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grants to the person(s) having title to this patent the right to exclude others from making,
using, offering for sale, or selling the invention throughout the United States of America or
importing the invention into the United States of America, and if the invention is a process,
of the right to exclude others from using, offering for sale or selling throughout the United
States of América, products made by that process, for the term set forth in 35 v.s.c. 154(a)(2)
or (c)(1), subject to the payment of maintenance fees as provided by 35 u.s.c. 41(b). See the

Maintenance Fee Notice on the inside of the cover.

Director of THE UniTED STATES PATENT AND TRADEMARK OFFICE
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ARTIFACT SHEET

Enter artifact number below. Artifact number is application number +
artifact type code (see list below) + sequential letter (A, B, C ...). The first
artifact folder for an artifact type receives the letter A, the second B, etc..
Examples: 59123456PA, 59123456PB, 59123456ZA, 591234567ZB

15935626ZA

Indicate quantity of a single type of artifact received but not scanned. Create
individual artifact folder/box and artifact number for each Artifact Type.

CD(s) containing:
computer program listing D
Doc Code: Artifact Artifact Type Code: P
pages of specification
and/or sequence listing D
and/or table Artifact Type Code: S

Doc Code: Artifact
content unspecified or combined

Doc Code: Artifact Artifact Type Code: U
voluntary electronic submission D
Doc Code: Artifact

Artifact Type Code: T

Stapled Set(s) Color Documents or B/W Photographs
Doc Code: Artifact  Artifact Type Code: C

Microfilm(s)
Doc Code: Artifact  Artifact Type Code: F

Video tape(s)
Doc Code: Artifact  Artifact Type Code: V

Model(s)
Doc Code: Artifact  Artifact Type Code: M

Bound Document(s)
Doc Code: Artifact  Artifact Type Code: B

Confidential Information Disclosure Statement or Other Documents
marked Proprietary, Trade Secrets, Subject to Protective Order,

Material Submitted under MPEP 724.02, etc.
Doc Code: Artifact ~ Artifact Type Code X

1 Other, description:. PATENT GRANT
Doc Code: Artifact  Artifact Type Code: Z

August 31,2016
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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.
15/935,626 12/08/2020 10863573 PPA0O002US 8564
167455 7590 11/18/2020

Capitol IP Law Group, PLLC
1918 18th St., Unit 4, NW
Washington, DC 20009

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 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):

Myung Cheul JUNG, Seoul, KOREA, REPUBLIC OF;
Pantech Corporation, Seoul, KOREA, REPUBLIC OF;
Kang Suk HUH, Seoul, KOREA, REPUBLIC OF;

Jae Hyun AHN, Seoul, KOREA, REPUBLIC OF;

Ki Bum KWON, 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.

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), by mail or fax, or via EFS-Web.
By mail, send to: Mail Stop ISSUE FEE
Commissioner for Patents
P.O.Box 1450
Alexandria, VA 22313-1450
INSTRUCTIONS: Thisform shouldbeused for transmitting the ISSUEFEE and PUBLICATION FEE (ifrequired). 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)

Capitol IP Law Group, PLLC
1918 18th St., Unit 4, NW
Washington DC 20009

By fax, send to: (571)273-2885

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 mailing or transmission.
Certificate of Mailing or Transmission

I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE addressabove, orbeing transmitted to the
USPTO via EFS-Web or by facsimile to (571)273-2885, on the date below.

(Typed or printed name)

(Signature)
(Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
15/935,626 03/26/2018 Myung Cheul JUNG PPA0002US 8564

TITLE OF INVENTION: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

APPLN. TYPE ENTITY STATUS TSSUE FEE DUE PUBLICATION FEEDUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATEDUE
NONPROVISIONAL | UNDISCOUNTED $1000 $0 $0 $1000 11/03/2020
EXAMINER ART UNIT CLASS-SUBCLASS
KIM, HARRY H 2411 370-328000

1. Change of correspondence address orindication of“Fee
Address” (37 CFR 1.363)

2. For printing on the patent front page, list

1. Capitol IP Law Group, PLLC

(1) The names of up to 3 registered patent attorneys

[ Change of correspondence address (or Change of oragents OR, altematively,

Correspondence Address form PTO/SB/122) attached. (2) The nane of a single firm (having as a member 2.
a registered attorney or agent) and the names of
up to 2 registered patent attorneys or agents. If

no nane is listed, no nane will be printed.

D “Fee Address” indication (or “Fee Address” Indication
form PTO/SB/47; Rev 03-09 or more recent)
attached. Use of a Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print ortype)

PLEASE NOTE: Unless an assignee isidentified below, no assignee data will appear on the patent. Ifan assignee is identified below, the document must have been
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion ofthis form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE or COUNTRY)

PANTECH CORPORATION SEOUL, KOREA, REPUBLIC OF

Please check the appropriate assignee category or categories (will not be printed onthe patent): |:| Individual D Cormporation or other private group entity D Govemnment
Issue Fee D PublicationFee (ifrequired) |:| Advance Order - # of Copies
4b. Method of Payment (Please first reapply any previously paid fee shown above):

Electronic Payment via EFS-Web DEnclosed check D Non-¢lectronic paynent by credit card (Attach form PTO-2038)
The Director is hereby authorized to charge the required fee(s), any deficiency, orcredit any overpay ment to Deposit Account No. 603320

4a. Fees Submitted:

5. Change of Entity Status (fomstatus indicated above)

D Applicant certifying micro entity status. See 37 CFR 1.29. NOTE: Absent avalid Certification ofMicro Entity Status (see orms PTO/SB/15A and 15B), issue fee

payment in the micro entity amount will not be accepted at the risk ofapplication abandonment.

D Applicant 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 as

anotification ofloss of entitlement to micro entity status.

Applicant changing to regular undiscounted fee status. NOTE: Checking this boxwill be taken as a notification ofloss ofentitlement 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.

pate 2020-11-02

Registration No. 73663
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Authorized Signature /YeaSUn Yoon: Reg# 73663/

Typed orprinted name  Yeasun Yoon

PTOL-85 Part B (08-18) Approved foruse through 01/31/2020 OMB 0651-0033

ONEPLUS - EX. 1002
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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 requestto 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 usedto collect the information and (ii)
requires the agency to inform the public aboutthe OMB Control Number’s legal significancein 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 retaina benefit by the public
which is tofile (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 30 minutesto 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 oftime you require to complete this form and/or suggestions for
reducing this burden, should be sent to the ChiefInformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box
1450, Alexandria, Virginia 22313-1450. DO NOTSEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.

Box 1450, Alexandria, Virginia22313-1450.Under the Paperwork Reduction Act 0f1995, 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 ofthe attached form
related toa patent application or patent. Accordingly, pursuantto the requirements of the Act, please be advised that: (1) the general authority
for the collection ofthis 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. Ifyou do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to processand/or
examine your submission, whichmay result in termination of proceedings or abandonment ofthe application or expiration ofthe patent.

The information provided by you in this form will be subjectto 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 Departmentof Justiceto determine
whether disclosure ofthese recordsis requiredby the Freedom of Information Act.

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

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

4. Arecordin this system of records may be disclosed, as a routine use, to a contractor ofthe Agency having need for the informationin
order to perform a contract. Recipients ofinformation shall be required to comply with the requirements of the Privacy Act 01974, as
amended, pursuant to 5 U.S.C. 552a(m).

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

6. Arecordin this system ofrecords may be disclosed, as a routine use, to another federalagency 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 ofrecords may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during aninspection of records conducted by GSA as part of that agency’s responsibility to recommend improvementsin records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be madein 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 ofthe application pursuant
to 35 U.S.C. 122(b)orissuance ofa 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 publicifthe recordwas filed in an application which became abandoned or in which the proceedings
were terminated and which applicationisreferenced by either a published application, an application open to publicinspection oran
issued patent.

9. Arecord from this system ofrecords may be disclosed, as a routine use, to a Federal, State, or local law enforcementagency, ifthe
USPTO becomes aware of a violation or potentialviolation of law or regulation.

ONEPLUS - EX. 1002
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Electronic Patent Application Fee Transmittal

Application Number:

15935626

Filing Date:

26-Mar-2018

Title of Invention:

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING

MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

First Named Inventor/Applicant Name:

Myung Cheul JUNG

Filer:

Yeasun Yoon

Attorney Docket Number:

PPA0002US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity

Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE

1501

1000

1000

ONEPLUS - EX. 1002
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Description Fee Code Quantity Amount Suz-;l'g(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000

ONEPLUS - EX. 1002
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Electronic Acknowledgement Receipt

EFS ID: 41016938
Application Number: 15935626
International Application Number:
Confirmation Number: 8564

Title of Invention:

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING

MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

First Named Inventor/Applicant Name:

Myung Cheul JUNG

Customer Number:

167455

Filer:

Yeasun Yoon

Filer Authorized By:

Attorney Docket Number: PPA0002US
Receipt Date: 02-NOV-2020
Filing Date: 26-MAR-2018
Time Stamp: 23:04:45

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E2020A2N05240761

Deposit Account

Authorized User

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

ONEPLUS - EX. 1002
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
315369
PPA0O0O02US-
1 Issue Fee Payment (PTO-85B) . no 2
ISSUEFeeTransm itta | pdf 00e7e1130472ef22e15b2c06095b22af506
87d63
Warnings:
Information:
30279
2 Fee Worksheet (SB06) fee-info.pdf no 2
539c95ch872ee16c2c5c554329698416dd0)]
0a388
Warnings:
Information:
Total Files Size (in bytes){ 345648

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.

ONEPLUS - EX. 1002
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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
WwWw.usplo.gov
I APPLICATION NO. l FILING DATE FIRST NAMED INVENTOR ’ATTORNEY DOCKET NO.| CONFIRMATION NO. J
15/935,626 03/26/2018 Myung Cheul JUNG PPA0002US 8564
' 7590 0911612020 l EXAMINER J
Capitol IP Law Group, PLLC KIM, HARRY H
1918 18th St., Unit 4, NW l ART UNIT PAPER NUMBER I

Washington, DC 20009
2411

DATE MAILED: 09/16/2020

PRIORITY ACKNOWLEDGMENT

M 1. Receipt is acknowle(}ged of priority papers submitted under 35 U.S.C. 119. The papers have been
placed of record in the file.

J 2. Applicant's claim for priority, based on papers filed in parent Application Number
gmltted under 35 8 SC 119, 1s acknowle]()iged

(J 3. The priority papers, submitted , after payment of the issue fee are

0O acknowledged

While the priority claim or certified copy filed will be placed in the file record, neither will be
reviewed and the patent when published will not include the priority claim.

See 37 CFR 1.55(a)(2).
O not acknowledged since the processing fee in 37 CFR 1.17(i) has not been received.

(J 4. For utility and plant applications filed on or after November 29, 2000, the pr10r1t¥ claim is not
entered because the claim was not presented within the time limit requlred by 37 CFR 1.55(a)(1).
A petition to accept a delayed claim for priority under 35 U.S.C. 119(a) - (d{ or (f), or 365(a) may be
filed. See 37 CFR 1.55(c) and MPEP 201. 14(;{

/Joe Boris/ for

571-272-4200 or 1-888-786-0101
Application Assistance Unit
Office of Data Management

Page 1 of 1
PTOL-147 (Rev. 03/08)
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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 |
167455 7590 08/03/2020
Capitol IP Law Group, PLLC KIM, HARRY H
1918 18th St., Unit 4, NW
Washington, DC 20009 | ARTUNIT PAPER NUMBER |
2411
DATE MAILED: 08/03/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/935,626 03/26/2018 Myung Cheul JUNG PPA0002US 8564

TITLE OF INVENTION: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL CONNECTIVITY
SYSTEM

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/03/2020

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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.
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 mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

167455 7590 08/03/2020 Certificate of Mailing or Transmission
Capitol 1P Law GI‘OUp PLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
X i States Postal Service with sufficient postage for first class mail in an envelope
1918 18th St., Unit 4, NW addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Washington DC 20009 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/935.,626 03/26/2018 Myung Cheul JUNG PPA0O002US 8564
TITLE OF INVENTION: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL CONNECTIVITY
SYSTEM
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/03/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
KIM, HARRY H 2411 370-328000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
15/935,626 03/26/2018 Myung Cheul JUNG PPA0002US 8564
| EXAMINER |
167455 7590 08/03/2020
Capitol IP Law Group, PLLC KIM, HARRY H
1918 18th St., Unit 4, NW
Washington, DC 20009 | ARTUNIT PAPER NUMBER |

2411

DATE MAILED: 08/03/2020

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.

Page 3 of 3

PTOL-85 (Rev. 02/11)

ONEPLUS - EX. 1002
Page 14



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 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.

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. 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. 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)
) B 15/935,626 JUNG et al,
Notice of Allowablility Examiner ArtUnit | AIA (FITF) Status
HARRY H KIM 2411 Yes

-- 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.

1.4} This communication is responsive to 07/08/2020.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 1-12 . 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[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (JSome  *c) [J None of the:

1. [0 Certified copies of the priority documents have been received.
2. [J 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] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O 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)

1.4} Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/HH.K./ /ANDREW LA/
Examiner, Art Unit 2411 Supervisory Patent Examiner, Art Unit 2411

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200724
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Application/Control Number: 15/935,626 Page 2
Art Unit: 2411

5DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Reasons for Allowance
Claims 1-12 are allowed.
The following is an examiner’s statement of reasons for allowance:
Regarding claim 1, this claim contains the following underlined features which,
when combined with other features of the claim, prior art of record failed to anticipate or
render obvious at the time of instant invention was filed:

A method for user equipment recetving multi-flow data with respect (o one evolved
packet sysicr (EPS) bearer through a macro base station {macro eMNB)Y and g small base station
{small eNB) serving a single cell in a wireless communication system supporting duoal
connectivity,

the method comprising:

receiving packet data convergence protocol (PD{CP) packet data units (PDUs) through the
macro base station and the small base station;

obtaining PDCP service data unis (SDUs) corresponding to the FDCP PDUs; and

recciving from the roacro hase station information related to an in-sequcnes tmer fon the

POOP SDUs through a radico resource control (RECY message,
whereln the PDUP S3DUs are indicated by a predefived PDOP sequence number (3N,
wherein the RRO message includes a PDOP-configuration information eloment JE
and the PRBCP-configuwration IE includes a feld indicating a value of the in-seguence timer.

Note that the closest prior art Ohta et al. (US 2012/0182971, “Ohta”) discloses a
base station, a mobile station, a communication system, a transmission method and a
reordering method. Ohta’s disclosure comprises receiving a multi-user packet with a
physical layer packet header where a short ID is assigned to each user and the physical

layer packet header is followed by physical layer payload. However, the claimed

ONEPLUS - EX. 1002
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Application/Control Number: 15/935,626 Page 3
Art Unit: 2411

invention discloses evolved packet system bearer through a wireless communication
system supporting dual connectivity. A user equipment (UE) receives packet data
convergence protocol (PDCP) packet data units (PDUs) and obtains corresponding
PDCP service data units (SDUs) which are indicated by a predefined PDCP sequence
number. The UE receives an in-sequence timer for the PDCP SDUs from a macro base
station through a radio resource control (RRC) message which includes a PDCP-
configuration information element (lE) that includes a field indicating a value of the in-
sequence number. In particular, Ohta fails to disclose or render obvious the received in-
sequence timer for the PDCP SDUs and how the in-sequence timer is delivered as
claimed.

Note that the second closest prior art Yi et al. (US 2010/0304733, “Yi”) discloses
a method of detecting and handling and endless RLC retransmission. Yi’s disclosure
describes how to avoid endless RLC re-transmission occurring between a terminal and
a network. However, the claimed invention discloses evolved packet system bearer
through a wireless communication system supporting dual connectivity. A user
equipment (UE) receives packet data convergence protocol (PDCP) packet data units
(PDUs) and obtains corresponding PDCP service data units (SDUs) which are indicated
by a predefined PDCP sequence number. The UE receives an in-sequence timer for the
PDCP SDUs from a macro base station through a radio resource control (RRC)
message which includes a PDCP-configuration information element (IE) that includes a
field indicating a value of the in-sequence number. In particular, Yi fails to disclose or
render obvious the received in-sequence timer for the PDCP SDUs and how the in-

sequence timer is delivered as claimed.

ONEPLUS - EX. 1002
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Application/Control Number: 15/935,626 Page 4
Art Unit: 2411

Regarding claims 6 and 8, the claims contain similar features as recited in
claim 1, thus are allowed for the same reason as stated above.
Regarding claims 2-5, 7 and 9-12, these claims depend from one of claim 1, 6

and 8 and thus are allowed for the same reason stated above for claim 1.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Harry Kim whose telephone number is 571-272-5009.
The examiner can normally be reached on Monday to Friday, 8 AMto 5 P.M.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Andrew Lai can be reached on 571-272-9741. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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Application/Control Number: 15/935,626 Page 5
Art Unit: 2411

/Harry H. Kim/
Examiner, Art Unit 2411

/ANDREW LAl/
Supervisory Patent Examiner, Art Unit 2411
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JPO; DERWENT;
IBM_TDB

L13 2 L12 and ((PDCP (packet |US-PGPUB; USPAT,; OR ON ON 2019/05/22
near data near USOCR,; FPRS; EPO; 04:28 PM
convergence near JPO; DERWENT;
protocol)) near3 (PDU IBM_TDB
(packet near data near
unit)))

L14 343 ((PDCP (packet near US-PGPUB; USPAT; OR ON ON 2019/05/22
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data near convergence |USOCR; FPRS; EPO; 04:54 PM
near protocol)) near3 JPO; DERWENT,;

(PDU (packet near data |IBM_TDB

near unit))) same ((dual

double multiple) adj

(connection

connectivity))

L15 947 ((PDCP (packet near US-PGPUB; USPAT; OR ON ON 2019/05/22
data near convergence |USOCR; FPRS; EPO; 04:54 PM
near protocol)) near3 JPO; DERWENT,;

(PDU (packet near data |IBM_TDB
near unit))) and ((dual

double multiple) adj

(connection

connectivity))

L16 77 L15 and (@ad @prad US-PGPUB; USPAT; OR ON ON 2019/05/22
@rlad)<"20130510" USOCR,; FPRS; EPO; 04:55 PM

JPO; DERWENT;
IBM_TDB

L18 776 (determin$3 obtain$3 US-PGPUB; USPAT; OR ON ON 2019/05/23
identif$5) near5 (SDU USOCR,; FPRS; EPO; 08:08 AM
(service adj data adj JPO; DERWENT;
unit)) near5 (PDU IBM_TDB
(packet adj data adj unit))

L19 90 (determin$3 obtain$3 US-PGPUB; USPAT; OR ON ON 2019/05/23
identif$5) near5 (SDU USOCR,; FPRS; EPO; 08:10 AM
(service adj data adj JPO; DERWENT;
unit)) near5 (accord$3 IBM_TDB
based correspond$3)
near3 (PDU (packet adj
data adj unit))

L20 54 L19 and (@ad @prad US-PGPUB; USPAT; OR ON ON 2019/05/23
@rlad)<"20130510" USOCR,; FPRS; EPO; 08:11 AM

JPO; DERWENT;
IBM_TDB

L21 147 L18 and (H04W76/27 or |US-PGPUB; USPAT,; OR ON ON 2019/05/23
H04W76/15 or USOCR,; FPRS; EPO; 08:11 AM
H04W48/20 or JPO; DERWENT;

HO04L47/34 or IBM_TDB
HO04W76/00 or HO4L5/00

or H04B7/2612 or

H04W16/32 or

H04W84/045).cpc.

L22 87 (receiv$3 acquir$3 US-PGPUB; USPAT; OR ON ON 2019/11/07
obtain$3) near7 (PDCP [USOCR; FPRS; EPO; 11:26 AM
packet near data near JPO; DERWENT;
convergence near IBM_TDB
protocol) near3 (PDU
packet near data near
unit) near7 (master
macro primary source)
near?7 (small target micro
secondary pico femto)
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L23 35 L22 same (SDU service |US-PGPUB; USPAT; OR ON ON 2019/11/07

near data near unit) USOCR; FPRS; EPO; 11:27 AM
JPO; DERWENT;
IBM_TDB

L24 7 L22 same (SDU service |US-PGPUB; USPAT; OR ON ON 2019/11/07
near data near unit) USOCR; FPRS; EPO; 11:28 AM
same (SN sequence JPO; DERWENT;
near humber) same IBM_TDB
(RRC radio near
resource near control)

L26 20 L23 and (@ad @prad US-PGPUB; USPAT; OR ON ON 2019/11/07
@rlad)<"20130510" USOCR,; FPRS; EPO; 11:28 AM

JPO; DERWENT;
IBM_TDB

L27 260 (SDU service near data |US-PGPUB; USPAT,; OR ON ON 2019/11/07
near unit) with (SN USOCR,; FPRS; EPO; 11:29 AM
sequence near number) |JPO; DERWENT,;
with (RRC radio near IBM_TDB
resource near control)

L28 163 L27 and ((master macro |US-PGPUB; USPAT,; OR ON ON 2019/11/07
primary source) with USOCR,; FPRS; EPO; 11:30 AM
(small target micro JPO; DERWENT;
secondary pico femto)) |[IBM_TDB

L29 80 L28 and (@ad @prad US-PGPUB; USPAT; OR ON ON 2019/11/07
@rlad)<"20130510" USOCR,; FPRS; EPO; 11:31 AM

JPO; DERWENT;
IBM_TDB

L30 4 (receiv$3 obtain$3 US-PGPUB; USPAT; OR ON ON 2019/11/07
acquir$4) near9 USOCR,; FPRS; EPO; 11:57 AM
(sequence near timer) JPO; DERWENT;
near9 (SDU service near |IBM_TDB
data near unit) near9
(RRC radio near
resource near control)

L36 4 (sequence near timer) US-PGPUB; USPAT; OR ON ON 2019/11/07
near9 (SDU service near |USOCR; FPRS; EPO; 05:54 PM
data near unit) near9 JPO; DERWENT,;

(RRC radio near IBM_TDB
resource near control)

L37 10 (sequence near timer) US-PGPUB; USPAT,; OR ON ON 2019/11/07
near9 (SDU service near |USOCR; FPRS; EPO; 05:56 PM
data near unif) JPO; DERWENT;

IBM_TDB

L38 2 L37 and (@ad @prad US-PGPUB; USPAT; OR ON ON 2019/11/07

@rlad)<"20130510" USOCR,; FPRS; EPO; 05:56 PM
JPO; DERWENT;
IBM_TDB

L41 4 (sequence near timer) US-PGPUB; USPAT; OR ON ON 2019/11/07
with (SDU service near |USOCR; FPRS; EPO; 05:58 PM
data near unit data near [JPO; DERWENT;
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unit DU) with (RRC radio |IBM_TDB
near resource near
control)

L42 256 (sequence near timer US-PGPUB; USPAT,; OR ON ON 2019/11/07
timer) with (SDU service |USOCR; FPRS; EPO; 06:05 PM
near data near unit data |JPO; DERWENT;
near unit) with (RRC IBM_TDB
radio near resource near
control)

L43 38 L42 and (@ad @prad US-PGPUB; USPAT, OR ON ON 2019/11/07
@rlad)<"20130510" USOCR; FPRS; EPO; 06:06 PM

JPO; DERWENT;
IBM_TDB

L44 2067 (delay near3 backhaul (in |lUS-PGPUB; USPAT,; OR ON ON 2020/04/02
near sequence USOCR; FPRS; EPO; 07:06 PM
in$1sequence in- JPO; DERWENT;
sequence) near timer) IBM_TDB

L45 54 L44 with (SDU service US-PGPUB; USPAT,; OR ON ON 2020/04/02
near data near unit PDU |USOCR; FPRS; EPO; 07:08 PM
packet near data near JPO; DERWENT,;
unit DU data near unit) IBM_TDB

L46 13 L45 same (RRC radio US-PGPUB; USPAT,; OR ON ON 2020/04/02
near resource near USOCR; FPRS; EPO; 07:09 PM
control) JPO; DERWENT;

IBM_TDB

L48 5 L45 and (@ad @prad US-PGPUB; USPAT,; OR ON ON 2020/04/02

@rlad)<"20130510" USOCR; FPRS; EPO; 07:09 PM
JPO; DERWENT;
IBM_TDB

L49 437 L44 with (SDU service US-PGPUB; USPAT,; OR ON ON 2020/04/02
near data near unit PDU |USOCR; FPRS; EPO; 07:14 PM
packet near data near JPO; DERWENT;
unit DU data near unit IBM_TDB
frame data)

L50 16 L49 same (RRC radio US-PGPUB; USPAT,; OR ON ON 2020/04/02
near resource near USOCR; FPRS; EPO; 07:15 PM
control) JPO; DERWENT;

IBM_TDB

L52 237 L49 and (@ad @prad US-PGPUB; USPAT,; OR ON ON 2020/04/02

@rlad)<"20130510" USOCR; FPRS; EPO; 07:16 PM
JPO; DERWENT;
IBM_TDB

L53 65 L49 same3 (RRC radio |US-PGPUB; USPAT,; OR ON ON 2020/04/02
near resource near USOCR; FPRS; EPO; 07:16 PM
control) JPO; DERWENT;

IBM_TDB

L54 20 L53 and (@ad @prad US-PGPUB; USPAT,; OR ON ON 2020/04/02

@rlad)<"20130510" USOCR; FPRS; EPO; 07:17 PM
JPO; DERWENT;
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IBM_TDB

L55 14 L54 and (H04W76/27 or |US-PGPUB; USPAT,; OR ON ON 2020/04/02
HO04W76/15 or USOCR; FPRS; EPO; 09:13 PM
H04W48/20 or JPO; DERWENT;

H04L47/34 or IBM_TDB
HO04W76/00 or HO4L5/00

or HO4B7/2612 or

H04W16/32 or

H04W84/045).cpc.

L57 41 (receiv$4 acquir$4 US-PGPUB; USPAT; OR ON ON 2020/07/23
obtain$4 transmit$3 USOCR,; FIT (CN, FR, 01:02 AM
send$3 deliver$3) near5 |WO); FPRS; EPO; JPO;

((sequenc$3 order DERWENT; IBM_TDB
succession progress$5)

NEAR (timer counter

clock)) WITH (RRC radio

NEAR resource NEAR

control)

L60 17 (receiv$4 acquir$4 US-PGPUB; USPAT; OR ON ON 2020/07/23
obtain$4 transmit$3 USOCR,; FIT (CN, FR, 01:04 AM
send$3 deliver$3) near9 |WO); FPRS; EPO; JPO;

((sequenc$3 order DERWENT; IBM_TDB
succession progress$5)

NEAR (timer counter

clock)) WITH (SDU

service NEAR data

NEAR unit data NEAR

unit packet data frame)

WITH (RRC radio NEAR

resource NEAR control)

L61 12 L60 AND (H04W76/27 US-PGPUB; USPAT; OR ON ON 2020/07/23
OR H04W76/15 OR USOCR,; FPRS; EPO; 01:08 AM
H04W48/20 OR JPO; DERWENT;

H04L47/34 OR IBM_TDB
HO04\W76/00 OR

H04L5/00 OR

H04B7/2612 OR

H04W16/32 OR

H04W84/045).cpc.

L62 0 L60 AND (@ad @prad |US-PGPUB; USPAT,; OR ON ON 2020/07/23
@rlad)<"20130510" USOCR,; FPRS; EPO; 01:08 AM

JPO; DERWENT;
IBM_TDB

L63 24 L57 AND (@ad @prad |US-PGPUB; USPAT,; OR ON ON 2020/07/23

@rlad)<"20130510" USOCR,; FPRS; EPO; 01:09 AM
JPO; DERWENT;
IBM_TDB

L64 27 L57 AND (H04W76/27 US-PGPUB; USPAT; OR ON ON 2020/07/24
OR H04W76/15 OR USOCR,; FPRS; EPO; 07:37 PM
H04W48/20 OR JPO; DERWENT;

H04L47/34 OR IBM_TDB
HO04\W76/00 OR
H04L5/00 OR
H04B7/2612 OR
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HO4W16/32 OR
HO4\W84/045).cpc.

PE2E SEARCH - Search History (Interference)

Ref # |Hits Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time
Stamp

N1 27 (receiv$4 acquir$4
obtain$4 transmit$3
send$3 deliver$3) near5
((sequenc$3 order
succession progress$5)
NEAR (timer counter
clock)) WITH (RRC radio
NEAR resource NEAR
control)

N2 10 (receiv$4 acquir$4
obtain$4 transmit$3
send$3 deliver$3) near9
((sequenc$3 order
succession progress$5)
NEAR (timer counter
clock)) WITH (SDU
service NEAR data
NEAR unit data NEAR
unit packet data frame)
WITH (RRC radio NEAR
resource NEAR control)
N3 26 N1 AND (HO4W76/27
OR H04W76/15 OR
H04W48/20 OR
H04L47/34 OR
H04W76/00 OR
H04L5/00 OR
H04B7/2612 OR
H04W16/32 OR
H04WB84/045).cpc.
N4 23 N3 AND (@ad @prad
@rlad)<"20130510"

US-PGPUB; USPAT

US-PGPUB; USPAT

US-PGPUB; USPAT

US-PGPUB; USPAT

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2020/07/24
07:36 PM

2020/07/24
07:37 PM

2020/07/24
07:37 PM

2020/07/24
07:38 PM

07/25/2020 05:07:13 PM
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Examiner: KIM, HARRY H.
Myung Cheul JUNG et al. Group Art Unit: 2411

Application No.: 15/935,626 Confirmation No.: 8564

Filing Date: March 26, 2018 Attorney Docket No.: PPA0002US

Title: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING
MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REPLY AND AMENDMENT UNDER 37 C.F.R. § 1.111

Sir or Madam:

In response to the Non-Final Office Action dated April 8, 2020 (“Office Action™),
Applicant respectfully requests reconsideration of the application in view of the following
Amendments and Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 6.

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. 603320.
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Application No.: 15/935,626
Reply dated July 8, 2020
Response to Non-Final Office Action of April 8, 2020

AMENDMENTS TO THE CLAIMS LIST

Please AMEND claim 1, and ADD claims 2-11 as shown below.

This claim list replaces all prior claim lists in the application.

1. (Currently Amended) A method for user equipment receiving multi-flow data with
respect to one evolved packet system (EPS) bearer through a macro base station (macro eNB)
and a small base station (small eNB) serving a single cell in a wireless communication system
supporting dual connectivity, the method comprising:

receiving packet data convergence protocol (PDCP) packet data units (PDUs) through the
macro base station and the small base station;

obtaining PDCP service data units (SDUs) corresponding to the PDCP PDUs; and

receiving from the macro base station information related to an in-sequence timer for the
PDCP SDUs through a radio resource control (RRC) message,

wherein the PDCP SDUs are indicated by a predefined PDCP sequence number (SN),

wherein the RRC message includes a PDCP-configuration information element (IE), and

the PDCP-configuration IE includes a field indicating a value of the in-sequence timer.

2. (New) The method of claim 1, further comprising:

confirming the respective PDCP SN of the obtained PDCP SDUs and performing in

sequence delivery of the PDCP SDUs to an upper layer from a PDCP entity according to the

PDCP SN.
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Reply dated July 8, 2020
Response to Non-Final Office Action of April 8, 2020

3.(New) The method of claim 2, further comprising:

confirming whether there is a PDCP SDU of PDCP SN #n—1 which is missed

notwithstanding obtaining a PDCP SDU of PDCP SN #n; and

driving the in-sequence timer with respect to the PDCP SDU of PDCP SN#n when there

is the PDCP SDU of PDCP SN#n—1 which is missed.

4.(New) The method of claim 2, wherein when the in-sequence timer for the PDCP SDU
of PDCP SN#n has expired, the PDCP SDU of PDCP SN#n is delivered to the upper layer of the

PDCP entity even though there is no PDCP SDU of PDCP SN #n—1.

5.(New) The method of claim 3, wherein before the in-sequence timer for the PDCP SDU

of PDCP SN#n has expired, when the PDCP SDU of PDCP SN#n—1 is obtained, the PDCP SDU

of PDCP SN#n—1 and the PDCP SDU of PDCP SN#n are delivered to the upper layer according

to the order of the PDCP SN.

6.(New) A method for transmitting multi-flow data for one evolved packet system (EPS)

bearer to user equipment (UE) from a macro base station (macro eNB) and a small base station

(small eNB) serving a single cell in a wireless communication system supporting dual

connectivity, the method comprising:

generating packet data convergence protocol (PDCP) packet data units (PDUs) in a

PDCP entity with respect to packets received by the macro base station according to a PDCP

sequence number (SN) of a PDCP service data unit (SDU);
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Reply dated July 8, 2020
Response to Non-Final Office Action of April 8, 2020

distributing the PDCP PDU s to radio link control (RLC) entities of the macro base station

and RLC entities of the small base station according to a predetermined rule and transmitting the

distributed PDCP PDUs to the UE; and

transmitting to the UE a radio resource control (RRC) message including information

related to an in-sequence timer for the PDCP SDUs;

wherein the RRC message includes a PDCP-configuration information element (IE), and

the PDCP-configuration IE includes a field indicating a value of the in-sequence timer.

7.(New) The method of claim 6, wherein the RRC message including the information

related to the in-sequence timer is an RRC connection reconfiguration message.

8.(New) A user equipment (UE) for receiving multi-flow data with respect to one

evolved packet system (EPS) bearer through a macro base station (macro eNB) and a small base

station (small eNB) serving a single cell in a wireless communication system supporting dual

connectivity, the UE comprising:

a receiving unit receiving packet data convergence protocol (PDCP) packet data units

(PDUs) through the macro base station and the small base station and receiving from the macro

base station information related to in-sequence timer for the PDCP SDUs through a radio

resource control (RRC) message; and

a processor obtaining PDCP service data units (SDUs) corresponding to the PDCP PDUs,

wherein the PDCP SDUs are indicated by a predefined PDCP sequence number (SN).

wherein the RRC message includes a PDCP-configuration information element (IE), and
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the processor determines the value of in-sequence timer based on the PDCP-

configuration IE.

9.(New) The UE of claim 8, wherein the processor confirms the processor confirms the

respective PDCP SNs of the obtained PDCP SDUs and performs in-sequence delivery of the

PDCP SDUs to an upper layer from a PDCP entity according to the PDCP SN.

10.(New) The UE of claim 9, wherein the processor confirms whether there is a PDCP

SDU of PDCP SN #n—1 which is missed notwithstanding obtaining a PDCP SDU of PDCP SN

#n: and

drives the in-sequence timer with respect to the PDCP SDU of PDCP SN #n when there

is the PDCP SDU of PDCP SN#n—1 which is missed.

11.(New) The UE of claim 10, wherein the processor delivers, when the in-sequence

timer for the PDCP SDU of PDCP SN #n has expired, the PDCP SDU of PDCP SN #n to the

upper layer of the PDCP entity even though there is no PDCP SDU of PDCP SN #n-1.

12. (New) The UE of claim 10, wherein the processor delivers, before the in-sequence

timer for the PDCP SDU of PDCP SN #n has expired, when the PDCP SDU of PDCP SN#n—1 is

obtained, the PDCP SDU of PDCP SN#n—1 and the PDCP SDU of PDCP SN #n to the upper

layer according to the order of the PDCP SN.
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Application No.: 15/935,626
Reply dated July 8, 2020
Response to Non-Final Office Action of April 8, 2020

REMARKS
Claim 1 has been amended and claims 2-12 are added. Accordingly, claims 1-12 are
currently pending in the Application, of which claims 1, 6 and 8 are independent.
Applicants respectfully submit that the above amendments do not add new matter to the
Application and are fully supported by the specification.
In view of the above amendments and the following Remarks, Applicants respectfully
request reconsideration and timely withdrawal of the pending objections and rejections for the

reasons discussed below.

Rejections Under 35 U.S.C. § 103

Claim 1 is rejected under pre-AlIA 35 U.S.C. 103 as being unpatentable over Ohta (Pub.
No. US 2012/0182971 Al; hereinafter “Ohta”) in view of Yi et al. (Pub. No. US 2010/0304733
Al; hereinafter “Yi”) and in view of Hong et al (Pub. No. US 2015/0373559 Al: hereinafter
“Hong”). Applicant respectfully travers this rejection for at least the following reasons.

To establish an obviousness rejection under 35 U.S.C. § 103, four factual inquires must

be examined. The four factual inquires include (a) determining the scope and contents of the prior
art; (b) ascertaining the differences between the prior art and the claims in issue; (c¢) resolving the
level of ordinary skill in the pertinent art; and (d) evaluating evidence of secondary consideration.

Graham v. John Deere, 383 U.S. 1, 17-18 (1966).

In view of these four factors, the analysis supporting a rejection under 35 U.S.C. § 103

should be made explicit, and should “identify a reason that would have prompted a person of

ordinary skill in the relevant field to combine the [prior art] elements” in the manner claimed. KSR
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Int’l. Co. v. Teleflex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385, 1396(2007). The Federal Circuit
requires that “rejections on obviousness cannot be sustained with mere conclusory statements;
instead, there must be some articulated reasoning with some rational underpinning to support the
legal conclusion of obviousness.” In re Kahn, 441 F.3d 977,988,78 USPQ2d 1329, 1336(Fed. Cir.
2006).

Finally, even if the prior art may be combined, there must be a reasonable expectation of
success, and the reference or references, when combined, must disclose, or suggest every claimed
feature. See In re Vaeck, 947 F.2d 488,20 USPQ2d 1438(Fed. Cir. 1991).

Without conceding to the correctness of the Examiner’s assertions, independent claim 1
has been amended

The Office Action fails to establish a prima facie case of obviousness of claim 1 at least
because even if combined, Ohta, Yi and Hong fail to disclose or suggest every claimed feature.

Claim 1 recites, inter alia, wherein: “ wherein the RRC message includes a PDCP-
configuration information element (IE), and the PDCP-configuration IE includes a field
indicating a value of the in-sequence timer” Applicant respectfully submit these elements are
not disclosed or fairly suggested in the asserted art.

The Office Action admits:

Ohta as modified by Yi does not specifically disclose the recited claim feature of a timer
through a RRC message. Office Action, Page 4.

To address this admitted deficiency, the Office Action cites to Hong, FIG. 7 and
paragraphs [0183]-[0184] to allegedly a disclosure ‘“Method for Activating or Deactivating Small

Cell and Apparatus Therefore”(Title) as follows : receiving from the macro base station
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information relates to an in-sequence timer for the PDCP SDUs through a radio resource control
(RRC) message.
Applicant respectfully disagrees.

As disclosed in Applicant’s specification, an in-sequence timer (see, e.g. § 9 [0109]-[0111]

and [0114]-[0119]) takes into account a transmission delay time to pass PDCP SDU to the upper
layer with respect to one evolved packet system bearer through a macro base station and a small
base station. This is different from a cell activation/deactivation timer which is used for a
configured second BS-associated cell.

The disclosed timer of Hong relates to a controlling activation or deactivation a cell that
is different than a predetermined cell configured to be activated from among second BS-
associated cells, not an in-sequence timer as presently claimed. As disclosed in Hong:

The generated activation-related indication information is transmitted to the UE 703
through a MAC signaling in step S730, and the UE 703 activates or deactivates a second BS-
associated cell based on the received activation-related indication information in step S740.
The UE 703 maintains a second BS-associated cell deactivation timer, for a configured
second BS-associated cell. When the second BS-associated cell deactivation timer expires, the
UE 703 may deactivate a second BS-associated cell that is associated with the expiration. The
second BS-associated cell deactivation timer may be configured by an RRC. The first BS
701 may not quickly acknowledge information associated with an activated state of a second BS
secondary cell due to a non-ideal backhaul delay, and thus, the deactivation timer may define and

configure a field that is different from a secondary cell deactivation timer
(sCellDeactivationTimer-r10) of the first BS 701.

Hong, 17 [0184]~[01845] (emphasis added). As such, Applicant respectfully submits that

Hong discloses a cell activation/deactivation timer.

Hong disclose that “the second BS-associated cell deactivation timer may be configured

by an RRC.” HongT1[0185].
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However, Hong does not disclose “the RRC message includes a PDCP-configuration
information element (IE), and the PDCP-configuration IE includes a field indicating a
value of the in-sequence timer.”

Accordingly, for at least the reasons noted above, the office action fails to establish a prima
facie case of obviousness of claim 1 at least because even if combined, Ohta in view of Yi and in
view of Hong fail to disclose or suggest every claimed feature.

Since none of the alleged prior art of record, whether taken alone or in any combination,
discloses or suggests all the features of the claimed subject matter, Applicants respectfully submit
that independent claim 1 is allowable.

Accordingly, Applicant respectfully request withdrawal of the 35 U.S.C § 103 rejection of

claim 1.

Added New Claims

Added claims 2-12 are directed to additional features [aspects] of the invention, which are
not disclosed or suggested in the art of record. As each of these claims reflect the features
discussed above, these claims are allowable for reasons similar to claim 1.

Specifically, independent claims 6 and 8 include similar features as recited above with
respect to claim 1 should be deemed allowable for similar reason.

Claims 2-5 depend from claim 1, claim 7 depends from 6, and claims 9-12 depend from
8, respectively, and are allowable at least for the following reason: since none of the alleged prior
art of record, whether taken alone or in any combination, discloses or suggests all the features of
the claimed subject matter, Applicants respectfully submit that independent claims 1, 6, 8 and all

the claims that depend therefrom, are allowable.
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Application No.: 15/935,626
Reply dated July 8, 2020
Response to Non-Final Office Action of April 8, 2020

CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
stated objections and grounds for rejection have been overcome or rendered moot. Accordingly,
all pending claims are allowable, and the application is in condition for allowance.

The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
/Yeasun Yoon, Reg.# 73663/

Yeasun Yoon
Reg. No. 73,663

Date: July 8, 2020

CUSTOMER NO. 167455
Capitol IP Law Group, PLLC
1918 18th St NW Unit 4
Washington DC 20009

Tel: 571-206-4847

Fax: 703-643-9789
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/935,626 03/26/2018 2411 1720 PPA0002US 1 1
CONFIRMATION NO. 8564
167455 CORRECTED FILING RECEIPT

1918 181 St Unit 4 NW O

Washington, DC 20009
Date Mailed: 06/03/2020

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

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

Inventor(s)
Myung Cheul JUNG, Seoul, KOREA, REPUBLIC OF;
Kang Suk HUH, Seoul, KOREA, REPUBLIC OF;
Jae Hyun AHN, Seoul, KOREA, REPUBLIC OF;
Ki Bum KWON, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
Pantech Corporation, Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 167455

Domestic Priority data as claimed by applicant
This application is a CON of 14/890,407 11/10/2015 PAT 9930720
which is a 371 of PCT/KR2014/004189 05/09/2014

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 10-2013-0053408 05/10/2013 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

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

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: 04/19/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/935,626

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN
DUAL CONNECTIVITY 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
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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
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).
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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
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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/935,626 03/26/2018 Myung Cheul JUNG PPAO002US
CONFIRMATION NO. 8564
167455 POA ACCEPTANCE LETTER

1918 18th St., Unit 4, NW
Washington, DC 20009

Capitol IP Law Group, PLLC
R AP0 AR
000000117400908

Date Mailed: 06/03/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/01/2020.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

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

/ggasgedom/
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/935,626 03/26/2018 Myung Cheul JUNG P6672USC1
CONFIRMATION NO. 8564
58027 POWER OF ATTORNEY NOTICE
H.C. PARK & ASSOCIATES, PLC
1894 PRESTON WHITE DRIVE OO AL
RESTON, VA 20191 0000001 7400853

Date Mailed: 06/03/2020

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/01/2020.

« The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

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

/ggasgedom/
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Examiner: KIM, HARRY H
Myung Cheul JUNG et al. Group Art Unit: 2411

Application No.: 15/935,626 Confirmation No.: 8564

Filing Date: March 26,2018 Attorney Docket No.: PPA0002US

Title: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING
MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REQUEST FOR CORRECTED OFFICIAL FILING RECEIPT
Sir or Madam:
Applicant respectfully request for a corrected Official Filing Receipt for the above-
identified patent application. In particular, it is requested that the Applicant name be changed to
“Pantech Corporation”, as indicated in the accompanying marked-up Application Data Sheet,
marked-up Official Filing Receipt, and Request to Change The Applicant Under 37 CFR
1.46(c)(2) (PTO/AIA/41). Applicant also requests that the Attorney Docket Number be updated
to “PPA0002US” and Customer Number to “167455”.
Respectfully submitted,
/Yeasun Yoon, Reg.# 73663/
Yeasun Yoon
Reg. No. 73,663

Date: June 1, 2020

CUSTOMER NO. 167455
Capitol IP Law Group, PLLC
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gOv

APPLICATION FILING or GRP ART
NUMBER I 371(c} DATE I UNIT I FIL FEERECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/935,626 03/26/2018 1720 —-Pe67HSET 1 1
PPA0002US CONFIRMATION NO. 8564
58027 FILING RECEIPT
H.C. PARK & ASSOCIATES, PLC
AT . T

RESTON, VA 20191
Date Mailed: 04/20/2018

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)
Myung Cheul JUNG, Seoul, KOREA, REPUBLIC OF;
Kang Suk HUH, Seoul, KOREA, REPUBLIC OF;
Jae Hyun AHN, Seoul, KOREA, REPUBLIC OF;
Ki Bum KWON, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
Pantech Corporation -PANFECHHNEG., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number-58827 167455

Domestic Priority data as claimed by applicant
This application is a CON of 14/890,407 11/10/2015 PAT 9930720
which is a 371 of PCT/KR2014/004189 05/09/2014

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 10-2013-0053408 05/10/2013

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: 04/19/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/935,626

Projected Publication Date: 07/26/2018
Non-Publication Request: No

Early Publication Request: No
Title

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN
DUAL CONNECTIVITY 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 uniess
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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Electronic Acknowledgement Receipt

EFS ID: 39592937

Application Number: 15935626

International Application Number:

Confirmation Number: 8564

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING

Title of Invention: MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

First Named Inventor/Applicant Name: Myung Cheul JUNG
Customer Number: 58027
Filer: Yeasun Yoon

Filer Authorized By:

Attorney Docket Number: P6672USC1
Receipt Date: 01-JUN-2020
Filing Date: 26-MAR-2018
Time Stamp: 22:07:04
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
1663292
1 Power of Attorney PPA0002US-poa.pdf no 2
54c40996e6a8p302268ab82387297eadbce]
ca2%
Warnings:
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Information:

Assignee showing of ownership per 37
CFR3.73

162669

PPA0002US-373.pdf

00c8191ec14ff0c34751357f559b10743e7c|
afo2

no

Warnings:

Information:

Miscellaneous Incoming Letter

PPA0002US-
requestchangeapplicant.pdf

215032

81485715e91fee392a8ad0418b1f0%e17d1
9efad

no

Warnings:

Information:

Application Data Sheet

PPA0002US-markedupads.pdf

998187

4622169339e7fd2637a93b937b28ef4294]
52a29

no

Warnings:

Information:

This is not an USPTO supplied ADS fillable form

Request for Corrected Filing Receipt

PPA0002US-reqgeustcfr_.pdf

163539

dcb73e79%ad92d33686f55casSc56605260
72a34

no

Warnings:

Information:

Request for Corrected Filing Receipt

PPA0002US-markedupofr_.pdf

4092325

cced103dc0e5101a708fc9b28e8f68ac22c0|
e0c4

no

Warnings:

Information:

Total Files Size (in bytes){

7295044
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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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Appraved for usa through 03/31/2
U3, Bstent and Trad COffice; U5, DEPAK
Under the Fapenwork Redustion Act of 1395, no person s required 10 resgonc 1o a coliection of injarmation unless it disnlays a vaild OMB

PTQ/AIA/RD {C7-17)

{ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

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

L

! Practitioner(s) named below {if more than ten patent practitioners are to be named, then a customer number must be usad):

Registration Repistration
28 Name &

Name .
Am PNumber . Number

As attarney(s) or agent(s} to represent the undersigned before the United States Patent and T rademers Office {USPTO] in connection with
any and ail patent applications assigned gnly to the undersigned accarding to the USPTO assignment records or assignment documents
attached to this farm in accordance with 37 CFR 3,73(c).

Please change the correspondernice address for the application identified in the attached statement
under 37 CFR 3.73(c) to

m The address associated with Customer Nurnber: 167455

Firm or individual name

Address

City State i Zip

Country

Telephone | Email

Assignee name and addrﬁss

@i, Suite 402, Sencha-gu

Seou OS"%“ R, bhc af Kerse

A copy of this fom"n?tcgether with a statement under 37 CFR 3,73{c} {Form PTO/AIA/96 or equivalent} is required to be
filed in each application 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 Attorney is to be filed.

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

Signature ( /'\_f_‘/ Date4/24/2020

Namavangaﬁor Jung Telephone 82-10-2250-9592

Title Vice Prasident

€122 2ng 37 £F3 1,13 and
ed appucaf:on form to .he U

IS5 O m yrefess! the h
iated to take 18

information Officer, US, Patant and Trademark O N X
ED FORMS TO THIS ADDRESE, SEND YTO: Coammy ner for Patents, 2.0, Box 1450, Alexandria,
If you need assistance in cempleting the Jorm, coil 1-800-PT(-4139 and seizct aption 2.

besenttathe ©
SEND FEES OR (OMPL
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the atiached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this infermation 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 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 (8 U.S.C. 852) 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 {o 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 shali be required
to comply with the requirements of the Privacy Act of 1974, 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, 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 disciosed, as a routine use, to ancther federai agency for
purposes of National Security review (35 UJ.8.C. 181) and for review pursuant o 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. 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., G8A or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disciosed, 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 abandened or in which the proceedings
were ferminated and which application is referenced by sither 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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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)

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

Application No./Patent No.: 15/935,626 Filed/Issue Date: 03-26-2018
Titled: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

Applicant’/Patent Owner:

Pantech Corporation _a Corporation

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

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

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. |:| 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: JUNG, MYUNG CHEUL et al. To: PANTECH CO., LTD.
The document was recorded in the United States Patent and Trademark Office at
Reel 037006 , Frame 0013 , or for which a copy thereof is attached.
2 From: JUNG, MYUNG CHEUL et al. To: PANTECH INC.

The document was recorded in the United States Patent and Trademark Office at
Reel 044786 , Frame 0742 , 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-PT0-9199 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.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

PANTECH INC. To: PANTECH CORPORATION

The document was recorded in the United States Patent and Trademark Office at
Ree| 052662 . Frame 0609

, or for which a copy thereof is attached.

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

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

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

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

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

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

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

/Yeasun Yoon, Reg.# 73663/ 2020-06-01
Signature Date
Yeasun Yoon 73663

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc Code: R46C.REQ
Document Description: Request under 37 CFR 1.46(c) to correct, update or change the applicant.

PTO/AIA/41 (04-15)

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

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

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

(" REQUEST TO CORRECT OR UPDATE | Appiication Number 15/935,626 N\
THE NAME OF THE APPLICANT UNDER | Filing Date 03-26-2018
37 CFR 146(C)(1)’ OR CHANGE THE First Named Inventor Myung Cheul JUNG
APPLICANT UNDER 37 CFR 1.46(c)(2) [-A*Y™ 2411
(FOR USE ONLY IN APPLICATIONS FILED ON OR AFTER ExamAiﬂAer Name KIM, HARRY H
SEPTEMBER 16, 2012) Zl:;tk\)t::ner Docket PPAOOOZUS

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

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

Please check the applicable box(es) below.

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

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

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

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

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

E‘ A Statement Under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent). See MPEP 325.
lam the

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

signature / Y€@SUN YooON, Reg.# 73663/

Typed or printed name _Yeasun Yoon
Date 2020-06-01

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

l:l ** Total of forms are submitted.

_This collection of information is required by 37 (mhe information is required to obtain or retain a benefit by the public which is to me (and by the USPTT
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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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 (56 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. Arrecord 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. 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. 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. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIAI 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | #88¥agssd— PPA0002US

Application Data Sheet 37 CFR 1.76
pprcation Lata shee Application Number 15/935,626

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Title of Invention |~ SnecTiiTY SYSTEM

The apgplication data sheet s pant 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 ocutlined in 37 CFR 1.76

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

Secrecy Order 37 CFR 5.2:

; Portions or all of the application associated with this Application Data Sheet may fail under a Secrecy Order pursuant {0
' 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 Middie Nams Family Name Suffix
Myung Cheul JUNG
Residence Information {Select One) () US Residency (8 NonUS Residency () Active US Military Service
City  |Seoul Country of Residence | KR
Mailing Address of Inventor:
Address 1 {Pantech R&D Center Bldg., Sangarn-dong)
Address 2 179 Seongam-ro, Mapo-gu
City Seoul State/Province
Postal Code 121-904 | Countryi KR
inventor 2
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Kang Suk HUH

Residence Information {Select One) (O US Residency (8 Non US Residency () Active US Military Service

City Seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 {Pantech R&D Center Bldg., Sangam-dong)

Address 2 179 Seongam-ro, Mapo-gu

City Seoui State/Province
Postal Code 121-904 | Country KR

Inventor 3
Legal Name
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Attorney Docket Number |—Res%aidec4- PPA0002US

Application Data Sheet 37 CFR 1.78

Application Number _15/935,626
Titie of Invention METHOD AND AFPPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL
CONNECTIVITY SYSTEM
Prefix| Given Name Middie Name Family Name Suffix
Jae Hyun AHN

Residence Information {Select One} (O US Residency (8 NonUS Residency () Active US Military Service

City Seoul Country of Residence 3 KR

Mailing Address of Inventor:

Address 1 {Pantech R&D Center Bldg., Sangam-dong)

Address 2 179 Seongam-ro, Mapo-gu

City Seoul State/Provingce

Postal Code 121-204 | Country KR

Inventor 4

Legal Name

Prefix| Given Name Middie Name Family Name Suffix
Ki Bum KWON

Residence Information {Select One) (O US Residency (8 NonUS Residency () Active US Miltary Service

City | Seou Country of Residence | KR

Mailing Address of Inventorn:

Address 1 (Pantech R&D Center Bidg., Sangam-dong)
Address 2 179 Seongam-ro, Mapo-gu
City Seoul State/Province

Postal Code

121-904 | Countryi 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}.

[ 1 An Address is being provided for the correspondence Information of this application,

Custiomer Number =8e35— 167455

Emaill Address patent@capitoliplaw.com
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Application Data Sheet 37 CFR 1.78

Attorney Docket Number | Re87a08c4— PPA0002US
Application Number 15/935,626

Title of invention

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL
CONNECTIVITY SYSTEM

Application Information:

Title of the Invention

DUAL CONNECTIVITY SYSTEM

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN

Attorney Docket Number] R86724604— _ PPA0002US

Smail Entity Status Claimed [ |

Application Type

Nonprovisional

Subject Matter

Utility

Total Number of Drawing Sheets {if any) 15

Suggested Figure for Publication {if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C 111{) 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 pricrity 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 reguirements of 37 CFR 1.57(a).

Application nurmber of the previously Filing date (YYYY-MM-DD)

filed application

Intellectual Property Authority or Country

Publication Information:

[1 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. 1 nereby request that the attached application not be published under
35 U.8.C. 122{b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

Representative Information:

Representative information shouid 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 atiorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If boih seclions are completed the customer
Number will be used for the Representative information during processing.

Please Select One:

Customer Number [ Q US Patent Praclitioner ‘ C) Limited Recognition {37 CFR 11.8)

Customer Number

58057 167455
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Attorney Docket Number | -Reszaidsed— PPA0002US

15/935,626

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Titie of Invention | o e eTiviTY SYSTEM

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.8.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. 118(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 Continuily Type Prior Application Number OYYYY-MM-DDY
15/935,626 Continuation of 14880407 2015-11-10

Prior Application Status

Application Number

Continuity Type

Prior Application Number

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

14890407

a 371 of international

PCT/KR2014/004189

2014-05-09

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 {o claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 118(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)‘ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55())(1) and (2). Under the PDX program, applicant bears the uitimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

(.“,oumrg,!i

Filing Date (YYYY-MM-DD)

ACCess Codei (if applicable}

10-2013-0053408

KR

2013-05-10

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 1o or the benefil 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

[7] 18, 2013,

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

16, 2013, will be examined under the first inventor {o file provisions of the AlA.
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Attorney Docket Number |—Res%adéc4- PPA0002US
Application Number 15/935,626

Application Data Sheet 37 CFR 1.78

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Titie of Invention | o e eTiviTY SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

VWhen this Application Data Sheet is properly signed and filed with the application, applicant has provided writien
authority to permit a pariicipating 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 o any search resuilts 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.

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 P office(s). Instead, Form PTO/SB/38 or PTO/SB/69 must be used as appropriate.

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

A. Priority Document Exchange (PDX} - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
(JPQ), the Korean Intellsctual Property Office (KIPO), the Stale Intellectual Property Office of the People’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIPQO), and any other foreign intellectusl property office
participating with the USPTQ in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent gpplication is filed, access {o: (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)

O2

the undersigned hereby grants the USPTO authority {0 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((2).

The applicant is reminded that the EPC's Rule 141(1) EPC (European Patent Convention) requires applicants o submit a
copy of search results from the instant application without delay in a Eurcpean 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 1o permit a paricipating foreign IP office access to the instant
{1 application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO fo transmit to the EPO any search resulis from the instant patent
[ 1 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 io the
application in accordance with 37 CFR 1.14.
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Application Number 15/935,626

Application Data Sheet 37 CFR 1.78

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Titie of Invention | o e eTiviTY SYSTEM

Applicant Information:

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

Applicant 1

if the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. ifthe applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who ctherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

@ Assignee @ Legal Representative under 353 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 Decesased or Legally Incapacitated Inventor:

if the Applicant is an Organization check here. pd

Crganization Name | piazeesiie Pantech Corporation

Mailing Address Information For Applicant:

Address 1 ¢ oTEEATTErO e 8 Yangjaecheonro-21gil, Suite 402, Seocho-gu
Address 2

City Seoul State/Province 06748
Country } KR Postal Code

Phone Number Fax Number

Email Address

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

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.

ONEPLUS - EX. 1002
Page 74



PTOIAIAI4 (02-18)

Approved for use through 11/30/2020. OMB 0851-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it containg a valid OMB control number.

Attorney Docket Number | -Reszaidsed— PPA0002US
Application Number 15/935,626

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL
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Application Data Sheet 37 CFR 1.78

Title of invention

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be inciuded on the patent
application publication. An assignee-applicant identified in the "Applicant information” section wili appear on the patent application
publication as an applicant. For an assignee-applicant, compiete 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 Middie Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i ' 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 bution.

Signature:
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
aiso 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 {&.q., see USPTO Form PTO/AIA/S1) on behalf of alf joint invenior-applicanis.

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

Signature |/Yeasun Yoon, Reg.# 73663/ Date (YYYY-MM-DD)| 2020-06-01

First Name | Yeasun | Last Name EYoon Registration Number | 73663

Additional Signature may be generaled within this form by selecting the Add buiton.
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Application Data Sheet 37 CFR 1.78 e T
Application Nurnber 15/935,626
Title of Invention METHOD AND AFPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL
CONNECTIVITY SYSTEM

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefil by the public which
is 1o file (and by the USPTO io process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated 10 take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time wili vary depending upon the individual case. Any comments on the amount of time you require o
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Gfficer, 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 T0: 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 prindipal purpose for which the information is used by the U.5. Patent and
Tradermark Office is to process and/or examine your submission related to a patent application or patent. f 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 Freedorm of Information Act {5 1.5.C. 552} and the Privacy
Act {5 US.C 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

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

3 Arecord in this system of records may be di ed, 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 1o 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, 1o another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act {42 U.S.C. 218(0)).

-~

A record from this system of records may be disciosed, 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 responsibifity to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant {i.e, GSA or Commerce) directive. Such disciosure shall not be used to make determinations about

8. Arecord from this system of records may be disciosed, as a routine use, to the public after either publication of the application pursuant to 35 US.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151, Further, a record may be disciosed, 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 pu spactions or an issued patent.

9. Arecord from this system of records may be disciosed, 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.

£FS Web 2.2.13
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506059812 05/14/2020
PATENT ASSIGNMENT COVER SHEET

Electronic Version vi.1 EPAS ID: PAT6106526
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT
NATURE OF CONVEYANCE: ASSIGNMENT
CONVEYING PARTY DATA
Name Execution Date
PANTECH INC. 05/06/2020
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: 208
Property Type Number
Patent Number: 8811268
Patent Number: 8995372
Patent Number: 9246841
Patent Number: 9554341
Patent Number: 9961648
Patent Number: 10299224
Patent Number: 10074345
Patent Number: 9491210
Patent Number: 9152479
Patent Number: 9101047
Patent Number: 9763283
Patent Number: 9930720
Patent Number: 9236993
Patent Number: 8665982
Patent Number: 8908490
Patent Number: 8867655
Patent Number: 8861634
Patent Number: 8953553
Patent Number: 8855002
Patent Number: 8892122
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Property Type Number
Patent Number: 10050754
Patent Number: 10090903
Patent Number: 9042881
Patent Number: 9398482
Patent Number: 8837340
Patent Number: 8965446
Patent Number: 8284975
Patent Number: 7738669
Patent Number: 6928116
Patent Number: 6973257
Patent Number: 7088772
Patent Number: 7787745
Patent Number: 8130829
Patent Number: 7511859
Patent Number: 8587710
Patent Number: 9128555
Patent Number: 8532432
Patent Number: 9197882
Patent Number: 8887196
Patent Number: 7804967
Patent Number: 8213985
Patent Number: 9407223
Patent Number: 10394516
Patent Number: 7298292
Patent Number: 7142845
Patent Number: 7123904
Patent Number: 8068856
Patent Number: 7647058
Patent Number: 7356199
Patent Number: 7099987
Patent Number: 7574130
Patent Number: 7746390
Patent Number: 7817195
Patent Number: 8875018
Patent Number: 8856510
Patent Number: 9112874
Patent Number: 8699706
Patent Number: 8327145
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Property Type Number
Patent Number: 7302277
Patent Number: 8533450
Patent Number: 8447964
Patent Number: 7644260
Patent Number: 8627267
Patent Number: 7532603
Patent Number: 8019273
Patent Number: 7583929
Patent Number: 7768578
Patent Number: 7817751
Patent Number: 7831248
Patent Number: 7873956
Patent Number: 7870391
Patent Number: 7539908
Patent Number: 7721000
Patent Number: 7761679
Patent Number: 8471887
Patent Number: 6937653
Patent Number: 8620000
Patent Number: 8374171
Patent Number: 8248450
Patent Number: 8793622
Patent Number: 6914891
Patent Number: 7418257
Patent Number: 9015826
Patent Number: 8594645
Patent Number: 7693799
Patent Number: 8453055
Patent Number: 8599153
Patent Number: 8893052
Patent Number: 8601599
Patent Number: 8626125
Patent Number: 7561693
Patent Number: 7630183
Patent Number: 8832426
Patent Number: 8891502
Patent Number: 8955056
Patent Number: 8886160
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Property Type Number
Patent Number: 7139588
Patent Number: 7426402
Patent Number: 8797921
Patent Number: 7920574
Patent Number: 8031597
Patent Number: 7779324
Patent Number: 8780734
Patent Number: 8929811
Patent Number: 8407279
Patent Number: 8953835
Patent Number: 7599718
Patent Number: 8320534
Patent Number: 6970452
Patent Number: 7796553
Patent Number: 7352719
Patent Number: 7697597
Patent Number: 8620377
Patent Number: 7912496
Patent Number: 7542724
Patent Number: 8750872
Patent Number: 7107082
Patent Number: 7496337
Patent Number: 8528051
Patent Number: 7869489
Patent Number: 7085331
Patent Number: 8559572
Patent Number: 8588190
Patent Number: 8391274
Patent Number: 7609965
Patent Number: 8472953
Patent Number: 7424297
Patent Number: 7873360
Patent Number: 7809839
Patent Number: 8139480
Patent Number: 7471967
Patent Number: 8346322
Patent Number: 6975724
Patent Number: 8803016
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Property Type Number
Patent Number: 7833029
Patent Number: 8514558
Patent Number: 7567830
Patent Number: 7577466
Patent Number: 7679808
Patent Number: 8611084
Patent Number: 8672692
Patent Number: 9042095
Patent Number: 9395760
Patent Number: 9705553
Patent Number: 8380327
Patent Number: 8922531
Patent Number: 6995717
Patent Number: 7599725
Patent Number: 7626553
Patent Number: 8581786
Patent Number: 6930671
Patent Number: 7466995
Patent Number: 8754608
Patent Number: 7702118
Patent Number: 7657046
Patent Number: 7835699
Patent Number: 7505737
Patent Number: 7733206
Patent Number: 10250398
Patent Number: 9426039
Patent Number: 9445384
Patent Number: 9774361
Patent Number: 9754557
Patent Number: 9756436
Patent Number: 8855481
Patent Number: 9324176
Patent Number: 9271323
Patent Number: 9112966
Patent Number: 9148810
Patent Number: 9686160
Patent Number: 10140014
Patent Number: 9448652
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Property Type Number
Patent Number: 10459628
Patent Number: 9563356
Patent Number: 9535571
Patent Number: 9298348
Patent Number: 8711179
Patent Number: 10055037
Patent Number: 9063654
Patent Number: 9483492
Patent Number: 10403964
Patent Number: 9065892
Patent Number: 9201459
Patent Number: 7706331
Patent Number: 8098634
Patent Number: 8699618
Patent Number: 6778606
Patent Number: 6792163
Patent Number: 6662153
Patent Number: 6741960
Patent Number: 6892220
Patent Number: 7020495
Patent Number: 8300600
Patent Number: 6810071
Patent Number: 6692275
Patent Number: 6788028
Patent Number: 6549761
Patent Number: 6393280
Patent Number: 6993329
Patent Number: 7020194
Patent Number: 6754667
Application Number: 15935626
Application Number: 14890409
Application Number: 14473451
Application Number: 14300525
Application Number: 14245884
Application Number: 16135571
Application Number: 13594023
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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:

5712064847
patent@capitoliplaw.com
CAPITOL IP LAW GROUP, PLLC
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- This CONFIRMATORY ASSIGNMENT OF PATENT RIGHTS (this “Assigament™) is made this
Ném day of May 2020, by Pastech Inc(Registration No. 1101115868736}, a Korean company (“Assignor™),
it favor of Pangech Corporation (Registration No. 110111-7302063), & Korean company {“Assigaec™}.

WHEREAS, Assignor and Assignee are party to that certain Palent Sale and Puerchase Agreement of
even date herewith {as i effect from time to Hme, the “Tutellectual Freperty Sale and Purchsase
Agveement”); capitalized terms used but not otherwise defined in this Assignment shall have the respective
meaning assigned theveto in the Patent Sale and Purchase Agreement; and

WHEREAS, pursuant to the Patent Sale and Purchase Agreernent, Assignor has agreed ta sell, convey,
transfer, assign and deliver to Assignee all right, title and ixierest, incloding, without lmitation, Patent Rights,

hereto {eollectively, the “Patents™).

NOW, THEREFORE, for good and valuable consideration, receipt of which is bereby acknowledged
by Assignor, Assignor hereby sells, conveys, transfers, and assigns to Assignee, s successors, legal
represeriatives and assigns all right, title and interest in the United States and throughout the world in and to:

The Patents and any and all letters patent that are or may be granted theveon, and any legal equivalent
and counterpart thereof that may be granted in any country or couniries foreign to the United States, in.each
case including withowt Himitation any exiensions, substifuies, continuations, continuations-in-part, divisions,
refssucs, reexaminations, and renewals thereof, or other equivalents thereof, and further, all rights and
privileges periaining to the Patents and any and all letiers patent that are or may be gasted thereon, and any
legal equivalent thereof that may be granted in any country or countries forsign to the United Btates as well as
ail inventions, invention disclosures, and discoveries deseribed in any of the forepoing and including, without
Hmitation, the right, §f any, to petition, sue or otherwise seck and recover damages, profits and any other
remedy {monctary, injunotive, declaratory or other relief or remedy of any kind} in the United States and
anywhere throughout 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 lcense, agreement, contract or other matter relating thereto.

Assignor hereby authorizes and reguests the Conumissioner of Patents and Trademarks of the United
States of America and the appropriate officers of all other jurisdictions in which the Patents are or may be
registered or in which appleations included among the Patents are pending, to record the title of Assignes, its
successors, lepal representatives and assigns, as owner of all right, title and interest in and to the Patents, and
10 issite fo Assignee, ifs suocessors, legal representatives and assigns; 2l letters patent and any legal equivalent
thereof that may be granted in any country or countries foreign fo the United States and recordations of patent
rights resulting from any spplication included among the Patents, sccording to this instrument.

Exeept to the extent that federal law preempts state law with regpect to the matters covered hereby,
this Assignment shall be goversed by and construed in aceordance with the laws of the State of Delaware,
without giving effect to any of the principles of conflicts of taws thereof that would result in the application of
the laws of another jurisdiction io this Assignment.

This Assignment will inure fo the benefit of Assignee, its successors, assigns, and other legal
represertatives and will be binding upos Assignor, is successors, assigns, and other legal represeniatives.
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Assignor has the Rl power and authority, aad has obtained alf Thied Party consents, approvals and/or
other authorizations required to enfer into this Assignment and to carry out its obligations bereunider.

IF Assignee s unable for any reason to secure Assighor’s oy its affiliates or thelr respective successors’
or assigns’ signature fo any document 1 is entitied to vuder this Assignment, Assignor and its affiliales hereby
irrevocably designate and appoint Assignee, and Assignee’s duly authorized officers, agents and
representatives, as ifs agents and attorneys-in-fact, coupled with an interest, with fall power of substitution to
act for and on the behalf dnd instead of Assignor, to exceute and file any such documnent or documents and to
do all other lawfilly permitted acts to further the purposes of this Assignment with the same legal foree and
effeet as if executed by Assignor.

IN WITNESS WHEREOY, Assignorhas caused this Assigmment 10 be executed by its dudy authorized
officer, a¢ of the date first written above.

ASSIGROR:

Pauntech lnc.

e

By i—? - %
Mame: P %‘
"Fitle: L.

5)

t"~

2o ii;g f

w

Q”’% %x
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Schedule A

Counky Applivation # Application Issued # Issued Date
Date

US| 13/518326 2010-12-10 | 8811268 2014-08-19
Us | 137638507 20110325 | 8995372 2015-03-31
US| 14/356143 2012-10-24 | 9245841 2016-01-26
US| 14/374604 2013-01-17 | 9554341 2017-01-24
US| 14/782468 2014-03-26 | 9961648 2018-05-01
KR | 2013-0037322 2013-04-05 2037368 2019-10-22
US| 15/947184 2018-04-06 | 10299224 2019-05-21
ON | 031600409 2003-09-23 | 7L.03160040.9 2005-10-05
CN | 2003107121584.X 2003-12-29 | ZL200310121584X | 2008-0G1-14
KR | 2003-0075624 2003-19-28 | 0604531 2006-07-18
CN | 2004100117365 004-09-24 | ZL2004100117365 | 2007-10-03
CN | 2004100283257 2004-01-21 | ZL7004100283257 | 2007-07-04
HK 1051013179 2005-02-17 | 1068986 2007-G4-07
CN | 2004101003395 2004-12-06 | ZL20DA10I00339.5 | 2009-09-16
P 2092-029139 2013-02-18 | 5943856 2006-03-28
US| 13741539 2013-01-15 | 10074345 2018-09-11
US | 14/074250 2013-11-07 | 9493210 | 2016-11-08
US| 14/134548 2W13-12-19 | 9152479 2015-10-06
US| 14/015208 2013-08-30 | 9101047 2015-08-04
MX | MX/A2807/004717 | 2007-04-19 | 294022 2007-08-21
us | 14/890403 2614-05-09 | NOA
KR | 2013-0037776 | 2013-04-05 2037389 2019-106-22
Us | 14/782534 2015-10-05 | 9763283 2017-09-12
US | 14/890407 2014-05-09 | 9930720 2018-03-27
KR | 2013-8053408 2013-05~10 2055042 2019-12-18
us | 15/935626 2018-03-26
us | 14/890409 2014-05-09
1D | P-201508345 2015-12-10 | IDPOOGOS0G78 2018-03-12
KR | 20140037185 2014-03-28
KR | 20130053407 2013-05-10
US| 14/234086 012-07-25 | 9236993 2014-01-12
Us | 13/579755 011-02-17 | 8645982 2014-03-04
Us | 13/639451 2011-04-04 | 8908490 2014-12-G9
us | 13/824177 WH-09-15 | B8&7655 2014-10-21
Us | 13/639473 2011-03-31 | BR616EA 2014-10-14
KR | 2010-0013045 2010-02-11 1652248 2016-08-24
Us | 13/577904 2015-01-28 | 8953553 2015-02-18
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US | 13/505637 M010-11-02 | BBEHAN2 2014-10-07
KR | 20090022358 2000-03-16 | 1055573 2011-08-02
KR | 2009-0047468 2009-05-29 | 1055444 2011-08-02
Us | 13/375194 2010-05-28 | 8892122 2014-11-18
KR | 2012-D123583 2012-11-02 1987232 | 2019-06-03
Us | 14/440581 2013-16-17 10050754 2018-08- 14
US| 14/765766 2014-02-05 | 10050903 2018-10-02
KR | 2013-0013050 2013-02-05 2019815 2619-09-03
KR | 2011-0039647 2011-04-27 | $0-1796271-00-00 | 2017-11-03
DE | 127777504 2013-10-02 | 2702798 2019-09-18
FR | 127777506 WI3I0-02 | 2702798 2019-09-18
GB | 127777506 2013-10-02 | 2702798 2019-09-18
P | 2014-508294 2012-04-26 | 5747120 2015-05-15
ON | 201280017949 1 W12-G4-26 | ZL201280017949.1 | 2016-11-30
Us | 13457183 2012-04-26 | 5042881 2015-05-26
us 1 14/356584 W2-11-07 | 9398482 2016~07-19
KR | 2071-0115428 2011-11-87 10-1B41487-60-00 | 2018-03-19
us |1y 2010-08-16 | 8837340 2014-09-16
KR | 2092-0074795 2012-07-05 10794 2019-04-17
P 2012-528746 2010-09-09 | 5599464 2014-08-22
US| 13/522265 20110115 | 8965446 2015-02-24
KR | 20130033022 2013-03-27
us s 2010-04-30 | 8284975 2012-10-0%
us | 11/250487 2005-10-25 | 7738669 2010-06-15
KR | 2005-0014218 2005-02-21 | 591814 2006-06~13
CN | 2005101145812 2005-10-26 | ZL20O5101145882 | 2019-12-15
US | 10/735065 2003-12-11 | 6978116 2005-08-09
KR | 2003-0031853 2003-05-20 | 508975 2005-08-09
us | o9/eroen 2000-07-G6 | 6973257 2005-12-06
Us | 09/789231 2001-02-20 | 7088772 2006-08-08
Us | 11/485846 2006-G7-12 | 7787745 2015-08-31
KR | 2005-0090452 2005-09-28 | 718351 2007-05-08
CN | 2006101001007 2006-06-28 | ZL2006101001007 | 2016-05-12
US| 11/493189 2006-07-26 | 8130879 2012-03-0
KR | 2005-0131453 2005-12-28 | 710674 2007-04-17
CN | 200610111657.0 2006-08-21 1992894 2012-06-13
Us | 10/950313 2004-10-06 | 7511859 2009-03-31
KR | 2003-0069677 20031007 | 549930 | 2006-01-31
US| 12/853798 2016-08-10 | 8587710 7013-11-19
KR | 2009-0090650 2005-09-24 | 1038323 2011-05-25
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WIA-0423

CN | 2010102849236 2010-09-17 | ZL201010284923.6
us | 1a/seisnt 2010-08-23 | 9128555 2015-09-08
ON | 201018277977 X 2010-09-08 | ZL20T030277977X | 2017-09-22
us | 12/877853 2010-09-08 | 8532432 2013-09-10
US| 14/517436 2013-09-04 | 9197882 2015-11-24
KR | 2030-0008108 2010-03-28 | 1982545 2011-11-04
CN | 2010102626948 2010-08-24 | ZL2010102626948 | 2017-06+23
US| 13/220986 2011-09-09 | 8887196 201471111
KR | 2011-0005052 2091-01-18 | 1323460 2013-10-23
KR | 20100072028 20100726 | 1332816 2013-11-19
P | 2011-210830 20110927 | 5572140 2034-07-04
KR | 2010-0119514 20181129 | 1338818 2013-12+02
KR | 2011-0007268 2011-01-25 | 1295544 2013-08-02
KR | 2009-0079279 2009-08-26 | 1092104 20111202
KR | 2010-0100022 20101013 | 1217532 2013-10-04
KR | 2610-0101805 BN0-10-19 | 1266198 2013-05-14
P | 2010191137 2010-08-27 | 5414057 2013-11-22
KR | 20100008444 2010-01-29 | 1082265 2011-11-03
P | 20w 2019-09-05 | 5468585 2014-02-07
KR | 2010-0088597 2010-09-09 | 1337555 2013-1129 |
KR | 2010-0716283 20001122 | 1295712 2013-08-06
KR | 2010-D136580 010-12-28 | 1324336 2013-10-28
KR | 20110008457 2011-01-27 | 1330808 2131112
KR | 2011-0008073 2011-01-27 | 1338700 2013-12-0;
KR 2011-0008574 2011-01-27 1292463 2013-G7-28
KR | 20119008075 20010127 | 1329935 2013-11-08
KR | 2010-0127191 20101213 | 1269773 2013-05-24
KR | 2011-0017150 2071-02-25 | 1328249 2013-11-05
KR | 2011-0055515 2011-06-09 | 1308184 2013-09-06
KR | 2011-0084792 20110824 | 1343609 2013-12-13
KR | 2011-0087985 2013-08-31 | 1330807 2013-11-12
3o | 2011139514 2011-06-23 | 5260705 2013-05-02
KR |2010-0063053 2010-06-30 | 1295714 2013-08-06
KR | 2010-0071623 2010-07-23 | 1363559 2014-02-19
KR | 2010-0073053 2010-07-28 | 1295710 2013-08-06
KR | 2010-00668564 2010-07-09 | 1325757 2013-10-30
K| 20300077897 2010-08-12 | 1347518 2013-12-26
KR | 2010-0077896 2010-08-12 | 1329882 2013-11-08
P | 2011-178323 2011-08-17 | 5284428 2013-06-07
KR | 2010-0079906 2010-08-18 | 1299910 2013-08-19
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2010-08-20

KR | 2010-0080780 1429250 2014-08-05
K | 2010-0080781 2010-08-20 1315299 2013-09-30
KR | 2010-0072513 2010-07-27 | 1397712 2014-05-14
P | 2011-183431 2011-08-25 | 5236085 2013-04-05
KR | 2610-00826%4 2010-08-25 | 1330811 2013-11-12
KR | 2010-0084704 2010-09-03 | 1293776 2013-67-231
P | 2011227994 2011-10-17 | 5485244 2014-02-28
KR | 2010-0062788 2010-06-30 | 1372722 2014-03-04
KR | 2010-0079901 2010-08-18 | 1330805 2013-11-12
KA | 2010-0700007 2010-10-13 | 1286866 2013-07-10
KR | 2030-0095576 2010-09-30 | 1306288 2013-09-03
US| 11/375420 2006-03-13 | 7804567 2010-09-28
KR | 2005-0028679 | 2005-04-06 | 598366 2006-06-30
KR | 2011-0013257 2011-02-15 | 1295713 2013-08-04
us | 11/601196 2006-11-16 | 8213965 2012-07-03
KR | 2006-0011756 2006-02-07 | 654566 2006-11-29
US| 14/039160 2013-09-27 2407223 2016-08-02
US| 15225314 2016-08-01 0394516 2019-08-27
KR | 2012-0108845 2012-09-28 | 1407192 2014-06-05
US| 114492287 2006-07-24 | 7298292 2007-11-20
KR | 2005-0067524 2005-07-25 | 755533 2007-08-29
CN | 200610100101 1 2006-06-28 | ZL200A1010DI0T.1 | 2012-05-30
us | 16/820273 W04-04-08 | 7142845 2006-11-28
us | 10/817177 2004-04-04 | 7123904 2006~10-17
US| 117195748 2005-08-03 | 8048856 W11-11-29
KR | 2004-0064762 2004-08-17 | 620687 2006-08-29
CH | 200510090383.7 2005-08-16 | ZL200S10090383.7 | 2008-12-17
HIKC | 061091987 2006-08-18 | 1091353 2009-07-13
US| 11/300758 2005-12-14 | 7647058 2016-01-12
HK | 031073310 2003-10-14 | 1055655 2006-08-18
CN | 02140902.1 2002-07-09 | ZLO2140902.1 2006-04-05
KR | 2009-0051375 2009-06-10 | 1320143 2013-16-14
KR | 20100009795 2010-02-03 | 1103141 2011-12-29
us | 1v/020262 2004-12-27 | 7356199 2008-G4-08
US | 10/761588 2004-01-20 | 7095987 2006-08-29
KR | 2003-0003894 003-01-21 | 516296 2005-09-13
KR | 2009-0084494 2009-09-08 | 1078057 2011-10-24
GB | 101724797 2015-08-11 2306706 2013-08-21
FR | 101724797 2010-08-11 | 2306786 2013-08-71
DE | 101724797 2010-08~11 | 2306706 2013-08-21
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NL | 101724797 2010-08-11 | 2306706 2613-08-21
KR | 2009-0084571 2009-09-08 | 1356269 2014-01-21
KR | 2010-0011923 2010-02-09 | 1105034 2012-01-04
CN | 201130004238, 2011-01-04 | 2L2031100042388 | 2014-07-02
US| 11/311047 2005-12-19 | 7574130 2009-08-11
KR | 2004-0108855 2004-12-20 | 714816 2007-05-03
Us | 11/087403 005-03-24 | 7746390 2010-06-29
KR | 2004-0021040 2004-03-27 | 580094 2006-05-08
Us | 117375266 2006-03-13 | 7817195 2010-10-19
KR | 2011-0078727 2011-08-01 | 1147730 2012-05-14
KR | 2009-0093472 2009-09-30 | 1115467 2012-02-06
US| 12/938223 2010-11-02 | 8875018 2014-10-28
KR | 2009-0106446 2009-11-05 | 1092591 | 20111205
KR | 2011-0009629 2011-01-31 1282361 2013-06-28
KR | 7011-0089205 2011-09-02 | 1374304 2014-03-07
KR | 2009-0044240 | 2009-07-14 | 1387270 2014-04-14
ON | 201030174919.4 2010-05-07 | ZL201010174919.4 | 2016-08-10
KR | 2009-0097840 2009-16-14 1092552 G11-12-05
KR | 2012-0018141 2012-02-22 | 1357261 2014-01-23
38 | 2009002184 2009-01-08 | 5000643 2012-05-25
US| 12/334825 2008-12-15 | 6856510 2014-10-07
YN 1-2008-03126 2008-12-23 | 14765 2015-11-02
KR | 2008-0010232 2008-01-31 | 981419 2010-09-03
KR | 2006-0100037 2006-10-13 | 1321587 2013-10-17
ON | 2007101821743 2007-08-21 | 7L2007101821763 | 2013-02-27
MX | MX/A2007/00124 | 2012-11-12 | 308182 2013-08-13
US | 11/841190 2007-08-20 | 9112074 2015-08-18
JP | 2007-215138 2007-08-21 | 5101951 2012-10-05
ON | 200710182159 X 2007-08-21 | ZL200710182159.X | 2016-03-02
MY | MX/AJ2007/010123 | 2007-08-20 | 284097 2011-02-16
W 96130743 2007-08-20 | 1446205 7014-07-21
YN | 1-2007-01677 2007-08-21 t4157 2015-06-08
GB | 072533134 2007-08-21 1892924 2014-04-09
FR 072533136 2007-08-21 1892974 2014-04-09
DE | 072533136 2007-08-21 1892924 2014-04-09
KR | 20060101531 2006-10-18 | 1325756 2013-10-30
US| 13/673397 2012-11-09 | 8499706 2014-04-15
US| 12/206350 2009-03-18 | 8327145 2012-12-04
KR | 2008-0027891 2008-03-2¢6 | 973576 2010-67-27
CN | 2009101323362 J009-03-25 | 202009101323362 | 2013-03-27
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20120316

i | 2009-040894 009-02-24 | 4945717
Us | 117130147 2005-05-17 | 7302277 2007-11-27
CN | 200510076408.3 2005-06-10 | ZL2005100766083 | 2009-04-0
WK | DS109197.6 2006-08-18 | 1087299 2009-12-18
US| 1263140 2009-12-04 533450 2013-09-10
US | 12/631264 2009-12-G4 | 8447964 2013-05-23
Us | 11/258294 2005-10-25 | 7644260 2010-01-05
CN | 200510114580 8 2005-10-26 | ZL200510114580.8 | 2009-05-13
GR | 030219534 005-10-07 | 1679599 2012-03-28
FR | 050219534 2005-10-07 | 1479599 2012-03-28
DE | 050219534 2005-10-07 | 1679599 2012-03-78
Us | 11/025987 2005-01-03 | 8627267 2014-01-07
CN | 2004100942517 2004-12-31 | 2L200410094251.7 | 2007-10-31
HK | 06100826.4 2006-01-18 | 1080941 2007-16-31
KR | 2004-D034609 2004-03-04 | 626533 2006-09-13
Us 11167316 2005-(156-28 75325603 2089-05-12
US | 12/510458 2009-07-28 | 8019273 2011-09-13
US | 11/439407 2006-05-22 | 7583929 2005-09-01
KR | 2005-0057708 2005-06-30 | 744210 2007-07-24
ON | 200610110805.7 2006-06-30 | ZL200630110805.7 | 2010-11-24
US| 11/394530 2006-03-30 | 7768578 2010-08-03
us | 117580384 2006-10~12 | 7817751 2010-10-19
P | 2006-235596 2006-08-31 | 4959257 2612-03-30
KR | 2002-0078656 2002-12-11 | 447676 2004-08-30
KR | 2010-0007839 2010-01-28 | 1114587 2012-02-02
US| 14/250038 2005-10-13 | 7831248 2010-11-09
KR | 2004-00872001 2004-10-14 | 645735 2006-11-06
KR | 2011-00B5008 20110825 | 1389482 2014-04-21
US | 10/948325 004-09-24 | 7873956 2011-01-18
KR | 2004<0057776 2004-07-23 | 493551 2067-03-05
GB | 040229882 2003-10-06 | 1519268 2012-04-11
FR | 040229882 2003-10-06 | 1519268 2012-04-1%
DE | 043229882 2003-10-06 | 602004037249.8 2012-04- 11
US | 13/298284 2005-12-09 | 7870391 2011-01-11
CN | 200510131620 % 2005-12-15 | ZL2GOS10131620X | 2092-07-18
KR | 2004-0106554 2004-12-15 | 404585 2006-07-18
US| 11/435418 2606-05-16 | 7539908 2009-05-26
US | 11/489461 20060717 | 7727000 2010-05-18
KR | 2005-D064857 2005-07-18 | 747501 2007-08-02
US| 117295892 2005-12-06 | 7761679 2010-07-20
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KR | 2004-0102465 2004-12-07 | 588199 2006-06-01
Us | 12/510678 2009-07-28 | 8471887 2013-06-25
KR | 2009-0021598 2009-03-13 | 1244045 2013-03-08
US| 09/861359 2001-05-18 | 6937653 2005-08-30
US| 12/597653 2009-08-07 | 9620000 2013-12-31
US| 12/398631 2009-03-05 | 8374171 2013-02-12
KR | 2009-0005486 2009-01-22 | 1308313 2013-09-06
US| 12/559827 2009-05-15 | 8248450 2012-08-21
KR | 2009-0071240 2009-02-13 | 1045430 2011-06-23
US| 12/862344 2010-08-24 | 8793622 21 4-07-29
KR | 2010-0008678 2010-01-29 | 1157333 2012-06-11
Us | 09/758098 2001-03-16 | 6914891 2005-067-05
N | onioiTe 2001-01-18 | ZL01181317.4 2004-09-29
KR | 2012-0019290 2012-02-24 | 1330810 2013-11-12
US| 11/209771 2005-08-24 | 7418257 2008-08-26
Us 13/234%9%7 2011-09-14 2015826 2815-04-21
KR | 2011-0011100 0110208 | 1250641 2013-03-28
KR | 2011-0085324 2011-08-25 | 1218985 2013-10-10
KR | 2011-0085807 2011-08-26 | 1419984 2014-07-09
us | 12/847300 2010-07-30 | 8594645 2013-11-26
KR | 2009-D082076 2009-09-01 | 1102088 2011-12-27
CN | 201010269261 5 2010-08-31 | ZL2030102692615 | 2016-11-30
KR | 2011-0085917 2011-08-26 | 1361333 2014-02-04
KR | 2011-0085881 2011-08-26 | 1266626 2013-05-15
KR | 2011-0009470 2011-01-31 | 1324116 I013-11-19
US| 11/154131 2005-D6-15 | 7493799 2010-04-06
KR | 2004-0090346 004-11-08 | 582389 2006-05-18
Us | 12/612303 2009-311-04 | BASINSE 2013-05-28
KR | 2009-0045805 2009-05-26 | 1055924 2011-08-D3
CN | 201010136945.8 2010-03-31 | ZL2010101369458 | 2013-03-27
KR | 2010-0085446 2096-09-01 | 1340797 2013-12-05
| 2011164125 2011-07-27 | 5490759 2014-03-07
KR | 2010-0073199 2010-07-29 | 1309424 | 2013-09-10
FR | 111755948 2011-07-27 | 2487573 7014-06-18
GB | 111755948 2011-67-27 | 2487523 2014-06-18
DE | 111755948 2011-07-27 | 2487523 2014-04-18
KR | 2010-0073201 2010-07-29 | 1280636 2013-06-25
FR | 11172045.4 la0t1-0630 | 2413609 2014-04-30
58 | 11720454 10430 | 2413409 2014-04-30
DE | 111720454 2011-06-30 | 2413609 2014-04-30
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US | 12/850849 2010-08-05 | B599153 2013-12-03
KR | 2009-0078193 2009-08-24 | 1099135 2011-12-20
ON | 201010262676 X 2010-08-2 | ZL201010262676X | 2016-07-06
OB 10170234.8 2070-07-21 2290931 2015-12-23
FR | 101702348 20-07-21 | 2290931 2015-12-23
DE | 101702348 010-07-21 | 2290931 2015-12-23
Us | 120477579 2009-06-03 | 889052 2014-11-18
KR | 2006-0111587 2008-11-11 1019335 2011-02-24
KR | 2011-0091900 2011-05-06 | 1398709 | 2014-05-14
KR | 2012-0019061 2012-02-24 | 1322952 | 2013-10-22
KR | 2011-D090697 2011-09-07 | 1385429 2014-04-08
US| 12/852685 2010-08-09 | 8601599 2013-12-03
KR | 2009-0087594 2009-09-16 | 1012872 2011-01-27
FR | 101702488 2010-07-21 | 2302549 2014-12-11
DE | 1017024828 2010-07-21 | 2302549 2014-12-11
GB | 101702488 2010-07-21 | 2302549 2014~1211
us | 13/351119 2012-01-16 | 8626125 2014-01-07
KR | 2011-0084799 2011-08-24 | 1380966 2014-03-27
DE | 121487883 2017-05-22 | 2562673 2016-07-13
US| 10/621244 2003-07-15 | 7561693 2005-07-14
KR | 2002-0046599 2002-08-07 | 417125 2004-01-19
CN | 03152635.7 2003-08-01 | ZL03152635.7 2609-07-15
HK | 043042709 2004-06-14 | 1061323 2008-12-18
GB | 032544843 2603-07-17 | 1388970 2006-02-15
FR | 032544843 2003-07-17 | 1388970 2006-02-15
DE | 032544843 2003-07-17 | 1388970 2006-02+15
US| 114129543 2005-05-13 | 7630183 2609-12-08
KR | 2004-0043012 2004-06-11 | 633593 2006-10-04
us | 13/332136 2011-12-20 | 8832426 2514-05-09
KR | 2011-D084789 2011-08-24 | 1295709 2013-08-06
KR | 2011-0090550 2011-09-07 | 1281825 2013-06-27
KR | 2013-0091997 2011-09-09 | 1295508 2013-08-05
KR | 2011-0091998 2011-09-09 | 1295428 2013-08-05
US| 13/618333 2012-09-14 | 8891502 014-11-18
KR | 2011-0093718 0110919 | 1341286 2013-12-06
US | 13/652886 012-10-16 | 8955056 2015-02-10
KR | 2012-0019064 2012-02-24 | 1308357 2013-09-06
KR | 2012-0019099 2012-02-24 | 1368550 2014-02-21
KR | 2012-6018110 2012-02-22 | 1443960 2014-09-17
US| 13/612524 2012-09-12 | 9384160 2014-13-11
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US| 10/963809 2004-10-14 | 7139588 2006-11-21
KR | 20030071924 2003-16-15 | 591815 2006-06-13
KR | 20030039692 2003-06-19 | 553421 2006-02-10
US| 11/020413 2004-12-23 | 7426402 2008-09-16
US| 12/860560 20100820 | 87979 2014-06-05
P | 2010163575 2010-07-21 | 5523233 2014-64-18
KR | 2010-0008321 W10-01-29 | 1080632 2011-10-31
CN 201010239219 | 2090-07-27 | ZL2010102397019 | 2014-09-10
US | 11/672615 M07-02-08 | 7920574 201 1-04-05
Us | 11/017867 2004-12-22 | 8031597 2011-10-04
KR | 2004-0011357 2004-02-20 | 604597 2006-07-18
US | 117485609 2006-07-12 | 7779324 2010-08-17
KR | 2005-0873894 | z005-08-13 | 745738 2007-07-26
us | 13/177736 BI1-07-07 | 8780734 2014-07-15
KR | 2011-0002509 2011-91-11 1357527 2014-01-23
KR | 2011-0084788 2011-08-24 | 1332814 2013-13-19
Us | 13/570213 2012-08-08 8929811 2615-03-06
P | 2012-183053 2012-0822 | 5551217 2014-05-30
KR | 2011-0084419 2011-08-24 | 1372667 2014-03-04
6B | 121806020 2012-08-16 | 2563046 9018-11-21
FR | 12180602.0 2012-08-16 | 2563046 2018-11-21
OF | 121806020 012-68-16 | 2563046 2018-11-21
KR | 2011-0091365 2011-09-08 | 1337135 0131128
Us | 13/010129 2011-02-01 | 8407279 2013-03-26
KR | 2010-0071759 2010-07-26 | 1329847 2013-11-08
KR | 2010-0074271 2010-07-30 | 1244016 2013-03-08
KR | 2010-0076291 2010-08-09 | 1261687 2013-04-30
P | 2011176074 2011-08-11 | 5395855 2013-10-25
KR | 2010-0078113 2010-08-13 | 1308162 2013-09-06
KR | 2010-0088700 010-09-30 | 1419571 2014-07-08
US| 12/868497 2010-08-25 | 8953835 2015-02-10
KR | 2010-0008104 2010-01-28 | 1157597 2012-06-12
CN | 201010286543.6 2010-09-17 | 7L.201010286543.6 | 2016-08-1G
Us | 11/202580 005-12-13 | T599718 2009-15-06
CN | 200510022945 4 05-12-19 | 70.200510022945.4 | 2010-12-01
KR | 2010-0105082 2010-10-27 | 1312745 | o309
KR | 2010-0116257 2010-11-22 | 1340709 2013-12-05
US| 12/398697 2009-02-05 | 8320534 2012-11-27
KR | 2008-0020451 2008-03-05 | 971409 2010-07-14
KR | 2012-0019102 012-02-24 | 1399193 2014-05-19
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US| 09/804912 2001-03-13 | 6970452 2005-11-29
3B | 2010-252584 20161111 5547611 2014-05-23
KR | 2009-0114523 2009-11-25 | 10956408 2011-12-13
CN | 201010552008.0 2010-11-17 | 102076130 2314-09-10
US| 11/493216 | 2006-07-26 | 7796553 2016-09-14
6B | 06151973 2006-07-31 2434951 | 2010-12-22
FR | 0604808 2006-07-25 | 2896941 { 2010-02-26
KR | 2006-0009591 2006-02-61 | 752770 | 2007-08-21
CN | 200410110959 4 2006-08-11 7L200610110959.6 | 2014-01-29
US| 10/973416 2004-10-27 | 7352719 2008-04-01
KR | 2003-0075639 2003-10-28 | 541495 2005-12-29
US| 11/148843 2005-06-09 | 7697597 2010-04-13
us oz 2011-02:22 | 8620377 2013-12-31
US| 11/263241 2005-15-31 7912494 7011-03-22
KR | 2005-0000550 2005-01-04 | 604545 2006-07-18
CN | 2005101145795 2005-10-26 | ZL200510114579.5 | 2010-05-05
Us | 11/165704 2005-06-24 | 7542724 2009-06-02
KR | 2004-0063810 2004-08-13 | 552238 | 2006-G2-07
Us | 12/477567 2009-04-03 | B750872 2014-06-190
KR | 2008-0057712 2008-06-10 | 970549 2010-67-08
CN | 200510091166 2005-08-09 | ZLZ00510091166.X | 2007-11-21
Us | 10/068479 2002-02-07 7107082 2006-09-12
WL fwaprey [o00201-23 | 347999 2007-15-25
CN | 200510115553.2 2005-11-64 | ZL200510115553.2 | 2011-05-28
US| 117025986 2005-01-03 | 7496337 2009-02-24
US| 138 2011-05-31 | 8528051 2013-09-03
KR | 2010-0134362 2010-12-24 | 1328779 2013-11-06
KR | 2612-0019340 2012-02-24 | 1332813 2013-11-19
US| 114694243 W007-03-30 | 7869489 2011-01-11
P 2002-169135 2002-06-1G | 3886853 2006-12-01
us | 10/165709 2002-06-07 | 7085331 2006-08-01
CN | 02124395.7 2002-06-09 | ZLO2126395.7 2006-07-05
US| 13/342350 2012-01-03 | 6559572 2013-10-15
2 1 7011-131365 20T1-06-13 | 5178883 2013-D1-18
us  |11/930143 2006-03-28 | 8588190 2013-11-19
YN 1-2007-81977 2007-09-27 | 9723 2011-08-11
MX | MX/Af2007/011876 | 2007-09-26 | 28336 2010-12-28
DE | 867327197 2007-05-27 1844408 2014-11-13
ER | 067327197 2067-09-27 | 1864408 2014-11-13
68 | 067327197 2007-09-27 | 1864408 20141113
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KR | 2011-0084516 2011-08-24 | 1314424 2013-09-26
US| 11/263953 2005-11-07 | 8391274 2013-03-05
KR | 2004-0104423 2004-12-16 | 604530 2006-07-18
US| 10/744794 003-12-22 | 7609965 2009-10-27
KR | 2010-0009887 2010-02-03 | 1327636 2013-11-04
Us | 13/615890 2014-01-28 | 8472953 2013-06-25
KR | 2010-0009886 2010-02-03 | 1240560 2013-04-26
US | 31/236519 05-09-28 | 7424297 2008-09-09
Us | 12/185355 2008-08-04 | 7873360 2011-01-18
KR | 2010-0009880 2010-02-03 | 132759 2013-11-04
KR | 2010-0119798 2010-11-29 | 1462856 2014-11-12
US| 11/340398 2006-01-25 | 7809839 2016-10-05
KR | 2005-0007190 2005-01-26 | 716817 2007-05-63
KR | 2006-0097537 2006-10-04 | 818630 2008-03-24
us | v2reeson 2009-02-11 | 8139480 2012-03-20
KR | 2008-0052623 2008-06-04 | 969154 2010-G7-01
Us | 11/257919 2005-10-25 | 7471947 2006-12-30
Us | 12/847130 2010-07-30 | 8346327 2013-01-01
KR | 2002-0037547 2002-06-29 | 468594 2005-01-06
HK | 031011805 2003-02-18 | 1049082 2005-04-22
CN | 021064113 2002-02-27 | 71021064113 2004-07-28
US| 09/927945 2001-08-10 | 6975724 2005-12-13
Us | 12/831686 W010-07-07 | 8803014 2014-08-12
KR | 2009-0094615 2009-10-06 | 1092179 2011-12-02
P 2010007895 2010-D1-18 | 5720042 2013-03-15
US| 12/556366 2009-09-09 | 7833329 2010-11-16
KR | 2009-0017078 2009-02-27 | 1049347 2011-07-07
ON | 2009102260695 2009-11-25 | 7L200910226069.5 | 2013-11-20
ne | 091880722 2009-12-21 | 2224692 2013-11-28
GB | 091800722 2009-12-21 | 2224692 2613-11-28
FR | 09180072.2 2009-12-21 | 2224492 2613-11-28
US| 127646011 2009-12-73 | 8514558 2013-08-20
KR | 2009-0048196 2009-86-01 162709 2011-03-29
US| 11/389895 2006-03-27 | 7567830 2009-07-28
US | 11/476311 I006-06-27 | 7577466 2009-08-18
KR | 2005-0127391 2005-12-21 | 743093 2007-07-20
US| 117306939 2006-01-17 | 7679808 2010-03-16
US | 13/346447 2012-01-09 | 8611084 20131217
KR | 2011-0009479 0110137 1331694 2013-11-14
US| 13/367835 2012-02-07 | 8472692 2014-03-18
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US| 13/427447 2012-03-22 | 9042095 2015-05-25
Us | 14/719857 2015-05-22 | 9395740 2016-07-19
US| 15/212860 2016-07-18 | 9705553 2017-07-11
@ 1 2012-192851 2012-09-03 | 5512767 2014-04-04
ON | 2012103186592 012-G8-31 | ZL201Z10318659.2 | 2016-07-06
KR | 2011-0089283 011-09-02 | 1395358 2014-05-08
KR | 2010-0062787 2010-06-30 | 1292574 2013-07-29
DE | 111712485 2011-06-24 | 2403222 2013-02-14
68 | 111712485 2001-06-24 | 2403227 2013-02-14
FR | 111712485 20110624 | 2403222 2013-02-14
US | 12/849614 | 2010-08-03 | 8380327 2013-02-19
KR | 2010-0008584 2010-01-29 | 1067587 2011-09-15
CN | 2010102431738 2010-07-28 | ZL2010102431738 | 2014-02-24
KR | 2010-0100044 2010-10-13 | 1258327 2013-04-19
Us | 12/852475 2010-08-09 | 8922531 2014-12-36
KR | 2010-0008586 2010-01-29 | 1078899 2011-10-24
3P | 2011260951 2011-11-29 | 5478593 2014-02-21
KR | 2011-0055309 2011-06-08 | 1245375 2013-03-13
KR | 2011-0077473 2011-08-03 | 1330809 2013-11-12
KR | 2011-0081399 2011-08-16 | 1306297 2013-09-03
P | 2012-160295 2012-07-19 | 5465756 2014-G1-31
KR | 2011-0085121 2011-08-25 | 1340718 9013-12-05
US | 10/810367 2004-03-26 | 6995717 2006-02-67
KR | 2005-0081446 2005-09-01 718375 2007-05-08
6B | 062502307 2005-09-01 1760827 2009-11-18
FR | D6250230.7 2005-09-0% 1760827 2009-11-18
0 | 062502207 2005-09-01 1760827 2009-11-18
ON | 2006100070160 2006-02-14 | 1925213 2012-01-11
US| 11/172268 2005-06-29 | 7599725 2009-10-06
US| 11/287330 2006-03-23 | 7626553 2009-12-01
US | 12/876692 2010-09-07 | 8581785 2013-11-12
KR | 2011-0007015 2011-01-24 | 1332846 2013-11-19
us | 10185119 2002-06-27 | 6930671 2005-08-16
CCN | 021409394 2002-07-10 | 7L02140949.6 2008-05-07
Us | 11/257702 2005-10-25 | 7466995 2008-12-16
KR | 2004-0112066 2004-12-24 | 591825 2006-06-13
Us | 13/229034 2011-09-09 | 8754408 2014-06-17
KR | 2011-0014187 2001-02-17 | 1243587 2013-03-07
Us | 1imreet 2005-03-04 | 7702118 2010-04-20
HK | 06100322.3 2006-01-02 | 1077962 2010-07-30
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KR | 2010-0008804 2010-01-29 | 1093222 2011-12-06
Us | 11/301841 2005-12-17 | 7657046 2010-02-02
KR | 2005-0016126 2005-02-25 | 718384 2007-05-08
US| 12/251592 2008-10-15 | 7835699 2001116
US| 13/326534 2006-01-05 | 7505737 2009-03-17
Us | 11/382104 2006-10-17 | 7735206 2010-06-08
KR | 2005-0097446 2005-10-17 | 716848 2007-05-02
KR | 2010-0127485 2010-12-14 | 1330262 2013-11-17
KR | 2011-0003512 2011-01-13 | 1240082 2013-02-27
KR | 20120020996 2012-02-29 | 1345960 2013-12-20
KR | 2011-0003771 2011-01-13 1275289 2013-06-10
KR | 2011-0048520 2011-07-12 | 1337014 2013-11-28
us | 157243594 2016-08-22 10250398 2019-04-02
US| 13/251416 111063 | 9426039 016-08-23
P | 2011-274921 2011-12-15 | 5244959 2013-04-12
68 | 111876108 0V1-11-03 | 2269754 2016-01-27
FR | 111876108 013-11-03 | 2469754 2016-01-27
DE | 111876108 2011-11-03 | 2469754 2016-01-27
KR | 7010-0135729 WAO-12-27 | 1337724 2013-11-29
KR | 20140054468 2014-05-07

KR | 20140011400 2014-01-29

KR 120136123911 2013-18-17

KR | 20130094767 2013-08-09

KR | 20130111132 2013-09-16

KR | 2001-0040510 2001-07-07 | 407207 2003-11-14
KR | 70130095028 2613-08-09

KR | 20130094768 2613-08-09

KR | 20140055304 2014-05-09

KR | 20140055303 2014-05-09

KR | 20140053657 2014-05-02

KR | 20140032294 20140319 |

KR | 20130115645 2013-09-27

KR | 20140102074 2014-08-08

KR | 20130082112 20130712

KR | 20130094057 2013-08-08

KR | 20130094916 2013-08-09

KR | 20130094915 2013-08-09

KR | 20130093849 2013-08-07

KR | 20130094996 2013-08-09

KR | 20130095026 | 2013-08-09 2682001 2020-02-26
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KR | 20130093737 2013-08-07 2082000 2020-02-26
KR | 20120095037 2013-08-09

KR | 2013-0053096 2013-05-10 2803273 2019-07-18
KR | 2013-0053458 2013-05-10 2045392 2019-11-21
KR | 2013-0040412 2013-04-12 2049391 2019-11-21
KR | 20130081760 20130711 2094419 2026-03-23
KR | 20140003150 2034-01-10

KR | 2013-0051308 WI-05-67 | 2061196 2019-12-24
KR | 20130047512 2013-04-29

KR | 2009-0098751 2009-10-16 | 1083542 2011-11-08
KR | 2009-0068263 2009-07-27 | 1056332 2011-08-04
HR 2009~0051000 2009-06-09 1083579 20611+-11-08
KR | 2006-0073499 2006-07-28 | 1174148 2612-08-08
KR | 2012-0021499 212-02-29 | 1386809 2014-04-11
Us | 137676202 212-11-14 | 9445384 2016-09-13
KR | 2005-0088765 005-09-23 | 751108 2007-08~14
KR | 2013-0149276 2012-12-20 | 1487517 2015-0-22
KR | 2005-0053328 2005-06-21 | 702673 2007-03-27
KR | 2006-0077887 2006-03-28 | 829989 2008-05-08
KR | 20130081759 2013-07-11 2081959 2020-02-20
KR | 2013-0039197 2013-04-10 | 1489676 2015-01-29
US| 14247947 2014-04-08 | 9774361 2017-09-26
KR | 2012-0017578 2012-02-21 1335247 2013-11-25
KR | 2004-0074650 2004-09-17 | 640536 2006-10-24
KR | 2006-0052955 2006-06-13 | 1200612 2012-11-06
DE | 048355692 2006-12-29 | 1974480 2010-12-22
FR | 068355692 2006-12-29 | 1974480 2005-02-16
GB | 06835569.2 20061229 | 1974480 2006-08~18
MX | MX/A/Z00B/008498 | 2006-12-29 | 284089 2007-04-24
KR | 2005-0129497 2005-12-26 | 687301 2007-02-20
KR | 2003-0079308 2003-11-11 573079 2006-04- 14
KR | 2012-0149582 2012-12-20 | 1467868 2014-11-26
US| 14/044283 2013-10-02 | 9754557 2017-09-05
WR | 2013-003949% 20136410 | 1479582 9014-12-30
KR | 2012-0149811 012-12-20 | 1489675 2015-01-29
KR | 2012-0019235 2012-02-24 | 1337192 2013-11-28
KR | 2003-0011354 2003-02-24 | 978444 2016-08-20
KR | 2013-0034314 2013-03-29 | 1483213 2015-01-09
US| 147225209 140325 | 9756436 2017-09-05
KR | 2005-0102198 2005-10-28 | 796342 2008-01-14
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KR 2005-0055754 2085-06-27 40499 2006-10-24

P | 2006-23561% 2006-08-21 | 49553464 2014-06-13
CN | 200610072288.0 2006-04-07 | ZL20063G073288.0 | 2013-03-27
KR | 2012-0074902 2012-07-15 | 1375908 2014-03-12
Us 137793691 2013-03-11 Ba55481 2014-10~07
KR | 2012-0030546 2012-03-26 | 1285509 2613-07-05
us | 13/737582 2013-01-09 | 9324174 2016-04-26
KR | 2004-0100392 2004-12-02 | 1081629 2011-11-02
DE | 04030893.4 2004-12-28 | 1551157 2015-01-07
GE | 040308934 2004-12-28 | 1551157 2015-01-07
FR | DAD30B93.4 2004-12-28 | 1551157 2015-01-07
KR | 2003-0072812 2003-10-18 | 567545 2006-03-28
KR | 2002-0057244 2003-08-19 | 545083 2006-01-13
KR | 20136771131 2013-09-14

KR | 2010-D136589 2010-12-28 | 1315398 2013-09-30
KR | 2013-0DB6939 2013-07-22 | 1383381 2014-04-02
KR | 2004-0076020 2004-09-22 | 573995 2006-04-1%
KR 2012-019400 2012-09-28 1487516 23?5;91*22
KR | 20130111437 2013-09-16

KR | 20130102415 2013-08~2%

KR | 2004-0039185 2004-05-31 | 493552 2007-03-05
CN | 2004100865135 2004-10-21 | ZL200410096513.5 | 2009-07-22
KR | 2013-0019951 2013-02-25 | 1488930 2015-g1-27
KR | 2019-0073202 2010-07-20 | 1258322 2013-04-19
P 7011158737 2110720 | 5559103 2010-12-22
CN | 2011102104533 2011-07-26 | CN1024044468 | 20140319
KR | 2004-D094560 2004-13-23 | 685286 2007-02-14
KR | 2013-0036170 2013-04-03 | 1531856 2615-06-22
KR | 2004-0063556 2004-08-12 | 604582 2004-07-18
KR | 2002-0052749 2002-09-03 | 455998 2004-10-28
KR | 2012-0098035 2012-00-05 | 1465974 2014-11-21
KR | 2003-0054668 2003-08-07 | 541502 2005-17-29
KR | 20130111929 2013-09-17

KR | 2012-0123170 20121301 1417387 2014-07-02
KR | 2012-0149851 2012-12-20 | 1464834 2014-11-18
KR | 2013-0028069 2013-03-15 | 1505127 2015-03-17
KR | 2013-0039261 2013-04-10 | 1463450 2014-11-13
KR | 2013-0009329 2013-01-78 | 1453979 2014-10-16
KR | 2012-0149266 2017-12-20 | 1464833 2014-11-18
¥R | 2012-0019098 2012-G2-24 | 1325867 2013-10-30
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KR | 2005-0017382 2005-03-02 | 1229574 2013-01-29
KR | 20130112355 2013-09-23 2068840 2020-01-23
KR | 20130111362 2013-09-16
US| 14/473,451 2014-08-29
KR | 20130111353 2013-09-16
KR | 20130089111 2013-07-26
us | 14300828 2014-06-10

KR | 2013-0037601 2013-04-05 | 1504490 | 2015-03-16
US | 14/245 884 2014-04-04 ‘
KR | 20130037674 2013-04-05 | 1508680 2015-63-30
us gz 2NA-03-21 | 9271323 2016-02-23
KR | 2012-0149803 2012-12-20 | 1380430 2014-03-26
KR | 2012-0145771 2012-12-20 | 1487874 2015-01-23
KR | 2012-0096404 2012-08-31 1371958 2014-02-28
KR | 2012-0021581 2012-02-39 | 1382043 2014-03-31
KR | 2012-D021502 2012-02-29 | 1386735 2014-04-1t
KR | 2005-0133411 2005-12-29 747895 2007-08-02
KR | 2002-0060689 2002-10-04 | 448694 2004-09-03
KR | 2005-0126587 2005-12-21 688292 2007-02-22
KR | 2004-007866 2004-10-D4 | 706384 2607-04-04
KR | 2004-0070917 2004-09-06 | 632118 2006-89-27
KR | 2001-0081593 2001-12-20 | 420681 2004~02-18
KR | 2014-0082517 2014-07-02 | 1586718 2015-09-23
KR | 20130111130 2013-09-16
KR | 2013-0038279 2013-04-08 | 149499G 2015-02-23
KR | 2012-0097779 2012-09-04 | 1498403 2015-02-26
KR | 2012-0098985 2012-09-06 | 1349430 2014-02-25
KR | 2012-0019292 2012-02-24 | 1369478 2014-02-35
KR | 2012-0021397 032-02-29 | 1363560 2014-02-10
US | 13/546335 2612-07-11 9112966 2615-08-18
KR | 2011-0087089 2011-08-30 | 1353162 2014-01-07
KR | 2010-0008281 2010-01-29 | 1090682 2011-11-30
KR | 2003-0080819 2003-11-15 | 528775 1 2005-11-08
KR | 2004-01098%3 7004-12-2% | 688294 2007-02-22
KR | 2004-0074944 2004-09-20 | 1077710 2011-10-21
KR | 2004-0027927 2004-04-22 | 600334 2006-07-05
KR | 2002-0072945 2002-11-22 | 470553 2005-01-28
KR | 2002-0038186 2002-07-03 | 453322 214~19-07
KR | 2013-003480 2013-04-04 | 1472397 2014-12-08
KR | 2013-0019078 2013-02-22 | 1384929 | 2014-04-07
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KR | 2012-0095544 2012-08-30 | 1379574 2014-03-24
KR | 2012-0105731 2012-09-24 | 1394874 2014-05-07
KR | 2012-D089918 W12-08-17 | 1393794 2014-05-02
EP | 13159667.8 2013-03-18

US | 164135571 2018-05-19

EN | 201210118700.6 2013-04-08 | ZL201310118700.6 | 2012-12-19
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Response to Arguments

Applicant’s arguments filed on 08/29/2019 regarding priority date of previously
identified prior art, Zhang et al. (US 2015/0215827) have been deemed persuasive.
Therefore, the rejections in the previous Office Action mailed 05/29/2019 have been
withdrawn hereby. However, up further search and consideration, newly identified prior
art is found to have adequately taught the claimed features and thus applied in instant

Office Action as detailed below.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:
A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having

ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claim(s) 1 rejected under 35 U.S.C. 103 as being unpatentable over Ohta et
al. (US 2012/0182971, “Ohta”) in view of Yi et al. (US 2010/0304733, “Yi”).
Examiner’s note: in what follows, references are drawn to Ohta unless otherwise

mentioned.
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Ohta discloses "Base Station, Mobile Station, Communication System,
Transmission Method and Reordering Method" (Title) where "A mobile station, that
includes a receiving means for receiving first PDCP PDU from a source base station
and a receiving means for receiving second PDCP-PDU from a target base station”
Abstract.

Ohta’s invention comprises the following features:

Regarding claim 1, a method for user equipment receiving multi-flow data with
respect to one evolved packet system (EPS) bearer through a macro base station
(macro eNB) (Fig. 1; Source Base Station 11a) and a small base station (small eNB)
(Fig. 1; Target Base Station 11b), the method comprising:

receiving packet data convergence protocol (PDCP) packet data units
(PDUs) through the macro base station ([Claim 1] “a receiving means for receiving
first PDCP PDU from a source base station”) and the small base station ([Claim 1] “a
receiving means for receiving second PDCP-PDU from a target base station”);

obtaining PDCP service data units (SDUs) corresponding to the PDCP
PDUs ([claim 1] “a storage means for storing PDCP SDU conforming to the first PDCP
PDU and the PDCP SDU conforming to the second PDCP PDU”).; and

receiving from the macro base station information related to an in-
sequence timer for the PDCP SDUs through a radio resource control (RRC)
message (Note that Ohta does not specifically teach about a timer through a RRC
message. This will be discussed in view of Yi.),

wherein the PDCP SDUs are indicated by a predefined PDCP sequence

number (SN) ([Claim 1] “a reordering means for performing in order delivery of the
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stored PDCP SDUs based on the sequence numbers.”, and [0029] “In the PDCP layer,
the transmitting side compresses the upper protocol header, as well as attaches a
sequence number and performs transmission.” Thus, it is clear that the sequence
numbers are predetermined at the transmitter side.).

It is noted that while disclosing receiving PDCP PDUs from a dual connectivity,
Ohta does not specifically teach about a timer through a RRC message. It, however,
had been known in the art at the time of instant application as shown by Hong in a
disclosure "Method for Activating or Deactivating Small Cell and Apparatus Therefor"
(Title) as follows; receiving from the macro base station information related to an
in-sequence timer for the PDCP SDUs through a radio resource control (RRC)
message ([Hong, 0183 and Fig. 7] “The generated activation-related indication

information is transmitted to the UE 703 through a MAC signaling in step S730, and the

UE 703 activates or deactivates a second BS-associated cell based on the received
activation-related indication information in step S740.”,and [Hong, 0184] “The UE 703

maintains a second BS-associated cell deactivation timer, for a configured second BS-

associated cell. When the second BS-associated cell deactivation timer expires, the UE
703 may deactivate a second BS-associated cell that is associated with the expiration.

The second BS-associated cell deactivation timer may be configured by an RRC. The

first BS 701 may not quickly acknowledge information associated with an activated state

of a second BS secondary cell due to a non-ideal backhaul delay, and thus, the

deactivation timer may define and configure a field that is different from a secondary cell

deactivation timer (sCellDeactivationTimer-r10) of the first BS 701.”).
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It, therefore, would have been obvious to one of ordinary skill in the art at the
time of instant application to modify Ohta's features by using the features of Hong in
order to provide an effective way for data traffic such that “the power consumption of the
UE may be reduced, and a method and system for activating or deactivating a small cell

appropriate for data traffic” [Hong, 0017].

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Harry H. Kim whose telephone number is 571-272-5009
and email address is harry.kim2@uspto.gov. The examiner can normally be reached
on 7:30a~5:00p.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Andrew Lai can be reached at 571-272-9741. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.: P6672USCA1
Myung Cheul JUNG, et al.
Serial No.: 15/935,626 Group Art Unit: 2411

Confirmation No.: 8564

Filed: March 26, 2018 Examiner:  KIM, HARRY H.

For: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING
MULTI-FLOW IN DUAL CONNECTIVITY 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 November 14, 2019 (“Office Action”),
Applicant respectfully requests reconsideration of the Application in view of the following
Remarks.

A Claim List begins on page 2.

Remarks begin on page 3.

A Petition for a one (1)-month extension of time under 37 C.F.R. § 1.136(a) is filed to
extend the period for response through March 14, 2020. No further extensions of time are
required other than those in the accompanying Petition. If further 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 further extensions of time or for the net addition of claims may be charged to Deposit

Account No. 50-3698.
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Application No.: 15/935,626
Reply dated March 13,2020
Response to Office Action of November 14, 2019

CLAIM LIST

This claim list replaces all prior claim lists in the Application.

1. (Original) A method for user equipment receiving multi-flow data with respect to
one evolved packet system (EPS) bearer through a macro base station (macro eNB) and a
small base station (small eNB) in a wireless communication system supporting dual
connectivity, the method comprising:

receiving packet data convergence protocol (PDCP) packet data units (PDUs) through
the macro base station and the small base station;

obtaining PDCP service data units (SDUs) corresponding to the PDCP PDUs; and

receiving from the macro base station information related to an in-sequence timer for the
PDCP SDUs through a radio resource control (RRC) message,

wherein the PDCP SDUs are indicated by a predefined PDCP sequence number (SN).
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Application No.: 15/935,626
Reply dated March 13,2020
Response to Office Action of November 14, 2019

REMARKS

The claim has not been amended. Accordingly, independent claim 1 is currently
pending in the Application.
In view of the following Remarks, Applicant respectfully requests reconsideration and

timely withdrawal of the pending objections and rejections for the reasons discussed below.

Rejections Under 35 U.S.C. § 103

Claim 1 stands rejected under 35 U.S.C. § 103 as allegedly being unpatentable over
U.S. Patent Application Publication No. 2012/0182971 applied for by Ohta, ef al. (‘Ohta”) in view
of U.S. Patent Application Publication No. 2010/0304733 applied for by Yi, et al. (“Yi”). Applicant
respectfully traverse this rejection for at least the following reasons.

To establish an obviousness rejection under 35 U.S.C. § 103, four factual inquiries must
be examined. The four factual inquiries include (a) determining the scope and contents of the
prior art; (b) ascertaining the differences between the prior art and the claims in issue; (¢)
resolving the level of ordinary skill in the pertinent art; and (d) evaluating evidence of secondary
consideration. Graham v. John Deere, 383 U.S. 1, 17-18 (1966).

In view of these four factors, the analysis supporting a rejection under 35 U.S.C. § 103
should be made explicit, and should “identify a reason that would have prompted a person of
ordinary skill in the relevant field to combine the [prior art] elements" in the manner
claimed. KSR Intl. Co. v. Teleflex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385, 1396 (2007). The
Federal Circuit requires that "rejections on obviousness cannot be sustained with mere
conclusory statements; instead, there must be some articulated reasoning with some rational
underpinning to support the legal conclusion of obviousness." In re Kahn, 441 F.3d 977, 988, 78

USPQ2d 1329, 1336 (Fed. Cir. 2006).
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Application No.: 15/935,626
Reply dated March 13,2020
Response to Office Action of November 14, 2019

Finally, even if the prior art may be combined, there must be a reasonable expectation of
success, and the reference or references, when combined, must disclose or suggest every
claimed feature. See in re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991).

The Office Action fails to establish a prima facie case of obviousness of claim 1 at least
because even if combined, Ohta and Yi fail to disclose or suggest every claimed feature.

The Office Action admits that Ohta fails to disclose “receiving from the macro base
station information related to an in-sequence timer for the PDCP SDUs through a radio resource
control (RRC) message” as recited in claim 1, and relies upon Yi to allegedly cure this
deficiency. See Office Action, pages 4-5. Applicant respectfully disagrees.

As disclosed in Applicant’s specification, an in-sequence timer (see, e.g., 1] [0109]-
[0111] and [0114]-[0119]) takes into account a transmission delay time of the backhaul between
the macro base station and the small base station and is used to pass PDCP SDU’s to the
upper layer. This is different from a discard timer (see, e.g., Applicant’s {[{ [0103]-[0105])
which is used for retransmission purposes. The duration of the discard timer may be configured
from the upper layer and when the PDCP SDU is received from the upper layer, the timer starts.
When the discard has expired, the PDCP entity discards the corresponding PDCP SDU.
Accordingly, a PDCP SDU of a specific SN may be missed due to expiration of the discard
timer.

The disclosed timer of Yi relates, if anything, to a discard timer, not an in-sequence timer
as presently claimed. As disclosed in Yi:

the timer starting condition is triggered when at least one portion of the data unit

is allocated with a radio link control (RLC) sequence number; and setting a

timer for re-transmission of the data unit when the timer starting condition is

triggered, wherein the data unit is either RLC PDU (Protocol Data Unit) or RLC

SDU (Service Data Unit), a radio link control (RLC) layer receives a discard

indication to discard the data unit from an upper layer, the RLC layer is operated
in an Acknowledged Mode (AM), a data unit retransmission error is occurred if
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Application No.: 15/935,626
Reply dated March 13,2020
Response to Office Action of November 14, 2019

the retransmission of the data unit is not successfully received before an
expiry of the timer.

Yi, 91 [0058] (emphasis added). As such, Applicant respectfully submits that Yi discloses
a discard timer, not an in-sequence timer, as claimed. For at least this reason, Applicant
respectfully submits that the asserted art fails to disclose or fairly suggest all elements of claim

1.

Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 103 rejection

of claim 1.
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Application No.: 15/935,626
Reply dated March 13,2020
Response to Office Action of November 14, 2019

CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
stated grounds for rejection have been overcome or rendered moot. Accordingly, all pending
claims are allowable, and the Application is in condition for allowance.

The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
[Christopher B. Kilner/

Christopher B. Kilner
Reg. No. 45,381

Date: March 13, 2020

CUSTOMER NUMBER: 58027
H.C. Park & Associates, PLC
1894 Preston White Drive
Reston, VA 20191

Tel: 703-288-5105

Fax: 703-288-5139
HCP/CBK/dhl/sj
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PATENT@PARK-LAW.COM

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

15/935,626 JUNG et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
HARRY H KIM 2411 Yes

-- 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.

- 1f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 08/29/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)(] This action is FINAL. 2b) v This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.

4)(J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s) 1 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.

6) [J Claim(s) ___is/are allowed.

7) Claim(s) 1 is/are rejected.

8) [ Claim(s) _____is/are objected to.

9) [3 Claim(s) _____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(J The drawing(s) fledon _____ is/are: a)(C] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)(] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[d All b)(J Some**  ¢)(3J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 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) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:
Paper No(s)/Mail Date _. E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20191107
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Application/Control Number: 15/935,626 Page 2
Art Unit: 2411

DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Terminal Disclaimer
The terminal disclaimer filed on 08/29/2019 disclaiming the terminal portion of
any patent granted on this application which would extend beyond the expiration date of
the full statutory term of prior (patent granted on application number 14890407 (US
20160113058 A1) or patent number 9,930,720) has been reviewed and is accepted.

The terminal disclaimer has been approved on 08/29/2019.

Response to Arguments

Applicant’s arguments filed on 08/29/2019 regarding priority date of previously
identified prior art, Zhang et al. (US 2015/0215827) have been deemed persuasive.
Therefore, the rejections in the previous Office Action mailed 05/29/2019 have been
withdrawn hereby. However, up further search and consideration, newly identified prior
art is found to have adequately taught the claimed features and thus applied in instant

Office Action as detailed below.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:
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Application/Control Number: 15/935,626 Page 3
Art Unit: 2411

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claim(s) 1 rejected under 35 U.S.C. 103 as being unpatentable over Ohta et
al. (US 2012/0182971, “Ohta”) in view of Yi et al. (US 2010/0304733, “Yi”).

Examiner’s note: in what follows, references are drawn to Ohta unless otherwise
mentioned.

Ohta discloses "Base Station, Mobile Station, Communication System,
Transmission Method and Reordering Method" (Title) where "A mobile station, that
includes a receiving means for receiving first PDCP PDU from a source base station
and a receiving means for receiving second PDCP-PDU from a target base station"
Abstract.

Ohta’s invention comprises the following features:

Regarding claim 1, a method for user equipment receiving multi-flow data with
respect to one evolved packet system (EPS) bearer through a macro base station
(macro eNB) (Fig. 1; Source Base Station 11a) and a small base station (small eNB)
(Fig. 1; Target Base Station 11b), the method comprising:

receiving packet data convergence protocol (PDCP) packet data units
(PDUs) through the macro base station ([Claim 1] “a receiving means for receiving
first PDCP PDU from a source base station”) and the small base station ([Claim 1] “a

receiving means for receiving second PDCP-PDU from a target base station”);
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obtaining PDCP service data units (SDUs) corresponding to the PDCP
PDUs ([claim 1] “a storage means for storing PDCP SDU conforming to the first PDCP
PDU and the PDCP SDU conforming to the second PDCP PDU”).; and

receiving from the macro base station information related to an in-
sequence timer for the PDCP SDUs through a radio resource control (RRC)
message (Note that Ohta does not specifically teach about a timer through a RRC
message. This will be discussed in view of Yi.),

wherein the PDCP SDUs are indicated by a predefined PDCP sequence
number (SN) ([Claim 1] “a reordering means for performing in order delivery of the
stored PDCP SDUs based on the sequence numbers.”, and [0029] “In the PDCP layer,
the transmitting side compresses the upper protocol header, as well as attaches a
sequence number and performs transmission.” Thus, it is clear that the sequence
numbers are predetermined at the transmitter side.).

It is noted that while disclosing receiving PDCP PDUs from a dual connectivity,
Onhta does not specifically teach about a timer through a RRC message. It, however,
had been known in the art at the time of instant application as shown by Yiin a
disclosure "Method of Detecting and Handling and Endless RLC Restransmission”
(Title) as follows; receiving from the macro base station information related to an
in-sequence timer for the PDCP SDUs through a radio resource control (RRC)
message ([Yi, 0058] “setting a timer for re-transmission of the data unit when the timer
starting condition is triggered, wherein the data unit is either RLC PDU (Protocol Data
Unit) or RLC SDU (Service Data Unit), ... a timer value assigned to the timer is received

through a RRC message”).
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It, therefore, would have been obvious to one of ordinary skill in the art at the
time of instant application to modify Ohta's features by using the features of Yi in order
to have more effective method such that “to prevent an endless PDU re-transmission by

the AM RLC so as to prevent the RLC protocol from a deadlock situation” [Yi, 0020].

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Harry H. Kim whose telephone number is 571-272-5009
and email address is harry.kim2@uspto.gov. The examiner can normally be reached
on 7:30a~5:00p.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Andrew Lai can be reached at 571-272-9741. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/HARRY H KIM/
Examiner, Art Unit 2411

/ANDREW LAl/
Supervisory Patent Examiner, Art Unit 2411

Page 6
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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 COMMERGCE

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 or Docket Number Filing Date
PATENT APPLICéIggSISEFFCEEEEgIE\gI;\IATION RECORD 151635 626 039912018 ()t be Maiied

ENTITY: LARGE [J smaLL [ micro

APPLICATION AS FILED - PART |
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FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
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(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
E] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS . .
(37 GFR 1.16()) minus 20 = x $100 -
INDEPENDENT CLAIMS ‘ .
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* 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
— | 08/29/2019 Z‘E#"EAF'{N'NG ’;H'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total B ‘ e _ _
=T 1 Minus | = 20 -0 x $100 - 0
E Independent |+ 1 Minus | *+*3 -0 x $460 - 0
< J Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
E AMENDMENT PAID FOR
| Total * i *x - -
= | 37CFR1.160) Minus — X $ 0 -
2 [ independent « : . — _
E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))
] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /NICOLE L NICHOLSON/

*** 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.

1/f you need assistance in completing the form, call 1-800-PTO-97199 and select option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of: Docket No.: P6672USCH1
Myung Cheul JUNG et al.
Serial No.:  15/935,626 Group Art Unit: 2411
Confirmation No.: 8564

Filed: March 26, 2018 Examiner: KIM, HARRY H

For: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING
MULTI-FLOW IN DUAL CONNECTIVITY 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 May 29, 2019 (“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 3.

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 Deposit Account No. 50-

3698.
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Application No.: 15/935,626
Reply dated August 29, 2019
Response to Office Action of May 29, 2019

CLAIM LIST

This claim list replaces all prior claim lists in the Application.

1. (Original) A method for user equipment receiving multi-flow data with respect to
one evolved packet system (EPS) bearer through a macro base station (macro eNB) and a
small base station (small eNB) in a wireless communication system supporting dual
connectivity, the method comprising:

receiving packet data convergence protocol (PDCP) packet data units (PDUs) through
the macro base station and the small base station;

obtaining PDCP service data units (SDUs) corresponding to the PDCP PDUs; and

receiving from the macro base station information related to an in-sequence timer for the
PDCP SDUs through a radio resource control (RRC) message,

wherein the PDCP SDUs are indicated by a predefined PDCP sequence number (SN).
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Application No.: 15/935,626
Reply dated August 29, 2019
Response to Office Action of May 29, 2019

REMARKS

The claim has not been amended. Accordingly, independent claim 1 is currently
pending in the Application.
In view of the following Remarks, Applicants respectfully request reconsideration and

timely withdrawal of the pending objections and rejections for the reasons discussed below.

Rejection of Claims under Double Patenting

Claim 1 stands rejected under the judicially created doctrine of obviousness-type double
patenting as being unpatentable over claim 1 of prior U.S. Patent No. 9,930,720, issued to Jung,
et al. ("Jung”).

Applicants have submitted a terminal disclaimer to overcome this rejection. Accordingly,
Applicants respectfully request withdrawal of this double patenting rejection of claim 1.

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.

Rejections Under 35 U.S.C. § 103
Claim 1 stands rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over

U.S. Patent Application Publication No. 2015/0215827, applied for by Zhang, et al. (*Zhang”) in
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Application No.: 15/935,626
Reply dated August 29, 2019
Response to Office Action of May 29, 2019

view of U.S. Patent Application Publication No. 2010/0046448, applied for by Peisa, ef al.
(“Peisa”). Applicants respectfully traverse this rejection for at least the following reasons.

The subject rejection explicitly relies upon U.S. Patent Application Publication No.
2015/0215827, applied for by Zhang, et al. (“Zhang”), which has an earliest-possible effective
filing date of January 30, 2014 (filing date of Provisional application No. 61/933,847). In
contrast, the present invention has an effective filing date of May 10, 2013, based upon this
application being a U.S. National Phase application of PCT/KR2014/004189, filed on May 9,
2014, which claims priority from and the benefit of Karean Patent Application No. 10-2013-
0053408, filed on May 10, 2013. Accordingly, Applicants respectfully submit that Zhang does
not qualify as prior art. Moreover, the only remaining art of Peisa admittedly fails to disclose or
suggest all elements of the claims.

Accordingly, Applicants respectfully request withdrawal of the 35 U.S.C. § 103(a)

rejection of claim 1.
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Application No.: 15/935,626
Reply dated August 29, 2019
Response to Office Action of May 29, 2019

CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
stated 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: August 29, 2019

CUSTOMER NUMBER: 58027
H.C. Park & Associates, PLC
1894 Preston White Drive
Reston, VA 20191

Tel: 703-288-5105

Fax: 703-288-5139

CBK/emp/sj
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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.
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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
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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
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Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 15935626

Filing Date 26-Mar-2018

First Named Inventor Myung Cheul JUNG
Attorney Docket Number P6672USC1

Title of Invention

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW
IN DUAL CONNECTIVITY SYSTEM

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Pantech, Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9930720

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
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In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend 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 unenforceable;

- 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 to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

O Small Entity
(O Micro Entity

(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 45381

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
ignature /Christopher B. Kilner/

Name Christopher B. Kilner

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Application/Control Number: 15/935,626 Page 2
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Double Patenting

A rejection based on double patenting of the “same invention” type finds its
support in the language of 35 U.S.C. 101 which states that “whoever invents or
discovers any new and useful process... may obtain a patent therefor...” (Emphasis
added). Thus, the term “same invention,” in this context, means an invention drawn to
identical subject matter. See Miller v. Eagle Mfg. Co., 151 U.S. 186 (1894); In re Vogel,
422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Ockert, 245 F.2d 467, 114 USPQ 330
(CCPA 1957).

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by
canceling or amending the claims that are directed to the same invention so they are no
longer coextensive in scope. The filing of a terminal disclaimer cannot overcome a

double patenting rejection based upon 35 U.S.C. 101.

Claim 1 is/are rejected under 35 U.S.C. 101 as claiming the same invention
as that of claim 1 of prior U.S. Patent No. 9,930,720 (hereinafter Pat-720). This is a

statutory double patenting rejection.
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Regarding claim 1, as shown in the following table, claim 1 of Pat-720 recites all

the claimed limitations of the claim 1.

Claims / App Language

Pat-720 Language

A method for user equipment
receiving multi-flow data with respect
to one evolved packet system (EPS)
bearer through a macro base station
(macro eNB) and a small base
station (small eNB) in a wireless
communication system supporting
dual connectivity,

the method comprising:

receiving packet data convergence
protocol (PDCP) packet data units
(PDUs) through the macro base

station and the small base station;

obtaining PDCP service data units
(SDUs) corresponding to the PDCP
PDUs; and

receiving from the macro base station
information related to an in-sequence
timer for the PDCP SDUs through a
radio resource control (RRC)
message,

A method for user equipment
receiving multi-flow data with respect
to one evolved packet system (EPS)
bearer through a macro base station
(macro eNB) and a small base
station (small eNB) serving a single
cell in a wireless communication
system supporting dual connectivity,

the method comprising:
configuring a first radio bearer (RB)
and a second RB;

receiving packet data convergence
protocol (PDCP) packet data units
(PDUs) through the macro base
station through the first RB and the
small base station through the
second RB;

obtaining PDCP service data units
(SDUs) corresponding to the PDCP
PDUs;

receiving from the macro base station
information related to an in-sequence
timer for the PDCP SDUs through a
radio resource control (RRC)
message over the first RB; and

confirming the respective PDCP
sequence numbers (SNs) of the
obtained PDCP SDUs and
performing in-sequence delivery of
the PDCP SDUs to an upper layer
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wherein the PDCP SDUs are
indicated by a predefined PDCP
sequence number (SN).

from a PDCP entity according to the
PDCP SN,

wherein the PDCP SDUs are
indicated by a predefined PDCP
sequence number (SN).

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claim(s) 1 rejected under 35 U.S.C. 103 as being unpatentable over Zhang

et al. (US 2015/0215827, "Zhang") in view of Peisa et al. (US 2010/0046448,

"Peisa").

Examiner’s note: in what follows, references are drawn to Zhang unless

otherwise mentioned.

Zhang discloses "Packet Data Convergence Protocol (PDCP) Enhancements in

Dual-Connectivity Networks" (Title) where "apparatuses, methods, and storage media

may be described for identifying, by a master evolved NodeB (MeNB), one or more

packet data convergence protocol (PDCP) packets that were previously scheduled to be

transmitted to a user equipment (UE) by a secondary eNB (SeNB)." Abstract.

Zhang’s invention comprises the following features:
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Regarding claim 1, a method for user equipment receiving multi-flow data with
respect to one evolved packet system (EPS) bearer through a macro base station
(macro eNB) (Fig. 2; MeNB 215) and a small base station (small eNB) (Fig. 2; SeNB
225) in a wireless communication system supporting dual connectivity ([0004 and
Fig. 2] “A dual-connectivity network may be a network where a user equipment (UE) can
connect with more than one cell site simultaneously. A cell site may be considered to
be an evolved NodeB (eNB). When a UE connects to two (or more) eNBs, it may
receive data from both eNBs at the same time.”), the method comprising:

receiving packet data convergence protocol (PDCP) packet data units
(PDUs) through the macro base station and the small base station ([Zhang, 0025
and Fig. 2] “the MeNB 215 and the SeNB 225 may be configured to transmit a PDCP
data to the UE 205. The PDCP data may include PDCP packets 1, 2, 3, and 4. In
some embodiments, the MeNB 215, and particularly the PDCP circuitry 220 of the
MeNB 215, may be configured to transmit PDCP packets 1 and 3. The SeNB 225 may
be configured to transmit PDCP packets 2 and 4. In some embodiments, the SeNB 225
may have received PDCP packets 2 and 4 from the MeNB 215.”);

obtaining PDCP service data units (SDUs) corresponding to the PDCP
PDUs (This will be discussed in view of Peisa).; and

receiving from the macro base station information related to an in-
sequence timer for the PDCP SDUs through a radio resource control (RRC)
message ([0013] “the reordering process may be related to a timer indicated by the

MeNB to the UE.”, and [0034] “the PDCP-Config IE, or some other IE, may include an
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indication of a timer that may be referred to as a "prohibit timer." In some embodiments,
the prohibit timer may be signaled in an RRC signal’),

wherein the PDCP SDUs are indicated by a predefined PDCP sequence
number (SN) ([0037] “PDCP reordering may refer to a process wherein the UE 205
receives the PDCP packets out of order, for example, PDCP packets 1, 3, 2, and 4, and
then reorders the packets to the correct order, for example, PDCP packets 1, 2, 3, and
4.).

It is noted that while disclosing receiving PDCP PDUs from a dual connectivity,
Zhang does not specifically teach about determining SDUs from PDUs. It, however, had
been known in the art at the time of instant application as shown by Peisa in a
disclosure "Single Bit Segmentation Indicator" (Title) as follows; obtaining PDCP
service data units (SDUs) corresponding to the PDCP PDUs ([Peisa, 0032 and Fig.
5] “The RLC processor 22, 42 receives PDUs 52 comprising one or more SDUs 50
(block 152). For each SDU 50, the start of the SDU 50 is determined based on the
sequence number of the PDU 52 containing the end of the last SDU 50 (block 154).”).

It, therefore, would have been obvious to one of ordinary skill in the art at the
time of instant application to modify Zhang's features by using the features of Peisa in
order to have more effective method such that “a method for segmenting data units
according to a first transmission format into data units according to a second

transmission format.” [Peisa, 0011].
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Harry H. Kim whose telephone number is 571-272-5009
and email address is harry.kim2@uspto.gov. The examiner can normally be reached
on 7:30a~5:00p.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Andrew Lai can be reached at 571-272-9741. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
/HARRY H KIM/
Examiner, Art Unit 2411

/RAJ JAIN/
Primary Examiner, Art Unit 2411
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olg@d AlzulolA HdH FE$E ZHAY =AY Ag W 2 3A
{METHOD AND APPARATUS OF IN SEQUENCE DELIVERY CONSIDERING MULTI-FLOW IN DUAL

CONNECTIVITY SYSTEM}
[71&2 ]

o #F HAom, RHU AAMFAE olF dZA(dual

connectivity)& Aet= F4 F4 AlagoA] 4y 2295 u9d o434 A

Z(in-sequence delivery) ¥ 2 1 FX o &g ot}
(47 =1

A o) gk Adk(hotspot) 3 £ 54 ASdM= 593 B2 4 78
7F drAskar, A AH A (cell edge) T AWE|A Z(coverage hole)dt 2 54
Aoz Mol Al vk Bojd = dnk. 74 Fal Vsl gE ] we,

% 2o, 4 AA, AMIA B3} 2 AGAA FAL AR 7] A

Sl

Ho® wjaz2 dMacro CelDUW &= Alsmall celDE, & 5°, HJ=Z 4
(Pico Cell), #®1E A(Femto Cell), u}o]zmE A(lNicro Cell), ¥7F T4
(remote radio head: RRH), " o|(relay), A 7] {repeater)=o] &7 A€},
ol] g WEQ A E ol&F Y ELQ A(Heterogeneous Network: HetNet)z} HEu}. o]&

MELT FANAE Agadog mjlag AL A A (coverage)”t = Allarge
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cellDolx, FE A7 ¥z A7 42 ~E 4L ANYAY} 42 Ao}, dj3 &

Aof dlsle] HE AF HFZ A3 £ g AL AAFE AEdoz JAHFYE
A (LPN: Low Power Network)eliXk 3t} o)l WEYHZ A0 A oo daz
A5 Bl Ag A5 T AWeElA] F3o] FAZFTE

G2 Hojk st AMYAE FAsts VAT E § o' ol VAEE

fag 717 FAeo]#(Radio Bearer:RB)E &3] ~& 7|A 7oz AL

=L
e dele s gt #F dele ™ #oF(PDCP: Packet Data Convergence
Protocol)oll ulobA] do]g

35 Ao, Kot 2 e YFE (Header compression) &

& @@

e
g2
)
=
l
-
r\.«
of
r>=
>
[
obi
rlo
o
x
Ao
£z
A~
A
=
e
B
o
)
[
i
X
ol
e
Ol
ol
£
Ao

RBE Fate] Aulz7l Bl AFHE 42 BRS Fxelt Teu, oF Az
& ANshE FA FA A LU A sel DPS HlolelE o) BB obd m=
B A3 2% A0 77 249t T 9 RBE Fael AN2E 9T AT

P =, AH EEFS F89 Mulast @R AT 5 dn

i
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RLC AM(Acknowlegdged mode) 2] 744 &}3kg ZolA ©& e RLC AHEH = 74

@+ RLC PDU(Packet Data Unit)7} #bol] of5ubAl #41" A9, 47] RLC PDUE A

Wl <A (reorder) ., RLC AM9] - 41 Soll4] 2724 RLC PDUE $41 Soll4]
oAl AL (retransmission) & 9= 2dtd. 7] RLC dEE+= 47 A= RLC
PDUE 7]¥le 2 RLC SDU(Service Date Unit)E AZ§(reassemble)dtir, A9 A=
(5, POCP AdElEh) oz Aoz Agdct, RLC AM 9] - RLC PDUS] juj<
(Reordering) ¥ #}71% (Retransmission) W22 F3dle oA HAdo| 753510,
A Eah, PDCP CAEE = 39 AT AEA (re-establishment)E A9 E 45,
RLC SDUE Ao r dawelol drh. 2o HE EE97 FAHHE dHe 4
¢ 2F 7]A T g RC dEE S W22 71450 tig RLC AEE 7 25
Z+7+9] RLC SDUS sA18ka, PDCP SDUS @53te] 49 Aoz A9 = 9
o] 49 PDCP <EEAME PP SDUE &xHoz F53A 5T 4 Qv

nEkA, d4EH SESE AMESE 329 AT PP AEEHA A9 AFLE PP

B rgel 71Ed A olTdE AlagdA gE 2EfE 19 oA
 2He BE Vlsy $As dE 225 rxdA & golA e PP <l
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ElE 7} PDCP SDUE F A5 o2 o4 o= HAgsts Y 2 442 AT o
=

oy EonE vleE A 2Y ERS 7RAA gl =4 deg
Etole] & gl St
[3HAlo] & d ]

ool d o] wp2d, o]F IA(dual comnectivity)E A= ¥
A B AzEdlA G (UE)e] Wl2E 1A Z(Macro eNB) B 2E 7]AF(Small
eNB)-2 T3t 319 EPS(Evolved Packet System) ®oje](bearder)o] 3 HE
EE5(mlti flow) HelHE Falste e AFdct. 47 982 47 g9
PDCP(Packet Data Convergence Protocol) B El(entity)s A7 w22 717 =2
PDCP <lEIEl 288 47] daz 1A% 2 47 28 7452 §8o] PP PDUE

e

rlr

@A, A7) POCP PDU(Packet Data Unit)Eo] H53st= PDCP

o]

SDU(Service Data Unit)ES FS3= w4, 2 47 vazg 7AFozRH
RRC(radioc resource control) #lA|AZE Fslod A7) PDCP SDUE-] W A Elol

el #8 ARE Filste GAE sk, A7) PICP SUES wle] Adold PICP

e

o},

SN(Sequence Number) 22 AA|HE E7o=
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AFget. A7 BEE A7 Az VAT gdaks #gll thske] PICP <A E E

ol A PDCP SDU®] PDCP SNell whe} PDCP PDUE= AAsh= @A, 471 PICP PDUE

N

delzl A wet A7) w2z 7]A =9 RLC(Radio Link Control) <IEJE] % 4
7l 2= 71A=e] RC AEE Zuiste A7 dE2 dEste gAd, # A

PDCP SDUEl gt =2 Brojro] #3 ARE st RRC WA A& 47 2=

e Eoaggol] mEy olF A Aadd A HE ZE9(mlti flowE 85
3 Ads ST glof, wHe PP e el w2 PDP PDUZF S41H
Hehi=, PDCP SDUS 49 ASo® w44 Ade 53¢ 5 i, A% 5d<
T sl
(/o] kg HH]

13- =1 ¥ 2ol A4 TR A2EE i

T 2 A4 H9(user plane)d] dd T4 ZE2EE FZ(radio protocol
architecture)& el E2Lolc},

T 3& Aol Hi(control plane)d] & T4 TEEE F2E U E5

T 4= 2 390l A4EHE RC ABAS EEe A 99 78E vEhd =
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Fe d d& vEhdy.

T 5= B

T 62 e EESV 7Y AY EPS Wolel & oE JErIT

=72 olF G4 AFA, AF FEFAH Az VAs # AE VAT

A7 Ad AL e

T 1L olF 928 udd u, dg 2299 AL 97 A2 $4L g
5 12 vrde] POCP olE Elol Al PDCP PDU 4741 Elel® 9] & Jehict,

“ o] PDCP SlE g oAl PDCP SN(Sequence Number)o] W& 243

E EFRTE a9l o8 8= PICP
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olat, & WAHA A= B IHy #EE WEe 2 29 wad A 4o

NHel B AN o B AASA dgach. 7 26e 74 A5 F=
REE PAT] YoM, $A T LA A WB BE ZRg] LA

HHdE Jbed @ A FEe PAES st fEe Fojsor dvh =9, £

gAA ] HAL dE ARl o], ##Ed FA F

o,

T 7l g FAEd

dro]l & WA aAxE 54

¥
E
El
s
i
i,
iy

ASol= 1 AN de
ARt

T B ougds B4 B4 YEYIZ giao s ddsin B4 B4 YE
Yol o]FolA= FP2 G T T UWEHAE B AN2E(AE £

of ZIA=)ellA HEHAZE Alojsta dHeolHE Faldts HAdA o] FolA 7L,

=12 B dge] HEHs FASA AzEs vEdn. ofs E-UNTS A&
Bl (Evolved- Universal Mobile Telecommunications System)e] WEZ F+2d
o1ch. E-UMTS A)24®le LTE(Long Term Evolution) H+ LTE-A(advanced) A&~ 4
F A, FHAEA Al2EL (DMA(Code Division Multiple Access), TDMA(Time
Division Multiple Access), TFDMA(Frequency Division Multiple Access),
OFDMA(Orthogonal Frequency Division Multiple Access), SC-FDMA(Single Carrier-

FDMA), OFDM-FDMA. OFDM-TDMA, OFDM-CDMAS} Z& ohokglh t3 A 7]9e AL4d
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<19>

<20>

MEE @210 44 ARy 93(10)9 53 #3F ARE A1 9o

Mz 23 2013-05-10

I 9o,
T 12 FEE9, E-UTRANS @2(10; User Equipment, UE)olA Ao} 8=

(control plane:CP)3} AFg-2 HW(user plane:lP)2 A F3dF= 713 =(20; evolved

Ga(10)2 2AHAY o]FAdE A 4 lon, MS(Mobile station),
AMS(Advanced MS), UT(User Terminal), SS(Subscriber Station), S4717)
(Wireless Device) & TFE §ol2 Ed £ i},

ZIA =200 derd o g d"w(10)3d FAste A (station)s EEHH,
BS(Base Station, BS), BTS(Base Transceiver System), A2 F2E(Access
Point), ME 7]ZA = (femto-eNB), T 7] =(pico-eNB), &7|A = (Home eNB), &
glol(relay) & ©E &ol& 2 5 vk, 7IAF(20)52 X2 SlHH]~E T3}
o A2 d249 4. 71AF20)2 Sl UdHH el ~2 B3] EPC(Evolved Packet
Core, 30), HT} FA3stAlE SI-MMEE 38 WMEMobility Management Entity)<}h
S1-UE S8l S-GW(Serving Gateway)$t AZHTh. S1 YIEHolas MBS A2 & U

golo =z Wd(10)9 ol F2 XYstr] 9 04M(Operation and Management) 73R
EPC(30)+= MME, S-GW 2 P-GW(Packet data network-Gateway)S X3t}

o
H% ARE B0 054 Bl TE ALY, SGF- EURNG FRAC

2 Zt= AojEge]eln], P-GKF= PDN(Packet Data Network)S £9d o= Zt= A
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QECEEES

E-UTRAN®} EPC(30)2 298l EPS(Evoled Packet System)®™d Ed

pon, @@d(10)e] 71 = (200 FE3e FHFAEREH A& AdEHEE A2
HFE= PIN7ZIR| o] EYE 522 B [P(Internet Protocol) 7]¥te @ Ezkglc),

G /AT T AR 2E I AR A2 G FET =Y

Ao,

3 Abele] ¥4 el #o]A E 2 EF(Radio Interface Protocol)d] AZFEL 4l
Aol da] delRl Ak AlaEzE A SH <L (0pen System Interconnection;
0SD 7% 2499 a9 37 AFL vgoz AL, A2AZF02), A3AZF
(L322 &2 & dvk. o FeA AAZ Fste 2dAFE 284
(Physical Channel) ©|&3t AR AELAR]~(Information Transfer Service)E A
&ate], A3AZA 91435z RRC(Radio Resource Control) A% RRC WA[A &
Fate] vda EYZ o] FHALE Ao,

T 2= AMEA H9(user plane)dl W3k A4 TEEZF FF(radic protocol
architecture) & Ueldl BE=Zoj1, & 32 Aol A (control plane)d] w3 F
A EREEZ F2E YEd E5Ecn. AHEA HHd AHA dolH HEs A
ZZEE 2 (protocol stack)e]i, Ale] HHL Aojalds A4S 9 ZEEZ
2Eo|tt,

=2 8% & 3% FxsE, A5 PHY(physical) layer) =&lAld
(physical channel)2 ©]&3te] 49 AZolA AR ZHEF A¥]~(information

transfer service)E AFdo. EEAFL A9 AZ< A FHEA o (Medium
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Access Control: MAC) A&+ HEAY(transport channel)s Ed dAHG.

WC AFFH 2elAF Aol AEALL Fo HolEHs AEDE. PA AR
2 3 HolEs} oW A%l met S Al RRAt,

T3, AR o2 EEAF ANS. 40719 #4719 S84 4lF Aol A
=8AgdS 3 delHrst AdHry, A7) =8 AldS OFDM(COrthogonal Frequency
Division Multiplexing) ¥Wlo® Wz=E £ gou, A7y Fo4E2 FHAYC

Repias

il
ml

9 d&2, E84¥ 5 PDCCH(physical downlink control channel):= &)
Al PCH(paging channel)® DL-SCH(downlink shared channel)®] A9 << = DL-
SCHe =33 HARQ(hybrid automatic repeat request) ARE 24a3Fuv], PICHE=
w2 A FEEa MEe Ad €3S deFs AU 2AEY 2HEE YUE
g A}, EF, PCFICH(physical control format indicator channel)= W&ol A
PDCCHE ] A4 = OFDM A8 & €5, o MRz dvin dddn, =

gt, PHICH(physical Hybrid ARQ Indicator Channel)+ &d=

14
R
opy
Ao
ole
ofl
lo
i

HARG ACK/NAK A% & Er}. W3k, PUCCH(Physical uplink control channel)}& 3}

P Sl g HARQ ACK/NAK, 2=A=% 83 2 Qlg 28 4gH=a Ao

o

BE yYEr}. ®3%, PUSCH(Physical wuplink shared channel)< UL-SCH(uplink
shared channel)& UEt},
MAC A2 =dAds ASAdzte 9 2 =fAdd &l MAC

SDU(service data wnit)® AEAE oz FEIHALR AFFHE=E HAELEES
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<28

<20

<30

<31

Mz 23 2013-05-10

(transport block) o 29 &3 = dUEdE 38T 4 AT, M AFL =

] #lgd-& &3] RLC(Radio Link Control) AlZol] Au]2~E A&gdr;. =elaAlde A
of 49 ArY deEZ HE AlAE AEA 99 AR Ade HE EHH
ALz YE 4 U,

RLC A9 7]%<2 RLC SDU9 A Z(concatenation), H(segmentation) =
A2 (reassembly) S EEITE. F4 Woje2{(Radio Bearer:RB)7} &73t= thodh
0oS(Quality of Service)E HAS7] 8], RC AZ<L FEYES(Transparent
Hode, TH), wu}&9 ZEIZ(Unacknowledged Mode, UM) = X =(Acknowledged

lode, AMDYS) A] 7hA] o] FHEEZ A

OH

A=

i

>

RLC SDUEE o4 eh Alelz2=2 Ad¥n, 4 o2 nio]E(byte) ©HE A
4 4 v}, RLC PDU(protocol data mnit)E2 &9AE(d, MAC AF)e=25H #
4 73| (transmission opportunity)’} X (notify)¥" dlolvt wAHY, 47 #A%

7187} BRE u] RLC PDUELS SYAIT o AgdHY. 47 A47de d4E

ofj

RLC PDUEC] zZ7]sh 7 BRd 5 k. olst &= 404 RLC AlFol taiA A4
5] ARt

Atz g o Ale] PDCP(Packet Data Convergence Protocol) Al&E9] 75L&
AR dleolEle] Ag Fu] 4 E(header compression) 2 ZGE F(ciphering) & F
gk, AR HRlelA o] PP AlF 2] Ys2 Alo] #HE HolHe HE sl &
3l/FZAH B3I (integrity protection)3 T 3TITH,

RRC A5L RBEY F4d(configuration), AT (re-configuration) % &f#)
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<32

<33

<34

Mz 2%
259 AolE YV KB

2013-05-10

(release)s} FHAFHS =&Ad, AFALE 2 E&14
G EQAZR doly AEL A8l Al ASCPH AF) 2 A2 AEMAC A
%, RLC A%,

PDCP AZ)el o8] AFHe =83 FEE Yuldrt. RB7F 744

A A Ag AFstr] Y8 54 ZEEZ A4S 2 A
= UA] SRB(Signaling RB), DRB(Data RB)Z T2 I ¢u}. SRB= Alo] HwelA
RRC ®A]®] 2 NAS(Non-Access Stratum) @A A2 ALss B8

AE-H ™, IRB

= AREAE FROA AGAE dolE & dgets SEE AMSE

&

NAS AZL RRC AT HYd 937 dZ#A e (Session Management)$} ©

o

#e)(Mobility Management) 59 71%5% g0}

@ ro] RRC 453 E-UTRANY] RRC A& Abolo RRC 9 ZA(RRC Connection)e]

A AE(RRC connected state)o] 9, Z28A £ AL

~ =

RRC A AEJ(RRC idle state)d] @it},

HERAAA ge= doleE

&3t

r1r
oli

1 3F

<

ol

2 AsAERE A2

il

A48} = BCH(Broadcast Channel)®} 7 o]¢]of] A& Eggo] alojdA]« 2
HEste 818FH 3 SCH(Shared Channel)o] v}, &
ASE Mujzof Ege me AloHAAe] d4 s1FHa e S8 dF6E 7=

a, = Hrol §dFel 3 NH(Multicast Channel)S 23 HA$d = v}, 8

e

gelA ENIR HelHE ASstc 4TFHa ASALEE =7] Aol

A E M55 RACH(Random Access Channel)$} I o]8]of] A& EgF o} Ao
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<35>

<36>

<38

Mz 23 2013-05-10

HAAE AEshs 4FY I SCH(Shared Channel)7F 31Th

AgAd Aol dorv, AFAdo] WdH= =4d(Logical Channel)®
+ BCCH(Broadcast Control Channel), PCCH(Paging Control Channel)}, CCCH(Common
Control Chamnel), MCCH(Multicast Control Channel), MWTCH(Multieast Traffic
Channel) wo] AT},

=] d (Physical Chamnel)& A|ZF oA oz 7)o A3} Fapp A9
oA ofe] Ao FEFH(Sub-carrier)® AT 3o AR EZH Y (Sub-
frame) Al7F d<o] Al 5529 OFDMH A8 (Symbol)EE THHY. 349 ABEd

Z(Resource Block)EE TA43¥H, sy AYESL 5549

no
Mo
J
4
e
2L
ﬁo
rulrL

AEEY Hgo FibGd(sub-carrier) 82 TAET. EF 7 ARZyde
PDCCH(Physical Downlink Control Chamnel)E #18] dl@d ARZHY 54 HE2&

olg2 & vk, HelH dAEH=

mlo

F, A WA dE)e B FuEsas
AA7Eel TTI(Transmission Time Interval)® 112 ABE=Z Ao AEFsE 1mso]
=

Eo4n 2 wge) ANd 4455 RC ARAF 299 o o9 AeE

T 42 Az, 999 RLC AEH (entity)E dolE] A4 wh2lo] mje} A

2 = RC JdEEE REHC, o o2, TM RLC <MEE(400), UM RLC <1E

(420), AM RLC <IEE (440)7F 9
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<39

<40

<41

<42

Mz 23 2013-05-10

UM RLC <lElE}(400)= RLC PDUES =elAl€E (4, DL/UL DICH, MCCH E+&
Mg &3 74 &+ AgHEs 48 5 vk, 3%, U RLC SIEE = D
PDU(Unacknowl edged Mode Data PDU)E d@stAL #4188 5

UM RLC AElElE &40 UM RLC <lElE e 41 UM RLC AHEE 74 A

%21 M RLC dEEl = 29 A5 58 RLC SDUEE 48t RLC PDUES
39 AFE sl wof 4241 WM RLC MEEE AS@c. 4 UM RLC AE E 7k RLC
SDUEE5-H WD PDUES 74T o, stAEel o= 54 AE 737 $reA
RLC SDUES E&(segment)dt7 1} &7 (concatenate)dted - ASo] o8] AAE

RLC PDUE S & =zZ7] o7} I == WD PDUES A&k, UMD PDUWOY =

e
£
(e

Jriso] £dHEE T

o

@t

22l M RLC AEIEE 49 AZo= RIC SUELS dAasin 319 4

ol

Lo
= 7

8l #o(peer) 2l UM HEZ5H RLC PDUES 7418, 4] UM RLC <E

7l WD PDUEE +218s o, 44 UM RLC dEEH= UD PDUEC] THoE G4l

A=A oRE 7HAste] FEE WD PDUES #7|8ta, WD PDUEC] &aelA A
oj 1} (out of sequence) FAE AS UND PDUEY £4E2 AW D(reorder)sti, 3
fAAZAA ] WD PUES] &35 TAS F=8 A AdEL @As
{avoid), AWIEE UMD PDUEEEE] RLC SES AZH(reassemble)stn, A7) A
ZHH RLC SDUES RLC W(sequence number)d] @ EZ(ascending order)o. = 4
HAlF o= ddatar, Az 54 RLC SDUs| 438 WD PDU &2 = 213

RLC SDUE =AjxHo] E7%% UMD PDUES #7718 4 k. RLC AEAlre-

56-17

ONEPLUS - EX. 1002

Page 205



<43

<dd=

<45

<46

Mz 23 2013-05-10

establishment J&], 9241 UM RLC BB & 75sictd &xboA Hej) 4218 UMD

{

Py

PDUEEHE RLC SDUE= Axdste] FAASoE

w2

9@e}il, RLC SiUEE AlZH

T 2 5 gdd dobdls WD PUES 25 w7ista, @3 dH Rsss 2719

\.l:J

DI &= T8 4 E= ddH== 749 5 vk, Al RLC ¥ E= AMD PDU
= ADM PDU M ZH E(segnement)®& AEsAV 44183, RLC Aol PDU(Y,
STATUS PDUY 2 Agst7y aldiet,

mhek STATUS PDUZF EglAHe] 9o g e]v (t-StatusProhibit) 7 7
AF(running)©l A FAY WREAE o, 7] STATUS PDUE 9+ AE 78 A
$ET, wgA GZe STATUS PDUQ] 2712 o =82, RLC ASoA AES A3

Abg 7k dlolH &M A7) STATUS PDUE e gho),

=t

AM RLC B8]l 44l 2 (transmitting side)9d 415 (receiving side) &

AM RLC S1EIEl 9] Hal5= 49 AlF o245 E RLC DUES 41822 RLC PDU

5 o9 AFE F3 wof AM RLC dEE=E HAEdt. A RLC dAEEH9 $AF=
RLC SDUE=5-H AMD PDUSSE 74T o, s9AFd & 54 4% 7|87 S1
4 o a9 AZol o8] AAE RLC PDU(E) 9] & A7 W& 957] 98] RLC SIUE
2 Bd(segment)dt#} &3 (concatenate)dte] AMD PDUES A%}, A RLC <l

El ] ]

ofr

A= RLC data PDUE S AAEGRY)S AddH. L AHdEFE 47
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<48

<49

HMZE 27X : 2013-05-10
RLC data PDUZL sF1AIS0l o8] 574 AF 7137k 22 0 stAZd 93 A

Al" RLC PDU(E19 & =27 U2 2x @=v}H AM RLC <88 = RLC data PDUE
AMD PDU segment& & A £32H{re-segment) $He},
olaff, AET9 AF(the number of re-segmentation)+ A §E = G=th,

AM RLC <TEE 9] FA157F FAF225H 4019 RIC SDUEEHH AD PDUE<

DEAY B AA4E4E RLC data PDUSE5E AMD PDU A2 ESE 95 o], RLC
data PDUSHO] #& RLC du]Se] T3}
AM RLC SlElE 9] A1 5= 49 4522 RLC SIUES A9sta RLC PUES

G,

&9 AF &3l vlol Al RLC JHHZS

I

A RLC NEJE] 9] #A1%-= RLC ®lo¥] PDUES FA18= vl RLC wlolE PDU
5ol $RoR FAHAEA o8 BAGE, FEFE RC deolE PIUEL 715
i, RLC "ol PDUE©] AlA2olA HMojy(out of sequence) 741E -5 RLC ©l
ol8] POUES] 42 AL (reorder)stat, 3t ASolA A3 RLC vlo)E] PDUE
o] &g 7Asm o] A RLC AEEY AALE oFsm, AMEd RLC o]
B PDUEZ%H RLC DU AZEH(reassemble)dl, 47 212" RLC SIS
AZHE o2 Z(in sequence) HYAZFoE Ao},

RLC A2 AL, A RLC AEE 9] 215 7hsstrtd A2l Blojy &
21% RLC Hlo|H PDUERNFH RLC SIUES AxHsle FAAFeE A, RC

SDUEE Azxgd & F = golgds RLC dHolH PSS EF #H78z, #d
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Mz 23 2013-05-10

5 Lol AAlodl HEss ddY ofF 42 4% ¢ 9= dd

1

<51

o
;L
01

zst, W3 E Z1AG(EE D7 (anchor) 71A =, 500) W w32 =

<52 T 5

Aol Mul~ Add A FL(E0e] 2F 7IAF(EE oA AH (assisting)

o

1A=, 510) W] 2E Ao AMujx A9m FH(over-laid)d Aoz g

<53> Az A= W Az ds S8 7 44 A4 5 dHolH Auk a2

st o] meh, AR Ao] AT A4 HolHE AE AFY A% 42

!

5 9o Agd 5 Anh. FARCE, F2 F95 dele] A2z 77 o
F52, FL F3b5 d9o] 22 74T 3P, gLe A2 AT R

F2 F 9S F3l AulaE FAsts FA, 28 VAT 225E FlL Fig

<555 T 62 AdE EES7F 7AE A5 EPS dlojn] & J& Y.

u LE | o] 0] A

A
%]
i
Gl
[wy]
flo
g&
HJ
<)
FE
&
rr
v
o)
oo
2
s
>
EE
mlm
o
o
)
a2
2
—

AFHE Wl H (bearer)olth, 7] RHEN A2HeIAE 2 Aol 2ett 2
zZro] Wojel B olsel, AETolAERY FYHS DAL U,

<57 A7) FHAEA Aadoe] AFEE Hlolg]lE ZHst] EPS(Evolved Packet
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<58>

H= 2A  2013-05-10
System) #lojgjgt doh. EPS Hlojels @@ PGV 7o AdH= AF=E

{transmission path)olt}. P-GF= CIEY o 22E [P 2242 44 E= ¢dE4de

= IP

e}

EETE HAET 4 v EPS dlejes @29 Sy oY TAHE
9lor # EPS #ole]= E-RAB(E-UTRAN Radio Access Bearer) % S5/83 #loj@j=
Usold ¢ i, A7] E-RABE= RB(Radio Bearer), S1 #lojglz JFolza <
Atk &, o) EPS Wlelel: 747} &lute] RB, S1 Wlefe], S5/SR ol ol
#Arf. of"l Aula(EE o ZeAel)e olgstEste wel P EESe gE
QoS(Quality of Service) S4-& 7hd & i1, Z+ EPS Hlojg{EE XM E THE QoS
EAE HAE 1P 2247 99E AEE F Slv. EPS wlejE] A A(EPS
bearer identity)E 7]Wro 2 EPS wloj#]7} F+2E 4 vk, A7) EPS wloje] 44
2= B & MMES] ofsto] e (allocate) T,
P-GK(Packet Gateway)s ¥ il wE FAEA Wadza(ds Sof LIE
EA) thE HEYZ Aol2 dZse WEND =soltt. EPS Hlojels &
3} p-GRA}ololl Aotk EPS Hlojel: 7 =S(node) Alolo] vl ARdEo],
G2 AT Abol= RB, 71A T S-GF Afel= S1owlleje], Ze]a EPC UlR-9) S-
GWet P-GW Abol= S5/88 HlojEz Aojdry. AZe HojEs QsSE T
A}t QoS dle]lH &(data rate), o} &(error rate), A A(delay) & &
s Adojdrt.
b, A7) FAEA AlaEoe] Ao AFaol s GoS7t EPS Hlo]

Yz AojEn e, 7 Qe ol ant) 27te) qos7h AsAT. 7 QEF o)Ak
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<60

<61>

<62

<63

Mz 23 2013-05-10

Apslel Algaiol ak= QoSell %3 wWlojelE dAskz Zlojvh. 4 g Hlo]2o H|
ofgliz AA EPS #lof2 9] QSe UEHACIAEE o] AFEE, EPS Hoj
RB, S1 Wleje] &2 E5 7][EHo= dddo Ao vt

%, LIE 54 §4l Al2dE ZlEHes da 85 722A, shvhe] EPS
Hlolel & 98t b RB7F A ETE vhAl EE), ahue] EPS HlojE = aFuY
RBE 3o SL wlojeje WAt 42 259 29 3o EpS wlojel 7} st
of RBE F3ote] AMuladn, o] A% Z|A == g EPS W& Hste] st
RB(o& o, POCP <IE €], RLC <MElE], MAC <IElE], PHY Alg)7F A= 5, v
A HE Fte) RB7L AR

®7E OlE A AelA, dg TR a2z AT 3 28 VAT
o MEY A Fx9 dF Yegdd. = 72 T EPS HA#E Bt gde] Anjx

A AFHR Q= Aol

ElE, 28I PHY ASL TFsAY, 22 7% FE RLC <AEE, HAC <18 E 28
I PHY AlFE E@h. EPS dloE #1(700) djAE V1A e Add
RB(PDCP/RLC/NAC/PHY) = T3t @@l AMujxZ AFdct. wtdod] EPS e
#2(750) = HAZE 7R T FAHRE PP AEES ~E 7A T FAH
RB(RLC/MAC/PHY) & Z3dto] ©hdol] Au|~g Algdct maA, 42 25004 3
vHo] EPS wloje] M E shve] RBE §5to] AH|=7F AlF ),

T 82 oF dZF AFAA, HE 97 FAE A9 BPS wlejy] F=
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Mz 23 2013-05-10

<64 T % FHZFHU,

i)
)
il
fru
o
>
=l
o,
i
ol
o
PL
!
o
€5
nv]
1%5)
=
2
o
=
=
_p‘L
8

MU 27 Algde, 992 s EPS wofelo] tidte] wjai 71A = FAE
RBS ~& 71X Ze] TAE RBE Fotd FA Auag AFRE 5 AT ol
dtibo] EPS wWlolel7t T o] RBE Fote] AMu|~E AFEe FHoint. 4719 Z
o] shvko] EPS Hlelel 7k F A o] RBE Tt @2l Mu|=E AFste B4

& 98 2297 FAEMTGT B 5 sl

<65> = 9= HE FESdAW dAE VA R A VAT UEHfS 7R
& et
<66> = 98 FZSH, W2 E 7]A=S PP <lElE, RLC <MEE, MAC AEE,

A2 et & 9 A= & 73 &g dhe] EPS wloe](900)e] wete] mj=

2 /A% % 2 AR W7 247 FAEe] vEel Ausg ATAG =

e} BPS Holelol etel wlAR 7AE D A% A% ANHEIE Fajo]

e @, o3 AL WA W, 4F FLA Aesh BE B2 A A

- B 108 0)F 94¢ TA¥ W, 42 $299 4% 97 1Y $4& vy
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<69

<71

<72

Mz 23 2013-05-10

5108 #FxET, dl3E 7)AZ(1030)L PGV 2 S-GWE Z3alo] 2719 EPS

10

woje] Zhzbef]l i@ HFEL FaAldT. o7A #ZlEe] AfgHE ERye 74
EPS wlojele] WPt EPS Hlole] #1& Fate] ALHe WAEE A1l &
i, EPS #lole] #28 Este AEHw ARES dF2gn AR

A 7)A (103009 PDCP(1035-1)2 1S SGWERE  Fals,
PDCP(1035-2)= #7122 S-GKESE $2%Th PDP(1035-1) #71S 7wtoz
PDCP PDU1S AJAata, A7) PDCP PDULS w2 7]A=(1030) 9] RLC(1040) 22 A
25, NAC(1045), PHY(1050)E ‘&3t 7 <lEE =l AFo 2= d4os ¥y
o] S (1000) 2 AL AT,

g 7]A=(1030) 9] PDCP(1035-2)+ ##2& 7|Wko & PDCP PDU2E AIA
s}, 7] PDCP PDU2: & 7] A =(1060)9] RLC(1070)E2 A@abar, HAC(1075),

PHY(1080)-& E3te] 7t <8 g 2 AFo 25 F4ox Hygsoe] g1 = A

G2 (1000) )= EPS Hlojg] #1 2 EPS Hjold #2 ZHZd] tisle 54 ZEE
T JdEE &A% oAl #E @R (1000)dE EPS HlolE  #1o]  tished

PDCP/RLC/MAC/PHY <HE (e A ZF)7)

b

Askir, EPS ey  #2o]  distol
PDCP/RLC/HAC/PHY BN (= AlF)ol AR FAHoz BPS Weja) 1o o
ko] PHY(1005-1), MAC(1010-1), RLC(1015-1), % PDCP(1020-1)°] FA|5te] EPS W

ofe] #lo Wit An|: dHelE 3 #HZl T AT ETh. EPS wlofe] #20] 3}
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<73

<7d>

<75

<76

Mz 23 2013-05-10

PHY(1005-2), MAC(1010-2), RLC(1015-2), % PDCP(1020-2)7} EAj&te], EPS o]
g0 i A2 wlole 2 H% 5& A @

&, mjaz 7IAF1030)3 AE 71A=1060)2 K2 dEHJAE F8ho]
AZ" $£ qdnk. F, 22 71A(1030)E PDCP(1035-2)¢] PDCP PDU2E X2 ¢1E]
Fo|22 Bate] A% 7]A3(1060) 9] RLC(1040)2 AZdTh. 74 X2 <lHH o]
~E X3 glE Tl L 7| War 7T AF AT 1k Qe AE A
Adte e Bdo] AEE 4 A o] 4% A AR AAF(1030)5 28 7]
A= (1060) 7He] X2 1E #lo]27) ul-o] 42l ¥lE(non-ideal backhaul)® 4"

A5 ok w-ms FE] AF Aol WA + ATk B, o] g% A

ti

{(1000)°l| = EPS wlole] #1o] ™) RLC(1015-1), PDCP(1020-1)%} EPS Hlole] #29
f 3 RLC(1015-2), PDCP(1020-2)7F whg FAls= = AN RLC <N Bl A PDCP <
ElE|Z RLC SDUS) a3l AgdS F85s 49T A7 @481 g,

B2 o)F dds 19 v, 2E 2299 A W7 d49 HE vE

118 Fxsd, 3= A AE(1130)8 PGV 2 SGFE E3le s g
EPS Hlojefd] digk SFES FAgo. 7] sy EPS dlojgdl diste] W2z
1A F(1130) 2 & 71AF(1160) 7H7t RBE T, FAlHog daz 7

A = (1130)2 PDCP(1135), RLC(1140), MAC(1145), PHY(1150)& FAatxm, &% 7]

O._LA
=

257 (1140)2 RLC(1170), MAC(1175), PHY(1180)& A &rt.

Mz ZIA=1130)4 PDCP(I13s)=  #HFlE S-GVERE  FAIgH.
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<77>

<78

H= 2A  2013-05-10
PDCP(1135)& #712 7juko =z PDCP PDUsE AAlsta, v Aod 73 & 99

o] e wel A7) PDCP PDUsE wla2 7]<2(1130)9] RLC(1140) 2 ~& 714
= (1160)9] RLC(1170) = HE3] wjiEste] degdvt. o& &%, PP PDU &
4 W] SN 2 b= PICP PDUE wlaE 7)< %(1130) 9] RLC(1140)2 A$sla,
A4 Mo] SNE 7FA &= PDCP PDUE 228 714 =(1160)¢] RLC(IITOHE AL 4 4
=3

RLC(1140)2 RLC PDUL(s)E AAdsfar, A7) RLC PDUI(s)&= HAC(1145),
PHY(1150)& Z3te] 2 <lEe 2 AFo st= d4o= Wadrol 921100)E A
SETh, mE, RLC(1170)2  RLC PDUZ(s)E  AAdsta, A7) RLC PDU2(s)E=
MAC(1175), PHY(1180)& &3tel Zt AAHld 3 AT st= F2or WHis o] ¢
(1100)= AEFHr}.

T (1100)0ll+= EPS wlofE o] wiste] o] A ZrEZ dEEY SA4F
o oA e gFande da2E 711180 dE$sE RBERA
PDCP/RLCAAC/PHY AEE(E& AlS)7t &8, <& 7)1A5(1160)0 o338k
RBEA] RLC/MAC/PHY <TEJEJ(E&= AF)o] &A@, FAH o= EPS #ojelo] tjs}
of wWjzz Z1AF(1130)9] W88 PHY(1105-1), MAC(1110-1), RLC(1115-1), =
PDCP(1120)0] EAleta, A% 7]1A=(1160)e] w3t PHY(1005-2). MAC(1010-2),
RLC(1015-2)7F &A8keh, PDCP(1120)& vl=Z= 7]A5(1130) 2 ~& 71/ (116
0ol FAlol WEF = PCP QeI ot &, o] At TE(1100) wol 271¢) RLC

e B (11156-1, 1115-2)7} EAshv, 47l 5 e RLC <lElE(1115-1, 1115-2)+
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<79

<80

Mz 23 2013-05-10

skt PDCP <IE B (1120)9] of & 3o,

A& upe} o] daz JAZ(1130)3 28 7| A F(1160)2 X2 ¢l o]
~g Edle dZd" £ vk F, "2 71X =(1130)5 PDCP(1135-2)9) PICP
POUs & 55 X2 ¢lHFolnE Fato] 25 A7|=(1160)9] RLC(1140)® A&dh
oo 714 X2 IFHol A= K3 dRAc]s £ T far ZAFE s 71A
T 7o) QlEFo] g AAste thE Zde] AEE F stk o] Af A7) HaE

7N AZ(1130)5} 2% 71AZ(1160) 7] X2 SlE|Flo] A7} Hl-o] 432 WEE T4

M
ol

H A4S F 20~60ms AES] FAE Ade] EAT 4 Avk. TE(11000¢] PDCP <lE

il

E (11200 5704 RLC <MEE(1115-1, 1115-2)EF-E] RLC SDU(Z, PDCP PDU) ==

7k
7|

S

FAShD, PP SUE A4ehe] 49 AFom Agsor s, 47 4%

Adez <lsto] PDCP A E (11200914 4=4lsk= RLC SDU(S .PDCP PDU) &< RLC

AN

AEE (1D EFE A5 23, RIC A8 E(115-2) 25-H Fals= Al A

o

27y A, PDCP AEIE)(1120)% PDCP SDUS} 49 Al ome] &34 Ad
Faighe] ¢lo] EA7L v £ qlr},

T 1194 B § e uksl o] o)F 9A @A dE EFE9E 5
a2 Z1AF(1130)0) shibe] PDCP(1135)7F EAishar, ©2(1100)e] ste] PDCP
AEE (112007 =A%, 2elx, w3E 7] = (1130) 2 28 Z1A=(1130)]
RLC <lEJE](1140, 117007} ZFzb EAsbar, ©9(1100)e] % ol thgste] 2709
RLC <IE1EI(1115-1, 1116-2)7F &A@ &, 99(1110)9 RLC AEE(1115-1,

1115-2) oA E A4 Alsez £x432A(in-sequence) Aol BAEE 4 o},
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<81>
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AR @ (1110)9) PDCP 1B ] (1120) @ollAl:= ahve] RLC BB 7F ofd F74
o] RLC <lE)E(1115-1, 1115-2)E %8 RLC SDU(=, PDCP PDU)7F A"}, RLC <
EJE}(1115-1, 1115-2) 2el|A2] 4=zd<l Ado] PDCP <AEE] whel A 2] PDCP PDUS]

Al pag BASA gUv £%, daz 7145113009 PXP o

Fir

S}

(1135)=78 22 7]A=(1160)9] RLC <IEHE(1170)Z <] PDCP PDU(s)o] AF<

¢

20~60ms 9] AE AAL FEkd 4 9o, oasE 7)AF(1130)9 RLC <dgg
(1140)& & PDCP PDU(s) o] A& 28 714 5(1130) 9] RLC MEE (1170)2
& PDCP PDU(s) 8] A& Abelodle AlzEA¢e] & ¢ o, 25 3= 7|75
(1130)9] PDCP AE B} (1135)el A A g PDCP PDU(s)S &2(1100) 29 PICP <lE
B (1120) el A el lole wjAaz 7]A =9 RLC °oldt ¥& 58 AEFH &
7IA=e] RLC olst ©& F& dFol glo] AR Aoz} wAsta, wd
(1100) 9] PDCP A€ E(1120)%= PDCP PDU(s)E «cAH oz F21817] o#A
e},

T 125 ©@2e] PICP <l Elo 4] PDCP PDU =4l ERolwle] o2 epdlth, =
125 a3z AZTS 5ol Asd PP PGS 22 71A=ZL Este A4
PDCP PDUZE @ 2e] PDCP Ao Z&Adts AHE or]dom Jedd, dag

Z)A 2 shhe] BPS wofef o] thgk Anjio] tieto] sz YA wE Fobe A

/)= PDCP SN(Sequence Number) 3 &4 W fla2 7|Ax& Edo] AEd,

%%

fio

galo] A4 A2 oA Ve,

rlo

SE 71AS
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<82

<83>

<84

<85>
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T 1282 FzEHA, w3z ATSE B ASE PP PDUY drEo] A
Fal AT 28 1ATE Esto] 4 PP PDUS whgol Al a4l Al A

A Zol7} dvk, 2B A FL Bshe] M4 EE PP PDUAl 9F 20~60ms2] 7
T Ado] EAT = k. oleld A ©Fe PP EH F o] RLC AHH
236 A RLC (AND) SDUS] A3t Aol& <late] nl&A2 o2 POP PIUE &
28HA =i, PDCP AEEZ o8 HIE ARAF (S 5ol ofEFaAlA AF)e

= AFS 4 A9, 249 Agel FanA G BAL A

I
e
fu)
il
K
o
4
BN
=2,
2
=
4
K
N

1432 8132 POCP AEElGlA AEE
PDCP PDUZ} w1z 7] A 5¢] RLC <lE[E] § 2% 7]A 5 9] RLC <IEEE Fsto] d
E5719 BEe] PP AEE A PP PUE FAIEe] 9o, A7k Aol 2As

, oEkA] PDCP B EeA] AYAEo s PP DU &AE9 A% Fasle
g gle] A7 EystA At

@o] PDCP <lE]E = 4418 PDCP PDUS &= (deciphering) % v 4=3)

3|
v

A (header decompression)db, PDCP SDUES A9 Al ow A&}, o o, e
A2l PDCP SDUC] SN(sequence number)E. T 22 SNe| PDCP SDU7F EA6tH &2

SNE-E] 2 SN 0= PDCP DUE AY AZoZ AL},

3, PDCP dElEl9] ALP(transmission side)= A7 Erole](discard
timer)& 8% 5 A, A7) A7 Eolr e A&HAZHduration)S &9 AFo
2R 749 4 don, AdASezE PP DUE FAsA Eolur AlZH

9. A7l AA golr st wtsEd PP lEEE s9sls PDCP SDUS A A 3.
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<86

<87

<88

<89

H= 2A  2013-05-10
mEtA], 7]E0] Aol X A7 Eolme stE g ¢late] 574 N9 PDCP SDU7F w-A

2
POUZF a2l o2 AR @2 A5, et 22 F 714 45§ o= sz

k%)

ofg 4 k. shAw, ofe] F As T o= ArdAs rEHEA #e 7 A

n

A, AA goln w5¥E AL 5 Uk, A AFAAE SdFEI dE Al
of 71A]=-¢] PDCP <AE]El oA Alsl+= PDCP DU} A7 E}o]™ (discard timer)
& TES. AVl A7 oln o] el 98t PICPE FUE= #Ble] Feol ¢

4 7RG Be A 59 A%, AA eold ASAL Ul AeHA 2L 93

& AAska, A9 AN FRHEE AAS 8 T vIdEke #l7 75l o

A, PDCP PDU AF4 =2 woAde] 494 5 vk WAz 71A=¢ PICP
AEAAME 28 2242 dste] daz 7|As 2 25 7|A=E Fshe] PICP
PDUE 2ojste] AET 5 vk, o] Ag A= vE A2 dsto] 2A4s= AF
o oldte] vheke] PDCP <lE Elol A PDCP PDU 5414 A 74317 418 5 qloh,

oj} Ze AelA 7] HE ER$ AEAR FARAY] H -9k PICP A

71 Btolm REEO] A9 FEEke], ddel PCP

=2

B9 4 PDCP SDUE w#3 2

= 4950 AL 5 b Be] ayEy.
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<90 HE FELE IEstE AYATOREY PCP U &8 Ad W e
i Ao
91> PDCP <E]Elell 4] <=A1" PDCP PDUO o8-8} PDCP SDU2| PDCP SN(sequence

number) & ¢lstar, ke PDCP SDUQ] PDCP N7} =&k o] ofeld(Z, 4+7] PDCP
SDUS} PDCP SN 9] SNo) Fehssivhsd), A7) PDCP SDUoll digk <=2k eoloi(in-
sequence timer)E T-&&TE o] o A7) & goly e AHAZE FdE 2E9-9
7% PDCP PDU AFARE FAAEE 1dste] Aald 7 dvp. 32 A28 d4 9
AEE 1¥Etq Asd ¢ .

<02> gkl PDCP SDUCl thg +=x oMyl RedE= AS A4Y AFog 47
PDCP SDUE A48kt ol= A7) 224 Eoln 7t B2 577 % T8 5 PP SNof| o
& PDCP SDUS] o33} PDCP PDUZF @] PDCP AB He] $A5A &= 49 &
o PDCP SDUE wj2= 7]A 39 PDCP AEE Sil4tol 4] AlAH Ele]vjo] Hile] o
sto] AlAHE Aoz & £ 7] wiFolrt.

<93 kol PDCP SDUO] Wi <k eoju 7t B&2o (running) A7) PDCP SDUY]

PDCP SNE T} A =(=, FeEdd) PDCP SNell ek PDCP SDUC| o -3-3F+&= PDCP

<94 TCP(Transmission Control Protocol) 5& £atxo g #izlo] AlEE A2
718kt AA o] e Z2EZo|ty, ol mhEba] TCP #iElo] ald R g
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<95

<96

<97

Mz 23 2013-05-10

A5 TCP wollA] A

q»
rlr
3N
ofx
p:)ll
o

2 £ gt AE 9 (window)7t EAE F 91, o

QR T ZEZEE WA 49 AFLE A7 F

e
)
ofy
gk
=2
3:3
2
ek

2

>

A o] F7bE e e

A71sh 2ol A dAde HAEwe]

UEHZ gl Aol slelAs o weld o+ o

T 13

G&o] PDCP slE g oAl PDCP SN(Sequence Number)e] ME 4243

A9 As A

o+>~

o] o2 Vgt & 132 PDCP SN &

o BEE s, He 2% 7%

PDCP SN &<

13 ZZsbd, PDCP SDU #18 o)A ®= Fe+g PDCP SNo| §17] oo

F9 ATeR AEE 7 Avk. AN, PDCP SDU #39] 74 ©@hee] POCP <lE € o

7] PDCP SDU #30f) ©f &8z PDCP PDUZF oAl &= Aol PDCP PDU #2¢] &5}

+ PDDP PDUZF 21= Al S&tdnk. whaba] of -9~ PDCP PDU #3°) tgt =3k Efol

w7} FEHECH PDCP SDU 45, PDCP SDU #79) A% ul#d7}A & 42 gold 7 7
7 TR,
PDCP SDU 43¢]

W oA Belnrt wEHv

PDCP SDU #27} Z=A}(Z. PDCP SDU #20 ) -&3}= PDCP PDU7} 4-4l)sls= A%
2 PDCP SDU #1 ©] 3ol PDCP SDU #2 2 PDCP SDU #30] Zwxd oz EAFS @913}
I, A7) PDCP SDU #2 21 PDCP SDU #32 M9Azo= x40 2 HYgch o] o

PDCP SDU #30] T8t 3} Elolvl WR ®E FadAT. AT,

rie

PDCP SDU #47F =zebA] 2Fgbar
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<98>

<99

<100>

<101>

Mz 23 2013-05-10

o] %-, PDCP SDU#5ol thak oAb Elolrizh wia 57 Hel @29 PICP AE E
off PDCP SDU #47} EA8te A9, 9T PDCP SDU #4 2 PDCP SDU #52 A9 AF
o & AEsbal, PDCP SDU#GO gl ¢k geolnl= RIE Te FEHE.

w5k, PDCP SDU#7) Tk &7 Blolr7b wra w7 Ao ©2o] PDCP E
o] PDCP SDU #67F E£A5h= A4, wd2 PDCP DU #6 2 PDCP SDU #72 49 AF

o &2 [dE3kal, PDCP SDU#T tdl =4 Efolel= VIR e FSHET

A7V A Ak Brelr] ASAZEZ Az TR SN PP dHEE AT

=2
Tk
o
i}
¥

©,
&
oz
-~
Hy
_}TI_\‘
)
o
=)
N,
Jpy
R
o
rlo
=
14
fiil
N,
N,
Hi
Es)

>,

o
i
>,
M
r:,j‘

7] 423+ Epolmli RRC FlAIAE Bslo] mjaz 7R @A vge Asd
o9tk FAHoR oF Bo] 47 £ olrE RRC AR 849l

(config)ol| T}&1 o oz xad = g},
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[% 1]
—= ASNISTART
PDCP-Config :@:= SEQUENCE {
digcardTimer ENUMERATED {
ms50, ms100, ms150, ms300, mshQO,
ms750, ms1500, infinity
1 OPTIONAL, -- Cond Setup
inseqTimer ENUMERATED {
wsZ0, ms30, ms40, ms50, ms60,
} OPTIONAL, —— Cond Setup
rlc-AM SEQUENCE {
statusReportRequired BOOLEAN
} OPTIONAL, -- Cond Rlc-AN
rlc-UM SEQUENCE {
pdep-SN-Size ENUMERATED {len7hits, lenlZbits}
} OPTIONAL, -— Cond Rlc-IM
headerCompression CHOICE {
notlUsed NULL,
rehe SEQUENCE {
waxCID INTEGER (1..16383) DEFAULT 15,
profiles SEQUENCE {
profile0x0001 BOOLEAN,
profile0x0002 BOOLEAN,
profileOx0003 BOOLEAN,
profile0x0004 BOOLEAN,
profile0x0006 BOOLEAN,
profile0x0101 BOOLEAN,
profile0x0102 BOOLEAN,
profile0x0103 BOOLEAN
profileOx0104 BOCLEAN
I,
}
1%
[[ rn-TntegrityProtection-r10 ENUMERATED {enabled} OPTIONAL —- Cond RN
11.
[[ pdcp-SN-Size-v11x0 ENUMERATED {lenl5bits} OPTIONAL -- Cond Rlc-AMZ2
11
}
-- ASNISTOP
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<103>

<104

<105>

<106

<107>

<108>

Mz 23 2013-05-10

bl
o2
ol

E 1& #ZZ359, PDCP-744(config) AH 24 inseqTimer TEES

Ch. 7] inseqtimer B== A oW gha AAMGTH ] inseqtimer HEE=

PDCP <l E E]o] 4215+ PDCP PDUo th-<-st= PDCP SDU7} PDCP SN9] 4z o=

otk

A A = A4S, FEED. S, PDCP SDU9) PDCP SN #nith Z2 PDCP SN #n-19]
PDCP SDU7F F&td A9, sl PDCP SN #n2] PDCP SDUO thsle] <= Efolu]7}
8 F U

T 14 B ogddge] AAde] whE Ey FRE 28 E G o8] Fals

= PDCP SDU =3k AE WS e

Hi

142 Fzsldd, ¢g2 53 PP SDUE©] PDCP SNo| &x4og &4
SR ol dTH(S1400)

ek PDCP SN #n®] PDCP SDUZF A3}t PDCP SN #n-19] PDCP SDUZL &
d A%, A7) PDCP SN #n¢] PDCP SDUSl ti% <=3 elo]® S % 30H(S1410).

o2 PDCP SN #n®] PDCP SDUO wid &k elojm 7t wrE 7] 5 PDCP SN
#n-1°| PDCP SDUE F53atA € 7§, 7] PDCP SN #n-12] PDCP SDUS} “47] PDCP
SN #n°] PDCP SDUY] A9 AlZo® &7 AgS +380HS1420).

ghok - S141090 4] PDCP SN #n2] PDCP SDUSY tigt &3 Elolulr} ¢R¥E A
9 Gde PDCP SN #n9] PDCP SDUE 48] AF o=z AGTTI(S1430). o] A=,
o]F Ao of§ PDCP PDU AEH R FAA A o 57} obd, PDCP A A E}

oluld] ofste] 4F7] PDCP SN #n01¢9} PDCP SDUZF A|A%E Aoz B 4 9l7] oz
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<109

<110>

<111>

<112>

<113>
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=
T 15E B o] Axdd wE dag A=, A8 VKT 2 gge &
= ot}

L 168 Fxobel, & 2He] dAAde] mE 92150002 Az 7R

(1530) 2 22 71/ =(1560)% ©]3F @ZA(daul comnectivity)E T4 4 9t}

a2 7]A=(1530) AR AEH(15635), WA= FAR(1640) 2 ea
7 RAA1550)S ETE

AR FAR(1540) S-GRREE dh}e] EPS Hlej#fol] g A2 F4F
oh WA E Z2AA50)E WAE 71X % (1530) 2] FOCP <Ml E] & Alojste] PDCP
PDUES AT, vlzaz =2 A4 (1550)= 47 PCP PUES Al 7]&d o}
g Bujsle] ARE 3R 71XAF(1540)9) RC AEEHE AL(EE Af)shn o
AR AEH(1535)F Tt dRE ASdTt. faz ZEAA50)= A 4
B2 a3z AFF(1835)E Tt 2E 7|AF(1560)9] RLC AEHE = AF(E=

Ag)grk. o] A9 PDCP PDUEC] &3k PDCP SDUE2 Nez & 5 AAE

gk, M2 ®E ZEAAL0)= PDCP SDUd g =2 Eojujo] st BRE

Adsn Wia e ALF(1630)E Fad vom AL 47 23 gelvd b
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<114

<115>

<116>

<117>

<118

<119>

o, a2

i)

3 AR = PDCP SDUrbeh A oE 4 ¢

of g ARE RRC AAA(GE

(1500 = dEd 5 ATt

2 A wAAD

Mz 24

AEH(1535) = &7

2013-05-10

= Eolr

of Egste] d

AE )R F(1560) 2 A5 ALSR(1565), A8 FAIN(1570) B A8 ZF4
A1(1580) & *E3HgH,

28 FAR70)E AR 7] }F(1530) .25 PDCP PDUS #2180}

28 ZEAAM(1580)E A& 71153009 RLC <lEE), MaC <lElg, 2
PHY AZ4 Alojsted 4F7] PDCP PDUE Agetal, A% ASHE-(1665)8 Edte 9T
= At

GEH(1500) & wd Sl (1505), ©E AEHE(1510) 2 9 ZRAA

2AA (15200 d&d
T3 AlolE FAE

g Al (1505) =

i

2
—r-}\

~J

A~ /\]

ETEF] ¢ FAR(1505)7 A1 4 Qo
= 7]R = (1530) 2.2 RRC 94 A7A4 ¢=
T, g% FAR(1505)e

e 27 PCP FDUS) T @

56-37

AgTh A7l &4 Erolro] tiE AR= PDCP SDUvit g olE

| =z golro] i3 AR RRC AAA(GE =

2 7]&=(1530) #

M2 E 7| A T(1530) 0. ZRE &5 ol U AR
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<120

<121>

<122>

<123~

<124>

Mz 23 2013-05-10

g T2 A (1505)= 7] HolgE &lAdsn, SF(1500)2] PHY A Z(s),
YAC <IEEl(s). RLC AEE(s), 2 PDCP AEEE Aojste] PDP SDUE F =3},

v =2 4(1505)F PDCP <lE g4 H 53 PDCP SDU2] PDCP SN& #<l

Ol

tal, ‘P PDCP SN #n-19] PDCP SDUZF 9EA] #eldvh. ‘et PDCP SN #n-19]
PDCP SDUZE 9l= A9 92 ZRAA506)E A7) FeE PP SN #0-19 th&
PDCP SN #n<} PDCP SDUO whstod 7] &4k Brolel & s 8ot

Rrer v Z2AA(1505)7F A7) e Bl RrE Y] A 3] retE
PDCP SN #n-19] PDCP SDUE & Sahs 4% 7] PDCP SN #n-19) PDCP SDU 2 447

PDCP SN #n2] PDCP SDU2] A¥Asoze 44 AGE 33},

%

ohUeh sy A% Folm, ol AA] slo] lste] B Wy 7% Ao

e

g @ARE AL ohinh B 299 wE 4t okdd FTUAN et

Hofor shrf, a9 T8 WY el e EE Ve A 2 2 deEd
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[E33+H9]
373 1]
o]Z AZ({dual comnectivity)S Q&= T4 Fal A 2EHolA] G (UE)o]

A& 7]AF(Macro eNB) # 2E AT (Small eNB)E Fae o
EPS(Evolved Packet System) ®lo]#{(bearder)el] gk HE ZZ (multi flow) d
o|HE Falats Hylow,

A7) grZo] PDCP(Packet Data Convergence Protocol) B E (entity)= 4
7] AR 7]A 9] PP MEEEZFH A7 f32 71X a R A7 AE VI ASE
F3te] POCP PDUE & 418t @Al

A7) PDCP PDU(Packet Data Unit)Eo] &3+ PDCP SDU(Service Data
hhit)g= F58= 94 2

A7l WAz 717 5o =258 RRC(radio resource control) WA|A]E B3l

o
b

rlr

7] PDCP SDUEO] & o) Bfolvlo] #A3 AR5 pilsts @AE Ldstd,

-

A7) PCP SDUS2 ulg] Aeolg PDCP SN(Sequence Number) 0.2 AA|E S E

Ao shz, A W,

A 1%l glojA],
A7) 2 58 PDCP SDUS ] ZF PDCP SN #91&h3r, A7) PDCP SDUS i &hod

7] PDCP SNol| w2} PDCP BBl oA A9 Aoz 474 HZ(in-sequence
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delivery)E 438t 9AE o

5!
ok
ok
fio
I
o
lo
i
__OJ_AJ
rlr
4
2
o
't

(4+% 31

PDCP SN #n9] PDCP SDUES g E3tgd S B8, 4 PDCP SN #1-19]

7] Fekg PDCP SN#n-19] PDCP SDU7F 9= S, A7) PDCP SN#n®l PDCP
sbuell diste] A7) A gl E FEats gAE LgeE 5AoR s, Al
IR
(37 4]

A 3%l oA,

gkek AF7] PDCP SN#n©] PDCP SDUO thdlh &7 Elolm7} gty = A9 A7)

PDCP SN #n-19] PDCP SDUZF §1S-o = BF7atm, o adoz A7) PDP SN#n9) PDCP

ol

SDUZ PDCP AEE 9] 49 AFor AGTS EQ o s, 4wy,

o2l

(A% 5]

A 3% deA,

ghek k7] PDCP SN#ne] PDCP SDUO théh w2k Epeln 7} ©rE 5 7] ddl, 47
PDCP SN#n-19] PDCP SDUE  S58k= 7, PICP N9 w=xbol wha} 47] PDCP SNén-
1¢] PDCP SDU 2 4}7] PDCP SN#no] PDCP SDUE A9 AZ o AgdSL EAo=

s, 7l .
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(7% 6]

o]% AZ(dual comnectivity)d AYs= F4 B4 A|~EHA ffa2 7]
Aol A A7l 2 7)AT L AE VAL E5o o] BPS wejeldd] E
2E 2 HHE 9¥E Agse YHOE,

A7 WAE VA Zol Falskz Szl tiske] PDCP 1Bl E el A} PDCP SDU2]
PDCP SNef w2l PDCP PDUE= AJAdste A

771 PDCP PDUES A srelel wet 47 sf2= 7]2 =] RLC(Radio
Link Control) dE/E 3 &7] &g 7]x=2] RLC dege] Eulste] 47 ¢o=

AEshs @A 2

A7) &4 goldo] B3 ABRE EoEtE A7) RRC WA A= RRC 92 AE

“d (RRC connection reconfiguration) ®wlA|A L& EH o7 d=, A4 ud.
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[2oFA]

B dwe o] dAZA(dual connectivity)d AYd= T4 Bal AJ2Ed] A
SH(UE)e] WjZ2 7]A T (Macro eNB) 2 2& 7]AT(Small eNB)S T3t el
EPS(Evolved Packet System) ®lo]#{(bearder)el] gk HE ZZ (multi flow) d

olHE alstke Wwe Al

oH

drh. A7 e dv] @Ee] PDCP(Packet Data
Convergence Protocol) 2MEIE] (entity)= A7) I3 E 71252 PDCP AEE EFH

A7 dag 71AF D A7l A 1AL 559 PP PUER F413

rlr

a4,
A+7] PDCP PDU(Packet Data Unit)Eel] t-23F+= PDCP SDU(Service Data Unit) &2

9 53t

Jn
o

A, 2 Ay as 7l Z o282 E RRC(radio resource control) #lA]

n

22 Eslo] A7) PDCP SDUES ] thdh 43 Elojoo] #at ARE 423 OGA=S

ul

£gslE, A7) PDCP SDUES tle] ol® PP SN(Sequence Number) S & A A4

o
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[E=H]
[E 1]
T —30 ~ —30 pEPC
> E-UTRAN
[& 2]
UE eNB
PDCP I } PDCP I
RLC I } RLC l
MAC { } MAC l
PHY PHY
56-d44
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[%= 3]

UE eNB MME
NAS NAS ]
RRC RRC

PDCP

RLC

e
/e

MAC

PHY

PDCP

RLC

MAC

PHY
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/935,626
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
R, N/A N/A N/A N/A 300
SEARCH FEE
P e R, N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (B} or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ]
(37 CFR 1.16()) 1 minus 20= OR |x 100 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
LU Total . i - =
=S (37 CF(:H 16(7)) Minus OR [x =
% Independent * Minus | *** =
& (37 CFR 1.16(h)) OR |x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 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(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) OR |«x -
% Independent * Minus | *** = _ OR M _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
15/935,626 03/26/2018 1720 P6672USC1 1 1
CONFIRMATION NO. 8564
58027 FILING RECEIPT

1894 PRESTON WHITE DRIVE O A B

RESTON, VA 20191
Date Mailed: 04/20/2018

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)
Myung Cheul JUNG, Seoul, KOREA, REPUBLIC OF;
Kang Suk HUH, Seoul, KOREA, REPUBLIC OF;
Jae Hyun AHN, Seoul, KOREA, REPUBLIC OF;
Ki Bum KWON, Seoul, KOREA, REPUBLIC OF;
Applicant(s)
PANTECH INC., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 58027

Domestic Priority data as claimed by applicant
This application is a CON of 14/890,407 11/10/2015 PAT 9930720
which is a 371 of PCT/KR2014/004189 05/09/2014

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 10-2013-0053408 05/10/2013

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: 04/19/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/935,626

Projected Publication Date: 07/26/2018
Non-Publication Request: No

Early Publication Request: No
Title

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN
DUAL CONNECTIVITY 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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Doc code: IDS

Doc description: information Disclosure Statement (DS) Filed

Under the Paperwork Reduction Act of 1685, no persons are required o respond to a cellection of information unless it contains a valid OMB control number.

PTOISBI8a (02-18)
Approved for use through 11/30/2020. QM8 0851-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98)

Application Number

Filing Date

2018-03-26

First Narned Inventor i Myung Cheul JUNG

Art Unit

Examiner Name i

Attorney Docket Number

PBee720USCH

U.S.PATENTS
Examineri Cite Kind . Name of Patentee or Applicant Pages,Columf}S,Lmes where
. Patent Number lssue Date . Relevant Passages or Relevant
initial No Code! of cited Document . ]
Figures Appeai
1
it you wish to add additional U.S. Patent cilation information please click the Add buiton.
U.S.PATENT APPLICATION PUBLICATIONS
Examineri .. Publication Kind | Publication Name of Patentee or Applicant Pages,Colum;jes,Lmes where
i Cite No . Relevant Passages or Relevant
initial Number Codel| Date of cited Document . .
Figures Appeai
1 20120038226 2012-02-18 YANG et al.
4 i . Corresponding to KR
2 20120294281 2012-11-22 PARK 10-3012-0128078
4 . . e Corresponding to KR
3 20100032998 2010-02-18 OHTA et al. 10-2010-0005017
4 20040151154 2004-08-05 WU Corresponding to JP 2003-283592
5 20080180554 2008-07-30 CHO
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.98)

Application Number

Filing Dale

2018-03-26

First Named Inventor i Myung Cheul JUNG

Art Unit

Examiner Name i

Attorney Docket Number E P8872USCA
8 20020323683 2008-12-31 NAKATSUGAWA
7 20110188377 2011-08-04 KiM et al.
8 201101998993 2011-08-18 Yietal
¢ 20110288387 2014-11-24 SANE et al,
10 20120069750 2012-03-22 XING et al.

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns Lines
Examineri Cile | Foreign Document Country Kind | Publication Applicant of cited where Relevant T5
initial® No | Number® Code?| Coded| Date PP Passages or Relevant
Document )
Figures Appear
1 2013-062882 JP 2013-04-04 FUJITSU LTD. i——]
ELECTRONICS AND Corresponding to US
2 10-2012-0128078 KR 2012-11-28 TELECOMMUNICATION 201 2/529428? L]
S RESEARCH INSTIT i
3 2013-062884 JP 2013-04-04 FUJITSU LTD. []
) 4 . . Correspoending to US
4 10-2010-0005017 KR 2010-01-13 FUNTSU LTD. 201 0/0035996 []
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Application Number

Filing Dale 2018-03-26

INFORMATION DISCLOSURE

First Named Inventor i Myung Cheul JUNG

STATEMENT BY APPLICANT

o Art Unit {
{ Not for submission under 37 CFR 1.98)

Examiner Name i
Attorney Docket Number EPSG?ZUSM

5 2003283592 P 2003-10-03 ASUSTEK COMPUTER | Corresponding to US m

INC. 2004/0151154

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

NON-PATENT LITERATURE DOCUMENTS

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

Examiner] Cite
Initiais® | No

1 international Search Report issued on August 14, 2014, in International Patent Application No. PCT/KR2014/004189 D

R2-070130, "Selective forwarding/retransmission during HO", 3GPP TSG-RANZ Meeting #56bis; Discussion and ﬂ
decision Agenda item: 5.2.8, (R2-070130 hereinafier) was published 15th January - 19th January 2007.

3 Non-Final Office Action issued July 18, 2017 in U.8. Palent Appiication No. 14/820,407. B

4 Notice of Allowance issued November 8, 2017 in U.S. Patent Application No. 14/880,407. u

if you wish {0 add additional non-patent literature document citation information please click the Add bution

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 808, Draw line through a
citation if not in conformance and not considered. Include copy of this form with nexd communication to applicant.

1 See Kind Codes of USPTC Patent Documents at www USPTO.GOV or MPEPR 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard 8T7.3). 3 For Japanese paltent documents, the indication of the year of the reign of the Emperor musi precede the serial nurber of the patent document.
4 King of document by the appropriate symbeols as indicated on the document under WIPC Standard ST.16 if possible. ° Applicant is {0 place a check mark here if
English language translation is attached.

EFS Web2.1.18

ONEPLUS - EX. 1002
Page 252



Application Number

Filing Dale 2018-03-26

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor i Myung Cheul JUNG

o Art Unit {
{ Not for submission under 37 CFR 1.98)

Examiner Name i

Attorney Docket Number EPSG?ZUSM

CERTIFICATION STATEMENT

Please see 37 CFR 1.27 and 1.88 o make the appropriate selection(s):

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

OR

That no item of information contained in the information disclosure slatement was ciled in a communication from a
foreign patent office in a counterpart foreign appiication, and, {o 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 ihe 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) 2018-03-26

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

This collection of information is required by 37 CFR 1.87 and 1.88. The information is required 1o obtain or retain a benefit by the
public which is to file {and by the USPTO io process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour o compilete, including gathering, preparing and submitting the compileted
application form o the USPTO. Time will vary depending upon the individual case. Any commentis 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. Depariment 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 22313-14580.
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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 {o a patent application or patent. Accordingly, pursuant io the requirements of the Acl, please be advised
that: (1) the general authority for the coliection 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 o
process and/or examine your submission related o a patent application or patent. If you do not furnish the requested
information, the U.S. Pateni and Trademark Office may not be able 1o 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 vou in this form will be subject o 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 {c 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 routing 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 matier of the record.

A record in this system of records may be disclosed, as a routing use, to a contracior of the Agency having need for
the information in order 1o perform a contract. Recipients of information shall be required 1o comply with the
requirements of the Privacy Act of 1874, as amended, pursuantto 5 U.S.C. 552a{my).

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 Organization, pursuant
o the Palent Cooperation Treaty.

A record in this sysiem of records may be disclosed, as a routine use, to ancther 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 sysiem of records may be disclosed, as a routine use, {o the Administrator, General Services, or
his/her designee, during an inspection of recornds conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.8.C. 2904 and
2908. 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 1o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, 1o the public afier 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 disclosed, subject 10 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 sysiem of records may be disclosed, as a routine use, {0 a Federal, State, or local law
enforcement agengcy, 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:

Filing Date:

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING

Title of Invention: MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

First Named Inventor/Applicant Name: Myung Cheul JUNG
Filer: Hae-Chan Park/Beatriz Sanchez
Attorney Docket Number: P6672USC1

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 300 300
UTILITY SEARCH FEE 1111 1 660 660
UTILITY EXAMINATION FEE 1311 1 760 760
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code | Quantity Amount Sullaj-;l'g(t:)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 32157250
Application Number: 15935626
International Application Number:
Confirmation Number: 8564

Title of Invention:

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING

MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

First Named Inventor/Applicant Name:

Myung Cheul JUNG

Customer Number:

58027

Filer:

Hae-Chan Park/Beatriz Sanchez

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P6672USC1
Receipt Date: 26-MAR-2018
Filing Date:
Time Stamp: 15:26:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1720

RAM confirmation Number

032718INTEFSW15275000

Deposit Account

Authorized User

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

ONEPLUS -

EX. 1002
Page 257



File Listing:
s . File Si Iti
Document Document Description File Name es ze(B){tes)l Mu tl. _Pages
Number Message Digest | Part/.zip| (if appl.)
115660
1 Application Data Sheet P6672USC1_ADS.pdf no 9
fca58d3d8ebB8a9d2787b5017831a61575da)
Sfee0
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
118226
2 P6672USC1_Specification.pdf yes 41
4cbcb2001d6d 1a4fc0a2c44b943c3043bcb)
dddel
Multipart Description/PDF files in .zip description
Document Description Start End
Abstract 41 41
Claims 40 40
Specification 1 39
Warnings:
Information:
1870570
3 Drawings-only bIaFk and white line P6672USC1_Drawings.pdf no 15
drawings
8c649da8c59fe24babeea2a379d47607508|
6alb2
Warnings:
Information:
836923
4 Power of Attorney P6672USC1_P(3fA_Statement. no 5
p e47a3d109b8d 1d1078377a0aa3efc2e3335)
53d2d
Warnings:
Information:
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5 QOath or Declaration filed

P6672USC1_Declaration.pdf

2101690

48e1d346ed056818143c93528%b141e2d
1cfe04

no

Warnings:

Information:

Information Disclosure Statement (IDS)
Form (SB08)

P6672USC1_IDS.pdf

68425

18234da%cBal1edc3bbaa6edbad?d7443f73f
3a%

no

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

7 Non Patent Literature

NPL_1.pdf

2442153

07663e4f2730a3e57b70bfo8c4d 38dbdb35]|
25008

no

Warnings:

Information:

8 Non Patent Literature

NPL_2.pdf

1807032

fefd189d8d35a95db1247dbb4b16a0e2baky
dsbfa

no

Warnings:

Information:

9 Fee Worksheet (SB06)

fee-info.pdf

34984

8f76abe9e647e39812284346a8a4a5b50d7]
3d5c9

no

Warnings:

Information:

Total Files Size (in bytes)1

9395663
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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/AIAI 4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

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

. ; Attorney Docket Number PB872USCH
Application Data Sheet 37 CFR 1.76

Application Number

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Title of Invention |~ SnecTiiTY SYSTEM

The apgplication data sheet s pant 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 ocutlined in 37 CFR 1.76

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

Secrecy Order 37 CFR 5.2:

; Portions or all of the application associated with this Application Data Sheet may fail under a Secrecy Order pursuant {0
' 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 Middie Nams Family Name Suffix
Myung Cheul JUNG
Residence Information {Select One) () US Residency (8 NonUS Residency () Active US Military Service
City  |Seoul Country of Residence | KR
Mailing Address of Inventor:
Address 1 {Pantech R&D Center Bldg., Sangarn-dong)
Address 2 179 Seongam-ro, Mapo-gu
City Seoul State/Province
Postal Code 121-904 | Countryi KR
inventor 2
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Kang Suk HUH

Residence Information {Select One) (O US Residency (8 Non US Residency () Active US Military Service

City Seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 {Pantech R&D Center Bldg., Sangam-dong)

Address 2 179 Seongam-ro, Mapo-gu

City Seoui State/Province
Postal Code 121-904 | Country KR

Inventor 3
Legal Name

£FS Web 2.2.13
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PTOIAIAI4 (02-18)

Approved for use through 11/30/2020. OMB 0851-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it containg a valid OMB control number.

Attorney Docket Number | Pe872U8CH

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Titie of Invention | o e eTiviTY SYSTEM

Prefix| Given Name Middie Name Family Name Suffix

Jae Hyun AHN
Residence Information {Select One} (O US Residency (8 NonUS Residency () Active US Military Service

City Seoul Country of Residence 3 KR

Mailing Address of Inventor:

Address 1 {Pantech R&D Center Bldg., Sangam-dong)

Address 2 179 Seongam-ro, Mapo-gu

City Seoul State/Provingce

Postal Code 121-204 | Country KR

Inventor 4

Legal Name

Prefix| Given Name Middie Name Family Name Suffix
Ki Bum KWON

Residence Information {Select One) (O US Residency (8 NonUS Residency () Active US Miltary Service

City | Seou Country of Residence | KR

Mailing Address of Inventorn:

Address 1 (Pantech R&D Center Bidg., Sangam-dong)
Address 2 179 Seongam-ro, Mapo-gu
City Seoul State/Province

Postal Code

121-904 | Countryi 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}.

[ 1 An Address is being provided for the correspondence Information of this application,

Custiomer Number 58027

Email Address
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PTOIAIAM 4 (02-18)
Approved for use through 11/30/2020. OMB 08510032
U.S. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it containg a valid OMB control number.

Application Data Sheet 37 CFR 1.78

Attorney Docket Number | Pe872U8CH

Application Number

Title of invention

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL
CONNECTIVITY SYSTEM

Application Information:

Title of the Invention

DUAL CONNECTIVITY SYSTEM

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN

Attorney Docket Number

PeB72UsC

Smail Entity Status Claimed [ |

Application Type

Nonprovisional

Subject Matter

Utility

Total Number of Drawing Sheets {if any) 15

Suggested Figure for Publication {if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111{¢) 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 pricrity 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 reguirements of 37 CFR 1.57(a).

Application nurmber of the previously Filing date (YYYY-MM-DD)

filed application

Intellectual Property Authority or Country

Publication Information:

[1 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. 1 nereby request that the attached application not be published under
35 U.8.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 eightee

nmonths after filing.

Representative Information:

Representative information shouid 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 atiorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If boih seclions are completed the customer
Number will be used for the Representative information during processing.

Please Select One:

Customer Number [ Q US Patent Praclitioner ‘ C) Limited Recognition {37 CFR 11.8)

Customer Number

58027
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PTOIAIAI4 (02-18)

Approved for use through 11/30/2020. OMB 0851-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it containg a valid OMB control number.

. i Attorney Docket Number | PE872USCH
Application Data Sheet 37 CFR 1.78

Application Number

Title of invention METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL
CONNECTIVITY SYSTEM

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.8.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. 118(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 OYYYY-MM-DDY

Continuation of 14880407 2015-11-10

Prior Application Status

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number YYYY-MM-DD)

148920407 a 371 of international PCT/KR2014/004189 2014-05-09

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 {o claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 118(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)‘ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55())(1) and (2). Under the PDX program, applicant bears the uitimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Qourztryi Filing Date (YYYY-MM-DD) ACCess Codei (if applicable}
10-2013-0053408 KR 2013-05-10

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

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

This application (1) claims priority 1o or the benefil 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
[ 18, 2013,

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

16, 2013, will be examined under the first inventor {o file provisions of the AlA.
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PTOIAIAI4 (02-18)

Approved for use through 11/30/2020. OMB 0851-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it containg a valid OMB control number.

Attorney Docket Number | Pe872U8CH

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Titie of Invention | o e eTiviTY SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

VWhen this Application Data Sheet is properly signed and filed with the application, applicant has provided writien
authority to permit a pariicipating 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 o any search resuilts 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.

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 P office(s). Instead, Form PTO/SB/38 or PTO/SB/69 must be used as appropriate.

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

A. Priority Document Exchange (PDX} - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
(JPQ), the Korean Intellsctual Property Office (KIPO), the Stale Intellectual Property Office of the People’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIPQO), and any other foreign intellectusl property office
participating with the USPTQ in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent gpplication is filed, access {o: (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)

O2

the undersigned hereby grants the USPTO authority {0 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((2).

The applicant is reminded that the EPC's Rule 141(1) EPC (European Patent Convention) requires applicants o submit a
copy of search results from the instant application without delay in a Eurcpean 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 1o permit a paricipating foreign IP office access to the instant
{1 application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO fo transmit to the EPO any search resulis from the instant patent
[ 1 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 io the
application in accordance with 37 CFR 1.14.
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Approved for use through 11/30/2020. OMB 0851-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it containg a valid OMB control number.

Attorney Docket Number | Pe872U8CH

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Titie of Invention | o e eTiviTY SYSTEM

Applicant Information:

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

Applicant 1

if the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. ifthe applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who ctherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

@ Assignee @ Legal Representative under 353 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 Decesased or Legally Incapacitated Inventor:

if the Applicant is an Organization check here. pd

Organization Name PANTECH ING

Mailing Address Information For Applicant:

Address 1 179 Seongam-ro Mapo-gu

Address 2

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

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

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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Approved for use through 11/30/2020. OMB 0851-0032

U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it containg a valid OMB control number.

Attorney Docket Number | Pe872U8CH

Application Data Sheet 37 CFR 1.78

Application Number

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

Titie of Invention | o e eTiviTY SYSTEM

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be inciuded on the patent
application publication. An assignee-applicant identified in the "Applicant information” section wili appear on the patent application
publication as an applicant. For an assignee-applicant, compiete 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 Middie Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i ' 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 bution.

Signature:
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
aiso 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 {&.q., see USPTO Form PTO/AIA/S1) on behalf of alf joint invenior-applicanis.

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

Signature {/Christopher B. Kilner/ Date (YYYY-MM-DD}| 2018-03-28

First Name | Christopher H Last Name Kitner Registration Number | 45,381

Additional Signature may be generaled within this form by selecting the Add buiton.
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U.8. Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it containg a valid OMB control number.

L Attorney Docket Number
Application Data Sheet 37 CFR 1.78

PE8T72USCH

Application Number

Titie of Invention | o e eTiviTY SYSTEM

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefil by the public which
is 1o file (and by the USPTO io process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated 10 take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time wili vary depending upon the individual case. Any comments on the amount of time you require o
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Gfficer, 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 T0: 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 prindipal purpose for which the information is used by the U.5. Patent and
Tradermark Office is to process and/or examine your submission related to a patent application or patent. f 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 Freedorm of Information Act {5 1.5.C. 552} and the Privacy
Act {5 US.C 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

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

3 Arecord in this system of records may be di ed, 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 1o 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, 1o another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act {42 U.S.C. 218(0)).

-~

A record from this system of records may be disciosed, 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 responsibifity to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant {i.e, GSA or Commerce) directive. Such disciosure shall not be used to make determinations about

8. Arecord from this system of records may be disciosed, as a routine use, to the public after either publication of the application pursuant to 35 US.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151, Further, a record may be disciosed, 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 pu spactions or an issued patent.

9. Arecord from this system of records may be disciosed, 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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ABSTRACT OF THE DISCLOSURE

The present invention provides a method for user equipment receiving multi-flow data
with respect to one evolved packet system (EPS) bearer through a macro base station (macro
eNB) and a small base station (small eNB) in a wireless communication system supporting dual
connectivity. The method comprises the steps of: a packet data convergence protocol (PDCP)
entity of the user equipment receiving PDCP packet data units (PDU) through the macro base
station and the small base station from a PDCP entity of the macro base station; obtaining PDCP
service data units (SDU) corresponding to PDCP PDUs; and receiving from the macro base
station information related to a sequence timer for the PDCP SDUs through a radio resource
control (RRC) message, wherein the PDCP SDUs are indicated by a predefined PDCP sequence

number (SN).
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What is claimed is:

1. A method for user equipment receiving multi-flow data with respect to one
evolved packet system (EPS) bearer through a macro base station (macro eNB) and a small base
station (small eNB) in a wireless communication system supporting dual connectivity, the
method comprising:

receiving packet data convergence protocol (PDCP) packet data units (PDUs) through the
macro base station and the small base station;

obtaining PDCP service data units (SDUs) corresponding to the PDCP PDUs; and

receiving from the macro base station information related to an in-sequence timer for the
PDCP SDUs through a radio resource control (RRC) message,

wherein the PDCP SDUs are indicated by a predefined PDCP sequence number (SN).
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METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING

MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

5 [0001] This application is a Continuation of U.S. Patent Application No. 14/890,407,
filed on November 10, 2015, which is a National Stage of International Application No.
PCT/KR2014/004189, filed on May 9, 2014, and claims priority from and the benefit of Korean
Patent Application No. 10-2013-0053408, filed on May 10, 2013, each of which is hereby
incorporated by reference for all purposes as if fully set forth herein.

10
BACKGROUND
[0002] FIELD
[0003] The present invention relates to wireless communication, and more particularly,
to a method and an apparatus of in-sequence delivery considering a multi-flow in a wireless
15 communication system supporting dual connectivity.
[0004] DISCUSSION OF THE BACKGROUND
[0005] Particularly many communication demands are generated in a specific area such
as a hotspot in a cell and receiving sensitivity of radio waves may deteriorate in a specific area
such as a cell edge or a coverage hole. With the development of wireless communication

20  technology, small cells, for example, a pico cell, a femto cell, a micro cell, a remote radio head
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(RRH), a relay, a repeater, and the like are together installed in a macro cell for the purpose of
enabling communication in areas such as the hot spot, the cell edge, and the coverage hole.

Such a network is called a heterogeneous network (HetNet). In a heterogeneous network
environment, relatively, the macro cell is a cell having large coverage and the small cells such as
the femto cell and the pico cell are cells having small coverage. Since the small cells such as
the femto cell and the pico cell use lower power than the macro cell, the network is also referred
to as a low power network (LPN). In the heterogeneous network environment, coverages of
multiple macro cells and small cells overlap with each other.

[0006] User Equipment (UE) can perform wireless communication through two or more
base stations among base stations constituting at least one serving cell. This is referred to as
dual connectivity and a wireless communication system supporting the dual connectivity is
referred to as a dual connectivity system. In this case, one of a plurality of base stations
physically or logically divided, which constitute the dual connectivity may be a macro base
station (alternatively, an anchorage station) and the other one may be a small base station
(alternatively, an assisting base station). The UE may be ‘dually connectable UE’ in which dual
connectivity is possible and ‘dually inconnectable UE’ in which dual connection supporting is
impossible.

[0007] The macro base station manages data flow control, security, and header

compression according to a packet data convergence protocol (PDCP) for data transmitted to the
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small base station through a radio bearer (RB).

[0008] In general, the wireless communication system is a single flow structure in which
a service is provided to the UE through one RB for one EPS bearer service. However, in the
case of the wireless communication system supporting the dual connectivity, the service of one
EPS bearer can be provided to the UE through not one RB but two RBs established in the macro
cell and the small cell, respectively. That is, the service can be provided to the UE through
multi-flows.

[0009] In the case of an acknowledged mode (RLC AM), an RLC entity of the UE
reorders RLC packet data units (PDUs) when received RLC PDUs are received out of the order
in a downlink. In the case of the RLC AM, a transmitting side can retransmit an RLC PDU of
which receiving is missed at a receiving side again. The RLC entity reassembles an RLC
service data unit (SDU) based on the reordered RLC PDU and sequentially the reassembled RLC
SDU to an upper layer (that is, PDCP entity). In the case of the RLC AM, the RLC PDUs can
be sequentially delivered through reordering and retransmission methods of the RLC PDUs. In
other words, the PDCP entity needs to be sequentially delivered with the RLC SDUs except for
reestablishment of the lower layer. However, in the case of the UE in which the multi-flows are
constituted, the RLC entity for the small base station and the RLC entity for the macro base
station are distinguished to receive the respective RLC SDUs and acquire the PDCP SDU and

deliver the acquired PDCP SDU to the upper layer and in this case, the PDCP entity cannot
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sequentially acquire the PDCP SDUs. Accordingly, in the case of the UE using the multi-flows,
a new method for sequential delivery of the PDCP SDUs to the upper layer in the PDCP entity is

required.

SUMMARY

[0010] The present invention provides a method and an apparatus of in-sequence delivery
considering multi-flows in a dual connectivity system.

[0011] The present invention also provides a method and an apparatus in which a PDCP
entity at a UE end delivers PDCP SDUs to an upper layer in sequence in a multi-flow structure.

[0012] The present invention also provides configuring a sequential delivery timer in UE
in a multi-flow structure.

[0013] In one aspect, a method for user equipment receiving multi-flow data with respect
to one evolved packet system (EPS) bearer through a macro base station (macro Evolved NodeB
(eNB)) and a small base station (small eNB) in a wireless communication system supporting dual
connectivity is provided. The method includes: receiving packet data convergence protocol
(PDCP) packet data units (PDUs) through the macro base station and the small base station;
obtaining PDCP service data units (SDUs) corresponding to the PDCP PDUs; and receiving
from the macro base station information related to an in-sequence timer for the PDCP SDUs

through a radio resource control (RRC) message, wherein the PDCP SDUs are indicated by a
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predefined PDCP sequence number (SN).

[0014] In another aspect, a method for transmitting multi-flow data for one EPS bearer to
UE from a macro base station through the macro base station and a small base station in a
wireless communication system supporting dual connectivity is provided. The method includes:
generating PDCP PDUs in a PDCP entity with respect to packets received by the macro base
station according to a PDCP SN of a PDCP SDU; distributing the PDCP PDUs to radio link
control (RLC) entities of the macro base station and RLC entities of the small base station
according to a predetermined rule and transmitting the distributed PDCP PDUs to the UE; and
transmitting to the UE an RRC message including information related to an in-sequence timer for
the PDCP SDUs.

[0015] In yet another aspect, UE for receiving multi-flow data with respect to one
evolved packet system (EPS) bearer through a macro base station (macro eNB) and a small base
station (small eNB) in a wireless communication system supporting dual connectivity is
provided. The UE includes: a receiving unit receiving packet data convergence protocol
(PDCP) packet data units (PDUs) through the macro base station and the small base station and
receiving from the macro base station information related to an in-sequence timer for the PDCP
SDUs through a radio resource control (RRC) message; and a processor obtaining PDCP service
data units (SDUs) corresponding to the PDCP PDUs, wherein the PDCP SDUs are indicated by a

predefined PDCP sequence number (SN).
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[0016] According to the present invention, in performing downlink transmission through
multi flows in a dual connectivity system, even though a PDCP entity of UE non-sequentially
receives PDCP PDUs, PDCP SDUs can be delivered to an upper layer in sequence and

transmission efficiency can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 illustrates a wireless communication system according to the present
invention.
[0018] FIG. 2 is a block diagram illustrating a radio protocol architecture for a user
10 plane.
[0019] FIG. 3 is a block diagram illustrating a radio protocol architecture for a control
plane.
[0020] FIG. 4 is a diagram illustrating an overview of one example of an RLC sublayer
model according to the present invention.
15 [0021] FIG. 5 illustrates one example of a dual connectivity situation of UE applied to
the present invention.
[0022] FIG. 6 illustrates an example of an EPS bearer structure when multi-flows are
configured in the dual connectivity situation.

[0023] FIG. 7 illustrates an example of a network structure of the macro base station and
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the small base station in the case of a single flow in a dual connectivity situation.

[0024] FIG. 8 illustrates an example of an EPS bearer structure when multi-flows are
configured in the dual connectivity situation.

[0025] FIG. 9 illustrates an example of a network structure of the macro base station and
the small base station in the case of multi-flows.

[0026] FIG. 10 illustrates a packet delivery process in the case of the single flow when
the dual connectivity is considered.

[0027] FIG. 11 illustrates a packet delivery process in the case of the multi-flows when
the dual connectivity is considered.

[0028] FIG. 12 illustrates an example of a PDCP PDU receiving timing in a PDCP entity
of UE.

[0029] FIG. 13 illustrates an example of sequential upper layer transmission depending
on the PDCP sequence number (SN) in the PDCP entity of the UE.

[0030] FIG. 14 illustrates a method for sequentially delivering the PDCP SDU, which is
performed by the UE considering the multi-flows according to an embodiment of the present
invention.

[0031] FIG. 15 is a block diagram of a macro base station, a small base station, and UE

according to an embodiment of the present invention.
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DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0032] Hereinafter, in the specification, contents associated with the present invention
will be described in detail through illustrated drawings and embodiments together with contents
of the present invention. In the figures, even though the parts are illustrated in different
drawings, it should be understood that like reference numbers refer to the same or equivalent
parts of the present invention throughout the several figures of the drawing. In describing the
embodiments of the present invention, when it is determined that the detailed description of the
known art related to the present invention may obscure the gist of the present invention, the
detailed description thereof will be omitted.

[0033] Further, a wireless communication network is described as target in the
specification, and a work performed in the wireless communication network may be performed
while a system (for example, a base station) that controls the corresponding wireless
communication network controls the network and transmits data, or the work may be performed
by UE coupled with the corresponding wireless network.

[0034] FIG. 1 illustrates a wireless communication system according to the present
invention. This may be a network architecture of an evolved-universal mobile
telecommunications system (E-UMTS). The E-UMTS may be called a long term evolution
(LTE) or LTE-A (advanced) system. The wireless communication system may use various

multiple access techniques, such as code division multiple access (CDMA), time division
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multiple access (TDMA), frequency division multiple access (FDMA), orthogonal frequency
division multiple access (OFDMA), single carrier-FDMA (SC- FDMA), OFDM-FDMA,
OFDM-TDMA, and OFDM-CDMA.

[0035] Referring to FIG. 1, the E-UTRAN includes an evolved NodeB (eNB) 20 that
provides a control plane (CP) and a user plane (UP) to user equipment (UE) 10.

[0036] The UE 10 may be fixed or movable and may be called other terms such as a
mobile station (MS), an advanced MS (AMS), a user terminal (UT), a subscriber station (SS), a
wireless device, and the like.

[0037] The eNB 20 generally indicates a station that communicates with the UE 10, and
may be called other terms such as a base station (BS), a base transceiver system (BTS), an access
point, a femto-eNB, a pico_eNB, a home eNB, a relay, and the like. The eNBs 20 may be
connected to each other through an X2 interface. The eNB 20 is connected with an evolved
packet core (EPC) 30 through an S1 interface, more particularly, a mobility management entity
(MME) through an S1-MME and a serving gateway (S-GW) through an S1-U. The S1 interface
transmits and receives operation and management (OAM) information for supporting movement
of the UE 10 by exchanging a signal with the MME.

[0038] The EPC 30 includes the MME, the S-GW, and a packet data network gateway
(P-GW). The MME has access information of the UE 10 or information on capability of the UE

10, and the information is primarily used for mobility management of the UE 10. The S-GW is
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a gateway having the E-UTRAN as an end point and the P-GW is a gateway having the PDN as
the end point.

[0039] The E-UTRAN and the EPC 30 are integrated to be called an evolved packet
system (EPS) and a traffic flow from a wireless link through which the UE 10 is connected to the
eNB 20 to the PDN connected to a service entity operates based an Internet protocol (IP).

[0040] A radio interface between the UE and the eNB is referred to as a Uu interface.
Layers of a radio interface protocol between the UE and the eNB may be divided into a first
layer L1, a second layer L2, and a third layer L3 based on three lower layers of an open system
interconnection (OSI) reference model which is widely known in a communication system.
Among the layers, a physical layer which belongs to the first layer provides an information
transfer service using a physical channel and a radio resource control (RRC) layer positioned at
the third layer controls a radio resource between the UE and the network by exchanging an RRC
message.

[0041] FIG. 2 is a block diagram illustrating a radio protocol architecture for a user plane
and FIG. 3 is a block diagram illustrating a radio protocol architecture for a control plane. The
user plane is a protocol stack for transmitting user data and the control plane is a protocol stack
for transmitting a control signal.

[0042] Referring to FIGS. 2 and 3, a physical (PHY) layer provides information transfer

service to an upper layer by using a physical channel. The PHY layer is connected with a
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medium access control (MAC) layer which is an upper layer through a transport channel. Data
is transferred between the MAC layer and the PHY layer through the transport channel. The
transport channel is classified depending on how the data is transferred through the radio
interface.

[0043] Further, data is transferred between different PHY layers (that is, between the
PHY layers of the transmitter and the receiver) through the physical channel. The physical
channel may be modulated by an orthogonal frequency division multiplexing (OFDM) scheme
and uses a time and a frequency as the radio resource.

[0044] As an example, a physical downlink control channel (PDCCH) among the
physical channels notifies resource allocation of a paging channel (PCH) and a downlink shared
channel (DL-SCH) and hybrid automatic repeat request (HARQ) information associated with the
DL-SCH to the UE and the PDCCH may transport an uplink scheduling grant notifying the
resource allocation of the uplink transmission to the UE. Further, a physical control format
indicator channel (PCFICH) notifies the number of OFDM symbols used in the PDCCHs to the
UE and is transmitted every sub-frame. Further, a physical hybrid ARQ indicator channel
(PHICH) transports an HARQ ACK/NAK signal as a response of the uplink transmission.
Further, a physical uplink control channel (PUCCH) transports uplink control information such
as HARQ ACK/NAK, a scheduling request, a CQI for the downlink transmission. Further, a

physical uplink shared channel (PUSCH) transports an uplink shared channel (UL-SCH).

11
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[0045] The MAC layer may perform mapping between a logic channel and the transport
channel and multiplexing or demultiplexing to a transport block provided to the physical channel
onto the transport channel of an MAC service data unit (SDU) that belongs to the logic channel.
The MAC layer provides a service to a radio link control (RLC) layer through the logic channel.
The logic channel may be divided into a control channel for transferring control area information
and a traffic channel for transferring user area information.

[0046] A function of the RLC layer includes concatenation, segmentation, and
reassembly of an RLC SDU. In order to assure various quality of services (QoS) requested by a
radio bearer (RB), the RLC layer provides three operating modes of a transparent mode (TM), an
unacknowledged mode (UM), and an acknowledged mode (AM).

[0047] The RLC SDUs may be supported with various sizes and as an example, may be
supported by a byte unit. RLC protocol data units (PDUs) are defined only when transmission
opportunity is notified from the lower layer (for example, the MAC layer) and when the
transmission opportunity is notified, the RLC PDUs are transferred to the lower layer. The
transmission opportunity may be notified together with the sizes of the total RLC PDUs to be
transmitted. Hereinafter, the RLC layer will be described in detail with reference to FIG. 4.

[0048] A function of a packet data convergence protocol (PDCP) layer on the user plane
includes transferring of user data, header compression, and ciphering. A function of the PDCP

layer on the user plane includes transferring of control plane data and ciphering/integrity

12
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protection.

[0049] The RRC layer serves to control the logic channel, the transport channel, and the
physical channels in association with configuration, re-configuration, and release of the RBs.
The RB means a logic route provided by the first layer (PHY layer) and the second layers (the
MAC layer, the RLC layer, and the PDCP layer) in order to transfer data between the UE and the
network. Configuring the RB defines features of the radio protocol layer and the channel in
order to provide a specific service and means a process of setting respective detailed parameters
and operating methods. The RB may be divided into two types of a signaling RB (SRB) and a
data RB (DRB) again. The SRB is used as a passage for transmitting the RRC message on the
control plane and a non-access stratum (NAS) message and the DRB is used as a passage for
transmitting the user data on the user plane.

[0050] An NAS layer is positioned above the RRC layer and performs functions such as
session management and mobility management.

[0051] When an RRC connection is established between the RRC layer of the UE and the
RRC layer of the E-UTRAN, the UE is in an RRC connected state and if not, the UE is in an
RRC idle state.

[0052] A downlink transport channel for transmitting data from the network to the UE
includes a broadcast channel (BCH) for transmitting system information and besides, a downlink

shared channel (SCH) for transmitting user traffic or a control message. Traffic or a control
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message of a downlink multicast or broadcast service may be transported through the downlink
SCH or transported through a separate downlink multicast channel (MCH). Meanwhile, an
uplink transport channel for transporting data from the UE to the network includes a random
access channel (RACH) for transporting an initial control message and besides, an uplink shared
channel (SCH) for transporting the user traffic or the control message.

[0053] The logical channel that is positioned on the transport channel and mapped to the
transport channel includes a broadcast control channel (BCCH), a paging control channel
(PCCH), a common control channel (CCCH), a multicast control channel (MCCH), a multicast
traffic channel (MTCH), and the like.

[0054] The physical channel is constituted by a plurality of symbols in a time domain and
a plurality of sub-carriers in a frequency domain. One sub-frame is constituted by a plurality of
OFDM symbols in a time domain. One sub-frame is constituted by a plurality of resource
blocks and one resource block is constituted by the plurality of symbols and the plurality of sub-
carriers. Further, each sub-frame may use specific sub-carriers of specific symbols (e.g., first
symbols) of a corresponding sub-frame for the PDCCH. A transmission time interval (TTI)
which is a unit time when the data is transmitted is 1 ms corresponding to one sub-frame.

[0055] FIG. 4 is a diagram illustrating an outline of an example of an RLC sublayer
model according to the embodiment of the present invention.

[0056] Referring to FIG. 4, any RLC entity is divided into different RLC entities

14
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according to a data transmission scheme. As an example, the RLC entity includes a TM RLC
entity 400, a UM RLC entity 420, and an AM RLC entity 440.

[0057] The UM RLC entity 420 may be constituted to receive or transfer RLC PDUs
through logical channels (for example, DL/UL DTCH, MCCH or MTCH). Further, the UM
RLC entity 420 may transfer or receive a unacknowledged mode data (UMD) PDU.

[0058] The UM RLC entity is constituted by a transmission UM RLC entity or a
reception UM RLC entity.

[0059] The transmission UM RLC entity receives the RLC SDUs from the upper layer
and transmits the RLC PDUSs to a peer reception UM RLC entity through the lower layer. When
the transmission UM RLC entity configures the UMD PDUs from the RLC SDUs, if the specific
transmission opportunity is notified by the lower layer, the RLC SDUs are segmented or
concatenated to constitute the UMD PDUs so as to become within a total size of the RLC PDUs
indicated by the lower layer and is constituted so that related RLC headers are included in the
UMD PDU.

[0060] The reception UM RLC entity transfers the RLC SDUs to the upper layer and
receives the RLC PDUs from the peer reception UM RLC entity through the lower layer. When
the reception UM RLC entity receives the UMD PDUs, the reception UM RLC entity detects
whether the UMD PDUSs are duplicately received to discard the duplicated UMD PDUs, reorder

a sequence of the UMD PDUs when the UMD PDUs are received out of the sequence, avoid
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excessive reorder delays by detecting loss of the UMD PDUs in the lower layer, reassemble the

RLC SDUs from the reordered UMD PDUs, transfer the reassembled RLC SDUs to the upper

layer in an ascending order of an RLC sequence number (SN), and discard the UMD PDUs

which can not be reassembled to the RLC SDU due to the UMD PDU loss which belongs to the

specific RLC SDU in the lower layer. During the RLC re-establishment, the reception UM RLC

entity reassembles the RLC SDUs from the UMD PDUs received out of the sequence to transfer

the reassembled RLC SDUs to the upper layer and all of the remaining UMD PDUs which may

not be reassembled to the RLC SDUs are discarded, initialize related status parameters and stop

related timers.

[0061] Meanwhile, the AM RLC entity 440 may be constituted to receive or transfer the

RLC PDUs through logical channels (for example, DL/UL DCCH or DL/UL DTCH). The AM

RLC entity transfers or receives an AMD PDU or ADM PDU segnement and transfers or

receives an RLC control PDU (for example, a STATUS PDU).

[0062] If the STATUS PDU is triggered and a block timer (t-StatusProhibit) is not

running or completed, the STATUS PDU is transmitted at the next transmission opportunity.

Accordingly, the UE predicts the size of the STATUS PDU and considers the STATUS PDU as

data available for transmission in the RLC layer.

[0063] The AM RLC entity is constituted by a transmitting side and a receiving side.

[0064] The transmitting side of the AM RLC entity receives the RLC SDUs from the
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upper layer and transmits the RLC PDUs to a peer AM RLC entity through the lower layer.
When the transmitting side of the AM RLC entity constitutes the AMD PDUs from the RLC
SDUs, the RLC SDUs are segmented or concatenated in order to be suitable within the total size
of the RLC PDU(s) indicated by the lower layer when the specific transmission opportunity is
notified by the lower layer to constitute the AMD PDUs. The transmitting side of the AM RLC
entity supports retransmission (ARQ) of the RLC data PDUs. When the RLC data PDU to be
retransmitted is not suitable within the total size of the RLC PDU(s) indicated by the lower layer
when the specific transmission opportunity is notified by the lower layer, the AM RLC entity re-
segments the RLC data PDU to the AMD PDU segments.

[0065] In this case, the number of re-segmentation is not limited. When the transmitting
side of the AM RLC entity creates the AMD PDUs from the RLC SDUs received from the upper
layer or AMD PDU segments from the RLC data PDUs to be retransmitted, related RLC headers
are included in the RLC data PDU.

[0066] The receiving side of the AM RLC entity receives the RLC SDUs from the upper
layer and receives the RLC PDUs to the peer AM RLC entity through the lower layer.

[0067] When receiving the RLC data PDUs, the receiving side of the AM RLC entity
detects whether the RLC data PDUs are duplicatively received, discards the duplicated RLC data
PDUs, reorders the sequence of the RLC data PDUs when the RLC data PDUs are received out

of the sequence, detects the loss of the RLC data PDUs generated in the lower layer and requests
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the retransmission to the AM RLC entity, reassembles the RLC SDUs from the reordered RLC

data PDUs, and transfers the reassembled RLC SDUs to the upper layer in the reassembled

sequence.

[0068] During the RLC re-establishment, the receiving side of the AM RLC entity

reassembles the RLC SDUs from the RLC data PDUs received out of the sequence if possible to

transfer the reassembled RLC SDUs to the upper layer, discards all of the remaining RLC data

PDUs which may not be reassembled with the RLC SDUs, and initializes the related status

parameters and stops the related timers.

[0069] FIG. 5 illustrates one example of a dual connectivity situation of the UE applied

to the embodiment of the present invention.

[0070] Referring To FIG. 5, UE 550 positioned in a service area of a macro cell in a

macro eNB 500 (alternatively, an anchor base station) enters an area over-laid with the service

acre of a small cell in a small eNB 510 (alternatively, an assisting base station).

[0071] In order to support an additional data service through the small cell in the small

eNB while maintaining existing wireless connection and data service connection through the

macro cell in the macro eNB, the network constitutes dual connection with respect to the UE.

[0072] As aresult, the user data arriving to the macro cell may be transferred to the UE

through the small cell in the small eNB. In detail, an F2 frequency band is allocated to the

macro eNB and an F1 frequency band is allocated to the small eNB. The UE may receive the
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service from the macro eNB through the F2 frequency band and simultaneously receive the

service from the small eNB through the F1 frequency band.

[0073] FIG. 6 illustrates an example of an EPS bearer structure in the case where the

single flow is constituted.

[0074] Referring to FIG. 6, the RB is a bearer provided from the Uu interface in order to

support the service of the user. In the wireless communication system, each bearer is defined

for each interface to ensure independency between the interfaces.

[0075] The bearer provided by the wireless communication system is collectively called

an evolved packet system (EPS) bearer. The EPS bearer is a transmission path generated

between the UE and the P-GW. The P-GW may receive an IP flow from the Internet or transmit

the IP flow to the Internet. One or more EPS bearers may be constituted per UE, each EPS

bearer may be divided into an E-UTRAN radio access bearer (E-RAB) and an S5/S8 bearer, and

the E-RAB may be divided into a radio bearer (RB) and an S1 bearer. That is, one EPS bearer

corresponds to one RB, one S1 bearer, and one S5/S8 bearer, respectively. The IP flow may

have a different quality of service (QoS) characteristic according to which service (alternatively,

application) is used, and the IP flow having the different QoS characteristic may be mapped and

transmitted for each EPS bearer. The EPS bearers may be divided based on an EPS bearer

identity. The EPS bearer identity is allocated by the UE or the MME.

[0076] The Packet Gateway (P-GW) is a network node connecting the wireless
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communication network (for example, an LTE network) and another network according to the
present invention. The EPS bearer is defined between the UE and the P-GW. The EPS bearer
is further subdivided between the respective nodes, and the RB, the S1 bearer, and the S5/58
bearer are defined between the UE and the base station, between the base station and the S-GW,
and between the S-GW in the EPS and the P-GW, respectively. Each bearer is defined through
the QoS. The QoS is defined through a data rate, an error rate, a delay, and the like.

[0077] Accordingly, if the QoS which needs to be entirely provided by the wireless
communication system is defined as the EPS bearer, each QoS is defined for each interface.
Each interface is to set the bearer according to the QoS which needs to be provided by the
interface. Since The bearer of each interface is provided by dividing the QoS of the entire EPS
bearer for each interface, the EPS bearer, the RB, and the SI bearer basically have one-to-one
relationship.

[0078] That is, the LTE wireless communication system basically has a single flow
structure and one RB is constituted for one EPS bearer. In other words, one EPS bearer is
mapped with the S1 bearer through one RB. In the case of the single flow, one EPS bearer is
serviced through one RB. In this case, one RB (for example, a PDCP entity, an RLC entity, a
MAC entity, and a PHY layer) is set in the base station for the corresponding EPS bearer and one
RB is set even in the UE.

[0079] FIG. 7 illustrates an example of a network structure of the macro base station and
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the small base station in the case of a single flow in a dual connectivity situation. FIG.7
illustrates a case in which a service is provided to UE through two EPS bearers.

[0080] Referring to FIG. 7, the macro base station includes two PDCP entities, an RLC
entity, an MAC entity, and a PHY layer, but the small base station the RLC entity, the MAC
entity, and the PHY layer. EPS bearer #1 700 provides the service to the UE through RB
(PDCP/RLC/MAC/PHY) configured in the macro base station. On the contrary, EPS bearer #2
750 provides the service to the UE through the PDCP entity configured in the macro base station
and the RB (PDCP/RLC/MAC/PHY) configured in the small base station. Therefore, the
service is provided through one RB for each EPS bearer in the single flow.

[0081] FIG. 8 illustrates an example of an EPS bearer structure when multi-flows are
configured in the dual connectivity situation.

[0082] Referring to FIG. 8, when the multi-flows are configured, the service is provided
through not one RB but two RBs configured in the macro base station and the small base station,
respectively with respect to one EPS bearer. The UE may simultaneously receive the service
through the RB configured in the macro base station and the RB configured in the small base
station with respect to one EPS bearer. This is a type in which one EPS bearer provides the
service through two RBs. As described above, in the case where one EPS bearer provides the
service to the UE through two or more RBs, it regarded that the multi-flows are configured.

[0083] FIG. 9 illustrates an example of a network structure of the macro base station and
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the small base station in the case of multi-flows.

[0084] Referring to FIG. 9, the macro base station includes the PDCP entity, the RLC
entity, the MAC entity, the PHY layer, but the small base station includes the RLC entity, the
MAC entity, and the PHY layer. In FIG. 9, unlike FIG. 7, the RBs are configured in the macro
base station and the small base station, respectively with respect to one EPS bearer 900 to
provide the service the UE. That is, the macro base station and the small base station provide
the service to the UE through the multi-flows with respect to one EPS bearer.

[0085] Meanwhile, when the dual connectivity is considered, packet delivery processes
in the case of the single flow and in the case of the multi-flows may be described below.

[0086] FIG. 10 illustrates a packet delivery process in the case of the single flow when
the dual connectivity is considered.

[0087] Referring to FIG. 10, a macro base station 1030 receives packets for two EPS
bearers, respectively through P-GW and S-GW. Herein, flows in which the packets are
transmitted are mapped to each EPS bearer. It is assumed that packets transmitted through EPS
bearer #1 are packet 1 and packets transmitted through EPS bearer #2 are packet 2.

[0088] A PDCP 1035-1 of the macro base station 1030 receives packet 1 from the S-GW
and a PDCP 1035-2 receives packet 2 from the S-GW. The PDCP 1035-1 generates PDCP
PDU1 based on packet 1 and the PDCP PDUT1 is delivered to an RLC 1040 of the macro base

station 1030 and transformed to a format suitable for each entity and layer to be transmitted to
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UE 1000 through an MAC 1045 and a PHY 1050.

[0089] The PDCP 1035-2 of the macro base station 1030 generates PDCP PDU2 based
on packet 2 and the PDCP PDU 2 is delivered to an RLC 1070 of a small base station 1060 and
transformed to a format suitable for each entity and layer to be transmitted to the UE through an
MAC 1075 and a PHY 1080.

[0090] Radio protocol entities are present in the UE 1000 with respect to EPS bearer #1
and EPS bearer #2, respectively. In other words, the PDCP/RLC/MAC/PHY entity
(alternatively, layer) is present in the UE 1000 with respect to EPS bearer #1 and the
PDCP/RLC/MAC/PHY entity (alternatively, layer) is present with respect to EPS bearer #2. In
detail, a PHY 1005-1, an MAC 1010-1, an RLC 1015-1, and a PDCP 1020-1 are present with
respect to EPS bearer #1 and service data and packets for EPS bearer #1 are processed. A PHY
1005-2, an MAC 1010-2, an RLC 1015-2, and a PDCP 1020-2 are present with respect to EPS
bearer #2 and service data and packets for EPS bearer #2 are processed.

[0091] Meanwhile, the macro base station 1030 and the small base station 1060 may be
connected through an X2 interface. That is, the macro base station 1030 delivers PDCP PDU2
of the PDCP 1035-2 to the RLC 1040 of the small base station 1060 through the X2 interface.
Herein, the X2 interface may be used as an X3 interface or another expression designating an
interface between other macro base station and other small base station. In this case, when the

X2 interface between the macro base station 1030 and the small base station 1060 is constituted

23

ONEPLUS - EX. 1002
Page 294



10

15

by a non-ideal backhaul, the transmission delay of approximately 20 to 60 ms may occur.
However, even in this case, since the RLC 1015-1 and the PDCP 1020-1 for EPS bearer #1 and
the RLC 1015-2 and the PDCP 1020-2 for EPS bearer #2 are separately configured in the UE
1000, a problem does not occur even when the RLC SDUs are sequentially delivered from the
RLC entity to the PDCP entity of the AM.

[0092] FIG. 11 illustrates a packet delivery process in the case of the multi-flows when
the dual connectivity is considered.

[0093] Referring to FIG. 11, a macro base station 1130 receives packets for one EPS
bearer through a P-GW and an S-GW. The macro base station 1130 and a small base station
1160 configure RBs, respectively with respect to one EPS bearer. In detail, the macro base
station 1130 constitutes a PDCP 1135, an RLC 1140, an MAC 1145, and a PHY 1150 and the
small base station 1160 constitutes an RLC 1170, an MAC 1175, and a PHY 1180.

[0094] The PDCP 1135 of the macro base station 1130 receives the packet from the S-
GW. The PDCP 1135 generates PDCP PDUs based on the packet and appropriately distributes
and delivers the PDCP PDUs to the RLC 1140 of the macro base station 1130 and the RLC 1170
of the small base station 1160 according to a predefined rule or a predetermined method. For
example, PDCP PDUs having odd SNs among the PDCP PDUs may be transmitted to the RLC
1140 of the base station 1130 and PDCP PDUs having even SNs may be transmitted to the RLC

1170 of the small base station 1160.
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[0095] The RLC 1140 generates RLC PDUI1(s) and the RLC PDUI(s) is transformed to a

format suitable for each entity or layer to be transmitted to the UE 1100 through the MAC 1145

and the PHY 1150. Further, the RLC 1170 generates RLC PDU2(s) and the RLC PDU2(s) is

transformed to a format suitable for each entity or layer to be transmitted to the UE 1100 through

the MAC 1175 and the PHY 1180.

[0096] Two radio protocol entities are present with respect to the EPS bearer. In other

words, the PDCP/RLC/MAC/PHY entity (alternatively, layer) is present in the UE 1100 as the

RB corresponding to the macro base station 1130 and the PDCP/RLC/MAC/PHY entity

(alternatively, layer) is present as the RB corresponding to the small base station 1160. In

detail, the PHY 1105-1, the MAC 1110-1, the RLC 1115-1, and a PDCP 1120 corresponding to

the macro base station 1130 are present and the PHY 1005-2, the MAC 1010-2, and the RLC

1015-2 corresponding to the small base station 1160 are present with respect to the EPS bearer.

The PDCP 1120 is a PDCP entity simultaneously corresponding to the macro base station 1130

and the small base station 1160. That is, in this case, two RLC entities 1115-1 and 1115-2 are

present at the UE 1100 end, but two RLC entities 1115-1 and 1115-2 correspond to one PDCP

entity 1120.

[0097] As described above, the macro base station 1130 and the small base station 1160

may be connected through the X2 interface. That is, the macro base station 1130 delivers some

of PDCP PDU?2 of the PDCP 1135-2 to the RLC 1140 of the small base station 1160 through the
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X2 interface. Herein, the X2 interface may be used as an X3 interface or another expression
(for example, Xn) designating an interface between other macro base station and other small
base station. In this case, when the X2 interface between the macro base station 1130 and the
small base station 1160 is constituted by the non-ideal backhaul, the transmission delay of
approximately 20 to 60 ms may occur. The PDCP entity 1120 of the UE 1100 receives RLC
SDUs (that is, PDCP PDUs) from two RLC entities 1115-1 and 1115-2, respectively and
generates PDCP SDUs and delivers the generated PDCP SDUs to the upper layer and a
difference in time between receiving RLC SDUs (that is, PDCP PDUs) received from the PDCP
entity 1120 from the RLC entity 1115-1 and receiving RLC SDUs (that is, PDCP PDUs) from
the RLC entity 1115-2 occurs and a problem may occur when the PDCP entity 1120 sequentially
transmits the PDCP SDUs to the upper layer.

[0098] As illustrated in FIG. 11, one PDCP 1135 present in the macro base station 1130
and one PDCP entity 1120 is present in the UE 1100 for the multi-flows in the dual connectivity
environment. In addition, the RLC entities 1140 and 1170 are present in the macro base station
1130 and the small base station 1130, respectively and two RLC entities 1115-1 and 1115-2 are
present even in the UE 1100 to correspond to the RLC entities 1140 and 1170. That is, in-
sequence delivery to the upper layer may be guaranteed at the RLC entities 1115-1 and 1115-2
ends of the UE 1100. However, the RLC SDUs (that is, PDCP PDUs) are delivered from not

one RLC entity but two RLC entities 1115-1 and 1115-2 at the PDCP entity 1120 end of the UE
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1100. In-sequence delivery at the RLC entities 1115-1 and 1115-2 may not guarantee in-
sequence receiving of the PDCP PDUs at the PDCP entity end. Further, the transmission delay
of 20 to 60 ms may be accompanied in transmission of the PDCP PDU(s) from the PDCP entity
1135 of the macro base station 1130 to the RLC entity 1170 of the small base station 1160 and a
time delay may occur between transmission of the PDCP PDU(s) toward the RLC entity 1140 of
the macro base station 1130 and transmission of the PDCP PDU(s) toward the RLC entity 1170
of the macro base station 1160. Consequently, even when the PDCP entity 1120 of the UE 1100
receives the PDCP PDU(s) transmitted by the PDCP entity 1135 of the macro base station 1130,
a difference in receiving time between transmission through a lower end of the RLC of the macro
base station and transmission through a lower end of the RLC of the small base station occurs
and it is difficult to for the PDCP entity 1120 of the UE 1100 to sequentially receive the PDCP
PDUC(s).

[0099] FIG. 12 illustrates an example of a PDCP PDU receiving timing in a PDCP entity
of UE. FIG. 12 exemplarily illustrates a time when a PDCP PDU transmitted through a macro
base station and a PDCP PDU transmitted through a small base station reach a PDCP entity of
UE. The macro base station may determine the PDCP PDU to be transmitted through the macro
base station and the PDCP PDU to be transmitted through the small base station with respect to
the service for one EPS bearer. FIG. 12 exemplarily illustrates a case in which odd numbers

among PDCP sequence numbers (SNs) are transmitted through the macro base station and even
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numbers are transmitted through the small base station.

[0100] Referring to FIG. 12, there is a difference in time delay between a receiving time
of the PDCP PDCU transmitted through the macro base station in the UE and a receiving time of
the PDCP PDCU transmitted through the small base station in the UE. A transmission delay of
approximately 20 to 60 ms may occur in the PDCP PDU transmitted through the small base
station. In this case, when the PDCP entity of the UE non-sequentially receives the PDCP
PDUs due to a difference in time between RLC (AMD) SDUs delivered from two RLC entities
and the PDCP entity immediately delivers the received PDCP PDUs to the upper layer (for
example, an application layer), sequential transmission is not performed.

[0101] That is, since the PDCP PDU transmitted from one PDCP entity of the macro
base station is transmitted through the RLC entity of the macro base station and the RLC entity
of the small base station in the multi-flow structure, the time delay occurs in receiving the PDCP
PDU in the PDCP entity of the UE. Accordingly, there is a problem in sequentially transmitting
the PDCP SDUs from the PDCP entity to the upper layer.

[0102] The PDCP entity of the UE deciphers and header compresses the received PDCP
PDCU and transmits the PDCP SDU to the upper layer. In this case, when there is a PDCP
SDU having the sequence number which is smaller than the sequence number (SN) of the current
PDCP SDU, the PDCP SDUs are transmitted to the upper layer in the order from the smaller SN

to the larger SN.
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[0103] Meanwhile, a transmission side of the PDCP entity may operate a discard timer.
Duration of the discard timer may be configured from the upper layer and when the PDCP SDU
is received from the upper layer, the timer starts. When the discard has expired, the PDCP
entity discards the corresponding PDCP SDU. Accordingly, even in the existing case, a PDCP
SDU of a specific SN may be missed due to expiration of the discard timer.

[0104] That is, when the multi-flows are supported in the dual connectivity situation, in
the case where the PDCP PDUs are not sequentially received, the case may be determined as any
one of two cases described below. However, which case of two cases described below the case
is may not be distinguished.

[0105] The first case may be a case in which the discard timer has expired. In the base
station, the discard timer is driven every PDCP SDU processed by the PDCP entity of the base
station while uplink transmission. In the case where the quantity of packets input into the PDCP
by driving the discard timer is larger than a predetermined reference, packets which are not
processed within the duration of the discard timer may be discarded and the corresponding
packets may be newly processed based on a retransmission request performed in the upper layer.

[0106] The second case may be a case of a receiving delay of a transmission path of the
PDCP PDU. The PDCP entity of the macro base station may separate and transmit the PDCP
through the macro base station and the small base station due to the multi-flows. In this case, a

time difference may occur at the time of receiving the PDCP PDU in the PDCP entity of the UE
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due to a delay caused due to different paths.

[0107] In such a situation, in each of the case of the multi-flow transmission path
receiving delay and the case where the PDCP discard timer has expired, a method that may
sequentially transmit the PDCP SDUs to the upper layer in the PDCP entity of the UE is
required.

[0108] A sequential transmission method of the PDCP SDUs to the upper layer
considering the multi-flows will be described below.

[0109] The PDCP sequence number (SN) of the PDCP SDU corresponding to the PDP
PDU received in the PDCP entity is confirmed and if the PDCP SN of the PDCP SDU is not
sequential (that is, when the SN prior to the PDCP SN of the PDCP SDU is missed), an in-
sequence timer for the PDCP SDU is driven. In this case, the duration of the in-sequence timer
may be determined by considering the receiving delay of the transmission path of the PDCP
PDU in the case of the multi-flows. Alternatively, the duration of the in-sequence timer may be
determined by considering an overall situation of the system.

[0110] When the in-sequence timer for the PDCP SDU has expired, the PDCP SDU is
transmitted to the upper layer. The reason is that when the PDCP PDU corresponding to the
PDCP SDU for the PDCP SN which is missed is not received by the PDCP entity of the UE until
the in-sequence timer has expired, the corresponding PDCP SDU is removed by the elapse of the

discard timer at the transmission side of the PDCP entity of the macro base station.
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[0111] While the in-sequence timer for the PDCP SDU is running, when the PDCP PDU
corresponding to the PDCP SDU for the PDCP SN prior to (that is, missed from) the PDCP SN
of the PDCP SDU is received, and as a result, the PDCP SDUs may be sequentially transmitted,
the in-sequence timer has expired and the corresponding PDCP SDUSs are sequentially
transmitted to the upper layer.

[0112] A transmission control protocol (TCP) is a protocol designed based on sequential
reception of the packets. When the packet is not received in the TCP according to
implementation, a window which may be transmitted at the TCP end may be reduced, which
may cause reduce the transmission efficiency. Accordingly, when the packet is transmitted to
the upper layer at a predetermined radio protocol end, even though the delay time is added,
guaranteeing the sequential transmission may be more advantageous in terms of the overall
capability of the network.

[0113] FIG. 13 illustrates an example of sequential upper layer transmission depending
on the PDCP sequence number (SN) in the PDCP entity of the UE. FIG. 13 illustrates a case in
which PDCH SDUs having odd PDCP SN are received by the UE through the macro base
station and PDCP SDUs having even PDCP SN are received by the UE through the small base
station.

[0114] Referring to FIG. 13, since there is no previous or missed PDCP SN, PDCP SDU

#1 may be transmitted to the upper layer. However, in the case of PDCP SDU #3, at the time
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when a PDCP PDU corresponding to the PDCP SDU #3 is received by the PDCP entity of the
UE, a PDCP PDU corresponding to PDCP PDU #2 may not be received. Accordingly, in this
case, an in-sequence timer for PDCP PDU #3 is driven. Similarly in the cases of PDCP SDU #5
and PDCP SDU #7, the in-sequence timer for each of PDCP SDU #5 and PDCP SDU #7 is
driven.

[0115] When PDCP SDU #2 is present in the PDCP entity of the UE (that is, the PDCP
PDU corresponding to PDCP SDU #2) before the in-sequence timer for PDCP SDU #3 has
expired, the UE confirms that PDCP SDU #2 and PDCP SDU #3 are sequentially present after
PDCP SDU #1 and sequentially delivers PDCP SDU #2 and PDCP SDU #3 to the upper layer.
In this case, the in-sequence timer for PDCP SDU #3 expires or ends. However, even in this
case, PDCP SDU #4 has not yet reached and an in-sequence timer for PDCP SDU #5 and an in-
sequence timer for PDCP SDU #7 still operate.

[0116] Thereafter, when PDCP SDU #4 is present in the PDCP entity of the UE before
the in-sequence timer for PDCP SDU#5 has expired, the UE transmits PDCP SDU #4 and PDCP
SDU #5 to the upper layer and the in-sequence timer for PDCP SDU#S5 expires or ends.

[0117] Further, when PDCP SDU #6 is present in the PDCP entity of the UE before an
in-sequence timer for PDCP SDU#7 has expired, the UE transmits PDCP SDU #6 and PDCP
SDU #7 to the upper layer and the in-sequence timer for PDCP SDU#7 expires or ends.

[0118] In the above description, the in-sequence timer duration may be established when
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the PDCP entity is configured in the macro base station. The in-sequence timer duration may be
established by considering a transmission delay time of the backhaul between the macro base
station and the small base station.

[0119] The in-sequence timer may be transmitted from the macro base station to the UE
through the RRC message. In detail, for example, the in-sequence timer may be included in a
PDCP configuration which is an RRC information element as the following syntax.

[0120] [Table 1]
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-— ASNISTART

PDCP-Config ::=
discardTimer

}

inseqTimer

t

rle-AM
statusReportRequired

+

rle-lM
pdep=SN-Size

}

headerCompression
notUscd

rohc
maxCID
profiles
profilcOx0001
prolileOx0002
prof11c0x0003
profileOx0004
profileOx0006
proflileOx0101
prolileOx0102
profileOx0103
profiledx0104
'
}
1.
[l rn-IntegrityProtection-r1Q
11.
[[ pdcp-SN-Size-v11x(
11
},
-— ASNISTOP

SEQUENCE {

ENUMERATED {
msad. ms100, ms1H0, ms300. msd00,
ms750. ms1500, infinity
OPTIONAL. — Cond Setup
ENUMERATED {
msZ0. ms30, msA0, msh0, ms6O.
OPTTONAL . -= Cond Sctup
SEQUENCE ¢
BOOLEAN
OPTITONAL. —— Cond Rlc-AM
SEQUENCE {
ENUMERATED {len7bits, lenl2bits)
OPTIONAL, —— Cond Rlc-UM
CHOICE {
NULL.
SEQUENCE {
INTEGER (1..16383)
SEOUENCE {
BOOLEAN
BOOLEAN,
BOOLEAN,
BOOLEAN
BOOLEAN,
BOOLEAN,
BOOLEAN,
BOOLEAN,

BOOLEAN

DEFAULT 15,

ENUMERATED {cnabled} OPTIONAL —— Cond RN

ENUMERATED {lenl5bits} OPTIONAL  —— Cond Rlc-AM2

[0121] Referring to Tab

le 1, the PDCP configuration information element includes an

inseqTimer field. The inseqTimer field indicates an in-sequence timer value. The inseqTimer

field is driven when the PDCP SDU corresponding to the PDCP PDU received by the PDCP

entity is not sequentially formed in the order of the PDCP SN. That is, when a PDCP SDU of
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PDCP SN #n-1 smaller than PDCP SN #n of the PDCP SDU is missed, the in-sequence timer
may be driven with respect to the PDCP SDU of the corresponding PDCP SN #n.

[0122] FIG. 14 illustrates a method for sequentially delivering the PDCP SDU, which is
performed by the UE considering the multi-flows according to an embodiment of the present
invention.

[0123] Referring to FIG. 14, the UE confirms whether acquired PDCP SDUs are
sequentially present in the order of the PDCP SN (S1400).

[0124] When the PDCP SDU of PDCP SN #n is present, but the PDCP SDU of PDCP
SN #n-1 is missed, the in-sequence timer for the PDCP SDU of the PDCP SN #n is driven
(51410).

[0125] When the UE acquires the PDCP SDU of PDCP SN #n-1 before the in-sequence
timer for the PDCP SDU of PDCP SN #n has expired, the UE sequentially delivers the PDCP
SDU of PDCP SN #n-1 and the PDCP SDU of PDCP SN #n (51420).

[0126] When the in-sequence timer the PDCP SDU of PDCP SN #n has expired in
51410, the UE delivers the PDCP SDU of PDCP SN #n to the upper layer (S1430). The reason
is that this case is not the case by the receiving delay of the transmission path of the PDCP PDU
by the dual connectivity but a case in which the PDCP SDU of PDCP SN #n-1 is discarded by
the PDCP discard timer.

[0127] FIG. 15 is a block diagram of a macro base station, a small base station, and UE
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according to an embodiment of the present invention.

[0128] Referring to FIG. 15, UE 1500 according to the embodiment of the present
invention may configure dual connectivity with a macro eNB 1530 and a small eNB 1560.
Further, the UE 1500, the macro eNB 1530, and the small eNB 1560 according to the present
invention support the aforementioned multi flow.

[0129] The macro eNB 1530 includes a macro transmitting unit 1535, a macro receiving
unit 1540, and a macro processor 1550.

[0130] The macro receiving unit 1540 receives a packet for one EPS bearer from the S-
GW. The macro processor 1550 controls the PDCP entity of the macro eNB 1530 to generate
PDCP PDUs. The macro processor 1550 distributes the PDCP PDUs according to a
predetermined reference to transfer (alternatively, transmit) some of the PDCP PDUs to the RLC
entity of the macro receiving unit 1540 and transmit some of the PDCP PDUs to the UE through
the macro transmitting unit 1535. The macro processor 1550 transfers (alternatively, transmits)
others to the RLC entity of the small eNB 1560 through the macro transmitting unit 1535. In
this case, the PDCP SDUs corresponding to the PDCP PDUs may be divided and indicated to the
SN.

[0131] Further, the macro processor 1550 generates information on an in-sequence timer
for the PDCP SDU and transmits the information to the UE through the macro transmitting unit

1535. The information on the in-sequence timer may be defined every PDCP SDU. The macro

36

ONEPLUS - EX. 1002
Page 307



10

15

transmitting unit 1535 may transmit the information on the in-sequence timer including the RRC
message (for example, a RRC connection reconfiguration message) to the UE 1500.

[0132] The small eNB 1560 includes a small transmitting unit 1565, a small receiving
unit 1570, and a small processor 1580.

[0133] The small receiving unit 1570 receives the PDCP PDU from the small eNB 1560.

[0134] The small processor 1580 processes the PDCP PDU by controlling the RLC
entity, the MAC entity, and the PHY layer of the small eNB 1560 and transmits the processed
PDCP PDU to the UE through the small transmitting unit 1565.

[0135] The UE 1500 includes a UE receiving unit 1505, a UE transmitting unit 1510, and
a UE processor 1520. The UE processor 1520 performs a function and a control required to
implement the aforementioned features of the present invention.

[0136] The UE receiving unit 1505 receives the information on the in-sequence timer
from the macro eNB 1530. The information on the in-sequence timer may be defined every
PDCP SDU and the information on the in-sequence timer is included in the RRC message (for
example, the RRC connection reconfiguration message) to be received by the UE receiving unit
1505. In this case, the UE transmitting unit 1510 may transmit an RRC connection
reconfiguration complete message to the macro eNB 1530.

[0137] Further, the UE receiving unit 1505 receives data for the respective PDCP PDUs

from the macro eNB 1530 and the small eNB 1560.
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[0138] The UE processor 1505 analyzes the data and controls the PHY layer(s), the MAC
entity(s), the RLC entity(s), and the PDCP entity to acquire the PDCP SDU.

[0139] The UE processor 1505 verifies the PDCP SN of the PDCP SDU acquired from
the PDCP entity and verifies whether there is a PDCP SDU of omitted PDCP SN #n-1. When
there is the PDCP SDU of the omitted PDCP SN #n-1, the UE processor 1505 operates the in-
sequence timer with respect to a PDCP SDU of the next PDCP SN #n of the omitted PDCP SN
#n-1.

[0140] When the UE processor 1505 acquires the PDCP SDU of the omitted PDCP SN
#n-1 before the in-sequence timer is completed, the UE processor 1505 performs in-sequence
delivery of the PDCP SDU of the PDCP SN #n-1 and the PDCP SDU of the PDCP SN #n to the
upper layer.

[0141] When the in-sequence timer is completed, the UE processor 1505 transfers the
PDCP SDU of the PDCP SN #n to the upper layer without waiting until the SDU of the omitted
PDCP SN #n-1 is acquired.

[0142] The above description is illustrative purpose only and various modifications and
transformations become apparent to those skilled in the art within a scope of an essential
characteristic of the present invention. Accordingly, the various embodiments disclosed herein
are not intended to limit the technical spirit but describe with the true scope and spirit being

indicated by the following claims. The scope of the present invention may be interpreted by the
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appended claims and the technical spirit in the equivalent range are intended to be embraced by

the invention.
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PTO/AIA/GE
Approved for use through 01/31/2013. OMB 1
1.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGCE

Under the Paperwoerk Raduction Act of 1995, nc persons are reguired to respond {o a collection of information uniess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

ApplicanyPatent Owner; Pamtech inc.

Filed/Issue Date: 2018-03-26

Application No./Patent No.:
Titiag: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM

Pantech Inc. . g Corporation

{Type of Assignee, e.g., corporation, parinership, university, governmeant agency, &ic.)

{Name of Assignae}

states that, for the patent application/patent identified above, it is (choose gne 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 oy percentage) of its ownership interestis %, Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownearship interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire

right, title and interest are:

Additional Statementi(s) by the owner(s) holding the balance of the interest must be submitted t© account for the entire
right, title, and interest.
3. U The assignee of an undivided interest in the entirety {a compiete 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 tha balance of the interesi |
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 entirely (a
complete transfer of ownership interest was made). The certified document(s) showing the transier is attached.

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

A, ﬂ 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 Reet JFrame , 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

1. From: Myung Cheul JUNG, et al. To: PANTECH CO., LTD.

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

Reel 037006 , Frams 0013 , of for which a copy thereof is atiached.
5 £rom: PANTECH CO., LTD. To: PANTECH INC.

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

Reei 044786 , Frame 0742 . 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 o obtain or retain a benefit by the public which
process) an application. Gonfidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This ¢ollection is estimated to take 12
gathering, preparing. and submitting the compiatad application form to the USPTO. Time will vary depending upon th idual case. Any comments an the amount
of time you require to complete this form and/or suggestions tor reducing this burden, should be sent to the Chief information Officer, UL.S. Pat nd 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

is to file {and by the USPTO to
tes to complete, including

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

ONEPLUS - EX. 1002
Page 328



PTO/AIA/CE (08-12)

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

UG Patent and Trademark O

Under the Paperwork Reduction Act of 1885, no persons are raequired 1o respond fo a collaction of informal

EPARTMENT OF COMMERCE

s uniess it displays a valid CMB control number.

STATEMENT UNDER 37 CFR 3.73(¢}

3. From: To:

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

Reel CFrame , or for which a copy thereof is attached.
4. From: To:

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

Resl . 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

Resl . 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 fitle are lisied on a supplemeantal sheet{s}.

H As required by 37 CFR 3.73{c)}{1}(i}, the documentary evidence of the chain of title from the original owner {c the

assignes was, or concurrently is being, submittad for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy {i.e., a true copy of the original assignment documeant(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 assignes.

[Christopher B. Kilner/ 2018-03-26
Signature Date
Christopher B. Kiiner 45,351
Printed or Typed Name Title or Regi

stration 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
reguirements of the Act, please be advised that: (1) the general authority for 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.8. Patent and Trademark Office is {0 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 procesdings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subjact 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.5.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 disciosed, as a routine use, in the course of presenting

evidence o a court, magistrate, or adminisirative tribunal, including disclosuras to opposing counsal in the

course of settlement negotiations.

3. Avrecord in this sysiem of records may be disciosed, as a routing use, o 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. Avrecord in this system of records may be disclosed, as a routine use, {0 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).

5. Arecord related to an International Application filed undsr the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, {o the International Bursau of the World Intellectual Property
Organization, pursuant o the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, {o another federal agency for
purposes of National Securily review (35 U.8.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.8.C. 218(c}).

7. Arecord from this system of records may be disciosed, as a rouling use, o the Administrator, General
Services, or his/her designes, during an inspection of records conducied by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, undear
authority of 44 U.S.C. 2804 and 2806. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any cther relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. Avrecord from this system of records may be disciosed, as a routine use, to the public after either
pubtication of the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuani to 35 U.5.C.
151. Further, a record may be disclesad, subject to the limitations of 37 CFR 1,14, as a routine use, to the
pubiic if the record was filed in an application which became abandoned or in which the proceadings were

nated and which application is referenced by sithar a published apyplication, an application open to

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 viclation of law or regulation.

n
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HC Park & Associates, PLC

COUNSELORS at LA

ASSIGHMENT SERVING AS DECLARATION PER 37 C.F.R. § 1.63(e}

As a below named invenior and Assignor, | declarg that
This assignment and declaration are directed {o:

& The attached application entitled METHOD AND APPARATUS FOR
SEQUENTIAL FORWARDING CONSIDERING MULTLFLOW IN DUAL
CONNECTIVITY SYSTEM having altorney docket number {(*Application”},

which claims priority from:
Korean Patent Application No. 10-2013-0053408 filed May 10, 2013.
As amended on (if applicable);

The abovs-identified Application was made or authorized {6 be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention
in the Application.

i hareby acknowladge that any willful false statement made in this declaration is
punishable under 18 U.8.C. § 1001 by fine or imprisonment of not more than five (5} years, or
bath.

Whereas, Assignor has invented cerlain new and useful processes, machines, articles of
manufacture, compositions of matter, and/or improvements thereof ("Invention”) disclosed in the
Application,

Whereas, Assignor desires io convey all rights, titles, and interests in and o the same
for
PANTECH INC.
{Pantech R&D Center Bidg., Sangam-dong)
179 Seongam-ro, Mapo-qu
121-804 Seoul
Rapublic of Korea

PANTECH INC. herain further referred to as ("Assignee”}.

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 hareby conveys, assigns, selis and transfers to Assignss ali rights, title and
interests in and io the invention disclosed in said application and in and to any Letters Patent of
the United States (US), any continuation, division, renewal, or substitule thereof, and hereby
grant to Assignee the right o apply in its own name for patents or Invenior's certificates and
related rights heretofore or hereafter filed for the Invention in any and all countries, including
{withaut Emitation} all rights to claim priority based thereon, all patents granted therson and ali
reissues, extensions and renewals thereof,

Page 10f3
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HC Park & Associates, FLC Docket No.

COUMSELORS st LAW

Assignor hareby covenants that no assignment, sale, agresment or encumbrance has
been or will be made or entered into which would conflict with this Assignment.

Assignor further covenants that Assignse will, upon Assignee’s request, be provided
promptly with all pertinent facts and documents relating fo the invention, Patent, Application and
any patents granted therson, as may be known and accessibie to Assignor, and Assignor will
festify as to the same in any interference, litigation or proceeding related therelo and will
promptly execute and deliver to Assignee or Assignee’s legal representative any and all papers,
instruments or affidavils required to apply for, protect, obtain, maintain, issue, defend and
enforce the Application, Paltent, Invention, whether in the US or any and all foreign countries
and any patents granted thereon and/or for obtaining any reissue or reissues of any patent
which may be grantad 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 hereafier
requirs and prepare at assignee’s expenses.

IN WITNESS WHEREQF, Inventor and Assignor has hereunto set hand and seal.

First inventor's and Assignor's Name: JUNG, Myung Cheul

Address: {Pantech R&D Center Bldg., Sangam-dong}
179 Ssongam-ro, Mapo-gu
121-904 Seoul
Republic of Koreg

g
First Invenior's and Assignor's Signature: g;ﬁﬁ

Date: November 10, 2015

Second Inventor's and Assignor's Name:  HUH, Kang Suk

Address: {Pantach R&D Center Bidg., Sangam-dong)
179 Seongam-ro, Mapo-gu
121-804 Seoul
Republic of Korea

Second Inventor's and Assignor's & A€ ¢ J
Signature: P ﬁ SUk M H
Date: November 10, 2015

Page 2¢f 3
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HC Park & Associates, PLC Docket No.

COUNSELORS st LAW

Third Inventor's and Assignor's Name: AHN, Jae Hyun

Address: {Pantech R&D Center Bidg., Sangam-dong)
179 Seongam-ro, Mapo-gu
121-804 Seout
Republic of Korea

o Yoz
Third Invenior's and Assignor's Signature: ’ E/

Date: November 10, 2015

Fourth inventor's and Assignor's Name:  KWON, Ki Bum
Address: (Pantech R&D Center Bldg., Sangam-dong)
179 Seongam-ro, Mapo-gu

121-804 Seoul
Fepublic of Korea

3
Fourth Inventor's and Assignor's ‘/éﬂ é
Signature: et 8 Sl

Date: Nevember 10, 2015
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