" | "20120250520" |

1"20130010704" | "20130084913" |

."20070189205" | "20120008600" |

:"20120307811" | "20120113941" |

1"20070293224" | "20110261776" |

1"20120243498" | "20100227569" |

:"20110299489" | "20120113914" |

:"20120077484" | "20120188897" |

1"20100227569" | "20120307811" |

-"8031662").PN. and timing

598 4 ("20110299489" | "20120113941" | US-PGPUB;  OR ON  2014/02/15
o "20120300743" | "20120076103" | USPAT; 17:21 |
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1"20130078913" | "20130094466" |
:"20110268032" | "20120113914" |
:"20120113962" | "20130094433" |
:"20120113962" | "20120250520" |
%"20120300743"|"20120224552"|
. "20130072246" | "20070189205" |
:"20110261776" | "20110268032" |
1"20120076103" | "20120008600" |
:"20120243498" | "20120250520" |
:"20130010704" | "20130084913" |
-"20070189205" | "20120008600" |
%"20120307811"|"20120113941"|
. "20070293224" | "20110261776" |
:"20120243498" | "20100227569" |
%"20110299489"|"20120113914”|
:"20120077484" | "20120188897" |
:"20100227569" | "20120307811" |
"8031662").PN. and timing WITH

- synchron$5

- USOCR;

. FPRS; EPO;
“JPO;

- DERWENT;
'IBM_TDB

ON  2014/02/15
| 17:23 |

1$100 17

ON  2014/02/15
5 :21:09 5

5101 17

ON  2014/02/15
: :21:13 :

5102 13

("20100158147" | "20110038271" |
1"20110243016" | "20100273515" |
1"20090163211" | "20090163211" |
1"'20090318180").PN.

:US-PGPUB;
_USPAT;

- USOCR;
 FPRS; EPO;
:JPO:;
%DERVVENT;
:IBM_TDB

ON  2014/02/15
| 21:41 |

5103 435

1("20080101268" | "20060067364" |
- "20050094670" | "20060209870" |
1"20040014452" | "20080043619" |
-"20050141541" | "20060203760" |
1"20060218271" | "20080064390" |
- "20080310452" | "20090143074" |
1"20090163199" | "20110039536" |
1"20050176430" | "20080267126" |
-"20020091860" | "20030007490" |
-"20080089292" | "7916697" |
-"20080287091" | "20060187846" |
"20070206531" | "7912471" |

- "20050288022" | "20060087994" |
- "7245707" | "7551643" |
."20050164719" | "20060098688" |
"20060251105" | "7912471" |
-"20090092076" | "20080089285" |
1"20100272004" | "20110116436" |
"7958542" | "20070155389" |

: US-PGPUB;
{USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

ON  2014/02/15
% 122:47 '
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1"20080188223" | "20080285691" |
:"20100238903" | "20040242195" |
1"20090264164" | "20030165122" |
."20040148427" | "20070155390" |
1"20090124259" | "20100238799" |
-"20090005051" | "20070177569" |
-"20060126554" | "20050041610" |
1"20030123485" | "20070248075" |
- "6567409" | "20050085254" |
1"20070291673" | "20070258591" |
."20050232271" | "20080076359" |
1"20100309877" | "6795419" |
-"20040229605" | "20050063347" |
-"20070293224" | "20040042507" |
1"20070155389" | "20110207427" |
- "7039425" | "5588009" |
1"20030165133" | "20080181127" |
-"20020028690" | "20010017850" |
1"20020057663" | "20080056198" |
-"20070206531" | "20100165901" |
."8064676" | "20090207771" |
1"20100265896" | "20010034791" |
:"20090239538" | "20070041382" |
-"7525908" | "20080188223" |

- "0776951" | "7606370" |
1"20070291729" | "20030207696" |
1"20070291719" | "20050009527" |
1"20060262811" | "20100046384" |
1"20080280567" | "20100128669" |
- "20070047452" | "20100227614" |
-"20100254340" | "20080268850" |
-"20120002589" | "20050100048" |
1"20030119488" | "20020059464" |
-"20020091860" | "20050094670" |
."20060126570" | "20070165635" |
1"20100195568" | "20050053029" |
:"20060142019" | "20040014452" |
"6725267" | "20030189922" |
-"20050141462" | "20040185837" |
1"20080225744" | "20030050078" |
-"20050265294" | "20090086659" |
."20090181710" | "20090318170" |
1"20100027413" | "7443813" |

- "20060251105" | "20070291646" |
-"20020059464" | "20080240439" |
-"20080316959" | "20060013165" |
1"20110090836" | "20080186946" |
-"20040039830" | "20050037767" |
."20050160184" | "20050286470" |
1"20080240439" | "20090022107" |
- "6233430" | "20080167089" |
1"20040117860" | "20050185620" |
-"20050238051" | "20070291673" |
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15104 75

1"20070178875" | "20080273610" |
-"20080009289" | "20080089285" |
1"20070291788" | "20080095185" |
."20080225765" | "20090086710" |
1"20090109912" | "20100061330" |
-"7801527" | "20030147371" |

-"20040042507" | "20040148427" |
1"20050286470" | "20070165635" |
- "20070291695" | "7865731" |

-"20030123485" | "20100075635" |
."20040147269" | "20040233870" |
1"20070291728" | "20050176474" |
-"20070206531" | "20040253959" |
-"20050041681" | "20060165045" |
1"20060245417" | "20080056273" |
- "20070047582" | "20060067324" |
-"20040100940" | "20050032555" |
-"20040180675" | "20080182594" |
1"20030165122" | "20050160184" |
-"20070064631" | "20080004058" |
-"20100067495" | "20040087320" |
1"20090040982" | "20110261743" |
- "20070064665" | "20030139170" | §
1"20050249188" | "20060039309").PN.

1("20080101268" | "20060067364" |
-"20050094670" | "20060209870" |
1"20040014452" | "20080043619" |
1"20050141541" | "20060203760" |
."20060218271" | "20080064390" |
1"20080310452" | "20090143074" |
:"20090163199" | "20110039536" |
-"20050176430" | "20080267126" |
-"20020091860" | "20030007490" |
"20080089292" | "7916697" |
1"20080287091" | "20060187846" |
."20070206531" | "7912471" |
1"20050288022" | "20060087994" |
. "7245707" | "7551643" |
-"20050164719" | "20060098688" |
- "20060251105" | "7912471" |
1"20090092076" | "20080089285" |
1"20100272004" | "20110116436" |
| "7958542" | "20070155389" |
1"20080188223" | "20080285691" |
:"20100238903" | "20040242195" |
-"20090264164" | "20030165122" |
-"20040148427" | "20070155390" |
1"20090124259" | "20100238799" |
-"20090005051" | "20070177569" |
."20060126554" | "20050041610" |
1"20030123485" | "20070248075" |
- "6567409" | "20050085254" |

US-PGPUB;

FPRS; EPO;

ON  2014/02/15
| 22151
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1"20070291673" | "20070258591" |
:"20050232271" | "20080076359" |
-"20100309877" | "6795419" |
-"20040229605" | "20050063347" |
1"20070293224" | "20040042507" |
1"20070155389" | "20110207427" |
-"7039425" | "5588009" |
1"20030165133" | "20080181127" |
- "20020028690" | "20010017850" |
-"20020057663" | "20080056198" |
."20070206531" | "20100165901" |
"8064676" | "20090207771" |
1"20100265896" | "20010034791" |
-"20090239538" | "20070041382" |
"7525908" | "20080188223" |
."0776951" | "7606370" |
1"20070291729" | "20030207696" |
-"20070291719" | "20050009527" |
1"20060262811" | "20100046384" |
1"20080280567" | "20100128669" |
-"20070047452" | "20100227614" |
1"20100254340" | "20080268850" |
-"20120002589" | "20050100048" |
1"20030119488" | "20020059464" |
-"20020091860" | "20050094670" |
1"20060126570" | "20070165635" |
1"20100195568" | "20050053029" |
1"20060142019" | "20040014452" |
"6725267" | "20030189922" |
:"20050141462" | "20040185837" |
1"20080225744" | "20030050078" |
-"20050265294" | "20090086659" |
1"20090181710" | "20090318170" |
1"20100027413" | "7443813" |
."20060251105" | "20070291646" |
1"20020059464" | "20080240439" |
- "20080316959" | "20060013165" |
1"20110090836" | "20080186946" |
-"20040039830" | "20050037767" |
1"20050160184" | "20050286470" |
-"20080240439" | "20090022107" |
- "6233430" | "20080167089" |
1"20040117860" | "20050185620" |
- "20050238051" | "20070291673" |
-"20070178875" | "20080273610" |
-"20080009289" | "20080089285" |
1"20070291788" | "20080095185" |
-"20080225765" | "20090086710" |
:"20090109912" | "20100061330" |
"7801527" | "20030147371" |

- "20040042507" | "20040148427" |
-"20050286470" | "20070165635" |
-"20070291695" | "7865731" |
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1"20030123485" | "20100075635" |
."20040147269" | "20040233870" |
:"20070291728" | "20050176474" |
."20070206531" | "20040253959" |
1"20050041681" | "20060165045" |
-"20060245417" | "20080056273" |
-"20070047582" | "20060067324" |
1"20040100940" | "20050032555" |
."20040180675" | "20080182594" |
1"20030165122" | "20050160184" |
."20070064631" | "20080004058" |
1"20100067495" | "20040087320" |
-"20090040982" | "20110261743" |
-"20070064665" | "20030139170" | g
1"20050249188" | "20060039309").PN.
-and synchronization f

5105 11

("20080101268" | "20060067364" |
-"20050094670" | "20060209870" |
-"20040014452" | "20080043619" |
1"20050141541" | "20060203760" |
1"20060218271" | "20080064390" |
."20080310452" | "20090143074" |
1"20090163199" | "20110039536" |
- "20050176430" | "20080267126" |
-"20020091860" | "20030007490" |
-"20080089292" | "7916697" |
1"20080287091" | "20060187846" |
-"20070206531" | "7912471" |
-"20050288022" | "20060087994" |
"7245707" | "7551643" |
:"20050164719" | "20060098688" |
-"20060251105" | "7912471" |
-"20090092076" | "20080089285" |
1"20100272004" | "20110116436" |
- "7958542" | "20070155389" |
."20080188223" | "20080285691" |
1"20100238903" | "20040242195" |
- "20090264164" | "20030165122" |
-"20040148427" | "20070155390" |
-"20090124259" | "20100238799" |
1"20090005051" | "20070177569" |
1"20060126554" | "20050041610" |
."20030123485" | "20070248075" |
"6567409" | "20050085254" |
:"20070291673" | "20070258591" |
-"20050232271" | "20080076359" |
-"20100309877" | "6795419" |
1"20040229605" | "20050063347" |
1"20070293224" | "20040042507" |
."20070155389" | "20110207427" |
"7039425" | "5588009" |
:"20030165133" | "20080181127" |

US-PGPUB;

FPRS; EPO;

ON  2014/02/15
5 122:54 i
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1"20020028690" | "20010017850" |
- "20020057663" | "20080056198" |
-"20070206531" | "20100165901" |
."8064676" | "20090207771" |
1"20100265896" | "20010034791" |
1"20090239538" | "20070041382" |
"7525908" | "20080188223" |
"0776951" | "7606370" |
1"20070291729" | "20030207696" |
1"20070291719" | "20050009527" |
."20060262811" | "20100046384" |
1"20080280567" | "20100128669" |
1"20070047452" | "20100227614" |
-"20100254340" | "20080268850" |
1"20120002589" | "20050100048" |
:"20030119488" | "20020059464" |
-"20020091860" | "20050094670" |
-"20060126570" | "20070165635" |
1"20100195568" | "20050053029" |
1"20060142019" | "20040014452" |
"6725267" | "20030189922" |
1"20050141462" | "20040185837" |
- "20080225744" | "20030050078" |
1"20050265294" | "20090086659" |
-"20090181710" | "20090318170" |
1"20100027413" | "7443813" |
1"20060251105" | "20070291646" |
-"20020059464" | "20080240439" |
1"20080316959" | "20060013165" |
:"20110090836" | "20080186946" |
-"20040039830" | "20050037767" |
-"20050160184" | "20050286470" |
1"20080240439" | "20090022107" |
1 "6233430" | "20080167089" |
."20040117860" | "20050185620" |
1"20050238051" | "20070291673" |
:"20070178875" | "20080273610" |
-"20080009289" | "20080089285" |
-"20070291788" | "20080095185" |
"20080225765" | "20090086710" |
1"20090109912" | "20100061330" |
."7801527" | "20030147371" |
"20040042507" | "20040148427" |
- "20050286470" | "20070165635" |
-"20070291695" | "7865731" |
-"20030123485" | "20100075635" |
1"20040147269" | "20040233870" |
1"20070291728" | "20050176474" |
."20070206531" | "20040253959" |
1"20050041681" | "20060165045" |
:"20060245417" | "20080056273" |
-"20070047582" | "20060067324" |
-"20040100940" | "20050032555" |
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1"20040180675" | "20080182594" |
:"20030165122" | "20050160184" |
. "20070064631" | "20080004058" |
1"20100067495" | "20040087320" |
-"20090040982" | "20110261743" |
. "20070064665" | "20030139170" |
1"20050249188" | "20060039309").PN. :
“and synchronization WITH uplink '

15106 44 ("2007/0293224").URPN. USPAT OR ON  2014/02/15
- | : | | 23:15 |

15107 15,703  HO4W72/04.CPC. US-PGPUB; OR .ON :2014/05/19
USPAT; 13:47
_USOCR; | |
FPRS; EPO;
-JPO;
: DERWENT;
IBM_TDB

:5108:230 (transmit$3 OR send$3) WITH (SYNC : US-PGPUB; OR ON :2014/05/19
- OR synchroniz$5) NEAR7 (information : USPAT; 113:47 f
. OR message OR data) WITH (UL OR USOCR; : ?
_uplink) NEAR4 timing :FPRS; EPO;
g :JPO;
DERWENT;
:IBM_TDB

:5109:6,136  HO4W72/00.CPC. :US-PGPUB; OR ‘ON :2014/05/19
| : _USPAT; 113:48 |
‘USOCR; ? %
 FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

'S111 1,564  H04B7/216.CPC. 'US-PGPUB; OR ON  2014/05/19
- USPAT; 113:48
| USOCR;
.FPRS; EPQ;
-JPO;
. DERWENT;
- IBM_TDB

S112 7 $107 and S108 US-PGPUB;  OR ON  2014/05/19
USPAT, 1348
USOCR; | |
FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

1S114 3 15109 and S108 :US-PGPUB; OR ON :2014/05/19
- USPAT; 113:49 :
-USOCR; é %
‘FPRS; EPO;
:JPO;
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- DERWENT;
. IBM_TDB

2014/05/19
13:52 ?

- set$4 WITH (CC OR (component adj
carrier)) WITH characteristic and (@pd °
' OR @ptad OR @prad OR @ad OR '
@rlad)<"20100212"

12014/06/27
23:56 |

("20120307821").PN.

- US-PGPUB;

USPAT

US-PGPUB;
_USPAT;

 USOCR;
FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

12014/06/27
23:56 |

2014/06/28
22:01 |

("20130121264").PN.

US-PGPUB;
USPAT;

 USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

12014/06/29
100:29 |

(HO4W56/0045 OR H04W92/10 OR
- HO4W88/08).CPC.

- US-PGPUB;
USPAT;
- USOCR;

-FPRS; EPO;
:JPO;

' DERWENT;
-IBM_TDB

2014/06/29
00:30 |

(HO4L5/001 OR H04L5/0007).CPC.

US-PGPUB;
_USPAT;

 USOCR;
_FPRS; EPO;
IPO;
 DERWENT;
IBM_TDB

12014/06/29
100:31 ?

(H04B1/7087).CPC.

US-PGPUB;
‘USPAT;

:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
:IBM_TDB

12014/06/29
00:31 :

(establish$3 OR creat$3) WITH (UL OR
- uplink) NEAR3 (sync OR :
- synchronization) and (select$3 OR
- pick$3 OR choos$3) WITH (UE OR
- mobile near station OR user near

US-PGPUB;

USPAT;
 USOCR;
'FPRS; EPO;

, -JPO;
_equipment) :
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S119 and S122

'S120 and $122

'S121 and S122

("20090186613").PN.

(transmit$3 OR send$3) WITH (SYNC
. OR synchroniz$5) NEAR7Z (information
- OR message OR data) WITH (UL OR
uplink) NEAR4 timing and (CC OR .
(component adj carrier)) and (@pd OR
. @ptad OR @prad OR @ad OR
@rlad)<"20100212"

%("20030076812" | "20090161599" |
1"20090290555" | "20090316642").PN.

(HO4W56/0045 OR HO4W92/10 OR
 H04W88/08).CPC.

- DERWENT;
. IBM_TDB

US-PGPUB;
_USPAT;

_USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

- US-PGPUB;
“ USPAT:

-USOCR;
.FPRS; EPO;
“JPO;

. DERWENT;
-1IBM_TDB

US-PGPUB;
_USPAT;

‘USOCR;
FPRS; EPO;
:JPO;

: DERWENT;
IBM_TDB

| US-PGPUB;
: USPAT;

:USOCR;
‘FPRS; EPO;
-JPO;

: DERWENT;
:IBM_TDB

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;

JPO;

DERWENT;
IBM_TDB

. US-PGPUB;
USPAT;
 USOCR;

.FPRS; EPO;
:JPO;

' DERWENT:;
‘IBM_TDB

US-PGPUB;
_USPAT;
'USOCR;

:FPRS; EPO;

12014/06/29
00:31 |

2014/06/29
100:32 i

2014/06/29
100:32 f

12014/06/29
01:17 %

12014/06/29
09:56

2014/06/29
110:03 5

2014/06/29
12:22 |

-JPO;
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- DERWENT;
. IBM_TDB

1S130:12 (UL OR uplink) NEAR4 timing WITH ~ :US-PGPUB; OR 'ON 12014/06/29
distinguished and (@pd OR @ptad OR : USPAT; 112:28 f
_@prad OR @ad OR - USOCR; % %
@rlad)<"20100212" -FPRS; EPO;
? :JPO;
. DERWENT;
‘IBM_TDB

:S131:165 (UL OR uplink) NEAR4 timing WITH :US-PGPUB; OR ON :2014/06/29
~error and (@pd OR @ptad OR @prad : USPAT; 112:32 :
. OR @ad OR @rlad)<"20100212" USOCR; 5 5
. FPRS; EPO;
:JPO;
‘DERWENT;
-1IBM_TDB

1S132:15 5129 and S131 ‘US-PGPUB; OR ‘ON 12014/06/29
: USPAT; :12:33
‘USOCR; i %
 FPRS; EPO;
:JPO;
: DERWENT;
IBM_TDB

S133 26 . (transmit$3 OR send$3) WITH (SYNC US-PGPUB; OR .ON 32014/12/07
% : - OR synchroniz$5) NEAR7 (information : USPAT; :22:46 ?
' OR message OR data) WITH (UL OR USOCR; 5 5
- uplink) NEAR4 timing WITH (RACH OR :FPRS; EPO;
_random NEAR access NEAR channel) : JPO;
: DERWENT;
‘IBM_TDB

S134:0 (transmit$3 OR send$3) WITH (SYNC :US-PGPUB; OR ON 12014/12/07
. OR synchroniz$5) NEAR? (information : USPAT; 123:05 :
- OR message OR data) WITH (UL OR  : USOCR; ? ?
uplink) NEAR4 timing WITH (RACH OR :FPRS; EPO;
-random NEAR access NEAR channel) :JPO;
- WITH response - DERWENT;
? IBM_TDB

15135 :46 ("20100260156" | "8077671" | ‘US-PGPUB; OR 'ON 12014/12/07
- "20070015511" | "8274947" | - USPAT; 123:09 5
1"20110103347" | "7450944" | - USOCR; 5 ?
1"20100142485" | "20090046665" | ‘FPRS; EPO;
-"20100056160" | "20100003981" | -JPO;
-"20120177006" | "5440561" | : DERWENT;
-"20090070469" | "20020160779" | -IBM_TDB
"7469142" | "20030053431" |
1"20030147370" | "20100278150").PN.

S136 19 ("2010/0142485").URPN. USPAT OR ON  2014/12/07
N | % | | 23:15 |
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(transmit$3 OR send$3) WITH (SYNC : US-PGPUB;
- OR synchroniz$5) NEAR7 (information : USPAT;

. OR message OR data) WITH (ULOR
- uplink) NEAR4 timing WITH contention :
. JPO;
‘DERWENT;
-IBM_TDB

- USOCR;

FPRS; EPO;

ON  2014/12/16
% 11:47 |

. (transmit$3 OR send$3) WITH (SYNC
- OR synchroniz$5) NEAR? (information
. OR message OR data) WITH (UL OR

- uplink) WITH contention

- US-PGPUB;
“ USPAT;
‘USOCR;

- FPRS; EPO;
:JPO;

: DERWENT;
‘IBM_TDB

ON 12014/12/16
11:49 %

_(component NEAR carrier AND
(primary NEAR CC)).clm.

 US-PGPUB;
_USPAT;
:USOCR;
‘FPRS; EPO;
-JPO;

: DERWENT;
.IBM_TDB

ON  2015/01/13
11:31 5

ON  2015/01/13
5 112:46 5

ON  2015/01/13
5 113:26 5

ON  2015/01/13
: :13:28 :

("20090116434" | "20090274120" |
1"8606336" | "20110170495" |
1"20090318175" | "20100086065" |
1"20100238857" | "20100323744" |
:"20100041399" | "20090270094" |
1"20090316642" | "20100111005" |
."20100118720").PN.

:US-PGPUB;
_USPAT;
:USOCR;
:FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

ON  2015/01/13
% 113:51 |

(TA OR (timing NEAR2 advanced))
. AND (random NEAR2 access NEAR3
preamble)

: US-PGPUB;
{USPAT;

- USOCR;
'FPRS; EPO;
:JPO;
:DERWENT;
‘IBM_TDB

ON  2016/12/12
| 111:59 |

 (calculat$3 OR estimat$3 OR

- comput$4) WITH (TA OR (timing
NEAR2 advanced)) AND (random
. NEAR2 access NEAR3 preamble)

- US-PGPUB;
- USPAT;

- USOCR;

- FPRS; EPO;
-JPO;

. DERWENT;
-IBM_TDB

ON  2016/12/12
12:04 :
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(calculat$3 OR estimat$3 OR

. comput$4) WITH (TA OR (timing
. NEAR advanced)) AND (random

- NEAR2 access NEAR3 preamble)

:US-PGPUB;
{USPAT;

- USOCR;
 FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

ON  2016/12/12
| 112:05 |

. (calculat$3 OR estimat$3 OR

_comput$4) WITH (TA OR (timing
. NEAR advanced)) SAME (random
. NEAR2 access NEAR3 preamble)

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
:JPO;

. DERWENT;
-IBM_TDB

ON  2016/12/12
| 12:05 |

 (calculat$3 OR estimat$3 OR

- comput$4) WITH (TA OR (timing
'NEAR advanced)) SAME (random

. NEAR2 access NEAR3 preamble) AND
. synchroniz$4 NEAR4 (UL OR uplink)

- US-PGPUB;
USPAT;
:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

ON  2016/12/12
112:06 5

(calculat$3 OR estimat$3 OR
_comput$4) WITH (TA OR (timing

- NEAR advanced)) SAME (random
NEAR2 access NEAR3 preamble) AND
- synchroniz$4 NEAR4 (UL OR uplink)

- AND (CC OR (commponent AD]
carrier) OR (carrier ADJ frequency))

:US-PGPUB;
_USPAT;
 USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

ON  2016/12/12
? ;12:07 ?

(calculat$3 OR estimat$3 OR

. comput$4) WITH (TA OR (timing

. NEAR advanced)) SAME (random

- NEAR2 access NEAR3 preamble) AND
_synchroniz$4 NEAR4 (UL OR uplink)

. AND (CC OR (commponent ADJ]

- carrier) OR (carrier ADJ] frequency))
~and (@pd OR @ptad OR @prad OR

. @ad OR @rlad)<"20100210"

: US-PGPUB;
{USPAT;

- USOCR;

. FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

ON  2016/12/12
112:08 |

%("20030076812" | "20090161599" |

1"20090290555" | "20090316642").PN.

:US-PGPUB;
USPAT;
 USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

ON  2016/12/12
| 12:17 |

tim$4 NEAR3 group SAME (calculat$3
. OR estimat$3 OR comput$4) WITH

. (TA OR (timing NEAR advanced))

- SAME (random NEAR2 access NEAR3
. preamble) AND synchroniz$4 NEAR4

- (UL OR uplink) AND (CC OR

:US-PGPUB;
{USPAT;

- USOCR;

. FPRS; EPO;
:JPO;

ON  2016/12/12
115:08 |
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- (commponent AD] carrier) OR (carrier : DERWENT;
, , . ADJ frequency)) IBM_TDB f
$186:50 ("2012/0307811").URPN. USPAT OR ON 12016/12/12
115:18
$187:17 ("20070189205" | "20100227569" |  :US-PGPUB;  OR ‘ON 12016/12/14
: §"20110261776" | "20110268032" | :USPAT; 5 :16:27 5
1"20110299489" | "20120113941" | ‘USOCR;
."20120300743" | "20120307811").PN. iFPRS; EPO;
JPQ;
'DERWENT;
‘IBM_TDB
5188 :3 ("8982805").PN. 'US-PGPUB; OR OFF  2016/12/14
_USPAT; 16:47
:USOCR; ?
FPRS; EPO;
-JPO;
|  DERWENT
5189 :34 ("20110039593" | "20110159903" |  :US-PGPUB; OR 'ON 12016/12/14
5 §"20110045837" | "20110243048" | {USPAT; :17:02 5
1"20090279495" | "20100232382" | -USOCR; ?
."20110026475" | "20110243106" | %FPRS; EPO;
1"20080310395" | "20100177747" | :JPO;
"20110235609" | "20110317777" |  DERWENT;
:"20100296467" | "20110134774" | %IBM_TDB
-"20070293224").PN. f
$190:182 - (calculat$3 OR estimat$3 OR ‘US-PGPUB; OR ‘ON 12016/12/16
_comput$4) WITH (TA OR (timing : USPAT; 5 5 111:58 5
- NEAR advanced)) SAME (random ‘USOCR;
- NEAR2 access NEAR2 preamble) AND : FPRS; EPO;
-synchroniz$4 NEAR2 (UL OR uplink) ~ :JPO;
- AND (carrier OR CC OR (commponent : DERWENT;
- AD] carrier) OR (carrier AD] -1IBM_TDB
frequency)) f
5191 :180 - (calculat$3 OR estimat$3 OR US-PGPUB; OR ‘ON 32016/12/16
: comput$4) WITH (TA OR (timing {USPAT; :11:58
- NEAR advanced)) SAME (random ‘USOCR; 5
- NEAR2 access NEAR2 preamble) AND : FPRS; EPO;
_synchroniz$4 NEAR2 (UL OR uplink)  :JPO;
- SAME (carrier OR CC OR (commponent : DERWENT;
- AD] carrier) OR (carrier ADJ ‘IBM_TDB
frequency)) f :
$192:0 (calculat$3 OR estimat$3 OR :US-PGPUB; OR ‘ON :2016/12/16
- comput$4) WITH (TA OR (timing . USPAT; 5 5 .11:58 :
- NEAR advanced)) SAME (random - USOCR;
- NEAR2 access NEAR2 preamble) AND :FPRS; EPO;
_synchroniz$4 NEAR2 (UL OR uplink)  :JPO;
- SAME (carrier OR CC OR (commponent : DERWENT;
- AD] carrier) OR (carrier AD] -1IBM_TDB
frequency)) and (@pd OR @ptad OR
IPR2023-01269
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_@prad OR @ad OR
@rlad)<"20100210"

S193:243 . (calculat$3 OR estimat$3 OR :US-PGPUB; ON 12016/12/19
: . comput$4) WITH (TA OR (timing - USPAT; 111:36 ?
- NEAR advanced) OR timing) SAME :USOCR; ?
(random NEAR2 access NEAR3 :FPRS; EPO;
- preamble) AND synchronizé4 NEAR4  : JPO;
(UL OR uplink) AND (CC OR DERWENT;
_(commponent AD] carrier) OR (carrier :IBM_TDB
v : - AD] frequency))
S194 178 . (calculat$3 OR estimat$3 OR ‘US-PGPUB; OR ON :2016/12/19
5 . comput$4) WITH (TA OR (timing - USPAT; ? ? 111:36 ?
NEAR advanced) OR timing NEAR2 :USOCR;
- group) SAME (random NEAR2 access :FPRS; EPO;
- NEAR3 preamble) AND synchroniz$4 :JPO;
- NEAR4 (UL OR uplink) AND (CC OR DERWENT;
_(commponent AD] carrier) OR (carrier :IBM_TDB
- AD] frequency)) f
S195:185 . (calculat$3 OR estimat$3 OR US-PGPUB; OR .ON :2016/12/19
. comput$4) WITH (TA OR (timing - USPAT; 111:37 5
NEAR advanced) OR timing NEAR2 :USOCR; ?
- group) SAME (random NEAR2 access :FPRS; EPO;
NEAR2 (preamble OR response)) AND : JPO;
-synchroniz$4 NEAR4 (UL OR uplink)  : DERWENT;
_AND (CC OR (commponent AD] :IBM_TDB
carrier) OR (carrier AD] frequency))
5196 : 204  (calculat$3 OR estimat$3 OR ‘US-PGPUB; OR .ON :2016/12/19
f . comput$4) WITH (TA OR (timing - USPAT; ? ? 111:37 ?
NEAR advanced) OR timing NEAR2 :USOCR;
- group) SAME (random NEAR2 access :FPRS; EPO;
NEAR2 (preamble OR response)) AND : JPO;
-synchroniz$4 NEAR4 (UL OR uplink)  : DERWENT;
? - IBM_TDB
S197:196 (calculat$3 OR estimat$3 OR ‘US-PGPUB;  OR 'ON 12016/12/19
- comput$4) WITH (TA OR (timing “USPAT; 111:38 ?
- NEAR advanced) OR timing NEAR2 - USOCR;
_group) SAME (random NEAR2 access : FPRS; EPO;
- NEAR2 (preamble OR response)) AND :JPO;
_synchroniz$4 NEAR2 (UL OR uplink) ~ :DERWENT;
5 :IBM_TDB
$198:1 (calculat$3 OR estimat$3 OR :US-PGPUB; OR ‘ON :2016/12/19
% _comput$4) WITH (TA OR (timing USPAT; 111:38 ?
- NEAR advanced) OR timing NEAR2 ‘USOCR; 5
_group) NEARS value SAME (random  :FPRS; EPO;
' NEAR2 access NEAR2 (preamble OR  :JPO;
_response)) AND synchroniz$4 NEAR2  DERWENT;
(UL OR uplink) IBM_TDB
5199 :17 - ("20080002660" | "20140293853" | ‘US-PGPUB; OR .ON 12016/12/19
: 1"20140073337" | "20160100374" | :USPAT; 5 5 11:39 :
:"20080279131" | "20130116002").PN. :USOCR; 5
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. FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

1S200:6 (calculat$3 OR estimat$3 OR :US-PGPUB; OR ‘ON :2016/12/19
. comput$4) WITH (TA OR (timing :USPAT; 12:11
. NEAR advanced) OR timing NEAR2 ‘USOCR; ? %
_group) SAME (random ADJ access AD] : FPRS; EPO;
_response) NEARS (UL OR uplink) :JPO;
:DERWENT;
 IBM_TDB

5201 10 :("20100238908" | "20110243111" | %US-PGPUB; ‘OR .ON 52016/12/19
"20120063425" | "20120099577").PN. : USPAT; :12:13 5
{USOCR;
FPRS; EPO;
IPO;
: DERWENT;
:IBM_TDB

1S202:120  random ADJ access NEAR2 (response :US-PGPUB; OR 'ON 12016/12/19
. OR reply) SAME timing NEAR2 USPAT; 13:18 5
advanc$3 AND @ad<"20100210" AND : USOCR;
(calculat$4 OR comput$3 OR FPRS; EPO;
- determin$3 OR estimat$3) -JPO;
: DERWENT;
IBM_TDB

:5203:42 _random ADJ access NEAR2 (response :US-PGPUB;  OR 'ON 12016/12/19
OR reply) SAME timing NEAR2  USPAT; 113:19 %
_advanc$3 AND @ad<"20100210" AND : USOCR; 5 5
(calculat$4 OR comput$3 OR :FPRS; EPO;
- determin$3 OR estimat$3) WITH :JPO;
timing NEAR2 advanc$3 - DERWENT;
5 :IBM_TDB

1S204:2,533  (H04J3/00).CPC. ‘US-PGPUB;  OR ON  2016/12/19
- USPAT; 115:12
- USOCR; : %
.FPRS; EPO;
:JPO;
. DERWENT;
{IBM_TDB

152052 ("20150271770").PN. 'US-PGPUB;  OR ON  2016/12/20
o _USPAT; 09:10
USOCR; |
 DERWENT

S206 56 . delegat$3 NEAR2 (carrier OR CC OR US-PGPUB; OR .ON 32016/12/24
? : - CCs) : USPAT; :11:59 :
USOCR; |
:FPRS; EPO;
-JPO;
: DERWENT;
IBM_TDB
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delegat$3 NEAR2 (carrier OR CC OR
CCs) AND synchronization

- US-PGPUB;
USPAT;
- USOCR;

. FPRS; EPO;
:JPO;
 DERWENT;

IBM_TDB

2016/12/24
112:00 5

%("20080273610" | "20090186613" |
1"20090279495").PN.

("20100118720").PN.

- set$4 WITH (CC OR (component adj
carrier)) WITH characteristic AND ((UL
- NEAR PCC) OR Pcell OR primary) and
- (@pd OR @ptad OR @prad OR @ad
' OR @rlad)<"20100212"

-set$4 WITH (CC OR (component adj
carrier)) AND ((UL NEAR PCC) OR Pcell :
. OR primary NEAR cell) and (@pd OR
. @ptad OR @prad OR @ad OR

- @rlad)<"20100212"

. (CC OR (component adj carrier)) AND
- ((UL NEAR PCC) OR Pcell OR primary
NEAR cell) and (@pd OR @ptad OR

. @prad OR @ad OR

- @rlad)<"20100212"

(TA OR timing AD] advanced) SAME

. (CC OR (component adj carrier)) AND
- ((UL NEAR PCC) OR Pcell OR primary
'NEAR cell) and (@pd OR @ptad OR

. @prad OR @ad OR

. @rlad)<"20100212"

US-PGPUB;
 USPAT;
USOCR;

- FPRS; EPO;
:JPO;

: DERWENT;
:IBM_TDB

US-PGPUB;
‘USPAT;

:USOCR;
‘FPRS; EPO;
:JPO;
:DERWENT

- US-PGPUB;

USPAT;

- USOCR;

. FPRS; EPO;
:JPO;
:DERWENT;

IBM_TDB

. US-PGPUB;

USPAT;

‘USOCR;

- FPRS; EPO;
IPO;

: DERWENT;

. IBM_TDB

‘US-PGPUB;
- USPAT;

| USOCR;
‘FPRS; EPO;
-JPO;

: DERWENT;

-1IBM_TDB

:US-PGPUB;
{USPAT;

- USOCR;
:FPRS; EPO;
:JPO:;
DERWENT;
- IBM_TDB

12016/12/24
12:09 %

12016/12/24
112:20 5

2016/12/24
14:16 |

2016/12/25
00:02 |

12016/12/25
00:03

12016/12/25
;00:04 i

(calculat$3 OR comput$4 OR
estimat$4) SAME (TA OR timing ADJ

2016/12/25
100:05 |
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“advanced) SAME (CC OR (component
- adj carrier)) AND ((UL NEAR PCC) OR
. Pcell OR primary NEAR cell) and (@pd
'OR @ptad OR @prad OR @ad OR
@rlad)<"20100212"

- USOCR;

. FPRS; EPO;
“JPO;

- DERWENT;
'IBM_TDB

("20100222059").PN.

:US-PGPUB;
_USPAT;

- USOCR;

. FPRS; EPO;
:JPO:;
DERWENT

12016/12/26
102:02 |

ON  2016/12/26
? 102:06 f

- set$4 WITH (CC OR (component adj
carrier)) AND ((UL NEAR PCC) OR Pcell
. OR primary NEAR cell) AND tim$3

- ADJ2 group and (@pd OR @ptad OR
@prad OR @ad OR

- @rlad)<"20100212"

- US-PGPUB;

USPAT;

. USOCR;
-FPRS; EPO;
:JPO;

. DERWENT;
-IBM_TDB

ON  2016/12/26
| 13:11 |

("20100142485").PN.

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT

2016/12/26
115:28 5

- W02009079913

:US-PGPUB;
_USPAT;

- USOCR;
'FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

ON  2016/12/26
23116

"2009079913"

. US-PGPUB;
{USPAT;
‘USOCR;
'FPRS; EPO;
:JPO;
:DERWENT;
‘IBM_TDB

ON  2016/12/26
| 23:16 |

| US-PGPUB;
USPAT

ON  2017/04/20
| 09:54 f

- US-PGPUB;
USPAT

ON  2017/04/20
| 109:54 |

("20090116434" | "20090274120" |
"20100177747" | "20090270094" |
"20100041399" | "20100118720" |
"20080002660" | "20080188219" |
"20100142485" | "20090316642" |

:US-PGPUB;
_USPAT;
 USOCR;
FPRS; EPO;
-JPO;

ON  2017/08/18
16:08
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- DERWENT;
IBM_TDB

1"20090318175" | "20100238857" |
- "8606336" | "20100111005" |
1"20100323744" | "20100238872" |
1"20120008600" | "20090279495" |
-"20100086065" | "20110170495" |
-"20080268850").PN.

12018/11/09
18:26 ?

. (TA OR timing ADJ advanced) SAME

- (CC OR (component adj carrier)) AND
(UL NEAR PCC) OR Pcell OR primary
. NEAR cell) and (@pd OR @ptad OR

. @prad OR @ad OR
@rlad)<"20100212"

(HO4J3/00).CPC.

(transmit$3 OR send$3) WITH (SYNC
. OR synchroniz$5) NEAR7 (information
. OR message OR data) WITH (UL OR
_uplink) NEAR4 timing

(TA OR (timing NEAR2 advanced))
. AND (random NEAR2 access NEAR3
_preamble)

/S234 AND S237

‘US-PGPUB;
- USPAT;
:USOCR;
‘FPRS; EPO;
-JPO;

: DERWENT;
-1IBM_TDB

12018/11/09
122:30

:US-PGPUB;
_USPAT;
:USOCR;
:FPRS; EPO;
:JPO:;
DERWENT;
- IBM_TDB

12018/11/09
123:14 é

US-PGPUB;
USPAT;
 USOCR;
FPRS; JPO;
 DERWENT

12018/11/09
23:47 |

:US-PGPUB;
_USPAT;
:USOCR;
:FPRS; EPQ;
:JPO:;
DERWENT;
:IBM_TDB

12018/11/09
23:48 |

US-PGPUB;
{USPAT;
‘USOCR;
-FPRS; EPO;
:JPO;
:DERWENT;
‘IBM_TDB

12018/11/09
23:50 |

. US-PGPUB;
USPAT;
:USOCR;

- FPRS; EPO;
:JPO;

: DERWENT;
:IBM_TDB

2018/11/09
23152 |

US-PGPUB;
_USPAT;

USOCR;
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‘FPRS; JPO;
 DERWENT

2019/06/05
07:05

US-PGPUB;
USPAT;
'USOCR;
'FPRS; JPO;
 DERWENT

("20090116434" | "20090274120" |
"8606336" | "20110170495" |
1"20090318175" | "20100086065" |
1"20100238857" | "20100323744" |
"20100041399" | "20090270094" |
"20090316642" | "20100111005" |
1"20100118720").PN.

(receiv$3 get$4) SAME (CC OR
. (component adj carrier)) SAME (RRC
OR (radio ADJ] resource ADJ control))

US-PGPUB;
USPAT;
FPRS; EPO;
 DERWENT

:US-PGPUB;
_USPAT;
 USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

(receiv$3 get$4) SAME (CC OR

. (component adj carrier)) NEAR2

. primary SAME (RRC OR (radio ADJ]
resource ADJ] control))

- US-PGPUB;
- USPAT;
 USOCR;
.FPRS; EPQ;
:JPO;

' DERWENT:
‘IBM_TDB

. (receiv$3 get$4) SAME (CC OR
(component adj carrier)) NEAR2

. primary SAME (RRC OR (radio ADJ]

. resource ADJ] control)) SAME timing

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT;
. IBM_TDB

. random ADJ access NEAR2 (response
. OR reply) SAME timing NEAR2 groups
AND @ad<"20100210" AND

. (calculat$4 OR comput$3 OR

. determin$3 OR estimat$3)

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
-JPO;

- DERWENT;
'IBM_TDB

(RAP OR (random ADJ access ADJ]
. preamble)) NEARS5 (response OR

- reply) SAME ((CC carrier) NEAR2
(second secondary other another))
. AND @ad<"20100210"

:US-PGPUB;
_USPAT;
 USOCR;
FPRS; EPO;
:JPO:;
‘DERWENT;

12019/06/05
08:36 |

2019/06/05
08:38 |

12019/06/05
108:45 f

2019/06/05
08:46 |

12019/06/26
108:22 ?

12019/06/26
08:30 |

-1IBM_TDB

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 220 of 345



(RAP OR (random ADJ access ADJ]

. preamble)) SAME ((CC carrier) NEAR2
. (second secondary other another))

. AND @ad<"20100210"

. US-PGPUB;
{USPAT;
 USOCR;
FPRS; EPO;
:JPO;
‘DERWENT;
 IBM_TDB

2019/06/26
108:32 i

%tlming NEAR2 groups AND
 @ad<"20100210"

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
:JPO;

. DERWENT;
-IBM_TDB

2019/06/26
0839

timing NEAR2 advanced SAME tim$3
NEAR2 groups AND @ad<"20100210"

- US-PGPUB;
USPAT;
USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

12019/06/26
08:40 %

(transmit$3 OR send$3) WITH (SYNC
. OR synchroniz$5) NEAR7Z (information
- OR message OR data) WITH (UL OR
uplink) NEAR4 timing

:US-PGPUB;
USPAT;
 USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

2019/06/27
123:44 ?

(forward$3 OR transmit$3 OR send$3)
- WITH (SYNC OR synchroniz$5) NEARS
. (information OR message OR data)
 SAME (UL OR uplink) NEAR3 (tim$3
_timing) WITH delegat$3 NEAR3 (CC

. OR (component adj carrier))

: US-PGPUB;
{USPAT;

- USOCR;

. FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

12019/07/09
112:20 f

. (forward$3 OR transmit$3 OR send$3)
WITH (SYNC OR synchroniz$5) NEARS
(information OR message OR data)
_AND (UL OR uplink) NEAR3 (tim$3
-timing) WITH delegat$3 NEAR3 (CC

' OR (component adj carrier))

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT;
. IBM_TDB

2019/07/09
1235

 (forward$3 OR transmit$3 OR send$3)
. WITH (SYNC OR synchroniz$5) NEARS
(information OR message OR data)

- AND (UL OR uplink) NEAR3 (tim$3

. timing) WITH (CC OR (component adj
carrier))

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
-JPO;

- DERWENT;

12019/07/09
14:55 :

IBM_TDB
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(forward$3 OR transmit$3 OR send$3) :
WITH (SYNC OR synchroniz$5) NEARS
. (information OR message OR data)

- AND (UL OR uplink) NEAR3 (tim$3
timing) WITH (CC OR (component adj
. carrier)) NEAR2 (primary CC1 CC2

. secondary other another)

2019/07/09
115:29 |

(forward$3 OR transmit$3 OR send$3) :
- WITH (information OR message OR
_data) AND (UL OR uplink) NEAR3
(tim$3 timing) SAME (CC OR
_(component adj carrier)) NEAR2

. (primary CC1 CC2 secondary other

- another)

US-PGPUB;
USPAT;

- USOCR;
 FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

US-PGPUB;

- USPAT;
-USOCR;
.FPRS; EPO;
“JPO;

. DERWENT;
-1IBM_TDB

2019/07/09
17:34 |

US-PGPUB;
 USPAT;
USOCR;
FPRS; JPO;
 DERWENT

2019/07/09
117:39 |

. US-PGPUB;
USPAT;
FPRS; EPO;
 DERWENT

'RACH SAME carrier ADJ2 aggregation
- AND timing

. US-PGPUB;
- USPAT;
'FPRS; EPO;
 DERWENT

'RACH NEAR3 respons3 SAME carrier
- ADJ2 aggregation AND timing

- US-PGPUB;
- USPAT;

. FPRS; EPO;
. DERWENT

' RACH SAME carrier ADJ2 aggregation
_AND timing NEAR2 groups

US-PGPUB;
 USPAT;

.FPRS; EPO;
 DERWENT

' RACH SAME (CC1 CCs CC2 carriers)
- ADJ2 aggregation AND timing NEAR2
_groups

US-PGPUB;
USPAT;

'FPRS; EPO;
 DERWENT

(RA (random ADJ access) RACH) SAME
(CC1 CCs CC2 carriers) ADJ2

US-PGPUB;

{USPAT;

12019/07/09
115:26 5

12019/07/09
116:58 |

2019/07/09
17:40 |

2019/07/09
17:40 |

12019/07/09
17:41 %

2019/07/09
17:41 |

12019/07/09
17:42 |

_aggregation AND timing NEAR2 groups  FPRS; EPO;
z : DERWENT

(RA (random ADJ access) RACH) SAME US-PGPUB; OR 'ON 2019/07/09
. (CC1 CCs CC2 carriers) ADJ2 ' ' 5 117:43 :
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_aggregation SAME timing NEAR2
. groups

'FPRS; EPO;
 DERWENT

. (RA (random ADJ access) RACH) SAME :
. (CC1 CCs CC2 carriers) ADJ2
_aggregation SAME timing NEAR2

. groups AND timing NEAR2 advance

US-PGPUB;
_USPAT;
FPRS; EPO;
' DERWENT

ON  2019/07/09
17:43 |

(RA (random ADJ access) RACH) SAME
. (CC1 CCs CC2 carriers) ADJ2

- aggregation SAME timing NEAR2
_groups SAME (TA timing NEAR2
- advance)

US-PGPUB;
USPAT;
'FPRS; EPO;
 DERWENT

ON  2019/07/09
17:44

. (RA (random ADJ access) RACH) SAME :
- (CC1 CCs CC2 (carriers ADJ2

- aggregation)) SAME timing NEAR2
_groups SAME (TA timing NEAR2

. advance)

US-PGPUB;
'USPAT;
FPRS; EPO;
 DERWENT

ON  2019/07/09
17:44 f

. (RA (random ADJ access) RACH) SAME :
- (CC1 CCs CC2 AND (carriers AD12
_aggregation)) SAME timing NEAR2
. groups SAME (TA timing NEAR2

- advance)

US-PGPUB;
USPAT;

. FPRS; EPO;
DERWENT

ON  2019/07/09
17:45 5

- (RA (random ADJ access) RACH) SAME :
(CC1 CCs CC2 AND (carriers ADJ2
- aggregation)) SAME timing NEAR2
. groups SAME (TA timing NEAR2
-advance) AND second ADJ timing

US-PGPUB;
USPAT;

. FPRS; EPO;
. DERWENT

ON  2019/07/09
| 17:46

1("20110243111" | "20110243102" |
-"20120099577" | "20120250520" |
1"20120300715" | "20120294272" |
1"20110243102").PN.

. US-PGPUB;
- USPAT;
'FPRS; EPO;
 DERWENT

ON  2019/07/09
| 117:50 |

- US-PGPUB;
- USPAT;
- USOCR;
.FPRS; JPO;
- DERWENT

OFF  2019/07/09
i 18:12 5

ON  2019/07/09
| 18:12 |

delegat$3 SAME (component NEAR
_carrier AND (primary NEAR CC)).clm.

:US-PGPUB;
USPAT;
 USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

ON  2019/07/23
13:56 |

%("20080273610" | "20090186613" |
1"20090279495").PN.

US-PGPUB;
USPAT;
_USOCR;
'FPRS; EPO;

ON  2019/07/23
% 114:33
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(TA OR tim$4 NEAR2 advanced) SAME
tim$3 NEAR2 groups AND
 @ad<"20100210"

(TA OR tim$4 NEAR2 advanced) SAME
-tim$3 NEAR2 groups AND (UL uplink)
'NEAR2 (CC CC1 CC2 CCs) AND
@ad<"20100210"

(TA OR tim$4 NEAR2 advanced) SAME
- tim$3 NEAR2 groups AND (UL uplink)
'AND @ad<"20100210"

- (TA OR tim$4 NEAR2 advanced) SAME
tim$3 NEAR2 groups AND (UL uplink)

- AND (RACH OR (random ADJ access))
. AND @ad<"20100210" '

12019/07/24
108:45 ?

12019/07/24
23:49 %

12019/07/24
23:52

12019/07/24
23:59 |

-JPO;
 DERWENT;
'IBM_TDB

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

-JPO;
: DERWENT;
:IBM_TDB

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
:JPO;

- DERWENT;
.IBM_TDB

US-PGPUB;
_USPAT;
- USOCR;
FPRS; EPO;

-JPO;
: DERWENT;
:IBM_TDB

US-PGPUB;
USPAT;

USOCR;

'FPRS; EPO;
:JPO;

 DERWENT;
{IBM_TDB

- US-PGPUB;

- USPAT;
' USOCR;
'FPRS; JPO;
. DERWENT

. US-PGPUB;

 USPAT;
USOCR;
FPRS; JPO;
. DERWENT

- US-PGPUB;

_USPAT;
USOCR;
'FPRS; JPO;
 DERWENT

- US-PGPUB;

USPAT;

2019/07/23
23:46 |

2019/07/23
23:48 |

2019/07/23
2348

2019/07/23
23:49 |
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‘FPRS; JPO;
 DERWENT

| V §timing AND (component NEAR carrier V |
AND (primary NEAR CC)).cIm.

:US-PGPUB;
USPAT;
_USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

§timing AND (component NEAR carrier
AND (primary NEAR2 CC)).clm.

- US-PGPUB;
- USPAT;

- USOCR;
‘FPRS; EPO;
:JPO;

: DERWENT;
-1IBM_TDB

%timing AND (component NEAR carrier
- AND (primary NEAR2 CC))

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
:JPO;

. DERWENT;
. IBM_TDB

_updat$3 NEAR2 timing AND
(component NEAR carrier AND
(primary NEAR2 CC))

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPOQ;
-JPO;

. DERWENT;
'IBM_TDB

_updat$3 NEAR2 timing NEAR2 group
. AND (component NEAR carrier AND
(primary NEAR2 CC))

:US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

_updat$3 NEAR2 timing NEAR2 group
- aggregat$3 NEAR2 carrier AND
(primary NEAR2 CC OR PCELL)

- US-PGPUB;
“ USPAT:
 USOCR;
.FPRS; EPO;
:JPO;

' DERWENT:;
‘IBM_TDB

2019/07/26
15:04 |

US-PGPUB;
USPAT;
USOCR:
_FPRS; EPO;

2019/07/26
14:40 |

2019/07/26
14:40

2019/07/26
14:49 |

12019/07/26
14:49 %

2019/07/26
1449 |

12019/07/26
14:51 f

-JPO;
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- DERWENT;
. IBM_TDB

_updat$3 NEAR2 timing NEAR2 group
' AND (primary NEAR2 CC OR PCELL)

:US-PGPUB;
USPAT;
_USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

2019/07/26
15:05 ?

US-PGPUB;
USPAT;
- USOCR;
 DERWENT

2020/08/26
21:41 |

(HO4W56/0005 or HO4W76/27 or

- HO4W74/004 or HO4W56/0045 or
- H04W88/08 or H04W92/10 or
- H04W56/0015 or HO4W74/08).cpc.

- US-PGPUB;
- USPAT;

. USOCR;
-FPRS; EPO;
:JPO;

. DERWENT;
-IBM_TDB

12020/08/26
22:12 ;

(HO4L5/001 or HO4L5/0007).cpc.

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT;
-IBM_TDB

2020/08/26
212

(HO4B1/7087).cpc.

. US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
“JPO;

- DERWENT;
'IBM_TDB

12020/08/26
22:12 |

US-PGPUB;
_USPAT;
'USOCR

2020/08/26
213

((("JUNG") near3
("Myungcheul™))).INV.

US-PGPUB;
USPAT;

2020/08/26
22:13 |

timing AND ((CC2 CC2 CCs

_(component NEAR carrier)) AND
- (primary NEAR2 CC))

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
-JPO;

. DERWENT;
.IBM_TDB

2020/08/27
12:05 '
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US-PGPUB;  OR ON  2020/08/27

15300 3,491 (TA timing) AND ((CC2 CC2 CCs
. (component NEAR carrier)) AND
(primary NEAR2 CC))

- USPAT;

. USOCR;
-FPRS; EPO
:JPO;

112:05

I

: DERWENT;

IBM_TDB

'S301 157 (TAtiming) SAME ((CC2 CC2 CCs
- (component NEAR carrier)) SAME
(primary NEAR2 CC))

US-PGPUB;  OR ON  2020/08/27

- USPAT;
-USOCR;
_FPRS; EPO
:JPO;

112:05

I

 DERWENT;

. IBM_TDB

'US-PGPUB;  OR ON  2020/08/27

15302:55 1("20080232316" | "20110013581" |
i : -"20050053029" | "8125948" |

1"20110075629" | "20110098074" |
-"20100240372" | "20110003555" |
1"20110261714" | "7782899" |

-"20050053029" | "20080212556" |
1"20110122794" | "20120147830" |
1"20110268032" | "20060034204" |
."20080232316" | "20100130218" |
1"20110142009" | "20110235609" |
-"20100302964" | "20100227569" |

- USPAT;

- USOCR;
.FPRS; EPO
:JPO;

?12:26

I

' DERWENT;

IBM_TDB

-"20100285809" | "20120218987").PN.

USPGPUB; OR  OFF  2020/08/27

|USPAT;
'USOCR;

212:35

FPRS; JPO;

' DERWENT

OR ON  2020/08/27
| | 1241

US-PGPUB;  OR ON  2020/08/27

S305 10 ("20100238908" | "20110243111" |
o "20120063425" | "20120099577").PN.

{USPAT;

- USOCR;
 FPRS; EPO
:JPO:;

114:02

I

: DERWENT;

IBM_TDB

. Operator

Default Plurals Time Stamp

OR OFF  2015/01/13

311:08

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 227 of 345



(component NEAR carrier AND
(primary NEAR CC)).clm.

‘ON 12015/01/13
;11:31

ON  2015/01/13
| 11:31

ON 12015/01/13
111:31

_synchronization NEAR request NEAR
- message.clm.

ON  2015/01/13
111:32

ON  2015/01/13
11:34

‘ON 12015/01/13
;11:36

ON  2015/01/13
| 11:36

‘ON 12015/01/13
311:37

ON  2015/01/13
11:40

ON  2015/01/13
| 11:40

‘ON 12015/01/13
111:40

ON  2015/01/13
| 11:42

_(component NEAR carrier AND
. (primary NEAR CC) AND (second
'NEAR CC)).clm.

ON  2015/01/13
| 11:44

ON  2015/01/13
13:32

(primary ADJ CC) AND (radio NEAR
_resource NEAR control).cim.

ON  2015/01/13
| 13:32
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‘ON 12015/01/13
113:33

ON  2015/01/13
| 13:33

(primary ADJ CC) AND (radio NEAR
. resource NEAR control) AND
timing.clm.

‘ON 12015/01/13
313:34

(HO4W56/0045 OR HO4W92/10 OR
 H04W88/08).CPC.

ON  2015/01/13
115:00

ON  2015/01/13
15:00

‘ON 12015/01/13
115:00

OFF  2015/01/13
é 15:01

(primary ADJ CC) AND (radio NEAR
_resource NEAR control).cim.

‘ON 12015/01/13
315:01

ON  2015/01/13
115:01

ON  2015/01/13
| 15:01

‘ON 12015/01/13
;15:02

ON  2015/01/13
| 15:04

‘ON 12015/01/13
315:04

ON  2015/01/13
115:04

ON  2015/01/13
| 15:31
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(primary ADJ CC) AND (radio NEAR
resource NEAR control).cim.

‘ON 12015/01/13
115:32

ON  2015/01/13
| 15:32

ON 12017/04/20
110:49

uplink AND timing NEAR advance
- NEAR value.clm.

ON  2017/04/20
110:50

_uplink AND timing NEAR advance
- NEAR value AND RAR.clm.

ON  2017/04/20
110:50

uplink NEAR timing AND TA NEAR
;value AND RAR.cIm.

‘ON 12017/04/20
111:02

(component NEAR carrier AND
(primary NEAR CC)).clm.

ON  2017/04/20
| 11:20

(primary ADJ CC) AND (radio NEAR
_resource NEAR control).cim.

ON 12017/04/20
111:20

ON  2017/04/20
11:20

ON  2017/04/20
s 1121

‘ON 12017/04/20
11:21

8/28/2020 5:19:17 PM
C:\Users\ltruong1\Documents\EAST\Workspaces\16-733106_CON15-820980.wsp
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 16733106
Filing Date 02-Jan-2020
First Named Inventor Kibum KWON
Attorney Docket Number PPA0O10US

Title of Invention

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A
WIRELESS COMMUNICATION SYSTEM

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

PANTECH CORPORATION 100%
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9054835
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- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity

(® Regular Undiscounted

| hereby 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; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 73663

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ignature /Yeasun Yoon, Reg.# 73663/

Name
Yeasun Yoon

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Examiner: TRUONG, LAN-HUONG
Kibum KWON ef al. Group Art Unit: 2464

Application No.: 16/733,106 Confirmation No.: 6857

Filing Date: January 02, 2020 Attorney Docket No.: PPA0010US

Title: APPARATUS AND METHOD FOR ESTABLISHING UPLINK
SYNCHRONIZATION IN A WIRELESS COMMUNICATION SYSTEM

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY AND AMENDMENT UNDER 37 C.F.R. § 1.111

Sir or Madam:

In response to the Non-Final Office Action dated September 2, 2020 (“Office Action”),
Applicant respectfully requests reconsideration of the application in view of the following
Amendments and Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 11.

No extensions of time are required at this time. If extensions of time are necessary to

prevent abandonment of this application, then they are petitioned for under 37. C.F.R. §1.136(a).

Applicant submits a fee in the amount of $480 for the addition of one independent claims. Any
fees required for extensions of time or for the net addition of claims may be charged to our

Deposit Account No. 603320.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
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National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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Application No.: 16/733,106
Reply dated December 2, 2020
Response to Non-Final Office Action of September 2, 2020

REMARKS

Claims 1 and 2 have been amended and claims 3-20 have been added. Accordingly,
claims 1-20 are currently pending in the Application, of which claims 1, 2, 11, and 16 are
independent.

Applicants respectfully submit that the above amendments do not add new matter to the
Application and are fully supported by the specification.

In view of the above amendments and the following Remarks, Applicants respectfully
request reconsideration and timely withdrawal of the pending objections and rejections for the

reasons discussed below.

Rejection of Claims under Double Patenting

Claims 1 and 2 stand rejected under the judicially created doctrine of obviousness-type
double patenting as being unpatentable over claims 1-20 of U. S. Patent No. 9,054,835.

Applicant notes that “[t]he filing of a terminal disclaimer to obviate a rejection based on
nonstatutory double patenting is not an admission of the propriety of the rejection [because] the
filing of a terminal disclaimer simply serves the statutory function of removing the rejection of
double patenting, and raises neither a presumption nor estoppel on the merits of the rejection”
(MPEP § 804.02.11, citations omitted). Hence, the terminal disclaimer included with this reply
simply serves the statutory function of removing the double patenting rejection without raising a

presumption or estoppel on the merits of the rejection.

Rejections Under 35 U.S.C. § 103

To establish an obviousness rejection under 35 U.S.C. § 103(a), four factual inquires
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Application No.: 16/733,106
Reply dated December 2, 2020
Response to Non-Final Office Action of September 2, 2020

must be examined. The four factual inquires include (a) determining the scope and contents of
the prior art; (b) ascertaining the differences between the prior art and the claims in issue; (c)
resolving the level of ordinary skill in the pertinent art; and (d) evaluating evidence of secondary

consideration. Graham v. John Deere, 383 U.S. 1, 17-18 (1966).

In view of these four factors, the analysis supporting a rejection under 35 U.S.C. § 103(a)

should be made explicit, and should “identify a reason that would have prompted a person of
ordinary skill in the relevant field to combine the [prior art] elements” in the manner claimed.
KSR Int’l. Co. v. Teleflex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385, 1396(2007). The Federal
Circuit requires that “rejections on obviousness cannot be sustained with mere conclusory
statements; instead, there must be some articulated reasoning with some rational underpinning to
support the legal conclusion of obviousness.” In re Kahn, 441 F.3d 977,988,78 USPQ2d 1329,
1336(Fed. Cir. 2006).

Finally, even if the prior art may be combined, there must be a reasonable expectation of
success, and the reference or references, when combined, must disclose, or suggest every
claimed feature. See In re Vaeck, 947 F.2d 488,20 USPQ2d 1438(Fed. Cir. 1991).

Claims 1 and 2 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over
Yoo (Pub. No. U.S. 2009/0279495 A1l; hereinafter “Yo00) in view of Marinier et al. (U.S.
2012/0008600) further in view of ZTE, “Impact analysis of multiple TA”, (3GPP TSG RAN
WG2#68bis, R2-100308, Valencia, Spain, January 2010; hereinafter “Valencia.”)

Without conceding to the correctness of the Examiner’s assertions, independent claim
land 2 have been amended.

Claim 1 recites, inter alia:
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Reply dated December 2, 2020
Response to Non-Final Office Action of September 2, 2020

transmitting, at the UE, the random access preamble according to a non-contention

selection, through one or more UL CCs, each of the one or more UL CCs transmitting the

random access preamble being set as a delegate CC for a respective second UL timing group;

receiving, at the UE, a random access response through the primary CC, the random
access response includes a Timing Advanced (TA) value for the secondary CC for the
respective second UL timing group, wherein each TA value is transmitted from the eNB for
the respective second UL timing group based on the transmitted random access preamble
associated with the delegate CC of the respective second UL timing group; and

applying each TA value to the secondary CC for the respective second UL timing
group.(emphasis added)

In rejecting claim 1, the Office Action acknowledges that Yoo does not disclose “wherein
the primary CC belongs to a first timing group, the RRC message comprises information related
to a second timing group, the second timing group includes a secondary CC,” as recited in claim
1, and allegs that Marinier and Valencia teach such features (See Office Action, page 6).
Applicants respectfully disagree.

Marinier discloses that the timing advance(TA) value used by the WTRU for uplink (UL)
time alignment is provided by the network in either the RACH response to the WITRU’s RACH
request message and performs a method of maintaining time alignment with multiple UL carriers
wherein a group of carriers operating with the same TA is referred to as a UL control carrier
(CC) set.

As such, Marinier teaches that the WTRU may be configured to receive a Time Advance
(TA) value and apply TA value to each of the one or more uplink carriers that comprise the

selected UL CC. However, Marinier fails to disclose or teach at least “the RRC message
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Response to Non-Final Office Action of September 2, 2020

comprises information related to a second UL timing group”, “the second UL timing group

includes a secondary CC”, and “each TA value is transmitted from the eNB for the respective

second UL timing group based on the transmitted random access preamble associated with the

delegate CC of the respective second UL timing group,” as recited in claim 1.

Further, Valencia discloses PRACH resources may be available on multiple UL CCs for
carrier aggregation and UE try to receive random access response after it transmitted preamble
and UL synchronization for the first configured/activated CC in a CC group (see Valencia,
section 3.1, 3.2 and conclusion).

As such, Valencia teaches that UE receive random access response after it transmitted
preamble and UL synchronization for the first configured/activated CC in a CC group.

However, Valencia still fails to disclose or teach at least “the RRC message comprises

information related to a second UL timing group”, “the second UL timing group includes a

secondary CC”, and “the random access response includes a Timing Advanced (TA) value for

the secondary CC for the respective second UL timing group, wherein each TA value is

transmitted from the eNB for the respective second UL timing group based on the transmitted

random access preamble associated with the delegate CC of the respective second UL timing

group” as recited claim 1.

Therefore, Marinier — Valencia combination fails to disclose the RRC message comprises
information related to a second UL timing group”, “the second UL timing group includes a
secondary CC”, and “each TA value is transmitted from the eNB for the respective second UL
timing group based on the transmitted random access preamble associated with the delegate CC
of the respective second UL timing group ” as recited claim 1.

Accordingly, for at least the reasons noted above, the office action fails to establish a
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Application No.: 16/733,106
Reply dated December 2, 2020
Response to Non-Final Office Action of September 2, 2020

prima facie case of obviousness of claim 1 at least because even if combined, Yoo in view of
Marinier and Valencia fail to disclose or suggest every claimed feature.

Independent claim 2 includes similar features as recited above with respect to claim 1 and
should be deemed allowable for similar reason.

Accordingly Applicants respectfully request withdrawal of the 35 U.S.C. § 103(a)

rejection of claims 1 and 2. Since none of the alleged prior art of record, whether taken alone or
in any combination, discloses or suggests all the features of the claimed subject matter,

Applicants respectfully submit that independent claims 1 and 2 are allowable.

Added New Claims

Added claims 3-20 are directed to additional features [aspects] of the invention, which
are not disclosed or suggested in the art of record. As each of these claims reflects the features
discussed above, these claims are allowable for reasons similar to claims 1 and 2.

Specifically, independent claims 11and 16 include similar features as recited above with
respect to claims 1 and 2 should be deemed allowable for similar reason.

Claims 3-6 depend from claim 1, claims 7-10 depend from claim 2, claims 12-15 depend
from claim 11, and claims 17-20 depend from claim 16, respectively, and are allowable at least
for the following reason. since none of the alleged prior art of record, whether taken alone or in
any combination, discloses or suggests all the features of the claimed subject matter, Applicants
respectfully submit that independent claims 1, 2, 11 and 16 and all the claims that depend

therefrom, are allowable.
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Response to Non-Final Office Action of September 2, 2020

CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
stated objections and grounds for rejection have been overcome or rendered moot. Accordingly,
all pending claims are allowable, and the application is in condition for allowance.

The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
/Yeasun Yoon, Reg.# 73663/

Yeasun Yoon
Reg. No. 73,663

Date: December 2, 2020

CUSTOMER NO. 167455
Capitol IP Law Group, PLLC
1918 18th St NW Unit 4
Washington DC 20009

Tel: 571-206-4847

Fax: 703-643-9789

YY/esp
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Application No.: 16/733,106
Reply dated December 2, 2020
Response to Non-Final Office Action of September 2, 2020

AMENDMENTS TO THE CLAIMS / CLAIM LIST

Please AMEND claims 1 and 2 shown below.

Pleas ADD new claims 3-20 as shown below.

This claim list replaces all prior claim lists in the application.

1. (Currently Amended) A communication method for a user equipment(UE)

comprising;:

receiving, at a the user-equipment (UE), a Radio Resource Control (RRC) message
through a primary Component Carrier (CC), wherein the primary CC belongs to a first uplink
(UL) timing group, the RRC message comprises information related to a second UL timing

group, which has been set by an evolved Node B (eNB), the second UL timing group includes a

secondary CC;

receiving, at the UE, information indicating a random access preamble;

transmitting, at the UE, the random access preamble according to a non-contention

selection, through the-seeendary-€€ one or more CCs, each of the one or more CCs transmitting

the random access preamble being set as a delegate CC for a respective second UL timing group;

and
receiving, at the UE, a random access response through the primary CC, the random

access response includes a Timing Advanced (TA) value for the secondary CC for the respective

second UL timing group,
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wherein each TA value is transmitted from the eNB for the respective second UL timing

group based on the transmitted random access preamble associated with the delegate CC of the

respective second UL timing group; and

applying each TA value to the secondary CC for the respective second UL timing group.

2. (Currently Amended) A communication apparatus for a user equipment (UE)

comprising:

a memory; and

a processor operably coupled to the memory;

wherein the processor, when executing program instructions stored in the memory,

is configured to:

cause the apparatus to receive a Radio Resource Control (RRC) message through

a primary Component Carrier (CC), wherein the primary CC belongs to a first uplink (UL
timing group, the RRC message comprises information related to a second UL timing group,

which has been set by an evolved Node B(eNB), the second UL timing group includes a

secondary CC; and
cause the apparatus to receive information indicating a random access preamble;

cause the apparatus to transmit the random access preamble according to a non-

contention selection, through the-seeondary-€€ one or more UL CCs, each of the one or

more UL CCs transmitting the random access preamble being set as a delegate CC for a

respective second UL timing group; and

cause the apparatus to receive a random access response through the primary CC,
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the random access response includes a Timing Advanced(TA) value for the secondary CC for the

respective second UL timing group,

wherein each TA value is transmitted from the eNB for the respective second UL timing

group based on the transmitted random access preamble associated with the delegate CC of the

respective second UL timing group; and

cause the apparatus to apply each TA value to the secondary CC for the respective

second UL timing group.

3. (New) The method of claim 1, wherein the one or more delegate CCs correspond to at
least one of i) a CC having a lowest center frequency value, ii) a CC having a center frequency
value that is closest to a mean value, iii) a CC having a highest center frequency value, iv) a CC
having a broadest frequency band, and v) a CC that is set to be used for monitoring downlink
(DL) quality, from among a plurality of CCs forming the second UL timing group; and the CC is

included in one or more serving cells.

4. (New) The method of claim 1, wherein the second UL timing group is configured of i)
at least one CC having a difference in a center frequency value within a threshold range, ii) at
least one CC to which a same beamforming scheme is applied, iii) at least one CC used in
devices in a same radio network, or iv) at least one CC that does not belong to another second
UL timing group, from among a plurality of CCs; and the second UL timing group is generated

by the UE or the eNB.

5. (New) The method of claim 1, further comprising:

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 252 of 345



Application No.: 16/733,106
Reply dated December 2, 2020
Response to Non-Final Office Action of September 2, 2020

receiving the TA value that is calculated to adjust a UL transmission time for the second
UL timing group in response to the transmitted the random access preamble, together with UL

grant information through the random access response from the eNB.

6. (New) The method of claim 1, wherein the random access response is configured to
include the TA value distinguished based on the second UL timing group, to include a unit error
distinguished based on the second UL timing group, or to include an error distinguished based on
the second UL timing group and having a size of an integer-multiple of a predetermined unit
value, or is configured as an indicator associated with a rule determined based on the second UL
timing group, and the random access response is distinguished based on a group index of the

second UL timing group.

7. (New) The UE of claim 2, wherein the one or more delegate CCs correspond to at least
one of i) a CC having a lowest center frequency value, ii) a CC having a center frequency value
that is closest to a mean value, iii) a CC having a highest center frequency value, iv) a CC having
a broadest frequency band, and v) a CC that is set to be used for monitoring downlink (DL)
quality, from among a plurality of CCs forming the second UL timing group; and the CC is

included in one or more serving cells.

8. (New) The UE of claim 2, wherein the second UL timing group is configured of i) at
least one CC having a difference in a center frequency value within a threshold range, ii) at least
one CC to which a same beamforming scheme is applied, iii) at least one CC used in devices in a

same radio network, or iv) at least one CC that does not belong to another second UL timing
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group, from among a plurality of CCs; and the second UL timing group is generated by the UE

or the eNB.

9. (New) The UE of claim 2, further comprising;:

the processor is configured to cause the apparatus to receive the TA value that is
calculated to adjust a UL transmission time for the second UL timing group in response to the
transmitted the random access preamble, together with the UL grant information through the

random access response from the eNB.

10. (New) The UE of claim 2, wherein the random access response is configured to
include the TA value distinguished based on the second UL timing group, to include a unit error
distinguished based on the second UL timing group, or to include an error distinguished based on
the second UL timing group and having a size of an integer-multiple of a predetermined unit
value, or is configured as an indicator associated with a rule determined based on the second UL
timing group, and the random access response is distinguished based on a group index of the

second UL timing group.

11. (New) A communication method for an evolved Node-B (eNB) comprising:

transmitting, to a user equipment (UE), a Radio Resource Control (RRC) message
through a primary Component Carrier (CC), wherein the primary CC belongs to a first uplink
(UL) timing group, the RRC message comprises information related to a second UL timing
group, the second UL timing group includes a secondary CC;

transmitting, to the UE, information indicating a random access preamble;
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receiving, from the UE, the random access preamble according to a non-contention
selection, through one or more UL CCs, each of the one or more UL CCs transmitting the
random access preamble being set as a delegate CC for a respective second UL timing group;
and

transmitting, to the UE, a random access response through the primary CC, the random
access response includes a Timing Advanced (TA) value for a secondary CC for the respective
second UL timing group,

wherein each TA value is calculated by eNB for the respective second UL timing group
based on the received random access preamble associated with the delegate CC of the respective
second UL timing group, and

wherein the TA value is configured to be applied to the secondary CC for respective

second UL timing group.

12. (New) The method of claim 11, wherein the one or more delegate CCs correspond to
at least one of i) a CC having a lowest center frequency value, ii) a CC having a center frequency
value that is closest to a mean value, iii) a CC having a highest center frequency value, iv) a CC
having a broadest frequency band, and v) a CC that is set to be used for monitoring downlink
(DL) quality, from among a plurality of CCs forming the second UL timing group; and the CC is

included in one or more serving cells.

13. (New) The method of claim 11, wherein the second UL timing group is configured of
i) at least one CC having a difference in a center frequency value within a threshold range, ii) at

least one CC to which a same beamforming scheme is applied, iii) at least one CC used in
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devices in a same radio network, or iv) at least one CC that does not belong to another second
UL timing group, from among a plurality of CCs; and the second UL timing group is generated

by the UE or the eNB.

14. (New) The method of claim 11, further comprising:

calculating the TA value that is calculated to adjust a UL transmission time for the
second UL timing group in response to the received the random access preamble; and
transmitting, to the UE, the calculated TA value together with UL grant information for the UE

through the random access response.

15. (New) The method of claim 11, wherein the random access response is configured to
include the TA value distinguished based on the second UL timing group, to include a unit error
distinguished based on the second UL timing group, or to include an error distinguished based on
the second UL timing group and having a size of an integer-multiple of a predetermined unit
value, or is configured as an indicator associated with a rule determined based on the second UL
timing group; and the random access response is distinguished based on a group index of the

second UL timing group.

16. (New) A communication apparatus for an evolved Node-B (eNB) comprising;:

a memory; and

a processor operably coupled to the memory;

wherein the processor, when executing program instructions stored in the memory, is

configured to:
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cause the apparatus to transmit, to a user equipment(UE), a Radio Resource Control
(RRC) message through a primary Component Carrier (CC), wherein the primary CC belongs to
a first uplink(UL) timing group, the RRC message comprises information related to a second UL
timing group, the second UL timing group includes a secondary CC;

cause the apparatus to transmit, to the UE, information indicating a random access
preamble;

cause the apparatus to receive, from the UE, the random access preamble according to a
non-contention selection, through one or more UL CCs, each of the one or more UL CCs
transmitting the random access preamble being set as a delegate CC for a respective second UL
timing group; and

cause the apparatus to transmit, to the UE, a random access response through the primary
CC, the random access response includes a Timing Advanced (TA) value for the secondary CC
for the respective second UL timing group,

wherein each TA value is calculated by eNB for the respective second UL timing group
based on the received random access preamble associated with the delegate CC of the respective
second UL timing group, and

wherein the TA value is configured to be applied to the secondary CC for respective

second UL timing group.

17. (New) The eNB of claim 16, wherein the one or more delegate CCs correspond to at
least one of i) a CC having a lowest center frequency value, ii) a CC having a center frequency
value that is closest to a mean value, iii) a CC having a highest center frequency value, iv) a CC

having a broadest frequency band, and v) a CC that is set to be used for monitoring downlink
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(DL) quality, from among the plurality of CCs forming the second UL timing group; and the CC

is included in one or more serving cells.

18. (New) The eNB of claim 16, wherein the second UL timing group is configured of i)
at least one CC having a difference in a center frequency value within a threshold range, ii) at
least one CC to which a same beamforming scheme is applied, iii) at least one CC used in
devices in a same radio network, or iv) at least one CC that does not belong to another UL
timing group, from among the plurality of CCs; and the second UL timing group is generated by

the UE or the eNB.

19. (New) The eNB of claim 16, further comprising:

the process is configured to cause the apparatus to calculate the TA value to adjust a UL
transmission time for the second UL timing group in response to the received the random access
preamble; and cause to the apparatus to transmit, to the UE, the calculated TA value together

with UL grant information for the UE through the random access response.

20. (New) The eNB of claim 16, wherein the random access response is configured to
include the TA value distinguished based on the second UL timing group, to include a unit error
distinguished based on the second UL timing group, or to include an error distinguished based on
the second UL timing group and having a size of an integer-multiple of a predetermined unit
value, or is configured as an indicator associated with a rule determined based on the second UL
timing group; and the random access response is distinguished based on a group index of the

second UL timing group.
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with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
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6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).
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to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued BR&023-01269
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1.} This communication is responsive to 12/02/2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[J Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/LAN-HUONG TRUONG/
Primary Examiner, Art Unit 2464

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201216
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DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlIA first to invent
provisions.
2. This action is in response to the application filed on 12/02/2020. Claims 1 and
2 have been amended. New claims 3-20 are added.
Response to arguments
3. An Electronic Terminal Disclaimer filed on 12/02/2020 has been recorded and
approved 12/02/2020. Therefore the double patenting rejection is withdrawn.
Arguments are persuasive and the previous rejection is withdrawn.
Allowable Subject Matter

Claims 1-20 are allowed.

The following is an examiner’s statement of reasons for allowance:

The closet prior arts are Yoo et al. (U.S. 2009/0279495); Marinier et al. (U.S
2012/0008600) and ZTE, “Impact analysis of multiple TA”, 3GPP TSG RAN
WG2#68bis, R-100308, Valencia, Spain, January 18-22, 2010; hereinafter “Valencia”.

Regarding in claims 1, 2, 11 and 16, Yoo discloses BS transmits arandom
access response message to the UE and upon receipt of the RRC signaling the BS
transmits RRC signaling for uplink transmission from its RRC layer to the RRC layer
of the UE and uplink time alignment between the UE and BS, a random access
procedure is performed via a random access preamble and the BS transmits a random
access response message to the UE.

Marinier, discloses the timing advance (TA) value used by the WTRU for uplink
(UL) time alignment is provided by the network in either the RACH response to the

WTRU’s RACH request message and perform a method of maintaining time alignment
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with multiple UL carriers wherein a group of carriers operating with the same TA is
referred to as a UL control carrier (CC) set.

Valencia, discloses PRACH resources may be available on multiple UL CCs for
carrier aggregation and UE try to receive RAR after it transmitted preamble and UL
synchronization for the first configured/activated CC in a CC group.

However, none of Yo, Marinier, Valencia and other prior arts teaches or
suggests, alone or in combination, the particular combination of claimed features
relating to receiving, from the UE, the random access preamble according to a non-
contention selection, through one or more UL CCs, each of the one or more UL CCs
transmitting the random access preamble being set as a delegate CC for a respective
second UL timing group; and transmitting, to the UE, a random access response through
the primary CC, the random access response includes a Timing Advanced (TA) value for
a secondary CC for the respective second UL timing group, wherein each TA value is
calculated by eNB for the respective second UL timing group based on the received
random access preamble associated with the delegate CC of the respective second UL
timing group, and wherein the TA value is configured to be applied to the secondary CC
for respective second UL timing group.

Above taken with other limitations of the claims is considered novel and non-
obvious.

Claims 3-6, 7-10, 12-15 and 17-20 depend from claims 1, 2, 11 and 16 are
allowed since they depend from allowable claims 1, 2, 11 and 16.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LAN HUONG TRUONG whose telephone number is
(571)270-5829. The examiner can normally be reached on Mon-Fri (7:30AM-5:00PM).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, RICKY NGO can be reached on 571-272-3139. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public
PAIR. Status information for unpublished applications is available through Private
PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system,

contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/Lan-Huong Truong/

Primary Examiner, Art Unit: 2464
12/18/2020
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é : - USPAT; 109:40 %
- USOCR; f %
.FPRS; EPO;
.JPO;
. DERWENT;
. IBM_TDB

S72 3 ("2011/0292887").URPN. |USPAT OR ON  2014/01/15
: : ? f f ? 109:51 f

S73 3 ("2011/0292887").URPN. _USPAT OR ON  2014/01/15
? f ? f f ? 109:56 %

S74 2 _set$4 WITH (CC OR (component adj  : US-PGPUB;  OR 'ON 12014/01/15
? carrier)) WITH characteristic and (@pd : USPAT 110:04 f
. OR @ptad OR @prad OR @ad OR : : ?
- @rlad)<"20100212" and establish$3
near3 uplink

S75 2 ("2012/0063425").URPN, _USPAT OR ON  2014/01/15
: 1 : 5 : 5 110:04 5

S76 2 ("13556165").PN. 'US-PGPUB;  OR OFF  2014/01/15
; : 5 . USPAT; 110:16 :
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:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

retransmission near data

:US-PGPUB;
{USPAT;

- USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

retransmission near data WITH
receiv$3 NEAR4 terminals

- US-PGPUB;
- USPAT;
USOCR;
.FPRS; EPQ;
:JPO;

‘ DERWENT:
‘IBM_TDB

retransmission near data WITH
receiv$3 NEAR4 terminals WITH
threshold

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT;
-IBM_TDB

 (transmit$3 OR send$3) WITH (SYNC
- OR synchroniz$5) NEAR7 (information
- OR message OR data) WITH (UL OR

- uplink) NEAR4 timing WITH (terminal
. OR UE OR (user adj equipment)) and
(CCOR carrier) WITH characteristic

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
-JPO;

. DERWENT;
.IBM_TDB

(transmit$3 OR send$3) WITH (SYNC
. OR synchroniz$5) NEAR7 (information
. OR message OR data) WITH (UL OR
uplink) NEAR4 timing WITH macro

:US-PGPUB;
_USPAT;

- USOCR;
'FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

(transmit$3 OR send$3) WITH (SYNC

. OR synchroniz$5) NEAR? (information
. OR message OR data) WITH (UL OR

. uplink) NEAR4 timing WITH (threshold
OR predetermin$3 OR predefin$3 OR

. preset$3)

: US-PGPUB;
{USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

form$3 WITH timing near
- synchronization

| US-PGPUB;
_USPAT;

12014/01/15
10:56 ?

12014/01/15
111:00 :

12014/01/15
111:00 5

12014/01/15
119:59 ?

12014/01/15
121:58 ?

12014/01/15
122:00 5

12014/01/16
10:13 :

- USOCR;
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:FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

- form$3 WITH timing near4 ,
_synchronization NEAR7 (UL OR uplink)
‘USOCR;
-FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

'US-PGPUB;  OR ON

USPAT;

12014/01/16
110:14

. (transmit$3 OR send$3) WITH (SYNC
- OR synchroniz$5) NEAR7 (information
- OR message OR data) WITH (UL OR

. uplink) NEAR4 timing NEAR20
- (simultaneously OR concurrently)

'US-PGPUB;  OR ON
_USPAT;
:USOCR;

- FPRS; EPO;

JPO;

: DERWENT;

:IBM_TDB

12014/01/16
111:03 5

12014/01/16
11:12 |

("20110299489" | "20120113941" |
"20120300743" | "20120076103" |
"20130078913" | "20130094466" |
"20110268032" | "20120113914" |
"20120113962" | "20130094433" |
"20120113962" | "20120250520" |
"20120300743" | "20120224552" |
"20130072246" | "20070189205" |
"20110261776" | "20110268032" |
"20120076103" | "20120008600" |
"20120243498" | "20120250520" |
"20130010704" | "20130084913" |
"20070189205" | "20120008600" |
"20120307811" | "20120113941" |
"20070293224" | "20110261776" |
"20120243498" | "20100227569" |
"20110299489" | "20120113914" |
"20120077484" | "20120188897" |
"20100227569" | "20120307811" |
"8031662").PN.

_US-PGPUB;  OR ON
 USPAT; | |
:USOCR;

- FPRS; EPO;

IPO;

: DERWENT;

IBM_TDB

12014/02/15
17:19

("20110299489" | "20120113941" |
-"20120300743" | "20120076103" |
1"20130078913" | "20130094466" |
1"20110268032" | "20120113914" |
1"20120113962" | "20130094433" |
1"20120113962" | "20120250520" |
-"20120300743" | "20120224552" |
1"20130072246" | "20070189205" |
1"20110261776" | "20110268032" |
1"20120076103" | "20120008600" |
1"20120243498" | "20120250520" |

‘US-PGPUB;  OR 'ON
USPAT; | |

- USOCR;

:FPRS; EPO;

:JPO:;

DERWENT;

:IBM_TDB

2014/02/15
117:20 5
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1"20130010704" | "20130084913" |
-"20070189205" | "20120008600" |
1"20120307811" | "20120113941" |
."20070293224" | "20110261776" |
1"20120243498" | "20100227569" |
1"20110299489" | "20120113914" |
1"20120077484" | "20120188897" |
1"20100227569" | "20120307811" |
. "8031662").PN.

§020110299489"|"20120113941"|
:"20120300743" | "20120076103" |
1"20130078913" | "20130094466" |
%"20110268032"|"20120113914"|
:"20120113962" | "20130094433" |
:"20120113962" | "20120250520" |
%"20120300743"|"20120224552"|
:"20130072246" | "20070189205" |
"20110261776" | "20110268032" |
1"20120076103" | "20120008600" |
%"20120243498"|"20120250520”|
."20130010704" | "20130084913" |
1"20070189205" | "20120008600" |
%"20120307811"|"20120113941"|
:"20070293224" | "20110261776" |
:"20120243498" | "20100227569" |
1"20110299489" | "20120113914" |
%"20120077484"|"20120188897"|
:"20100227569" | "20120307811" |
- "8031662").PN. and timing

US-PGPUB; OR .ON
USPAT; ; ; 117:20
USOCR; |

FPRS; EPO;

-JPO;

: DERWENT;

IBM_TDB

2014/02/15

1("20110299489" | "20120113941" |
1"20120300743" | "20120076103" |
"20130078913" | "20130094466" |
1"20110268032" | "20120113914" |
"20120113962" | "20130094433" |
"20120113962" | "20120250520" |
"20120300743" | "20120224552" |
1"20130072246" | "20070189205" |
1"20110261776" | "20110268032" |
"20120076103" | "20120008600" |
"20120243498" | "20120250520" |
1"20130010704" | "20130084913" |
"20070189205" | "20120008600" |
"20120307811" | "20120113941" |
1"20070293224" | "20110261776" |
"20120243498" | "20100227569" |
"20110299489" | "20120113914" |
"20120077484" | "20120188897" |
1"20100227569" | "20120307811" |
"8031662").PN. and timing WITH

. synchron$5

‘US-PGPUB; OR ‘ON
{USPAT; § § 17:21
‘USOCR; ' %

 FPRS; EPO;

:JPO;

: DERWENT;

IBM_TDB

2014/02/15
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ON  2014/02/15
: 17:23 :

15100 17

ON  2014/02/15
| 21:09 |

S101 17

ON  2014/02/15
5 121:13 5

5102 13

1("20100158147" | "20110038271" |
1"20110243016" | "20100273515" |
1"20090163211" | "20090163211" |
1"20090318180").PN.

- US-PGPUB;
- USPAT;

. USOCR;
-FPRS; EPO;
:JPO;

. DERWENT;
-IBM_TDB

ON  2014/02/15
| 21:41 |

S103 435

1("20080101268" | "20060067364" |
-"20050094670" | "20060209870" |
1"20040014452" | "20080043619" |
-"20050141541" | "20060203760" |
."20060218271" | "20080064390" |
1"20080310452" | "20090143074" |
1"20090163199" | "20110039536" |
-"20050176430" | "20080267126" |
-"20020091860" | "20030007490" |
"20080089292" | "7916697" |
1"20080287091" | "20060187846" |
."20070206531" | "7912471" |
1"20050288022" | "20060087994" |
-"7245707" | "7551643" |
-"20050164719" | "20060098688" |
1"20060251105" | "7912471" |
:"20090092076" | "20080089285" |
1"20100272004" | "20110116436" |
. "7958542" | "20070155389" |
1"20080188223" | "20080285691" |
1"20100238903" | "20040242195" |
-"20090264164" | "20030165122" |
-"20040148427" | "20070155390" |
20090124259 | "20100238799" |
-"20090005051" | "20070177569" |
."20060126554" | "20050041610" |
1"20030123485" | "20070248075" |
- "6567409" | "20050085254" |
1"20070291673" | "20070258591" |
1"20050232271" | "20080076359" |
- "20100309877" | "6795419" |
-"20040229605" | "20050063347" |
."20070293224" | "20040042507" |
1"20070155389" | "20110207427" |
- "7039425" | "5588009" |
1"20030165133" | "20080181127" |
1"'20020028690" | "20010017850" |
- "20020057663" | "20080056198" |

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT;
. IBM_TDB

ON  2014/02/15
22:47 |
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1"20070206531" | "20100165901" |
- "8064676" | "20090207771" |
1"20100265896" | "20010034791" |
."20090239538" | "20070041382" |
"7525908" | "20080188223" |
-"0776951" | "7606370" |
-"20070291729" | "20030207696" |
1"20070291719" | "20050009527" |
1"20060262811" | "20100046384" |
-"20080280567" | "20100128669" |
."20070047452" | "20100227614" |
1"20100254340" | "20080268850" |
1"20120002589" | "20050100048" |
1"20030119488" | "20020059464" |
1"20020091860" | "20050094670" |
:"20060126570" | "20070165635" |
1"20100195568" | "20050053029" |
-"20060142019" | "20040014452" |
"6725267" | "20030189922" |
1"20050141462" | "20040185837" |
-"20080225744" | "20030050078" |
1"20050265294" | "20090086659" |
:"20090181710" | "20090318170" |
1"20100027413" | "7443813" |
-"20060251105" | "20070291646" |
1"20020059464" | "20080240439" |
1"20080316959" | "20060013165" |
1"20110090836" | "20080186946" |
1"20040039830" | "20050037767" |
:"20050160184" | "20050286470" |
-"20080240439" | "20090022107" |
- "6233430" | "20080167089" |
1"20040117860" | "20050185620" |
-"20050238051" | "20070291673" |
."20070178875" | "20080273610" |
1"20080009289" | "20080089285" |
:"20070291788" | "20080095185" |
1"20080225765" | "20090086710" |
-"20090109912" | "20100061330" |
"7801527" | "20030147371" |
-"20040042507" | "20040148427" |
."20050286470" | "20070165635" |
1"20070291695" | "7865731" |
:"20030123485" | "20100075635" |
1"20040147269" | "20040233870" |
-"20070291728" | "20050176474" |
1"20070206531" | "20040253959" |
1"20050041681" | "20060165045" |
."20060245417" | "20080056273" |
1"20070047582" | "20060067324" |
- "20040100940" | "20050032555" |
-"20040180675" | "20080182594" |
-"20030165122" | "20050160184" |
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"20070064631" | "20080004058" |
- "20100067495" | "20040087320" |
1"20090040982" | "20110261743" |
."20070064665" | "20030139170" | 3
1"20050249188" | "20060039309").PN.

5104 75

("20080101268" | "20060067364" |
-"20050094670" | "20060209870" |
-"20040014452" | "20080043619" |
1"20050141541" | "20060203760" |
:"20060218271" | "20080064390" |
1"20080310452" | "20090143074" |
-"20090163199" | "20110039536" |
1"20050176430" | "20080267126" |
-"20020091860" | "20030007490" |
."20080089292" | "7916697" |
1"20080287091" | "20060187846" |
- "20070206531" | "7912471" |
-"20050288022" | "20060087994" |
"7245707" | "7551643" |
1"20050164719" | "20060098688" |
-"20060251105" | "7912471" |
-"20090092076" | "20080089285" |
1"20100272004" | "20110116436" |
- "7958542" | "20070155389" |
1"20080188223" | "20080285691" |
-"20100238903" | "20040242195" |
1"20090264164" | "20030165122" |
1"20040148427" | "20070155390" |
."20090124259" | "20100238799" |
1"20090005051" | "20070177569" |
- "20060126554" | "20050041610" |
1"20030123485" | "20070248075" |
- "6567409" | "20050085254" |
1"20070291673" | "20070258591" |
1"20050232271" | "20080076359" |
."20100309877" | "6795419" |
"20040229605" | "20050063347" |
:"20070293224" | "20040042507" |
-"20070155389" | "20110207427" |
-"7039425" | "5588009" |
1"20030165133" | "20080181127" |
-"20020028690" | "20010017850" |
."20020057663" | "20080056198" |
1"20070206531" | "20100165901" |
- "8064676" | "20090207771" |
1"20100265896" | "20010034791" |
-"20090239538" | "20070041382" |
"7525908" | "20080188223" |
-"0776951" | "7606370" |
."20070291729" | "20030207696" |
1"20070291719" | "20050009527" |
1"20060262811" | "20100046384" |

US-PGPUB;

FPRS; EPO;

ON  2014/02/15
| 22:51 |
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1"20080280567" | "20100128669" |
:"20070047452" | "20100227614" |
-"20100254340" | "20080268850" |
-"20120002589" | "20050100048" |
1"20030119488" | "20020059464" |
-"20020091860" | "20050094670" |
-"20060126570" | "20070165635" |
1"20100195568" | "20050053029" |
:"20060142019" | "20040014452" |
"6725267" | "20030189922" |

."20050141462" | "20040185837" |
1"20080225744" | "20030050078" |
-"20050265294" | "20090086659" |
1"20090181710" | "20090318170" |
1"20100027413" | "7443813" |

- "20060251105" | "20070291646" |
-"20020059464" | "20080240439" |
-"20080316959" | "20060013165" |
1"20110090836" | "20080186946" |
-"20040039830" | "20050037767" |
1"20050160184" | "20050286470" |
1"20080240439" | "20090022107" |
- "6233430" | "20080167089" |

1"20040117860" | "20050185620" |
-"20050238051" | "20070291673" |
1"20070178875" | "20080273610" |
1"20080009289" | "20080089285" |
-"20070291788" | "20080095185" |
1"20080225765" | "20090086710" |
:"20090109912" | "20100061330" |
-"7801527" | "20030147371" |

-"20040042507" | "20040148427" |
1"20050286470" | "20070165635" |
-"20070291695" | "7865731" |

."20030123485" | "20100075635" |
1"20040147269" | "20040233870" |
:"20070291728" | "20050176474" |
-"20070206531" | "20040253959" |
-"20050041681" | "20060165045" |
1"20060245417" | "20080056273" |
-"20070047582" | "20060067324" |
."20040100940" | "20050032555" |
1"20040180675" | "20080182594" |
:"20030165122" | "20050160184" |
-"20070064631" | "20080004058" |
-"20100067495" | "20040087320" |
1"20090040982" | "20110261743" |
- "20070064665" | "20030139170" | :
."20050249188" | "20060039309").PN. :
_and synchronization f

5105 11

%("20080101268"|"20060067364"|
- "20050094670" | "20060209870" |

| US-PGPUB;
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"20040014452" | "20080043619" | USOCR;
"20050141541" | "20060203760" | FPRS; EPO;
"20060218271" | "20080064390" | JPO;
"20080310452" | "20090143074" | DERWENT;
"20090163199" | "20110039536" | IBM_TDB
"20050176430" | "20080267126" |
"20020091860" | "20030007490" |
"20080089292" | "7916697" |
"20080287091" | "20060187846" |
"20070206531" | "7912471" |
"20050288022" | "20060087994" |
"7245707" | "7551643" |
"20050164719" | "20060098688" |
"20060251105" | "7912471" |
"20090092076" | "20080089285" |
"20100272004" | "20110116436" |
"7958542" | "20070155389" |
"20080188223" | "20080285691" |
"20100238903" | "20040242195" |
"20090264164" | "20030165122" |
"20040148427" | "20070155390" |
"20090124259" | "20100238799" |
"20090005051" | "20070177569" |
"20060126554" | "20050041610" |
"20030123485" | "20070248075" |
"6567409" | "20050085254" |
"20070291673" | "20070258591" |
"20050232271" | "20080076359" |
"20100309877" | "6795419" |
"20040229605" | "20050063347" |
"20070293224" | "20040042507" |
"20070155389" | "20110207427" |
"7039425" | "5588009" |
"20030165133" | "20080181127" |
"20020028690" | "20010017850" |
"20020057663" | "20080056198" |
"20070206531" | "20100165901" |
"8064676" | "20090207771" |
"20100265896" | "20010034791" |
"20090239538" | "20070041382" |
"7525908" | "20080188223" |
"0776951" | "7606370" |
"20070291729" | "20030207696" |
"20070291719" | "20050009527" |
"20060262811" | "20100046384" |
"20080280567" | "20100128669" |
"20070047452" | "20100227614" |
"20100254340" | "20080268850" |
"20120002589" | "20050100048" |
"20030119488" | "20020059464" |
"20020091860" | "20050094670" |
"20060126570" | "20070165635" |
"20100195568" | "20050053029" |
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S106 44

1"20060142019" | "20040014452" |
1"6725267" | "20030189922" |

1"20050141462" | "20040185837" |
1"20080225744" | "20030050078" |
:"20050265294" | "20090086659" |
1"20090181710" | "20090318170" |
."20100027413" | "7443813" |

1"20060251105" | "20070291646" |
1 "20020059464" | "20080240439" |
-"20080316959" | "20060013165" |
1"20110090836" | "20080186946" |
- "20040039830" | "20050037767" |
1"20050160184" | "20050286470" |
."20080240439" | "20090022107" |
"6233430" | "20080167089" |

1"20040117860" | "20050185620" |
-"20050238051" | "20070291673" |
1"20070178875" | "20080273610" |
:"20080009289" | "20080089285" |
1"20070291788" | "20080095185" |
."20080225765" | "20090086710" |
1"20090109912" | "20100061330" |
:"7801527" | "20030147371" |

-"20040042507" | "20040148427" |
1"'20050286470" | "20070165635" |
:"20070291695" | "7865731" |

1"20030123485" | "20100075635" |
."20040147269" | "20040233870" |
1"20070291728" | "20050176474" |
:"20070206531" | "20040253959" |
-"20050041681" | "20060165045" |
1"20060245417" | "20080056273" |
. "20070047582" | "20060067324" |
-"20040100940" | "20050032555" |
-"20040180675" | "20080182594" |
1"20030165122" | "20050160184" |
- "20070064631" | "20080004058" |
-"20100067495" | "20040087320" |
1"'20090040982" | "20110261743" |
- "20070064665" | "20030139170" | §
-"20050249188" | "20060039309").PN.
_and synchronization WITH uplink :

5107 15,703

'HO4W72/04.CPC.

:US-PGPUB;
{USPAT;
_USOCR;
. FPRS; EPO;
:JPO;
EDERVVENT;
:IBM_TDB

OR ON  2014/02/15

| | 2315

OR ON  2014/05/19

| | 1347
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(transmit$3 OR send$3) WITH (SYNC
. OR synchroniz$5) NEAR? (information
. OR message OR data) WITH (UL OR

- uplink) NEAR4 timing

' H04B7/216.CPC.

/5107 and $108

$109 and S108

- set$4 WITH (CC OR (component adj
carrier)) WITH characteristic and (@pd
. OR @ptad OR @prad OR @ad OR :
. @rlad)<"20100212"

("20120307821").PN.

2014/06/27
23:56 |

HO4W72/00.CPC.

- US-PGPUB;
- USPAT;

. USOCR;
-FPRS; EPO;
:JPO;

: DERWENT;

IBM_TDB

US-PGPUB;
_USPAT;

‘USOCR;
_FPRS; EPO;
:JPO;

: DERWENT;
‘IBM_TDB

US-PGPUB;
‘USPAT;

:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

US-PGPUB;
USPAT;

 USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

. US-PGPUB;

USPAT

| US-PGPUB;
_USPAT;

:USOCR;
'FPRS; EPO;
:JPO;

: DERWENT;
:IBM_TDB

12014/05/19
13:47 |

2014/05/19
13:48 :

12014/05/19
113:48 5

2014/05/19
13:48 ?

12014/05/19
113:49 5

12014/05/19
13:52 %

2014/06/27
23:56 %
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("20130121264").PN.

- US-PGPUB;
“ USPAT:

 USOCR;
'FPRS; EPO;
:JPO;
‘DERWENT;

IBM_TDB

12014/06/28
22:01 |

(HO4W56/0045 OR H04W92/10 OR
 H04W88/08).CPC.

(HO4L5/001 OR HO4L5/0007).CPC.

(H04B1/7087).CPC.

US-PGPUB;
_USPAT;
- USOCR;

_FPRS; EPO;
:JPO;

: DERWENT;
‘IBM_TDB

US-PGPUB;
‘USPAT;

:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

US-PGPUB;
USPAT;

 USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
‘IBM_TDB

2014/06/29
00:29

12014/06/29
00:30 |

2014/06/29
00:31 |

(establish$3 OR creat$3) WITH (UL OR -
- uplink) NEAR3 (sync OR :
. synchronization) and (select$3 OR
- pick$3 OR choos$3) WITH (UE OR
_mobile near station OR user near

. equipment)

US-PGPUB;

- USPAT;

- USOCR;

. FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

12014/06/29
100:31 :

'S119 and S122

'S120 and 5122

US-PGPUB;
_USPAT;

 USOCR;
'FPRS; EPO;
JPO;
 DERWENT;
IBM_TDB

US-PGPUB;
{USPAT;

:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

12014/06/29
00:31 |

12014/06/29
100:32 :
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'S121 and $122

- US-PGPUB;
| USPAT;

 USOCR;
'FPRS; EPO;
:JPO;
‘DERWENT;

IBM_TDB

2014/06/29
100:32 :

("20090186613").PN.

 (transmit$3 OR send$3) WITH (SYNC
- OR synchroniz$5) NEAR?7 (information
- OR message OR data) WITH (UL OR

- uplink) NEAR4 timing and (CC OR
_(component adj carrier)) and (@pd OR
- @ptad OR @prad OR @ad OR
@rlad)<"20100212"

US-PGPUB;
_USPAT;

-USOCR;
 FPRS; EPQ;
:JPO;

: DERWENT;
‘IBM_TDB

 US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO;

JPO;

 DERWENT:
IBM_TDB

2014/06/29
o7

12014/06/29
09:56 |

%("20030076812" | "20090161599" |
1"20090290555" | "20090316642").PN.

(HO4W56/0045 OR H04W92/10 OR
- HO4W88/08).CPC.

(UL OR uplink) NEAR4 timing WITH
distinguished and (@pd OR @ptad OR
. @prad OR @ad OR
. @rlad)<"20100212"

(UL OR uplink) NEAR4 timing WITH
_error and (@pd OR @ptad OR @prad
'OR @ad OR @rlad)<"20100212"

US-PGPUB;
USPAT;
- USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

- US-PGPUB;
USPAT;
- USOCR;

.FPRS; EPO;
:JPO;

. DERWENT;
IBM_TDB

- US-PGPUB;

USPAT;

USOCR;
FPRS; EPO;
PO;

 DERWENT;
IBM_TDB

. US-PGPUB;
_USPAT;
'USOCR;
'FPRS; EPO;

-JPO;
: DERWENT;
IBM_TDB

2014/06/29
110:03 ?

12014/06/29
12:22 |

12014/06/29
12:28 %

12014/06/29
12:32 :
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:5132:15 15129 and S131 ‘US-PGPUB; OR 'ON :2014/06/29
{USPAT; :12:33
USOCR; |
 FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

1 S133:26 (transmit$3 OR send$3) WITH (SYNC :US-PGPUB;  OR ON 12014/12/07
. OR synchroniz$5) NEAR? (information : USPAT; 122:46 5
- OR message OR data) WITH (ULOR  :USOCR; : %
uplink) NEAR4 timing WITH (RACH OR  FPRS; EPO;
-random NEAR access NEAR channel) :JPO;
‘DERWENT;
- IBM_TDB

S134 0  (transmit$3 OR send$3) WITH (SYNC US-PGPUB; OR .ON :2014/12/07 -
% : - OR synchroniz$5) NEAR7 (information : USPAT; 123:05 5
' OR message OR data) WITH (UL OR USOCR; 5 5
- uplink) NEAR4 timing WITH (RACH OR :FPRS; EPO;
_random NEAR access NEAR channel) :JPO;
- WITH response : DERWENT;
% .IBM_TDB

S135.46  ("20100260156" | "8077671" | 'US-PGPUB;  OR ON  2014/12/07
"20070015511" | "8274947" | USPAT; 23:09 |
"20110103347" | "7450944" |  USOCR; | %
"20100142485" | "20090046665" | FPRS; EPO;
"20100056160" | "20100003981" | IPO;
"20120177006" | "5440561" | . DERWENT;
"20090070469" | "20020160779" | IBM_TDB
"7469142" | "20030053431" |
"20030147370" | "20100278150").PN. -

5136 19 ("2010/0142485").URPN. (USPAT OR ON  2014/12/07
% : % : f ? 23:15 f

1 S137:13 (transmit$3 OR send$3) WITH (SYNC :US-PGPUB; OR ON 12014/12/16
. OR synchroniz$5) NEAR? (information : USPAT; 111:47 5
- OR message OR data) WITH (UL OR  :USOCR; i %
_uplink) NEAR4 timing WITH contention : FPRS; EPO;
:JPO;
‘DERWENT;
- IBM_TDB

5138 75 (transmit$3 OR send$3) WITH (SYNC US-PGPUB;  OR ON  2014/12/16
? : . OR synchroniz$5) NEAR? (information : USPAT; 111:49 5
- OR message OR data) WITH (UL OR USOCR; 5 5
- uplink) WITH contention “FPRS; EPO;
-JPO;
: DERWENT;
:IBM_TDB

1S139:51 - (component NEAR carrier AND ‘US-PGPUB; OR 'ON 12015/01/13
- (primary NEAR CC)).clm. - USPAT; 111:31 :
- USOCR; ? ?
.FPRS; EPO;
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-JPO;
 DERWENT;
'IBM_TDB

12015/01/13
112:46 5

| US-PGPUB;
USPAT

2015/01/13
113:26 5

2015/01/13
1328

US-PGPUB;
_USPAT

("20090116434" | "20090274120" |
"8606336" | "20110170495" |
1"20090318175" | "20100086065" |
1"20100238857" | "20100323744" |
"20100041399" | "20090270094" |
"20090316642" | "20100111005" |
1"20100118720").PN.

(TA OR (timing NEAR2 advanced))
. AND (random NEAR2 access NEAR3
_preamble)

. US-PGPUB;
. USPAT;
:USOCR;
_FPRS; EPO;
:JPO;

: DERWENT;
'IBM_TDB

:US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

(calculat$3 OR estimat$3 OR

. comput$4) WITH (TA OR (timing
. NEAR2 advanced)) AND (random
- NEAR2 access NEAR3 preamble)

- US-PGPUB;
“ USPAT:
 USOCR;
.FPRS; EPQ;
:JPO;

' DERWENT:;
‘IBM_TDB

. (calculat$3 OR estimat$3 OR
_comput$4) WITH (TA OR (timing
. NEAR advanced)) AND (random

. NEAR2 access NEAR3 preamble)

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
:JPO;

. DERWENT;
. IBM_TDB

 (calculat$3 OR estimat$3 OR

- comput$4) WITH (TA OR (timing
'NEAR advanced)) SAME (random
 NEAR2 access NEAR3 preamble)

- US-PGPUB;
USPAT;
:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

(calculat$3 OR estimat$3 OR
_comput$4) WITH (TA OR (timing
- NEAR advanced)) SAME (random

US-PGPUB;
USPAT;
- USOCR;

2015/01/13
13:51 |

2016/12/12
111:59 ?

2016/12/12
112:04

2016/12/12
112:05 5

2016/12/12
112:05 5

2016/12/12
112:06

NEAR2 access NEAR3 preamble) AND :FPRS; EPO;
_synchroniz$4 NEAR4 (UL OR uplink)  :JPO;
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- DERWENT;
. IBM_TDB

(calculat$3 OR estimat$3 OR

. comput$4) WITH (TA OR (timing

- NEAR advanced)) SAME (random
NEAR2 access NEAR3 preamble) AND
- synchroniz$4 NEAR4 (UL OR uplink)

- AND (CC OR (commponent AD]
carrier) OR (carrier AD] frequency))

(calculat$3 OR estimat$3 OR
_comput$4) WITH (TA OR (timing

- NEAR advanced)) SAME (random

- NEAR2 access NEAR3 preamble) AND
_synchroniz$4 NEAR4 (UL OR uplink)

. AND (CC OR (commponent ADJ]
carrier) OR (carrier AD] frequency))
~and (@pd OR @ptad OR @prad OR

. @ad OR @rlad)<"20100210"

("20030076812" | "20090161599" |
1"20090290555" | "20090316642").PN.

:US-PGPUB;
USPAT;
_USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

- US-PGPUB;
- USPAT;

- USOCR;
‘FPRS; EPO;
:JPO;

: DERWENT;
-1IBM_TDB

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
-JPO;

. DERWENT;
.IBM_TDB

tim$4 NEAR3 group SAME (calculat$3
. OR estimat$3 OR comput$4) WITH

- (TA OR (timing NEAR advanced))

- SAME (random NEAR2 access NEAR3

. preamble) AND synchroniz$4 NEAR4
(UL OR uplink) AND (CC OR

- (commponent ADJ carrier) OR (carrier
- AD] frequency))

2016/12/12
115:18 5

1("20070189205" | "20100227569" |
1"20110261776" | "20110268032" |
1"20110299489" | "20120113941" |
:"20120300743" | "20120307811").PN.

:US-PGPUB;
_USPAT;

- USOCR;
 FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
-JPO;

- DERWENT;
'IBM_TDB

- ("8982805").PN. :US-PGPUB;
_USPAT;
 USOCR;
FPRS; EPO;
:JPO:;
:DERWENT

2016/12/12
112:07 ?

2016/12/12
112:08 5

12016/12/12
12:17 |

2016/12/12
15:08 |

2016/12/14
16:27 ?

2016/12/14
16:47 |
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15189 :34 1("20110039593" | "20110159903" |  :US-PGPUB;  OR 'ON 12016/12/14
1"20110045837" | "20110243048" | - USPAT; 117:02 5
1"20090279495" | "20100232382" | - USOCR; 5 ?
."20110026475" | "20110243106" | :FPRS; EPO;

1"20080310395" | "20100177747" | -JPO;

1"20110235609" | "20110317777" | : DERWENT;

1"20100296467" | "20110134774" | -IBM_TDB

1"20070293224").PN. 5

15190182 (calculat$3 OR estimat$3 OR ‘US-PGPUB; OR 'ON 12016/12/16
_comput$4) WITH (TA OR (timing USPAT; 111:58 f

- NEAR advanced)) SAME (random - USOCR; ? %

- NEAR2 access NEAR2 preamble) AND :FPRS; EPO;

_synchroniz$4 NEAR2 (UL OR uplink)  :JPO;

- AND (carrier OR CC OR (commponent : DERWENT;

- ADJ carrier) OR (carrier ADJ -1IBM_TDB

: frequency)) :

15191:180 (calculat$3 OR estimat$3 OR ‘US-PGPUB; OR 'ON 12016/12/16
_comput$4) WITH (TA OR (timing USPAT; 111:58 f

- NEAR advanced)) SAME (random - USOCR; ? ?

- NEAR2 access NEAR2 preamble) AND : FPRS; EPO;

_synchroniz$4 NEAR2 (UL OR uplink)  :JPO;

- SAME (carrier OR CC OR (commponent : DERWENT;

- ADJ carrier) OR (carrier ADJ -1IBM_TDB

frequency)) :
151920 (calculat$3 OR estimat$3 OR ‘US-PGPUB; OR 'ON 12016/12/16
_comput$4) WITH (TA OR (timing USPAT; 111:58 '

- NEAR advanced)) SAME (random - USOCR; ? ?

- NEAR2 access NEAR2 preamble) AND :FPRS; EPO;

_synchroniz$4 NEAR2 (UL OR uplink)  :JPO;

- SAME (carrier OR CC OR (commponent : DERWENT;

- AD] carrier) OR (carrier AD] :IBM_TDB

frequency)) and (@pd OR @ptad OR

_@prad OR @ad OR
- @rlad)<"20100210" |
15193:243 (calculat$3 OR estimat$3 OR ‘US-PGPUB;  OR 'ON 12016/12/19
_comput$4) WITH (TA OR (timing USPAT; 11:36 f

- NEAR advanced) OR timing) SAME ‘USOCR; i %

- (random NEAR2 access NEAR3 “FPRS; EPO;

_preamble) AND synchronizé4 NEAR4  : JPO;

(UL OR uplink) AND (CC OR . DERWENT;

- (commponent ADJ carrier) OR (carrier :IBM_TDB
: : - ADJ] frequency)) : :
5194 178 (calculat$3 OR estimat$3 OR US-PGPUB;  OR ON  2016/12/19
_comput$4) WITH (TA OR (timing . USPAT; 11:36 5

 NEAR advanced) OR timing NEAR2 ‘USOCR; i %

- group) SAME (random NEAR2 access : FPRS; EPO;

NEAR3 preamble) AND synchroniz$4  : JPO;

'NEAR4 (UL OR uplink) AND (CCOR - DERWENT;

- (commponent ADJ carrier) OR (carrier :IBM_TDB

- ADJ] frequency)) :
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$195 185 (calculat$3 OR estimat$3 OR 'US-PGPUB;  OR ON  2016/12/19
% _comput$4) WITH (TA OR (timing  USPAT; é % 11:37 é
- NEAR advanced) OR timing NEAR2 - USOCR; 5
§group) SAME (random NEAR2 access :FPRS; EPO;
- NEAR2 (preamble OR response)) AND :JPO;
_synchroniz$4 NEAR4 (UL OR uplink) ~ DERWENT;
. AND (CC OR (commponent ADJ -IBM_TDB
carrier) OR (carrier AD] frequency))
5196 : 204 (calculat$3 OR estimat$3 OR ‘US-PGPUB; OR 'ON 12016/12/19
_comput$4) WITH (TA OR (timing  USPAT; f % 11:37 f
- NEAR advanced) OR timing NEAR2 - USOCR;
§group) SAME (random NEAR2 access :FPRS; EPO;
- NEAR2 (preamble OR response)) AND :JPO;
-synchroniz$4 NEAR4 (UL OR uplink) ~ : DERWENT;
3 -IBM_TDB
5197 : 196 - (calculat$3 OR estimat$3 OR :US-PGPUB; OR ‘ON 32016/12/19
: _comput$4) WITH (TA OR (timing . USPAT; 111:38 ?
- NEAR advanced) OR timing NEAR2 - USOCR; 5
_group) SAME (random NEAR2 access : FPRS; EPO;
- NEAR2 (preamble OR response)) AND :JPO;
_synchroniz$4 NEAR2 (UL OR uplink) ~ :DERWENT;
| IBM_TDB
S198:1 . (calculat$3 OR estimat$3 OR ‘US-PGPUB; OR .ON 12016/12/19
f _comput$4) WITH (TA OR (timing  USPAT; % 11:38 %
NEAR advanced) OR timing NEAR2 ~ : USOCR;
- group) NEARS5 value SAME (random  FPRS; EPO;
NEAR2 access NEAR2 (preamble OR  : JPO;
_response)) AND synchroniz$4 NEAR2 :DERWENT;
(UL OR uplink) ‘IBM_TDB
$199:17 ("20080002660" | "20140293853" |  :US-PGPUB; OR 'ON 12016/12/19
: :"20140073337" | "20160100374" | - USPAT; 111:39 f
1"20080279131" | "20130116002").PN. :USOCR; i
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S200:6 (calculat$3 OR estimat$3 OR -US-PGPUB;  OR 'ON 12016/12/19
% _comput$4) WITH (TA OR (timing  USPAT; é % 12:11 é
- NEAR advanced) OR timing NEAR2 - USOCR; 5
_group) SAME (random ADJ access AD] : FPRS; EPO;
. response) NEARS5 (UL OR uplink) :JPO;
‘DERWENT;
IBM_TDB
15201 :10 ("20100238908" | "20110243111" |  :US-PGPUB; OR 'ON 12016/12/19
5 %"20120063425" | "20120099577").PN. :USPAT; 5 5 12:13 :
‘USOCR;
'FPRS; EPO;
:JPO;
: DERWENT;
‘IBM_TDB
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2016/12/19
113:18 5

random ADJ access NEAR2 (response
OR reply) SAME timing NEAR2 :
~advanc$3 AND @ad<"20100210" AND
- (calculat$4 OR comput$3 OR
_determin$3 OR estimat$3)

random ADJ access NEAR2 (response
. OR reply) SAME timing NEAR2 ,
~advanc$3 AND @ad<"20100210" AND

(calculat$4 OR comput$3 OR
_determin$3 OR estimat$3) WITH
timing NEAR2 advanc$3

|(H0433/00).CPC.

- US-PGPUB;
“ USPAT:

USOCR;

FPRS; EPO;
:JPO;
‘DERWENT;
 IBM_TDB

US-PGPUB;
_USPAT;

USOCR;

_FPRS; EPO;
:JPO;

: DERWENT;
‘IBM_TDB

12016/12/19
15:12 |

US-PGPUB;
‘USPAT;

:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

2016/12/20
09:10

US-PGPUB;
USPAT;

USOCR;
 DERWENT

2016/12/24
111:59 ?

delegat$3 NEAR2 (carrier OR CC OR
CCs)

- US-PGPUB;
USPAT;
: USOCR;

 FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

12016/12/24
112:00 5

_delegat$3 NEAR2 (carrier OR CC OR
CCs) AND synchronization

- US-PGPUB;
- USPAT;
- USOCR;

 FPRS; EPO;
:JPO;
:DERWENT;
‘IBM_TDB

2016/12/24
112:09 5

("20080273610" | "20090186613" |
"20090279495").PN.

| US-PGPUB;
_USPAT;
 USOCR;

'FPRS; EPO;
:JPO;

: DERWENT;
:IBM_TDB

2016/12/24
112:20 :

US-PGPUB;
_USPAT;

USOCR;

2016/12/19
113:19 5

'FPRS; EPO;
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-JPO;
' DERWENT

- set$4 WITH (CC OR (component adj
- carrier)) WITH characteristic AND ((UL :
- NEAR PCC) OR Pcell OR primary) and
(@pd OR @ptad OR @prad OR @ad
. OR @rlad)<"20100212"

- US-PGPUB;

USPAT;

_USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

-set$4 WITH (CC OR (component adj
carrier)) AND ((UL NEAR PCC) OR Pcell :
- OR primary NEAR cell) and (@pd OR
- @ptad OR @prad OR @ad OR
@rlad)<"20100212"

- US-PGPUB;

USPAT;

-USOCR;
.FPRS; EPO;
“JPO;

. DERWENT;
-1IBM_TDB

- (CC OR (component adj carrier)) AND
((UL NEAR PCC) OR Pcell OR primary
. NEAR cell) and (@pd OR @ptad OR

- @prad OR @ad OR
@rlad)<"20100212"

- US-PGPUB;
- USPAT;

- USOCR;
-FPRS; EPO;
:JPO;

. DERWENT;
. IBM_TDB

. (TA OR timing ADJ advanced) SAME

- (CC OR (component adj carrier)) AND
((UL NEAR PCC) OR Pcell OR primary
. NEAR cell) and (@pd OR @ptad OR

- @prad OR @ad OR
@rlad)<"20100212"

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPOQ;
-JPO;

. DERWENT;
'IBM_TDB

. (calculat$3 OR comput$4 OR
estimat$4) SAME (TA OR timing ADJ
-advanced) SAME (CC OR (component
-adj carrier)) AND ((UL NEAR PCC) OR
. Pcell OR primary NEAR cell) and (@pd
OR @ptad OR @prad OR @ad OR
@rlad)<"20100212"

("20100222059").PN.

:US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
:JPO;
DERWENT;
IBM_TDB

. US-PGPUB;
{USPAT;
 USOCR;
FPRS; EPO;
:JPO;
:DERWENT

12016/12/26
102:06 |

set$4 WITH (CC OR (component adj  US-PGPUB;

2016/12/24
1416

2016/12/25
100:02 i

2016/12/25
00:03 |

12016/12/25
100:04 ?

2016/12/25
00:05

2016/12/26
102:02 |

2016/12/26

carrier)) AND ((UL NEAR PCC) OR Pcell | USPAT;
- OR primary NEAR cell) AND tim$3 - USOCR;
ADJ2 group and (@pd OR @ptad OR FPRS; EPO;

13:11

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 299 of 345



_@prad OR @ad OR
@rlad)<"20100212"

-JPO;
 DERWENT;
'IBM_TDB

("20100142485").PN.

. US-PGPUB;
-USPAT;
:USOCR;
'FPRS; EPO;
:JPO;
:DERWENT

2016/12/26
115:28 5

W02009079913

- US-PGPUB;
- USPAT;

- USOCR;
‘FPRS; EPO;
:JPO;

: DERWENT;
-1IBM_TDB

2016/12/26
23116 |

"2009079913"

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
:JPO;

. DERWENT;
- IBM_TDB

2016/12/26
2316

12017/04/20
.09:54 5

12017/04/20
.09:54 :

("20090116434" | "20090274120" |
1"20100177747" | "20090270094" |
1"20100041399" | "20100118720" |
"20080002660" | "20080188219" |
:"20100142485" | "20090316642" |
1"20090318175" | "20100238857" |
"8606336" | "20100111005" |
-"20100323744" | "20100238872" |
-"20120008600" | "20090279495" |
-"20100086065" | "20110170495" |
1"20080268850").PN.

:US-PGPUB;
_USPAT;

- USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

2017/08/18
16:08 |

5233 574

(TA OR timing AD] advanced) SAME

. (CC OR (component adj carrier)) AND
. ((UL NEAR PCC) OR Pcell OR primary
NEAR cell) and (@pd OR @ptad OR
_@prad OR @ad OR

- @rlad)<"20100212"

. US-PGPUB;
- USPAT;
-USOCR;
.FPRS; EPO;
“JPO;

. DERWENT;
-1IBM_TDB

12018/11/09
118:26 5

US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO;

2018/11/09
2230
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-JPO;
 DERWENT;
'IBM_TDB

§235'5 ("9854545").PN. 'US-PGPUB;  OR OFF  2018/11/09
é % -USPAT; 23:14 %
- USOCR; f %
'FPRS; JPO;
 DERWENT

1S236.539  (transmit$3 OR send$3) WITH (SYNC | US-PGPUB;  OR ON  2018/11/09
. OR synchroniz$5) NEAR? (information : USPAT; 123:47
- OR message OR data) WITH (ULOR  :USOCR; : %
- uplink) NEAR4 timing -FPRS; EPO;
-JPO;
: DERWENT;
‘IBM_TDB

15237:4,191  (TA OR (timing NEAR2 advanced)) ‘US-PGPUB; OR ‘ON 12018/11/09
. AND (random NEAR2 access NEAR3  : USPAT; :23:48 ?
preamble) :USOCR; 5 5
‘FPRS; EPO;
-JPO;
: DERWENT;
.IBM_TDB

5238 1 15234 AND 5237 (US-PGPUB;  OR ON  2018/11/09
-USPAT; 123:50
USOCR; | |
FPRS; EPO;
:JPO;
 DERWENT;
IBM_TDB

1$239:3 ("9054835").PN. 'US-PGPUB;  OR OFF  2018/11/09
USPAT; 123:52
| USOCR; % %
'FPRS; JPO;
. DERWENT

152403 ("9054835").PN. ‘US-PGPUB;  OR OFF  2019/06/05
_USPAT; 07:05
USOCR; | |
'FPRS; JPO;
 DERWENT

S241° 41 ("20090116434" | "20090274120" | US-PGPUB; ~ OR ON  2019/06/05
"8606336" | "20110170495" | (USPAT;, 0836
"20090318175" | "20100086065" | FPRS; EPO; |
"20100238857" | "20100323744" | DERWENT
"20100041399" | "20090270094" |
"20090316642" | "20100111005" |
"20100118720").PN.

15242 3,121 (receiv$3 get$4) SAME (CC OR 'US-PGPUB; OR ON  2019/06/05
(component adj carrier)) SAME (RRC USPAT; 108:38 :
. OR (radio ADJ resource ADJ control)) :USOCR; ' 5 f
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FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

(receiv$3 get$4) SAME (CC OR

. (component adj carrier)) NEAR2

. primary SAME (RRC OR (radio ADJ]
- resource ADJ] control))

: US-PGPUB;
{USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

. (receiv$3 get$4) SAME (CC OR

- (component adj carrier)) NEAR2
_primary SAME (RRC OR (radio ADJ

. resource ADJ control)) SAME timing

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT;
-IBM_TDB

random ADJ access NEAR2 (response
- OR reply) SAME timing NEAR2 groups
- AND @ad<"20100210" AND
(calculat$4 OR comput$3 OR

. determin$3 OR estimat$3)

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
-JPO;

. DERWENT;
.IBM_TDB

(RAP OR (random ADJ access ADJ]
. preamble)) NEARS5 (response OR

. reply) SAME ((CC carrier) NEAR2

- (second secondary other another))
AND @ad<"20100210"

:US-PGPUB;
_USPAT;

- USOCR;
'FPRS; EPO;
:JPO:;
DERWENT;
:IBM_TDB

(RAP OR (random ADJ access AD]

. preamble)) SAME ((CC carrier) NEAR2
. (second secondary other another))

. AND @ad<"20100210"

: US-PGPUB;
{USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;
:DERWENT;
‘IBM_TDB

timing NEAR2 groups AND
@ad<"20100210"

. US-PGPUB;
-USPAT;
:USOCR;
'FPRS; EPO;
:JPO;

: DERWENT;
:IBM_TDB

timing NEAR2 advanced SAME tim$3
- NEAR2 groups AND @ad<"20100210"

US-PGPUB;
_USPAT;
 USOCR;

12019/06/05
108:45 i

2019/06/05
08:46 |

12019/06/26
08:22 |

12019/06/26
08:30 s

12019/06/26
108:32 f

12019/06/26
08:39 %

12019/06/26
08:40 |

'FPRS; EPO;
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-JPO;

:DERWENT;
‘IBM_TDB
. 5250 : 586 . (transmit$3 OR send$3) WITH (SYNC US-PGPUB; OR .ON 32019/06/27
: : - OR synchroniz$5) NEAR7 (information : USPAT; :23:44 5
' OR message OR data) WITH (UL OR USOCR; ?
- uplink) NEAR4 timing -FPRS; EPO;
-JPO;
: DERWENT;
:IBM_TDB
:S251:6 (forward$3 OR transmit$3 OR send$3) : US-PGPUB; OR .ON :2019/07/09
5 ? . WITH (SYNC OR synchroniz$5) NEARS %USPAT; 5 312:20 5
- (information OR message OR data) :USOCR;
SAME (UL OR uplink) NEAR3 (tim$3 FPRS; EPO;
_timing) WITH delegat$3 NEAR3 (CC  :JPO;
- OR (component adj carrier)) :DERWENT;
% IBM_TDB
1 S5252:10 (forward$3 OR transmit$3 OR send$3) : US-PGPUB;  OR 'ON 12019/07/09
5 %WlTH (SYNC OR synchroniz$5) NEAR5 : USPAT; 5 : :12:35 5
(information OR message OR data)  : USOCR;
AND (UL OR uplink) NEAR3 (tim$3 :FPRS; EPQ;
_timing) WITH delegat$3 NEAR3 (CC  :JPO;
. OR (component adj carrier)) - DERWENT;
: IBM_TDB _
:5253:196 (forward$3 OR transmit$3 OR send$3) : US-PGPUB;  OR ‘ON 12019/07/09
: : %WlTH (SYNC OR synchroniz$5) NEAR5 : USPAT; :14:55 5
(information OR message OR data)  : USOCR; 5
. AND (UL OR uplink) NEAR3 (tim$3 %FPRS; EPO;
_timing) WITH (CC OR (component adj :JPO;
carrier)) : DERWENT;
| IBM_TDB
5254 :30 (forward$3 OR transmit$3 OR send$3) : US-PGPUB;  OR .ON 12019/07/09
? ? - WITH (SYNC OR synchroniz$5) NEAR5 : USPAT; % 115:26 %
(information OR message OR data) :USOCR;
. AND (UL OR uplink) NEAR3 (tim$3 %FPRS; EPO;
timing) WITH (CC OR (component adj :JPO;
carrier)) NEAR2 (primary CC1 CC2 DERWENT;
: , - secondary other another) -1IBM_TDB f _
. §255:77 ("2013/0250925").URPN. USPAT OR .ON :2019/07/09
: 5 115:29 :
. 5256 :308 (forward$3 OR transmit$3 OR send$3) : US-PGPUB;  OR .ON 12019/07/09
5 f - WITH (information OR message OR  : USPAT; 5 116:58 5
data) AND (UL OR uplink) NEAR3 :USOCR;
 (tim$3 timing) SAME (CC OR FPRS; EPO;
- (component adj carrier)) NEAR2 :JPO;
(primary CC1 CC2 secondary other DERWENT;
_another) ‘IBM_TDB
G257 :4 ("20120008600™").PN. US-PGPUB; OR ‘OFF 12019/07/09
: USPAT; 17:34 '
IPR2023-01269
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- USOCR;
‘FPRS; JPO;

DERWENT , |
15258 16,731 carrler ADJ2 aggregation AND timing  US-PGPUB;  OR ON  2019/07/09
% i , USPAT; 117:39 %
. FPRS; EPO; %
| DERWENT | | |
$259 505  RACH SAME carrier ADJ2 aggregation US-PGPUB;  OR ON  2019/07/09
: AND timing  USPAT; 117:40 :
g 'FPRS; EPO; %
'DERWENT
S261 141  RACH SAME carrier ADJ2 aggregation US-PGPUB;  OR 'ON 12019/07/09
: - AND timing NEAR2 groups : USPAT; 17:41 5
'FPRS; EPO; é
T T RN L = vt LA SRS NANUON SRS
$262 141  RACH SAME (CC1 CCs CC2 carriers) ~  US-PGPUB;  OR ON  2019/07/09
i - ADJ2 aggregation AND timing NEAR2 : USPAT; 17:41 5
_groups -FPRS; EPO; i
, , z DERWENT |
$263 636  (RA (random ADJ access) RACH) SAME - US-PGPUB;  OR ON  2019/07/09
- (CC1 CCs CC2 carriers) ADJ2 i USPAT; 5 5 117:42 :
- aggregation AND timing NEAR2 groups : FPRS; EPQO; i
| , ?  DERWENT |
$264 292 (RA (random ADJ access) RACH) SAME | US-PGPUB;  OR 'ON 12019/07/09
(CC1 CCs CC2 carriers) ADJ2 _USPAT; z 17:43 :
. aggregation SAME timing NEAR2 :FPRS; EPO; 5
_groups ' DERWENT
$265 291  (RA (random ADJ access) RACH) SAME US-PGPUB;  OR ON  2019/07/09
- (CC1 CCs CC2 carriers) ADJ2 - USPAT; f ? :17:43 f
. aggregation SAME timing NEAR2 - FPRS; EPO;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, roups AND timing NEAR? advance  DERWENT
S266 257 (RA (random ADJ access) RACH) SAME : US-PGPUB; ~ OR ON  2019/07/09
- (CC1 CCs CC2 carriers) ADJ2 {USPAT; f ? 17:44 f
- aggregation SAME timing NEAR2 -FPRS; EPQ;
_groups SAME (TA timing NEAR2 : DERWENT
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, EOELO) I S RS DU D
S267 309  (RA (random ADJ access) RACH) SAME - us -PGPUB;  OR ON  2019/07/09
- (CC1 CCs CC2 (carriers ADJ2 . USPAT; ? 117:44 f
. aggregation)) SAME timing NEAR2 :FPRS; EPO; 5
_groups SAME (TA timing NEAR?2 'DERWENT
e BVANCE) T IO WU S
5268 205  (RA (random ADJ access) RACH) SAME us -PGPUB; OR ON  2019/07/09
(CC1 CCs CC2 AND (carriers ADJ2 - USPAT; 5 117:45 5
. aggregation)) SAME timing NEAR2 :FPRS; EPO; 5
_groups SAME (TA timing NEAR2 ‘DERWENT
i AdvANCe) T IO WU S
S269:5 (RA (random ADJ access) RACH) SAME US -PGPUB; OR 'ON 12019/07/09
' (CC1 CCs CC2 AND (carriers ADJ2 - USPAT; :17:46
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%aggregation)) SAME timing NEAR2 §FPRS; EPO;
. groups SAME (TA timing NEAR2 - DERWENT
. advance) AND second ADJ timing '

15270:13 ("20110243111" | "20110243102" |  :US-PGPUB;  OR ‘ON 12019/07/09

-"20120099577" | "20120250520" | USPAT; -17:50 5
1"20120300715" | "20120294272" | ‘FPRS; EPO;
1"20110243102").PN. - DERWENT

5271 2 ("20120300715").PN. 'US-PGPUB;  OR OFF  2019/07/09
- USPAT; 118:12
- USOCR;

'FPRS; JPO;

 DERWENT

S272 74 ("2012/0300715").URPN. USPAT OR ON  2019/07/09
- | f f | 118:12 |

182733 - delegat$3 SAME (component NEAR ~ :US-PGPUB; OR ‘ON :2019/07/23
_carrier AND (primary NEAR CC)).cim.  USPAT; 113:56 5
USOCR; | |
FPRS; EPO;
:JPO;
‘DERWENT;
' IBM_TDB

S274 6 ("20080273610" | "20090186613" | US-PGPUB; ~ OR ON  2019/07/23
20090279495").PN. 'USPAT; 14:33
| USOCR; |

FPRS; EPO;

IPO;

 DERWENT;

IBM_TDB

1$275:165  (TAOR tim$4 NEAR2 advanced) SAME - US-PGPUB;  OR ON  2019/07/23
tim$3 NEAR2 groups AND - USPAT; 123:46 %
 @ad<"20100210" ' USOCR; % %
.FPRS; EPO;

“JPO;

- DERWENT;

- IBM_TDB

18277 13 (TA OR tim$4 NEAR2 advanced) SAME :US-PGPUB;  OR ON  2019/07/23
tim$3 NEAR2 groups AND (UL uplink) : USPAT; 123:48 5
AND @ad<"20100210" ' USOCR; % % é
.FPRS; EPO;
:JPO:;
. DERWENT;
.IBM_TDB

.S278:6 (TA OR tim$4 NEAR2 advanced) SAME :US-PGPUB; OR 'ON :2019/07/23
tim$3 NEAR2 groups AND (UL uplink)  USPAT; 123:49 '
- AND (RACH OR (random ADJ access)) : USOCR; i %
AND @ad<"20100210" 'FPRS; EPO;
:JPO;
:DERWENT;
%IBM_TDB

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 305 of 345



12019/07/24
108:45 :

- US-PGPUB;
- USPAT;
. USOCR;
'FPRS; JPO;
. DERWENT

12019/07/24
23:49 |

- US-PGPUB;
 USPAT;
USOCR;
'FPRS; JPO;
 DERWENT

2019/07/24
23:52 |

. US-PGPUB;
- USPAT;
- USOCR;
.FPRS; JPO;
. DERWENT

12019/07/24
23:59 |

. US-PGPUB;
- USPAT;
- USOCR;
.FPRS; JPO;
. DERWENT

5283 60 timing AND (component NEAR carrier US-PGPUB; OR  ON  2019/07/26
- AND (primary NEAR CC)).cIm.

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

. DERWENT;
-IBM_TDB

§timing AND (component NEAR carrier
AND (primary NEAR2 CC)).clm.

. US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
“JPO;

- DERWENT;
'IBM_TDB

5285 2,491 timing AND (component NEAR cartier US-PGPUB; OR  ON  2019/07/26
_AND (primary NEAR2 CC))

:US-PGPUB;
{USPAT;

- USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

updat$3 NEAR2 timing AND
- (component NEAR carrier AND
(primary NEAR2 CC))

: US-PGPUB;
{USPAT;

- USOCR;

. FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

2019/07/26
14140

2019/07/26
14:40 |

12019/07/26
114:49 |

12019/07/26
114:49 '
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12019/07/26
114:49 a

_updat$3 NEAR2 timing NEAR2 group
. AND (component NEAR carrier AND
(primary NEAR2 CC))

1$288 12,348  updat$3 NEAR2 timing NEAR2 group
- aggregat$3 NEAR2 carrier AND
(primary NEAR2 CC OR PCELL)

updat$3 NEAR2 timing NEAR2 group

_updat$3 NEAR2 timing NEAR2 group
AND (primary NEAR2 CC OR PCELL)

15294 :152,373 (H04W56/0005 or HO4W76/27 or
- HO4W74/004 or HO4W56/0045 or
- HO4W88/08 or H04W92/10 or
- HO4W56/0015 or H04W74/08).cpc.

15295 108,349 (HO4L5/001 or HO4L5/0007).cpc.

:US-PGPUB;
{USPAT;

- USOCR;
 FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
:JPO;

. DERWENT;
-IBM_TDB

12019/07/26
15:04 f

- US-PGPUB;
USPAT;
:USOCR;
:FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

2019/07/26
115:05 ?

:US-PGPUB;
USPAT;
 USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

2020/08/26
21:41 |

US-PGPUB;
USPAT;
USOCR;
 DERWENT

2020/08/26
22:12 |

: US-PGPUB;
{USPAT;
‘USOCR;
 FPRS; EPO;
:JPO;
:DERWENT;
‘IBM_TDB

2020/08/26
22:12 |

. US-PGPUB;
-USPAT;
:USOCR;
'FPRS; EPO;
:JPO;

: DERWENT;
:IBM_TDB

12020/08/26
2212 |

US-PGPUB;
_USPAT;
 USOCR;

2019/07/26
1451

'FPRS; EPO;
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-JPO;
 DERWENT;
'IBM_TDB

15297 80 ((("KWON") near3 ("Kibum"))).INV. US-PGPUB;  OR ON  2020/08/26
i i - USPAT; 122:13 5
| USOCR | | |

15298 28 ((("JUNG") near3 'US-PGPUB;  OR ON  2020/08/26
; : ("Myungcheul"))).INV.  USPAT; 22:13 f

15299 :3,343  timing AND ((CC2 CC2 CCs ‘US-PGPUB; OR ‘ON 12020/08/27
_(component NEAR carrier)) AND . USPAT; .12:05 5
- (primary NEAR2 CC)) ‘USOCR; i %
-FPRS; EPO;
:JPO;
: DERWENT;
‘IBM_TDB

1S300:3,491  (TAtiming) AND ((CC2 CC2 CCs ‘US-PGPUB; OR ON 12020/08/27
% : - (component NEAR carrier)) AND : USPAT; :12:05
(primary NEAR2 CC)) :USOCR; 5 5 ?
: ‘FPRS; EPO;
-JPO;
: DERWENT;
IBM_TDB

:S301 :157 . (TA timing) SAME ((CC2 CC2 CCs ‘US-PGPUB; OR 'ON 12020/08/27
- (component NEAR carrier)) SAME - USPAT; 112:05 ?
- (primary NEAR2 CC)) - USOCR; 5 ? ?
. FPRS; EPO;
-JPO;
DERWENT;
IBM_TDB

15302 :55 ("20080232316" | "20110013581" | :US-PGPUB;  OR 'ON 12020/08/27
- "20050053029" | "8125948" | - USPAT; 112:26 '
1"20110075629" | "20110098074" | - USOCR; 5 ?
."20100240372" | "20110003555" | :FPRS; EPO;
1"20110261714" | "7782899" | -JPO;
-"20050053029" | "20080212556" | : DERWENT;
1"20110122794" | "20120147830" | -IBM_TDB
1"20110268032" | "20060034204" |
:"20080232316" | "20100130218" |
1"20110142009" | "20110235609" |
1"20100302964" | "20100227569" | 3
-"20100285809" | "20120218987").PN. :

15303 3 ("20120099577").PN. ‘US-PGPUB;  OR OFF  2020/08/27
USPAT; 12:35
USOCR; | | |
'FPRS; JPO;

 DERWENT

15304 11 ("2012/0099577").URPN.  USPAT OR ON  2020/08/27
; ; ; % f % 12:41 :
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%("20100238908" | "20110243111" |
"20120063425" | "20120099577").PN.

- US-PGPUB;
USPAT;
- USOCR;

. FPRS; EPO;
-JPO;

. DERWENT;
IBM_TDB

12020/08/27
14:02 a

. HO4W74/004 or HO4W56/0045 or
- HO4W88/08 or H04W92/10 or
- H04W56/0015 or HO4W74/08).cpc.

 H04W72/00.CPC.

(H04J3/00).CPC.

form$3 WITH timing near4 :
- synchronization NEAR7 (UL OR uplink)
g ‘USOCR;

_updat$3 NEAR2 timing NEAR2 group
AND (primary NEAR2 CC OR PCELL)

. US-PGPUB;

- USPAT

- US-PGPUB;

- USPAT

US-PGPUB;
{USPAT;

USOCR;
FPRS; EPO;
-JPO;

: DERWENT;
IBM_TDB

- US-PGPUB;
' USPAT:

USOCR;

. FPRS; EPO;
:JPO;
DERWENT;
:IBM_TDB

(HO4W56/0005 or HO4W76/27 or

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
:JPO;

- DERWENT;
‘IBM_TDB

- US-PGPUB;

USPAT;

'FPRS; EPO;
:JPO;

: DERWENT;
:IBM_TDB

US-PGPUB;
_USPAT;
- USOCR;

FPRS; EPO;
-JPO;

: DERWENT;
:IBM_TDB

2020/12/18
00:29 |

2020/12/18
100:29 |
12020/12/18
100:34 5

12020/12/18
00:35 |

2020/12/18
00:35 |

12020/12/18
101:03 5

2020/12/18
101:04 ?

delegat$3 NEAR2 CC AND (TA timing)
- AND ((CC2 CC2 CCs (component NEAR

US-PGPUB;
USPAT;

12020/12/18
01:09 |
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carrier)) AND (primary NEAR2 CC))
_AND UL NEAR2 timing

%form$3 WITH timing near4 ,
- synchronization NEAR7 (UL OR uplink) :

- (RAP OR random ADJ access ADJ]

- preamble) AND (creat$3 form$3)
WITH timing near4 synchronization
. NEAR?7 (UL OR uplink)

- (apply obtain$3) NEARS (TA OR tim$4
- NEAR2 advanced) SAME tim$3 NEAR2
_groups AND (UL uplink) AND

. @ad<"20100210"

(HO4W56/00 OR HO4W74/002 OR
'H04W74/0833).CPC.

' H04B7/216.CPC.

(TA timing) AND ((CC2 CC2 CCs

- (component NEAR carrier)) AND
(primary NEAR2 CC)) AND UL NEAR2
- timing

. ((radio ADJ resource ADJ control) OR
- RRC) AND delegat$3 NEAR2 CC AND
(TA timing) AND ((CC2 CC2 CCs
. (component NEAR carrier)) AND

RRC ANDdelegat$3 NEAR2 CC AND

(primary NEAR2 CC)) AND UL NEAR2
timing

AND ((radio AD] resource ADJ control) :

. OR RRC) AND RAP

'FPRS; EPO;
 DERWENT

2020/12/18
101:09 ?

. US-PGPUB;
_USPAT;
FPRS; EPO;
 DERWENT

US-PGPUB;
USPAT;

'FPRS; EPO;
 DERWENT

' US-PGPUB;

USPAT;
USOCR;

'FPRS; EPO;
:JPO;

 DERWENT;
IBM_TDB

- US-PGPUB;
- USPAT;

- USOCR;
.FPRS; EPO;
-JPO;

‘DERWENT;
. IBM_TDB

US-PGPUB;

- USPAT;

- USOCR;

. FPRS; EPO;
“JPO;

- DERWENT;
'IBM_TDB

US-PGPUB;
USPAT;
USOCR;

. FPRS; EPO;
:JPO:;
DERWENT;
IBM_TDB

- US-PGPUB;
- USPAT;

- USOCR;

. FPRS; EPO;
:JPO;
:DERWENT;
IBM_TDB

12020/12/18
101:09 5

12020/12/18
01:11 |

12020/12/18
01:12 5

12020/12/18
01:14 |

2020/12/18
0120

12020/12/18
01:20 :
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:S321:279 RAP AND (CC OR (component adj :US-PGPUB; OR ON :2020/12/18
. carrier)) SAME (RRC OR (radio ADJ] {USPAT; 01:22 :
- resource ADJ control)) - USOCR; ? ?
.FPRS; EPO;
:JPO;
‘DERWENT;
IBM_TDB

183379 ((timing ADJ2 advanced) OR TA) AND :US-PGPUB; OR ‘ON 12020/12/18
_delegat$3 NEAR2 CC AND ((CC2 CC2  USPAT; 110:55 %
- CCs (component NEAR carrier)) AND FPRS; EPO; %
(primary NEAR2 CC)) AND UL NEAR2  DERWENT
- timing :

:S338:9 delegat$3 NEAR2 CC AND (TA timing) :US-PGPUB; OR ON :2020/12/18
- AND ((((second secondary) ADJ2 CC) :USPAT; 11:02 :
. CC2 CC2 CCs (component NEAR -FPRS; EPO; %
carrier)) AND (primary NEAR2 CC)) DERWENT
%AND UL NEAR2 timing 5

Ref Hits | Search Query  DBs  Default Plurals Time
- # . Operator . Stamp

15143 3,665 (370/350).CCLS. US- OR OFF  12015/01/13
5 5 5 PGPUB; 111:08 f

'S144 51  (component NEAR carrier AND (primary ~ US- ‘OR ON  2015/01/13 |
'NEAR CC)).clm. PGPUB; 11:31 f
5145 7 uplink NEAR timing NEAR group.cm. ~ US-  OR ON  2015/01/13
PGPUB; 111:31
5146 22 ULNEARgroupcm. ~ US-  OR ON  2015/01/13
PGPUB; 11:31
5147 83 synchronization NEAR request NEAR Us-  OR ON  2015/01/13
“message.clm. PGPUB; 111:32
5146 9 S143ANDS47  US  OR  ON  201501/13
% % % PGPUB; 111:34 f
5149 2 S146ANDS47 us  OR  ON  2015/01/13
PGPUB; 11:36
5150 1 S144ANDS47  US  OR ON  2015/01/13
PGPUB; 111:36
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'S151 5,348  uplink AND synchronization.clm. Us- ‘OR ON  2015/01/13 |
PGPUB; 11:37

'S152 646 5143 AND S151 us-  OR ON  2015/01/13
5 5 5 PGPUB; 111:40 f

5153 1 /5146 AND 5152 Us- OR ON  2015/01/13 |
% % % PGPUB; 111:40 f

S154 1 5147 AND S152 Us-  OR ON  2015/01/13
PGPUB; 111:40

5155 3 UL NEAR timing NEAR group.cm. Us- OR ON  2015/01/13
PGPUB; 11:42

'S156:15  (component NEAR carrier AND (primary ~ US- ‘OR ON 12015/01/13
'NEAR CC) AND (second NEAR CC)).cim.  PGPUB; 11:44 é

S157 3 delegate ADJ CC.clm. us-  OR ON  12015/01/13
% % % PGPUB; 113:32 5

'S158 86 (primary ADJ CC) AND (radio NEAR s OR ON  2015/01/13
% % resource NEAR control).clm. PGPUB; 113:32 5

5159 1 /5147 AND S158 Us- OR ON  2015/01/13
'PGPUB; 13:33

S160 10 S144 AND S158 - OR ON  2015/01/13
'PGPUB; 113:33
S161 64 (primary AD] CC) AND (radio NEAR - - OR  ON 20150113
_resource NEAR control) AND timing.cim.  PGPUB; 113:34 i
5163 8,801 (HO4WS6/0045 ORHOAW92/100R  US-  OR  ON  2015/01/13
o 'H04W88/08).CPC. PGPUB; 115:00 |
S164 213 (HO4BY7087).CPC. Uss  OR  ON 20150113
% % % PGPUB; 115:00 f
5165 8686 (HO4L5/001 ORHO4L5/0007).CPC. ~ US-  OR  ON  2015/01/13
PGPUB; 115:00
S166 3665 (370/350)CCLS. Us-  OR  OFF 2015/01/13
_PGPUB; 15:01
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(primary ADJ CC) AND (radio NEAR
_resource NEAR control).cim.

ON  2015/01/13 |
| 15:01 |

‘ON :2015/01/13
115:01 5

ON  2015/01/13 |
15:01 |

ON  2015/01/13
i 315:02 5

‘ON :2015/01/13
115:04 :

ON  2015/01/13
| 15:04 |

‘ON :2015/01/13
115:04 5

ON  2015/01/13 |
15:31 |

(primary ADJ CC) AND (radio NEAR
_resource NEAR control).cim.

ON  2015/01/13
i 315:32 5

ON  12015/01/13
5 115:32 ?

ON  2017/04/20
| 110:49 |

uplink AND timing NEAR advance NEAR
value.cim.

‘ON :2017/04/20
:10:50 5

uplink AND timing NEAR advance NEAR
-value AND RAR.clm.

ON  2017/04/20
110:50 |

uplink NEAR timing AND TA NEAR value
_AND RAR.cIm.

ON :2017/04/20
11:02 5

(component NEAR carrier AND (primary
- NEAR CC)).cIm.

ON  2017/04/20
| 111:20
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15228 236  (primary ADJ CC) AND (radio NEAR US- ‘OR ON 12017/04/20
_resource NEAR control).cim. PGPUB; 111:20 i

S229 0 S223 AND S224 AND 5228 us-  OR ON  12017/04/20
: : : PGPUB; 111:20 :

S230 21 S223 AND S224 uUs-  OR ON  2017/04/20
% % % PGPUB; 11:21 f

S231 3 S224 AND 5228 - OR ON  2017/04/20
'PGPUB; 11:21

S322 6 form$3 WITH timing near4 synchronization US- OR ON  12020/12/18
'NEAR? (UL OR uplink).cim. PGPUB; 01:04 |

'S323 85 (TAtiming) AND ((CC2 CC2 CCs Us- ‘OR ON  2020/12/18
(component NEAR carrier)) AND (primary  PGPUB; :01:04 ?
'NEAR2 CC)).cIm. USPAT f f

$324 6 updat$3 NEAR2 timing NEAR2 group AND  US-  OR ON  2020/12/18
- (primary NEAR2 CC OR PCELL).cIm. PGPUB; 01:04 f

S325 6 delegat$3 NEAR2 CC AND (TA timing) AND US-  OR ON  2020/12/18
% % - ((CC2 CC2 CCs (component NEAR carrier)) PGPUB; :01:08 5
AND (primary NEAR2 CC)).clm. USPAT | |

S326 9 delegat$3 NEAR2 CC AND (TA timing) AND US-  OR ON  2020/12/18
((CC2 CC2 CCs (component NEAR carrier)) PGPUB; 301:08 f

16327 8 _delegat$3 NEAR2 CC AND (TA timing) AND  US- ‘OR ‘ON :2020/12/18
- ((CC2 CC2 CCs (component NEAR carrier)) PGPUB; 01:09 5
_AND (primary NEAR2 CC)) AND UL NEAR2 USPAT

timing.clm. 5

15328 8 ((radio ADJ resource ADJ control) OR RRC)  US- ‘OR ‘ON :2020/12/18
AND delegat$3 NEAR2 CC AND (TA timing) ' PGPUB; 101:10 %
. AND ((CC2 CC2 CCs (component NEAR ‘USPAT 5
_carrier)) AND (primary NEAR2 CC)) AND

UL NEAR2 timing.clm.

15329 5 (RAP OR random ADJ access ADJ US- ‘OR ‘ON :2020/12/18
. preamble) AND (creat$3 form$3) WITH  PGPUB; 01:12 ?
-timing near4 synchronization NEAR7 (UL USPAT

' OR uplink).clm. 5

1S330 523  HO04B7/216.CPC. s OR ON  2020/12/18
PGPUB; 01:20

1S331 761 (H04J3/00).CPC. uUs-  OR ON  2020/12/18
PGPUB; 101:20
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§s332 42,755 (HO4WS56/0005 or HO4W76/27 or US- ‘OR ‘ON 12020/12/18

' HO4W74/004 or HO4W56/0045 or PGPUB; 01:21
' HO4W88/08 or H04W92/10 or USPAT é
VVVVVVVVVVVVVVVVVVVVV ' HO4W56/0015 or HO4W74/08).cpc. '
§s333 40  (receiv$3 get$4) SAME (CC OR US- OR ON  2020/12/18
, (component adj carrier)) NEAR2 primary ~ PGPUB; :01:21 i
' SAME (RRC OR (radio ADJ resource AD] ~ USPAT ?
T T L1 AR S S S
S336 11 RAP AND (CC OR (component adj carrier)) US- ~ OR ON  12020/12/18
? , ' SAME (RRC OR (radio ADJ resource AD]  PGPUB; -01:22 i
_control)).cim. USPAT f f
5339 8 ((timing ADJ2 advanced) ORTA)AND ~ US- ' OR ON  2020/12/18
% % delegat$3 NEAR2 CC AND ((CC2 CC2 CCs  PGPUB; 110:57 ‘
(component NEAR carrier)) AND (primary ~ USPAT

'NEAR2 CC)) AND UL NEAR?2 timing.clm.

12/18/2020 11:08:12 AM
C:\Users\ltruong1\Documents\EAST\Workspaces\16-733106_CON15-820980.wsp
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.Q. Box 1450
Alexandria, Virginia 223131450
www.usplo.gov

I APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR |ATTORNEY DOCKET NO.I CONFIRMATION NO. J
1'6/733,106 01/02/2020 Kibum KWON PPAOQ0I0US 6857
| EXAMINER l
7590 02/0212021
Capitol IP Law Group, PLLC TRUONG, LAN-HUONG
1918 18th St., Uit 4, NW I e
Washington, DC 20009 | | v |
2464

[ NOTIFICATION DATE | DELIVERY MODE ]
02/02/2021 ELECTRONIC

NOTICE REQUIRING INVENTOR’S OATH OR DECLARATION

Q An inventor’s oath or declaration in compliance with 37 CFR 1.63 or substitute statement in compliance with 37 CFR 1.64
executed by or with respect to each inventor has not yet been submitted.

The inventor’s oath or declaration or substitute statement dated 01-02-2020 is defective. The inventor’s cath or declaration
does not comply with 37 CFR 1.63 or the substitute statement does not comply with 37 CFR 1.64 because it:

O does not include a statement that the person executing the oath or declaration or substitute statement believes the named
inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention in the application for
which the oath or declaration is being submitted.

0 does not state that the application was made or was authorized to be made by the person executing the oath or declaration or
substitute statement. . : " .

O does not acknowledge that any willful false statement made in such oath or declaration or substitute statement is punishable
under section 1001 of title 18 by fine or imprisonment of not more than 5 years, or both.

O does not identify the person executing the oath or declaration or substitute statement by his or her legal name.

O does not identify the application to which the oath or declaration or substitute statement is directed.
A Other: 2nd inventor's name does not match ADS

The substitute statement dated does not comply with 37 CFR 1.64 because it:
O does not identify the inventor with respect to whom the statement applies.

O does not identify the relationship to the non-signing inventor.

O does not identify the circumstances permitting execution of the statement.

O was signed by someone other than the applicant.

O Other:

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR 1.64, executed
by or with respect to each inventor MUST be filed no later than the date on which the issue fee is paid. See 35 U.S.C.
115(f). Failure to timely comply will result in ABANDONMENT of this application. This period for reply is not extendable
under 37 CFR 1.136(a). '

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

(571)-272-4200 or 1(888)-786-0101
Patent Publication Branch
Office of Data Management
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.Q. Box 1450
Alexandria, Virginia 22313-1450
www.usplo.gov

I APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR |ATTORNEY DOCKET NO.I CONFIRMATION NO. J
1'6/733,106 01/02/2020 Kibum KWON PPAOQOI0US 6857
| EXAMINER l
7590 02/02/2021
Capitol IP Law Group, PLLC TRUONG, LAN-HUONG

1918 18th St., Uit 4, NW R UNIT ATER NUMBER

Washington, DC 20009 | | NU |
2464

[ NOTIFICATION DATE | DELIVERY MODE ]

02/02/2021 ELECTRONIC

NOTICE REQUIRING INVENTOR’S OATH OR DECLARATION

Q An inventor’s oath or declaration in compliance with 37 CFR 1.63 or substitute statement in compliance with 37 CFR 1.64
executed by or with respect to each inventor has not yet been submitted.

The inventor’s oath or declaration or substitute statement dated 01-02-2020 is defective. The inventor’s cath or declaration
does not comply with 37 CFR 1.63 or the substitute statement does not comply with 37 CFR 1.64 because it:

O does not include a statement that the person executing the oath or declaration or substitute statement believes the named
inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention in the application for
which the oath or declaration is being submitted.

0 does not state that the application was made or was authorized to be made by the person executing the oath or declaration or
substitute statement. . : — .

O does not acknowledge that any willful false statement made in such oath or declaration or substitute statement is punishable
under section 1001 of title 18 by fine or imprisonment of not more than 5 years, or both.

O does not identify the person executing the oath or declaration or substitute statement by his or her legal name.

O does not identify the application to which the oath or declaration or substitute statement is directed.
A Other: 2nd inventor's name does not match ADS

The substitute statement dated does not comply with 37 CFR 1.64 because it:
O does not identify the inventor with respect to whom the statement applies.

O does not identify the relationship to the non-signing inventor.

Q does not identify the circumstances permitting execution of the statement.

O was signed by someone other than the applicant.

O Other:

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR 1.64, executed
by or with respect to each inventor MUST be filed no later than the date on which the issue fee is paid. See 35 U.S.C.
115(f). Failure to timely comply will result in ABANDONMENT of this application. This period for reply is not extendable
under 37 CFR 1.136(a). '

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

(571)-272-4200 or 1(888)-786-0101
Patent Publication Branch
Office of Data Management
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Examiner: TRUONG, LAN-HUONG
Kibum KWON et al. Group Art Unit: 2464

Application No.: 16/733,106 Confirmation No.: 6857

Filing Date: January 2, 2020 Attorney Docket No.: PPAO010US

Title: APPARATUS AND METHOD FOR ESTABLISHING UPLINK
SYNCHRONIZATION IN A WIRELESS COMMUNICATION SYSTEM

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
RESPONSE TO NOTICE REQUIRING INVENTOR’S OATH AND DECLARATION
Dear Commissioner:

In response to the Notice Requiring Inventor’s Oath or Declaration (“Notice”) dated
February 2, 2021, Applicant respectfully submits the second inventor’s oath or declaration in
compliance with 37 CFR 1.63, which has been previously filed in the Application No.
14/733,068, now issued as Patent No. 9,854,545. In particular, the submitted oath or declaration
corrects a typographical or transliteration error in the second inventor’s name from “Myung
Cheul JUNG” to “Myungcheul JUNG”. A copy of the Notice is also enclosed herewith. No

petition fee is required at this time. Any deficiencies may be charged to our Deposit Account No.

603320.

Respectfully submitted,
/Yeasun Yoon, Reg.# 73663/

Yeasun Yoon
Reg. No. 73,663
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Application No.: 16/733,106
Response dated April 14, 2021

Date: April 14, 2021

CUSTOMER NO. 167455
Capitol IP Law Group, PLLC
1918 18th St NW Unit 4
Washington DC 20009

Tel: 571-206-4847

Fax: 703-643-9789

YY/esp

Attachments: (1) Notice Requiring Inventor’s Oath and Declaration
(2) Second Inventor’s Oath and Declaration
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Electronic Acknowledgement Receipt

EFS ID: 42458153
Application Number: 16733106
International Application Number:
Confirmation Number: 6857

Title of Invention:

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION
IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kibum KWON

Customer Number:

167455

Filer:

Yeasun Yoon

Filer Authorized By:

Attorney Docket Number: PPAOO10US
Receipt Date: 14-APR-2021
Filing Date: 02-JAN-2020
Time Stamp: 23:48:18

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
366721
1 Oath or Declaration filed PPA0010US-Declaration.pdf no 2
64d48e121a1482ced669a2def13bb868017|

02059

Warnings: IPR2023-01269
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Information:

59367
2 Miscellaneous Incoming Letter PPA0010US-Notice.pdf no 1
b5d616131fddbe566d3dd22adc96c2ad66
6dd745
Warnings:
Information:
222908
3 Miscellaneous Incoming Letter PPA0010US-Response_.pdf no 2
80efe1810679a0d8bacdd52053b9efe7a39
d4fca
Warnings:
Information:
Total Files Size (in bytes): 648996

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTOIAIAOT (06123

Approved for use through S1/31/2014, OME 0651-0932

LLS. Patent and Trademark Offics; W 3, DEPARTMENT OF COMMERCE

¢ the Papervork Reduction Act of 1925 no perscons ave seguivad to respond to a collection of informatinn uniess o displays a vabg OME cunbror number,

Lin

DECLARATION {37 OFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA BHEEY (37 CFR 1.78)

oo |APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION
invention | IN A WIRELESS COMMUNICATION SYSTEM

As the below named oventar, | hereby declare that

This declaration |7 . ‘
o é?rggggr:i‘fon | | The stached application, or
ication number 1471733,068

S| United States application or PCT intemational application numbsr

2015-06-08

fited on

The above-identified application was made or authorized to be made by me.

| balieve that | am the original inventor or an ariginal joind inventor of a ciaimed invention in the applisation.
‘ e g i P

{ herety acknowledne that any willful false statement made in this deciaration is punishable under 18 U.8.C. 1001
try fine or imprisonment of not more thas five (8) vears, or bath

WARNING:

Fetitioner/applicant is cautioned to avoid submitting personal information in documents filed i a patent agplication that may
contribuie o dentily theft. Personal information such as social securily numbers, bank account numbers. of credit card numbers
{other {han a cheok or eredit card authorization form PT0O-2038 submitied for payment purposes) is never required by the USPTO
to support a petition or an application. {f this type of personal information is included in documents submitted o the USPTO,
pelitionhersfappiicants should consider redacting such personal information from the documents before submitiing them to the
USRTQ, Petionsrfapplicant is advisad that the record of a2 patent apphca i is available o the puglic after publication of the
application {unless a non-publication reqguest in compliance with 37 CFR 1.213{a} is made in the application) or issuance of &
patent. -’-"\jrv-ern‘om the record from an abandoned appiication may aisc be available io the u._sbii if the application is
referenced in & p ishad application or an issued patent (see 37 Lh{ 1.14). Checks and credil card authorization forms

PYTO-2038 submitted for payment purposes are nof retained in the application file and therefore are not publicly avaliabie.
pay purp b Y

LEGAL NAME OF INVENTOR

inventor Ngy‘*quhQ JUNG Date {Optional) *0 f /{ 9‘5? -~ f{»'?
Signature: v‘{f&w\‘“ ,,,,,,,,,,,,,,,,,,,

kote: An application data shest {PTO/SB/ 14 or equivalent}, including namiing the entire invertive entity, mus! accompany this forny or must have
besn préviously filed. Use an additional PTO/ALAAD Torm for each additional inventor,

This colipction of MWormsation s required by 35°U'S 18 and 37 CFR 363, The iormation iz required to rjbmin of retain @ bensiit by the pubhcwiich is i T {and
by the USSTO to process) an appication, Canflﬁe...mu‘y is governed by 35 1.8 .0, 122and 37 CFR 1,11 ang 1.14. This coilection i3 estimated 1o take 1 minuteto

compiete, inciuging gathering, preparing, and submitting the comgleted application formy to the USFTQ. Time W-ii vary dpending upon the individual-case. &Sny

conynerits on he ' 1 of 'E-he YOL Fe {0 complete this fosm and/or suggestions Tor reducing this burden, shouid be sent to the Chisf Information Officer, U.S
Paterst and Trademak Offce, U8, Department of Cormmerce, P.0. Box 1458, Alexandiia, VA 223131450, DQ NGT SEND FEFS-OR COMPLETED FORMS TO
THIS ADDRESS. 8END 7O {:cmmiqs'oner {or Patends, P.0, Box 1450, Alexandria, V& 22315-1450.

If you need assistsnce in complaling the form, call 1-800-F T 00188 snd sedont visticn 2
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-879) requires that you be given cerizin information in connhection
with your submission of the attached form refated o a patent application or patent. Accordingly,
pursuant fo the requirernants of the Act, please be advised that: {1) e general authority for the
coliection of this information is 35 U.S.C. 2(b}2); (2) furnishing of the information solicited is valuntary;
and (3} the principal purposs for which the information is used by the LL.S. Patent and Trademark
Cifice is to process andior examine your submission refated toa patent application or patant. if you do
aot furnish the reguested infermation, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of processings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject {o the following routine uses:
p Y Y g

1. The information on this form will be treated confidentially to the extent allowad under the
Freedom of Information Act(6 U.8.C. 552} and the Privacy Act (§ U.8.C 552a). Records frofm
this gysiem of records may be disclosed to the Depanment of Justice to determsine whether
disclosure of these records is required by the Freadom of Information Act,

Avecord from this system of records may be disciosed, as a rouling uss, in the course of

presenting evidence to a cowrt, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.

3. Arecord inthis systern of records may be disclosed, as a routine use, to & Member of
Congress submitting a request involving an individual, to.whom the record pertains, when the
individual has requested assistance frorm the Member with respect to the subiect matter of the
record.

4. Avecord in this system of records may be disclosed, as a routine use, to 8 contractor of the
Agenoy having nead Yor the informiation i order o perform s contract. Recipianis of
information shat be required lo comply with the requirements of the Privacy Act of 1874, as
amended, pursuant to 5 U.S.C. 552a(m}.

5. Arecord related to an Internationat Appiication filed under the Palent Coogeration Treaty in
this system of records may be disclosed, a8s a rowtine use, fo the internationat Buresy of the
Warid intellectual Property Grganization, pursuant to the Patent Cooperation Treaty.

8. Avecord in this systerm of records may ba disclosed, as a routine use, 1o another federal
ggency for purposes of National Security review (35 U.S.C. 181) and for review pursuant (o
the Atomic Erergy Act (42 U.S.C. 218(c)).

7. Arecord from this systern of records may be disclosed, as a rouline use, 1o the Administrator,
General Services, of fds/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2004 and 2808, Such disclosure shail
be made in accordance with the GSA regulations governing inspection of regords for this
purpose, and any other relevant (fe., GSA or Commerce) direstive. Such disclosure shail not
be used fo make determinations aboul individuals.

8. A record from this syster of records may be disclosed, as a routine use, to the public after
sither publication of the application pursuant to 35 U.S C. 122(b) or issuance of a patent
pursuant to 35 U.8.C. 151. Further, a record may be disciosed, subject io the fimitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
bacame abandoned or in which the proceadings were terminated and which apgplication is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routing use, 10 a Federai, Siate,
or focal law erdorcement agency, if the USPTO benomes aware of a viclation or potential
violation of faw or regulation,

i
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

16733106 02-Jan-2020 Kibum KWON PPA0O10US 6857

TITLE OF INVENTION :

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION IN A WIRELESS COMMUNICATION SYSTEM

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC111(a) [2464 350000 LAN-HUONG TRUONG
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1200 $0 $1200 14-Apr-2021 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address: Current Indicated Fee Address:

167455
Capitol IP Law Group, PLLC

1918 18th St., Unit 4, NW
Washington DC 20009

UNITED STATES
434-906-2975

natent@capitolinlaw.com
Ld Ld Ld

[ Change of correspondence address requested, system [ Fee Address indication requested, system generated SB/47-EFS
generated AIA/122-EFS form attached form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

O Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

® Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

IPR2023-01269
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ | authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ current fees due

The Director is hereby authorized to apply my previously paid
[ ] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any defgcé%r_g,% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. Capitol IP Law Group, PLLC

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

korea, republic

PANTECH CORPORATION SEOUL of

corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Yeasun Yoon, Reg.# 73663/ Date 04-14-2021

Name Yeasun Yoon Registration Number | 73663

IPR2023-01269
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Electronic Patent Application Fee Transmittal

Application Number:

16733106

Filing Date:

02-Jan-2020

Title of Invention:

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION
IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kibum KWON

Filer: Yeasun Yoon
Attorney Docket Number: PPAOO10US
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200

IPR2023-01269
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Electronic Acknowledgement Receipt

EFS ID: 42458054
Application Number: 16733106
International Application Number:
Confirmation Number: 6857

Title of Invention:

APPARATUS AND METHOD FOR ESTABLISHING UPLINK SYNCHRONIZATION
IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kibum KWON

Customer Number:

167455

Filer:

Yeasun Yoon

Filer Authorized By:

Attorney Docket Number: PPAOO10US
Receipt Date: 14-APR-2021
Filing Date: 02-JAN-2020
Time Stamp: 23:50:49

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1200

RAM confirmation Number E20214DN50450591

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

IPR2023-01269
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46048
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
2b363a08426f2b0ac511470ab34de7 13889
2p3f3
Warnings:
Information:
32015
2 Fee Worksheet (SB06) fee-info.pdf no 2
2fbceb555c2b29be59cac9e9aled48e5062
Warnings:
Information:
Total Files Size (in bytes): 78063

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/733,106 05/18/2021 11012954 PPA0010US 6857
167455 7590 04/28/2021

Capitol IP Law Group, PLLC
1918 18th St., Unit 4, NW
Washington, DC 20009

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Kibum KWON, Seoul, KOREA, REPUBLIC OF;
PANTECH CORPORATION, Seoul, KOREA, REPUBLIC OF;
Myungcheul JUNG, Seoul, KOREA, REPUBLIC OF,;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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grants to the person(s) having title to this patent the right to exclude others from making,
using, offering for sale, or selling the invention throughout the United States of America or
importing the invention into the United States of America, and if the invention is a process,
of the right to exclude others from using, oftering for sale or selling throughout the United
States of America, products made by that process, for the term set forth in 35 v.s.c. 154(2)(2)
or (c)(r), subject to the payment of maintenance fees as provided by 35 u.s.c. 41(b). See the

Maintenance Fee Notice on the inside of the cover.

O Y S N

Performing the Functions and Duties of the Under Secretary of Commerce for Intellectual Property

Director of the United States Patent and Trademark Office IPR2023-01269
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ARTIFACT SHEET

Enter artifact number below. Artifact number is application number +
artifact type code (see list below) + sequential letter (A, B, C ...). The first
artifact folder for an artifact type receives the letter A, the second B, etc..
Examples: 59123456PA, 59123456PB, 59123456ZA, 591234567B

16733106ZA
Indicate quantity of a single type of artifact received but not scanned. Create
individual artifact folder/box and artifact number for each Artifact Type.

CD(s) containing;:
computer program listing
Doc Code: Artifact Artifact Type Code: P
pages of specification
and/or sequence listing
and/or table Artifact Type Code: S
Doc Code: Artifact

content unspecified or combined
Doc Code: Artifact Artifact Type Code: U

voluntary electronic submission
Doc Code: Artifact

Artifact Type Code: T

Stapled Set(s) Color Documents or B/W Photographs
Doc Code: Artifact  Artifact Type Code: C

Microfilm(s)
Doc Code: Artifact  Artifact Type Code: F

Video tape(s)
Doc Code: Artifact  Artifact Type Code: V

Model(s)
Doc Code: Artifact  Artifact Type Code: M

Bound Document(s)
Doc Code: Artifact  Artifact Type Code: B

Confidential Information Disclosure Statement or Other Documents
marked Proprietary, Trade Secrets, Subject to Protective Order,

Material Submitted under MPEP 724.02, etc.
Doc Code: Artifact  Artifact Type Code X

1 Other, description:. PATENT GRANT
Doc Code: Artifact  Artifact Type Code: Z

August 31, 2016
IPR2023-01269
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Case H:2L-0v-00005-RWS  Document 2 Filed 05/25/21 Page L of 2 PageliD # 220

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following
[ Trademarks or [A Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
5:21-CV-00065 5/25/2021 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT
PANTECH CORPORATION COOLPAD GROUP LIMITED, COOLPAD
TECHNOLOGIES INC., YULONG COMPUTER
TELECOMMUNICATION SCIENTIFIC (SHENZHEN)
AN I TN and DIRITAL TECH INR /RN
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,538,411 9/17/2013 Pantech Corporation
2 10,841,142 11/17/2020 Pantech Corporation
3 9,237,566 1/12/2016 Pantech Corporation
4 8,649,346 2/11/2014 Pantech Corporation
511,012,954 5/18/2021 Pantech Corporation
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
IPR2023-01269
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Case H:21-0v-00005-RWS  Document 2 Filed OB/25/21 Page 2 of 2 PageiD & 221

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following

[ Trademarks or [A Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
5:21-CV-00065 5/25/2021 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT
PANTECH CORPORATION COOLPAD GROUP LIMITED, COOLPAD
TECHNOLOGIES INC., YULONG COMPUTER
TELECOMMUNICATION SCIENTIFIC (SHENZHEN)
AN I TN and DIRITAL TECH INR /RN
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,809,641 10/26/2004 Pantech Corporation
2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
IPR2023-01269
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AO 120 {Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following
[ Trademarks or [ Patents. ( [] the patent action invelves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT __
5:21-CV-00085 5/25/2021 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT
PANTECH CORPORATION COOLPAD GROUP LIMITED, COOLPAD
TECHNOLOGIES INC., YULONG COMPUTER
TELECOMMUNICATICN SCIENTIFIC (SHENZHEN)
A LT and DURITAL TECH INA IRV
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,538,411 9/17/2013 Pantech Corporation
2 10,841,142 11/17/2020 Pantech Corporation
3 9,237,566 1/12/2016 Pantech Corporation
4 8,649,346 2/11/2014 Pantech Corporation
511,012,854 5/18/2021 Pantech Corporation
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[J Amendment [] Answer [1 Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upaon initiation of action, mail this copy to Director

Copy 2—Upon filing decument adding patent(s), mail this copy te Director

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director

IPR2023-01269
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AD 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 11.5.C, § 290 and/or 15 U.S.C. § 1116 you arc hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following
O Trademarks or [ Patents. { [J the patent action involves 35 U.S.C, § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT . .
5:21-CV-00065 5/25/2021 . for the Eastern District of Texas, Texarkana Division
PLAINTIFF _ DEFENDANT
PANTECH CORPORATION COOLPAD GROUP LIMITED, COOLPAD
TECHNOLOGIES INC., YULONG COMPUTER
TELECOMMUNICATION SCIENTIFIC (SHENZHEN)
~O T TR and DIRITAL TECU NS /RAVI
PATENT OR DATE OF PATENT
TRADEMARK NQ. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,809,641 10/26/2004 Pantech Corporation’
2
3
4
5
In the above—entitled case, the following patent{s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
O Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OGR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

IPR2023-01269
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Case 5:21-cv-00065-RWS Document 25 Filed 11/26/21 Page 1 of 2 PagelD #: 615

AO 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

REPORT ON THE

TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

[ Trademarks or

for the Eastern District of Texas, Texarkana Division

on the following

[JPatents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO.
5:21-cv-00065

DATE FILED
5/25/2021

U.S. DISTRICT COURT

for the Eastern District of Texas, Texarkana Division

PLAINTIFF

PANTECH CORPORATION

DEFENDANT

COOLPAD TECHNOLOGIES INC., YULONG
COMPUTER TELECOMMUNICATION SCIENTIFIC
(SHENZHEN) CO., LTD.

TR%;&TR%\I o %‘?{TER(EDEEE; HOLDER OF PATENT OR TRADEMARK
1 8,638,411 9/17/2013 Pantech Corporation
2 10,841,142 11/17/2020 Pantech Corporation
3 9,237,566 1/12/2016 Pantech Corporation
4 8,649,346 2/11/2014 Pantech Corporation
5 11,012,954 5/18/2021 Pantech Corporation

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED BY
chf}égﬁz@m ¥ Amendment [0 Answer [ Cross Bill [ Other Pleading
TR};%E&TR?S\I o %’;TITERTDIE;TEEE HOLDER OF PATENT OR TRADEMARK
1 9,288,824 3/15/2016 Pantech Corporation
2 9,152,479 10/6/2015 Pantech Corporation

3

4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 5:21-cv-00065-RWS Document 25 Filed 11/26/21 Page 2 of 2 PagelD #: 616

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following

[] Trademarks or ~ []Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
5:21-cv-00065 5/25/2021 for the Eastern District of Texas, Texarkana Division

PLAINTIFF DEFENDANT

PANTECH CORPORATION COOLPAD TECHNOLOGIES INC., YULONG

COMPUTER TELECOMMUNICATION SCIENTIFIC
(SHENZHEN) CO., LTD.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 6,809,641 10/26/2004 Pantech Corporation

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
’ IPR2023-01269
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Case 5:21-ov-00085-RWE  Document 45 Fied 05/008/22 Page 1 of 2 PageiD & 738
C
AO 120 (Rev. 08/10)
TO: Mail Stop 8 REPORT ON THE
‘ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S, District Court for the Eastern District of Texas, Texarkana Division on the following
[] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
5:21-CV-00065 5/25/2021 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT
PANTECH CORPORATION GOOLPAD GROUP LIMITED, COOLPAD
TECHNOLOGIES INC., YULONG COMPUTER
TELECOMMUNICATION SCIENTIFIC (SHENZHEN)
CO ITTR and RIGITAL TECH INC /RN
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8,538,411 9/17/2013 Pantech Corporation
2 10,841,142 11/17/2020 Pantech Corporation
3 9,237,566 1/12/2016 Pantech Corporation
4 8,649,346 211172014 Pantech Corporation
511,012,954 5/18/2021 Pantech Corporation
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[J Amendment [ Answer [1 Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

It is ORDERED that the above-titled cause is DISMISSED WITH PREJUDICE.
CLERK (BY) DEPUTY CLERK DATE

DD A, 0 {ola S. Oliver 5/6/22

Copy 1—Upon initiation of action, mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 340 of 345
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AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following

[0 Trademarks or  [#Patents. ( [] the patent action involves 35 U.S.C. § 292.).

DOCKET NO. DATE FILED U.S. DISTRICT COURT
5:21-CV-00065 5/25/2021 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT
PANTECH CORPORATION GOOLPAD GROUP LIMITED, COOLPAD
TECHNOLOGIES INC., YULONG COMPUTER
TELECOMMUNICATION SCIENTIFIC (SHENZHEN)
~OC TR and NGITAL TECKH INC /RN
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,809,641 10/26/2004 Pantech Corporation
2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[[] Amendment [] Answer [] Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
It is ORDERED that the above-titled cause is DISMISSED WITH PREJUDICE.

CLERK (BY) DEPUTY CLERK DATE

0D A, 0ol . Oliver 5/6/22

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 341 of 345
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TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following

[ Trademarks or [A Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT

5:22-cv-00069 6/3/2022 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT

PANTECH CORPORATION and
PANTECH WIRELESS, LLC

ONEPLUS TECHNOLOGY (SHENZHEN) CO., LTD.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,548,839 1/17/2017 Pantech Corporation

2 11,172,493 11/9/2021 Pantech Wireless

3 8,587,710 11/19/2013 Pantech Corporation

4 11,012,954 5/18/2021 Pantech Corporation

5 8,893,052 11/18/2014 Pantech Corporation

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

Copy 3—Upeon termination of action, mail this copy to Director

IPR2023-01269

Pantech Wireless, LLC Ex. 2021

Paqge 342 of 345
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TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court
[ Patents.

[ Trademarks or

for the Eastern District of Texas, Texarkana Division

on the following

( O the patent action involves 35 U.S.C. § 292.):

DOCKET NO.
5:22-cv-00069

DATE FILED

6/3/2022

U.S. DISTRICT COURT
for the Eastern District of Texas, Texarkana Division

PLAINTIFF

PANTECH CORPORATION and
PANTECH WIRELESS, LLC

DEFENDANT
ONEPLUS TECHNOLOGY (SHENZHEN) CO., LTD.

PATENT OR

TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

1 10,869,247

12/15/2020

Pantech Wireless

N

9,063,654

6/23/2015

Pantech Corporation

3 10,162,490

12/25/2018

Pantech Corporation

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

[0 Amendment

[0 Answer

[1 Cross Bill [ Other Pleading

PATENT OR

TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upeon termination of action, mail this copy to Director

Copy 4—Case file copy IPR2023-01269

Pantech Wireless, LLC Ex. 2021
Paqge 343 of 345
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Mail Stop 8

REPORT ON THE

PANTECH CORPORATION and
PANTECH WIRELESS, LLC

ONEPLUS TECHNOLOGY {SHENZHEN) CO., LTD.

ro: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.5.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following

[ Trademarks or [ Patents. { L1 the patent action invelves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT

5:22-cv-00069 6/3/2022 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT

PATENT OR DATL OF PATENT - .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 9,548,839 117/2017 Pantech Corporation
2 11,172,493 11/9/2021 Pantech Wireless
3 8,587,710 11/19/2013 Pantech Corporation
4 11,012,954 5/18/2021 Pantech Corporation
5 8,893,052 11/18/2014 Pantech Corporation
In the above—entitled case, the following patent(s)/ frademark(s} have been included:
DATE INCLUDED INCLUDED BY
O Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT - -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

2
3
4
3
In the above entitled case, the following decision has been rendered or judgement issued:
DECISION/TUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy te Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 344 of 345



AO 120 (Rev. 08/10)

Mail Stop 8

REPORT ON THE

TO: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.5.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Texarkana Division on the following
[] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
5:22-¢cv-00069 6/3/2022 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT
PANTECH CORPORATION and ONEPLUS TECHNOLOGY (SHENZHEN} CO., LTD.
PANTECH WIRELESS, LLC
PATENT OR DATE OF PATENT S .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 10,869,247 12/15/2020 Pantech Wireless
2 9,063,654 6/23/2015 Pantech Corporation
3 10,162,490 12/25/2018 Pantech Caorporation

4

In the above— entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
0 Amendment 1 Answer ] Cross Bill 1 Other Pleading
PATENT OR DATE OF PATENT . -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

Z
3
4
5
In the above entitled case, the following decision has been renderad or judgement issued:
DECISION/AJUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon fiting document adding patent(s), mail this copy te Director

Copy 3—Upon termination of action, mail this copy te Director
Copy 4—Case file copy

IPR2023-01269
Pantech Wireless, LLC Ex. 2021
Paqge 345 of 345
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