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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 Inc.

Application No./Patent No.: Filed/Issue Date; 2016-10-31

Titled: APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT CARRIER SYSTEM
Pantech 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. D 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. D 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, D 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: KiBum KWON, et al To: Pantech Co., Ltd.

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

Reel 030072 , Frame 0257 , or for which a copy thereof is attached.

2 From: Pantech Co., Ltd. To: Pantech Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel 040005 , Frame 0257 , 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 0£ti0n 2.
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STATEMENT UNDER 37 CFR 3.73(c)

3. 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.
4. 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.
5. 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.
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.

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

D 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.

/Christopher B. Kilner/ 2016-10-31

Signature Date

Christopher B. Kilner Patent Attorney (Reg. No. 45,381)

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
Oifice 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.

IPR2025-00720, OnePlus Ex. 1002
Page 3 of 353



ASSIGNMENT SERVING AS DECLARATION PER 37 C.E.R. § 1.63(e}

As'd below named inventor and Assignor, | declare that;
This assignment and declaration are directed to:.

BJ  The attached application entitled
APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

having attorney docket number (“Application®), which claims priority
from;
Korean Patent Application No. 10-2012-0030216, filed March 23,2012,

[] Asamendédon__ . v (if applicable);

The above-identified Application was made or authorized to be made by me.

[ believe that1:am the original invéntor or an original joint inventor of a claimed invention

in the Application,

| hereby acknowledge that any willful false statement made in this declaration is
punishable under 18 U.S.C.'§ 1001 by fine or imprisonment of not more than five (5) years, or
both.

Whereas, Assignor has invented certain new and useful processes, machines, articles of
manufacture, compositions-of matter, andior improvements thereof (“!nventron”) disclosed in the
Application,

Whereas, Assignor desires to corivey all rights, titles, and interests in ‘and to the same
to;

PANTECH CO,, LTD. )
Pantech Bldg., -2, DMC Sangam-dong
Mapo-gu '
121-792 Seoul

South Korea

Now; for valuable consideration by Assignee to Assignor, the receipt of which is hereby
acknowledged, and for other good and valuable consideration, Assignee and Assignor hereby
agree as follows: '

Assignor hereby conveys, assigns, sells and transfers to Assignee all rights, title and
interests in and to-the Invention disclosed in said application and in and to-any Letters Patent of

" "PR2025-00720, OnePlus Ex. 1002
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\ 'HC Park & Assoc&afes PLC

Docket No,

the Umted States (US) any continuation; division, renewal, or substitute thereof, and hereby

‘ ply in its own name for patents or Inventor's certificates- and

: . filed for the Invention in any and all couritries, including

(w;thout iamltahon) all rightsfo claim. ptiority based thereon, all patents granted thereon and all
reissues, extensions and renewals thereof.

Assignor .h.er,‘e‘by covenants that no-assignment; sale, agreement.or encumbrance. has
been or will be made or entered into which would conflict with this Assignment.

Assignor further covenants that Assignee: will, upon Asstgnees request, be. provided
promptly with all pertinent facts and docurents relating to'the Invention, Patent, Application and
any patents granted thereon, as may be known and accessible to. Assignor; and Assignior will
testify as to the same in any interference, litigation or proceeding related thereto and will
promptly-execute and deliver to Assignee or Assxgnees legal representative ahd all papers;
instruments of dffidavits: required to apply for, protect, obtain, maintain, issue, defend and
enforce the Application, Patent; Invention, whether in the US or-any and all foreign countries
and any patents granted thereon and/er for obtaining any reissue or reissues of any patent
which-may be granted for the invention and perform such further acts which may be necessary
or desirable to carry out the intent of this ;agreement as the Assignee thereof shall hereafter
require and prepare at assignee’s expense.

IN WITNESS WHEREOF, Invéntor and Assignior has: hereunto set hand and seal.

First Inventor's and Assignor's Name: . Ki Bum KWON

Addresst Pantech Bldg., I-2, DMC
Sangam»dong, Mapo-gu

.Souﬁi Kor_eaf .

S /
First Inventor's and Assignor's Signature: %‘ éw. Aﬁm

Page 20f3

IPR2025- 00720, OnePlus Ex. 1002
Page 5 of 353




§ HC Park & Associates, PLC

Tyt i

Docket No. .

Second [nventor's and Assignor's Name: Jae Hyun AHN

Address: .~ Pantech Bldg,, I-2, DMC
Sangam-dong, Mapo-gu
124-270 Seoul
South Korea

Second Inventor's.and Assignor's
‘Signature:

Date:

Third Inventor's and Assignor's Name:  Kang Suk HUH

Address: Pantech Bidg.. I-2, DMC
Sangam:dong, Mapo-gu
121-270 Seoul
‘South Korea

Third inventor's and Assignor's Signature: HUJ"/ L/ C&ﬂ{i} | S M«k _

Date: March P, del3

"**1PR2025-00720, OnePlus Ex. 1002
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08Ba (03-15)

Approved for use through 07/31/2016. 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 contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2016-10-31

First Named Inventor | Ki Bum KWON

Art Unit

Examiner Name

Attorney Docket Number P5256USC1C1

U.S.PATENTS
. . . . Pages,Columns,Lines where
E).(gm*lner Cite Patent Number Kind Issue Date Narpe of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document :
Figures Appear
1 8804668 2014-08-12 Dinan
2 8964645 2015-02-00 Kwon, et al.

If you wish to add additional U.S. Patent citatio

n information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS
Examiner| ., Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No : Relevant Passages or Relevant
Initial Number Code’| Date of cited Document :
Figures Appear

1 20130114574 2013-05-09 Ng et al.

2 20120142361 2012-06-07 Zhao et al.

3 20130028185 2013-01-31 Wu

4 20130064165 2013-03-14 Chen et al.

EFS Web 2.1.17

IPR2025-00720, OnePlus Ex. 1002
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2016-10-31
First Named Inventor | Ki Bum KWON

Art Unit

Examiner Name

Attorney Docket Number P5256USC1C1

5 20090170510 2009-07-02 Kim

6 20130336298 2013-12-19 Dinan

7 20130058309 2013-03-00 Kuo

8 20130188612 2013-07-00 Dinan, Esmael Hejazi
9 20140286240 2014-09-00 Kim, et al.

10 20140120920 2014-05-00 Park, et al.

11 20130188473 2013-07-00 Dinan, Esmael Hejazi

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Aoplicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code4| Date PP Passages or Relevant
Document .
Figures Appear
Datang Mobile Comm. Corresponds to US
1 2011-032497 WO 2011-03-24 Equip. Co. 2012-0142361 |:|
2 2257085 EP 2010-12-01 ZTE Corporation |:|

EFS Web 2.1.17
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Application Number

Filing Date 2016-10-31
INFORMATION DISCLOSURE First Named Inventor | Ki Bum KWON
STATEMENT BY APPLICANT [ ——

( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number P5256USC1C1

3 2424306 EP 2012-02-29 | NEC Corporation

4 2387279 EP 2011-11-16 Panasonic Corporation

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

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 International Search Report dated June 26, 2013, issued for International Application No. PCT/KR2013/002421.

2 Notice of Allowance issued October 17, 2014 issued for US Patent Application No. 13/849,296.

3 3rd Generation Partnership Project Technical Specification 36.331, v10.5.0, dated March 14, 2012

4 3rd Generation Partnership Project Technical Specification 36.300, v10.7.0, dated March 14, 2012

5 3rd Generation Partnership Project Technical Specification 36.321, v10.5.0, dated March 16, 2012

6 Non-Final Office Action issued March 27, 2015, in U.S. Patent Application No. 14/626,047.

7 Non-Final Office Action issued April 21, 2016, in U.S. Patent Application No. 14/626,047.

EFS Web 2.1.17 IPR2025-00720, OnePlus Ex. 1002
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Application Number

Filing Date 2016-10-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ki Bum KWON
Art Unit

Examiner Name

Attorney Docket Number P5256USC1C1

8 Notice of Allowance issued July 29, 2016 issued for US Patent Application No. 14/626,047. |:|

If you wish to add additional non-patent literature document citation information please click the Add button
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 wnw LUSETO.GOY or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). ® 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 WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17 IPR2025-00720, OnePlus Ex. 1002
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Application Number

Filing Date 2016-10-31
INFORMATION DISCLOSURE First Named Inventor | Ki Bum KWON
STATEMENT BY APPLICANT [ ——

( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number P5256USC1C1

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 [Christopher B. Kilner/ Date (YYYY-MM-DD) 2016-10-31

Name/Print Christopher B, Kilner Registration Number 45,381

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.S.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.

EFS Web 2.1.17 IPR2025-00720, OnePlus Ex. 1002
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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 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 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 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.

IPR2025-00720, OnePlus Ex. 1002
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Filer: Hae-Chan Park/Sheryll Jenkins
Attorney Docket Number: P5256USC1C1
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 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

[PR2025-00720, OnePlus Ex. 1002
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Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600

IPR2025-00720, OnePlus Ex. 1002
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Electronic Acknowledgement Receipt

EFS ID: 27371323
Application Number: 15338993
International Application Number:
Confirmation Number: 3430

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Customer Number:

58027

Filer:

Hae-Chan Park/Sheryll Jenkins

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P5256USC1C1
Receipt Date: 31-0CT-2016
Filing Date:
Time Stamp: 15:29:43

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1600

RAM confirmation Number

110116INTEFSW15312000

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

IPR2025-00720, OnePlus Ex. 1002
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
304614
1 P5256USC1C1-Specification.pdf yes 68
2d1b82186826cf36574b7ee98053a732f64
5324c
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 64
Claims 65 67
Abstract 68 68
Warnings:
Information:
1532339
2 Drawings-only bla.Ck and white line P5256USC1C1-Drawings.pdf no 16
drawings
74b02f5c804633870a208d86%a4a37189¢2|
Warnings:
Information:
3057316
3 Application Data Sheet P5256USC1C1-ADS.pdf no 9
54ba8113cfdd0f941cfa3cc79882b2071d65
d7ed
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
821391
4 Power of Attorney P5256USC1C1-POA-373C.pdf no 3
067683c358d4835c103e872398100f03318
55772
Warnings:
Information:

IPR2025-00720, OnePlus Ex. 1002
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366498

Oath or Declaration filed P5256USC1C1-Oaths.pdf no 3

8cAff417d2c98b943950eaf76ecf3121a4907]
9b

Warnings:

Information:

1669399

Information Disclosure Statement (IDS)

Form (SB08) P5256USC1C1-IDS.pdf o ;

02f643c250fcf7ba2e7bef0e0ad47e4d 1081
3730

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

262895
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APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE

COMPONENT CARRIER SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation of U.S. Patent Application No. 14/626,047, filed
February 19, 2015, which is a continuation of U.S. Patent Application No. 13/849,296, filed on
March 22, 2013, now issued as U.S. Pat. No., 8,964,645, and claims priority from and the
benefit of Korean Patent Application No. 10-2012-0030216, filed on March 23, 2012, all of

which are incorporated by reference for all purposes as if set forth herein.

BACKGROUND

[0002] FIELD

[0003] The present invention relates to wireless communication and, more particularly, to
an apparatus and method for uplink synchronization in a multiple component carrier system.

[0004] DISCUSSION OF THE BACKGROUND

[0005] In a common wireless communication system, although an uplink bandwidth and
a downlink bandwidth are differently set, only one carrier is chiefly taken into consideration. In
3" Generation Partnership Project (3GPP) Long Term Evolution (LTE), the number of carriers
forming uplink and downlink is one based on a single carrier and the bandwidth of uplink and
the bandwidth of downlink are symmetrical to each other. In this single carrier system, random
access is performed using one carrier. As multiple component carrier systems are recently
introduced, random access has been able to be implemented through several component carriers.

[0006] A multiple component carrier system means a wireless communication system
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capable of a carrier aggregation. The carrier aggregation is technology in which small
fragmented bands are efficiently used, and the carrier aggregation creates an effect that uses a
logically wide band by aggregating a plurality of physically continuous or discontiguous bands
in a frequency domain.

[0007] A terminal performs a random access procedure in order to access a network. The
random access procedure can be divided into a contention-based random access procedure and a
non-contention-based random access procedure. The greatest difference between the contention-
based random access procedure and the non-contention-based random access procedure lies in
whether a random access preamble is dedicated to one terminal or not. An object of a terminal to
perform a random access procedure on a network can include initial access, a handover, a
scheduling request, and timing alignment.

[0008] In a multiple component carrier, in order to effectively perform timing alignment,
a concept of a Timing Advance Group (TAG) is used. The TAG is a group of one or more
serving cells having the same timing advance value and is configured in response to higher layer
signaling. A base station can indicate that a secondary serving cell is included in what TAG for
each secondary serving cell. For example, a base station can inform a terminal that a first
secondary serving cell is included in a first TAG, a second secondary serving cell is included in a
second TAG, and a third secondary serving cell is included in a first TAG, regarding the three
secondary serving cells configured in the terminal.

[0009] However, a signaling protocol for informing that a secondary serving cell is
included in what TAG has not yet been clearly defined. Furthermore, when a TAG to which a
secondary serving cell belongs is changed according to a channel condition, whether a terminal

will be informed using what method and how the method will be implemented have not yet been
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disclosed.

SUMMARY

[0010] An object of the present invention is to provide an apparatus and method for
uplink synchronization in a multiple component carrier system.

[0011] Another object of the present invention is to provide an apparatus and method for
reorganizing a TAG based on an RRC connection reconfiguration procedure.

[0012] Yet another object of the present invention is to provide an apparatus and method
for reorganizing a TAG based on a random access procedure.

[0013] Yet further another object of the present invention is to provide an apparatus and
method for sending TAG configuration information for reorganizing a TAG and secondary
serving cell configuration information.

[0014] In accordance with an aspect of the present invention, there is provided UE for
obtaining uplink synchronization in a multiple component carrier system. The UE includes a
random access processing unit configured to control the transmission of a random access
preamble used to obtain a timing advance value for the uplink timing synchronization of a
secondary serving cell, a transmission unit configured to send the random access preamble to an
eNB, a reception unit configured to receive secondary serving cell configuration information
ordering the secondary serving cell to be additionally configured in the UE, from the eNB, and a
Radio Resource Control (RRC) processing unit configured to reorganize a TAG that is a set of
serving cells having the same timing advance value so that the secondary serving cell is included
in the TAG.

[0015] In accordance with another aspect of the present invention, there is provided a
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method of UE obtaining uplink synchronization in a multiple component carrier system. The
method includes sending a random access preamble used to obtain a timing advance value for the
uplink timing synchronization of a secondary serving cell to an eNB, receiving secondary
serving cell configuration information, ordering the secondary serving cell to be additionally
configured in the UE, from the eNB, receiving a Random Access Response (RAR) message
including a timing advance value from the eNB as a response to the random access preamble,
and reorganizing a TAG that is a set of serving cells having the same timing advance value so

that the secondary serving cell is included in the TAG.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and together with the description serve to
explain the principles of the invention.

[0017] FIG. 1 shows a wireless communication system to which the present invention is
applied,

[0018] FIG. 2 is a flowchart illustrating a procedure of obtaining a multiple timing
advance value in accordance with an example of the present invention;

[0019] FIG. 3 shows a process of sending secondary serving cell configuration
information and TAG configuration information through one RRC connection reconfiguration
procedure;

[0020] FIG. 4 is a flowchart illustrating a method of performing random access in

accordance with an example of the present invention,
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[0021] FIG. 5 is a flowchart illustrating a method of reorganizing a TAG in accordance
with an example of the present invention;
[0022] FIG. 6 is a flowchart illustrating a method of reorganizing a TAG in accordance
with another example of the present invention,
5 [0023] FIG. 7 is a flowchart illustrating a method of reorganizing a TAG in accordance
with yet another example of the present invention;
[0024] FIG. 8 is a flowchart illustrating a method of reorganizing a TAG in accordance
with still yet another example of the present invention;
[0025] FIG. 9 is a flowchart illustrating a method of reorganizing a TAG in accordance
10 with further yet another example of the present invention;
[0026] FIG. 10 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention;
[0027] FIG. 11 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention;
15 [0028] FIG. 12 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention;
[0029] FIG. 13 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention;
[0030] FIG. 14 is a flowchart illustrating a method of UE reorganizing a TAG in
20 accordance with an example of the present invention,
[0031] FIG. 15 is a flowchart illustrating a method of a BS reorganizing a TAG in
accordance with an example of the present invention; and

[0032] FIG. 16 is a block diagram showing UE and a BS for sending signals regarding

IPR2025-00720, OnePlus Ex. 1002
Page 23 of 353



10

15

20

uplink synchronization in accordance with an example of the present invention.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0033] Hereinafter, in this specification, the contents of the present invention will be
described in detail in connection with some exemplary embodiments, with reference to the
accompanying drawings. It is to be noted that in assigning reference numerals to elements in the
drawings, the same reference numerals denote the same elements throughout the drawings even
in cases where the elements are shown in different drawings. Furthermore, in describing the
embodiments of the present invention, a detailed description of the known functions and
constitutions will be omitted if it is deemed to make the gist of the present invention
unnecessarily vague.

[0034] Furthermore, in this specification, a wireless communication network is described
as the subject, but tasks performed in the wireless communication network can be performed in a
process in which a system (e.g., a base station) managing the wireless communication network
controls the wireless communication network and sends data or can be performed by a terminal
that accesses the wireless communication network. In accordance with the present invention, the
wireless communication system includes a communication system supporting one or more
component carriers.

[0035] FIG. 1 shows a wireless communication system to which the present invention is
applied.

[0036] Referring to FIG. 1, a plurality of the wireless communication systems 10 are
widely deployed in order to provide a variety of communication services, such as voice and

packet data. The wireless communication system 10 includes one or more Base Stations (BS)
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11. The BSs 11 provide communication services to specific cells 15a, 15b, and 15¢. Each of the
cells may be classified into a plurality of areas (called sectors).

[0037] User Equipment (UE) 12 may be fixed or mobile and may also be called another
terminology, such as a Mobile Station (MS), a Mobile Terminal (MT), a User Terminal (UT), a
Subscriber Station (SS), a wireless device, a Personal Digital Assistant (PDA), a wireless
modem, or a handheld device. The BS 11 may also be called another terminology, such as an
evolved-NodeB (eNB), a Base Transceiver System (BTS), an access point, a femto BS, a home
NodeB, or arelay. The cell should be interpreted as a comprehensive meaning that indicates
some area covered by the BS 11. The cell has a meaning that covers a variety of coverage areas,
such as a mega cell, a macro cell, a micro cell, a pico cell, and a femto cell.

[0038] Hereinafter, downlink refers to communication from the BS 11 to the UE 12, and
uplink refers to communication from the UE 12 to the BS 11. In downlink, a transmitter may be
part of the BS 11, and a receiver may be part of the UE 12. In uplink, a transmitter may be part
of the UE 12, and a receiver may be part of the BS 11. Multiple access schemes applied to the
wireless communication system are not limited. A variety of 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),
Single Carrier-Frequency Division Multiple Access (SC-FDMA), OFDM-FDMA, OFDM-
TDMA, and OFDM-CDMA, may be used. Uplink transmission and downlink transmission may
be performed in accordance with a Time Division Duplex (TDD) scheme using different times or
a Frequency Division Duplex (FDD) scheme using different frequencies.

[0039] A Carrier Aggregation (CA) supports a plurality of component carriers. The CA

is also called a spectrum aggregation or a bandwidth aggregation. The CA is technology in
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which small fragmented bands are efficiently used. The CA can create an effect that uses a
logically wide band by aggregating a plurality of physically continuous or discontiguous bands
in a frequency domain. Each of carriers aggregated by a CA is called a Component Carrier
(CC). Each of the CCs is defined by a bandwidth and a center frequency. A CA is introduced in
order to support an increased throughput, prevent an increase of costs due to the introduction of
wideband Radio Frequency (RF) devices, and guarantee compatibility with the existing systems.
For example, if 5 CCs are allocated as the granularity of a carrier unit having a 20 MHz
bandwidth, a maximum of a 100 MHz bandwidth can be supported.

[0040] CCs may have different sizes (i.e., bandwidths). For example, assuming that 5
CCs are used to form a 70 MHz band, a resulting configuration may be, for example, S MHz CC
(carrier #0) + 20 MHz CC (carrier #1) + 20 MHz CC (carrier #2) + 20 MHz CC (carrier #3) + 5
MHz CC (carrier #4).

[0041] Hereinafter, a multiple component carrier system to which the present invention is
applied refers to a system configured to include pieces of UE and eNBs and support a CA. Ina
multiple component carrier system, a contiguous CA and/or a discontiguous CA may be used
and a symmetric aggregation or an asymmetric aggregation may be used. UE supporting a
wireless communication system according to the present invention can support one or more
carriers, that is, a CA, depending on its capabilities.

[0042] Hereinafter, a set of serving cells configured in one MS can be formed of only one
primary serving cell or of one primary serving cell and one or more secondary serving cells. A
primary serving cell means one serving cell which provides security inputs and NAS mobility
information in an RRC establishment or re-establishment state. At least one cell can be

configured to form a set of serving cells together with a primary serving cell depending on the
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capabilities of UE. The at least one cell is called a secondary serving cell.

[0043] Meanwhile, the CC can be divided into a Primary CC (PCC) and a Secondary CC
(SCC). UE may use only one PCC or may use one or more SCCs together with a PCC. UE can
receive a PCC and/or one or more SCCs allocated by an eNB.

[0044] A DL CC corresponding to a primary serving cell is called a downlink PCC (DL
PCC), and an UL CC corresponding to a primary serving cell is called an uplink PCC (UL PCC).
Furthermore, in downlink, a CC corresponding to a secondary serving cell is called a downlink
SCC (DL SCC). Inuplink, a CC corresponding to a secondary serving cell is called an uplink
SCC (UL SCC). Only a DL CC may correspond to one serving cell, and both a DL CC and an
UL CC may correspond to one serving cell.

[0045] Accordingly, communication between UE and an eNB performed through a DL
CC oran UL CC in a carrier system has the same concept as communication between UE and an
eNB performed through a serving cell.

[0046] A random access procedure can be performed in order to obtain uplink
synchronization. During the random access procedure, UE obtains uplink synchronization based
on a timing advance value transmitted by an eNB. The timing advance value is indicated by a
Timing Advance Command (TAC) transmitted from the eNB to the UE. The timing advance
value may also be called a timing alignment value. A random access preamble is used to obtain
a timing advance value for the uplink timing synchronization of a secondary serving cell.

[0047] When uplink synchronization is obtained, UE starts a timing alignment timer.
When the timing alignment timer operates, the UE determines that uplink synchronization has
been achieved between the UE and an eNB. If the timing alignment timer expires or does not

operate, the UE determines that uplink synchronization between the UE and the eNB has not
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been achieved and does not perform uplink transmission other than the transmission of a random
access preamble.

[0048] Meanwhile, in a multiple component carrier system, one MS performs
communication with an eNB through a plurality of CCs or a plurality of serving cells. If signals
transmitted from UE to an eNB through a plurality of serving cells have the same time delay, the
UE can obtain uplink synchronization for all the serving cells by using one timing advance value.
In contrast, if the signals transmitted from the UE to the eNB through the plurality of serving
cells have different time delays, different timing advance values are necessary for the respective
serving cells. That is, multiple timing alignment values are necessary for the plurality of serving
cells. If the UE performs random access procedures on the respective serving cells in order to
obtain the multiple timing advance values, overhead is generated in limited uplink and downlink
resources and the complexity of a synchronization tracking procedure for maintaining uplink
synchronization can be increased because the number of random access procedures necessary to
obtain uplink synchronization is increased. In order to reduce this overhead and complexity, a
TAG is defined. A TAG may also be called a timing alignment group.

[0049] A TAG is a group including a serving cell(s) using the same timing advance value
and the same timing reference or a timing reference cell having the same timing reference, from
among serving cells for which uplink has been configured. For example, if a first serving cell
and a second serving cell belong to a TAGT1 and the second serving cell is a timing reference
cell, the same timing advance value TAL1 is applied to the first serving cell and the second
serving cell, and the TA1 value is applied to the first serving cell on the basis of the downlink
synchronization timing of the DL CC of the second serving cell. In contrast, if the first serving

cell and the second serving cell belong to respective TAG1 and TAG2, the first serving cell and
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the second serving cell become timing reference cells within the respective TAG1 and TAG2,
and different timing advance values TA1 and TA2 are applied to the first serving cell and the
second serving cell. A TAG can include a primary serving cell, may include at least one
secondary serving cell, and may include a primary serving cell and at least one secondary serving
cell.

[0050] Each TAG includes at least one serving cell in which an UL CC has been
configured, and information about a serving cell mapped to each TAG is called TAG
configuration information. A TAG is transmitted to UE through RRC signaling when the first
group configuration and group reorganization are determined by a serving eNB which has
configured a corresponding serving cell.

[0051] A primary serving cell does not change a TAG. Furthermore, UE has to be able
to support two or more TAGs if multiple timing advance values are necessary. For example, UE
has to be able to support TAGs including a primary TAG (pTAG) including a primary serving
cell and a secondary TAG (sTAG) not including a primary serving cell. Here, only one pTAG is
always present, and one or more sSTAGs may be present if multiple timing advance values are
necessary. A maximum number of TAGs can be set to 2 or 4. Furthermore, a pTAG may
always have a value of TAG ID = 0 or have no value.

[0052] FIG. 2 is a flowchart illustrating a procedure of obtaining a multiple timing
advance value in accordance with an example of the present invention.

[0053] Referring to FIG. 2, UE and an eNB perform an RRC connection establishment
procedure on the eNB through a selected cell at step SS00. The selected cell becomes a primary
serving cell. The RRC connection establishment procedure includes a process in which the eNB

sends an RRC connection establishment message to the UE and the UE sends an RRC

11
IPR2025-00720, OnePlus Ex. 1002
Page 29 of 353



10

15

20

connection establishment-complete message to the eNB.

[0054] The eNB performs an RRC connection reconfiguration procedure for additionally
configuring at least one secondary serving cell in the UE at step S505. The addition of the
secondary serving cell may be performed, for example, at the request of the UE or a network or
when the eNB determines to allocate more radio resources to the UE. The addition of the
secondary serving cell to the UE or the release of the secondary serving cell configured in the
UE can be ordered by an RRC connection reconfiguration message. The RRC connection
reconfiguration procedure includes a process in which the eNB sends an RRC connection
reconfiguration message to the UE and the UE sends an RRC connection re-establishment-
complete message to the eNB.

[0055] The eNB configures a TAG for thee serving cell configured in the UE at step
S510. A TAG configuration between the serving cells may be performed in a cell-specific way
according to a CA condition. For example, if the serving cell of a specific frequency band is
provided through an FSR or a Remote Radio Head (RRH), the serving cell of the specific
frequency band and the serving cell of a frequency band directly served by an eNB can be
configured so that they always belong to different TAGs in relation to all MSs within the service
coverage of the eNB.

[0056] 1) If the eNB determines that the same timing advance value as that of a primary
serving cell can be applied to the added secondary serving cell, the eNB configures the added
secondary serving cell so that it has the same TAG as the primary serving cell. In this case, a
process of sending TAG configuration information, such as the step S515, may not be
performed. Here, if the UE receives an activation indicator for the added secondary serving cell

and uplink scheduling information without receiving TAG configuration information, the UE
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determines that the added secondary serving cell has been configured to have the same TAG as
the primary serving cell.

[0057] ii) If the eNB determines that the same timing advance value as that of a primary
serving cell cannot be applied to the added secondary serving cell, the eNB configures an sTAG
including the added secondary serving cell. A TAG ID to identify each TAG is assigned to the
TAG. Here, the eNB may selectively assign the TAG ID to the sSTAG. For example, if the eNB
confirms that the sTAG including the added secondary serving cell is different from existing
configured TAGs, the eNB may assign the TAG ID to the sSTAG before obtaining uplink
synchronization through the random access procedure. For another example, if the eNB
determines that the added secondary serving cell cannot be included in an existing configured
TAG or does not know that the added secondary serving cell is included in what TAG, the eNB
may not assign the TAG ID to the sTAG until it obtains uplink synchronization through the
random access procedure. In this case, after the UE obtains uplink synchronization, the eNB can
send TAG configuration information to the UE, and the UE can obtain the TAG ID of a
corresponding sTAG.

[0058] The eNB performs an RRC connection reconfiguration procedure for sending
TAG configuration information to the UE at step S515. The TAG configuration information can
have a format including TAG ID information for each secondary serving cell. More particularly,
uplink configuration information about each secondary serving cell can include TAG ID
information. In some embodiments, the TAG configuration information can have a format for
mapping a serving cell index ‘ServCelllndex’ assigned to each serving cell or a secondary
serving cell index ‘Scelllndex’ assigned to only secondary serving cells. For example, a pTAG

can be configured like {ServCelllndex = “1’, “2’}, an sSTAGI can be configured like
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{ServCelllndex = ‘3’, ‘4’} or a pTAG can be configured like {Scelllndex = “1’, ‘2’}, and an
sTAGI can be configured like {SCelllndex = ‘3°, ‘4’}. A primary serving cell does not have
configuration information because a serving cell index is ‘0’ and a TAG ID = 0. Furthermore, if
there is TAG ID information in secondary serving cells, the secondary serving cells may mean
serving cells within a pTAG or may mean serving cells within an independent sTAG different
from all TAGs.

[0059] TAG configuration information can further include information about a
representative serving cell within each TAG. The representative serving cell is a serving cell
capable of performing a random access procedure for maintaining and achieving uplink
synchronization within each TAG and of being used as a timing reference cell. Unlike in the
above embodiment, if TAG configuration information does not include a representative serving
cell, UE by itself can select a representative serving cell within each TAG. In one embodiment,
UE can select a serving cell on which a random access procedure has been most recently ordered
by an eNB or on which a random access procedure has been successfully completed, from
among serving cells on which random access procedures have been ordered by the eNB, as a
representative serving cell. In another embodiment, UE can select a serving cell in which
parameters for a random access procedure have been set when an eNB configures a secondary
serving cell as a representative serving cell. If the number of serving cells complying with a
condition on a representative serving cell is plural or a representative serving cell has been
deactivated, UE can set a secondary serving cell having the lowest secondary serving cell index
as a representative serving cell.

[0060] If the eNB determines to schedule a specific secondary serving cell, the eNB

sends an activation indicator for activating the specific secondary serving cell to the UE at step
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S520.

[0061] If uplink synchronization is not obtained from a specific sSTAG, the UE has to
obtain a timing advance value to be adjusted in relation to the specific sSTAG. This adjustment
can be implemented by a random access procedure ordered by the eNB at step S525.

[0062] The random access procedure on the activated secondary serving cell within the
sTAG can be started by a PDCCH order transmitted by the eNB. Only a secondary serving cell
including a timing reference designated within an sSTAG may become a secondary serving cell
which can receive a PDCCH order, or all secondary serving cells in which an RACH has been
configured may become the secondary serving cell which can receive a PDCCH order.

[0063] The eNB performs control so that the UE performs two or more random access
procedures at the same time. The simultaneous execution of random access procedures includes
a first case where two or more random access procedures are synchronized with each other and
performed at the same time and a second case where two or more random access procedures are
performed at the same time in some of the time when the random access procedures are
performed. For example, the second case includes a case where when UE performs a random
access procedure on a primary serving cell, a random access procedure is started through a
secondary serving cell (i.e., a PDCCH order is received) during the time when the UE waits for a
Random Access Response (RAR) message. Here, the time when the UE waits for the RAR
message may include or may not include a period in which an RAR message can be determined
to be retransmitted by the UE.

[0064] If the eNB determines that it has not secured information enough to map a
specific secondary serving cell to a specific TAG although it uses existing information within a

network and/or assistant information (e.g., location information, an RSRP, and an RSRQ)
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received from UE, the eNB sets the specific secondary serving cell as a new sTAG and obtains
the uplink timing advance value through a random access procedure.

[0065] In response to the RAR message received from the eNB, the UE determines that
the random access procedure has been successfully completed and updates the timing advance
value of the secondary serving cell at step S530. The RAR message can be included in an RAR
MAC Protocol Data Unit (PDU) that is included in and received from a PDSCH indicated by a
PDCCH scrambled into a Random Access-Radio Network Temporary Identifier (RA-RNTI) and
then transmitted or may be received in the form of a MAC Control Element (CE) within a MAC
PDU that is included in and received from a PDSCH indicated by a PDCCH scrambled into a C-
RNTL

[0066] If the RAR message is received in the form of the MAC CE, the RAR message
may be called an ‘extended TAC MAC CE’. In this case, the RAR message can include a TA
value and a TAG ID or a secondary serving cell index.

[0067] The RRC connection reconfiguration procedure S505 for configuring a secondary
serving cell and the procedure S515 for sending TAG configuration information for configuring
a TAG are illustrated as being separately performed in FIG. 2, but this is only illustrative.
Secondary serving cell configuration information and TAG configuration information may be
included in one RRC connection reconfiguration message. FIG. 3 shows a process of sending
secondary serving cell configuration information and TAG configuration information through
one RRC connection reconfiguration procedure. The procedure of FIG. 3 differs from the
procedure of FIG. 2 in that both secondary serving cell configuration information and TAG
configuration information are transmitted to UE according to one RRC connection

reconfiguration procedure at step S610 and the UE performs the reconfiguration of a secondary
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serving cell and the configuration of a TAG at once. That is, TAG configuration information is
also transmitted in an RRC connection reconfiguration procedure for sending secondary serving
cell configuration information.

[0068] For example, the secondary serving cell configuration information may include
the TAG configuration information. For example, the secondary serving cell configuration
information may be an index regarding a secondary serving cell added to UE and the identifier
(ID) of a TAG to which the secondary serving cell having the index belongs. For another
example, the TAG configuration information may include the secondary serving cell
configuration information. For example, the TAG configuration information may include the
TAG ID of each TAG configured in UE, the index of a serving cell belonging to each TAG, the
index of a secondary serving cell added to a specific TAG, and TAT parameters. The TAG
configuration information may not be removed although a serving cell belonging to a
corresponding TAG is not present. In other words, configuration information about a specific
TAG within the TAG configuration information may include only a TAG ID and TAT
parameters.

[0069] An RRC connection reconfiguration message transmitted from the eNB to the UE
at the step S610 may be a first RRC reconfiguration message received right after the RRC
connection reconfiguration procedure has been successfully performed or may be other RRC
reconfiguration messages. The remaining steps S600, S605, S615, S620, and S625 are the same
as those of FIG. 2, and a detailed description thereof is omitted.

[0070] Referring back to FIG. 2, the random access procedure at the step S525 can be
performed by, for example, a procedure of FIG. 4.

[0071] FIG. 4 is a flowchart illustrating a method of performing random access in
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accordance with an example of the present invention.

[0072] Referring to FIG. 4, an eNB sends a PDCCH order, ordering the start of the
random access procedure regarding a secondary serving cell configured in UE, to the UE at step
S700. Here, the secondary serving cell may be a secondary serving cell on which uplink
synchronization is determined to be needed by the eNB.

[0073] For example, in the case of a non-contention-based random access procedure, the
eNB selects one of pre-agreed dedicated random access preambles, from among all available
random access preambles, and sends RA preamble assignment information including the index
of the selected random access preamble and information about available time/frequency
resources to the UE through the PDCCH order. This is because the eNB has to assign a
dedicated random access preamble without a possible collision to the UE for the non-contention-
based random access procedure.

[0074] For example, if the random access procedure is performed during a handover
process, the UE can obtain a dedicated random access preamble from a handover command
message. For another example, if the random access procedure is performed at the request of the
eNB (i.e., in response to the PDCCH order), the UE can obtain a dedicated random access
preamble through a PDCCH, that is, physical layer signaling. In this case, the physical layer
signaling has a Downlink Control Information (DCI) format 1A and can include fields shown in
Table 1.

Table 1

A Carrier Indicator Field (CIF) - 0 or 3 bits.
- a flag for identifying formats O/1A - 1 bit (indicates format O in the case of 0 and

format 1A in the case of 1)
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If format 1A CRC is scrambled into a C-RNTT and the remaining fields are set as
follows, the format 1A is used for a random access procedure started by a PDCCH
order.

- Below-

- A localized/distributed) VRB assignment flag — 1 bit. Set to 0.

DL, DI
[ loga(Ngs(Nes +1)/2 ] bits. All bits are set to 1

- Resource block assignment -
- A preamble index - 6 bits
- A PRACH mask index (mask Index) - 4 bits

- All the remaining bits of the format 1A for the temporary scheduling assignment of one

PDSCH codeword are set to 0.

[0075] Referring to Table 1, the preamble index is an index indicating one preamble
selected from pre-agreed dedicated random access preambles for the non-contention-based
random access procedure, and the PRACH mask index is information about available
time/frequency resources. The information about available time/frequency resources is different
depending on a Frequency Division Duplex (FDD) system and a Time Division Duplex (TDD)

system as in Table 2.

Table 2
PRACH PERMITTED PRACH PERMITTED PRACH
MASK (FDD) (TDD)
INDEX
0 All All
1 PRACH RESOURCE INDEX 0 | PRACH RESOURCE INDEX 0
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2 PRACH RESOURCE INDEX 1 PRACH RESOURCE INDEX 1
3 PRACH RESOURCE INDEX 2 PRACH RESOURCE INDEX 2
4 PRACH RESOURCE INDEX 3 PRACH RESOURCE INDEX 3
5 PRACH RESOURCE INDEX 4 PRACH RESOURCE INDEX 4
6 PRACH RESOURCE INDEX 5 PRACH RESOURCE INDEX 5
7 PRACH RESOURCE INDEX 6 RESERVED
8 PRACH RESOURCE INDEX 7 RESERVED
9 PRACH RESOURCE INDEX 8 RESERVED
10 PRACH RESOURCE INDEX 9 RESERVED
11 All even-numbered PRACH All even-numbered PRACH
opportunities within time opportunities wihtihn time domain,
domain, a first PRACH resource a first PRACH resource index
index wihtin a subframe wihtin a subframe
12 All odd-numbered PRACH All odd-numbered PRACH
opportunities within time opportunities within time domain,
domain, a first PRACH resource a first PRACH resource index
index wihtin a subframe wihtin a subframe
13 RESERVED a first PRACH resource index
wihtin a subframe
14 RESERVED a second PRACH resource index
wihtin a subframe
15 RESERVED a third PRACH resource index

wihtin a subframe
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[0076] For another example, in the case of a contention-based random access procedure,
the eNB sets a preamble index within the RA preamble assignment information to ‘000000’ and
sends the RA preamble assignment information to the UE. The UE randomly selects one of
contention-based random access preambles, sets a value of the PRACH mask index to ‘0’, and
performs a contention-based procedure. Furthermore, the RA preamble assignment information
can be transmitted to the UE through a higher layer message (e.g., Mobility Control Information
(MCI) within a handover command), such as RRC signaling.

[0077] The UE sends a random access preamble on the secondary serving cell designated
at the step S700 to the eNB at step S705. The random access preamble may be transmitted on a
representative serving cell within a TAG to which the secondary serving cell belongs. A
representative serving cell is a serving cell that has been selected to send the random access
preamble within the TAG configured in the UE. The representative serving cell can be selected
for each TAG. Furthermore, the UE may send the random access preamble on a representative
serving cell within any one TAG, from among a plurality of TAGs, or may send the random
access preamble on two or more representative serving cells within respective TAGs. For
example, it is assumed that TAGs configured in the UE are a TAG1 and a TAG2, the TAG1={a
first serving cell, a second serving cell, a third serving cell }, and the TAG2={a fourth serving
cell, a fifth serving cell}. If the representative serving cell of the TAG1 is the second serving
cell and the representative serving cell of the TAG?2 is the fifth serving cell, the UE sends an
assigned dedicated random access preamble to the eNB through the second serving cell or the
fifth serving cell.

[0078] The representative serving cell may also be called a special serving cell (special

SCell), a reference serving cell (reference SCell), or a timing reference serving cell (or timing
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reference cell).

[0079] The eNB sends an RAR message to the UE at step S710. The RAR message
includes a timing advance value. When the eNB successfully receives the random access
preamble, the eNB can check that what UE has sent the random access preamble through what
serving cell on the basis of the received random access preamble and time/frequency resources.
In particular, if UE starts a random access procedure for a secondary serving cell in response to
the PDCCH order of the eNB, the UE has already secured an identifier unique to the UE, for
example, a C-RNTI, from a primary serving cell. Accordingly, the eNB can send an RAR
message to the UE by using the C-RNTI of the UE if necessary. Here, to use the C-RNTI
includes scrambling a PDCCH, indicating a PDSCH to which the RAR message has been
mapped, into the C-RNTL

[0080] In another embodiment, the eNB may send the RAR message on the primary
serving cell by using the Random Access-Radio Network Temporary Identifier (RA-RNTI) of
the UE. In response to the RAR message received from the eNB, the UE determines that the
random access procedure has been successfully completed.

[0081] If a secondary serving cell is added to or released from the UE, an existing TAG
can be updated by the UE or the eNB. For example, it is assumed that TAGs configured in the
UE are a TAG1 and a TAG2, the TAG1={a first serving cell, a second serving cell}, and the
TAG2={a fourth serving cell}. If a third secondary serving cell has to be added in order to
extend the bandwidth of the UE, the eNB sends secondary serving cell configuration information
for adding the third secondary serving cell to the UE by using an RRC connection
reconfiguration procedure. If the third secondary serving cell has the same timing advance value

as the TAGI, the third secondary serving cell is enrolled in the TAG1. Here, the eNB or the UE
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is updated from the TAG1 into a TAG1={the first serving cell, the second serving cell, the third
serving cell}, but does not change the TAG2. In contrast, if the third secondary serving cell has
a different timing advance value from that of the TAGI or the TAG2, the third secondary serving
cell belongs to a new TAG3. Accordingly, the eNB or the UE configures the new TAG3={the
third secondary serving cell }.

[0082] As described above, secondary serving cell configuration information and TAG
configuration information have a close relationship because a change in the configuration of
secondary serving cells leads to the reorganization of a TAG. The reorganization of a TAG is
also related to uplink synchronization because it can result in the update of a timing advance
value applied to a secondary serving cell. The reorganization of a TAG may also be called the
update, change, or reconfiguration of a TAG. The reorganization of a TAG may have the same
meaning as the update or change of TAG configuration information because UE or an eNB
updates or changes TAG configuration information.

[0083] The reorganization of a TAG includes all cases where a TAG is newly generated
and deleted if a secondary serving cell included in the TAG is changed. The reorganization of a
TAG due to a change in the configuration of a secondary serving cell can include a variety of
embodiments. For example, in order to reorganize a TAG, an eNB may send signaling related to
the reorganization of the TAG to UE and the UE by itself can reorganize the TAG even without
signaling. Furthermore, for the reorganization of a TAG, a message for an RRC connection
reconfiguration procedure may be used and signaling for a random access procedure may be
used. Furthermore, a message for the reorganization of a TAG can have a variety of formats.
The reorganization of a TAG according to a variety of embodiments and corresponding uplink

synchronization are described below. First, a procedure for reorganizing a TAG when a
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secondary serving cell is released is described below.

[0084] (1) A procedure for reorganizing a TAG when a secondary serving cell is released

[0085] FIG. 5 is a flowchart illustrating a method of reorganizing a TAG in accordance
with an example of the present invention.

[0086] Referring to FIG. 5, an eNB determines to release a secondary serving cell
configured in UE at step S800. For example, if a frequency band necessary for UE is reduced or
connection to secondary serving cells configured by a serving eNB is released in a target eNB
after a handover, the eNB can determine to release a secondary serving cell. If UE releases all
secondary serving cells owing to the start of an RRC connection reconfiguration procedure due
to a Radio Link Failure (RLF), the UE resets or removes all pieces of TAG configuration
information. When the TAG configuration information is reset, TAG ID information remains
intact, but a TA value within each TAG is set to ‘0’, information about a serving cell included in
each TAG is removed, and a TAT parameter is set to ‘infinity’.

[0087] The eNB reorganizes a TAG at step S805. Here, the reorganization of the TAG
corresponds to the update of the TAG to which the released secondary serving cell belonged.
For example, if a TAG to which the secondary serving cell belonged is a TAG1={a first serving
cell, a second serving cell} and the secondary serving cell to be released is the second serving
cell, the eNB is updated into a TAG1={the first serving cell }.

[0088] Since the eNB has released the secondary serving cell and reorganized the TAG,
the eNB has to inform the UE of the release of the secondary serving cell and the reorganization
of the TAG. Here, the eNB can send only secondary serving cell configuration information,
ordered the release of the secondary serving cell, to the UE. This is because the UE can update

the TAG so that the secondary serving cell is released from the TAG even without additional
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TAG configuration information because the UE is already aware that the secondary serving cell
to be released belongs to what TAG.

[0089] Accordingly, the eNB performs an RRC connection reconfiguration procedure for
releasing the secondary serving cell at step S810. For example, in the RRC connection
reconfiguration procedure at the step S810, the secondary serving cell configuration information
for releasing the secondary serving cell and information about the configuration of the
reorganized TAG (hereinafter abbreviated to ‘reorganized TAG configuration information’) may
be included in different RRC connection reconfiguration messages as in FIG. 2. In this case, the
RRC connection reconfiguration procedure is performed twice. Here, the sequence of the step
S805 may be performed in the RRC connection reconfiguration procedure for sending the
reorganized TAG configuration information at the step S810.

[0090] For another example, in the RRC connection reconfiguration procedure at the step
S810, the secondary serving cell configuration information and the reorganized TAG
configuration information may be included in the same RRC connection reconfiguration message
as in FIG. 3. In this case, the RRC connection reconfiguration procedure is performed once.
That is, the reorganized TAG configuration information is also transmitted in the existing RRC
connection reconfiguration procedure for sending the secondary serving cell configuration
information. Here, the reorganized TAG configuration information may be included in the
secondary serving cell configuration information and transmitted or may be transmitted through
an additional field different from that of the secondary serving cell configuration information. If
the reorganized TAG configuration information is transmitted through an additional field, the
reorganized TAG configuration information may be represented by, for example, a pTAG = {1,

3} and an STAG[TAG ID = 1] = {2, 4}. Here, the pTAG = {1, 3} means a primary serving cell
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and serving cells in which a secondary serving celll and a secondary serving cell3 form the
pTAG.

[0091] For yet another example, the RRC connection reconfiguration procedure at the
step S810 may not include the reorganized TAG configuration information. This means that
configuration information does not include TAG configuration information.

[0092] The secondary serving cell configuration information for releasing the secondary
serving cell is sCellToReleaseList and can be defined as in the following table.

Table 3

RRCConnectionReconfiguration IEs ::= SEQUENCE {
sCellToReleaseList SCellToReleaseList
OPTIONAL, --Need ON
sCellToAddModList SCellToAddModList
OPTIONAL, --Need ON
nonCritical Extension SEQUENCE {}
OPTIONAL -- Need OP

}
SCellToReleaseList ::= SEQUENCE (SIZE (1..maxSCell)) OF SCelllndex

[0093] Referring to Table 3, the RRC connection reconfiguration message
‘RRCConnectionReconfiguration IEs’ include sCellToReleaseList, that is, the secondary serving
cell configuration information for releasing the secondary serving cell. The size of
sCellToReleaseList can be set to 1 to a maximum number of secondary serving cells ‘maxScell,

and sCellToReleaseList indicates the index of a secondary serving cell ‘SCelllndex’ to be

released.
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[0094] If the RRC connection reconfiguration message including the secondary serving
cell configuration information for releasing the secondary serving cell is received, the UE
releases the secondary serving cell from a TAG to which the secondary serving cell to be
released belongs and reorganizes the TAG at step S815. The UE can perform the reorganization
of the TAG even without TAG configuration information. In this aspect, the RRC connection
reconfiguration message at the step S810 has a function of releasing a secondary serving cell and
also ordering a TAG to be reorganized. If a pTAG and an sTAG are configured in the UE and
the secondary serving cell of the sSTAG is released when one secondary serving cell is included
in the STAG, the TAG ID of the sSTAG is also removed due to the reorganization of the TAG. In
contrast, if only a pTAG is configured in the UE, the reorganization of a TAG including the
removal of the pTAG is not performed because although a secondary serving cell is released
from the pTAG because the pTAG necessarily includes a primary serving cell. As described
above, the reorganization of the TAG can be performed when both a pTAG and an sTAG are
configured in the UE.

[0095] As described above, a procedure can be simplified and a TAG can be reorganized
more rapidly because TAG configuration information for the reorganization of the TAG does not
need to be separately transmitted.

[0096] A procedure for reorganizing a TAG when a secondary serving cell is added is
described below.

[0097] (2) A procedure for reorganizing a TAG when a secondary serving cell is added is
described below

[0098] In releasing a secondary serving cell, UE and an eNB do not need to further

maintain uplink synchronization with a secondary serving cell to be released. Accordingly, a
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timing advance value is also not necessary. In adding a secondary serving cell, however, an eNB
or UE has to reorganize a TAG to which the added secondary serving cell belongs and know the
timing advance value of the added secondary serving cell for the reorganization.

[0099] The timing advance value of the added secondary serving cell can be basically
obtained on the basis of a random access procedure. If the added secondary serving cell can be
mapped to an already defined TAG, a random access procedure for obtaining the timing advance
value does not need to be performed. Here, the case where the added secondary serving cell can
be mapped to the already defined TAG can include a case where the added secondary serving
cell has the same timing advance value as the already defined TAG. Furthermore, the case
where the added secondary serving cell can be mapped to the already defined TAG may include
a case where an eNB is already aware of the timing advance value of the added secondary
serving cell.

[0100] If the eNB is already aware of the timing advance value of the added secondary
serving cell, the eNB can be aware that the added secondary serving cell has to be reorganized in
what TAG. That is, the eNB can determine a TAG. For example, it is assumed that a TAG1 and
a TAG?2 are configured in UE, the timing advance value of the TAGTI is TA1, and the timing
advance value of the TAG2 is TA2. If an eNB is aware that an added secondary serving cell has
the timing advance value=TA2, the eNB reorganizes the added secondary serving cell into the
TAG2. If the eNB is aware that the added secondary serving cell has a timing advance
value=TA3, the eNB reorganizes the added secondary serving cell into a new TAG3.

[0101] In contrast, if an eNB is not aware of the timing advance value of an added
secondary serving cell, the eNB cannot determine a TAG. In this case, the eNB can set the TAG

ID of the added secondary serving cell by default. The TAG ID set by default may also be called
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a temporary TAG ID. Subsequently, the eNB can reorganize the added secondary serving cell
into a specific TAG. That is, in the contents of reorganized TAG configuration information, the
reorganized TAG configuration information can include a definite TAG ID or a temporary TAG
ID. The temporary TAG ID is set to a default value. Here, the default value can be, for
example, 0, and the temporary TAG ID may not have any value.

[0102] A method in which an eNB informs UE of information about the configuration of
a TAG reorganized by the addition of a secondary serving cell can be implemented by using a
variety of embodiments. For example, in a method of sending TAG configuration information,
an eNB can send secondary serving cell configuration information, ordering the addition of a
secondary serving cell, and reorganized TAG configuration information to UE through an RRC
connection reconfiguration procedure. Here, the secondary serving cell configuration
information and the TAG configuration information may be transmitted through one RRC
connection reconfiguration procedure or may be transmitted through different RRC connection
reconfiguration procedures.

[0103] A case where an eNB does not need an additional random access procedure in
order to map an added secondary serving cell to a TAG is first described below.

[0104] (2-1) When a random access procedure is not necessary in order to reorganize a
TAG

[0105] FIG. 6 is a flowchart illustrating a method of reorganizing a TAG in accordance
with another example of the present invention.

[0106] Referring to FIG. 6, an eNB determines to add a secondary serving cell at step
S900. For example, if a bandwidth supported for UE is increased or the new cell of a target eNB

is accessed due to a handover, the eNB can determine to add the secondary serving cell. The
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reorganization of a TAG due to the addition of the secondary serving cell can include two cases.
In the first case, an existing TAG configured in the UE remains intact, and the secondary serving
cell is added to an existing pTAG or any one of sSTAGs. In the second case, a new TAG is
configured in addition to a TAG already configured in the UE, and the secondary serving cell is
added to the new TAG. In either case, the added secondary serving cell needs to be mapped to
the TAG. Furthermore, the eNB does not perform an additional random access procedure
because it is aware of the timing advance value of the added secondary serving cell. That is, the
eNB can directly reorganize a TAG and send reorganized TAG configuration information
without an additional random access procedure.

[0107] The eNB reorganizes a TAG in response to the added secondary serving cell at
step S905. The reorganization of the TAG includes adding the secondary serving cell to an
existing TAG or configuring a new TAG including the added secondary serving cell.

[0108] The eNB performs an RRC connection reconfiguration procedure for adding the
secondary serving cell at step S910. For example, in the RRC connection reconfiguration
procedure at the step S910, the secondary serving cell configuration information for adding the
secondary serving cell and the reorganized TAG configuration information may be included in
different RRC connection reconfiguration messages (refer to the steps S505 and S515) as in FIG.
2. In this case, the RRC connection reconfiguration procedure is performed twice. Here, the
sequence of the step S905 may be performed in the RRC connection reconfiguration procedure
for sending the reorganized TAG configuration information at the step S910. Meanwhile, the
reorganized TAG configuration information may be represented by, for example, a pTAG = {1,
3} and an STAG[TAG ID = 1] = {2, 4}.

[0109] For another example, in the RRC connection reconfiguration procedure at the step
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S910, the secondary serving cell configuration information for adding the secondary serving cell
and the reorganized TAG configuration information may be included in the same RRC
connection reconfiguration message as in FIG. 3. In this case, the RRC connection
reconfiguration procedure is performed once. That is, in the existing RRC connection
reconfiguration procedure for sending the secondary serving cell configuration information, the
TAG configuration information is also transmitted. Here, the reorganized TAG configuration
information may be included in the secondary serving cell configuration information and
transmitted or may be transmitted through an additional field different from that of the secondary
serving cell configuration information. If the reorganized TAG configuration information is
transmitted through an additional field, the reorganized TAG configuration information may be
represented by, for example, a pTAG = {1, 3} and an STAG[TAG ID = 1] = {2, 4}.

[0110] The reorganized TAG configuration information includes information for
assigning the added secondary serving cell to a new TAG ID or assigning the added secondary
serving cell to an existing TAG ID. The secondary serving cell configuration information for
releasing the secondary serving cell is sCellToAddModList and can be defined as in the
following table.

Table 4

RRCConnectionReconfiguration IEs ::= SEQUENCE {
sCellToReleaseList SCellToReleaseList
OPTIONAL, --Need ON
sCellToAddModList SCellToAddModList
OPTIONAL, --Need ON

nonCritical Extension SEQUENCE {}
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OPTIONAL -- Need OP
}
SCellToAddModList ::= SEQUENCE (SIZE (1..maxSCell)) OF
SCellToAddMod
SCellToAddMod ::= SEQUENCE {
sCelllndex SCelllndex,
cellldentification SEQUENCE {
physCellld PhysCellld,
dl-CarrierFreq ARFCN-ValueEUTRA
}
OPTIONAL, --Cond
SCellAdd
radioResourceConfigCommonSCell RadioResourceConfigCommonSCell
OPTIONAL, --Cond
SCellAdd
radioResourceConfigDedicatedSCell
RadioResourceConfigDedicated SCell OPTIONAL, --Cond
SCellAdd2
}

[0111] Referring to Table 4, the RRC connection reconfiguration message
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‘RRCConnectionReconfiguration IEs’ includes sCellToAddModList and SCellToAddMod, that
is, pieces of secondary serving cell configuration information for adding a secondary serving
cell. The size of sCellToAddModList can be set to 1 to a maximum number of secondary
serving cells ‘maxScell’, and sCellToAddModList indicates the index of the secondary serving
cell to be added ‘SCelllndex’. SCellToAddMod includes the index of an added secondary
serving cell ‘sCelllndex’. SCellToAddMod can further include a TAG ID regarding the added
secondary serving cell.

[0112] When the RRC connection reconfiguration message including the secondary
serving cell configuration information for adding the secondary serving cell is received, the UE
reorganizes the TAG at step S915. The UE reorganizes the TAG based on the TAG
configuration information included in the secondary serving cell configuration information.

[0113] A case where an eNB needs an additional random access procedure in order to
map an added secondary serving cell to a TAG is described below. This case corresponds to a
case where the eNB is not aware of the timing advance value of the added secondary serving
cell.

[0114] (2-2) When a random access procedure is necessary to reorganize a TAG

[0115] An eNB can obtain a timing advance value regarding an added secondary serving
cell by performing a random access procedure in order to reorganize a TAG. Before obtaining
the timing advance value, the eNB has to configure the added secondary serving cell in UE and
perform an RRC connection reconfiguration procedure for reorganizing the TAG. Meanwhile,
when reorganizing the TAG, the eNB may not be aware that the added secondary serving cell
belongs to what TAG or may not assign another TAG ID to the UE because a maximum number

of TAG IDs have already been assigned to the UE. In this case, how a TAG regarding the added
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secondary serving cell will be defined becomes ambiguous. Accordingly, there is a need for a
criterion for determining the contents of reorganized TAG configuration information. For
example, the eNB may define a temporary TAG ID and map the added secondary serving cell to
the temporary TAG ID. In this case, reorganized TAG configuration information includes the
temporary TAG ID. For example, the eNB can determine a TAG ID having the lowest index,
from among the remaining TAG IDs other than the IDs of TAGs now configured in the UE, as
the temporary TAG ID. For another example, the eNB may determine a specific one of the
remaining TAG IDs other than the IDs of TAGs now configured in the UE as the temporary
TAGID.

[0116] For another example, the eNB may not define an additional TAG ID for the added
secondary serving cell. In this case, the reorganized TAG configuration information may include
a TAG ID set to ‘Null’, or the reorganized TAG configuration information is not transmitted.

[0117] A case where the reorganized TAG configuration information includes the
temporary TAG ID is described below.

[0118] (2-2-1) A case where reorganized TAG configuration information includes a
temporary TAG ID

[0119] The present embodiment includes a first embodiment in which TAG configuration
information is defined in an additional field different from that of secondary serving cell
configuration information and a second embodiment in which TAG configuration information is
included in secondary serving cell configuration information. The first embodiment is first
described below.

[0120] FIG. 7 is a flowchart illustrating a method of reorganizing a TAG in accordance

with yet another example of the present invention.
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[0121] Referring to FIG. 7, an eNB determines to add a secondary serving cell at step
S1000. For example, if a bandwidth supported for UE is increased or the new cell of a target
eNB is accessed due to a handover, the eNB can determine to add the secondary serving cell.

[0122] The eNB and the UE first perform an RRC connection reconfiguration procedure
for adding the secondary serving cell at step S1005. An RRC connection reconfiguration
message at the step S1005 includes secondary serving cell configuration information. Next, the
eNB and the UE perform an RRC connection reconfiguration procedure for reorganizing a TAG
at step S1010. An RRC connection reconfiguration message at the step S1010 includes TAG
configuration information. Furthermore, the TAG configuration information indicates a
temporary TAG ID.

[0123] If the eNB tries to schedule the added secondary serving cell, the eNB sends an
activation indicator for activating the added secondary serving cell to the UE at step S1015.

[0124] The UE has to obtain a timing advance value to be adjusted in relation to the
added secondary serving cell because it has not achieved uplink synchronization regarding the
added secondary serving cell. This can be implemented by a random access procedure ordered
by the eNB.

[0125] The eNB sends a PDCCH order, ordering the start of the random access procedure
regarding the secondary serving cell additionally configured in the UE, to the UE at step S1020.

[0126] The UE sends a random access preamble to the eNB on the added secondary
serving cell at step S1025. The random access procedures at the steps S1020 and S1025 can be
performed as in FIG. 4.

[0127] The eNB can obtain a timing advance value regarding the added secondary

serving cell through the random access procedure and performs TAG reorganization for mapping
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the added secondary serving cell to a specific TAG based on the timing advance value at step
S1030.

[0128] The eNB performs an RRC connection reconfiguration procedure for reorganizing
the existing TAG at step S1035. The RRC connection reconfiguration procedure for
reorganizing the TAG includes a process in which the eNB sends an RRC connection
reconfiguration message, including the reorganized TAG configuration information, to the UE
and the UE sends an RRC connection re-establishment-complete message to the eNB after the
TAG is reorganized.

[0129] In accordance with a common random access procedure, the eNB has to send an
RAR message in response to the random access preamble. However, the random access
procedures at the steps S1025 and S1030 are additionally used to map the added secondary
serving cell to the TAG and reorganize the TAG. Accordingly, a step of sending the RAR
message may be omitted, and the RRC connection reconfiguration message for reorganizing the
TAG can order the TAG to be reorganized and also mean the success or stop of the random
access procedure. The present embodiment, however, may include a step of sending an RAR
message. In this case, the step S1035 can be performed after the eNB sends the RAR message to
the UE.

[0130] When receiving the RRC connection reconfiguration message for reorganizing the
TAG during the random access procedure, the UE determines that the random access procedure
has been successful or that the random access procedure has been stopped by an order of the
eNB and terminates the random access procedure. Next, the UE reorganizes the TAG based on
the reorganized TAG configuration information at step S1040. For example, the UE maps the

secondary serving cell to which the temporary TAG ID has been assigned to a TAG having an
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ID assigned based on the reorganized TAG configuration information. Here, the TAG having
the assigned ID may be a pTAG or an sTAG already configured in the UE or may be a new
sTAG.

[0131] The second embodiment in which the TAG configuration information is included
in the secondary serving cell configuration information is described below.

[0132] FIG. 8 is a flowchart illustrating a method of reorganizing a TAG in accordance
with still yet another example of the present invention.

[0133] Referring to FIG. 8, an eNB determines to add a secondary serving cell at step
S1100. For example, if a bandwidth supported for UE is increased or the new cell of a target
eNB is accessed due to a handover, the eNB can determine to add the secondary serving cell.

[0134] The eNB and the UE first perform an RRC connection reconfiguration procedure
for adding the secondary serving cell and reorganizing a TAG at step S1105. An RRC
connection reconfiguration message at the step S1105 includes secondary serving cell
configuration information, and the secondary serving cell configuration information includes
TAG configuration information. Furthermore, the TAG configuration information indicates a
temporary TAG ID.

[0135] If the eNB tries to schedule the added secondary serving cell, the eNB sends an
activation indicator for activating the added secondary serving cell to the UE at step S1110.

[0136] The UE has to obtain a timing advance value to be adjusted in relation to the
added secondary serving cell because it has not achieved uplink synchronization regarding the
added secondary serving cell. This can be implemented by a random access procedure ordered
by the eNB.

[0137] The eNB sends a PDCCH order, ordering the start of the random access procedure
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regarding the secondary serving cell additionally configured in the UE, to the UE at step S1115.

[0138] The UE sends a random access preamble to the eNB on the added secondary
serving cell at step S1120. The random access procedures at the steps S1115 and S1120 can be
performed as in FIG. 4.

[0139] The eNB can obtain a timing advance value regarding the added secondary
serving cell through the random access procedure and performs TAG reorganization for mapping
the added secondary serving cell to a specific TAG based on the timing advance value at step
S1125.

[0140] The eNB performs an RRC connection reconfiguration procedure for the change
of the secondary serving cell and the reorganization of the TAG at step S1130. The RRC
connection reconfiguration procedure for the change of the secondary serving cell and the
reorganization of the TAG includes a process in which the eNB sends an RRC connection
reconfiguration message to the UE and the UE sends an RRC connection re-establishment-
complete message to the eNB after reorganizing the TAG. Here, the RRC connection
reconfiguration message includes secondary serving cell configuration information on which the
eNB orders the secondary serving cell to be changed, and the secondary serving cell
configuration information includes reorganized TAG configuration information.

[0141] In accordance with a common random access procedure, the eNB has to send an
RAR message in response to the random access preamble. However, the random access
procedures at the steps S1120 and S1125 are additionally used to map the added secondary
serving cell to the TAG and reorganize the TAG. Accordingly, a step of sending the RAR
message may be omitted, and the RRC connection reconfiguration message for reorganizing the

TAG can order the TAG to be reorganized and also mean the success or stop of the random
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access procedure. The present embodiment, however, may include a step of sending an RAR
message. In this case, the step S1130 can be performed after the eNB sends the RAR message to
the UE.

[0142] In response to the RRC connection reconfiguration message received during the
random access procedure, the UE determines that the random access procedure is successful or
that the random access procedure has been stopped by an order of the eNB and terminates the
random access procedure. Next, the UE reorganizes the TAG based on the reorganized TAG
configuration information at step S1135. For example, the UE maps the secondary serving cell
to which the temporary TAG ID has been assigned to a TAG having an ID assigned based on the
reorganized TAG configuration information. Here, the TAG of the assigned ID may be a pTAG
or an sTAG already configured in the UE or may be a new sTAG.

[0143] FIGS. 7 and 8 illustrate embodiments in which an eNB directly informs UE of the
reorganization of a TAG by using an RRC connection reconfiguration procedure. In accordance
with another embodiment, however, the eNB may inform the UE of a timing advance value
through an RAR message because a random access procedure is already in progress. In this case,
the UE is not directly informed of reorganized TAG configuration information, but the UE by
itself can reorganize a TAG based on the timing advance value. In this sense, it can be seen that
the eNB implicitly informs the UE of the reorganized TAG configuration information.

[0144] FIG. 9 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention.

[0145] Steps S1200 to S1225 of FIG. 9 are the same as the steps S1100 to S1125 of FIG.
8, and thus a detailed description thereof is omitted.

[0146] An eNB calculates a timing advance value regarding an added secondary serving
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cell when receiving a random access preamble and sends an RAR message indicative of the
timing advance value to UE at step S1230. Here, the RAR message is a MAC message, and the
timing advance value may be indicated by a field within a MAC Random Access Response
(RAR). In this case, the RAR message is mapped to a PDSCH indicated by a PDCCH that is
scrambled into a Random Access (RA)-Radio Network Temporary Identifier (RNTI) for
identifying the UE in a random access procedure and is then transmitted. The PDCCH
scrambled into the RA-RNTT is transmitted on a primary serving cell which provides a common
search space.

[0147] In an embodiment, the RAR message may be indicated by a MAC Control
Element (CE). The field indicative of the timing advance value is called a Timing Advance
Command (TAC) field. In this case, the RAR message is mapped to a PDSCH indicated by a
PDCCH scrambled into a Cell (C)-RNTI for identifying the UE in a UE-specific space and then
transmitted. The PDCCH scrambled into the C-RNTI can be transmitted on a secondary serving
cell which provides a UE-specific search space.

[0148] In response to the RAR message, the UE performs TAG reorganization at step
S1235. As an example of the TAG reorganization, if there is a TAG having the same timing
advance value as that of an existing TAG (a pTAG or an sSTAG), the UE maps the added
secondary serving cell to the corresponding TAG.

[0149] As another example of the TAG reorganization, if the timing advance value is
different from a timing advance value applied to an existing TAG (a pTAG or an sTAG) and the
number of TAGs now configured in the UE is smaller than a maximum number of TAGs that
can be configured, the UE designates a temporary TAG ID as the TAG ID of a new sTAG and

maps an additional secondary serving cell to the TAG.
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[0150] As yet another example of the TAG reorganization, if the timing advance value is
different from a timing advance value applied to an existing TAG (a pTAG or an sTAG) and the
number of TAGs now configured in the UE is the same as a maximum number of TAGs that can
be configured, the UE can perform one of the following operations. 1) The UE may determine
that the timing advance value for the added secondary serving cell is not valid and disregard the
received timing advance value. ii) The UE may deactivate the added secondary serving cell in
order to prevent uplink transmission within a corresponding TAG. This is because may be a
problem in uplink transmission within the TAG because a new TAG ID and the configuration of
a current TAG are not valid. ii1) The UE may release the configuration of the added secondary
serving cell instead of the deactivation operation.

[0151] A case where reorganized TAG configuration information is not transmitted is
described below.

[0152] (2-2-2) When reorganized TAG configuration information is not transmitted

[0153] The meaning that reorganized TAG configuration information is not transmitted
may be 1) a TAG ID=0 or ii) a TAG ID="Null’ or ii1) may be that TAG configuration
information is not included in secondary serving cell configuration information. In the case of 1),
an added secondary serving cell is mapped to the pTAG by default because the ID of a pTAG is
basically 0. In the case of i1) and iii), an added secondary serving cell may be mapped to a
pTAG by default or may not have been mapped to any TAG. Some embodiments are described
below assuming that an added secondary serving cell is mapped to a pTAG by default when
TAG configuration information is not transmitted. It is however to be noted that each of the
embodiments may be likewise applied to a case where an added secondary serving cell is

assumed not to be mapped to any TAG.
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[0154] The present embodiment includes a first embodiment in which TAG configuration
information is defined by secondary serving cell configuration information and an additional
field and a second embodiment in which TAG configuration information is included in
secondary serving cell configuration information. The first embodiment is first described below.

[0155] FIG. 10 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention.

[0156] Referring to FIG. 10, an eNB determines to add a secondary serving cell at step
S1300. For example, if a bandwidth supported for UE is increased or the new cell of a target
eNB is accessed due to a handover, the eNB can determine to add the secondary serving cell.

[0157] The eNB and the UE first perform an RRC connection reconfiguration procedure
for adding the secondary serving cell at step S1305. An RRC connection reconfiguration
message at the step S1305 includes secondary serving cell configuration information. The eNB
and the UE do not perform an RRC connection reconfiguration procedure for reorganizing a
TAG. That is, the reorganized TAG configuration information is not transmitted.

[0158] The UE reorganizes the added secondary serving cell into a pTAG at step S1310.
That is, the added secondary serving cell is mapped to the pTAG by default.

[0159] If the eNB tries to schedule the added secondary serving cell, the eNB sends an
activation indicator for activating the added secondary serving cell to the UE at step S1315.

[0160] The UE has to obtain a timing advance value to be adjusted in relation to the
added secondary serving cell because it has not achieved uplink synchronization regarding the
added secondary serving cell. This can be implemented by a random access procedure ordered
by the eNB.

[0161] The eNB sends a PDCCH order, ordering the start of the random access procedure
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regarding the secondary serving cell additionally configured in the UE, to the UE at step S1320.

[0162] The UE sends a random access preamble to the eNB on the added secondary
serving cell at step S1325. The added secondary serving cell has belonged to the pTAG by
default. In the pTAG, only a primary serving cell is a representative serving cell which sends the
random access preamble. However, since the added secondary serving cell is a new secondary
serving cell and the newest timing advance value can be obtained, the UE is permitted to send
the random access preamble on the added secondary serving cell. The random access procedures
at the steps S1320 and S1325 can be performed as in FIG. 4.

[0163] The eNB can obtain the timing advance value regarding the added secondary
serving cell through the random access procedure and performs TAG reorganization for mapping
the added secondary serving cell to a specific TAG based on the timing advance value at step
S1330.

[0164] The eNB performs an RRC connection reconfiguration procedure for reorganizing
the TAG at step S1335. The RRC connection reconfiguration procedure for the reorganization
of the TAG includes a process in which the eNB sends an RRC connection reconfiguration
message, including reorganized TAG configuration information, to the UE and the UE sends an
RRC connection re-establishment-complete message to the eNB after reorganizing the TAG.

[0165] In accordance with a common random access procedure, the eNB has to send an
RAR message in response to the random access preamble. However, the random access
procedures at the steps S1325 and S1330 are additionally used to map the added secondary
serving cell to the TAG and reorganize the TAG. Accordingly, a step of sending the RAR
message may be omitted, and the RRC connection reconfiguration message for reorganizing the

TAG can order the TAG to be reorganized and also mean the success or stop of the random
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access procedure. The present embodiment, however, may include a step of sending an RAR
message. In this case, the step S1335 can be performed after the eNB sends the RAR message to
the UE.

[0166] When receiving the RRC connection reconfiguration message for reorganizing the
TAG during the random access procedure, the UE determines that the random access procedure
is successful or that the random access procedure has been stopped by an order of the eNB and
terminates the random access procedure. Next, the UE reorganizes the TAG based on the
reorganized TAG configuration information at step S1340. For example, the UE maps the
secondary serving cell to which the temporary TAG ID has been assigned to a TAG having an
ID assigned based on the reorganized TAG configuration information. Here, the TAG of the
assigned ID may be a pTAG or an sTAG already configured in the UE or may be a new sTAG.

[0167] The second embodiment in which TAG configuration information is included in
secondary serving cell configuration information is described below.

[0168] FIG. 11 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention.

[0169] Referring to FIG. 11, an eNB determines to add a secondary serving cell at step
S1400. For example, if a bandwidth supported for UE is increased or the new cell of a target
eNB is accessed due to a handover, the eNB can determine to add the secondary serving cell.

[0170] The eNB and the UE first perform an RRC connection reconfiguration procedure
for adding the secondary serving cell and reorganizing a TAG at step S1405. An RRC
connection reconfiguration message at the step S1405 includes secondary serving cell
configuration information, and the secondary serving cell configuration information includes

TAG configuration information. Furthermore, the TAG configuration information includes a
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TAG ID set to ‘Null’.

[0171] The UE reorganizes the added secondary serving cell into a pTAG at step S1410.
That is, the added secondary serving cell is mapped to the pTAG by default.

[0172] If the eNB tries to schedule the added secondary serving cell, the eNB sends an
activation indicator for activating the added secondary serving cell to the UE at step S1415.

[0173] The UE has to obtain a timing advance value to be adjusted in relation to the
added secondary serving cell because it has not achieved uplink synchronization regarding the
added secondary serving cell. This can be implemented by a random access procedure ordered
by the eNB.

[0174] The eNB sends a PDCCH order, ordering the start of the random access procedure
regarding the secondary serving cell additionally configured in the UE, to the UE at step S1420.

[0175] The UE sends a random access preamble to the eNB on the added secondary
serving cell at step S1425. The added secondary serving cell has belonged to the pTAG by
default. In the pTAG, only a primary serving cell is a representative serving cell which sends the
random access preamble. However, since the added secondary serving cell is a new secondary
serving cell and the newest timing advance value can be obtained, the UE is permitted to send
the random access preamble on the added secondary serving cell. The random access procedures
at the steps S1420 and S1425 can be performed as in FIG. 4.

[0176] The eNB can obtain a timing advance value regarding the added secondary
serving cell through the random access procedure and performs TAG reorganization for mapping
the added secondary serving cell to a specific TAG based on the timing advance value at step
S1430.

[0177] The eNB performs an RRC connection reconfiguration procedure for changing
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the secondary serving cell and reorganizing the TAG at step S1435. The RRC connection
reconfiguration procedure for the change of the secondary serving cell and the reorganization of
the TAG includes a process in which the eNB sends an RRC connection reconfiguration message
to the UE and the UE sends an RRC connection re-establishment-complete message to the eNB
after reorganizing the TAG. Here, the RRC connection reconfiguration message includes
secondary serving cell configuration information on which the eNB orders the secondary serving
cell to be changed, and the secondary serving cell configuration information includes
reorganized TAG configuration information.

[0178] In accordance with a common random access procedure, the eNB has to send an
RAR message in response to the random access preamble. However, the random access
procedures at the steps S1420 and S1425 are additionally used to map the added secondary
serving cell to the TAG and reorganize the TAG. Accordingly, a step of sending the RAR
message may be omitted, and the RRC connection reconfiguration message for reorganizing the
TAG can order the TAG to be reorganized and also mean the success or stop of the random
access procedure. The present embodiment, however, may include a step of sending an RAR
message. In this case, the step S1435 can be performed after the eNB sends the RAR message to
the UE.

[0179] In response to the RRC connection reconfiguration message received during the
random access procedure, the UE determines that the random access procedure is successful or
that the random access procedure has been stopped by an order of the eNB and terminates the
random access procedure. Next, the UE reorganizes the TAG based on the reorganized TAG
configuration information at step S1440. For example, the UE maps the secondary serving cell

to which the temporary TAG ID has been assigned to a TAG having an ID assigned based on the
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reorganized TAG configuration information. Here, the TAG of the assigned ID may be a pTAG
or an sTAG already configured in the UE or may be a new sTAG.

[0180] FIGS. 10 and 11 illustrate embodiments in which an eNB directly informs UE of
the reorganization of a TAG by using an RRC connection reconfiguration procedure. In
accordance with another embodiment, however, the eNB may inform the UE of a timing advance
value through an RAR message because a random access procedure is already in progress. In
this case, the UE is not directly informed of reorganized TAG configuration information, but the
UE by itself can reorganize a TAG based on the timing advance value. In this sense, it can be
seen that the eNB implicitly informs the UE of the reorganized TAG configuration information.

[0181] FIG. 12 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention.

[0182] Steps S1500 to S1530 of FIG. 12 are the same as the steps S1400 to S1430 of
FIG. 11, and thus a detailed description thereof is omitted.

[0183] An eNB calculates a timing advance value regarding an added secondary serving
cell when receiving a random access preamble and sends an RAR message indicative of the
timing advance value to UE at step S1535. Here, the RAR message is a MAC message, and the
timing advance value may be indicated by a field within a MAC Random Access Response
(RAR). In this case, the RAR message is mapped to a PDSCH indicated by a PDCCH that is
scrambled into a Random Access (RA)-Radio Network Temporary Identifier (RNTI) for
identifying the UE in a random access procedure and is then transmitted. The PDCCH
scrambled into the RA-RNTT is transmitted on a primary serving cell which provides a common
search space.

[0184] In an embodiment, the RAR message may be indicated by a MAC Control
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Element (CE). The field indicative of the timing advance value is called a Timing Advance
Command (TAC) field. In this case, the RAR message is mapped to a PDSCH indicated by a
PDCCH scrambled into a Cell (C)-RNTI for identifying the UE in a UE-specific space and then
transmitted. The PDCCH scrambled into the C-RNTI can be transmitted on a secondary serving
cell which provides a UE-specific search space.

[0185] In response to the RAR message, the UE checks the timing advance value and
performs TAG reorganization at step S1540. If a PDCCH scrambled into an RA-RNTT is
received, the UE checks a Random Access Preamble ID (RAPID) within the subheader of an
RAR MAC PDU and checks a timing advance value from a MAC RAR indicated by the
subheader. If a PDCCH scrambled into a C-RNTTI is received, the UE checks a TAC MAC CE
extended from the subheader of the MAC PDU or a value of an indicator (LCID) corresponding
to the TAC MAC CE and checks a timing advance value from the MAC CE indicated by the
subheader.

[0186] As an example of the TAG reorganization, if there is a TAG having the same
timing advance value as that of an existing TAG (a pTAG or an sTAG), the UE maps the added
secondary serving cell to the corresponding TAG.

[0187] As another example of the TAG reorganization, if the timing advance value is
different from a timing advance value applied to an existing TAG (a pTAG or an sTAG), the UE
reorganizes the added secondary serving cell into a new TAG. Furthermore, a TAG ID having
the smallest value, from among TAG IDs not used as a TAG ID in the UE, may be set as the
TAG ID of the new TAG, or a specific one of TAG IDs not used as a TAG ID in the UE may be
set as the TAG ID of the new TAG. For example, if a pTAG (TAG ID=0) and an sTAG (TAG

ID=2) are configured in the UE, the TAG ID of the new TAG becomes 1. If a pTAG (TAG
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ID=0) and an sSTAG (TAG ID=1) are configured in the UE, the TAG ID of the new TAG
becomes 2.

[0188] FIGS. 10 to 12 illustrate embodiments in which an added secondary serving cell is
reorganized into an STAG not a pTAG. If the reorganization of a TAG is not necessary because
it is determined that the added secondary serving cell should be reorganized into the pTAG after
an eNB checks a timing advance value, however, there is a need for a method of the eNB
informing UE of this process.

[0189] FIG. 13 is a flowchart illustrating a method of reorganizing a TAG in accordance
with further yet another example of the present invention.

[0190] Steps S1600 to S1625 of FIG. 13 are the same as the steps S1500 to S1525 of
FIG. 12, and thus a detailed description thereof is omitted.

[0191] An eNB can obtain a timing advance value regarding an added secondary serving
cell through a random access procedure. If it is correct that the added secondary serving cell is
mapped to a pTAG based on the timing advance value, the eNB determines to not perform TAG
reorganization at step S1630.

[0192] Next, the eNB sends a PDCCH order to UE at step S1635. Here, the PDCCH
order may mean that a current TAG reorganization has been determined. In an embodiment, the
PDCCH order may mean the stop of an ongoing random access procedure.

[0193] If the PDCCH order for the secondary serving cell is received during a random
access procedure on an added secondary serving cell within a pTAG, UE stops the ongoing
random access procedure at step S1640. Here, the ongoing random access procedure is stopped
only when parameters within a PDCCH order recognized as the stop of a random access

procedure are the same as parameters within a PDCCH order received by the added secondary
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serving cell for the ongoing random access procedure.

[0194] FIG. 14 is a flowchart illustrating a method of UE reorganizing a TAG in
accordance with an example of the present invention.

[0195] Referring to FIG. 14, UE receives secondary serving cell configuration
information or the secondary serving cell configuration information and reorganized TAG
configuration information from an eNB at step S1700. The secondary serving cell configuration
information and the TAG configuration information may be received through one RRC
connection reconfiguration procedure or different RRC connection reconfiguration procedures.
In an embodiment, the TAG configuration information may be included in the secondary serving
cell configuration information.

[0196] The UE checks whether the secondary serving cell configuration information is
for adding or releasing a secondary serving cell at step S1705. If the secondary serving cell
configuration information includes a field ‘sCellToReleaseList’, the secondary serving cell
configuration information is for releasing the secondary serving cell. In contrast, if the
secondary serving cell configuration information includes a field ‘sCellToAddModList’, the
secondary serving cell configuration information is for adding the secondary serving cell.

[0197] If the secondary serving cell configuration information is for releasing the
secondary serving cell, the UE releases the configuration of the secondary serving cell at step
S1710. For example, if the UE receives the secondary serving cell configuration information and
the reorganized TAG configuration information through one RRC connection reconfiguration
procedure, the UE releases the secondary serving cell. For another example, if the UE receives
the secondary serving cell configuration information and the reorganized TAG configuration

information through different RRC connection reconfiguration procedures, the UE releases the
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secondary serving cell and reorganizes a TAG.

[0198] If, as a result of the check, the secondary serving cell configuration information is
for adding the secondary serving cell, the UE checks whether TAG configuration information
has been received or not at step S1715. If the UE has not received the TAG configuration
information, it may mean that an eNB has not sent the TAG configuration information or that the
TAG configuration information is not included in the secondary serving cell configuration
information. As described in Paragraph (2-2-2), it may mean thati) a TAG ID=0, ii) a TAG
ID="Null’, or iii) TAG configuration information is not included in the secondary serving cell
configuration information.

[0199] If, as a result of the check at the step S1715, the UE has not received the TAG
configuration information, the UE reorganizes the added secondary serving cell into a pTAG by
default, assigns the added secondary serving cell to a new sTAG, or does not assign any TAG ID
to the added secondary serving cell at step S1720.

[0200] The UE receives a PDCCH order from the eNB at step S1725. In response
thereto, the UE sends a random access preamble to the eNB at step S1730.

[0201] The UE receives a reorganization-complete message from the eNB at step S1735
and reorganizes the TAG in response to the reorganization-complete message at step S1740. The
reorganization-complete message may be, for example, at least of an RAR message including a
timing advance value, an RRC connection reconfiguration message, and a PDCCH order.

[0202] For example, if the reorganization-complete message is the RAR message, the
reorganization-complete message may be a MAC RAR or a MAC CE. If a PDCCH scrambled
into an RA-RNTI is received, the UE can check a MAC RAR including a timing advance value

from a PDSCH indicated by the PDCCH. If a PDCCH scrambled into a C-RNTI is received, the
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UE can check a MAC CE including a timing advance value from a PDSCH indicated by the
PDCCH. Next, the UE performs TAG reorganization. As an example of the TAG
reorganization, if the timing advance value has the same timing advance value applied to an
existing TAG (a pTAG or an sSTAG), the UE maps the added secondary serving cell to a
corresponding TAG. As another example of the TAG reorganization, if the timing advance
value is different from a timing advance value applied within an existing TAG (a pTAG or an
sTAG) and the number of TAGs now configured in the UE is smaller than a maximum number
of TAGs that can be configured, the UE designates a temporary TAG ID as the TAG ID of a new
sTAG and maps the added secondary serving cell to the TAG. As yet another example of the
TAG reorganization, if the timing advance value is different from a timing advance value applied
within an existing TAG (a pTAG or an sSTAG) and the number of TAGs now configured in the
UE i1s the same as a maximum number of TAGs that can be configured, the UE performs one of
the following operation. That is, 1) the UE may determine that the timing advance value for the
added secondary serving cell is not valid and disregard the received timing advance value. ii)
The UE may deactivate the added secondary serving cell in order to prevent uplink transmission
within a corresponding TAG. This is because there may be a problem in uplink transmission
within the TAG because a new TAG ID and the configuration of a current TAG are not valid.
ii1) The UE may release the configuration of the added secondary serving cell instead of the
deactivation operation.

[0203] For another example, if the reorganization-complete message is the RRC
connection reconfiguration message, the reorganization-complete message includes reorganized
TAG configuration information. The reorganized TAG configuration information indicates a

specific TAG ID in addition to a pTAG. In this case, the UE reorganizes the added secondary
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serving cell into a TAG having the specific TAG ID.

[0204] For yet another example, if the reorganization-complete message is the PDCCH
order, the reorganization-complete message is an indicator having a meaning that a random
access procedure in the added secondary serving cell is stopped. In this case, the UE maintains
the added secondary serving cell in a temporally mapped TAG (e.g., a pTAG) and does not
reorganize the TAG.

[0205] If, as a result of the check at the step S1715, the UE has received the TAG
configuration information, the UE checks whether a TAG ID indicated by the TAG configuration
information is a temporary TAG ID or a normal TAG ID and configures a temporary TAG or a
new sTAG in response to the TAG ID indicated by the TAG configuration information at step
S1745. Next, the UE performs the step S1725 to the step S1740.

[0206] FIG. 15 is a flowchart illustrating a method of an eNB reorganizing a TAG in
accordance with an example of the present invention.

[0207] Referring to FIG. 15, an eNB determines to add or release a secondary serving
cell at step S1800. For example, if a frequency band necessary for UE is reduced or access to a
secondary serving cell of a serving eNB is released due to a handover, the eNB can determine to
release a secondary serving cell configured in UE. For another example, if a bandwidth
supported for UE is increased or the new cell of a target eNB is accessed due to a handover, the
eNB can determine to additionally configure a secondary serving cell in UE. The addition or
release of the secondary serving cell corresponds to the change or update of secondary serving
cell configuration information.

[0208] If a change of secondary serving cell configuration information corresponds to the

release of the secondary serving cell at step S1805, the eNB sends an RRC connection
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reconfiguration message for releasing the secondary serving cell to the UE at step S1810.

[0209] In contrast, if a change of secondary serving cell configuration information
corresponds to the addition of the secondary serving cell at step S1805, the eNB checks whether
a timing advance value for the added secondary serving cell can be obtained at step S1815. If
the eNB has obtained the timing advance value for the added secondary serving cell or can
obtain the timing advance value for the added secondary serving cell, the eNB reorganizes the
added secondary serving cell into a specific TAG at step S1820 and sends TAG configuration
information, indicating a TAG ID to be mapped to the added secondary serving cell, to the UE at
step S1825. Here, the TAG configuration information may be included in secondary serving cell
configuration information and transmitted or may be transmitted separately from secondary
serving cell configuration information. In contrast, if a serving cell having a specific frequency
band is always provided through an FSR or a remote radio head, the eNB cannot secure a timing
advance value because the serving cell having the specific frequency band and a serving cell
directly served by the eNB have different timing advance values and belong to different TAGs in
relation to all pieces of UE within the service coverage of the eNB.

[0210] If, as a result of the check at step S1815, a timing advance value for the added
secondary serving cell cannot be obtained, the eNB maps the added secondary serving cell to a
temporary TAG ID or sets a TAG ID regarding the added secondary serving cell to “Null’ or
does not generate TAG configuration information. Next, the eNB sends the secondary serving
cell configuration information for adding the secondary serving cell or the secondary serving cell
configuration information and TAG configuration information to the UE at step S1830. The
secondary serving cell configuration information and the TAG configuration information may be

transmitted through one RRC connection reconfiguration procedure or different RRC connection
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reconfiguration procedures. In an embodiment, the TAG configuration information may be
included in the secondary serving cell configuration information. If a TAG regarding the
secondary serving cell is set to ‘Null” or a TAG ID=0, it may be considered that the added
secondary serving cell is temporally mapped to a pTAG or that the added secondary serving cell
is not mapped to any TAG.

[0211] The eNB sends a PDCCH order to the UE at step S1835. In response thereto, the
eNB receives a random access preamble from the UE on the added secondary serving cell at step
S1840.

[0212] The eNB obtains a timing advance value for the added secondary serving cell
when receiving the random access preamble and reorganizes the added secondary serving cell
into a specific TAG based on the timing advance value at step S1845. For example, if the timing
advance value is the same as that of a pTAG in the state in which the added secondary serving
cell has been reorganized into the pTAG when adding the secondary serving cell, the eNB does
not reorganize the TAG. For another example, if the timing advance value is different from that
of a pTAG, but is the same as that of another sSTAG in the state in which the added secondary
serving cell has been reorganized into the pTAG when adding the secondary serving cell, the
eNB reorganizes the added secondary serving cell into the STAG. For yet another example, if
the timing advance value is different from that of a pTAG and also different from that of another
sTAG in the state in which the added secondary serving cell has been reorganized into the pTAG
when adding the secondary serving cell, the eNB reorganizes the added secondary serving cell
into a new sTAG.

[0213] The eNB sends a reorganization-complete message for informing the UE of the

reorganized TAG to at step S1850. The reorganization-complete message can be at least one of,
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for example, an RAR message including a timing advance value, an RRC connection
reconfiguration message, and a PDCCH order.

[0214] For example, if the reorganization-complete message is the RAR message, the
reorganization-complete message may be a MAC RAR or a MAC CE. If a PDCCH scrambled
into an RA-RNTI is received, the UE can check a MAC RAR including a timing advance value
from a PDSCH indicated by the PDCCH. If a PDCCH scrambled into a C-RNTI is received, the
UE can check a MAC CE including a timing advance value from a PDSCH indicated by the
PDCCH. In this case, the UE implicitly reorganizes the added secondary serving cell into any
one existing TAG based on the timing advance value.

[0215] For another example, if the reorganization-complete message is the RRC
connection reconfiguration message, the reorganization-complete message includes reorganized
TAG configuration information. The reorganized TAG configuration information indicates a
specific TAG ID in addition to a pTAG. In this case, the UE reorganizes the added secondary
serving cell into a TAG having the specific TAG ID.

[0216] For yet another example, if the reorganization-complete message is the PDCCH
order, the reorganization-complete message is an indicator having a meaning that a random
access procedure in the added secondary serving cell is stopped. In this case, the UE maintains
the added secondary serving cell in a temporally mapped TAG (e.g., a pTAG) and does not
reorganize the TAG.

[0217] FIG. 16 is a block diagram showing UE and an eNB for sending signals regarding
uplink synchronization in accordance with an example of the present invention.

[0218] Referring to FIG. 16, the UE 1900 includes a reception unit 1905, a UE processor

1910, and a transmission unit 1920. The UE processor 1910 includes an RRC processing unit
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1911 and a random access processing unit 1912.

[0219] The reception unit 1905 receives secondary serving cell configuration
information, TAG configuration information, a PDCCH order, an RAR message, and a
reorganization-complete message from an eNB 1950. The reorganization-complete message can
be at least one of, for example, an RAR message including a timing advance value, an RRC
connection reconfiguration message, and a PDCCH order.

[0220] The RRC processing unit 1911 generates a message used in an RRC procedure or
receives the message from the eNB 1950. The RRC procedure can include, for example, an
RRC connection establishment procedure and an RRC connection reconfiguration procedure. A
message used in the RRC connection reconfiguration procedure can include at least one of
secondary serving cell configuration information and TAG configuration information.

[0221] The RRC processing unit 1911 configures a primary serving cell and at least one
secondary serving cell, used in a CA, in the UE 1900 in the form of the CA. A procedure for
additionally configuring a secondary serving cell in the UE 1900 or releasing a secondary
serving cell configured in the UE 1900 can be indicated by secondary serving cell configuration
information.

[0222] Meanwhile, the RRC processing unit 1911 reorganizes a TAG based on at least
one of secondary serving cell configuration information and a TAG ID indicated by TAG
configuration information. The RRC processing unit 1911 reorganizes the TAG so that the
secondary serving cell is included in the TAG. For example, if the secondary serving cell
configuration information includes an information field for adding or releasing a specific
secondary serving cell, the RRC processing unit 1911 adds or releases the specific secondary

serving cell based on an order of the information field and updates or reorganizes a TAG to or
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from which the specific secondary serving cell is added or released.

[0223] Furthermore, if the TAG configuration information indicates that a specific
secondary serving cell is mapped to a TAG having a specific ID, the RRC processing unit 1911
reorganizes the specific secondary serving cell into the TAG having the specific ID based on the
TAG configuration information. If the specific TAG ID=0 or the TAG ID="Null’, the RRC
processing unit 1911 determines that the specific secondary serving cell belongs to a pTAG by
default and reorganizes the specific secondary serving cell into the pTAG. In an embodiment,
the RRC processing unit 1911 does not reorganize the specific secondary serving cell into any
TAG. If a TAG has a temporary value, that is, a specific TAG ID+#0, the RRC processing unit
1911 reorganizes the specific secondary serving cell into a temporary TAG ID.

[0224] Furthermore, the RRC processing unit 1911 can reorganize the TAG based on the
timing advance value regarding the secondary serving cell received from the random access
processing unit 1912. As an example of the TAG reorganization, if there is a TAG having the
same timing advance value as that of an existing TAG (a pTAG or an sSTAG), the RRC
processing unit 1911 maps the added secondary serving cell to the corresponding TAG. As
another example of the TAG reorganization, if the timing advance value is different from a
timing advance value applied within an existing TAG (a pTAG or an sTAG) and the number of
TAGs now configured in the UE 1900 is smaller than a maximum number of TAGs that can be
configured, the RRC processing unit 1911 designates a temporary TAG ID as the TAG ID of a
new sTAG and maps the added secondary serving cell to the TAG. As yet another example of
the TAG reorganization, if the timing advance value is different from a timing advance value
applied within an existing TAG (a pTAG or an sSTAG) and the number of TAGs now configured

in the UE 1900 is the same as a maximum number of TAGs that can be configured, the RRC
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processing unit 1911 performs one of the following operations. That is, i) the RRC processing
unit 1911 determines that the timing advance value for the added secondary serving cell is not
valid and disregards the received timing advance value. ii) The RRC processing unit 1911
deactivates the added secondary serving cell in order to prevent uplink transmission within a
corresponding TAG. This is because there may be a problem in uplink transmission within a
TAG because a new TAG ID and the configuration of a current TAG are not valid. iii) The RRC
processing unit 1911 may release the added secondary serving cell instead of the deactivation
operation.

[0225] The random access processing unit 1912 generates a random access preamble in
response to a PDCCH order and sends the random access preamble to the transmission unit 1920.
Furthermore, the random access processing unit 1912 obtains a timing advance value regarding a
secondary serving cell from a Random Access Response (RAR) message received from the
reception unit 1905 and controls uplink synchronization regarding the secondary serving cell
based on the timing advance value. Furthermore, the random access processing unit 1912 can
provide the timing advance value to the RRC processing unit 1911 so that the RRC processing
unit 1911 reorganizes a TAG.

[0226] The transmission unit 1920 sends the random access preamble or an RRC
message to the eNB 1950.

[0227] The eNB 1950 includes a transmission unit 1955, a reception unit 1960, and an
eNB processor 1970. The eNB processor 1970 includes an RRC processing unit 1971 and a
random access processing unit 1972,

[0228] The transmission unit 1955 sends secondary serving cell configuration

information, TAG configuration information, a PDCCH order, and an RAR to the UE 1900.
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Here, the transmission unit 1955 may send the secondary serving cell configuration information
including the TAG configuration information or may send the TAG configuration information
separately from the secondary serving cell configuration information.

[0229] The reception unit 1960 receives a random access preamble and an RRC message
from the UE 1900.

[0230] The RRC processing unit 1971 determines to add or release a secondary serving
cell for the UE 1900. For example, if a frequency band necessary for the UE 1900 is reduced or
access to the secondary serving cell of a serving eNB is released due to a handover, the RRC
processing unit 1971 can determine to release a secondary serving cell configured in the UE
1900. For another example, if a bandwidth supported for the UE 1900 is increased or the new
cell of a target eNB is accessed due to a handover, the RRC processing unit 1971 can determine
to additionally configure a secondary serving cell in the UE 1900. The addition or release of the
secondary serving cell corresponds to the change or update of secondary serving cell
configuration information.

[0231] If a change of the secondary serving cell configuration information corresponds to
the release of the secondary serving cell, the RRC processing unit 1971 generates an RRC
connection reconfiguration message for releasing the secondary serving cell and sends the RRC
connection reconfiguration message to the transmission unit 1955.

[0232] In contrast, if a change of the secondary serving cell configuration information
corresponds to the addition of the secondary serving cell, the RRC processing unit 1971 checks
whether the timing advance value of the secondary serving cell can be obtained. If, as a result of
the check, the RRC processing unit 1971 has secured the timing advance value of the secondary

serving cell or can secure the timing advance value of the secondary serving cell, the RRC
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processing unit 1971 reorganizes the secondary serving cell into a specific TAG, generates TAG
configuration information indicative of a TAG ID to which the secondary serving cell will be
mapped, sends the TAG configuration information to the transmission unit 1955. Here, the TAG
configuration information may be included in secondary serving cell configuration information
or may be generated separately from secondary serving cell configuration information.

[0233] If, as a result of the check, the RRC processing unit 1971 is unable to secure the
timing advance value of the secondary serving cell, the RRC processing unit 1971 maps the
secondary serving cell to a temporary TAG ID, sets a TAG ID regarding the added secondary
serving cell to ‘“Null’, or does not generate TAG configuration information. Furthermore, the
RRC processing unit 1971 generates secondary serving cell configuration information for adding
the secondary serving cell or the secondary serving cell configuration information and TAG
configuration information and sends the secondary serving cell configuration information for
adding the secondary serving cell or the secondary serving cell configuration information and the
TAG configuration information to the transmission unit 1955.

[0234] The RRC processing unit 1971 may include the secondary serving cell
configuration information and the TAG configuration information in one RRC connection
reconfiguration message or in different RRC connection reconfiguration messages. In an
embodiment, the RRC processing unit 1971 may include the TAG configuration information in
the secondary serving cell configuration information. If a TAG ID regarding the secondary
serving cell is ‘Null” or the TAG ID=0, it may be considered that the added secondary serving
cell is temporally mapped to a pTAG or that the added secondary serving cell is not mapped to
any TAG.

[0235] The random access processing unit 1972 generates a PDCCH order in order to
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obtain a timing advance value for the uplink synchronization of the added secondary serving cell
and sends the PDCCH order to the transmission unit 1955. As a response thereto, the reception
unit 1960 receives a random access preamble from the UE 1900 on the secondary serving cell.

[0236] The random access processing unit 1972 obtains a timing advance value for the
added secondary serving cell when receiving the random access preamble, and the RRC
processing unit 1971 reorganizes the added secondary serving cell into a specific TAG based on
the timing advance value. For example, if the timing advance value is the same as that of a
pTAG in the state in which an added secondary serving cell has been reorganize into the pTAG
when adding the secondary serving cell, the RRC processing unit 1971 does not reorganize a
TAG. For another example, if the timing advance value is different from that of a pTAG and is
the same as another sSTAG in the state in which an added secondary serving cell has been
reorganize into the pTAG when adding the secondary serving cell, the RRC processing unit 1971
reorganizes the added secondary serving cell into the STAG. For yet another example, if the
timing advance value is different from that of a pTAG and is different another sSTAG in the state
in which an added secondary serving cell has been reorganize into the pTAG when adding the
secondary serving cell, the RRC processing unit 1971 reorganizes the added secondary serving
cell into a new sTAG.

[0237] The RRC processing unit 1971 or the random access processing unit 1972
generates a reorganization-complete message for informing the UE 1900 of the reorganized TAG
and sends the reorganization-complete message to the transmission unit 1955. The
reorganization-complete message can be at least one of, for example, an RAR message including
a timing advance value, an RRC connection reconfiguration message, and a PDCCH order.

[0238] For example, if the reorganization-complete message is the RAR message, the
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reorganization-complete message can be a MAC RAR or a MAC CE. If a PDCCH scrambled
into an RA-RNTI is received, the random access processing unit 1972 can check a MAC RAR
including a timing advance value from a PDSCH indicated by a PDCCH. If a PDCCH
scrambled into a C-RNTI is received, the random access processing unit 1972 can check a MAC
CE including a timing advance value from a PDSCH indicated by a PDCCH. In this case, the
RRC processing unit 1971 implicitly reorganizes the added secondary serving cell into any one
existing TAG based on the timing advance value.

[0239] For another example, if the reorganization-complete message is the RRC
connection reconfiguration message, the reorganization-complete message includes reorganized
TAG configuration information. The reorganized TAG configuration information indicates a
specific TAG ID other than a pTAG. In this case, the RRC processing unit 1971 reorganizes the
added secondary serving cell into a TAG having the specific TAG ID.

[0240] For yet another example, if the reorganization-complete message is the PDCCH
order, the reorganization-complete message is an indicator having a meaning that a random
access procedure in the added secondary serving cell is stopped. In this case, the RRC
processing unit 1971 maintains the added secondary serving cell in a a temporally mapped TAG
(e.g., apTAG) and does not reorganize a corresponding TAG.

[0241] In accordance with the present invention, a procedure can be simplified and TAG
reorganization can be performed more rapidly because TAG configuration information for
reorganizing a TAG does not need to be separately transmitted. Furthermore, an eNB may
explicitly order TAG reorganization for UE or UE can implicitly perform TAG reorganization.

[0242] While some exemplary embodiments of the present invention have been described

with reference to the accompanying drawings, those skilled in the art may change and modify the
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present invention in various ways without departing from the essential characteristic of the
present invention. Accordingly, the disclosed embodiments should not be construed as limiting
the technical spirit of the present invention, but should be construed as illustrating the technical
spirit of the present invention. The scope of the technical spirit of the present invention is not
restricted by the embodiments, and the scope of the present invention should be interpreted based
on the following appended claims. Accordingly, the present invention should be construed as
covering all modifications or variations derived from the meaning and scope of the appended

claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A user equipment (UE) comprising:

a receiver to receive, from a base station, a first field comprising a first serving cell index
(SCelllndex) to release a serving cell (SCell) associated with the first SCelllndex and a second
field comprising at least one SCelllndex to add one or more SCell associated with the at least one
SCelllndex and an identifier of a timing advance group (TAG) associated with the one or more
SCell;

a radio resource control (RRC) processor to release the SCell associated with the first
SCellIndex and to add the one or more SCell as an available SCell for use with the UE and to
associate the one or more SCell with another available SCell associated with same TAG
identifier, wherein the TAG is associated with SCells having timing based on a same timing

advance (TA) value.

2. The UE of claim 1, wherein the RRC processor associates an SCell with a TAG
associated with a primary serving cell (PCell) when the second field to add an SCell does not

comprise identifier of the TAG.

3. The UE of claim 1, wherein the receiver receives the first and second field

through a RRC connection reconfiguration message.

4. The UE of claim 1, wherein the receiver receives, from the base station, the first

field comprising an indication to remove an SCell from SCells available to the UE.
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5. A method of user equipment (UE), comprising:

receiving, from a base station, a first field comprising a first serving cell index
(SCellIlndex) to release a serving cell (SCell) associated with the first SCellIndex

receiving, from the base station, a second field comprising at least one SCelllndex to add
one or more SCell associated with the at least one SCellindex and an identifier of a timing
advance group (TAG) associated with the one or more SCell;

releasing the SCell associated with the first SCelllndex for use with the UE;

adding the one or more SCell as available SCell for use with the UE; and

associating the one or more SCell with another available SCell associated with same
TAG identifier, wherein the TAG is associated with SCells having timing based on a same

timing advance (TA) value.

6. The method of claim 5, further comprising:
associating an SCell with a TAG associated with a primary serving cell (PCell) when the

second field to add an SCell does not comprise identifier of the TAG.

7. The method of claim 5, wherein the first and second field are received through a

Radio Resource Control (RRC) connection reconfiguration message.

8. The method of claim 5, further comprising:
receiving, from the base station, the first field comprising an indication to remove an

SCell from SCells available to the UE.
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9. A method of a base station (BS), comprising:

generating a first field comprising a first serving cell index (SCelllndex) to release a
serving cell (SCell) associated with the first SCellIndex;

generating a second field comprising at least one SCelllndex to add one or more SCell
associated with the at least one SCelllndex and an identifier of a timing advance group (TAG)
associated with the one or more SCell; and

transmitting, to a user equipment (UE), the first field to release the SCell associated with
the first SCell and the second field to reconfigure the TAG by associating the one or more SCell
with the TAG, wherein the TAG is associated with SCells having timing based on a same timing

advance (TA) value.

10. The method of claim 9, further comprising:
configuring the identifier with no identifier of a TAG if the TAG of the one or more

SCell is associated with a primary serving cell (PCell).

11. The method of claim 9, wherein the first and second field are transmitted through

a Radio Resource Control (RRC) connection reconfiguration message.

12. The method of claim 9, further comprising:
generating the first field comprising an indication to remove an SCell from SCells available to

the UE.
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ABSTRACT

A user equipment (UE) of re-organizing a timing advance group (TAG) is provided. The
UE includes: a receiving unit for receiving, from a serving base station, secondary serving cell
(SCell) configuration information which includes a first field and a second field, the first field
including an Scelllndex of an SCell to indicate a removal of the SCell, the second field including
at least one of the Scelllndex to indicate an addition of the SCell and a TAG ID indicating a
TAG of the SCell, and a radio resource control (RRC) processing unit for performing the
addition of the SCell after performing the removal of the SCell from one or more SCells

configured in the UE, and for reorganizing the TAG by including the SCell in the TAG.
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Title of Invention 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:

EFS Web 2.2.12

IPFRZUZO-
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[ 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:
Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Ki Bum KWON
Residence Information (Select One) (O US Residency (® Non US Residency () Active US Military Service
City Seoul Country of Residence i KR
Mailing Address of Inventor:
Address 1 179 Seongam-ro, Mapo-gu
Address 2
City | Seoul | State/Province
Postal Code | Country i KR
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Jae Hyun AHN
Residence Information (Select One) (O US Residency (® Non US Residency () Active US Military Service
City |Seoul Country of Residence ! KR
Mailing Address of Inventor:
Address 1 179 Seongam-ro, Mapo-gu
Address 2
City | Seoul | State/Province
Postal Code | Country KR
Inventor 3
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Kang Suk HUH
Residence Information (Select One) (O US Residency (8 Non US Residency (0) Active US Military Service
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Title of Invention SYSTEM

City Seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 179 Seongam-ro, Mapo-gu

Address 2

City | Seoul | State/Province
Postal Code | | Country KR

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

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 58027

Email Address

Application Information:

Title of the Invention é::QIIEQTéJYSSﬁ\_E?A METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT
Attorney Docket Number| P5256USC1C1 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 16 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application 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
provided 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 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). ]

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

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

Request 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. IPR2025-00720, OnePlus Ex. 1002
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Application Number

Title of Invention
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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:

(® Customer Number (O US Patent Practitioner

O Limited

Recognition (37 CFR 11.9)

Customer Number

58027

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 | Pending

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation of 14626047 2015-02-19
Prior Application Status | Patented
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14626047 Continuation of 13849296 2013-03-22 8964645 2015-02-24

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

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 priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)l 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).
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Title of Invention
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SYSTEM

Application Number

Countryi

Filing Date (YYYY-MM-DD) Access Codé (if applicable)

10-2012-0030216

KR

2012-03-23

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

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

Applications

This application (1) claims priority to or the benefit of an application filed before 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.
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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 (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), 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 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.

IPR2025-00720, OnePlus Ex. 1002
EFS Web2.2.12 Page 107 of 353



PTO/AIA/14 (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 | P5256USC1C1

Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT CARRIER
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 1.486. 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 (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Pantech Inc.

Mailing Address Information For Applicant:

Address 1 179 Seongam-ro, Mapo-gu

Address 2

City Seoul State/Province
Countryi KR Postal Code
Phone Number Fax Number
Email Address

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

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 assignment recorded by the Office.
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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

publication as an applicant. For an assignee-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
Country Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
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 |/Christopher B. Kilner/ Date (YYYY-MM-DD)| 2016-10-31

First Name | Christopher Last Name Kilner Registration Number | 45381

Additional Signature may be generated within this form by selecting the Add button.
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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 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 Theinformation 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 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 to 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 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 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.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.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.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 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 violation of law or regulation.
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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
15/338,993 10/31/2016 1600 P5256USC1C1 12 3
CONFIRMATION NO. 3430
58027 FILING RECEIPT
H.C. PARK & ASSOCIATES, PLC
A SSOIATES, Pt O O A

RESTON, VA 20191
Date Mailed: 11/10/2016

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections 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

Inventor(s)
Ki Bum KWON, Seoul, KOREA, REPUBLIC OF;
Jae Hyun Ahn, Seoul, KOREA, REPUBLIC OF;
Kang Suk Huh, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
Pantech Inc., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/626,047 02/19/2015
which is a CON of 13/849,296 03/22/2013 PAT 8964645

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 10-2012-0030216 03/23/2012

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 11/08/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/338,993

Projected Publication Date: 02/16/2017
Non-Publication Request: No

Early Publication Request: No
Title

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT
CARRIER 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 15/338,993
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
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 12 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
w (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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.

o

.
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9
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o
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o]
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<35>

L
e

AnA

information block 1)

SIB1(system

HE=

&

]

=

]

o]

o},

o

o

L

ofi

SIB2(system information block 2) @ Zo]e}

(cell specific) 2F

A dAd g Ao

<36

el

B

(=3

.

T
—_

)

-
e
do
jant

<

o

A2

L

-

P_]E

Page 132 of 353

IPR2025-00720, OnePlus Ex. 1002

RRC 2*(establishment)

o)
95-15

L

& ope,

FAW A (primary serving cell)

o] Aol dA k=

<37>



MZE 24 @ 2012-03-23

(re—establishment) AFefjeolr], Fetd#(security input)d NAS o]% AR
(mobility information)& A3l adhue] AWAg our]. wEel My
(capabilitics)ell whel, #eojle dfvie] el FAARAY A ARAe & o
Yate® 79 = dud, 47 Heiw el A2 A Alsecondary serving
cell)olgt gy,

. webd, el vl ool AAE AWAe] PIL s FARALOE
TAEAY, s dhvte] FAYAT Holx dhvhe] FANAR FHE g A,

<39> FAD A tigsts SEEA a4 wERE a¥Ea Fa4A UEEOL
PCCYEE sta, FAH A th&st= FFHLI 2 wFRE APYHdI FoL WE

S(UL PCOEF hef, mgh, g AoA, FAYA destc 84 wEdE &

ol
Hy
—z
ko
by
(',
0}}4

(DL SCC)e} sz, Agk I A, FARAd f-gst= @ dl
32 e B s sl SCOT vk, shue Adde)= ahdkya 24
Bldgiole] 28 S5 9li, DL CCe UL CC7F &4 te3 5% Q).

<40> mheba], BES A2Eol A wEs 7]XFike) Falo] DL ¢ ®E UL 0B

TEe MEel oE &ef, Fodgel whE W AL AR, wEbe]
UL CCdolM Zeldas dAdste AL, FAA94A e FAYALdY Zedes
Agebs 2% B3 /dez & 4 vk B8, wdo] DL CCEelA stdE A

HERE galste sle, FANAE Eo PARNAACAA SFEa AEE Al

95-16
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<41

<42

<43

<dd>

MZE 24 @ 2012-03-23

&, FANAy Badae gy 2o EAL sprld
A, FAY AL PUCCHY] &S Yl AF&drt. vhd, B a2 PUICCHE
A& ¢ ¢glort PUCCH W AR F o5 AojdRE PUSCHE &35t AET ¢

o
=

=4, FAYAL Fa BAsE o] (activated) YE B, REANAL EX
Zo wet A/ A s s wEder, A EA 248 v|AFe 245/
A st KA 2E a7y s e] ujZAd s sroln vt rtEH = A9 E
I A, ZAHgE EYT HelHY 4 T Fale] delAAY #8] AE (ready
state)oll = AL LI}, v 3 (deactivation)= EHT Holy 2 A7) E

% dolElo] @ AolAuel 4 Ei Falo] BAVED SdEa Adaed

f
l‘lllﬂl
o
o
=
X
e/
=
]
o
st
fx
k
Il
M
)
ol
=
N,
r]j
)
[
st
1o
[

>

dolv Ha AR

Sal/ealel 7hed e TEH. & 5o, AR A T2 A% Axa

et
2
+

Al # (reference signal received power) 59 54 2 g AWAY sFPaE

+
oot

&3l bl B AEE T B9 e A A5} =& Ao A A A
(PCFICH:physical control format indicator channel)&so 4l 4 <o},

Ga), FANALE Bt (security key) WlZAo]W RACHT ZAs} Hukst= 2l
oW Axto] oejA HAE 4 dud. o, A 32 (contention resolution: CR)
Aol Ae, A dlE WA« S AASkE PICCHY FARAS F3ko] HAdH A

tel ded 5 Ao

o

oF s AR A ARE FAYA & 5

e

24

rr

95-17
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<4

<7

<48

<49

<50

MZE 24 @ 2012-03-23

opAlAl . NAS(non-access stratum) AR = FAN AL FalA g

A5, A FAAE
JER . 4 vdncl vhE o=
SEA,  FAgAe] A

(removal )9} &< AAE

RGN EEat
T R A Frbe gloA],
=u RRC Alzg®e] Alg2 4= o),
FA AR AEB S ).

V5 A,

AAARE AF] 98 AAY FL-5%

e)o] 295 PDCCH(dZ Eof, 388 A

2oAl Y RE URE e EAFRIY HEE
Fat7] A8 2"

9, Al&E HE(SD, dg 94
control: TPC)) & K5 AT 5 U, wF

95-18

A (reconfiguration),

d 9=

FAYMS AolAnE AFsHE 49 WAAH 54

DL PCCe} UL PCC7F #(pair)o.® FA4HT,

FANAE 24T 5

7 adding)

ARTRRC) Ao 3] sdd 5 . A

A& (dedicated) F-AH Ao A2 AHE H43)

%71 RRC Alzd e

ol ghaho]

AA F7-(UE-specific search spac

FAR T 3PP aHE AHR)
T oY gREdd AelERE A

4 A F7(common search space)ol] € 2E = PDCCH( | Z

A7) AR E] AA
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<51

<52

<53>

<54

<55

MZE 24 @ 2012-03-23

gt o dlonm A BAWAL 55 FA A (special SCell)oleba AAFT, A

71 5 FARAE wak @4 e AAET (cross carrier scheduling) A

A ~2ASH Az AAFECG. T3 PCelld

o et AHeld o gt

A E = PUCCHF A7) B4 B A

B7) B4 nAAd U@ PUCHE 55 nA942 74 A n84es A4

H L 9al, FE J|AZo] g HA

A
rr

AT A A A o8 2 (F4)

A7) B A e g PUCCH:=,

i

of ek A4 Al RRC A7 " (RRC

FAE T AT

3 sTAGUH | EA)6 = FAH A5

ACK/NACK X = CQI(channel quality information)Z 3XEg3dlv, A7) AFT

vhe} o], 7R Zo] )8 RRC A|2¥E 2

S8 FHE 5+ A0

Ea, AT sTGUel thEe RAMAE F s 55 RAMAs 7

AE7IG, EE 55 R A

T84 %e olfr €SS H PUCCHZF A

U o7, R 1M AR Az Aot ol

T #oEAg, ®

rlr
r |

ol Al gk PUCCHE 4143 Bert

95-19

A FAW A PUCCHY §3Fe) FEsitha ddste] F714

A7k RsEe] FavlA] A B s §
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<56

<57>

ol A A H(propagation delay)<s A Y. wepa] $5407) By AE3] &
A7elA A AT AZre da v StEE s A ARt mFE s
A FFA7E A, F9 A &4 ol sl s LA Ha 5477 9]
Babn g Aol meh WS "n. wd S S0 Agss A5

Sald ARG ARH L 5 f S A5 o] A FaddtE 9

apebA . FAl Al Al2E A e SIS A/ ATFHAE ESA, AR Alg
2 #2187 ¥ A5 @27 F7) (synchronization)”7} ¥FEA] A AR ojof G
o, F71Y FH%E T %7 (frame  synchronization), ARAE  F7)
(information symhol synchronization), MZ¥H  F7] %7 (sampling period

synchronization) & sttt ME2H F7] 7= =84 A& FE5t7] 98l

& (SSS: secondary synchronization signal), A 3% A& (CRS: cell reference

signal) T o] AT},

95-20
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<58

<59>

<60>

o
=)
i
'y
oY
)
lo
Kl
_c|-1_rl
ol
ol
14
offt
>~
il
1l
i
i
4
i
¥,
)
=]
s,

>
>
>

L
it
of)
=
>

47) 93 57 A50] FORES 45 hEH 5 ULE FAUHA e A

Al (ECell: Extended serving cell)e] &=Asl= A4, A7 A9 Ad o3k 543

[
of
X
(8
=
BN
ol
R
>
Ao
2
==Y
2
o)
oL
ﬂ.’i
e
it
oL
rd
al
38
=
o
>
=)
BN
ol
C—Eﬂ
ﬂ.‘é
he
it
o

AAD AMda 2 Hu, 44 253 sFF A T8 Ve 4% a ANE

gt oA AetEa ) A5 stgEads g8 240 2asi,

Ay A2 AA(random access procedure)”’} A&EHA F7] d=5L Yl
FREAT, WE N dH Fol d8E VAT RFE JAFEe A AU
(timing alignment value)ol] 7]¥¥s}e] A&z F7|& ST}y, AFEa A7

7= 2 hRe A, At A" g2 AlE A2 g(timing advanced

95-21
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<61

<62>

<03

MZE 24 @ 2012-03-23

Ak g Fr|vr A5FW, @422 A7 A" go|H(time alignment time

r)E AART AT A" velmrp A Folvl wE2 v VA=l ME

ZFAA, 7 AR Atk ohE AR A" ghe] 87T S, e Al A g
(multiple timing alignment values)¢] S&7HATh. Wk b3 A7 AE FES 2

=87 98l dde] 2 ARAd fla] QLo Y AHx AAE FawTE, 4

FEZ T 5% Ad a7Hs WY AL AR U Srete R A E AT
gaos s A ARl eoulEl=Esr ek, 43" E 57 fAE AT 7
4 2z HREC S22 g vk olEd fHEEY BEEE &7 Y6
Ak A" 25 (timing alignment group: TAG)e] AejdAch, Ayt A" 2§ A4t
A% 2% (timing advance group)o]&ti B4 &= v,

TAGT: L CC7F A" AddE FolA, $d3 AT AdE &3 sdd gol

95-22
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MZE 24 @ 2012-03-23

o ZZ(timing reference) T A7) EolW Fxg wgsls ol Hx 4
Abgets ARA(E) s s 2ElH. o2 5o, Al A AR A2 A Ao
TAGLOll &3tar A2 ARjAle] vlolr] Zhzx AlQl A, Al AwAlst A2 AR Adds
TEE A AE 3k TAle] AEFu] Al AAdS A7) TAL fhS A2 A4 DL
CCel aFgRa F7IAHE 7IFer 28k, v AL A A A2 A doe] 7

7ZF TAGL, TAG2el &84, Al AWAz A2 ANAaL 727 §]d TAGY Ele]H

e
Y

Aol Hof AL AWAT A2 AP Dl TE A AL F TS Ta2) 2% G4
Ao TAGE FAYAL TIT £ Y3, HE shie PAYAE LT FE
Pou, FAYA Holw shite RAYAE T4 FE Uik,

o4 7 TGE L (CF FAE ANAE HelT s} Tase], 2 Mee] W3
oY) WE ARE TG TAERG Gt TGE Ag ANae T A
AATe oja] Hz 244 % 2% ARl 2AHW RC A2YFE Fa) @
2ol A A% gt

65> FAmAde T6E MASA St B3 dde 1E A7 49 gol ¥9s
& A% AolE 249 Ti6E 9T F dolok @tk A Az, FAPAo Egd

pTAG(primary TAG)S} FA Rl Ao] E3hE A k2 sTAG(secondary TAG) = 2% TAG
E AU 5 glojof sty o 7)A pTAGE AAIY W shuwt &8 sTAGE W5

= st o4 EAT & Anh A TG AF

¢

01
=2 = 4E AAE 5 duk. = pTAGE AW TAG ID = 09 FE
ZeA, o}l Rl g 7hA &g S ot}
95-23
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<66

<67

<68

<69

2. sTAGO] tld =7] AskEza A7
Z7|8 5= 97 A
AYel PHCCHE E& AE dxx Az o
AA BEE PDCCH A A (order)et 9 gkt

O] =
AR

WA A A AT 5

WA g AT

2L AEE s8-8k PRACE whha QEs

A

g

3. sTAGO] &
H oA TEReE A5 FAUAY
CColt}. «i7]A SIB2E
Lol Abs] SIB2E BAlAal A

4

ol A

AsHct, sBUdle 4FgHE A
A= et a 4 Fag ARt LEE

95-24

(=
719k RA A7 AMRETE wpebA 7R Ee
A7

A7) PDCCH A E e del

AL A A4 wmE

A AE XAS7] 8] POCCH A o] gt

FH ol e Wy

UL CCs} SIB2E <A

BEREAAE fJd B3 Addy sy AR

& o RRC AT 2AE T

MZE 24 @ 2012-03-23

, EE pTAGY TAZE AXF 2 Hes Y3 thega E7)9 7)Fo] HE

A7 A= 71T el

AT AHR

A M s Tl oldl s AR g HaAd

Fol digte]l Y AA= =
HEE LA, 9714 N3 7]

AR AAs =

AR 000000 ©)9)9) ARE QAT ojof Fr)

A2 A A A

2474 H(linked) DL

] s8

= % 8
NAFNA B
Zo14 ARl xsheo] m SIBL

k. wheba] SIB2 A A

IPR2025-00720, OnePlus Ex. 1002
Page 141 of 353



<70

<Tl=>

<72

<73

<74

<75=

<76

MZE 24 @ 2012-03-23

g oald FAgAe] SIBlWe ARs 7lez A" DL 09k SIB2W e A R.2

7oz FAE UL CTY 92472 9ud),

4. 7+ TAGE 3l Elolw] #A-F9b sl TATS 7bATE, I8 7 TAT:=

HE THE Bolr] 9E FoE THE £ 9rh. MIE 7 M7 A5 Aew

a7}

AR FEA ATE delFr] fl6 AR VAT ezTH AT d s 8

So ATRE AF EE AN FEG

A 9 g I Ud A9dd AL w278 (clear) (Y. d A2 WEA&SA A
A =% (semi-persistent scheduling: SPS) WralA"d PDCCHe} #Z2 318 2/ T

Aol e Ad e =4o= AEH= AR glo] 714 AdEdel 74

U0 CFFEZ1H) SRS 7S @A BT

g sTAGS] TATRF "S54 749+

rr
A
dlo
X
e
rlo
itk
S
)
il
2
OOI:
o
o)

A, sTAGY FAWAE9 L C(CE &3¢ SRS A&S FATUTt.

B. Bt 0 (5714 SRS 7A4& afAT. v 1 (WF]4) SRS 742

C. ST Biatel] thst 7FHAR = FA G

D. sTAGW F-AWAES A& A tHd HARQ H¥ 52 =7]8(flush) &},

95-25
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MZE 24 @ 2012-03-23

- 7. sTAGNY RE RAYAR] vRARE FeE 9Te AT TG

i

TATE X84 Ferh. 79 5243 o] sTAGWe

19
ko
rln
-z
2
ol
1=
st
=
=)
izl
okl
toly
i

EHe BER & vk ojrjeld,

<78> . 9 STAG

=
1o

npA e B Aol AAE A, F sTAGW ] ofuj g FA
FAE AR QA &2 A, T sTAGH 9] TATE T A9t

<79 9. RAR A& A% PCCHE A9 A4~ Zedes d538d HA04d o

<80~ 10, A2 AE AL ZEdey AdE A7 Hd 8 AdE 4
Fol mdd e n) MAC Al W@E A7 Aushel &S RRC AT SelA
Bk meEbA RFe] EdlAd s 52ekx @Fevh B) @82 A melAl BA
Aeof Ag MA27 dajglse Lelx Gev. O d22 FAd 38 HdE 5
oA AHE A A AR AP G, NAC AFOlA A AP A A
MA 2 AAE SATT.

<81> 11. pTAGe] A=z Fxe= FAUA L= pTAGW e FA Aol & = 3o
B 71 A= pTAG W9} ZF AR Alloie) RRC A 2d® & Tel AR 424 248

At

95-26
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¢ 2012-03-28

Hz 24X

sTAGU &} 7 A% A

12.

<82

[0

<83

wo] /A FoR

I 717 %ol o8 RRC
ta,

Z RRC o2 dA mrAEZE dF

ol
=

fs

BHe}(S500) .

A

A
oI

=

dEETI!

1
[

2 Ax Ax
4 2A

<84

TR
=+

<85>

1
Y

B

AL,

S

25}

o RRC 94 A7 AAAR AAE 5 9k RRC A2 A

ot
3

Page 144 of 353

(remote radio

e

A 2 s= o dE
El

A

TR TH(S510).

=
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Acell-specific)

=
95-27

Aol izl TAG

H]
O

7t Al

.%-_.
| AlEH= A,

& O

=4

=

kol uwhe)l ARAZE TAG A2 A

head: RRH)

<86



MZE 24 @ 2012-03-23

A7) 54 g dFe] AT VA28 A3 AH|AFE T tg e

- Wop 1) F1A 0] 47 FR RAYA FANAY AT A AL

g £ Yrhn wESE A%, A7) FAE RAAS FAYAY BAT U6

o= AAgey o F§ WA Sh16ek ¢ TAG TR AT FAL FAHA

BE 7 vk, ofn @¥el] TAG TAH RS Falglol Al Frbd FAg A Wgk

e

295 ANAG FFFA 2ATY ARE FANE A, vBL A7) F2E R

A AL FANAT B9 TAGeE A" 7oz o7,
<88 Tk i1) 7]A]ao] 4] FUtE FAg A FANAT A9 AAE @
= HE&E 5 vt #ddete AS, 7T A7 F7E FANAL 2Ee

STAGS TA3Th, Zr TAGo = TAGE W&h= TAG [D7F Fojdo), ohgh, 7" Ze
sTAGO] thal TAG IDE Helxroz Bod 5 gvt. Qa2x], 7]AZo] A7) 37)
¥ RAuae xaas (TAGY 7|F0] FAE TAGEY ohE TAGUS #o1s A
AATE A A ARE Sl AFHA So1E F5st/] ol Al sTAG

@ TAG IDE Fof2 = Qh. g2 gz, 714

95-28
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MZE 24 @ 2012-03-23

n

<805 7| AL TAG TAARE 93 E ALaE RRC 42 AT A2 980}

(S515). TAG fAEE= 4 FAWduitt TAG ID AR7E 2£3de 29d 5 .

TAHeE 7} Aol A AR TAG ID ARE 28 4 Ik, I
= TAG 7AARE AWAdoict 3ge Aulal oldlA(ServCelllndex) e HF-AH

A AR FFEs 2404 95 (Scelllndex) & PWEste 290 5 At o
= =59, pTAG = {ServCelllndex = '1', '2'}, sTAGl = {ServCelllndex = '3',
'4'} B pTAG = {Scelllndex = '1', '2'}, sTAGl = {SCelllndex = '3', '4'}<}
Ze wYm 499 5 Ak FAYALS A AW sl 0o T TG 1D

0ol2E AT EARA T EF RAWAE FAA 16 1D Fu7h 9

7

He

i

A PAYAES pUCHY AMAAL AusAL @A TR g
BE TIGsHE A EA sTAGHY AMADE oEE & gl

- TG FAARE 24 TGRS NI AN ARE o £9% 5 rh o A
WAL 7 meldA AFYA B 44 2 29E A 99 s 2A4E A9
2 % gon) goly a4z A48 5 Q= Aol B 37 AAd s
gel TG THRRA AR ANAL ZasA gt A5 B

WE A AAT 4 At dE B, /AT 4D GAx AR AN

MBAs & 7P Aol dE A dAE AN Y dedez dsd AY

i

e UE ANAR AT £ Ak BE AT 2R T A AR A4z
A4e 99 ARUHES TAS YA GE AYAs 44T 5 doh T

W AP0l B & Qi EAo] REeh: Ae] el g m g A

IPR2025-00720, OnePlus Ex. 1002
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MZE 24 @ 2012-03-23

Aol B °d Ay, 7 9 FAANA ddies e FANAe thE MY

<91> Z|A 2 A SR tste] AR S st A, 7] 5AE

<92> G 54 sTAGNA] 4FF 2 T75 FEIA 2 A5, 47 54 sTAG
of thal FAEolok & AMAE gy FSstAof @kl o= 7|A = o8l AA
He WY A RS el FEE 5 ATHSh2).

93> sTAG the] €A8td Aol gg Ag A~ AZE 7)Ao o) A
S5+ PDCCH A Ao 9siA] A add 4 v, PDCCH AAE F4E 7 & 747
Ao A7) sTAGHAA AR Elol Fx2 2343 FANAR AT £ 9o
M RACH 749 g FAYde] 2 $£& 9l

<94:» NATE Gl FAe 27 o] 49 Y AMs HAZS [PEA Fn Al
oAk, dd AMA AR FA] AL 27 o4 AW A AT T

of FAl A== Gk, AE e A7 ddEs AR At dste]

i
o

Al AYFA A UG odE 50, g2 FANAS 3 A9 I4=

A4S WD W, @do] G qH2 F7 AAAZ vve]l= ool FARNAS

T — =

o AT

niiL)

WA 2 A7 AlAEHE A-(PDCCH order& FAl)o|th, o714 7] Wl
@ A SH WAAE 7T S Tl o @d A g H AA AT

AAED 5 Avha wRHE Fhe EPE FE Qo xddd g S

95-30
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MZE 24 @ 2012-03-23

<95> 7)|A T 7|8 R HEYZ U AR B/EE dTRIH LAY BE
(assistant) “JH(e.g. YRAE, RSRP, RSRQ T)E o]&dlox EA4 Rl ds
E4 TAGY WAL F 92 vBE 28 AHE FrsEA £33 F-, 47 A

DA As RS sTAGE AAsta A8 dgs 222 So 47 A2 A0

96 Bao] AW Gz SH AAAE VATOERH FAHY, BEe A

& BART(S530). 7] #E A= FH A A= RA-RNTI(randem access—radio
network temporary identifier)=2 A EYH PDCCHo ¢Jal] A A= PDSCHU
328 no] =A% = RAR MAC PDU(protocol data unit)uwe] *:8k=e] 243 A C-
RNTTZ 2= 5= PDCCHol 9] <A1 == PDSCHWOll g5} S=415)+& MAC PDU
el MAC Ao] 8 x(control element: CE) HEE 41" = vk, A7) MAC CE

|

L

FEHE FAHE ds A9 dAx S odrAE

§h

Td AT

ral

EEN
(Extended TAC MAC CE)¥}= Solz 29 4 glor] TA #F TAG 1D E= HAwWA
degs Fol zodE 5 U,

97> = Sl FAAE FAE7] A RRC AE AT ZAHSE06) ¢k, TAGE
TS 9T TAG FAAERY AL AA(SH15)7F EEE APEHE oz LA
Govt, ol ofAlel Woli shube] RRC A AT ElAA W AR A 4
ARG TAG PAART TTH F& vk, = 62 BN PR TAG 144

B2 & e RRC G2 A dael ofsl] HEH: e mAS Aok, k6

95-31
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MZE 24 @ 2012-03-23

T 62 X 59 v off 94 S$6100149 § Mo RRC FE AT

mt

X

e

Aol o3 RAYA TARS M6 TABEA LT GTE AFHD, @do)

P Ay B TAG 7S 8 el Fdlske Hedl Aozl & 7]

AP 2R FAARY AFS 919 RC A ATH AR M6 FAH
B9 AEE § o] FolAr,

5. A EA, PAYAS] FARRA M6 THILE ZRE FE U, B
Sol, RAYAY FAYRI G FAEE RAYD G A%s F, 4]

o
o)

s

Ao

FAlde] ek TAGY AW A (identifier: IDE £ = v}, v}
E o BA, TAG FHARZ BN FAARE TTE FE Utk o & Fol,
TAG TAHE7 @2 749 ZF TAGY TAG ID®F 2+ TAGe] &5t AHAY ¢4
22, 2Eal B TAGOl FUhHEE FAAe] 919 TAT stepvHE 288 F&
A A7) TAG TAARE S TAG Sets MRAle] kA kit A7 E]
A oS o, A Tal, TAG PARR W EA TAGY e FAAREA TAG
D&}, TAT Stepv el £ $& 9ot

<99> o 7]A] wA S61000A4 7] A Foll Al v FEE= RRC 98 A diAA
= RRC 92 A7H 237 454 4% 748 H= R
L, 2 oo]99] RRC A4 wIAAS Ad s vk WA wA S600, S605,
§615, S620 B S625E T hojlAle] Azlel BdsiEw AME 49 MErsit

<100> Al = 55 ZEstH, @A $5269] AW A~ Hils oF ol & 7Y

o] e 92 > Uk
95-32
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<101

<102

<103

<104>

t

o
T R

ilo

=7
Aol A &
e A= 4P §

del =, v AT

oAz SeldRE FolA vlel dod A A9 GNs EaRE 3

dq2 o, AY A

Fastel, 7|x o gl

el Ad B2 @l

MZE 24 @ 2012-03-23

ol & ool mE AR dAlE 48 Nl ddEs 25k

dAz A
o,

Ay

A%, NA=E AeR AA A

Sol dEew A Fol FdE= Ay, dES

A4 AW Wx ZARRE Ao 9P AAAZRE 2 5 A E=

g 59, 49 =

25 PDCCI,

AladEe

95-38

Aol 71x 2] 27 (PDCCH order)dl] 2]

shakey 3

e

5w As A2EEE Sl

Aol A K (downlink control

sz akak 2=

o E o
g == 1a= T

= —

EIAE

IPR2025-00720, OnePlus Ex. 1002
Page 150 of 353



<105

<106>

<107

[E 1]

MZE 24 @ 2012-03-23

o] AAA HE
- 2™ 0/14

,,
m ol

,O'I,EH,

- ZAH /A
ECE
-zl

- PRACH m}A3 ¢lU
- dht2] PDSCH

2 (Local ized/Distributed) VRB
D Di
[ log (N z5(Nap+1

J/A(Preamble Index) - 6 bits
2 (Mask Index) - 4 bits
Gol] 7ho] ~AZT B

i eH

- T T

k=3

=

(Carrier indicator field: CIF) - 0 or 3 bits.
2 A3 Ze2 - 1 bit (09 He ZTW 02, 19 Ag ZTW 142 A4
W 14 CRC7} C-RNTIO] & ~39WESD %

PDCCH T (order) o] 2ol A=

an
. Lé% H=So] olefet 7o) "Jéﬂ% a5 2W 1A=
2 AZE Sl ASHT
= Zd 7 -1 bit. 007 AHH

S A% 9 Y RE WL wleso] 00w 47

V2]

bits. 2E H|EEo] 17 44H

T

4 dH dAx =g

PRACH o2z Qldlsi

e A/ EFES Al ARE

(frequency division duplex:

duplex: TDD) A]Z~¥lol w}e}

>~

A 79 Ay Axs BAE 96

MY spe] SeaEe AAsHs

4 bsR AR AQ AR A4

29} gol Fi4 BT R

il

EIE

FDD) Al~=€3 Al7F Bg FZH2(time division

A s AQe] depan.

(% 2]
PRACH 5]-2 5] PRACH (FDD) o] -85+ PRACH (TDD)
AT U
A
0 2e B
1 PRACH g oIEl A0 PRACH 28] OlHl A0
2 PRACH A <ldgl~1 PRACH A} ¢ldl~1
3 PRACH Z}¢d oldl~2 PRACH A} <14l ~2
1 PRACH A} ©lul~3 PRACH A} <14l A3
5 PRACH ZHg ©lvlag PRACH Zpg 219 A4
6 PRACH ZHd 919)A5 PRACH A} Q14] 45
7 PRACH ZH 91926 o]
8 PRACH Al <ld)~7 ofja]
9 PRACH #Hg ©lul~g oAl H
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<108>

<109>

HE L% @ 2012-03-23
10 PRACH 2H¢d old) A9 oluH
11 A7 4992l TE &< PRACH AR F9ulel 2= e PRACH 713,
71%] (opportunity) . A2=ZdAduUle] A4 AR E] 9] &) PRACH A} 91€l~
PRACH 2 oldf~
12 A7 dg9ye] 2E Z-p PRACH 73], A7l d9ue] BE E4 PRACH 79,
Mezddue] A PRACH 2H oI~ MBzE I%LHA A PRACH A} Sld A
13 of|v] Ao e 2Ha PRACH A UEA
14 ofjv] ¢ AU FHA PRACH Af¢ Qe x
15 oAug AE=ddulo] AHA] PRACH A Qe 2
o2 dE, A 7] Ay oAM= dael Ay, VAT ZedE 4
ArY o TelgE olulAZ 0000 o7 A 9 Aedrtt gge 43
A AE A Ze2E F shbE A9 MUshi PRACH thaa des
#E 0oz A4d F AW AAE AYdch. £, ZedE @9 PR
RRCY Z2& AHAZTY dAAA(dE o d=ew F&F o o] FA o)A B(NCI

mobilily control informalion))& &af &
e

GA S70000 4 <A

Zo AEETH(ST05), =FE, dAF HAxx
TAGW S & Alddor Hded 7%

oA WY M meldig Adeus

thoHEE F AT ES B B

A AGoz 4Y olds Zeaes 458

of i Addes A A Zeldles AEE =

ol A9 TAGZF TAGL, TAGZe]x

TAG2={A]4 ¥4 25 A A}

95-35

PRGN AY A5 T A S

zoRne

. TAGI={A1 A4

tole} shAb. TAGLS] WR

A7) RAYAe] S

Ak, dE ARAE g2l TAYE TAG

L HE AMAe Tace
ahtel Tacull ol
o1 4e] Tag el 747t
G2 g0, wa
A2 A, Ay A,

o] A2 MR, TAGZ
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MZE 24 @ 2012-03-23

o i Aol Als Ardeld, ¢ daE A4 A9 M2 FegdiEg A

2 A ET AL NYAE F3 NAFoR AT
<1 gE AYAe S¥ AW A(special SCell) T FF A9 A(reference

SCell) B+ Eleol) Zx AR (timing reference Cell)elel &€ F& ¢},

<I11> AT Al AN S8 AAAE e ASFUST0). BY A4

CoAMAL B BY G4k ZegRe A5NEA

@ 4 avh 58, 71450 PICH A ol8] wiFe] FAM el U@ @y ol

=0 C-RTIS #R& ot mebs 7|42 280 wat g3 CRNTIE ©]

Lste] vz Ay dMA S f A X (randon access response message)S A4S
g vk, A7]A, CRNTIE o] &dvhes Ae, dd A2 S wAA 7 3
" PDSCHE  AAste=  PDCCHE  C-RNTIZ2  AAME"(scrambling)dhe  Z&
Ehe

<112> e, 71A =2 @] RA-RNTI(Random Access—RNTI)E o] &-35te] 411 A4

AM A" AL S5 HAAE AEE R vk vE2e] A" dAMA S5 HlA

A2 JAZoaRH s8R, BRe Ay A4 A4 Ardes gEH 3

¢

<113> B Ale] @te] F74(addition)® A AlA(release) ™, @ Lg 7|

¢
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<114>

<115>

MZE 24 @ 2012-03-23

A=l olal] TAGZE 7822 o v, o& =9, @2l A% TAGY} TAGL, TAG20]

3, TAGI={A]1 A4, A2 DA}, TAG2={A4 ADA}elg) &4, ek ddo] 1

Q% BFE A A3 RANA0] FAseIL HE A, AT RRC 9B AT

g ARE ol gaked GTE A WA A FAE A% FAYA THHLE A%

AR A TAGLO

3 FAAL MY gho] TAGLY] AZbgdE gkt wdate A3 A

AQAG, olm 7]A T E= dTe TAGI={A1 A9A, A2 A

A, A3 AYArR ZBAlsta, TAG2E WIAdstA et e woF A3 RAAe)

A ™ gko] TAGIelY TAG2o] A7kdd gt vh=2w A3 FAdL A Z2E TAG3

of Hon, webd A% EE

ol Zol

iz}

& A= TAG=HAS FAAgA e 74T

FEavldel FAMAL TAGY B (re-organization)= 'TAA

2z, FAYA PR TAG FAERs 24 AAZ Aok, TAGe] A

E BANAG] HEEE AAAE &ol AL oS 5 Qonw, 4892 F

Z1ter®= #RET. TAGS] AWAL TAGS ZBAl(update) I W7 (change) ®E

AT (reconliguralion)elel B2 5 vk, TAGY AHAL A g wm: 7

A =to] TAG FAAKRE 742 = WMAS s AHo|EZ, TAGY AL TAG +4A

TAG AWML TAG] EFR A A0 MARE A%, T6H AEA AR

A AARE ASE W EFATE RAN L) FYNAA AR 1469 AAY L

E TAG AHA

£98 5 QY. A8 5o, Mo AVAL 9a) A=) g
B Aad9e B SR dn, 47 A19heels gdo 4
95-37
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MZE 24 @ 2012-03-23

2oz THGE ABHT 5 QU T TG ARHG AN RRC 92 ALY 2

-+
%

Ao ANAA AEY FE AT, 4D A4 DR AEYol AEE TE 9
o EW, 168 ABAE A8 AERE AAAY FEE GG 5 A ol

A vhekst AAlde] 2 TAGS AT, Tol mE FFFEA F7|Fl ek

AAE AAET A, FAdoe] AA(release) ™= G- TAGS AHA A Aol
#sto] A d,
<116> (1) FAyAo] AA(release) = A TAGY A4HA A=
<117 L 82 B oadgo o o mE TAG AHAM WYe A98ss EE 0.
<118> E 8g FEIW, A= g A" FANAY AAsE 2AIY

(S200). dl& =eof, wdel HAR s FIHF vhde] FHistAY, A=

(handover)o] 3~ A

o

1A = (serving eNB)oll A T4 H FANASE B 7| A=
(Target eNB)ollAl F&52 sAlel= g0l 7|AZL FAYAe AAS Z2AT &
k., e HEAHE 349 (radio link failure: RLE)O] ]2 RRC 912 A4 A (re-

establishment) HzRE A|F3 o g olg)] o] RE HxWal glAst= AL

au!

T BE TAG TAARE 278 AW AASY. ] TAG AR 278
Al TAG ID ARE= A8 ZF TAG Y TA g2 00 om 2713 Yo 7k TAG U]

Tss A ARs AARL TAT setrjels Fak(infinity)” 2 A4,

M

<119- Z1A =2 TAGS AGATT(S805). 714, TAGY A|AES AA=E F A9
o] £3W TAGY AAlelt. & & FANAe] S3E TAGZ TAGI={A]1 A4 4,
Az ArgAArelar, AlA Gael FAgAo] A2 MRAol, F]A =2 TAGI={A]l A
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<120 NNAFo] FAYAL AAST TAE ABHAGormL, 7HTE T4

of AAS TG AWAL VAT e Folop wry. olw], FNTE PAMAY AA

=
=

A,
>

Ol
=

T FANA AR ETE BUE deT v, gEe AAE FAY
dol of= TAGe] FshzA olv] &al i, ¥kd TAG TAHAES gluigtle 47
TAGE A7) F-Awde] AR Aog AL 5 907] w&Eolnt,

<121> ugbx | 7| A BAMAY A AS 9 RRC 9E AT HAE et
(8810). Lel=A, A 8109 RRC 92 A+A4 A= FANAY AAZ 9
FAA FARR 2 ARAE TAG FAEES = 59 o] A2 TE RRC 92

A7l A A

kel
ok

9o Ad g o, o] A, RRC A2 A7 AA0 28

Qs

ek, ol WAl 8059 &A= WAl B10eA AEAHE TAC FHAE AEH
= RRC 2 A4 Aol A 39 FE o).

122> 2 o ZA, w4 8109 RRC 942 A7 HA= FANA FAEAARY A
HAH TAG THAHE7 & 67 Zo| TUd RRC 2 A7 dAAH Tgs= 7
d 4 k. o] A§ RRC 92 AFA AAe 13 pIEG. 5 Vgl AgH e

RAND FAANY A% A% RRC 9 ATH AANA N6 TAGRLY 4%

b
of

= @A o) FojAk, o, AWAE TAG FAARE RANA FAAR T
of FEdE 2 i, FANA FAERYG s dA 22 dEd S o, A
HAH TAG FAART @AY 2oz A5y s 49, AHAE TAG FAHAARE 9

£ E9°], pTAG = {1, 3}, sTAGITAG ID = 1] = {2, 4}} Zo] BEAE 7 . 47]

95-39
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<123

<124>

<125

<126

<127>

MZE 24 @ 2012-03-23

A &7 pTAG = {1, 3h= FANA 3 FA8AL, B Adse] pTAGs A sk A

YAEDE 9B,

T THE o =4, wA $8109] RRC A AT AAE AWAYE TAC TAA
e ZstA & 7 dvh. ole AT TAG YRR E FEA ge AT
= A

SN AdL] AAE H FANA FAHAAHRE sCellToReleaselist &4, H-&

[ 3]
RRCConnectionReconfiguration [Es ::= SEQUENCE {
sCellToReleaselist SCellToReleaselist
OPTIONAL, -— Need ON
sCel1ToAddModLi st SCellToAddModList
OPTIONAL ., -~ Need ON
nonCritical Extension SEQUENCE {}
OPTIONAL -~ Need 0P
}
SCellToReleaselisl ::- SEQUENCE (3IZE (1. waxS5Cell)) OF SCellIndex
T 3% HxsH, RRC A4 A4 f A Z(RRCConnec L ionRecon( igural ion

[Es)x= BAulAdel A& Yat 2ANA A4 B sCellToReleaselistS ETE
. sCellloReleaseList® =7 1-FAHWA9 A7 (naxScell )& AAdE
dor, AAE Bl ¢ldA(SCelllndex)E A AT,

BAY A AAE 93 A

(123

TAHARE Egste RC 92 254 A
AAE $ARE, gRe PAgdel FohE el 37 FARAL A

TAGES A HAATF(SR15). W2 TAG 7AARY} glde= TAG AHAdE =38 &

B = z
95-40
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MZE 24 @ 2012-03-23

o}, o] % =WelAl, B 109 RRC 92 A4A WAAE FaAmAe A A%

22

W ool TGO WAL AN A5 AT W G o] plaGs ST

A A%, sTiGe] 1709} BAN el £ el 4] sTAGe RAWAe] A

gl

A=A, TAGS AFAdl 93] 7] sTAGY] TAG DX ¢4 A ATt Wb kel o
do]] pTAGRre] FAIE S pTAGE WrEA] FAW AL xgate= pTAG o F-4]
Aol AAHHSE pTAGE AMAE S TAG ATAAL TASHA Lt} ol o)
TAGR] A4 ol pTAGSF sTAGY] W5 +45o] sl& Aol F£3d 5 vk,
<128~ TAG MBS et TAG FAARY drg AdLd day Joma Az}

ZrAFE AL TAG A 0] o w2 2sE 5 v,

<129 Ueoi, B FrHadd) Y= Ay TAGH AHEA Ao #ste] HH
Hrt.

<130> (2) FAgAe] F7Hadd) 5= A5 TAGe 484 24

<131> FARAY AAC AefA, G VA FE AAHE BARAde A¥EA

5712 1 o4 #A% West vk mepd Agd @R BEestch 2,

EL

Fagde] 740 oA, VAT EE ET2 FUhHE FANAC] Sk TAGE
@A ok sha, o2 FEAlE FhEE FAINAY AEE gs dolok dTt.
<132 FHE = A Be AbEE gk VIR ez Y dAs ZAE 7
Wroz And o glny, TR, F7hEE AN ojm AoH TAGe] W3

El

#e) 452 AT WY s AAE 04 PobE €

95-41
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Mz A 0 2012-03-23
Y. 714, FARE RAM A0 v AR TIe] W8 5 db A9, 7
gt FARA ABFE gl vig FAY 169 AEE @Y TAE A9

ojul g = vy, EmS, FrhE s B A vl Aoy T HEE + de A

T, FAsE FANAL] ATAE ghe ZIA=e] ov] €3 jl= FE ud

H

SACH.

s

<133> ok 7| A Fo] FUlEE BAWAe] AzbAg"E g oln] 43 updH, FU}
e BFANAZ o= TAGE AHEAsoF 3t=A & F drk. &, TAGE SAT -
ATH. dlE B0, @@l TAGL, TAG27} 7= a1, TAGLe] A|ZHAE #h2 TAL, TAG2

of AR fe TAZe} st FrhE T FAR AR ANIPE™E f=TAZe| 3 71 A o)

rr

oA L Jod, VAmE FUEE BANAS TAGZE ARSI, Te F7T
e HAAY Abdd g=TAsolal Z|A Fo] o7l g o, VAT F
7hEE FAAYAE AR TAGOE AU U

<134> B, ZASe] FUhEe FANAY] A" #ge 4 g gle e
TAGE A 4 v}, ulbegla] NAZe Z/ 5= BaAlde Tag IDE UZEE

(default) = AAT 5 . YEEE AAH= TAG D= YA (temporary) TAG ID

duw 29 5 Ao 5 AT 8t PAYAL U MeE AU
2 & Avh &, ARAR 16 TARR sl dolx, ARHE 1468 74
ARe F-4H(definite) TAG IDE FFsEAL, YA TAG IDE =3 4 AT, o

Al TAG IDE HEE ghoz AA4HY, 9714 HIE g9 dd= 0d 7 Ao ®

JA] TAG IDE oFF¥ & 7HRA & F5 Urt,

re

95-42

IPR2025-00720, OnePlus Ex. 1002
Page 159 of 353



MZE 24 @ 2012-03-23

<135> B el 7= o] AR E TAGS TFHARE 7|A 3o dde] o
T WHES gdd drdo) & FdE 4 Jdu. dE Eof, TAG AR A

A QoA AR FEe RAY A FAE AAFE LAY TAER 2 A

by

A TAGY FAAHRE RRC 92 A7 ZHAd 7)dsle 9oz A58 4

gk, olul, RAMA FAARG} TAG FAAREE shie] RRC A AT Aol

e A4W FE Yn, A7 4B R AR ATA AAG o) 45D &%
Y.
e 97, F7h5E RAAL 0] WAS) 98 )4 To) WE) A A4

s ARE B2z A @ el Bl AN AT

- (-1) TG ABAE Heh WG A2 AT BasA Fe P9

<138 L= 9= B ddwo tE do wE TAGY AEAH WS

M
o
oli
b
rr

<139> T 98 Fxad, 71A 5 FAAe] 718 AATHS00). dE =

wdo] A Hsjop sk ddFo] Frlehe ALY Ly dmewo] s BA Ax
(target eNB)o] Al2& A= Lo Fv VAT FACA] =748 2HE &
vk, FApdAde] F712 1% TAGY] AHAZ 27k4 A$7F g 5 sivk. A W
A 7)E] dde] FAE TAGE ZHE FAHHEA, ANl 7] pTAG ©
= sTAGE F o= sty F7hEE AGoltt. F HAE 7|Ed 9 744

TAG o] 9ol MBS TAGZF FARE I, A9 A0 47 MBS TAGY F715= 24

95-43
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<140

<141>

<1425

AL Aol VA= FAHT FAYAY ARAE e 3 o deo 4
H AMa Hag gFAsA gett Z|A =2 AE AL "Rl PR TAG
of A4 =l A" TAGe] AR AES FET 5 Ao

1A w2 37 FA A wha) TAGE AlA @H(S005). TAGS] AlAA L,

)& FAAE TAGH BANAL ZsstAV, EriEE RN A

o
e

&5}

=

rir

M=
& TAGE TA3ts Aot

AT FA e 748 9% RRC @92 A7 ZAE AP T(S910).
deleA], @7 $9109] RRC A2 A7A dAs= FANAY 712 9 744
TAAE 2 AHEAE TAG FAHHEY = 59 Zo] M2 thE RRC 92 A4
A A (A S505 L Sb1h)ell EehEE AU 4 9dvk. o] A9, RRC 942 A7 A
27 23] HECE oluf wHA] S9052] £Alw THA S9100A] A FAHE TAG A
B7F AEEe RRC 2 ATH dadA FdE 7= Aok, 9, QWAL TAG

TAARE 48 o], pTAG = {1, 3}, sTAGITAG 1D = 1] = {2, 4}} o] ®AH

+

2=
the oA, A S9109) RRC 9128 A4 HAs FAUNAY 2715 Y5

FARA FAFE B AHAE TAG AR & 63 2ol AR RRC AZ AT

95-44
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MZE 24 @ 2012-03-23

Aga PR ¥FH A$D FE 93, FARA #ARSGE B9 g
fE A% TR Ut ANAE M6 AR 879 BrE A59- 39,

AR TAG FAAERE & Zo, pTAG = {1, 3}, sTAGITAG ID = 11 = {2, 4}¢}

<143> AAARE TAG FAAHRE F7HHE TAEAE =8 TAG IDo] & F8F70,
710 FAE TAG 1D @gdict, FAgdel AAE A% FAANA FAHAARE
sCel1ToAddModList = A, TF&9] Ze} Zo] Aod 4 o},

<144> [% 4]

RRCConnectionReconfiguration IEs ::= SEQUENCE {
sCellToReleaselist SCellToReleaselist
OPTIONAL, -— Need ON
3Cell1ToAddModList SCellToAddModList
OPTIONAL, -— Neced ON
nonCritical Extension SEQUENCE {}
OPTIONAL -— Need 0P
}
SCcl1ToAddModList ::— SEQUENCE (SIZE (1..maxSCcll)) OF SCcllToAddMod
SCellToAddMod ::= SEQUENCE {
sCellIndex SCelllndex,
cellldentification SEQUENCE {
physCellld PhysCellld,
dl-CarrierFreq ARFCN-ValueEUTRA
1
OPTIONAL, -- Cond SCellAdd
radioResourceConfigCommonSCell RadioResourceConfigCommonSCell
OPTIONAL . Cond 3CellAdd
radioResourceConfigDedicatedSCell
RadioResourceConfigDedicatedSCell OPTIONAL, -= Cond SCellAdd2
}
<1455 E 48 #FFHE, RRC A2 A4 A A (RRCConnect ionReconfiguration
95-45

IPR2025-00720, OnePlus Ex. 1002
Page 162 of 353



MZE 24 @ 2012-03-23

[Es) A FAEAd AR sCellToAddModList ¢

rlr

RAg e

15
3

7t

1

SCel IToAddMod S *=&3kt). sCellToAddModList®] A7 1-FAH A2 A7
(maxScelNE AAE 7 don, F7-E FEAulde <ldA(SCelllndex)s A A%
. SCellToAddMod= 715 FA1WAde] <ldA(sCelllndex)s ¥Eedr), HFH

SCel 1ToAddMod = F7h= = F-A Ao #g TAG IDE 1 E¢g 5 S},

<146> FARAe FrhE HE FANA FAHEE E¥sE RC 92 A4 )
AAE AlskE, BEE TAGE AHATT(S015), de2 FAYA FAGEA £
e TAG T E 7|whato] TAGE A A dhet,

<147> o, FhEE FANALS TAGO] W35k7] 98 71 mo] HEe] AY
M FAE DA &t AL #Bate] QA ET, ol 7R =To] F7EE FA
WA AAdd s &/l Aot

<143 (2-2) TAG A S Hal dg AA2 dapr 42 g

<149> ZIATE TAG AjAde Al Y A dAE g oRs FHE 5

Al B AT B A5 # Qe 2R, AagE g 958709

WA, AAFE AH FEE FANAe] Bde] TASD, 16 AR 9

=

RRC 92 A4 A2 Fdslor b, 9, AT TG AAde 3
o, F7bE= FAN ] o= TAG] &dt=A ¢ v, Bl e TAG

IDE €2t o o4 TAG IDE €3¢ 7 fl&

943

A}, o A% FATT RA
DAad #P T6E 9A LA ZEaAth wehd ABAE U6 FAARY

= Adte 7lEe] Zastt, dEEA, FIATE dA TAG IDE AHosta,

t
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<150

<151=

<152>

<153

<154

<155>

MZE 24 @ 2012-03-23

] A4 ARAME TAC AR

O

AR AMAL 94 TG D WRE 5 Ao

tle

= YA TAG IDE EgeY. dE =9, VA= dA gRel ~AdE TAGY) IDE
A s @2 TAG ID FAlA 743 @e oo TAG IDE YA TAG IDE 24T
T AT B vASS @4 G A" TAGe] IDE Alsta @ TAG ID &
oAl Joz A TAG IDE AAL £ o},

e dEA, VA ForEE FANAE A B TAG IDE A 934

WA, VA" TAG AR A TAG IDE *ehehs 7o Tapo] 2

(2-2-1) AAAAE TAG +AEAF R A TAG IDE 2g3h+ 744

BoAA G TAG TAARS BAYA FAAEG dre] dEg Ao

Fof, g Ao st fHFo] Frkste A LT d=eHd o B

7] A = (target eNB)Q] 2L AT AEs= AL AAZTL BAYA9 &2 A
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<156

<157=

<158>

<159

<160>

<161

<162

MZE 24 @ 2012-03-23

A
g F v,

fo

NAZ T B

WA A

o
iit=)
o,
o
N
i
4o
e
Z
re
My,
2L
=1

2

B
>

1

};
o

STHSI005). 4 S10059) RRC @12 A1FA dANAE AN FAARE e

)
i)
ju]s;
lo
i
j
_I-L
)
)
5
C
=
o]
=
)
i
C
o
2t
=
e
i,
=
-
o
i
>
8
I
ot
o

C}(S1010). w4 S10109] RRC A A7A #A AT TAG FAHARS 2TC 2

2]al TAG A RS YA TAG IDE A A3,

ARz ole) AMEE AW A AR B FEE 2 Ak
NAZE Go] 37 FAD FAYA] BB 4 AL A9 AN E
A A&tz PDCCH A A] (order) & ©E= AHTHHH(S1020).

e

F71E ARG A WY A A T RBEL VAR HET

e

(S1025). &7 S102037 S10269] AY AA2A HA= = 79 IE ¢ U,

>

|

AY Az ARl s, V) ATE Fohd BN #F AIAHE #E

Jn
e
=N

_I |

Pi, o]E vEto g FE HANAS EAG TAGH WP+ TAG A
AL 83T (S1030) .

1A 2O TAGH AAAHL Y3 RRC A2 ATH A2 3 3H(S1035).
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al

7

4

A

,E.
=

: 2012-03-23
AE TAG

1

1

hy;

Hz 24X

R ETIE

5 A

o RRC AZ A4

<163>

A S1025,

S A L

[

R

A A 2

BH 2~ S

L3
o

sl

3

1l

b2

TAGO]]

o

RRC o2 zj-7A AA A 7L TAGS] =

i

o
il

CESE-LE

R R
EE

ofl
)

1

L

—Zl_-

olck, whba @l ehaA 2w uAR 2

EiR=

3|

.

o0, TG A
ohe,

[EE
A<l

p—
-

A
-

5

el

2k

oAb

A

p—

510309] HH AA A HA=

1
-

ToH
]

A zo] A

1
1.

o g wAH 51035

H,

s
ok

=1
=

)

A
T}(81040) .

s
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of B 44

&

5l

AT
AE TAG A AR
7]

i

RRC A2 A7 #AA

=

=

i’
[
[

3.
il

3]
)

[e]

=

ge 9

i
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FH 1D TAG

by}

a1
=

SRR
95-49

o o,

5

=]
A28 sTAGY &% 9.

=

A TAG AR whel TAG

i
3k

Ry

AT
AAl TAG D7+
SE

O

R

WY Az At A9 Fol| 1169 A
g

o ®, TAG 7AAET §

A8 Fol,

!

H pTAG E== sTAGYE T+ QlaL,

A7 7)Ao
meb 2o 1D2) Tagol

<164>
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MZE 24 @ 2012-03-23

<166> = 118 B2

e
od
o,

E e de ohE TG Aud Rle dWsts 55k

H

<167> 11+ Fxstd, Z1AxS FAdAde] #7122 AATHS100). 9=
50, @2l Aol stz thgHo]l Tk AS Ee A= o8 Bl
7] A Z(target eNB)Q] MR AT HEFH= A /AZTL BAWAY F4E A
A

<168 Z1A S wEe wlA pA A S7F B TAG A S HE RRC AR AT
A AAE AP TH(S1105). B4 S11052] RRC A2 A4 wlAAE BAWA E

3}

gl

o,
o
fr
il
3
o

P, FARAa FAARE TAC FHARE £3%0F, T8 3 TAG +

AR AA TAG IDE AAFEH.

R
i}

<169- NAZE F7ke FAZ4 ol g

<170> g FI1E FAYA] #I AFY A w78 FESA xddeez, 4

NAZ 8] AAHE A9 A4x A3E o T

<171> NA=FL gdo)] F7 AR AR @AE AY A ZHRY ArES

an S F7bE PAN AR AY A4s EeRRe AZoR AEHT
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<173

< 174>

<175>

<176>

MZE 24 @ 2012-03-23

(S1120). A S11159} S11209] Y A~ A= & 70 wpg & g},

A A FFel] s, /AT FobE FANAY B9 ATAE g
A5s £ gli, o] 7|Wto® F7bE HANAS E3F TAGH #A s TAG A
AL FHerH(S1125).

Z|Aa e A A MY TAGe] AHAS HF RRC FE ATAH AAE
FFFCR(S1130). FAUAe WA TAGe] AHAML HF RRC 42 A
HA, RC 92 AFA dAAE 982 desti, gwo) TAE AAAT Fof

RRC @2 A+ g5 wAAE Aoz Asss Bds 280, 974,

RRC

A2 AT HAAT ZlATe] BAgAY] WALS QA g FASA FAAH
Fetal, AU FAYR = A7) AHEAAE TACG FARRE e

el AF A Aol WEH, J14we] AW Hxa Zeldie] o

o sHeR @y AHA S7 dAAES AEsior @k Iy, A4 81120,

S11259) *H AA A~ Habe= F7hE s FANAE TAG WRPeti TaG= A s

U ARESE Fr Al sleivh, mekM JE AL SE HARE dests '

= Agd 5 ler, TAGe AEds 91 RRC F2 A7 XA TAG] Al

& AAE v obuel, AH AAs "o A

, o AAdE AE AL S AAAS A

o
{7
rir
o
hij{e3
Ac,
4
g
y
zC
1
o

A =] . = AT =5 A
= daste 3AE T8 2 Yo

AT A S11302 VATl Ay dAs SH HAAES dEE HAEF o

Fo FdE 5 .

Mo
=

A Az A AW Fo] RC AZ AT ANAT FAG AT
95-51
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<177

<178>

<179

<180

i}
1%
e
[
i
>
>
o,
of
o
=,
|o
i
!
mt
oli
ol
o
-

, A

Ad TAG AR whel TAGE AHEATH(SILG). ds 5, de

Az ARE T

MZE 24 @ 2012-03-23

o
bt
L
in
14
Rk
E
ut?
=t
Mo
)
r\:l

ID7F Bl FA0As JEde TAG AR el €3¢ D9 TAG o

olar, A2 sTAGY % Urt.

TAGE AHEAAT = 7] i

s Aol B o g,
T 12= X1
o] T},

w, €9" DY TAG: 7]l wgd T-Al® pTAG

7|A|=o] AR BhE

. ol&

L
4=

sTAGY =
U R = =)
Al do] waw,
G MA 2
AFAAE TAG FAHARE T

Mg E gkl

1z8e] AAE

|, 71A] 7o) EAFOZ AARAE TAC 7AARE ¢

T 128 FESpA, wA S1200 WA wHA S1226¢ E 119 A S11I00 WA

B S112%59 BASER, AYE Aoy,
£ ay

AR E #e

95-52

A2z il AR FANEL ATog,

F7H8 R4 A

Adss 99 A9 88 A4S

L ¢k
o B

WAl A= NAC WA A=A, A7
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MZE 24 @ 2012-03-23

AY g2 MAC Y A2 SEERAR) WY ZEd Y AAE Fk . o]
A, AwE A A SR dAA T AE A HAolA wdE A
RA(random access)-RNTI(radio nctwork tcemporary identificr)el]l ofs] ~2=aHEH
(scrambled) PDCCHZ} A A]&}+= PDSCHo| W&o ZEF Tl RA-RNTIO| ¢fs] A=
£ PCCH: &8 24 305 Awsts FANAY R A5,

<181> = Ay AA 2 WA A= MAC AHo) LA (control element)ol] £&f =

<182 e AA FE wARE FAEE, R TAG AWALE it
(S1235). TAG AWAY A=A, AzrA" o] 718 FAHA TAG(PTAC =&
sTAGY ol A48= A7 dE g3 98 TAG/H SAl8ts A9, bd2 e SF0b" 74
WAL S TAGE wf =g},

<183> TAG AT v olmA, 7] A" ghe] 71 FAH TAGHTAG &=
= sTAG) Wl A&se AEE @9 v2xn, 92 #8A4 749 146 A7t 7
A s d A TAG AFRES A4S A%, §de QA TAG IDE M E& sTAGY TAG
D2 AL, F7F FAAS A7) TAGH w3 dct,

184> TAG WA & e d2A, 47 A A" go] 710 7349 TAG(pTAG

95-58
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<185>

<186

<187>

<188>

MZE 24 @ 2012-03-23

T sTAG) Wl d85 = AR E @3 vax, dded a4 3" T 77t
T4 b FHdl TAG 79 sdd A, 1) 982 FUME FAA tE A
A" el gaAstA @vial ddsta Ald APEE g FARY D) s
v Y TAGW o AdHa Abs =Hr] fE Foke FANdS 9 gAg
(deactivation)AlZIt}, o]z A2 TAG 1D 2 AA| TAGY FAlo] fEsA Fom
2, 47 TAGW Y] AgE A o] ZAVE A2 2] el Qi) Be v

e 7] MBEAS 3 i FAE PANAY FHE AAGeleas)d FE

Ol
ot

oz, AHAdE TAG 7AHRYE AEHA &2 Ao Aste 29

o},

(2-2-2) AHEAE TAG TAART} AdEx] % A4

rle

o

AAARA TAG TAHARET AF5HA et AL, 1) TAG [ID=0°]A v, ii)
TAG ID="Null'o]Z]}, 1iD)FAWNA ARyl TAG TAAE 2954 G&S
ojmgt £ 9lvk. )9 A, pTAGY D7} 7|EHo= po)BR, F7iEE FAgA
& OFETA pMace] AT, iD)¢ (i)Y A F7lEE BANAL fzE
ZA placel 98 Fx 93, JHE TAGl=E PFHA L2 A4Hd Fx .

olstell A, TAG THARY BlAEA], F7ke s AR do] pTAGY| TEER Wi Y

B O AAd S TAG TAARTE FAYA FAAAES B HER Aoy
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MZE 24 @ 2012-03-23

A9 Al AAde, TAG PR FAYNA SRR Edss B9 A2
AA 2 g, dA, Al AA o] @l AA "

<189 T 132 2w W thE el mE TAGY AWA HHE d9ste 38 %

<190 T 13E RAERFE, ASE FAAY F7bE AAFUHSI0). E
g0, @2l Aol = tgFo]l Frhete AT we dmeved o8 gl
ZIAE] AR AR JESe A4S 7R AN F7tE AT £ At

<191> ZIA SR dHe HA FANAY F7HE 9% RRC AE AT AAE £
TUH(S1305) . @A S13052] RRC 92 A4 WA AE QA FAARE L g
o}, A= wge TAG AFAE 99 RRC A2 A7A dAE FHsA Fer)
Z, ARALE TAG FABEI ASHA Fe

<192 Gde Z27bE 2 Al placE AW TT(81310). o) E=UkE = By

AL pTAGe] YEERA Wadsts Zolt},

193> AR F7E RAYA teted 2AEDS A s A, A7) 39
SaMAe Bages 248 A4S vEE A5 HTS1315)
190 Qe Fkd RN Be ARHa $/8 2uad FUonE, 4

<195 A wdo] Fb FHB FAAC] BE AW A DA AAE
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MZE 24 @ 2012-03-23

A ASH= PDOCH A A (order) & @ T E A FFTH(S1320).

<196~ B F4E FAYAIAN AT AA 2 ZIRRe NAToE A%

e
i

(S1325). &7t BAHANL T ZE T A pTAGY] €38 A Ele|th, pTAGA AlE FA44)

97> DY Az A s, AAFE FD FARA) B ABEIR &L
952 5 90, o2 Awos FAY RAYALE 5 el BAE TG A

& T TH(S1330).

r’l

s8> AN TiGe QWAL AP RRC A7 AFA DAS 28 @eHS135) .
TGl AR 9% RRC AR AT AAs, N1ATe] 47 ABAD TG FHE

<}
=]

ol

H

uli
Hel

t= RRC 2 A4 AAAE a2E A5sta, dge] TAGE ANHALT
Tl RRC A2 A7 45 MRS 7IAT R AGde HHE T

<199 dutdQl Ag AAz A maR, ZAxo] Al M Zelgae] o

& FHoR @y A2 &5 dAAE Agsjor vk ey, @A S1325,

513308 ®|F AL A= F7hE= BARAE TAGH st TAGE AU s

A sk B AR Zevh wpEa] @y A S F dAAE Adshi @A

= ATE ¢ lor], TAGY AVAE 9% RRC d2 AT AAA7F TAGH Al

AE AANE B oo, A AMs He] AF mE

wg qEe 5 A,

ofl
o
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<200

<201=

<202

<203

<204

MZE 24 @ 2012-03-23

=8, & AAds 38 2 37 dAAS Asds A v EE vk e
Bl,ool A A S1835 V1A =e] @ dAA oF HAAZS GEE AT 9

Fol sa" 5 v,

AR AM A AR A Fell TAGY AAH= #1¢ RRC A2 24 wIAA

oh, 28l 9 AHAE TAG FAA R o TAGES AT A goH(S1340),
5o, @22 A TAG ID7F B-oH e FARAL AQAdH TAG 747 Kol

EgE 1D TAGO| 3Tt of o, & DY TAGS 7|E0 ©Eel 74

H pTAG &= sTAGYE % AL, AJEL sTAGY 7% v

G0, TAG 7AAREY FAYA 7A-RC a5 359 A2 A9

= /WA

|t}

J'_—‘_oi
= ’

o
[—
W
(]
e
P
ol
o
2
™~
)
_H
Mo
-z
=
ol
e,
o,
ol
N
i
iy

ot
rob
=
[@2]
—
e
[a]
8
2

el Aol db= tiHEe]l FUkes S B dEoud s Bl

NA ] AR AR A& ¢ AT RANAY F1E YT 5 AT

ZIA = g wlA B 27k B TAG S A RRC A2 AT

A dAE FYTR(S1405). A S14059] RRC A2 A7 WA A= FAYA T
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<205

<206

<207>

<208

<209

<210

3

o

HE ¥l
AAET Null' & AA S
g

=

s pTAGe] HEER

-
2
o
ol
ol
rr
po)
s
)

Z1A =l olsl) AAH =AY S s "

(S1425). Z=7td B AL (JEE

ER
e Aze

A gA =

W A AR A8, AFE F
95¢ 5 9u, o MoE FHE A

95-58

FARA AR E TG A

F7hd FANAZ pTAGE AT\ EFH(S1410)

¢ 2012-03-28

AR @, el TAG o

- TAG IDE Eget).

FohE AP AG A A G2 Ze e NAFoE A4

+
o

IPR2025-00720, OnePlus Ex. 1002
Page 175 of 353



¢ 2012-03-28

Hz 24X

= T o 0w =T OB o4 oo % T W
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®ow L ox k. 2@ B, < [ b=
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w2 ow 5 T e . T -~ ow
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s = T L og X 28 0T R o5 5 5 ® 3 0 A
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2 T o v o4 X B owm T o4 T g z T oz ' oz
1% I+ = WT Ci T T A= o] - i —_ = <] w
— _ ! 7o o = o+ = - = G o = ~ 9|
R TR R i Z ®oR I T ow ¢ xR
o = = " oy = _ =H
* x 3z 2 ~ 5 5 45 st w s oee oy
= X w g ®om O oo o o4 oo AW
‘ B L B W o B — A L
OT.: _.ﬁOL p_l_ _mv de OTU Te) ﬂ)ADU - © ﬂn,w_|
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HMZE 2T : 2012-03-23
D7} Feisold B de QAARY TAG AR what €38 1D TAGe] W

P, o] o, &E DY TAGT V]l Wdel +AdE pTAG Ei sTAGY 4Lk
Qi A2 sTAGY T QUTE.

214> T 133 = 4= 7]A =] TAGE A|HA T 23S RRC 994 A4 dAas 9]
gt wde] Ag4dow delFe AAde|tt. Y, tE AA A e,
71l WY M "l A8 FolER, VATl AEE #$E AE dAx
sH HAAE B #RE ¢9HE Rk At olc ARAE TAC TAAERES B
of AFHer delFE e ofyAT, wdo]l ATHAE Fho 7|&:st] Z2iE

TAGE AR 4 A7) WZoll, 7Ix=e] BAHCR A TAG 7AHHEE &

215 w15 B ey = 02 do WE TAY WA P 4uss 35w
oltt.
216 158 ZZ3™, w9 S1500 WA @7 S1550& & 149 w7 $1400 WA

arn AAZE Y Az = dBe) FANAE NFoR, 748 A A

SR AEFHTH(S1535). of o, WY HAA S @A A= MAC AR EA, AZE
A @ MAC S OAA SH(RAR) U9 drmel ofF] AAlE L T

A, AE dAa SR dAAE WY A HAA] wEE 2AEskE
RA(random access)-RNTI(radio network temporary identifier)d] oJ8] 2= HEH
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<218>

<219

<220>

<221>

MZE 24 @ 2012-03-23

(scrambled) PDCCH7} A A)ak+= PDSCHol W3 o] €. RA-RNTIO| ¢fsf A=
% PDCCHE: &8 A 202 Ass TASAYcs ATEY. B8 47 @

CEC B EN PR

it
53]
w2k
ol
rlr
o
=
3,
&3
s
=
o
—IN
o)
ot
12
o
o
Il
opr
pit
ln
i

= 4l AHA 29 oA "= NAC Ao 8.4 (control element)o] &8 A
Al g vk ATAdE gg AA S 452 A TAAEE (tining  advance
command: TAC) HE=e} dvh, o] A, Ad AMA S dAAA= @8 54 T
oA g 2P HEE Cleel|)-RNTI) &8 2~z 55 PDCCH7} A A 8= PDSCHo

Wsiglo] ALEuh, (-RNTIO] 93] <33 L™ PDICHE 9 Ex A 372 A

AE A s g HAAE FAlEHH

HEE At

o

: A gk Folata, TAG
AR L FHFT(S1540). RA-RNTIZ A3 :AEF PDICHE Fald A$ dge
RAR MAC PDUW 2] A B aE e Ay dax =]l E D (RAPID)S FHslstz 47
Muged o AAHE MAC RAREHFE A" ghs &Ity CRNTIR &3

A2 ¥ PDCCHE 218 79, @& NAC PDUW L] A Ba|eioll Al 2739 TAC NAC CE
L= TAC MAC CEoll sl®sbs AAA (LCID) #h2 #elstz A7) ABaded o)

AA S = MAC Ao 8 2R5E AGAE ghe AT

TAG AHA Y Qalzd, AAE Fo) 7]

FHJ

of 4% TAG(pTAG H=+& sTAG)

W oAgRE AnAE g BA% A, BEe 248 PANAS HY TGE A

(i
o,
=
K

TAG AHAL] e o2, A7PA"E o] 718 FAAE TAG(PTAG B
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5
STAG) Wl 245 A7EE @3 98 Ae, 98 37d RANAL A2e
TAGE AAAFT. £F A7) A2 TAGH TAG ID= ©dol A TAG IDE Al LA
= TG IDE F 73 Z& TAG IDgte.= A9, Be dolo TaG IDFe.m A
Ad 2 Qv o2 So], pTAG(TAG ID=0) 2 sTAG(TAG ID=2)7} @&o] A 5o
= G-, =L TAGY TAG ID=1°] ©u}. L=, pTAG(TAG ID=0) = sTAG(TAG
[D=1)7} @gel] 745 2= A, ANZ TAGY TAG 1D=27} v}

o L 13 UA & 15 F7hE FAAe] pTAGZE opd ohE sTAGE AHA ==

Age AAdEelt, IR, 7AZe] AAd e AW 2w, FAH A

WAo] pliGl HAHE o) wobd 16e) Aol BTAH A, T|ATo| of
g 9] FeiE 5 9= Wgel Bas

2 K160 B 9] £ UE do] wE T4 AW PHe Aues 58
et

<224 T 165 ZF3H, oA S1600 WA ©A S1626+= & 1569 ©A S1500 WA
9 S5 Falsw, AY e Aeker)

<225> A AA = Ao oal, VAT FrbE FANAC #e AAE ghe

<226 a8]al 7] A TS PDOCH AA|S D82 AL THS1635). ©] w9 PDCCH A A]
= @AY TAG AEAde] FH9E Agu)d 5 ). T PDCH A A= €4 A8
95-62
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MZE 24 @ 2012-03-23

¢ A9 A2 AR FuL P 5 A

e

<227 SaE plic W F7hE RARA dste] A AL dAE G Fo K
AR A e PCCH AAE £A18 A9, A8 Fojd dE Az A2 Fud
TH(S1640) . ©] Wl FDCCH RAI7E dl® dys A sdo R d4Es A os 37t

¥ oAAgde] dA A F0 g A ddE 9l AR PDCCH A AW

HUHEY L8 G5l Fein

rlo
re
=

<228> = 178 qol A ojel mbE wEo] TAGE AWASE WS dWse

TA ol

<229 T 17E REEY, 9 FANA AR e A7) BARA AR

& ANAHH TAC FAHEEE 7IAFTOET-EH FAGTHEI700) . A7) FAARA T4
Axel A7) TAG FAAEE e RRC 942 AFAH HAAE S8 " F= 9
I, A& o2 RC 92 A7A 242 g8 748 7= vk B, A7) TAG
AARE A7 FANA A4 23E £& v
230> g B FARRI FAA] T2 A AlA, FAH A A
712 AT A FAFTRS1705). FAHA FAAARI sCellToReleaseList =
3 A AR E FARAY AAE % slejvh. W, B
AR FAARTL sCellToAdddModList BES F3etH, A7) BAAWNA FHARE
FARAe) 712 9% ot}

- wep 47 FAYA TARRA FARAL AZIE 9 Aejd, g
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<232

<233>

<234

<235

MZE 24 @ 2012-03-23

G RANA PR AARHEIT . AN, BE) ) FANA FAAR
S AVHE M6 PAARED el RC A2 ATA AAZ g FAT A9, @
we dg RANAL AAY, BE dmA, wdel 4y 2 TR
VAT TAC FAARE AR TE RC 94 AT AR Fo FA AS
2o g PAYAL A, TCE AW,

Wok, A7) AN FAARA PAYAY F4E AR AolH, wud
TAG 7AARE FTASAEA FUTH(S1715). ©Fe] TAG FHARE FA8HA

Bohrhs AL, ATl TG PHARE AFAA Gevks AL uach, w

kel

TAG TAARE FASHA Gvbs AL TAG FAAR7E 404 744 5o
g5 A FkthE AL Ut o= Z (2-2-2)FHd A Add uhe} Zo] i) TAG
ID=0°] A}, ii) TAG ID="Null'e]Au, iii) H¥-AWA FAFRY ] TAG FA44R
b Z@E A FEE oud ¢ A

qkef, o] TAG TAHARE AlsHA ekekvd, veE2 Ui RS
UZE=ZA pTAGel ARt ALY, M2 sTAGE &Fst7]y owd TAG IDE H-of
&FA §FETH(S1720).

deke 7lAR T oz e PDCCH A A (order) & A418FaL(S1725), 2o gk &
goz Wy Az ZEgES ZAToR AEIATHSITI0).

G Add gs vAAE MAFe2RH pAlsha(s1735), A g

H—L

mAL A o] AAel] Z]dkake] TAGE AWAFTTR(S1740). AHA @B HAA= dE

=0, AlA" F& st AR AL 57 WAA, RRC A2 AT AAA,
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IPR2025-00720, OnePlus Ex. 1002
Page 181 of 353



MZE 24 @ 2012-03-23

B PDCCH AN % Hoi= st & k.

o
=

<236~ def A, AR @5 A A7 49 dal= S/ A Ad A5, A
A7 WA AE NAC RAR T MAC #o] 849 4 9lth. RA-RNTI® A3 #8EH PDOCH
2 FAE AS . BT A7) PDCCHO| 98] AAEHE PDSCHERH A 74E e
FelE MAC RARS #91E 5= Qltk, C-RNTI2 ~35" PDCCHE 4% 75,
w2 4y] PDCCHO 98] A A% PDSCHER-E] Al7tAE e = MAC Alo]
248 FE 4 ., ZElm 9T TAG AHAL T, TAG AHAde] A
24, AZEAE gho] 7)o FAE TAG(pTAG T sTAG O] H&H= A7-A" &
oY TAGPE EAEtE AS, 9Ee F7rE FAYAL s TAGE )E gt
TAG ABAH th& d=A, A7 AAE-A ko] 7S 7R TAGRTAG ®==
sTAG) W #H&HE A04dd g k=i, g AdA 749 TAG A7t 74
bed HAd TAG AFET AL A, dTE A TAG IDE AN EL sTAGH) TAG 1D
2 oAAsta, Frb BARAS A7) TG W @u. TAG AEAdY ® OuE

A ZA], A7) A7 ™ ghol 7]Eo] FAdW TAG(PTAG H+ sTAG) W L5 = A7t

AY gy 2, 9o @A FAE TAY A5t 74 A A TAG A5

B a-e b 2438 (deactivation) A th. o= A2

2]
TAG ID 3 @A TAGS] FAe] faEstA Forz, 7] TAGHY 4IFP= HAEol

A7 & £ 9l7] wEolth, (i) T wH A7) 8@ w2 il Fohd
95-65
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<237

<238>

<239

<240

<2415

FAAY g A7 (release)d e T},

k2 dl LAl QA ds HAATE RRC 92 AT AAAD A, A8

28 HwA A= AHEAAE TAG 7AHARE THST. AHAAE TAG 74AEE pTAG

)5 2]

SA% TG D8 ANGTH o] A% Bwe FrhE PAMAL 47) 27

S TAG IDo] W& TAGE A3\ A ST},

E d7A, AEd &5 WA A7 PDCCH AAel A, AW @8

A, @2 Sk FAAYAS dAHoE Wgd TAG(YE =0 pTAD E

frAskaL, TAGE AAAsHA &=

TRA] ©-A S171690 4, whek whdlo] TAG FAARE =218 A9 TAG T+4A

B7F A= TAG ID7F LAl TAG IDS1A], A4F TAG ID91A] &lstir, TAG 744

H7F A ASEz TAG IDofl mhe} Q1A] TAG B A28 sTAGE A 9HTH(S1745). 1]

Al R

= @A S1726%-8 @A S17405 ST,

=182 & 299 & ool mE FA=e] TAcs AuAdste WHs ddst

= A

o]t}

=188 FESH, sAFE FANAY] 20 e AAE 2 TR(S1800).

o) 2
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2AF 0 2012-03-23

ES
T AEeud] 93 B A% Azg A= F5FE FS AR Gl
RAYAY FATHE AAR 4 AT FADA I} L AAL RAYD T

AAne] WA me gl sl wE

14
o
==

<242> g S180501 4, FARA AR WA BAMA A7l A
(S1805), 714 =2 HARAY AAE 9% RRC A4 AT WAAE ddz Af
SHH(S1810)

<243> g9, 9A S1805eA, FARA FARHEY WAe] B F714
AF, NATE FbE s FARAY A AdE fde 958 5 deA G930
(S1815). "k 7)Ao F7hH & FAAY ARAd ge FRET 7Y R

T e A, 7AFL FrhEe FAYAS 5 TAGE AHASFIL(51820),

WEEolol = TAC IDE AASE TAG TAARE wdz A5UHSIA%%).
st B2 Frpe oo AWAL A FRolu U T HCE Ea AFHS

TAGI &3te=, 7[A=2 AHAE g 428 5 gl
<245 CRAl @A S181500 41, mheF FlA o] FUbE T FAwlde] Akdd gl
grg ¢ gl B, VAT FhHE RANAL QA TAG Do) fEs ALY 5
7FE = FAale] #¢k TAG ID="Null'2 AASFAY, TAG FAHAARE AHsA &
95-67
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<246>

<247

<248

=t 2Ela VA= FARAY Fhe HE FAYE AR, e A F

A A FAERS TAG FAEAAEES GO E ATIH(S1830). 4] FAYA A

ns 47) ™6 FAMLE sbel RRC 42 ATH BAE B A% £E A

ME E RRC 92 QA dAE

of

3

el
ofr

g g duk. £, 47 TG TAAE

B A7) BANA FAAEA £88 £E gk AU B9 TG =Nl

P'elAv, TAG ID=00]R, F7h5= FARAS dAIH oz pTaGe] Wigss so®

27 ol ol TAGOE 15

2L
ad
rr
vl
|o
i
r—\j‘_'
N
k)
+
Hi
32
iy

7|Al 2 BgE PDCCH A A& AE3Fa(S1835), To] e ggo=z Y

A2 TEBES T FAWNAA N ST 2R TS TH(51340) .

ZIAmE AR AAL ZE A Al AR Fksle], Frhe s BANYA

o AMAEE gha F5ska, AMTAEE gl et Foks s FAYAds 5T

TAGE A A STH(S1845). olE 9o, FAdel F7HA pTAGE AAAHH A gl

b}
=

M A E ghol pTAGeE sk, 71A T2 TAGE AHAsHA Ser. e FA4

WAL FobA pTAGE AHA " AdeolM AR d ghol pTAGst Wail, e sTAG
& sdstd, VAT ForEs BANAE A7) sTAGE AEART. e, FA
AR F7hA] pTAGE Al AEelA A" gho] pTAGRE B2, B-& sTAG

ZIA 2 AP E TAGE vl ZelFr] f8 AEA] g8 mAAE

B ASET(S1850). AHA 45 wAAE de 5o, ANAAEE @& e @

WAz $F WlAA], RRC A2 AT dAX, R PDOCH A4 F FHol % sy
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MZE 24 @ 2012-03-23

s Qe A, AA S8 AAR7E A AAz F dAAd A 4

=
ot

5 AR = MAC RAR &= MAC Alo] 84 ¢ vk, RA-RNTI= A== 58 PDCCH

g 5 9, BT A7) PIOCHN 93 AAEE PSHRERE AFE A

o
5%
i
el
rO
sk
¥
%2,
e
=3
ol
o
r
i=]
rlo

AAE o nRE FrE 2AAas
Ao FAE o dte) TAGE EAHOR AW T,

230- g dzA, AV 42 A4 RC A2 AT AAAL B9, DA

ol21o] EA% TAG IDE AAFTE. o Ay, @2 Fr7id FAANds AV 5F
¢t TAG IDol w2 TAGE A ).

251 = e d=2A, AHAd &5 wA A7} PDCCH AA el AS-, AHAA 948
AAE F7HE s AN AN Y A" AL HAE FEANIIS YFY AA A

9o A, dwe A A4

o

A AoE WM TAG(AE Sof pTAOE

<252 T 19 B 2o o od mE gy a E7)d @3 AsE ALstsE

253> = 198 #Fa35d
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<254

<255

<256>

<257

MZE 24 @ 2012-03-23

SH-(1920)8 Fd. @ F EEAA(1910)= RRC A F-(1911) 2 g oA

FAR-(1906)= 7] A =(1950) 0. =56 FANAd FAAHAR TAG 74AKE,

PDCCH A A(order), AWE dBAMA~ ok HA

)
Sg,
=1
a2
o
e
kil
=)
>,
A,
8
—r
o
et
o

A, RRC 92 AT AAA, R P A4 F Aol s s 4 A,
RRC AER-(911)E KRG BAAA A§HE SRS A4S AY, AR
(1950) 0.2 58 5487}, RRC A4 o2 Sof, RRC 92 44 2749 RC 42
AFH AR LT RRC @2 ATH AN A4HE AR $A9 A
FAHL, M6 FARR F Holw B TPT F Yok,
RRC AER(191)E FAMAS, wEsh QA AgEE Helw shpe) i

AASs BE Aoz S2(1900) FARE. FAds EE(1900) F7t

rlr

How FAFAY, or] FAA PAYAE AARE AL $AWD YR

ofall AAE 4 ATt

i

A, RRC A #1911 F FA0A TR 9 TAG FAFRIY AA§E
TAG ID % ZHolZ 32 7|vhes TAGE AWAIFT}. RRC A& 5(1911)= TAGe]

7] BANAe] EFHES 37] TGE ATHAG. B Hol, AW 743

F91D= A7 BREE AAo] e RARA S Frstu A7 sk, B
Ao F7hE A AAR = TAGE 784 B HEAd
95-70
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<258

<259>

RRC #]o]F-(1911)= TAG AR 7ukste] 574 F A4

WAL

A7) FA HAPA] QEEEA pTAGel &Hohs Aoz (s, 47

MZE 24 @ 2012-03-23

TE TAG TAARI EA EANAo] B4 1D TAGE WPEL AA

o

ha,

ﬂl

M
o

471 574 1D9 TAG

AT, EAS TAG ID=0°] AW, TAG ID=" Null’ ©o]®H, RRC AHAZHF(1911H=

Jlm

4 2

PTAGE AR AT, E RRC AL RO9IDE A7) B4 RA9AE ofwa

TAGA = A||AetA ek, ek =R TAG ID=09] JYAFC e A=

49, RRC A& F-(1911) = 47 54 FAAS A TAG [DE #fHAH ST},

Ao

Y, RRC A F(1911) = A9 A4 A2 (1912) 25 FAEs s F49

e AIZFAE gholl 7Idkete] TAGE AEAD o vk TAG AEA 9] dE=

A, A7 E gho] 71Eol TAE TAG(RTAG ®% sTAG)d| ALE= AztA4d 2k

FUG TAGYT A5 A, RRC AFF(191D)E F719 FANAL &9 TAGE

m =gkl TAG AlHAY T2 =24, A7) A7FE ™ gho] 715 A E TAG(pTAG

o
i

sTAG) Wl A4 = A1IAE @Y 21, 921900 A4 +4F TAGH]

N7F 74 7bed A TAG AFRo A2 A9, RRC AHe]5-(1911) = AAl TAG

IDE MEE sTAGS TAG IDE AAsta, F70 BAAds A7) TAG =g &,

TAG

AEdel & GE dazA, 47 AAEE gel Z|Eel dE TAGTAG E=

sTAG) W] 485+ A4 33 vh=25, ¢ (1900)o] aA +A4" TAG 747

T4 s AU MG A FA AS, i) RC APRUILDE S A

Ao

e A" gkel  fraEskA] ®ua gEstn A" AIA RS

FAGCE, 11) B RRC A F(191D) = a9 TAcH e Ad="a AL 97 8
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MZE 24 @ 2012-03-23

719 FANAL v)ZA 3 (deactivation) A FZICt, o]l AELE TAG ID 9 @A)
TAGO] +Alo] &84 Lorn=z A7 TAGUY Ag®Ea Ade Al 9

27 WEoltd, iii) TE RRC HE B (191D A7) 9|23 5% il 2718

-

A A e] FAL Al (release) T X Uf.
<2605 Nd A~ A R(1912)= PDCCH A Ao wha} ad A~ 2gdg g 4y

Aeta, olf AFH1920)E BWvk, EE, A" AMs AR (1912)

rle
r
.

s

sioh. mEk, ;Y oM A A E(1912)= A ZEAE S RRC A FE-(1911) 2 AlF

3o}, RRC HE 219117 TAG ABAL & 4 Q= Fag).

<261> AeR(1920)= dHE A2~ Zg|dE = RRC WAAE 7[R F(1950) 2
A5t
£262 71 A 5 (1950)2 AE5H(1955), A15-(1960) 2 7]A] o T 2AMA(1970)& %

gk, 7[R = ZRAIM1970)= RRC A2 F(1971) B MY Al A5 (1972)

<263 AESH(1955)= FAISA AR, TAG A K., PDICH #|A] 51 RARE &

>J

H(1900)E FAEgrl. oo, AFEH(195)s FAUA AR R TAG YA E

R AT P AT, FARA TR 59 ALgos AFL &

kney
]

95-72
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MZE 24 @ 2012-03-23

264> FAF-(1960)E BY A2 Ze]dE 3 RRC WAAE T2(1900) ZF-E
A=

265> RRC A 2] F-(1971) % w2(1900)0] theh FAgAe) 371 Ti= AAS 245
oh, dElEA, 219000 BLeE e Fup dide] gAstAY, dremz

HH A=) BAuaAshe] Hes d)A|ss A% RRC X R(1071)= R
(1900)ell 7€ FAUA] A7s 24T 5 vk, o2 d=2A4, @E(1900)

Aol s dleFHol Frkete A e doedd e vl slA = A=

& AR FEIE RRC =] 2] #(1971)= (1900)0l F-AH Aol FIt4d&
AT 5 Avh RAYAL F7b EE AAE RAYA FAYR BF Ex

66> A TR WA AN AAY A, RRC AEROTD)E

ot

<
o

<267~ CFARAA AR WAe] B4 £/ A$, RRC A
(1970 #ARAe] ARAR e 95T 5 A AV Gt RRC Helw
(9717} H-AAL) ABAY g BRI GG FuT 5 e Ae RC A

221971 = BAARNAS EAG TAGE AdAAdste Wsdsojor a5t TAG IDE A A

|

g TAG TAHARE AASte] HEF(1965) % Rtk ofmf, TAG 7AHARE T4
WA FAARN Eetd sk Qi FAYA FAGRS s iz 4dE = 9
o

95-73
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<268

<269>

<270

271>

MZE 24 @ 2012-03-23

RRC = 2] F-(1971)7F Ao Abdd ge 458 5 fl= 4% RRC A

dF(1970) = B8 AS A TAG 1Dl ekl Fohss B8 ol #3 TAG

IF

ID="Null'2 AAsAY, TAG FAEEE AAdsHA ¥eoh. 2l RRC

=)

el

B

(197D& FAEAY F7r8 A% PA9E FAAdR, =s 7] 402 74

n
ol

Heb TAG TAARE AAdste dF5-(1965) = Byt

RRC ARAGTDE A7) A4 FAARS 47 TG THARE st

RRC @2 A77d wlA Aol LgAZ &= 2lar, M2 4E RRC 42 A4 A4

E
e

A F-1971) = A7) TAC TARRE 7] FA

WA FAAR TdAZD S ook, Ao #@d TAG 1D='Null'o] A, TAG

=001, F7b5= FARAS dAHo R place] figH s som A58 =
A3, AWG TAGNE WAHA &= 1oz 5d 5k ).

HE M A R(1972) = FUtE T AN A AgHEa 5715 AF A

2AA o FS2 98], PDCCH AAAE AAete] AL (1955) = Buloh 17

A o] g gReR PAF(1960) T A AAs edEs FARAANA ¢

A AAlA AF-972)= AE M T ae] A A 7dkste]

Fh5E B4 AkAdE gS B5en, RRC A F(97DE ANAE gl

Cr

Adkste] FbEE BARAS SAT TR AHAEY. oE B0, FAR4A9
F74A pTAGE AAAAE AElol Al AlZbA™E o] pTAGS} ¥Lst®l, RRC Az

(197D TAGE ABAFA Gerh. B FAL #7104 piacz Addd 4

95-74
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<272

<273

<274

AN AAAHE Fel pTAGe H2ir,

HH FARAS AV STAGE QAT £

MZE 24 @ 2012-03-23

2 sTAGY FU8E, RRC A8 F (197D = 5

Aol F7HA pTAGE A

A Aol A ghe] pTAGeE wHEA, HE sTAGHE thEW, RRC A2
(1971) = F7k== FAYAE A2 sTAGE AHA T},

RRC A8 P(1971) H= @8 A2 AT (1972) = AVAE TACE v
ZelFr] A% ARAE S5 dAAMAE Adstd dERQ%BHE dadvt. AHA
45 WARE dE B9, AAE-R FE s A9 AA2 g dAA, RRC
AR AT dAA], 2 PDOCH A4 = Hoj= sty 4= o)

deleA, AP g5 dGAA7 HE A S HAAd A, AU
S8 WAFE NAC RAR & MAC Aol 8.4 4 otk RA-RNTIZ 2z 8E PDICH
2 2% A, dd A2 A R(1972)= 4] PDCCHO 98] A A5 PDSCHE

RE DAY fe Feehs

PDSCHER-E A 7vdd e Lds

MAC RARS FH1g

HA 2

UTF. C-RNTIZ =795 H

A F-(1972)= 7] PDCCHO] 98] A A==

Ao} TAGE BAl oz A WA

ge dzAd, A4

o]2]el EAF TAG IDE A A &T},

& 47 542

Jm

48 frA= AFEAE TAG FARRE E3E).

o] AL RRC AgH(1971)=

&5 A A 7F RRC A2 AT PA A Fs-, AHA

AFANH TAG A ES pTAG

o

2

F7hd HA

S TAG IDol| w2 TAGR A AT
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MZE 24 @ 2012-03-23

<2755 T T2 dzZA, AEA g2 dAA7 POCCH AA A9, AW $= 4
AAE FEE FAR A Wy A2 HAE AT uef XA A0
Tk, o] A, RRC A HF-(971)E F71H FAY4AE dA 4oz fgd TAG(HE
S0l pIAO) & FA8ba, TAGE ATAsHA E=1t.

276> ojbe] AWe Bowwol A& APES o AHoR MU ] Rig Ao

1
)
rd
ol
i
o
¥,
fo
<
L
v}
re
i
of,
1o
T
fols
e
!
rlr
=9
=
1o
oy
=
e
s
=
s
_O‘L
&
=

Aulofel dv, a5 BET 4N Uel Y= LE & Age £ 299 Aedy

o 224 Aoz dquefop T Aot}
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MZE 24 @ 2012-03-23

(7% 11

file
>
-,
ol
ok
rlr
-
o)
ok
=
-4
o,

FAE AMAE g 7HAe AAE A APHE ZETAG) A A

(473 2]
A 1 ol oAl

A7) FARA FAARE A7) TGS AEADIE A4k TAG TAAR

g} o}
=

|
e
filo
i

ez

ol
rr

ks

o

’

[+ 3]
Al 2 gl oA,

A7) TAGY] IDE dAAom 239 gl A& 5A 0% ahe, ¢
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HMZE 2T : 2012-03-23
(7% 4]

A2 ol 2efA,

7] RRC AfFe A7) TAG 7AARE 7)o 7] TAGE AR

o
Jm

DR 7] BAA FAARSE AR 40 T6e] IDE A5

FAFE T TFFE AL BP0 AE, BB

—

e xgets AT A2 S8 dAAS FATE | 288 E A FAdom &t
=, T
(3 7]

Al 6 ol lefA,

Zldo 2 A7) TAGE AU EE

E
=

;S.Q_E g]_h. tﬂ-u]—
S0} Al2wlo A o] ofF A¥Pa T2 S5t Py
95-78
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71 AR oA ZegEo] g sRenAd A AA" gs Ades
A AQAE g7 wAAE A7) ATz RE palste B A
FAY ATAE @ MAe AAEe] AR A EE IFTAOA A

BExdoe] x5 EE 7] TAGE AHAs= G4 2 ¢S EQog a=, 4

E )
Al 8 &l lofA,

A7) RAYA FRARE 47 TM69) AWAUDE ANFE 16 FHAAR

iz o} ol

E=% G
= [S 3

o
Zm
o,

oz s, 4993 5719 A5y,

e

[ 101
A 9 al q191A,

A71 TAGO] IDE HAIH o R g3H o4l A SR 3=, A%Ha ¥
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MZE 24 @ 2012-03-23

(473 111

A9 ol oA,

A7) TUGE A7) TG FAUNE ABAEE SR07 dhi,

ox

e A E7)

o) 5,

J

(472 121

A7) FANA FAAESE EAR Y] TAGH IDE A skE TAG AR

2 #ARE B8 o TRRE E4oR At 4393

’

okl

dEEE)

4

A7) TIGE 47 ADAR @E Ao w AWATE E40 s, 439

2 $9 A5
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¢ 2012-03-28

Hz 24X

(20441

SRl 7

]
=

H Al =g A] 3 A F18 A

Aolth,

™

0!

2 @AM e FARAY] FFgE A AR B8 19 AlRbEE gk

s

o &]

o R PAPE

A o) st

EICE BN EE

1
Qi

oAf Al

o WFe AABIEF

=
=

A

7} A =

4 g

s

(TAG)l 7] H-A Ao

k]
pul

FCY

= A

o
7
a0

gk

(o

17

A
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[= 2]
MAC ~_210
CARRIER | CARRIER | | 0
1 PHY N
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MZE 24 @ 2012-03-23

[= 3]
sy CE
shajo] 7IEIC
Ms M
7310} N~
a0 2~
salof 1=—
/ EREE \
/ \
s AY
/ \
Meoyy
[= 4]
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MZE 24 @ 2012-03-23

[= 5]
o 7%
| RRC 912 MF BX
| | 5500

| RRC 917 A7 TAHEA MY 28T

5505
$510 TAGE 74
RRC 0128 |74 BAHTAG 4R ) )\,\S
515
T4 XAIR
3520
| By YA Hat N
‘ 5525
AztEE
%jf4 ™~ Ns30
A
[= 6]

Ehar 7R

| RRC 917 83 Bx
5600

5605
' \fxl TAGE 714

RRC 1 E 14 EX

(BHYH TETE TAG THF 23

5610

ggs} XA

[y

=y
5615

Y Ay~ HA

Az
Al

S~ Nes

l

5620
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[= 7]
che 7|x|=
PDCCH KIA/(S A4
~
3700
e oy maYE
~
’}705
B N2 SE OAK|
\.‘-\
5710
L
[= 8]
EE 7|2
5800 2A % HA
5805
TAG FH o
| RRC 917 74 Hit |\,}
810
TAG TH 4

815

95-85
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rm
n2

7183
N I
2=
5905
TAG T o

| RRC 912 ah7-4 T} }\_,}
910

TAG Al M I\-—\‘
915

[= 10]

rn
ug

s1000___ | e
=2

RRC o1 Xp74 EA
Sl A ) X008

RRC O x|+t4 Hxt
(TAG RESE=¢A| TAG ID)

31010
ot X AR}
N ~
T %1015
PDCCH F14I(E A8 4)
. 1~
MY Y~ Za|Ye 1020
)
Y1025
5103
TAG THE A

RRC 912 T|74 At
(TAG A H=TAG ID)

51035

TAG T M

51040
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Application No. Applicant(s)
15/338,993 KWON ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
DUC C. HO 2465 ,S\l‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence 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
)X Responsive to communication(s) filed on 10-31-2016.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] 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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1-12is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 1-3,5-7 and 9-11 is/are rejected.
8)X] Claim(s) 4.8 and 12 is/are objected to.
9] 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
hitp/hwww usplo gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] 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)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)DXJ Al b)[] Some** ¢)[] None of the:
1.4 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
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) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) l:l Other-

Paper No(s)/Mail Date 10-31-2016.
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Application/Control Number: 15/338,993 Page 2
Art Unit: 2465

1. The present application is being examined under the pre-AlA first to invent
provisions.
Double Patenting
2. 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 claims at issue are not identical, but
at least one examined application claim is not patentably 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); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and 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 a nonstatutory
double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal

disclaimer must be signed in compliance with 37 CFR 1.321(b).
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Application/Control Number: 15/338,993 Page 3
Art Unit: 2465

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
determine what form 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
http://www.uspto.gov/patents/process/file/efs/guidance/e TD-info-1.jsp.

3. Claims 1-3, 5-7 and 9-11 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claims 1-3, 5-7 and 9-11, respectively, of
U.S. Patent No. 8,964,645. Although the claims at issue are not identical, they are not
patentably distinct from each other because

Regarding claim 1, see entire claim (see claim 1 of the patent 8,964,645 at col.33,

lines 14-29).

Regarding claim 2, see entire claim (see claim 2 of the patent 8,964,645 at col.33,

lines 30-32).

Regarding claim 3, see entire claim (see claim 3 of the patent 8,964,645 at col.33,

lines 33-35).

Regarding claim 5, see entire claim (see claim 5 of the patent 8,964,645 at col.33,

lines 39-54).

Regarding claim 6, see entire claim (see claim 6 of the patent 8,964,645 at col.34,

lines 1-3).
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Regarding claim 7, see entire claim (see claim 7 of the patent 8,964,645 at col.34,

lines 4-6).

Regarding claim 9, see entire claim (see claim 9 of the patent 8,964,645 at col.34,

lines 10-23).

Regarding claim 10, see entire claim (see claim 10 of the patent 8,964,645 at

col.34, lines 24-26).

Regarding claim 11, see entire claim (see claim 11 of the patent 8,964,645 at

col.34, lines 27-29).

Regarding claim 1, Applicant merely narrows the scope of patent claim 1 by
eliminating the limitations “wherein the TAG is associated with Scells having timing

based on a same timing advance (TA) value”.

Regarding claims 2-3, these claims have similar limitations as those of the patent

claims 2-3, respectively.

Regarding claim 5, Applicant merely narrows the scope of patent claim 5 by
eliminating the limitations “wherein the TAG is associated with Scells having timing

based on a same timing advance (TA) value”.

Regarding claims 6-7, these claims have similar limitations as those of the patent

claims 6-7, respectively.

IPR2025-00720, OnePlus Ex. 1002
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Application/Control Number: 15/338,993 Page 5
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Regarding claim 9, Applicant merely narrows the scope of patent claim 9 by
eliminating the limitations “wherein the TAG is associated with Scells having timing

based on a same timing advance (TA) value”.

Regarding claims 10-11, these claims have similar limitations as those of the

patent claims 10-11, respectively.

It has been held that adding a functional limitation is an obvious expedient if
the remaining elements perform the same function as before. Therefore, omission
of a reference element whose function is not needed would be obvious to one skilled

in the art.

Allowable subject matter
4. Claim 4 would be allowable if claim 1 rewritten or amended to overcome the DP
rejection(s), set forth in this Office action.
5. Claim 8 would be allowable if claim 5 rewritten or amended to overcome the DP
rejection(s), set forth in this Office action.
6. Claim 12 would be allowable if claim 9 rewritten or amended to overcome the DP

rejection(s), set forth in this Office action.

Conclusion
7. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Pelsa et al. (US 2012/0178456) is cited to show apparatus and

IPR2025-00720, OnePlus Ex. 1002
Page 218 of 353



Application/Control Number: 15/338,993 Page 6
Art Unit: 2465

method for uplink synchronizing in multiple component carrier, which is considered

pertinent to the claimed invention.

8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Duc Ho whose telephone number is (571) 272-3147.
The examiner can normally be reached on Monday through Friday from 9:30 am to 5:30
pm.

If attempt to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Marsha Banks-Harold, can be reached on (571) 272-7905.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the Group receptionist whose telephone number is
(571) 272-2600.

The fax phone number for the organization where this application or proceeding

is assigned is 571-273-8300.

9. 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).

Patent Examiner
/Duc Chi Ho/
12-15-2016
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Filing Date 2016-10-31
INFORMATION DISCLOSURE First Named Inventor | Ki Bum KWON
STATEMENT BY APPLICANT [ ——

( Not for submission under 37 CFR 1.99)

Examiner Name
Attorney Docket Number P5256USC1C1

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 [Christopher B. Kilner/ Date (YYYY-MM-DD) 2016-10-31

Name/Print Christopher B, Kilner Registration Number 45,381

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.S.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.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 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 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 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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SYSTEM

Publication No.US-2017-0048813-A1
Publication Date:02/16/2017

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (571) 272-3150 or (800) 972-6382,
by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of: Docket No.: P5256USC1C1
Ki Bum KWON et al.
Serial No.:  15/338,993 Group Art Unit: 2465
Confirmation No.: 3430

Filed: October 31, 2016 Examiner: HO, DUC CHI

For: APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY UNDER 37 C.F.R. § 1.111

Dear Commissioner:

In response to the Non-Final Office Action mailed December 27, 2016 (“Office Action”),
Applicants respectfully request reconsideration of the Application in view of the following
Remarks.

A Claim List begins on page 2.

Remarks begin on page 5.

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). No fees for net addition of claims are required at this time. Any fees required for
extensions of time or for the net addition of claims may be charged to our Deposit Account No.

50-3698.
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Application No.: 15/338,993
Reply dated March 17, 2017
Response to Office Action of December 27, 2016

CLAIM LIST

This claim list replaces all prior claim lists in the Application.

1. (Original) A user equipment (UE) comprising:

a receiver to receive, from a base station, a first field comprising a first serving cell index
(SCellindex) to release a serving cell (SCell) associated with the first SCelllndex and a second
field comprising at least one SCelllndex to add one or more SCell associated with the at least
one SCelllndex and an identifier of a timing advance group (TAG) associated with the one or
more SCell;

a radio resource control (RRC) processor to release the SCell associated with the first
SCellindex and to add the one or more SCell as an available SCell for use with the UE and to
associate the one or more SCell with another available SCell associated with same TAG
identifier, wherein the TAG is associated with SCells having timing based on a same timing

advance (TA) value.

2. (Original) The UE of claim 1, wherein the RRC processor associates an SCell
with a TAG associated with a primary serving cell (PCell) when the second field to add an SCell

does not comprise identifier of the TAG.

3. (Original) The UE of claim 1, wherein the receiver receives the first and second

field through a RRC connection reconfiguration message.

4. (Original) The UE of claim 1, wherein the receiver receives, from the base

station, the first field comprising an indication to remove an SCell from SCells available to the
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Application No.: 15/338,993
Reply dated March 17, 2017
Response to Office Action of December 27, 2016

UE.

5. (Original) A method of user equipment (UE), comprising:

receiving, from a base station, a first field comprising a first serving cell index
(SCellindex) to release a serving cell (SCell) associated with the first SCellindex

receiving, from the base station, a second field comprising at least one SCellindex to
add one or more SCell associated with the at least one SCellindex and an identifier of a timing
advance group (TAG) associated with the one or more SCell;

releasing the SCell associated with the first SCellindex for use with the UE;

adding the one or more SCell as available SCell for use with the UE; and

associating the one or more SCell with another available SCell associated with same
TAG identifier, wherein the TAG is associated with SCells having timing based on a same timing

advance (TA) value.

6. (Original) The method of claim 5, further comprising:
associating an SCell with a TAG associated with a primary serving cell (PCell) when the

second field to add an SCell does not comprise identifier of the TAG.

7. (Original) The method of claim 5, wherein the first and second field are received

through a Radio Resource Control (RRC) connection reconfiguration message.

8. (Original) The method of claim 5, further comprising:
receiving, from the base station, the first field comprising an indication to remove an

SCell from SCells available to the UE.
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Application No.: 15/338,993
Reply dated March 17, 2017
Response to Office Action of December 27, 2016

9. (Original) A method of a base station (BS), comprising:

generating a first field comprising a first serving cell index (SCellindex) to release a
serving cell (SCell) associated with the first SCelllndex;

generating a second field comprising at least one SCellindex to add one or more SCell
associated with the at least one SCellindex and an identifier of a timing advance group (TAG)
associated with the one or more SCell; and

transmitting, to a user equipment (UE), the first field to release the SCell associated with
the first SCell and the second field to reconfigure the TAG by associating the one or more SCell
with the TAG, wherein the TAG is associated with SCells having timing based on a same timing

advance (TA) value.

10. (Original) The method of claim 9, further comprising:
configuring the identifier with no identifier of a TAG if the TAG of the one or more SCell

is associated with a primary serving cell (PCell).

11. (Original) The method of claim 9, wherein the first and second field are

transmitted through a Radio Resource Control (RRC) connection reconfiguration message.

12. (Original) The method of claim 9, further comprising:
generating the first field comprising an indication to remove an SCell from SCells available to

the UE.
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Application No.: 15/338,993
Reply dated March 17, 2017
Response to Office Action of December 27, 2016

REMARKS

The claims have not been amended. Accordingly, claims 1-12 are currently pending in
the Application, of which claims 1, 5, and 9 are independent. Applicants appreciate the
indication that claims 4, 8, and 12 contain allowable subject matter.

In view of the following Remarks, Applicants respectfully request reconsideration and

timely withdrawal of the pending rejections for the reasons discussed below.

Rejection of Claims under Double Patenting

Claims 1-3, 5-7, and 9-11 stand rejected under the judicially created doctrine of
obviousness-type double patenting as being unpatentable over claims 1-3, 5-7, and 9-11 of U.
S. Patent No. 8,964,645 issued to Kwon, et al. (“Kwon”).

Applicants have submitted a terminal disclaimer to overcome this rejection. Accordingly,
Applicants respectfully request withdrawal of this double patenting rejection of claims 1-3, 5-7,
and 9-11.

Applicants note 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.

IPR2025-00720, OnePlus Ex. 1002
Page 239 of 353



Application No.: 15/338,993
Reply dated March 17, 2017
Response to Office Action of December 27, 2016

CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
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 Applicants’ undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
/Christopher B. Kilner/

Christopher B. Kilner
Reg. No. 45,381

Date: March 17, 2017

CUSTOMER NUMBER: 58027
H.C. Park & Associates, PLC
1894 Preston White Drive
Reston, VA 20191

Tel: 703-288-5105

Fax: 703-288-5139
CBK/YSK/mke
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PTCIAIA/GE (08-12)

Approved for use through 01/31/2013. OMB 0851-0031

1.8, Patent and Tradermark Office; U 8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ne persens are reguired to respond {o a collection of information uniess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Pantech inc.

Applicant/Patent Owner:

Application No./Patent No.: 15/338,893 Fited/Issue Date: 2016-10-31
Titlag: APPARATUS AND METHOD FOR UPLINK 8YNCHRONIZING IN MULTIPLE COMPONENT CARRIER SYSTEM
Fantech inc. . g Corporation

(Name of Assignee) {Type of Assignes, e.g., corporation, parinership, university, government agency, atc.)

states that, for the patent application/patent identified above, it is (chcose gne of options 1, 2, 3 or 4 below):
The assignee of the entire right, title, and interest.

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

hol qu t"e 0a|an0r_" crf the interest ."k’ib“t bﬂ subm ted to account for 100% of the ownership interest.

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

Adgditional Statementi(s) by the owner(s) holding the balance of the interest must be submitied to account for the entire
right, title, and interest.

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

Additional Statement{s) by the ocwner(s} holding the balance of the interest must be sulbmiited to account for the entire
right, title, and interast,

4. D The recipient, via a court proceeding or the like (2.g., bankruptey, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transier is altached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either {choose gne of options A or B below):
A, ﬂ An assignment from the invenior{s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office atRest , 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, {o the current assignee as follows:

1 From: K Bum KWON, at al To: Pantech Co., Lid.

The document was recorded in the United States Patent and Trademark Office at
Reei 030072 , Frame 0257 , Ot for which a copy theredof is attached.

5 From: Peéntech Co., Ltd. To: Pantech Inc.

The document was recorded in the United States Patent and Trademark Office at
Reel U40005 , Frame 0257 . or for which a copy thereof is attached.

[Page 1 of 2]
f 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 USPTC fo
pracess) an application. Confidentiality is governad by 3 U.S.C. 122 8nd 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gatharing, preparing, and submitting the completed application fcfr 110 the USPTO. Time will vary depending upon the individual case. Any comments an the amount
of time )Od require to compiete this form and/or suggestions for reducing this burden, should be sent to the Chief information J”icer, LS. Patent and Trademark

Office, 1.8, Department of Commerce, .0, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commnsssoner for Paients, P.O. Box 1450, Alexandria, VA 22313-1450.

This callection

I you need assistance in complering the form, call 1-800-PT(Q-9199 and select option 2.
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PTO/AIACE (08-12)
Approved tor use through 81/31/2013, OMB 0651-0031

Under the Pagerwork Heduction Act of 1965, no persons are required o respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c}

3. From: T

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

Reel ,Frame , or for which a copy therect is attached.
4, From: To:

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

Resi . Frame , or for which a copy thereof is attached.
5. From: To:

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

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

m Additional documents in the chain of title are lisied on a supplemental sheet{s).

H As requirad by 37 CFR 3.73{c){1)(}), the documentary evidence of the chaln ¢of title from the original owner to the
assignes was, or concurrently is being, submittad for recordation pursuant to 37 CFR 3.11.

INOTE: A separate copy {i.e., 8 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 USPTC. See MPEP 302.08]

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

[Christopher B. Kilner/ 2017-03-17

Signature Date

Christopher B. Kiiner Patent Atiorney (Reg. No. 45381)
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. 93-879) requires that you be given certain information in connection with your
submission of the aitached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority {or the collection of this information is 35
U.8.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 1o process and/or examine your submission related
o a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able 1o procass 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 ba subject 1o the following routing uses:

1.

)

(o]

The information on this form will be treated confidentially 1o the extent allowed under the Freedom of
information Act (5 U.8.C. 552) and the Privacy Act (5 U.8.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 o a court, magistrate, or administrative tribunal, including disclosures 1o opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, 1o 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, 10 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 requiremants of the Privacy Act of 1874, as amended, pursuant to 5 U.8.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, 10 the International Bureau of the World Intellectual Property
Organization, pursuant 1o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, {0 another federal agency for
purposes of National Security review (35 U.8.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 rouline use, 1o the Administrator, General
Services, or his/her designes, during an inspection of recerds conductad by GSA as part of that agency's
responsibility to recommend improvements in records management practicas and programs, under
authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any cther relevant (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.8.C. 122(b} or issuance of a patent pursuant to 35 U.S.C.
151, Further, a record may be disclosad, 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 bacame abandoned or in which the proceadings were
terminated and which application is referenced by sither a published appilication, an application operi o
public inspection or an issued patent.

A racord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agerncy, if the USPTO becomas aware of a viclation or potential viclation of law or regulation.
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PFTO/AIAZE (04-14)

Approved for use through 07/31/2016. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1895, no persons agre required to respond {0 a collection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number {Optional)
REJECTION OVER A “PRIOR” PATENT P5258USC1CH

in re Application of. Kwon et al.
Application No.: 15/33%,093

Filed: QOctober 31, 20186
For APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT CARRIER SYSTEM

The applicant, _Paniech Ing. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal pad of the siatutory term of any patent granied on the instant application which would exiend
beyond the expiration date of the full statutory term of prior patent No. _8.864 645 as the term of said prior patent is presently
shortened by any {enminal disclaimer. The applicant hereby agrees that any palent so granted on the instant application shall be enforceable
only for and during such period that if and the prior patent are commonly owned. This agreement runs with any patent granied on the instant
application and is binding upon the grantee, #f5 SUCCE55015 OF assigns.

in making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would exiend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer,” in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenferceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior 1o the expiration of its full statutory terra as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. Ej The undersigned is the applicant. f the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

 hereby acknowledge that any willful false statementis made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five {5) vears, or both.

2. The undersigned is an attorney or agent of record.  Reg. No._45,381

[Christopher B, Kiiner/ March 17, 2017
Signature Date

Chiistopher B. Kilner
Typed or printied name

Patent Attiomey 703-288-5105
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTC-20338.

This collection of information is required by 37 CFR 1.321. The information i3 required to obtain or refain 3 benefil by the public which is to {ile (and by the USPTC
to processy an application. Confidentiality is governed by 35 U.S5.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 complele this form and/or suggestions for reducing this burden, should be sent to the Chief Information Gfficer, 1.8, Patent
and Trademark Office, U.S. Depantment of Commoerce, P.O. Box 1450, Alexandria, VA 22313- 1450. DO NOT SEND FEES CR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionear for Patents, P.O. Box 14508, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTC-8186 and select option 2
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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 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.3.C. 2()(2); (2) furnishing of the informatlion solicited is voluntary;
and (33 the principal purpose for which the information is used by the U.S. Palent and Trademark
Office is 10 process and/or examine your submission related to a patent application or patent. f you do
not furnish the requested information, the U.S. Pateni 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.8.C. 552) and the Privacy Acl (5 U.8.C 352a). Records from
this system of records may be disclosed {o the Department of Justice to determine whether
disciosure 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 {0 a court, magistrale, or adminisirative 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, 1o a Member of
Congress submilting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matier of the
record.

4. A record in this system of records may be disciosed, as a rouling use, {0 g contracior of the
Agency having need for the information in order {o perform a contract. Recipientis of
information shall be required to comply with the requirements of the Privacy Act of 1874, as
amended, pursuant io 5 U.S.C. 552a{m).

5. A record related o an International Application filed under the Patent Cooperation Treaty in
this system of racords may be disclosad, as a routine use, 1o the Iniernational Bureau of the
World intellectual Property Organization, pursuant {o the Palent Cooperation Trealy.

8. Arecord in this sysiem of records may be disciosed, as a routine use, {o another federal
agency for purposes of National Securily review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.5.C. 218(0)).

7. Avrecord from this system of records may be disclosad, 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 improvemenis in records management
practices and programs, under authority of 44 U.8.C. 2804 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (e, GSA or Commerce) directive. Such disclosure shall not
be used to make determinations aboul individuals.

3. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant 1o 35 U.S.C. 122(b) or issuance of a patent
pursuant o 35 U.S.C. 151, Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, 1o the public if the record was filed in an application which
became abandonad or in which the proceedings were terminated and which application is
referenced by either a published application, an application open {o public inspection or an
issued patent.

9.  Arecord from this system of records may be disclosed, as a routine use, to a Federal, Slate,
or jocal law enforcement agency, if the USPTO becomes aware of a violation or potential
viclation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number: 15338993

Filing Date: 31-Oct-2016

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE

Title of Invention: COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name: Ki Bum KWON
Filer: Hae-Chan Park/Lauren Spivey
Attorney Docket Number: P5256USC1C1

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

STATUTORY OR TERMINAL DISCLAIMER

1814

1

160

160

Total in USD ($)

160
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Electronic Acknowledgement Receipt

EFS ID: 28664990
Application Number: 15338993
International Application Number:
Confirmation Number: 3430

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Customer Number:

58027

Filer:

Hae-Chan Park/Lauren Spivey

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P5256USC1C1
Receipt Date: 17-MAR-2017
Filing Date: 31-0CT-2016

Time Stamp: 15:36:48

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $160

RAM confirmation Number

032017INTEFSW15370900

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
109931
1 P5256USC1C1-NFOA.pdf yes
fdc78edd4e247e46ab2d4fc2aa74239%a0a2
b482
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
2 4
Applicant Arguments/Remarks Made in an Amendment 5 6
Warnings:
Information:
716462
2 Power of Attorney P5256USC1C1-POA.pdf no
1a7290edc849f60b7b37fff6dff2e2balcddO]
Warnings:
Information:
129590
3 Terminal Disclaimer Filed P5256USC1C1-TD.pdf no
bacf0184e1d8b11d3bdS14c6baS6be3d0eq
6fed2
Warnings:
Information:
30832
4 Fee Worksheet (SB06) fee-info.pdf no
b3f2e502c8ad865c78c56713902c2f411926)
4a56
Warnings:
Information:

Total Files Size (in bytes):

986815
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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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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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.

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 15/338,993 10/31/2016 | [ 7o be mailed
eNTITY: [X] LARGE []smALL [ ] MicRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
P—
L1 Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
P—
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
L
EXAMINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A
TOTAL CLAIMS , N
(87 CFR 1.16(1)) minus 20 = X3 =
INDEPENDENT CLAIMS , N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
’(ASF;PC';;%U?(’:))S'ZE FEE for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
P
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
,_ 03/17/2017 | Ar1er PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
S | [oalerem <12 Minus | = 20 -0 x $80 = 0
3 .
Independent :
Z | crom e - 3 Minus | -3 -0 x 5420 - 0
= | [ application Size Fee (37 GFR 1.16(s))
< P—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
~Z [ Total (37 cFr " ; o
i R Minus = X $ =
Independent " f ek
g (37 CER 1.16(h)) Minus = X $ =
&1 [ Application Size Fee (37 GFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If 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 number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 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.
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Application Number Application/Control No. sz,l(i:;,?rt,(:t)if:tem under
IUITRMAIRORR e
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED [] DISAPPROVED

Date Filed : 17 March, 2017

This patent is subject
to a Terminal

Disclaimer

Approved/Disapproved by:

/CHARRISSA BROWN/

Technology Center: PLRC

Telephone: (571)272-1558

U.S. Patent and Trademark Office
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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 |
15/338,993 10/31/2016 Ki Bum KWON P5256USCICl1
CONFIRMATION NO. 3430
58027 POA ACCEPTANCE LETTER
H.C. PARK & ASSOCIATES, PLC

1894 PRESTON WHITE DRIVE

ORI
RESTON, VA 20191 000000090097609

Date Mailed: 03/24/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/17/2017.

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.

Iyteferra/

page 1 of 1
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504291566 03/27/2017
PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT4338246
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

PANTECH INC 10/31/2016
RECEIVING PARTY DATA
Name: GOLDPEAK INNOVATIONS INC
Street Address: SUITE #8086, DIGITAL-RO 34-GIL, 55, GURO-GU
City: SEOUL
State/Country: KOREA, REPUBLIC OF
PROPERTY NUMBERS Total: 39

Property Type Number
Patent Number: 8145252
Patent Number: 8606284
Patent Number: 9503559
Patent Number: 9516614
Patent Number: 9575631
Patent Number: 9596352
Patent Number: 7257410
Patent Number: 7366222
Patent Number: 7639991
Patent Number: 7739190
Patent Number: 7801074
Patent Number: 7890130
Patent Number: 7929924
Patent Number: 8275328
Patent Number: 8332706
Patent Number: 8433350
Patent Number: 8583098
Patent Number: 8594740
Patent Number: 9008637
Patent Number: 9122518
Patent Number: 9191932
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Property Type Number

Patent Number: 9210594

Patent Number: 9363801

Patent Number: 8634818

Patent Number: 9100496

Application Number: 15457560
Application Number: 15338993
Application Number: 15173139
Application Number: 14589971
Application Number: 14754045
Application Number: 15167518
Application Number: 15017133
Application Number: 15436299
Application Number: 13466042
Application Number: 15354691
Application Number: 14921414
Application Number: 14179976
Application Number: 12958749
Application Number: 15212562

CORRESPONDENCE DATA
Fax Number:

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent

using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Email: edward.park@fidelis-laws.com
Correspondent Name: FIDELIS LAW GROUP, PLLC
Address Line 1: 444 W BROAD ST UNIT 426
Address Line 4: FALLS CHURCH, VIRGINIA 22046

NAME OF SUBMITTER: EDWARD PARK

SIGNATURE: /sip/

DATE SIGNED: 03/27/2017

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 4

source=Second Patent Assignment_Signed by Pantech_GP_Redacted#page1.tif
source=Second Patent Assignment_Signed by Pantech_GP_Redacted#page?2.tif
source=Second Patent Assignment_Signed by Pantech_GP_Redacted#page3.tif
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PATENT ASSIGNMENT (SECOND)

This Patent Assignment (the “Assignment™) is made from PANTECH INC (CAssignor™), 8
carporation orgamized and existing under the laws of Kores with its principal place st Pantech
Building, 179 Seongam-ro Mapo-go, Ssoud, Kores, to GoldPeak Innevations Ine ("Assignee™),
a corporation organized under the laws of the Republic of Kored, having an address at suite #
8§06, Digital-ro 34-pil, 535, Guru-gu, Seoul, Korea,

WHEREAS, Assignor snd Agsignee have entered imto that certain Patent Assignment
Agreement dated as of Quioher 31, 2018 {the “Agreement™), whereby, amomg other things,
Assignor has agreed to assign, and Assignee has agreed 1o accept, all of those patents and patent
applications listed on Annex A hereto, and all existing and any future Patents that may be
granted therefore throughouwt the world, all of their foreign counterparts, reissuss, re-
examinations, remewals, extensions, provisional, divisional and contineation applications
including continuation in part, and any United States and foreign applications and patents that
claimed, claim and will claim priorities to those listed above, as well as all patents and
apphications from which those listed above derive, relate, or claim priority (collectively, the
“Patent Rights™).

NOW THEREFORE, in exchange for good and valuable consideration under the Agreement,
the receipt and sufficiency of which Assignor hereby acknowledges, and as a condition to
Assignee entering into the Agreement, Assignor hereby assigns and wansfers (0 Assignee and
Assignee accepts, all of the right, title and interest of Assignor througheut the world in and to
any and all inventions claimed or disclosed in the Patent Rights.

This Assignment includes all of Assignor’s right, title and interest in, to and under each of the
Patent Rights (including without Hinitation, rights 1o damages and pavments for past, present snd
fuure infringements or misappropriations, including the right to collect and receive any royaities,
or settlements for such infringements, all rights to sue for injunctive or other equitable relief, and
any and all causes of sction relating to any of the inventions or discoveries thereof), and, as
agreed 1o between the parties, all continvations, continuations-in-part, divisionals, substitutes,
reexaminations, post-opposition foreign counterpart patents and applications, reissues and
extensions thereof, if any; and, Assignor requests the Commissioner of Patents of the United
States {and all foreign officials, whose duty it is to issue patents and applications as aforesaid) to
record Assignee as the owner of such Patent Rights, to the same extent as held by Assignor, and
to issue the Letters Patent for such Patent Rights m the name of Assignee, as assignes of the
Patent Rights.

This instrument shall inure to the benefit of Assignee and its successors and assigns, and shali be
binding upon Assignor and its successors and assigns.

Assignor hereby covenants that it has full right to convey the entire interest herein assigned, and
that it has not executed, and will not execute, any agreement in conflict with this Assignmaent.

Assignor hereby further covenants and agrees that it will communicate to Assignee any and all
facts known t it respecting the Patent Rights, including the existing licenses, encumbrances or
other restrictions that are expressly binding on successors to the Patent Rights, and testify in any
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fegal proceeding, sign all tawful papers, execute and deliver all papers and take any actions that
may be necessary or desirable to perfect the title to any aforementioned patents and inventions,
execute all divisional, continuation, reexamination, reissue, substitute applications, and any
similar and equivalent procedure under current and future legislations and regulations througheout
the world, and make all rightful oaths t0 sid Assignee to obtain and enforce proper patent

protection for said inventions in alf countries,

Date of: _Dec 14, 2016

PANTECH INC.

< pw
e, BYeol 6 T
CaP. 2
Title

GoldPeak !nnov%ions ine..:

Phy’]

[

Signsture 7

Youngioon Rhee

Name

CEQ

Title
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Patents and/or Patent Applications

Annex &

N

Catogory

3]

i}

[ <

o

0

Apphication Mo Filing Date Patemt Mo issued Date
14685143 45 DIOOLOS AANAE
AR 208 A3 | BOHIGAS 2242015
amRaeat | 5752019 - Tenzots
13i578,534 iSI0N3 B934840 015
B 9671488 012005
14618736 MBS 15765 SN
ATESA4E 24213 2356747 s
14/830,844 SA312015 2360957 2AFIE
120777008 1 swnetd osxtove 122E0AT
147182,462 AR 9113342 S18/2015
1470583071 W23 §172006 HHRTRMTS
134558,231 ORI 8332706 SIIEY2
12699, 463 KOS BITETS IR
1412685 500 $ 1008 7AE1723 2112011
KR 2012-0023831 T, KR 1314472 QER013
KR 2010-0084818 | 8000 KR 1348018 0TS
130957 204 752013 7208 613002015
10412 239 N, 167534 TR0
A04530 gRaE02 8488036 7G0T
THIRE 43 ALA005 PETIIG BARI200%
§ 204,277 WAARNI0 | AEEINS w2sfnts
D5A30,737 w2 | 7167716 172007
130876,808 5202013 2302582 THRMG
13, 600 7712011 B655480 10/18:2013
2629570 126262000 B345057 $11:2013
144855 (341 2042014 9380581 B2R2016
| vasge2t 132013 2009207 414015
12/546,353 872412008 $144815 ATTDNZ
1RIEHR 164 OIRR008 8675510 RS
s 2132006 7653289 | 12142010
13/553,068 TR 9398499 THRIHHS
3T I8 7T BQ20323 1270
A
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PTHAARD (G713

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.
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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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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

Application No./Patent No.: 15/338,993 Filed/Issue Date: _10-31-2016
Titleg: APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT CARRIER SYSTEM

GOLDPEAK INNOVATIONS INC . a Corporation

Applicant/Patent Owner:

(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: PANTECH CO., LTD. To: PANTECH INC.

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

Reel 039428 , Frame 0268 , or for which a copy thereof is attached.

5 From: PANTECH INC. To: GOLDPEAK INNOVATIONS INC

The document was recorded in the United States Patent and Trademark Office at
Reel 041752 , Frame 0983 , 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.
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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)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
5. 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.
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.

|:| 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.

/sip/ 4/4/2017

Signature Date

Seong Jun PARK 73534

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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Electronic Acknowledgement Receipt

EFS ID: 28833350
Application Number: 15338993
International Application Number:
Confirmation Number: 3430

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE

COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Customer Number:

58027

Filer:

Seong Jun Park

Filer Authorized By:

Attorney Docket Number: P5256USC1C1
Receipt Date: 04-APR-2017
Filing Date: 31-0CT-2016
Time Stamp: 19:36:39

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1045958
1 Power of Attorney POA.pdf no 2
aB87949d5c25ca%a30afelaff1deObb07b1 b6
7cde
Warnings:
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Information:

121971
5 Assignee showing of ownership per 37 15338993, pdf o 3
CFR3.73
65bcbfb28bd2ad7d17802b42f1112b177d
ffc16

Warnings:

Information:

Total Files Size (in bytes): 1167929

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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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.usplo.gov

PN
RGN

[ appuicaTioNnumBER | FILING DATE | FrstNameD appLicant | ATTY.DOCKETNO/TITLE |
15/338,993 10/31/2016 Ki Bum KWON P5256USCIC1

CONFIRMATION NO. 3430

58027 L ORI T

H.C. PARK & ASSOCIATES, PLC *QC000000090414166*
1894 PRESTON WHITE DRIVE
RESTON, VA 20191

Cc: FIDELIS LAW GROUP, PLLC
444 W BROAD ST UNIT 426
FALLS CHURCH, VA 22046

Date Mailed: 04/05/2017
DENIAL OF REQUEST FOR POWER OF ATTORNEY

The request for Power of Attorney filed 04/04/2017 is acknowledged. However, the request cannot be
granted at this time for the reason stated below.

J The Power of Attorney you provided did not comply with the new Power of Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

L The revocation is not signed by the applicant, the assignee of the entire interest, or one particular
principal attorney having the authority to revoke.

O The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(c) has not been
received.

0 The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee.

U The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided
by 37 CFR 3.71. .

O The signature(s) of , @ co-inventor in this application, has been omitted.
The Power of Attorney will be entered upon receipt of confirmation signed by said co-inventor(s).

0 The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and
Trademark Office.

Q Only one Customer Number can be designated for the Power of Attorney in an application. The
Customer Number that was captured is the first Customer Number provided on the Power of Attorney
document.

L A request under 37 CFR 1.48 to add an inventor was granted in this application, however, no power of
attorney consistent with the power of attorney granted by the originally named inventive entity has been
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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

received. Thus, the addition of the inventor has resulted in the loss of power of attorney in the
application. See 37 CFR 1.32(e).

? The power of attorney has not been accepted because the party who is giving power of attorney has not

been identified. Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the
patent owner. A patent owner who was not the applicant must appoint any power of attorney in
compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4).

O The power of attorney from the inventors has not been accepted because it is a copy from a prior
national application for which benefit is claimed and the continuing application names an inventor who
was not named as an inventor in the prior application.

Q The power of attorney from the inventors has not been accepted because the power of attorney must be
signed by the applicant for patent. See 37 CFR 1.32(b)(4).

) Any request to correct or update the name of the applicant must include an application data sheet (ADS)
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant
information section. Any request to change the applicant after an original applicant has been specified
under 37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant
in the applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c).

Any inquiries regarding this notice should be directed to the Application Assistance Unit at 571-272-4200.

N

Application Assistance Unit
571-272-4200
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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 |
15/338,993 10/31/2016 Ki Bum KWON P5256USCICl1
CONFIRMATION NO. 3430
58027 MISCELLANEOQUS NOTICE
H.C. PARK & ASSOCIATES, PLC

1894 PRESTON WHITE DRIVE

ORI R
RESTON, VA 20191 000000090414166

Date Mailed: 04/06/2017

A communication which cannot be delivered in electronic form has been mailed to the applicant.

page 1 of 1
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PTHAARD (G713

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.
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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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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

Application No./Patent No.: 15/338,993 Filed/Issue Date: _10-31-2016
Titleg: APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT CARRIER SYSTEM

GOLDPEAK INNOVATIONS INC . a Corporation

Applicant/Patent Owner:

(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: PANTECH CO., LTD. To: PANTECH INC.

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

Reel 039428 , Frame 0268 , or for which a copy thereof is attached.

5 From: PANTECH INC. To: GOLDPEAK INNOVATIONS INC

The document was recorded in the United States Patent and Trademark Office at
Reel 041752 , Frame 0983 , 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.
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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)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
5. 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.
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.

|:| 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.

/sip/ 4/19/2017

Signature Date

Seong Jun PARK 73534

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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U.S. Patent Application No. 15/338,993

APPLICATION DATA SHEET 37 CFR 1.76

**If no data is shown, no data has been corrected/updated**

APPLICANT INFORMATION

Applicant Authority Type:: Assignhee
Organization:: Yes

Applicant name:: Pantechdne: GOLDPEAK INNOVATIONS INC

Street of mailing address:: 1#9-Seongam-ro-Mapeo-gu; SUITE #806, DIGITAL-RO 34-GIL,

55, GURO-GU
City of mailing address:: Seoul

Country of mailing address:: KR
Postal or Zip Code of mailing address:: 08378

SIGNATURE OF REGISTERED U.S. PATENT PRACTITIONER

Signature /sip/ Date

Name Seong Jun PARK Reg No.

4/19/2017
73,534
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Electronic Acknowledgement Receipt

EFS ID: 28970504
Application Number: 15338993
International Application Number:
Confirmation Number: 3430

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE

COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Customer Number:

58027

Filer:

Seong Jun Park

Filer Authorized By:

Attorney Docket Number: P5256USC1C1
Receipt Date: 19-APR-2017
Filing Date: 31-0CT-2016
Time Stamp: 16:00:38

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1045958
1 Power of Attorney POA.pdf no 2
aB87949d5c25ca%a30afelaff1deObb07b1 b6
7cde
Warnings:
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Information:

121973
5 Assignee showing of ownership per 37 15338993, pdf o 3
CFR3.73
76670f071a687542593e8d828badcfd73adf|
9d91
Warnings:
Information:
26645
3 Application Data Sheet 15338993CorrectedADS.pdf no 1
6502033d962¢38%adcb70983a059b40c9%e8]
611be
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
Total Files Size (in bytes): 1194576

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.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/338,993 10/31/2016 Ki Bum KWON P5256USC1C1
CONFIRMATION NO. 3430
58027 POWER OF ATTORNEY NOTICE
H.C. PARK & ASSOCIATES, PLC

1894 PRESTON WHITE DRIVE

IR0 0 R
RESTON, VA 20191 000000090814810

0000

Date Mailed: 04/21/2017

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 04/19/2017.

* 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.

/sphouminh/

page 1 of 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 |
15/338,993 10/31/2016 Ki Bum KWON P5256USC1C1
CONFIRMATION NO. 3430
146410 POA ACCEPTANCE LETTER

Fidelis Law Group , PLLC
444'W Broad ST UNIT 426 O 0 R

Falls Church, VA 22046
Date Mailed: 04/21/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 04/19/2017.

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.

/sphouminh/

page 1 of 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 FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/338,993 10/31/2016 2465 1600 P5256USCIC1 12 3
CONFIRMATION NO. 3430
146410 CORRECTED FILING RECEIPT

544 W Broed STUNIT 426 0L

Falls Church, VA 22046
Date Mailed: 04/21/2017

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections 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

Inventor(s)
Ki Bum KWON, Seoul, KOREA, REPUBLIC OF;
Jae Hyun Ahn, Seoul, KOREA, REPUBLIC OF;
Kang Suk Huh, 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 14/626,047 02/19/2015 PAT 9516614
which is a CON of 13/849,296 03/22/2013 PAT 8964645

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 10-2012-0030216 03/23/2012

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

page 1 of 4
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 11/08/2016
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 15/338,993

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No

Title

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT
CARRIER 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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
146410 7590 04/27/2017
Fidelis Law Group , PLLC HO, DUC CHI
444 W Broad ST UNIT 426
Falls Church, VA 22046 | ART UNIT PAPER NUMBER |
2465
DATE MAILED: 04/27/2017
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
15/338,993 10/31/2016 Ki Bum KWON P5256USC1C1 3430

TITLE OF INVENTION: APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT CARRIER SYSTEM

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 $0 $960 07/27/2017

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

, 146%10 7590 0412712017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Fidelis Law Group , PLLC States Postal Service with sufficient postage for first class mail in an envelope
444W Broad ST UNIT 426 e o o Ml Sop SUE Fl s sho, o bong sl
Falls Church, VA 22046

(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/338,993 10/31/2016 Ki Bum KWON P5256USCIC1 3430
TITLE OF INVENTION: APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT CARRIER SYSTEM
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 07/27/2017
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HO, DUC CHI 2465 370-331000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

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.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

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.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
15/338,993 10/31/2016 Ki Bum KWON P5256USC1C1 3430
| EXAMINER |
146410 7590 04/27/2017
Fidelis Law Group , PLLC HO, DUC CHI
444 W Broad ST UNIT 426
Falls Church, VA 22046 | ART UNIT PAPER NUMBER |

2465

DATE MAILED: 04/27/2017

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. 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.

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 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. 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 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. 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 No. Applicant(s)
15/338,993 KWON ET AL.
Notice of Allowability gﬁ%ménﬂo gzts gmt iy First Inventor to File)
' No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the TD filed 03-17-2017.
OaAa 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. X The allowed claim(s) is/are 1-12. 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. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)X Al b)[JSome *c)[] None of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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. [J 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. [] 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. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. ] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170406
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Application/Control Number: 15/338,993 Page 2
Art Unit: 2465

1. The present application is being examined under the pre-AlA first to invent

provisions.

Reason for Allowance
2. Regarding claims 1-8, the prior art fails to teach or suggest a user equipment
(UE) comprising a radio resource control (RRC) processor to release the SCell
associated with the first SCelllndex and to add the one or more SCell as an available
SCell for use with the UE and to associate the one or more SCell with another available
SCell associated with same TAG identifier, wherein the TAG is associated with SCells
having timing based on a same timing advance (TA) value, in combination with other
limitations, as specified in the independent claims 1 and 5.

Regarding claims 9-12, the prior art fails to teach or suggest a method of a base
station (BS), comprising a step of transmitting, to a user equipment (UE), the first field to
release the SCell associated with the first SCell and the second field to reconfigure the
TAG by associating the one or more SCell with the TAG, wherein the TAG is associated
with SCells having timing based on a same timing advance (TA) value, in combination

with other limitations, as specified in the independent claim 9.

3. 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."

4. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Duc Ho whose telephone number is (571) 272-3147.
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Application/Control Number: 15/338,993 Page 3
Art Unit: 2465

The examiner can normally be reached on Monday through Friday from 9:30 am to 5:30
pm.

If attempt to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Marsha Banks-Harold, can be reached on (571) 272-7905.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the Group receptionist whose telephone number is
(571) 272-2600.

The fax phone number for the organization where this application or proceeding
is assigned is 571-273-8300.

5. 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.

Patent Examiner
/Duc Chi Ho/
04-06-2017
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 15338993 KWON ET AL.
Examiner Art Unit
DUC CHO 2465
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
X Claims renumbered in the same order as presented by applicant O cpPa X T.D. O R.1.47
CLAIM DATE
Final Original [12/15/2016 |04/06/2017

1 v =

2 v =

3 v =

4 o =

5 v =

6 v =

7 v =

8 0 =

9 v =

10 v =

11 v =

12 o =
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ;:;35905 KWON ET AL
H“NH“HH“ “m ““H“““ m“ m “‘ o o

DUC CHO 2465
CPC
Symbol Type Version
HO4W 0005 F 2013-01-01
HO4W 00 | 2013-01-01
HO4W 0055 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
12

(Assistant Examiner) (Date)
/BDUC C HO/
Primary Examiner.Art Unit 2465 04-06-2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 16

U.S. Patent and Trademark Office

Part of Paper No. 20170406
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;:;35905 KWON ET AL
AR (=
DUC CHO 2465
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
Hlo| 4 |w 56 / 0005
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/BDUC C HO/
Primary Examiner.Art Unit 2465 04-06-2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 16
U.S. Patent and Trademark Office Part of Paper No. 20170406
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;:;35905 KWON ET AL
H“m H“‘ ‘H“ m“ “m m“ “ m“ m “‘ o o
DUC C HO 2465
X Claims renumbered in the same order as presented by applicant O CPA X T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1
2
3
4
5
6
7
8
9
10
1
12
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/DUC C HO/
Primary Examiner.Art Unit 2465 04-06-2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 16
U.S. Patent and Trademark Office Part of Paper No. 20170406
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 15338993 KWON ET AL.
H““H““ ““H““ ‘ NHW o e
DUC C HO 2465

CPC- SEARCHED

Symbol Date Examiner
H04W56/0005; HO4W36/0055 12-15-2016 DH
Updated as above 04-06-17 DH

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner

SEARCH NOTES

Search Notes Date Examiner
East search 12-15-2016 DH
Inventor search 12-15-2016 DH

INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
HO4W 56/0005; 36/0055; 56/00 04-06-17 DH
USPAT; US- Interference search 04-06-17 DH
PGPUB
U.S. Patent and Trademark Office IPR2025_00720, Oneplﬁgofmer NF06270406

Page 298 of 353



UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

Fidelis Law Group , PLLC
444 W Broad ST UNIT 426
Falls Church, VA 22046

Courtesy Reminder for
Application Serial No: 15/338,993

Attorney Docket No: P5256USC1C1
Customer Number: 146410
Date of Electronic Notification: 04/27/2017

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
fidelis@fidelis-laws.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSplo.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR lATTORNEY DOCKET NO.| CONFIRMATION NO. I
15/338,993 10/31/2016 Ki Bum KWON P5256USC1C1 3430
I EXAMINER I
7590 08/16/2017
Fidelis Law Group , PLLC HO, DUC CHI
444 W Broad ST UNIT 426
Falls Church. VA 22046 [ ART UNIT I PAPER NUMBER I
2465
| NOTIFICATION DATE I DELIVERY MODE I
08/16/2017 ELECTRONIC

Notice of Abandonment

This application is abandoned in view of:
1. J The applicant's failure to timely file a proper reply to the Office letter mailed on

(a)0 A reply was received on (with a Certificate of Mailing or Transmission date ), which is
after the expiration of the period for reply (including a total extension of month(s)) which expired on

(b} No reply has been received.

2. Q’Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory
period of three months from the mailing date of the Notice of Allowance (PTOL-85).

(a)d The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or
Transmission date ), which is after the expiration of the statutory pericd for payment of the issue
fee (and publication fee) set in the Notice of Allowance (PTOL-85).

(b) 3 The submitted fee of $ is insufficient. A balance of $ is due.

The issue fee required by 37 CFR 1.18 is $
The publication fee, if required by 37 CFR 1.18(d), is $

(c) ® The issue fee and publication fee, if applicable, has not been received.

3. Applicant’s failure to timely file corrected drawings as required by, and within the three-month period set in, the
Notice of Allowability (PTO-37).

(a)Qd Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission
dated }, which is after the expiration of the period for reply.

(p) O No corrected drawing have been received.

4. Applicant’s failure to timely file the inventor's oath or declaration no later than the date on which the issue fee
was paid as required by the Notice Requiring Inventor’'s Oath or Declaration (PTO-2306).

(a)J An inventor's oath or declaration was received on (with a Certificate of Mailing or Transmission date
), which is after the date on which the issue fee was paid.

(b)O While an oath or declaration (or substitute statement) for one or more inventors was received, an oath or
declaration (or substitute statement) for at least one other inventor has not been received.

(¢) O No inventor's oath or declaration has been received.
5. J Drawings received on were disapproved by examiner. See examiner's response dated

6. 0 Corrected drawings were received on , which is after the expiration of the one-month period for reply
set in examiner's response dated

7.0 No corrected drawings have been received in reply to one-month period set in examiner's response dated

8.0 The reason(s) below:

Petitions to revive under 37 CFR 1.137(a) or request to withdraw the holding of abandonment under 37 CFR 1.181,
should be promptly filed to minimize any negative effects on patent term.

Lopnd Yon for
(571)-272-4200 or 1(888)-786-0101
Patent Publication Branch

Offie of Data Management IPR2025-00720, OnePlus Ex. 1002
Page 300 of 353



Q PAS PARTB-FEE(S) TRANSMITTAL
pletednd seud-t% form, together with the applicable fee(s), to: Mail Mail Stop ISSUE FEE

Co
% Commissioner for Patents
A P.O. Box 1450
AUG 16 207 3 Alexandria, Virginia 22314-1450
or Fax (571)-273-2885

should be used for transmutting the ISSUE FEE and PUBLICATION FEE (f requuegl{. Blocks 1 through 5 should be completed where
rrespondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address

C e drrected below or directed otherwise in Block 1, by (a) specifying a2 new correspondence address; and/or (b) indicating a separate "FEE
ADDRESS" for imaintenance fee notifications

CURRENT CORRESPONDENCE ADDRESS (Note Use Block 1 for any change of address) Nof.e.: A ceraricate ol maﬂmg can onlx be us_a Tor domestic
mailings of the Fee(s) Transmittal. This certificate cannot be used
for any other accompanying papers. Each additional paper, such as

. . an assignment or formal drawing, must have its own certificate of
Fidelis Law GrOUp s PLLC mailinggornémsmi_ssi?n. M .l_g T .
ertificate of Mailing or Transmission
444 W Broad ST UNIT 426 {hbe{jeby ;,iexétify thst thi? gee(g) Trar:gmit(t(gl is being depofsitei_d with
e United States Postal Service with sufficient postage for first
Falls Church VA 22046 class mail in an envelope addressed to the Mail Stop ISSUE FEE

address above, or being facsimile transmitted to the USPTO (571)
273-2885, on the date indicated below.

(Depaositor’s Name)
(S-signature)
08/17/2017 INTEFSH 00004157 15334993 ©u1e)
01 FC:1504
APPLICATION NO HAEEAE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
15/338,993 2016-10-31 Ki Bum KWON P5256USC1C1 3430
TITLE OF INVENTION:
APPLN: TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional Undiscounted $960 $0 $0 $960 7/27/2017
EXAMINER ART UNIT I CLASS-SUBCLASS
1. Change of correspondence address or indication of “Fee | 2. For printing on the patent front page, list 1.
Address” (37CFR 1.363). (1) The names of up to 3 registered patent aitomeys
[0 Change of correspondence address (or Change of or agents OR, alternatively, ) 2
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a ’
D “Fee Address” indication {or “Fee Address” Indication registereq attorney or agent) and the names of up R
form PTO/SB/47; Rev 03-02 or more recent) attached. Use of to 2 registered attorney or agent. If no name is ’
. listed, no name will be printed
a Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
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.
la. NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

GOLDPEAK INNOVATIONS INC SUITE #806, DIGITAL-RO 34-GIL, 55, GURO-GU
SEOUL, KOREA, REPUBLIC OF

Please check the appropriate assignee categories (will not be printed on the patent): D Individual Corporation or other private group entity DGovemment

4a. The following fee(s) are submitted: 4b. Payment of Fees(s): (Please first reapply and previously paid fee shown above)
Issue Fee A check is enclosed
Publication Fee (No small entity discount permitted) Payment be credit card. Form PTO-2038 is attached
Advance Order - # of Copies The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 60-1655 (enclose an extra copy of this form)

5. Change of Entity Status (from status indicated above)
Applicant certifying micro entity status. See 37 CFR 1.29  NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

DApplicaut asserting small entity status. See 37 CFR 1.27 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.

DApplicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken éc} ?s %g{uiatimﬁ_gﬁs oé%%%ilgw&w‘gﬁl}gr micro

entity status, as applicable. 8
- et JE0-66 fiID
p—— . - - - I TR P
NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
Authorized Signature  /Seong Jun PARK/ Date 2017-08-16
Typed or printed name Seong Jun PARK Registration No. 73 534

PTOL-8S5 Part B (06-14) Approved for use through 10/31/2016 OMB 0651-0033 I P R 2 d)é gp:eﬁ 6(1?' Qdﬁn,ark ffﬁc.e I]fJHéA!E\)@('ENT 1)6C6LéMmCE
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PARTB-FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22314-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address
as_indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE
ADDRESS" for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic
mailings of the Fee(s) Transmittal. This certificate cannot be used
for any other accompanying papers. Each additional paper, such as

. . an assignment or formal drawing, must have its own certificate of
Fidelis Law Group , PLLC mai]inggort%nsi?}ssign. oM 'l'g T L.
ertificate of Mailing or Transmission
444 W Broad ST UNIT 426 Thereby certify that this Fee(s) Transmittal is being deposited with
the United States Postal Service with sufficient postage for first
Falls Church VA 22046 class mail in an envelope addressed to the Mail Stop ISSUE FEE

address above, or being facsimile transmitted to the USPTO (571)
273-2885, on the date indicated below.

(Depositor’s Name)
(S-signature)
(Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
15/338,993 2016-10-31 Ki Bum KWON P5256USC1CA 3430
TITLE OF INVENTION:
APPLN: TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID 1SSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional Undiscounted $960 $0 $0 $960 7/27/2017
EXAMINER ART UNIT CLASS-SUBCLASS
1. Change of correspondence address or indication of “Fee | 2. For printing on the patent front page, list 1.
Address” (37CFR 1.363). (1) The names of up to 3 registered patent attorneys
[0 Change of correspondence address (or Change of or agents OR, alternatively, 2
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a :
[0 “Fee Address” indication (or “Fee Address” Indication reglstered attomey or agent) and the names of up
form PTO/SB/47; Rev 03-02 or more recent) attached. Use of t_o 2 registered aFtorney or agent. If no name is ’
A ) listed, no name will be printed
a Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
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.
la. NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

GOLDPEAK INNOVATIONS INC SUITE #806, DIGITAL-RO 34-GIL, 55, GURO-GU
SEOUL, KOREA, REPUBLIC OF

Please check the appropriate assignee categories (will not be printed on the patent): D Individual Corporation or other private group entity DGovernrnent

4a. The following fee(s) are submitted: 4b.  Payment of Fees(s): (Please first reapply and previously paid fee shown above)
Issue Fee A check is enclosed
O

Publication Fee (No small entity discount permitted) Payment be credit card. Form PTO-2038 is attached

Advance Order - # of Copies The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 60-1655 (enclose an extra copy of this form)

5. Change of Entity Status (from status indicated above)
DApplicant certifying micro entity status. See 37 CFR 1.29 ~ NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

DApplicant asserting small entity status. See 37 CFR 1.27 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.

DApplicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Seong Jun PARK/ Date 2017-08-16

Typed or printed name - Seong Jun PARK Registration No. 73 534

PTOL-85 Part B (06-14) Approved for use through 10/31/2016 OMB 0651-0033 I I I ’:2 E %E Paieﬁ ainﬁr;dbmgznggct; Elgl gﬁgg F‘MEh Eta%;MMERCE
Page 302 of 353



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget approval
before requesting most types of information from the public. When OMB approves an agency request to collect information from
the public, OMB (i) provides a valid OMB Control Number and expiration date for the agency to display on the instrument that
will be used to collect the information and (ii) requires the agency to inform the public about the OMB Control Number's legal
significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 GFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450. 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.

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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Electronic Patent Application Fee Transmittal

Application Number:

15338993

Filing Date:

31-Oct-2016

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Filer: Seong Jun Park
Attorney Docket Number: P5256USC1C1
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:
PET. REVIVE ABANDON APP, DELAY PYMT-RESP 1453 1 1700 1700
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

IPR2025-00720, OnePlus Ex. 1002
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1700
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Decision Date: August 16,2017

In re Application of : DECISION ON PETITION
Ki Burn KWON UNDER CFR 1.137(a)
Application No : 15338993

Filed : 31-Oct-2016

Attorney Docket No: P5256USC1C1

This is an electronic decision on the petition under 37 CFR 1.137(a), filed August 16,2017 , torevive the above-identified
application.

The petition is GRANTED.

The above-identified application became abandoned for failure to reply in a timely manner to the Notice of Allowance and Issue
Fee(s) Due. The date of abandonment is the day after the expiration date of the period set for reply in the Notice.

The electronic petition satisfies the conditions for revival pursuant to the provisions of 37 CFR 1.137(a) in that (1) the reply in the
form of payment of the Issue Fee and the Publication Fee (if necessary); (2) the petition fee as set forth in 37 CFR 1.17 (m); (3) the
drawing correction and/or other deficiencies (if necessary); and (4) the required statement of unintentional delay have been
received. Accordingly, the Issue Fee payment is accepted as having been unintentionally delayed.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197.

This application file is being directed to the Office of Data Management.

Office of Petitions

IPR2025-00720, OnePlus Ex. 1002
Page 306 of 353



Electronic Acknowledgement Receipt

EFS ID: 30100044
Application Number: 15338993
International Application Number:
Confirmation Number: 3430

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Customer Number:

146410

Filer:

Seong Jun Park

Filer Authorized By:

Attorney Docket Number: P5256USC1C1
Receipt Date: 16-AUG-2017
Filing Date: 31-0CT-2016

Time Stamp: 17:24:10

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1700

RAM confirmation Number

081717INTEFSW 17240601

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)lPR?n?R_nn7on OnePliic Ex 1002
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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 .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

32028

1 Petition automatically granted by EFS petition-request.pdf no 2

d3ff4924647b54a9b57a816acd51be47bfd
46bd1

Warnings:

Information:

154865

2 Issue Fee Payment (PTO-85B) IssueFee.pdf no 2

fa2545b98fd02889788b0bead772b64 1234
db7e

Warnings:

Information:

30774

3 Fee Worksheet (SB06) fee-info.pdf no 2

84df48b0dd94ba707061963378e96efd11a|
fof7e

Warnings:

Information:

Total Files Size (in bytes): 217667

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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Doc Code: PET.AUTO
Document Description; Petition automatically granted by EFS-Web

PTO/SB/64
.S, Patent and Trademark Office
Department of Commerce

Electronic Petition Request PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT ABANDONED
UNINTENTIONALLY UNDER 37 CFR 1.137(a)

Application Number 15338993

Filing Date 31-Oct-2016

First Named Inventor Ki Bum KWOCN

Art Unit 2465

Examiner Name DUCHO

Attorney Docket Number P5256U5C1C1

Tite APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE COMPONENT

CARRIER SYSTEM

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the
United States Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set for
reply in the office notice or action plus any extensions of time actually obtained.

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION

NOTE: A grantable petition requires the following items:

{1} Petition fee;
{2} Reply and/or issue fee;
{3} Terminal disclaimer with disclaimer fee — required for all utility and plant applications filed before June 8, 1995; and for
all design applications;
{4} Statement that the entire delay was unintentional.
Petition Fee
(O Small Entity

() Micro Entity

(® Regular Undiscounted

Issue Fee and Publication Fee:

Issue Fee and Publication Fee are not due.

X

Issue Fee Transmittal is attached

Drawing corrections and/ or other deficiencies.
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(®) Drawing corrections and/ or other deficiencies are not required

O | certify, in accordance with 37 CFR 1.4.(d}(4), that drawing corrections and/ or ather deficiencies have previously been filed
on

(O Drawing corrections and/ or other deficiencies are attached.

STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a
ggrantable petition under 37 CFR 1.137(a) was unintentional.

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 has been given power of attorney
in this application.

An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity.
A sole inventor

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 0 O O @

A joint inventor; all of whom are signing this e-petition.

Signature /Seong Jun PARK/
Name Seong Jun PARK
Registration Number 73534
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PARTB-FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22314-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address
as_indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE
ADDRESS" for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic
mailings of the Fee(s) Transmittal. This certificate cannot be used
for any other accompanying papers. Each additional paper, such as

. . an assignment or formal drawing, must have its own certificate of
Fidelis Law Group , PLLC mai]inggort%nsi?}ssign. oM 'l'g T L.
ertificate of Mailing or Transmission
444 W Broad ST UNIT 426 Thereby certify that this Fee(s) Transmittal is being deposited with
the United States Postal Service with sufficient postage for first
Falls Church VA 22046 class mail in an envelope addressed to the Mail Stop ISSUE FEE

address above, or being facsimile transmitted to the USPTO (571)
273-2885, on the date indicated below.

(Depositor’s Name)
(S-signature)
(Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
15/338,993 2016-10-31 Ki Bum KWON P5256USC1CA 3430
TITLE OF INVENTION:
APPLN: TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID 1SSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional Undiscounted $960 $0 $0 $960 7/27/2017
EXAMINER ART UNIT CLASS-SUBCLASS
1. Change of correspondence address or indication of “Fee | 2. For printing on the patent front page, list 1.
Address” (37CFR 1.363). (1) The names of up to 3 registered patent attorneys
[0 Change of correspondence address (or Change of or agents OR, alternatively, 2
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a :
[0 “Fee Address” indication (or “Fee Address” Indication reglstered attomey or agent) and the names of up
form PTO/SB/47; Rev 03-02 or more recent) attached. Use of t_o 2 registered aFtorney or agent. If no name is ’
A ) listed, no name will be printed
a Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
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.
la. NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

GOLDPEAK INNOVATIONS INC SUITE #806, DIGITAL-RO 34-GIL, 55, GURO-GU
SEOUL, KOREA, REPUBLIC OF

Please check the appropriate assignee categories (will not be printed on the patent): D Individual Corporation or other private group entity DGovernrnent

4a. The following fee(s) are submitted: 4b.  Payment of Fees(s): (Please first reapply and previously paid fee shown above)
Issue Fee A check is enclosed
O

Publication Fee (No small entity discount permitted) Payment be credit card. Form PTO-2038 is attached

Advance Order - # of Copies The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 60-1655 (enclose an extra copy of this form)

5. Change of Entity Status (from status indicated above)
DApplicant certifying micro entity status. See 37 CFR 1.29 ~ NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

DApplicant asserting small entity status. See 37 CFR 1.27 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.

DApplicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Seong Jun PARK/ Date 2017-08-16

Typed or printed name - Seong Jun PARK Registration No. 73 534
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget approval
before requesting most types of information from the public. When OMB approves an agency request to collect information from
the public, OMB (i) provides a valid OMB Control Number and expiration date for the agency to display on the instrument that
will be used to collect the information and (ii) requires the agency to inform the public about the OMB Control Number's legal
significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 GFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450. 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.

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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Electronic Patent Application Fee Transmittal

Application Number: 15338993

Filing Date: 31-Oct-2016

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name: Ki Bum KWON
Filer: Seong Jun Park
Attorney Docket Number: P5256USC1C1

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:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 960 960
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

9260
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Electronic Acknowledgement Receipt

EFS ID: 30100141
Application Number: 15338993
International Application Number:
Confirmation Number: 3430

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Customer Number:

146410

Filer:

Seong Jun Park

Filer Authorized By:

Attorney Docket Number: P5256USC1C1
Receipt Date: 16-AUG-2017
Filing Date: 31-0CT-2016

Time Stamp: 17:26:56

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $960

RAM confirmation Number

081717INTEFSW17273600

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)lPR?n?R_nn7on OnePliic Ex 1002
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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 .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

154865

1 Issue Fee Payment (PTO-85B) IssueFee.pdf no 2

fa2545b98fd02889788b0bead772b64 1234
6db7e

Warnings:

Information:

30740

2 Fee Worksheet (SB06) fee-info.pdf no 2

062d479ee6644d202aa1ebceae296fd 599}

Warnings:

Information:

Total Files Size (in bytes): 185605

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.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/338,993 09/19/2017 9769776 GP.032 3430
146410 7590 08/30/2017
Fidelis Law Group , PLLC
444 W Broad ST UNIT 426

Falls Church, VA 22046

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):

Ki Bum KWON, Scoul, KOREA, REPUBLIC OF;

GOLDPEAK INNOVATIONS INC, Seoul, KOREA, REPUBLIC OF;
Jae Hyun Ahn, Seoul, KOREA, REPUBLIC OF;

Kang Suk Huh, 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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145, Paterk and Trademars G 115, DERARTRIENT OF ¢ 1«&‘&%&{ £
invder the Pageramek Bodoction Act of 2898, naG paesart iy neguired 12 respend e soflettion of inareaticn wnfess ;S'mt,r,rs 2 bl GRAR Cant,dd sonmtteyy

- POWER OF AWQR&\%EY TC PROSECUTE APPLICATIONS BEFORE THE USPTO

{ hersby revoke all previous powers of attorney given in the apphcation identified in the attached
statement under 37 CFR 3,73{¢}.

i hemw appoint.

58300

QR

Fractitoneris} naemnd belaw {if more than ten pabsrd gractitloners sew i ba narnad, Bien @ Sustarmss sumrber must be used):

Regixtration Registratian
& S Name THRESAG

Namea
Humber | 1 Humber

As attmrneyist oy aguntia) to reprasent the undersigned hefare the United Stades Bxtunt and Trademark Offise {USETY in sonnectipn with
any and o8 patant epphivetions assigred cnbe i the wndersigned suourding b the USPTE assigriment recnrds or 35signment dc\c FTIRNES
aitached to this farm i acrordance with 37 OFR 3 734}

Please change the rorrespondence addrass for the application identified in the attached statement
ungder 37 CFR 3.73{c} o

H U e addee bt with Sosimmar M o e
fx | Thesddress associated with Customer Mhamber:. §RAG0
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Enm“} Fiem or inghvidal ruev
Address
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Cousitey
Ykt Emall
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" GOLDPEAK NOVATICNS NG,
Sute # 808, Dightabro 34-gil, 35, Burc-gu, Seonl, 8378, South KemaiRepublic of Kovea}

A vopy of this form, topethey with 3 statement under 37 CFR 3.73{c) {Form PTO/RIASIS or equivalent] is ragquired 1o be
Hiled i cach application in which this form s used. The statement under 37 OFR 3.73{c} may e compleded by one of the
practitioners appointed in this form, snd must identily the application in which this Powsy of attotney is 1o b filed.
SIGNATURE of Assignee of Record
The individual whosgsignsture and title bs sugpling below s autharized to agt on behalf of the assignee,

 Signature W“‘? ¢ Date 1771012047

Naine ’%’oafng}s:} an Rhes Telephone  +82-10-8822-1805
Tithe CEQ at GOLDPEAK INNOQWVATIONS INC
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Privacy Act Statement

The Privacy Act of 1874 {P.L, 23.578) requires that you be given cerlain information in connection with your
submissian of the atlached Yorm ralated & patent application or patent.  Accordingly, pursuant o the
requirements of the Act, please be advised that {1 the ganeral suthorily far the colleslion of this information is
3% U.R.C. HbX2y 23 furnishing of the infermation solicifed is voluntary; and (3% the principsd purpoee for whish
e famnation is usad by the UE, Patent and Trademark Offing is to process ardior examineg your subraission
redpted 1o g patent application or patent. I you do not fumish the requesied information, the U.S. Patent ansd
Trademark Oiffcs may not be able to process andfor examine your aubivission, which may result in fermination
of provesdings of abandonnent of the application or explation of e patent.

The rfonmaban provided by you in this for will be subject to the following roution usas:

1. The informatine on this form will be reated confideniially o the extent alfowed under the Freedom of
information Act (& U.8.C, 353} and the Privacy Act {8 U.8,C 552a). Records from this syatem of records
may he disclosed fo the Department of Justice 1o datenning whether disclosure of thess records is
guired by the Freedom of Indormgtion Agt

A record from this system of recards may be disclosed, 38 2 routing Gge, In the course of presenling

axidence o 8 court, magisteate, or administrative trbunal, inchiding discloswres o opposing counsst iy

the course of sellement negotiations.

A repord i this systam of mcords may be disclosad, as 8 routing use, o & Menber of Congrass

submitiing & request involving an individugl, 1o whon the record perains, when the individual has

requested assistance from the Membaer with respect to the subject matter of the record.

4. & record in fhis sysiem of records may be disclosed, as a routine use, io o contractor of the Agency
having need for the information in order to peferm & contract, Reciplents of informalion shall be requivas
o comply wilh the reguiramends of the Privacy Adt of 1874, as amended, pursuant o 5 U.S.C. 583aim).

5 Avrenord related fo an Intemational Application filed under the Palent Donpeation Traaly in ihis system
of rcords may be disclosed, @8 3 routing use, to the Indernadionsl Bursau of the World intpllectual
Property Organization, pursusnt 1o the Patent Cooperation Trealy.

8. A rocord In this sysiem of records may be discdosed, ss a rouling use, fo ancther federal agengy for

purposes of Mational Seourily review (35 U S.C 181) and for review pursuant to the Atomis Energy Act

(&8 U80S 18,

A recced forn RS Sesiem of records may be disologad, 83 & rautine use, to he Adminisdrator, Seaersd

Sarvinas, of hisfher designee, during an inspecian of racords conducted by GSA as part of thal agency's

responsibiity © recommend improverents in mgords management praciices and progrruems, gnder

authurity of 44 LULSC, 2004 and 2808, Such disclosure shnll be mads in accordance with the G8A
reguiations governing inspection of records for this pupoas, and any ofher relpvant (e, GSA @

Lommerce} dirsctive. Such disclosure shall not be used o make determinalions about individuals,

B. A record rom this syslem of records may be Siscloved, 88 8 roulibe use. Io the public affer ather
pubdication of the applioation pursuand o 38 ULE.C. 1R3{h) ar tssuance of 8 patent pursuand 1o 38 US.0,
151, Further, # recond may ke disclesed, subjec (o the Hmitalions of 37 OFR 1,14, as 3 rouline wse, fo
thi public i the recpad was filed i ao applcation which becare sbandoned or i whidch the proceedings
were ferminsted and which spphoation s reforsnned by sither s published application, s applicalion
gpen 1o public inspecon o an issued gatent.

8. A& ecord from this systen of records may e disclosed, as a routing use, o g Federgl, Stete, orlncsl law
srforcoment agsnny, ¥ the USPTQ becomes aware of a3 vinlalion or poleatial viclation of law or
regutation
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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
tnder 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: GOLDPEAK INNOVATIONS INC

Application No./Patent No.: 9769776 Filedissue Date: 2017-09-19

Titled: APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING N MULTIPLE COMPONENT CARRIER SYSTEM
GOLDPEAK INNOVATIONS INC | g Corporation

(Name of Assignee} {Type of Assignes, e.g., corporation, partnership, university, government agency, eic.)

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. D An assignee of less than the entire right, title, and interest (check applicable box}:

l__] 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.

D 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. D The assignes 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, D 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 041752 , Frame 0983 , or for which a copy
thereof is attached.

B. D 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 aftached.
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 coilsction 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. Confidentiafity 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.0O. 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 assistunce in completing the form, call 1-800-PT0-9199 and select option 2.

IPR2025-00720, OnePlus Ex. 1002
Page 320 of 353



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 uniess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is aitached.
4. 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.
5. 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.
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.

D Additional documents in the chain of title are listed on a supplemental sheet(s}.

H As required by 37 CFR 3.73(c)(1)(}), the documentary evidence of the chain of tille from the original owner {o 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, 1o 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.

fjwkim/ 2018-01-24

Signature Date

Jongwon Kim 66993

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 1o 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
Otfice 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 1o the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.8.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, o 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, 1o the International Bureau of the World Intellectual Property
Qrganization, 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.8.C. 218(c)).

A record from this system of records may be disclosed. as a routine use, to the Administrator, General
Setrvices, 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. 2804 and 29806. 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.8.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 agenocy, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 31590805
Application Number: 15338993
International Application Number:
Confirmation Number: 3430

Title of Invention:

APPARATUS AND METHOD FOR UPLINK SYNCHRONIZING IN MULTIPLE
COMPONENT CARRIER SYSTEM

First Named Inventor/Applicant Name:

Ki Bum KWON

Customer Number:

146410

Filer:

Jongwon Kim

Filer Authorized By:

Attorney Docket Number: GP.032
Receipt Date: 24-)JAN-2018
Filing Date: 31-0CT-2016
Time Stamp: 13:07:23

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
684881
1 Power of Attorney 80_sb_GPOA_GoldPeak.pdf no 2
66f5127db48c2b8b41fad91bdf748c3f97e3]
94eb
Warnings:
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Information:

1888590
2 Power of Attorney 15338993-3430.pdf no 3
€56250b65094bd6c22419770c4f24ac19825
c77f0
Warnings:
Information:
Total Files Size (in bytes): 2573471

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 | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/338,993 10/31/2016 Ki Bum KWON GP.032
CONFIRMATION NO. 3430
66390 POA ACCEPTANCE LETTER
LEX IP MEISTER, PLLC
5180 PARKSTONE DRIVE, SUITE 175 IO A TR
000000097059446

CHANTILLY, VA 20151
Date Mailed: 01/30/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/24/2018.

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.

/qtran/

page 1 of 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 |
15/338,993 10/31/2016 Ki Bum KWON GP.032
CONFIRMATION NO. 3430
146410 POWER OF ATTORNEY NOTICE

Fidelis Law Group , PLLC
444'W Broad ST UNIT 426 ORI A AR

Falls Church, VA 22046 00009705942
Date Mailed: 01/30/2018

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/24/2018.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. 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.

/qtran/
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506058856 05/13/2020

PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT6105570
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Name Execution Date

GOLDPEAK INNOVATIONS INC 05/07/2020
RECEIVING PARTY DATA
Name: PANTECH CORPORATION
Street Address: 8 YANGJAECHEONRO-21GIL, SUITE 402, SEOCHO-GU,
City: SEOUL
State/Country: KOREA, REPUBLIC OF
Postal Code: 06748
PROPERTY NUMBERS Total: 234

Property Type Number
Patent Number: 10014988
Patent Number: 9548839
Patent Number: 9048991
Patent Number: 8631297
Patent Number: 8631298
Patent Number: 8681599
Patent Number: 7894330
Patent Number: 9750054
Patent Number: 9288824
Patent Number: 10057925
Patent Number: 8611297
Patent Number: 8102804
Patent Number: 8380227
Patent Number: 8583147
Patent Number: 9357486
Patent Number: 8606303
Patent Number: 7505776
Patent Number: 7505775
Patent Number: 7853852
Patent Number: 7725796

IPRZ2020-00720, OnePlus EX. T00Z
Page 327 of 353




Property Type Number
Patent Number: 9838194
Patent Number: 9270365
Patent Number: 8873519
Patent Number: 9713095
Patent Number: 10045304
Patent Number: 9313743
Patent Number: 10609650
Patent Number: 9680590
Patent Number: 9419739
Patent Number: 8649346
Patent Number: 9860046
Patent Number: 9485072
Patent Number: 9237566
Patent Number: 9008046
Patent Number: 8588185
Patent Number: 8780860
Patent Number: 9854545
Patent Number: 9054835
Patent Number: 10299251
Patent Number: 9392582
Patent Number: 9131482
Patent Number: 9265034
Patent Number: 8538411
Patent Number: 9787514
Patent Number: 10237104
Patent Number: 9025485
Patent Number: 9742542
Patent Number: 9369251
Patent Number: 9088396
Patent Number: 8897182
Patent Number: 9136924
Patent Number: 9948440
Patent Number: 9344245
Patent Number: 8787216
Patent Number: 9893866
Patent Number: 9380581
Patent Number: 8837452
Patent Number: 8576822
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Property Type Number
Patent Number: 10567140
Patent Number: 10218485
Patent Number: 8811518
Patent Number: 9825686
Patent Number: 9319252
Patent Number: 10153821
Patent Number: 10057940
Patent Number: 9474025
Patent Number: 9088992
Patent Number: 9730265
Patent Number: 9374213
Patent Number: 8917619
Patent Number: 9955376
Patent Number: 9516538
Patent Number: 9191833
Patent Number: 9124688
Patent Number: 8675844
Patent Number: 7660404
Patent Number: 6809641
Patent Number: 8933955
Patent Number: 8706168
Patent Number: 8554185
Patent Number: 8311519
Patent Number: 7260419
Patent Number: RE44620
Patent Number: RE43789
Patent Number: RE42996
Patent Number: 7292561
Patent Number: 9661113
Patent Number: 8433379
Patent Number: 7693558
Patent Number: 8200899
Patent Number: 7991958
Patent Number: 7567530
Patent Number: 7136671
Patent Number: 9729699
Patent Number: 9178982
Patent Number: 8699987
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Property Type Number
Patent Number: 8374572
Patent Number: 10158752
Patent Number: 7643815
Patent Number: 8060114
Patent Number: 7912482
Patent Number: 7668553
Patent Number: 7151487
Patent Number: 6784829
Patent Number: 7006037
Patent Number: 9495730
Patent Number: 8767018
Patent Number: 8319799
Patent Number: 8120626
Patent Number: 7755647
Patent Number: 8446915
Patent Number: 8054846
Patent Number: 7693163
Patent Number: 7102196
Patent Number: 6801271
Patent Number: 6925313
Patent Number: 8270999
Patent Number: 7660592
Patent Number: 9204118
Patent Number: 8433367
Patent Number: 7668569
Patent Number: 7412262
Patent Number: 7283839
Patent Number: 6557010
Patent Number: 7103387
Patent Number: 9839000
Patent Number: 9319507
Patent Number: 8923927
Patent Number: 8532626
Patent Number: 7925242
Patent Number: 7420566
Patent Number: 7475332
Patent Number: 8588755
Patent Number: 8331920
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Property Type Number
Patent Number: 7636845
Patent Number: 8565724
Patent Number: 8078145
Patent Number: 7386297
Patent Number: 9596352
Patent Number: 9300805
Patent Number: 9008637
Patent Number: 8583098
Patent Number: 10009471
Patent Number: 10257359
Patent Number: 9769776
Patent Number: 10015759
Patent Number: 10582460
Patent Number: 9516614
Patent Number: 8964645
Patent Number: 9794029
Patent Number: 9363801
Patent Number: 9191932
Patent Number: 9030973
Patent Number: 10004062
Patent Number: 8934440
Patent Number: 10103916
Patent Number: 9071488
Patent Number: 10162490
Patent Number: 9357363
Patent Number: 9100496
Patent Number: 10540066
Patent Number: 9256747
Patent Number: 9575631
Patent Number: 9250957
Patent Number: 9122518
Patent Number: 10282054
Patent Number: 9930499
Patent Number: 9503559
Patent Number: 9113312
Patent Number: 8634818
Patent Number: 10225697
Patent Number: 8332706

TPRZ025-007 20, ONePIus EX. 1002
Page 331 of 353




Property Type Number
Patent Number: 8279744
Patent Number: 7881723
Patent Number: 8606284
Patent Number: 9072108
Patent Number: 8433350
Patent Number: 7890130
Patent Number: 9167534
Patent Number: 8145252
Patent Number: 7577115
Patent Number: 7167716
Patent Number: 8559480
Patent Number: 8345867
Patent Number: 9009207
Patent Number: 8675510
Patent Number: 7853289
Patent Number: 9398499
Patent Number: 8929223
Patent Number: 8301151
Patent Number: RE43930
Patent Number: 7257410
Patent Number: RE43059
Patent Number: 7366222
Patent Number: 7904025
Patent Number: 8098624
Patent Number: 7801074
Patent Number: 7333828
Patent Number: 7123912
Application Number: 15997919
Application Number: 16394702
Application Number: 16392323
Application Number: 15820980
Application Number: 16418708
Application Number: 16272473
Application Number: 16387174
Application Number: 15911518
Application Number: 16203319
Application Number: 16275039
Application Number: 16288278
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Property Type Number
Application Number: 14061316
Application Number: 16287787
Application Number: 15801433
Application Number: 16227369
Application Number: 15705131
Application Number: 16685738
Application Number: 15017133
Application Number: 16405803
Application Number: 16290914
Application Number: 12958749
Application Number: 16452244
Application Number: 16826013
Application Number: 16733106
Application Number: 16819625
Application Number: 16813676
Application Number: 16823170
Application Number: 16806830
Application Number: 16730711
Application Number: 16711269
Application Number: 16806665
Application Number: 16826054
Application Number: 16037067
Application Number: 16184560
Application Number: 16694830

CORRESPONDENCE DATA
Fax Number:

(703)643-9789

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone:

Email:
Correspondent Name:
Address Line 1:
Address Line 4:

4349062975
yoon@capitoliplaw.com
YEASUN YOON

20319 KIAWAH ISLAND DR
ASHBURN, VIRGINIA 20147

ATTORNEY DOCKET NUMBER:

PA01GOLDPEAKTOPANTECHCORP

NAME OF SUBMITTER:

YEASUN YOON

SIGNATURE:

/yoon/

DATE SIGNED:

05/13/2020

This document serves as an Oath/Declaration (37 CFR 1.63).
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Total Attachments: 17
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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, to petition, swe or otherwise sesk and recover 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
fo tssue 1o Assignes, IS stccessars, legal representatives-and assigns. all letters patent 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 Assignée, ity suooe
represeptatives and will be binding upon Assigaar, ifs sucoe

cwors, assigns, and other legal
ss0ps, assigns, and oter legal representatives.
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other authorizations required to enfer into this Assignment and to carry out its obligations hereunder.

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.

ASSIGNOR:

GoldPeik Innovations Inc.
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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
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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
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Case 5:21-ov-00105-RWS  Document 2 Filed 08/27/210 Page 1 of 2 PageiD # 199

AQ 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-00105 8/27/2021 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT

PANTECH CORPORATION

PANTECH WIRELESS, LLC ASUSTEK COMPUTER INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,548,839 1/17/2017 Pantech Corporation

2 10,841,142 11/17/2020 Pantech Corporation

3 9,769,776 9/19/2017 Pantech Corporation

4 9,392,582 7/12/2016 Pantech Corporation

510,904,714 1/26/2021 Pantech Corporation

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

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 H:21-0v-00105-RWS  Document 2 Filed O8/27/21 Page 2 of 2 PageiD # 200

AQ 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-00105 8/27/2021 for the Eastern District of Texas, Texarkana Division
PLAINTIFF DEFENDANT

PANTECH CORPORATION

PANTECH WIRELESS, LLC ASUSTEK COMPUTER INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 10,869,247 12/15/2020 Pantech Wireless, LLC

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

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
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