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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 Amtrica, products made by that process, for the term set forth in 35 u.s.c. r54(a)(2) 

or (c)(r), subject to the payment of maintenance fees as provided by 35 u.s.c. 41(6). Sec the 

Maintenance Fee Notice on the inside of the cover. 
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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, 59123456ZB 

159356262A 
Indicate quantity of a single type of artifact received but not scanned. Create 
individual artifact folder/box and artifact number for each Artifact Type. 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

E] 

CD(s) containing: 
□ computer program listing 

Doc Code: Artifact Artifact Type Code: P 

□ 
pages of specification 
and/ or sequence listing 
and/ or table Artifact Type Code: S 

Doc Code: Artifact 

content unspecified or combined D 
Doc Code: Artifact Artifact Type Code: U 

voluntary electronic submission 
Doc Code: Artifact □ 

Artifact Type Code: T 

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

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

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

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

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

Confidential Information Disclosure Statement or Other Documents 
marked Proprietary, Trade Secrets, Subject to Protective Order, 
Material Submitted under MPEP 724.02, etc. 

Doc Code: Artifact Artifact Type Code X 

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

August 31, 2016 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

15/935,626 12/08/2020 

167455 7590 

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

11/18/2020 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. 

10863573 PPA0002US 

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) 

CONFIRMATION NO. 

8564 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

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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PARTB-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 

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

INS1RUCTIONS: Thisfurm should be used fur transmitting the ISSUE FEE andPUBLICA TIONFEE (ifrequired). Blocks I through5 shouldbecorrpleted where appropriate. 
All further correspondence including the Patent, advance orders and notification ofrmintenance fues will be rmiled to the current correspondence address as indicated unless 
corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" fur rmintenance fue 
notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I fur any change ofaddress) Note: A certificate of rmiling can only be used fur doirestic rmilings of the 
Fee(s) Transmittal. This certificate cannot be used fur any other accorrpanying 
papers. Each additional paper, such as an assignirent or furrml drawing, nust 
have its own certificate ofrmiling or transmission. 

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

APPLICATION NO FILING DATE 

15/935,626 03/26/2018 

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 fur first class rmil in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to tre 
USP TO via EFS-Web orby fucsimile to (571) 273-2885 on the date below 

(Typed orprinted mire) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO 

Myung Cheul JUNG PPA0002US 8564 

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

APPLN. TYPE ENTITY TATU UE FEE DUE PUBLI AT! NFEEDUE PREY.PAID I TAL FEE( ) DUE DATE DUE 

NONPROVISIONAL UNDISCOUNTED $1000 $0 $0 $1000 11/03/2020 

EXAMINER ART UNIT CLASS-SUBCLASS 

KIM, HARRY H 2411 370-328000 

2. For printing on the patent front page, list I. Change of correspondence address or indication of" Fee 
Address" (37 CFR 1.363) 

(I) The naires ofup to 3 registered patent attorneys 
or agents OR, alternatively, 

1. Capitol IP Law Group, PLLC 
D Change of correspondence address (or Change of 

Correspondence Address furmPTO/SB/122) attached. 

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

(2) The naire of a single firm (having as a irenber 
a registered attorney or agent) and the naires of 
up to 2 registered patent attorneys or agents. If 
no naire is listed, no naire will be printed. 

2. 

3. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON 1HE PA TENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. !fan assignee is identified below, the docuirent nust have been 
previously recorded, or filed fur recordation, as set furth in 3 7 CFR 3 .11 and 3 7 CFR 3 .81 (a). Corrpletion of this furm is NOT a substitute fur filing an assignirent. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STA TE or COUN1RY) 

PANTECH CORPORATION SEOUL, KOREA, REPUBLIC OF 

Please check the appropriate assignee category or categories (will not be printed on the patent): D Individual D Corporation or other private group entity D Governirent 

4a. Fees Submitted: 0Issue Fee D PublicationFee (ifrequired) D Advance Order- # of Copies ____ _ 

4b. Method of Payirent (Please first reapply any previously paid fee shown above): 

0 Electronic Payirent via EFS-Web □Enclosed check D Non-electronic payirent by credit card (Attach furmPT0-2038) 

0 The Director is hereby authorized to charge the required fue(s), any deficiency, or credit any overpayirent to Deposit Account No. 603320 

5. Change of Entity Status (fromstatus indicated above) 

D Applicant certifying micro entity status. See 37 CFR 1.29. 

D Applicant asserting srmll entity status. See 3 7 CFR 1.2 7. 

0 Applicant changing to regular undiscounted fue status. 

NOTE: Absent a valid Certification ofMicro Entity Status (see furms PTO/SB/15A and 15B), issue fue 
payirent in the micro entity amount will not be accepted at the risk ofapplication abandonirent. 

NOTE: If the application was previously under micro entity status, checking this box will be taken as 
a notification ofloss ofentitleirent to micro entity status. 

NOTE: Checking this box will be taken as a notificationofloss ofentitleirent to srmll or micro entity 
status, as applicable. 

NOTE: This furm nust be signed in accordance with 3 7 CFR 1.3 I and 1.3 3. See 3 7 CFR 1.4 fur signature requireirents and certifications. 

Authorized Signature /Yeasun Yoon, Reg.# 73663/ 
Typedorprintednaire Yeasun Yoon 

PTOL-85 Part B (08-18) Approved furuse through 01/31/2020 0MB 0651-0033 

Date 2020-11-02 
Registration No. 73663 

U.S. Patent and Tradermrk Office; U.S. DEPARTMENT OF COMMERCE 
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0MB 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 a pprova I before requesting 

most types of information from the public. When 0MB approves an agency request to collect information from the public, 0MB (i) provides a 

valid 0MB 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 a bout the 0MB Control Number's lega I significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part Bis 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 individua I case. Any comments on the a mount 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 .0. Box 

1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P .0. 

Box 1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons a re required to respond to a collection of 

information unless it displays a valid 0MB 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, pursua ntto the requirements of the Act, please be advised that: (1) the genera I authority 

for the collection of this information is 35 U.S.C. 2(b)(2); (2)furnishingofthe 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 a II owed 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 ofrecords may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 

administrative tri buna I, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system ofrecords may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 

individua I, 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 ofrecords 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 

a mended, 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 ofrecords 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 a not her fed era I agency for purposes of Nationa I Security review 
(35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system ofrecords may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 

during an inspection ofrecords conducted by GSA as pa rt 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 disclosuresha II be made in accorda nee 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 ofrecords 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 iss ua nee of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the Ii mitations of 3 7 
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 ofrecords 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 potentia I violation of law or regulation. 
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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 Cheu I 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 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 

ONEPLUS - EX. 1002 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 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 Cheu I 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 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

315369 

1 Issue Fee Payment (PT0-85B) 
PPA0002US-

2 
lssueFeeTransmittal.pdf 

no 
00e7e1130472ef22e1 Sb2c06b9Sb22af506 

87d63 

Warnings: 

Information: 

30279 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
539c9Scb872ee 16c2c5c554329698416dd0 

Oa388 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/935,626 03/26/2018 

7590 09/16/2020 
Capitol IP Law Group, PLLC 
1918 18th St., Unit 4, NW 
Washington, DC 20009 

FIRST NAMED INVENTOR 

Myung Cheul JUNG 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

PPA0002US 8564 

EXAMINER 

KIM, HARRYH 

ART UNIT PAPER NUMBER 

2411 

DATE MAILED: 09/16/2020 

PRIORITY ACKNOWLEDGMENT 

1. Receipt is acknowledged of priority papers submitted under 35 U.S.C. 119. The papers have been 
placed of record in the file. 

0 2. Applicant's claim for priority, based on papers filed in parent Application Number 
submitted under 35 U.S.C. 119, is acknowledged. --------

0 3. The priority papers, submitted ________ after payment of the issue fee are 
0 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). 

0 not acknowledged since the processing fee in 37 CFR 1.l 7(i) has not been received. 

0 4. For utility and plant applications filed on or after November 29, 2000, the priority claim is not 
entered because the claim was not presented within the time limit required by 37 CFR 1.55(a)(l). 
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 l.55(c) and MPEP 201.14(a). 

/Joe Boris/ for 

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

PTOL-147 (Rev. 03/08) 
Page 1 of 1 
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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,HARRYH 

1918 18th St., Unit 4, NW 
Washington, DC 20009 ART UNIT 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 Cheu! JUNG PPA0002US 8564 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. 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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

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

167455 7590 08/03/2020 

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

APPLICATION NO. FILING DATE 

15/935,626 03/26/2018 

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 address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Myung Cheu! JUNG PPA0002US 8564 

TITLE OF INVENTION: METHOD AND APPARATUS FOR SEQUENTIALFORW ARDING CONSIDERING MULTI-FLOW IN DUAL CONNECTIVITY 

ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

KIM,HARRYH 2411 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "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. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

370-328000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 11/03/2020 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(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) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

15/935,626 03/26/2018 Myung Cheu! JUNG 

167455 7590 08/03/2020 

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

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

PPA0002US 8564 

EXAMINER 

KIM,HARRYH 

ART UNIT 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 l(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)-786-010 I or (571 )-272-4200. 
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0MB 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 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

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

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

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

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

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

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

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

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

Application No. 
15/935,626 
Examiner 
HARRY H KIM 

Applicant(s) 
JUNG et al. 
Art Unit I AIA (FITF) Status 
2411 Yes 

-- The MAILING DA TE 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.~ This communication is responsive to 07/08/2020. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D 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). 

6.0 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. ~ Notice of References Cited (PTO-892) 5. D 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. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/H.H.K./ 
Examiner, Art Unit 2411 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 

/ANDREW LAI/ 
Supervisory Patent Examiner, Art Unit 2411 

Notice of Allowability Part of Paper No./Mail Date 20200724 
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Application/Control Number: 15/935,626 
Art Unit: 2411 

SDETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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 rnethod for user equiprnent 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 

(srnall eNB) serving a single cell in a wireless cornmunication systern supporting dual 
connectivity. 

the rnethod 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_ frorrl_ the_ rnacro __ base __ stationjnfonnation _ _relaled_ to __ an_in-sequenceJimer_ for_ the 

PDCP SDUs through a radio resource control (RRC) message, 
wherein the_PDCP_SDUs_are_indicated_bv_apredefined_FDCP_sequence_nurnber_(SN). 

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

and the PDCP-confi_gurntion 1E includes a field indicatirn; a value of the in-sequence tiJner. 

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 
Art Unit: 2411 

Page 3 

invention discloses evolved packet system bearer through a wireless communication 

system supporting dual connectivity. A user equipment (UE) receives packet data 

convergence protocol (POCP) packet data units (POUs) and obtains corresponding 

POCP service data units (SOUs) which are indicated by a predefined POCP sequence 

number. The UE receives an in-sequence timer for the POCP SOUs from a macro base 

station through a radio resource control (RRC) message which includes a POCP­

configuration information element (IE) 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 POCP SOUs 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 (POCP) packet data units 

(POUs) and obtains corresponding POCP service data units (SOUs) which are indicated 

by a predefined POCP sequence number. The UE receives an in-sequence timer for the 

POCP SOUs from a macro base station through a radio resource control (RRC) 

message which includes a POCP-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 POCP SOUs and how the in­

sequence timer is delivered as claimed. 
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Application/Control Number: 15/935,626 
Art Unit: 2411 

Page 4 

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 A.M to 5 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Andrew Lai can be reached on 571-272-97 41. 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 LAI/ 
Supervisory Patent Examiner, Art Unit 2411 

Page 5 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Myung Cheul JUNG et al. 

Application No.: 

Filing Date: 

15/935,626 

March 26, 2018 

Examiner: KIM, HARRY H. 

Group Art Unit: 

Confirmation No.: 

2411 

8564 

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. § l.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 SNs 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 

PDCPSN. 

2 
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Application No.: 15/935,626 
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); 

3 
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Application No.: 15/935,626 
Reply dated July 8, 2020 

Response to Non-Final Office Action of April 8, 2020 

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 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 

4 

ONEPLUS - EX. 1002 
Page 38



Application No.: 15/935,626 
Reply dated July 8, 2020 

Response to Non-Final Office Action of April 8, 2020 

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. 

5 
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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-AIA 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 SDU s through a radio resource control 

(RRC) message. 

Applicant respectfully disagrees. 

As disclosed in Applicant's specification, an in-sequence timer (see, e.g. , , [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-rlO) of the first BS 701. 

Hong, mr [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." Hong1f1f[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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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. 

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 
YY/esp 

Respectfully submitted, 

/Y easun Yoon, Reg.# 73663/ 

Yeasun Yoon 
Reg. No. 73,663 
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The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Myung Cheul JUNG et al. 

Application No.: 

Filing Date: 

15/935,626 

March 26, 2018 

Examiner: KIM, HARRY H 

Group Art Unit: 

Confirmation No.: 

2411 

8564 

Attorney Docket No.: PP A0002US 

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". 

Date: June 1, 2020 

CUSTOMER NO. 167455 
Capitol IP Law Group, PLLC 

Respectfully submitted, 

/Yeasun Yoon, Reg.# 73663/ 

Yeasun Yoon 
Reg. No. 73,663 
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Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
vV½wuspto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 
UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/935,626 03/26/2018 1720 P6672U8C 1 l 1 
PPA0002US CONFIRMATION NO. 8564 

58027 FILING RECEIPT 
H.C. PARK & ASSOCIATES, PLC 
1894 PRESTON WHITE DRIVE 
RESTON, VA 20191 

1111111111111111111111m~mmmw1Hn~~ 11111111111111111111111 

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 

lnventor(s) 

Applicant( 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; 

Pantech Corporation PAPHEGI I IPdG., Seoul, KOREA, REPUBLIC OF; 

Power of Attorney: The patent practitioners associated with Customer Number .58..Q£Z 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 (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO 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 AIA (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 US PTO 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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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 

EFSID: 39592937 

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 Cheu I 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1663292 

1 Power of Attorney PPA0002US-poa.pdf no 2 
54c40996e6a8b302268ab82387297eadbn 

ca29b 

Warnings: 
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Information: 

162669 

2 
Assignee showing of ownership per 37 

PPA0002US-373.pdf no 3 
CFR 3.73 

00c8191 eel 4ff0c34 751357f559b 1 0743e7c 
af02 

Warnings: 

Information: 

215032 

3 Miscellaneous Incoming Letter 
PPA0002US-

2 
requestchangeapplicant.pdf 

no 
8148571 Se91fee392a8ad0418b 1f09e1 7d 1 

9ef4d 

Warnings: 

Information: 

998187 

4 Application Data Sheet PPA0002US-markedupads.pdf no 9 
462b21 69 33 9e 7fd 263 7a9 3 b93 7 b28ef4 2 94 

52a29 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

163539 

5 Request for Corrected Filing Receipt PPA0002US-reqeustcfr_.pdf no 1 
d cb 7 3e 79ead 92d 33 686f5 5 caS cS f66b5 26b 

72a34 

Warnings: 

Information: 

4092325 

6 Request for Corrected Filing Receipt PPA0002US-markedupofr_.pdf no 4 
cced 103dc0e51 01 a708fc9b28e8f68ac22c0 

e0c4 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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/AlA/80 {07~17) 
,,pprcrve.::: for ... s~ thro1~gh 03/.11/2021. O~i!S 0651-0035 

u,s. ~otent ~nd T;adtcmi:l;:,; Offi.::~; U.S., C•E.:~.~FFMENT 0~ COMMEF.U: 
Under the P;Joerwork Red,.u:t:on Ar.tor 1995, ~o person Is requir~~ to r2s,von~ to a rnl:ection of lnformat:0;1 u;;I~~~ it di::,µ:~7·s ~ 'laild OMS c•:ontrnl nwnb~r 

f POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 1 
I hereby revoke all previous powers of attorney given in the application identified in the attached 
statement under 37 CFR 3.73(c). 

1--------------"---"--------------------------~·-------------
I hereby appoint: 

[l] Practitioners associated with Customer Number: 

OR 

I 167455 

CJ Pract!tioner(s) named be!ow {if more than ten patent practitioners are to be named1 then a customer number ;r,ust be used): 

~--------------...,-----
! Name I Registration 

Number 

I 
I 

I j 

I 
! 
: 

Registr~tion 
Number 

As attorney(s) er agem(s) to represent the undersigned before the United States Patent and Trademark Office (USPTOj in connection with 
any and ail patent applications assigned £!lly to the undersigned acwrding to the USPTO assignment records or assignment documents 

1-a_tt_,a_c_he_d_t_o_t_h_is_fo_r_m_in_a_c_co_r_da_n_c_e_w_it_h_. 3_7_C_F_R_3_. 7_3~{c~)_. ____________ .... ______ --------------------------; 

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

[l] The address associated with Customer Number: 167 455 

OR 

~ City 

I Countr, 

I 
! Teiephone 
L 

Assignee name :and address: Pantech c~mxirat!on 
6 Yc!nQ]~~G:1sonr,;,,--27 ;fl, Su:t".) 402, S~x:ha-fl~l 
51:<0(J: 0674!! Rapub:ic ~f Kc~a2 

A copy of this form, together ..;Tth'a'statement under 37 CFR 3.73(c) (Form PTO/Ai-A/96 or equivalent) is require1ftobe-­
flled 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 cf Assignee of Record 
The~uai whose signature and title i~ supplied below is authorized to act on behalf of the assignee. 

Signature ( ). ~ _______ _J Date 4/24/2020 _______ " ____ _ 

1---N_a_m_e_Y_a_n~ __ ._1;o_~n_-: _J_u_n_g:::_-___ -___ -___ -___ -___ -___ -_-__ -_ ------------·--···--[. Telephone 82-10-2250-9592 ]! 

Title Vice President 
Th:s c.o:!ettion af ;,iforrr,atlci11 i'ii •equirP.d by 17 CFP. 1.Jl, L.'32: :1;,d 1,J3. The lnforma'.'.!o;, !:, 1eq11ired to obto;,i c,,. n~ta;t1 ~ benef;t by fr:e :}Ub!i,:, \l.!h:r.:-. i-:; to upd~te 
{cind by thP. USP.TO to pro-::es!.) the fi!e cf e pet?ili:'. o; ree~om[ni:!t;o;; [Jmceeding. C,:mf:d•~r1ti~!ity i-.: savP.m~d by 3S LL!i,C, 122 znd .37 Cf~ '.Lll ;;,d 1.:.4. n,!s 
coi:er.t,on is ~:itfm~ted to take 18 min:..tes t,:, c.o;np!eh:!. !ridudhig g~th~rl11g, ;}r~p;i:rins, ;J~d 51Jbrr,itting the c:omplettd app:ic2!tion fo;;;i to thae U$PTO, Ti/¥18 1,vl,'I viri.,, 
dfpe1,d!ng ..;po1~ tf'!e :nd:vidui:!: u~ie, A;;v rnrr,m~•·n.s on the ~rno\rnt or tin,e \'Oi..i r~quire to com~ietc '.'.his form a"!d/~r ,;..;gg~~t:on,; f,:,r n:zdl.l~:r:a thii: burdEi1, ;;;hcdd 
b~ serit t(I ti,e Chi•~f :r.fo:•Tnutior, Off:uy1 U,5. P~h~nt sind Trademark tJtti,21 U,5. Departrnc;1t of C,::,mrnerc~. P.O. Box 14501 Aie:ax;mdri.i, VA 2BB-14'50. DO NOT 
51:::\lD FEC:S OR COMP LETH) FCR~liS TO THIS ADDRESS. $END TO: Ca-rnm!ssi-01HH' for P.ite111.s1 :>,0, Bo:,; 1450, A!G~ai1idria, VA 21!11:1~1450. 

fl yc-u tieed {}Ssiswnrn /11 ccr'lpi-!ting th<: fcrrr., ml/ .1·8,'JO.-PT0-91.99 and sP.i~ct 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 lo 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 cf Justice lo 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 lo the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shali be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.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 lo the Atomic Energy Act 
(42 U.S.C. 218(c)). 

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

8. A record from this system of records may be 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 abandoned or in which the proceedings 
were terminated and which application is referenced by either a published application, an application 
open to public inspection or an issued patent 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant/Patent Owner: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM 

Application No./Patent No.: 151935,626 Filed/Issue Date: _0_3_-2_6_-_2_0_18 ________ _ 

Titled: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL CONNECTIVITY SYSTEM 

Pantech Corporation , a Corporation 
--------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 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): 

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

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

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

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

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

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

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

A. D 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. 0 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 US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 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 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3_ From: PANTECH INC. To: PANTECH CORPORATION 

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

Reel 052662 , Frame 0609 , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

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

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

5. From: ___________________ To: __________________ _ 

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

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

6. From: __________________ To: _________________ _ 

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

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

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

D As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

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

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

Neasun Yoon, Reg.# 73663/ 
Signature 

Yeasun Yoon 
Printed or Typed Name 

[Page 2 of 2] 

2020-06-01 
Date 

73663 

Title or Registration Number 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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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. 0MB 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 0MB control number. 

r REQUEST TO CORRECT OR UPDATE Application Number 15/935,626 " 
THE NAME OF THE APPLICANT UNDER Filing Date 03-26-2018 

37 CFR 1.46(c)(l), OR CHANGE THE First Named Inventor Myung Cheul JUNG 

APPLICANT UNDER 37 CFR 1.46(c)(2) Art Unit 2411 

(FOR USE ONLY IN APPLICATIONS FILED ON OR AFTER Examiner Name KIM, HARRY H 

SEPTEMBER 16, 2012) Practitioner Docket 
PPA0002US 

\... Number ~ 

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)(l), 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)(l) 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. 

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

□ An application data sheet (ADS) in accordance with 37 CFR l.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 l.46(c)(l) 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. 

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

[i] An application data sheet (ADS) in accordance with 37 CFR l.76(c) that identifies the changes with proper markings (underlining for 

insertions and strikethrough for deletions). A Corrected Web-based ADS may be used. 

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

I am the 

□ applicant* [i] attorney or agent of record □ attorney or agent acting under 37 CFR 1.34 

Registration number 73663 Registration number 

Signature /Yeasun Yoon, 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**. 

□ ** Total of forms are submitted. 

This collection of information Is required by 37 CFR 1.36. 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, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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PTO/AIA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 

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

Under tile Paperwork Reduction Act of 1995, no persons are required to respond !o a co!lection of information unless it contains a valid O1111B con!rol number. 

Attorney Docket Number P€H.~7z!ld £r; ~ PPA0002US 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/935,626 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

The application data sheet is part of the provisional or nor.provisional application for wt1ich it is being sutJmitted The following form contains tt1e 
bitJliogrnpt;ic data arranged in a format specified tiy the United States Patent and Trademark Office as outlined in 37 CFR 1.76 
This document may tie completed electronically and sutJmitted to the Office in electronic format using the Electronic Filing System (EFS) or U1e 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of tile application associated with tllis Application Data Sheet may fall under a Secrecy Order pursuant to 
• 37 CFR 5.2 (Paper filers only. Applications U1at fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 ! Rirrii~i!i Jl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Myung Cheul JUNG 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Miiitary Service 

City Seoul !Country of Residence i I KR 
I 

Mailing Address of Inventor: 

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

Address 2 179 SeonganHo, Mapo-gu 

City I Seoul I State/Province I 
Postal Code I 121-904 ! Countryi I KR 

Inventor 2 1 @ijrn~mfl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Kang Suk HUH 

Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Miiitary Service 

City Seoul lcountry of Residence i I KR 
I 

Mailing Address of Inventor: 

Address 1 (Pantect1 R&D Center Bldg., Sangam-dong) 

Address 2 179 Seongam-ro, Mapo-gu 

City I Seoul I State/Province I 
Postal Code I 121-904 I Countryi I KR 

Inventor 3 ! Rirrii~i!il 
Legal Name 

EFS Web 2.2.13 
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PTO/AiA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 

U.S. Patent and Trademark Oilice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are requireti to respond to a coilection of information unless it contains a valid 0MB control nurntJer. 

Attorney Docket Number i:ieenbls~~ PPA0002US 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/935,626 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

Prefix Given Name Middle Name Family Name 

Jae Hyun AHN 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Seoul lcountry of Residence i I KR 

Mailing Address of Inventor: 

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

Address 2 179 Seongam-ro, Mapo-gu 

City I Seoul I State/Provi nee I 
Postal Code I 121-904 I Countryi I KR 

Inventor 4 I e~m~@ l 
Legal Name 

Prefix Given Name Middle Name Family Name 

Ki Burn KWON 

Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Ml!itary Service 

City Seoul !Country of Residence i 
I 

I KR 

Mailing Address of Inventor: 

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

Address 2 179 Seongam-ro, Mapo-gu 

City I Seoul I State/Provi nee I 
Postal Code I 121-904 ! Countryi I KR 

All Inventors Must Be listed - Additional Inventor Information blocks may be It 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). 

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

Customer Number 5062'7 167 455 

Email Address patent@capitoliplaw.com 

EFS\/Veb2.2.13 

%@ ti 

Suffix 

Suffix 
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PTO/AiA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 

U.S. Patent and Trademark Oilice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are requireti to respond to a coilection of information unless it contains a valid 0MB control nurntJer. 

Attorney Docket Number i:ieenbls~~ PPA0002US 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/935,626 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

Application Information: 

Title of the Invention METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Ti-FLOW IN 
DUAL CONNECTIVITY SYSTEM 

Attorney Docket Number i;;l€ie7~b''i!G~ PPA0002US I Small Entity Status Claimed □ 
Application Type Nonprovlsional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 15 I Suggested Figure for Publication {if any) I 

Filing By Reference: 
Only cornplete this section whE,n fllinq an application by rE,ference undE;r 35 USC 1 ·11 (c) and 37 CFR 1.57(a). Do not c:omple,tE, this se,ction if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage information" and "Foreign Priority Information"). 

For thE, purpose,s of a filin~J datE, unde,r 37 CFR 1.53(b), thE, dE,scription and any drawings of thE, present application ,m, rE;placed by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filinq date (YYYY-MM-DDJ ln!ellectual Property Authority or Country 
filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1"219) 

Request Not to Publish. I t1ereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify U1at tt1e invention disclosed in the attact1ed 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 shou!d be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 

1--

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

Please Select One: @ Customer Number I 0 US Patent Practitioner I 0 Limited Recognition (37 CFR 11.9) 

Customer Number 58El27 167455 

EFS\/Veb2.2.13 
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PTO/AiA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 

U.S. Patent and Trademark Oilice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are requireti to respond to a coilection of information unless it contains a valid 0MB control nurntJer. 

Attorney Docket Number i:ieenbls~~ PPA0002US 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/935,626 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in H1e Application Data St1eet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
Wl'len referring to the current application, please leave Hie "Application Number" field blank. 

Prior Application Status Pending !RiMih%1 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

15/935,626 Continuation of 14890407 2015-11-10 

Prior Application Status [BiM@i~J 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14890407 a 371 of international PCT/KR2014i004189 2014-05-09 

Additional Domestic Benefit/National Stage Data may be generated wiU1in U1is form 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes tile claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligibie for retrieval under tile priority document excllange program (PDX)i tile information win be used by tile Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under t~1e PDX program, applicant bears t~1e ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1). 

[BiM@i~J 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

10-2013-0053408 KR 2013-05-10 

Additional Forei~Jn Priority Data may be generated within tt1is form by selecting the 
Add button. 

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

Tt1is application (1) claims priority to or U1e benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under H1e first inventor to file provisions of tt1e AIA 

EFS\/Veb2.2.13 
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PTO/AiA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 

U.S. Patent and Trademark Oilice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are requireti to respond to a coilection of information unless it contains a valid 0MB control nurntJer. 

Attorney Docket Number i:ieenbls~~ PPA0002US 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/935,626 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to U1e instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an auU1orization 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. 

!\.!_Q_It;: This section of the Application Data Sheet is QN_LY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data St1eet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned t1ereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
Ct1ina (SIPO), the World Intellectual Property Organization (WIPO), and any 0U1er foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to U1e instant patent application is filed, access to: (1) tt1e 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 bibliograpt1ic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(t1) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, 
the undersigned t1ereby grants the USPTO authority to provide U1e EPO access to the bibliograpt1ic data and searct1 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that U1e EPO's Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
tt1e instant application. 

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

A Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. lftt1is box is checked, U1e USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B, Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D 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 othervvise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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ONEPLUS - EX. 1002 
Page 73



PTO/AiA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 

U.S. Patent and Trademark Oilice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are requireti to respond to a coilection of information unless it contains a valid 0MB control nurntJer. 

Attorney Docket Number Pe672USG1 PPA0002US 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/935,626 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY 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 
143; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

tr @faw ti 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

r'-. Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest u 
I 

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
lftt1e Applicant is an Organization ct1eck here. ~ 
Organization Name 

I p,c,~r:-::::rn 1 1~m. Pantech Corporation 

Mailing Address Information For Applicant: 

Address 1 119 Scn,11gc:u 11~1 o Mi:.t~,c;-gc 8 Yangjaecheonro-21 gil, Suite 402, Seocho-gu 

Address 2 

City Seoul State/Province 06748 

Country I KR Postal Code 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

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

EFS\/Veb2.2.13 
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PTO/AiA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 

U.S. Patent and Trademark Oilice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are requireti to respond to a coilection of information unless it contains a valid 0MB control nurntJer. 

Attorney Docket Number i:ieenbls~~ PPA0002US 
Application Data Sheet 37 CFR 1. 76 

Application Number 15/935,626 

Title of Invention 
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This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to fiie (and by tile USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14 This 
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Privacy Act Statement 

The Privacy Act of 1974 (PL 93-579) requires that you be given certain information in connection with your submission of the attached fmm related to a patent 
application or patent. Accordingly. pwsuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this info,mation 
is 35 U.5,C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent appiication or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process andior 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: 

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

2. 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 opposin9 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 submittin9 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 havin9 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 IJ.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 CooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal a9ency for purposes of l,ational Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Ener~w Act (42 U.5,C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee. during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 IJ.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA re9ulations 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.5.C. 
122(b) or issuance of a patent pursuant to 35 IJ.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 proceedin9s were terminated and which application is 
referenced by either a published application, an application open to public inspections 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 IJSPTO becomes 
aware of a violation or potential violation of law or re9ulation. 
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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

506059812 05/14/2020 

PATENT ASSIGNMENT COVER SHEET 

NEW ASSIGNMENT 

NATURE OF CONVEYANCE: ASSIGNMENT 

CONVEYING PARTY DATA 

Name 

PANTECH INC. 

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 

EPASID:PAT6106526 

Execution Date 

05/06/2020 
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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 

CORRESPONDENCE DATA 
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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: 5712064847 

Email: patent@capitoliplaw.com 
Correspondent Name: CAPITOL IP LAW GROUP, PLLC 

Address Line 1: 1918 18TH ST., UNIT 4, NW 
Address Line 4: WASHINGTON, D.C. 20009 

ATTORNEY DOCKET NUMBER: PA02PANTECHINCTOCORP 

NAME OF SUBMITTER: YEASUN YOON 

SIGNATURE: /yoon/ 

DATE SIGNED: 05/14/2020 

This document serves as an Oath/Declaration (37 CFR 1.63). 
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CONFI.Rl\1ATORY ASSlGNMENT OF PATENT RIGHTS 

,. Thls CONFIRMATORY ASSIGNMENT OF PATENT RIGHTS (this "Assignment") is made this 
J,,~ day ofMay2020, by Pa:ntech fac.(Registration No. l JOU l.--5868736), a Korean company ("Assignor"), 
in favor of Pantech. Corporntion.(Registration No. 11011 l.-7302063), a Korean compa11y {"Assignee"). 

V{HEREAS, Assignor and Assignee are party to that certBin Paten! Sale and Purchase Agreement of 
even date here'l'lrith {as i.J.1 effect from ti...'Tie to time, t.1-ie "Intellectual Property Sale and :Purchase 
Agreement"); capitalized terms used but not otherwise defined in this A.Bsignment shall have the respective 
meaning assigned thereto in the Patent Sale and Purcha.'le Agreement; and 

WI.J:EREAS, pursuant to the Patent Sale and Purchase Agreement, Assign.or has agreed to sell, convey, 
transfer, assign and deliver to Assignee aH dght, title and interest, in du.ding, withou.t limitation, Patent Rights, 
in and to the patents, provisional patent applications, and patent applications listed 011 listed o:n Sch.s'cQJill? . .A 
hereto (collectively, the "Patents"). 

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby admmv1edged 
by Assignor, Assignor hereby sells, conveys, tnmsfers, and assigns to .Assignee, its successors; legal 
representatives and assigns aU right, title and interest in the United Stat<:s and throughout the world in and to: 

The Patents and any and all letters patent that are or may be granted thereon, and any legal equivalent 
and counterpart thereof that :may be gra."1.ted in a:ny country or countries foreign to the United States, ln each 
case including wifaout limitation any extensions, substitutes, continuations,. continuations-in--p.art, divisions, 
reissues, reexaminations, and renewals thereof, or other equivalents thereof, and f·urther, all rights and 
privileges pertaining to the Patents and any and all letters patent that are or may be granted ihereon, and any 
legal {:quivalent thereof tbat may be granted in any country or countries foreign to the United States as well as 
all inventions, invention disclosures, and discoveries described in any of the foregoing and including, without 
limitation., the right, if any, to petition, sue or othet'Nise seek and recover damages, profits and any other 
remedy (moneta..vy, injimctive, 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, offonse, violation, breach of duty or wrong relating to, any of lh(~ Patents, 
or any license, agreement, contract or other matter relating thereto. 

Assignor hereby authorizes and requests the Commissioner of Patents and Trademarks of the United 
States of Ame.rica and the appropriate officers of all olher jurisdictions in which the Patents are or may be 
registered or in which applications included among the Patents are pending, to record the title of Assignee, its 
successors, legal representatives a...'1d assigns, as owner of aH right. title and interest in and to the Patents, and 
to issue to Assignee, its successors, legal representatives and assigns, all letters patent and a:ny legal equivalent 
thereof that may be granted in any country or countries foreign to the U111ted States and recordations of patent 
rights resulting from any application included among the Patents, according to t¾is instrument. 

bxcept to the extent that federal law preempts state law with re~-pect to the matters covered hereby, 
thi.s Assign..,uent shaH be governed by and construed i11 accordance with the laws of the State of Delaware, 
without giving effect to any ofthe principles of conflicts oflaws thereof that would result in the appJi.catio.n of 
the laws of another jurisdiction io this Assignment 

This f\ssignment will inure to the be-nefit of Assignee, its successors, assigns, and other legal 
representatives a:nd will be binding upon Assignor, its sliccessors, assigns, and other lega! representatives. 
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Assignor .has the fuH power and authority, and has obtained all Third Party consents, approvals and/or 
other authorizations required to enter into this Assignment and to carry out its obligations hereunder. 

lfAssignee is unable for any reason to secure Assignor's or its affiliates or their respective successors' 
or assigns' signature to any document it is entitled to under this Assignment, Assignor and its affiliates hereby 
irrevocably designate and appoint Assignee, and Assignee's duly authorized officers, agents and 
representatives, a.<; its agents and attomeys--in--fact, coupled with an interest, with full power of substitution to 
act for and on foe behalf and instead of Assignor, to execute a11d file any such document or documents a.."'1d to 
do all other lawfully permitted acts to [Tu'iher the purposes of this Assignment \V:ifh the same legal force and 
effect as ifexeceuted by Assignor. 

IN WITNESS WHEREOF, Assignor has caused tliis Assig11ment to be execmed by its duly authorized 
officer, as of the date first. written above. 

ASSIGNOR: 

Title: c .. 
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Schedule A. 
................. 

Country App!icatlor1 # 
Application 

Issued# !ssued Date 
Date .. 

us 13/518326 2010-12-10 8811268 2014-08-19 

us 13/638507 2011-03--29 8995372 2015-03--31 
------------------------------ ---------------------~~ ... ~ 

us ! 14/356"143 20"12-10-24 92468.11 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 2037388 2019-10-22 
i us 15/947184 2018-04-06 10299224 2019·{)5·· 21 ' t······ ------,-----------------------
r CN 03160040. 9 2003-09-23 ZL.03160040. 9 i 2005-10-05 

i CN 200310121564.X 2003--12-29 ZL200310121584.X 2008-0H6 
----

KH 2003-0075624 2003--10-28 0604531 2006-07-18 
---- --------------------------

CN 2:Q[J.410011736.5 2004-09-24 ZL200410011736.5 2007-10--03 

CN 200410028325.7 2004-01 ··21 ZL200il 10028325.7 2007-07-04 
.......................... ~-."-

HK 05101317.9 2005-02-17 1068986 2007-04-0"7 

CN 200410100339.5 2004-12-06 ZL2004101003395 2009-09-16 
-- ...... 

JP 2013-029139 2013-02--18 5943856 2006-03-28 ......... ••••••••••••••••••••••••••••••••••••• ··••ttt-

us 13/74"1539 2013-01-15 10074345 2018-09-11 

! us 14/074250 2013--11-07 9491210 2016-11 ··08 
""'-~-

' us 14/134548 2013-12-19 9152479 2015-10--06 
' us 14/015208 2013-08-30 9101047 2015-08-04 
---

MX MX/A/2007 /004717 2007-04-·i9 2.9402.2 2007-08-21 
······••• ...... ············•··········• ••••uo-.-.oou•••o••••••••••••••••••• ......... _ 

us 14/890403 2014-05-09 NOA 

KR 2013-0037776 2Q13··04·-05 l 2037389 2019-10-22 
,. .......... _ ........................... n-.-.-.-.-.-.-.-.-.n-.-.-.-.-..,.-.-.,.. .. _ 

us 14/782534 2015-10-05 9763283 201HJ9-12 

us 14/890407 2014-05-09 9930720 2018-03-27 
----

KR 2013··0053408 l 2013-05-10 2059042 2019-12-18 ............. 
us "15/935626 I 2orn-03-26 

us 14/890409 i 2014--os--09 
- ... ··-·------··· ····---·-----······----······ ······················---... ~~~ 

IO P--201508365 2015-12-10 rDP000050078 2018-03-12 

KR 20140037185 2014··03··28 
................ 

KR 20130053407 2013-05-10 
····"······ 

us 14/234086 2012--□7··25 9236993 2G16·0H2 
-----us 13/579755 2011-02-"!7 8665982 2014-03-04 

-- .. 

us 13/639451 2011-04~04 8908490 2014--12··09 ---------
LJS 13/824177 2011--09-15 8867655 l 2ri14-10-21 ~ ....... ' . ---------
us 13/639473 2011-03-31 8861634 2014-10-14 

_.,.___,.,,._ _____ 

KR 20W-0013045 201D··D2··1"1 1652248 2016-08-24 

us 13/577904 2011-01-28 8953553 2015-02-10 ... _,...._.._ 
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....... u .......... 

us B/505637 2010-1H}2 8855002 2014-10-07 
.. ······--"< 

KR 2009-0022358 2009··03 • 16 1055573 2D1Hi8-02 
,.,.,.,.,.,.,.,.,._,,..._~ ...... .......................... 

KR 2009-0047468 2009-05-29 1055446 2011-os-02 
.. 

us 13/375194 2010-05-28 8892122 2014-11··"18 

KR 2012-0123583 2012-11-02 19872:32 2019-06-03 
---------- -------· -----····-······· .... --- ---····-····················-······ 

us 14/440581 2013-10-17 10050754 2018-08-14 

us 14/765766 2014-02-05 10090903 2018-HH2 

KR 2013--0013050 2013-02-05 2019815 2019-09-03 
-------------

KR 2D11 ··0039647 2011-04-27 10-1796271-00-00 2017-11-03 

DE 12777750.6 2013-10-02 2.702798 2019-09-18 ............ 
f-R 12777750.6 2013-10-02 270.2798 2019-09-18 

GB 12777750.6 2013-10..:02 2702798 2019--09-18 
····---

JP 2014-508294 2012-04-26 5747120 2015-05-15 
---········· 

CN 201280017949.1 2012-04-26 ZL201280017949.1 2016-11--30 
..,.__..._.._ 

us 13/457183 2012-04-26 9042881 20·15-05-26 
......... ,. .. ,.,. ... ,..,. ..... ..... ____ 

us 14/356584 2012-11-07 9398482 2016-07-19 

KR 2011-0115428 2011-11-07 10· 1841687--00··00 2018··03-19 
........................................................................ ............ 

!JS 13/391253 2010·08··16 8837340 2014-09-16 
--········· 

KR 2012-0074795 2012-07-09 1971494 201HJ4-"l7 

JP 2012-528746 2010··09- 09 5599464 2014-08-22 
..................................... .,. ........... .,. .... .,. .......... 

us "13/522265 .2011-0HO 8965446 2015-02-24 

KR 20130033022 2013-03-27 1 
...... -.-.-.-.-..-.-.-.-.-.-.-.-.n .. --• 

us 12/771570 2010-04-30 8284975 2.012-10-09 
----······ ............ 

us 11/258487 2005-10-25 7738669 201(J-06··15 ... 
f{R 2005-0014218 2005-0.2··21 591814 2006-06-13 

.. ----······ ...... ..... ,. .... 
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Application/Control Number: 15/935,626 
Art Unit: 2411 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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, 

Page 3 

Transmission Method and Reordering Method" (Title) where "A mobile station, that 

includes a receiving means for receiving first POCP POU from a source base station 

and a receiving means for receiving second POCP-POU 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 11 a) and a small base station (small eNB) 

(Fig. 1; Target Base Station 11 b), 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 POCP POU from a source base station") and the small base station ([Claim 1] "a 

receiving means for receiving second POCP-POU from a target base station"); 

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

PDUs ([claim 1] "a storage means for storing POCP SOU conforming to the first POCP 

POU and the POCP SOU conforming to the second POCP POU").; 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 

ONEPLUS - EX. 1002 
Page 111



Application/Control Number: 15/935,626 Page 4 
Art Unit: 2411 

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 571-272-97 41. 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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Alexandria, VA 22313-1450 

Dear Commissioner: 

REPLY UNDER 37 C.F.R. § 1.111 

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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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 (POCP) packet data units (POUs) through 

the macro base station and the small base station; 

obtaining POCP service data units (SOUs) corresponding to the POCP POUs; and 

receiving from the macro base station information related to an in-sequence timer for the 

POCP SOUs through a radio resource control (RRC) message, 

wherein the POCP SOUs are indicated by a predefined POCP sequence number (SN). 

2 
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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, et 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; (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 Int'/. 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). 

3 
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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., ,m [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 ,m [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 SOU is received from the upper layer, the timer starts. 

When the discard has expired, the PDCP entity discards the corresponding PDCP SOU. 

Accordingly, a PDCP SOU 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 POU (Protocol Data Unit) or RLC 
SOU (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 

4 
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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, ,I [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. 

5 
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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. 

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 

6 

Respectfully submitted, 

/Christopher B. Kilner/ 

Christopher B. Kilner 
Reg. No. 45,381 
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Office Action Summary 

Application No. 
15/935,626 

Examiner 
HARRY H KIM 

Applicant(s) 
JUNG et al. 

Art Unit 
2411 

AIA (FITF) Status 
Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on 08/29/2019. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)O This action is FINAL. 2b) ~ This action is non-final. 
3)0 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)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

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

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

6) O Claim(s) __ is/are allowed. 

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

8) O Claim(s) __ is/are objected to. 

9) O 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)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O 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)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O 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) 

2) O Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 
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Part of Paper No./Mail Date 20191107 
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Application/Control Number: 15/935,626 
Art Unit: 2411 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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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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. 

Page 3 

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 POCP POU from a source base station 

and a receiving means for receiving second POCP-POU 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 11 a) and a small base station (small eNB) 

(Fig. 1; Target Base Station 11 b), 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 POCP POU from a source base station") and the small base station ([Claim 1] "a 

receiving means for receiving second POCP-POU 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 SOU conforming to the first PDCP 

POU and the PDCP SOU conforming to the second PDCP POU").; 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, 

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 Yi in 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 POU (Protocol Data 

Unit) or RLC SOU (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 POU 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 571-272-97 41. 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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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
15/935,626 03/26/2018 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: Docket No.: P6672USC1 

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 
MUL Tl-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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CLAIM LIST 

Application No.: 15/935,626 
Reply dated August 29, 2019 

Response to Office Action of May 29, 2019 

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 (POCP) packet data units (POUs) through 

the macro base station and the small base station; 

obtaining POCP service data units (SOUs) corresponding to the POCP POUs; and 

receiving from the macro base station information related to an in-sequence timer for the 

POCP SOUs through a radio resource control (RRC) message, 

wherein the POCP SOUs are indicated by a predefined POCP sequence number (SN). 

2 
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REMARKS 

Application No.: 15/935,626 
Reply dated August 29, 2019 

Response to Office Action of May 29, 2019 

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 

3 
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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, et 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 Korean 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. 

4 
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CONCLUSION 

Application No.: 15/935,626 
Reply dated August 29, 2019 

Response to Office Action of May 29, 2019 

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. 

Date: August 29, 2019 

CUSTOMER NUMBER: 58027 
H.C. Park & Associates, PLC 
1894 Preston White Drive 
Reston, VA 20191 
Tel: 703-288-51 05 
Fax: 703-288-5139 
CBK/emp/sj 

5 

Respectfully submitted, 

/Christopher B. Kilner/ 

Christopher B. Kilner 
Reg. No. 45,381 
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Department of Commerce 
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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 

l'vl Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
iL:::,J Office Action 

IZJ 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 
or assigns. 

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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0 
I 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: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

I 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 

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

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

Registration Number 45381 
-----

Q A sole inventor 

0 

0 

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

A joint inventor; all of whom are signing this request 

Signature 
/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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Office Action Summary 

Application No. 
15/935,626 

Examiner 
HARRY H KIM 

Applicant(s) 
JUNG et al. 

Art Unit 
2411 

AIA (FITF) Status 
Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on 03/26/2018. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)O This action is FINAL. 2b) ~ This action is non-final. 
3)0 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)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

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

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

6) O Claim(s) __ is/are allowed. 

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

8) O Claim(s) __ is/are objected to. 

9) O 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)0 The specification is objected to by the Examiner. 

11 )~ The drawing(s) filed on 03/26/2018 is/are: a)~ accepted or b)O 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)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 

3.0 

Certified copies of the priority documents have been received in Application No. __ . 

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) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 03/26/2018. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20190522 
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Application/Control Number: 15/935,626 
Art Unit: 2411 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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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Application/Control Number: 15/935,626 
Art Unit: 2411 

Page 3 

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 
1 A method for user equipment 1 A method for user equipment 

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

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

receiving packet data convergence receiving packet data convergence 
protocol (POCP) packet data units protocol (POCP) packet data units 
(POUs) through the macro base (POUs) through the macro base 
station and the small base station; station through the first RB and the 

small base station through the 
second RB; 

obtaining POCP service data units obtaining POCP service data units 
(SOUs) corresponding to the POCP (SOUs) corresponding to the POCP 
POUs; and POUs; 

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

confirming the respective POCP 
sequence numbers (SNs) of the 
obtained POCP SOUs and 
performing in-sequence delivery of 
the POCP SOUs to an upper layer 
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from a PDCP entity according to the 
PDCP SN, 

wherein the PDCP SDUs are wherein the PDCP SDUs are 
indicated by a predefined PDCP indicated by a predefined PDCP 
sequence number (SN). 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] "POCP reordering may refer to a process wherein the UE 205 

receives the POCP packets out of order, for example, POCP packets 1, 3, 2, and 4, and 

then reorders the packets to the correct order, for example, POCP packets 1, 2, 3, and 

4."). 

It is noted that while disclosing receiving POCP POUs from a dual connectivity, 

Zhang does not specifically teach about determining SOUs from POUs. 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 POUs 52 comprising one or more SOUs 50 

(block 152). For each SOU 50, the start of the SOU 50 is determined based on the 

sequence number of the POU 52 containing the end of the last SOU 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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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 571-272-97 41. 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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E1E17} PDCP SDU~ ,,,_J~71]~_Q__s::_ ~-7.}zj_Q__s::_ ~~-o-}~ l=lJ-~ ~ ~3;l~ ~l-t-WOll S:l 

eNB)g %-8-}°i -o-}49i EPS(Evolved Packet System) ~le>ie-,Cbearder)Oll ~~ ~El 

PDCP(Packet Data Convergence Protocol) ~E1El(entity)~ ,,_J7] DTI3£ 7]:.zl~9i 

PDCP c:JlE]E]sc_1f-E7 ,,_J7l uTI.=1-_s=_ 71:.Z]~ ~ ,,_J7] .?-% 7],:z]~g %-8-}°i PDCP PDU~ 

g "r--8-o-}~ t!7-J1, ,,,J7] PDCP PDU(Packet Data Unit)~Oll ~g-t}~ PDCP 

~ 1¥-Z! %.JJ A],..,__Ei='Jo]P-i uB.=1-£ 7]::z]~oJP-i ~7] uB==isc_ 7]:.z]~ ~ A% 7]:.z]~g_ 

%-t} °1 -t} 4 9i EPS ~l °7 e-1 oJl ~ ~ ~ El ~ _s::_ 4'-- r-1] 0 l s, ~ tr~ _s::_ ~%is"}~ l=lJ-1l g 
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S:. 21;: A}-§--7} ~J~(user plane)61l tjj~ -'r~ .3:1:£..!:2.~ T::I::(radio protocol 

architecture)~ y-E}\R ~~S:. 0 lr.:J-. 

56-8 

ONEPLUS - EX. 1002 
Page 196



J.:11 ~ ':§1 Al- : 2013-05-10 
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1@(Evolved- Universal Mobile Telecommunications System)QJ 1.11~-¥~3 -=t:::E~ 'T 

5:19-. E-UMTS Al6\!]i':_ LTE(Long Term Evolution)~-:= LTE-A(advanced)Al6FJ ~ 

A olrl_ 
T N,'7. 1¥-~%.AJ J.lA1:.i!,c,_ CDMA(Code Division Multiple Access), TDMA(Time 

Division Multiple Access), FDMA(Frequency Division Multiple Access), 

OFDMACOrthogonal Frequency Division Multiple Access), SC-FDMA(Single Carrier-

56-10 

ONEPLUS - EX. 1002 
Page 198



J.:11 ~ ':§1 Al- : 2013-05-10 

NodeB :eNB) g ±..~~9-. 

AMS(Advanced MS) , UT(User Terminal) , SS(Subscr i ber Stat ion), 1¥-~ 7171 

BS(Base Station, BS), BTS(Base Transceiver System), ~J.i]A _¥_.cjE(Access 

Core, 30), .b!.tj- >-J1-1]-t}ll]~ Sl-MME~ ~tH MME(Mobility Management Entity)Q} 

<20> EPC(30)~ MME. S-G\V ~ P-GW(Packet data network-Gateway)~ ±..w{>l-1:J-. 
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01!=_~~101019-. 

<21> E-UTRAN:il} EPC(30) ~ %~-8"1-°l EPS(Evoled Packet System)t-} ~ig y 

'.V..Q.. 9 . tr~ (10) 0 l 7] Al ~(20 )oll il 4?-8"} ~ 1¥-{-i ~ .:1 s=-1f-E7 A7 Bl A ~ El E1 SC- ~ ~ 

<22> t!~:il} 717.l~Zl-911¥-{-i ~Eill'Jl 0 l,,,-~ Uu ~Ei~l 0 l,.,_4 ~9-- t!~:il} lilE-¥~ 

==i A} 0 l91 J¥-{j ~Ei~l 0 1A 3I_sc__sc_~(Radio Interface Protocol)9i 7-1lt~~ %AJ 

OSI) 7]~ .:2..~91 -8"}~ 31R :zll~ g_ 1:l}'§-..Q..s.. ~ll:zlltCLl), ~l2:zlltCL2), .AJ]3:zllt 

CL3)s=- ~~~ y ~Jct. 01 ~oJl""i ~ll:zlltoJl 4?-8"1-~ %~:zllt~ %~JR~ 

(Physical Channel)g_ 0 ]¾~ ?'.,:jli!..~%-Jll:llA(Information Transfer Service)~ ~l 

-t'--8"}9, A1]3:zlltoJl ~3;1-8"}~ RRC(Radio Resource Control) 7.Jlt ~ RRC DiP•]7.l ~ _iil_ 

¥}-8"1-°l t!~:il} Lil!=--¥~==J :ct-oJl y{-i.z}-%1_g_ ~1°7~4. 

(physical channeJ)g_ 0 1%-8"1-°l .J.J~ 7.JltoJl71l 7:jli!._ ~%- A7l=ll·,,.__(information 

transfer service)~ ~l-t'-~9-. %~7-llt ~ AJ~ 'Alt~ 12B~lil~~l°iCMedium 
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<26> ~ o!l~, ~~;zR1@ ~ PDCCH(physical downlink control channel)~ B-~oJl 

71] PCH(paging channel)9} DL-SCH(downl ink shared channel )Qj ;;zHl Wtz ~ DL-

SCH9} :i&~-8 HARQ(hybrid automatic repeat request) ?:,=!.Ji.~ ~PiTI:9, PDCCH~ 

4- ~}9-. 3=.~. PCFICH(physical control format indicator channel)~ B-~oJllll 

~, PHICH(physical Hybrid ARQ Indicator Channel)~ _,,_Jt>J~ 3 ~%-Q:I g ~ ..2..~ 

HARQ ACK/NAK ,;--1~ ~ 4 ~ 9- . .9:. ~, PUCCH(Physical up! ink control channel) -2 i>} 

.Ji.~ 4~9-. 3:.~, PUSCH(Physical uplink shared channel)-2 UL-SCH(uplink 

shared channel) g 4 ~ 9-. 

SDU(service data unit)Qj 7'16:o.7-ll ~ Al- O? 
~ o 11 i:::. d ___..___:r.. 
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<28> RLC 7llt~ 7l'zi':. RLC SDU~ ~~(concatenation), ~~(segmentation) ~ 

QoS(Qual ity of Service)~ .5!.~,3}71 -9-JisTI, RLC 7llt i':. !r-~S1..£(Transparent 

Mode, TM), Bl~';'} ££(Unacknowledged Mode. UM) ~ ~';'}££(Acknowledged 

<30> A}-§-7:} 'iIJ ~ Ol])-7 ~ PDCP(Packet Data Convergence Protocol) 71] ';; ~ 7l'o i':. 

~/1j'-~1J .s!..:2..(integrity protection)~ E:..~~9-. 
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~ tj-Al SRB(Signaling RB), DRBCData RB):s:_ ~~~ y ~Jq. SRB~ ~]o, iij~oJlJ,4 

<33> tc!-~~ RRC 711t~ E-UTRAN~ RRC ll]t /'-} 0 Hl RRC ~~(RRC Connection) 0 1 
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~ BCCH(Broadcast Control Channel), PCCH(Paging Control Channel), CCCH(Common 

Control Channel), MCCH(Multicast Control Channel), MTCH(Multicast Traffic 

Channel) ~ 0 1 ~J q. 

£ q;:: RLC ~ElEl£ ~%¥1-ct. ~ oil£, TM RLC ~ElEH400), UM RLC ~EJEJ 

(420), AM RLC ~ El El (440) 7} ~Jq. 
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<39> UM RLC ~ El E1 ( 400) ~ RLC PDU ~ g_ ~cl JR ~ ~ ( ~l , DL/UL DTCH, M:CCH EE~ 

MTCH) g_ ~i5R "T-AJ EE~ 1:1 ~ ~ 5:. ~ T 18 ~ y 9) 9-, EE~, UM RLC ~ E1 E1 ~ UMD 

PDUCUnacknowl edged Mode Data PDU) ~ 1:1 ~-t}7--1 L} yAJ W y 9) 9-. 

t-} ~ 7.Jl t g_ ~ i5R Iy °7 yAJ lli RLC ~ £1 £1 £ 1} % ~ 9-. %"8 UM RLC ~ E~ £1 7} RLC 

SDU~£1f-£1 LTiiD PDU~g_ T 18W IT11. -8-}~7.JltoJl ~i5R 1;7:j 1:1¾ 7]~7} ~.!i!.~'i:1 

RLC SDU~ g_ ~ W( segment )-8-}77 4 ~~(concatenate) -t}O:J -8-}~ 7-ll t oJl ~ iiR Ap,] ¥:1 

RLC PDU~~ -t 3-71 °lLJ17} ~£~ UMD PDU~ g_ TJ.at-}jl, UMD PDUL11oJl ¥1-~ RLC 

"5ll-c1 ~ 0 1 £1r~£~ T;.cl~t:l-. 

<42> y~ UM RLC ~£1 E~ ~ ~~ 7-11 t --2..£ RLC SDU~ g_ 1:11@"-8-} jl z-}~ 7-ll t g_ ~ 

€>R 1Y °7 (peer) y"8 UM RLC ~ E1 £1 s:_ 1f- £1 RLC PDU~ g_ yJJ ~ 9-. yAJ UM RLC ~ £1 

£17} UMD PDU~g_ y;,J~1-Ui IT11. y,1J UM RLC ~£1£1~ UMD PDU~ 0] %~--2..£ yAJ 

~~~Al O:J-¥- ~ 7c} Al z-}O:J %~ ¥:1 UMD PDU~ 2 'll;j] 71 z-} j1' UMD PDU~ 0 l ~;z}oJP-i 1-!! 

O,Y,(out of sequence) y 1Jtl 7cl--'f- UMD PDU~~ ~Ai~ /\R1:1R~(reorder)t-}j1, z-} 

~ 7-ll t oJPi ~ rn~D mu~ ~ ~ {1 g_ -B- Al -8-} °i iI} £ ~ AR 1:1R ~ Al ~ ~ g_ l=iJ- Al -t} JI 

(avoid), /\RBR~tl UMD PDU~:£1f-£1 RLC SDU~ g_ ;;,;R3':'fj(reassemble)-t}JI, AJ7] .AR 

3':'fj¥:1_ RLC SDU~ g_ RLC SN(sequence number)~ _2_~:;z}~(ascending order)--2..s:_ ,,.,J-

~ 7-ll t --2..£ 1:1 ig--t} j1' -t}~ 7-l] t oJVi ~ 1; Aj RLC SDUoJl ~ ~ UMD PDU ~{! £ ';'_} i,R 

RLC SDU:£ .AR3':'fj 0 1 ~7}1;;'~ UMD PDU~2 1tll7]W y ~l9-. RLC J\l~?:J(re-
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RLC data POU7} -8-}-'fll-1lt01l ~ii] :; 7a ~¾ 7]~7} ¾.!l~ TI11 -o}-'fl'Al-~011 ~ii] ;;zl 

J..1¥1_ RLC PDU(~)~ 1- 371 ~~ 3r;;zl ?J~q~ AM RLC ~E]E]~ RLC data POU~ 

AMO POU segment~~ _A]~W(re-segment)~t.f. 

jl_, RLC ri] 0 151 PDU~ 0 l J..l~-_,_._OllJ.1 1:B.614(out of sequence) y~¥:]_ 1q- RLC ri] 

0 151 PDU~~ '6:-l--1 ~ ;;,;]1:1~~(reorder)-0}2, -n}-'f]'A]t01P1 ~""~~ RLC ri] 0 1£1 PDU~ 

£7 PDU~~lr-£1 RLC sou~ g_ 1-]3::'8(reassemble)-o}j]_, AJ7l 1-]3::'8¥:l RLC sou~ g_ 

;;,;]3::'8¥:l '6::-~}~~(in sequence) "'J-'fl'Alt-2-~ ~ig-~q. 

<50> RLC AH~ 7a Al, AM RLC ~ El El ~ y/d lr- ~ 7} 'o -o} q ~ Al ~ A 01P1 1:B. °7 4 y 

,,,_J¥l RLC ri] 0 ]£7 POU~~lr-51 RLC SDU~g_ AH3::'8-n}°i "'J-'flJ.j]t-2-~ ~1@"-o}_il_, RLC 
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System) Bll°i ci 4 JI ~r:}. EPS Bll°i ci ~ B-~4 P-GW Zl-oJl 1H:J ~ ~ ~ ¾ s_ 

$:J_Q_9, 4 EPS Bll°ic.1~ E-RAB(E-UTRAN Radio Access Bearer) ~ S5/S8 Bll°ic.7s_ 

1+¥°i1'1 4° 9JJI, AJ7l E-RAB~ RB(Radio Bearer), Sl Bll°ic.1s_ 1+¥°i1'1 'T 

9] q. ~, -8-} 4 9i EPS Hll °i c7 ~ 4 4 -8-} 49i RB, Sl Hll °i c1, S5/S8 Hll °i c7 011 ~ g 

~q. °iffi "'11:Jl6(.S1:.~ o,~c:j~] 0 l~)g_ 0 ]%-.s}~7}"1l n:}4 IP ~s_-'f--~ q;=: 

QoS(Quality of Service) ~,J,.:jg 7}1'1 'T s:J,JI, 4 EPS Hll°lcnJis_ -"7s_ q;:: QoS 

~ Ad g 7}71 ~ IP ~ s_-'f--7} Pj ~ ~1 °i ~ ¾~ 'T s:J. q. EPS Bll o, c7 ~ ~ ::z}(EPS 

bearer identity)~ 7]1t}-_Q_s_ EPS Bll°ic.77} -=t-,1t~ 'T 9)9-. AJ7l EPS Hl]O,c7 ~~ 

.::z}~ lJE .9:.~ MME"ll 9i-8-}°i ~~(allocate)~q. 

L-jlE1l3.)S:} q;=: L-jlE1l::1 A} 0 l~ ~~i>}~ Li]E'.f~.::1 _r_r=o]q. EPS Bll°ic1~ B­

~II} P-GWA} 0 loJl ?:.-39i~q. EPS Bl]O,c7~ 4 x..~(node) l-} 0 loJl ri~ l-1l,1t§J-~°i. 

B-~II} 7]71~ 0"-} 0 1~ RB, 7l7l~II} S-GW A} 0 l~ Sl BllO,c7, ic:jJI EPC 1-H1f-9i S­

GWS:} P-G\V A} 0 l~ S5/S8 Bllo,c-,s_ 7<a9i't19-. 449i H1lo,c7~ QoS~ %i>~ 

<59> a:}t'fJ.7, AJ7l -9-,;:i%Ji! Jl'"-EJ1°1 ~~1~£.5'- ~l~i>~ 0 1= i>}~ QoS7} EPS Bll°i 

c.7s_ Aa9i~1JI 4~. 4 <jE7It1] 0 l6°}q 449i QoS7} Aatf~lq. 4 ';'lE1iFJl 0 l6~ 
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;zpJ O l ~l i'-5TI 0 1= 'o} ~ QoS61l 131-~ 1:lll 0, c, ~ ,,_J 7(,:l 'o} ~ ~ 0 l It. 4 ~ £71fll O l A 9-l Bll 

9-l RB~ ~'o}°i J.i Bp, ii q. 0 l 7cl --9-- 717:l ~611 ~ iiTI 1z EPS 1:lll o, c7 ~ ~ .s"}O:j 'o} 1+9.l 

RB( ~l ~ ~ o, , PDCP "d1 E] E] , RLC "d1 E] E] , MAC "d1 E] E] , PHY 7-1] t) 7} ~ 7(,:l ~ J1, TI~ 

61]J.fs=.. i;} 4 9-j RB7} ~ 7(j ii q. 

<62> £ 7g_ {1-3::-t}~. uB-=1s:_ 7]:,q~2_ 21B9.l PDCP "d}E]E], RLC "d}ElE~, MAC "d1 

E] E] ' J i:-l j1 PHY 7-11 t g_ .:'t.. ~ i>} Al 'i1- ' A % 7 l 7:l ~ 2. RLC "d1 El E] ' MAC "d1 E] E] J ~ 

J1 PHY 7-l]t'g_ Y~~q. EPS 1:lll°ic1 #1(700)2. uTI-=1s:_ 717:l~Oll T~ii 

RB(PDCP /RLC/MAC/PHY) ~ ~ii"}O:j TI ~oJl J.i 1'11 A~ 111 i'-~ q. it!-~ oJl EPS t11l °7 c7 

#2(750)~ uTI-=1s:_ 717:l~oJl T"''3ii PDCP "dlflE]Qj- A% 7 l7:l~01l T"''3ii 
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C 8_Q__ 7-)- ;z.. -=-l 9'1 
._J___ '2_ p .:......J.._._ 0 r 1-....:. 1 

C g..s. 7.)- ;z.. -=-l rn 
___i_ 2 'u .:......J.._._Or1,:J., 
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<69> s=.. 10g_ {r:3=_<5}~, u]_:::i__sc_ 717-1~(1030)2 P-G\V ~ S-GW~ %<5}°1 27]~ EPS 

B1l°'1ci 2f401l ~~ SIJ1~~g y,8~q. °17P1 ill1~~ 0 l ~¾£1~ ~_sc_q,.~ 4 

EPS B1l °'1 ci all uJ ~ ii 9-. EPS l:lll °7 ci #1 g_ %<5}°1 ~ i'-£1 ~ iIJ1 ';;! ~ g_ iIJ1 ~ 1 ° 14 <5} 

_il, EPS Bll °7 ci #2 ~ %<5}°1 ~ '¼£1 ~ iIJ1 ~ ~ g iIJ1 ~ 24 _il 7}/'.a ~ 9-. 

<70> u] 3- _so_ 7 l 7.l ~ (1030) ~ PDCP( 1035-1) 2 iIJ1 ~ 1 g S-GW _so_--¥- £7 y,8 <5} _il, 

PDCP(1035-2)~ iIJ1~!2~ S-G\Vs:_1f-£1 y,;J~q. PDCP(1035-1)2 ~';;!lg_ 7l1t}..2..._sc_ 

PDCP PDUl g_ ".lJY-a <5} _il, "'J7l PDCP PDU12 uB_:::i__sc_ 717.l ~(1030) ~ RLC(1040)..2...£ ~ 

ig~ jl, MAC(1045), PHYO050) ~ %<5}°1 4 'W El El ~ 7-11 tall W ~ 1P~ ..2..._sc_ ~ ~ 

£1 °7 tr~ ( 1000) £ ~%ii 9- . 

<71> 12]3£ 717.l ~(1030) ~ PDCP(1035-2) ~ iIJ1 ~2 ~ 711t}..2..._sc_ PDCP PDU2 ~ "'~-'-a 

<5}..iL, "'J7l PDCP PDU2~ A% 7l.Al~(1060)~ RLC(1070)£ ~1g_-<5}..iL, MAC(1075), 

PHY(l0S0)g_ %E}O:j Zf (j}E]E] ~ 7-1]';;""11 ~~ ~~..2...£ ~~£1°7 tr~O000)_sc_ -~ 

<72> tr~ (1000) 611 ~ EPS Bll °7 ci # 1 ~ EPS Bll °7 c7 #2 4 4 011 ~ <5} O:j 1r ,,,,:1 TI £ _so_ 

~ 'W El El 7} 'EA]~ 9-. r:p.1 ~iiB tr~ ( 1000) all~ EPS B1l °7 c',7 #1 oJl rB -8-}0:j 

PDCP /RLC/MAC/PHY 'W El El (EE~ 7-11 ';;") 7} 'E ;;:B-t} _il. EPS Bll °7 ci #2oJl ~ <5}0:j 

PDCP /RLC/MAC/PHY 'W El El (EE~ 7-1] t) 0 l 'E AB~ 9-. f ~l-3:j ..2..._sc_ EPS l:lll °7 C1 # 1611 ~ 

-8-}0:j PHY(1005-1). MAC(l0l0-1). RLC(1015-1), ~ PDCP(1020-1) 0 1 'EATI<5}0:j EPS Bll 

°7 c7 # 1011 ~ ~ J.7 tll A r,] 0 l 51 ~ ~ ~ ~ g_ ~ t-1 ~ 9-. EPS B1l °7 ci #2oJl rB <5}0:j 
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PHY(1005-2), MAC(lOl0-2), RLC(1015-2), ~ PDCP(1020-2)7} ~AR-0}9, EPS l:lll°l'c'.1 

<73> 'll-3B, uR.=1s=- 7lAl~O030)ILj- A% 71:i:1~(1060)2 X2 '<l£1IFJ1°1A~ %-o}O:j 

~~~ "'r 9J9-. ~. u~.=1s=- 7lAl-:i;-(1030)~ PDCP(1035-2)Q~ PDCP PDU2~ X2 <j£7 

SF1l 0 1A~ %'8-}0:j /,% 7l.Al~O060)~ RLC(1040)s=- ~1@_'~9-. °i7lA7 X2 <j£1SF11°l 

A~ X3 '<l£12ll 0 1A ~2 7lq- uB.=1s=- 7lAl~ILJ- A% 7lAl~ .:d-~ <jE~IFJl 0 lA~ Al 

;~-8"}~ tj-;:: 31~ 0 1 A}¾~ "'r 9}9-. 0 1 11-9- AJ7l P~.=-1£ 7lAl~Cl030)ILj- A% 71 

7,1~(1060) ::j-~ X2 '<lf71Fll 0 l6.7} Bl- 0 VJzj<j ~¾(non-ideal backhaul)s=_ TJ-ac8 

(l000)oll ~ EPS llll °7 'c'.7 #1 oJl ~ ~ RLC( 1015-1). PDCPC1020-1) Q} EPS llll 67 'c'.7 #2oJl 

~ ~ RLC(1015-2), PDCPO020-2)7} u:} s=- T;,a sp:::i s=_, AM~ RLC 'W.E1 ~ oJP.1 PDCP (jJ. 

7,1~0130)2. PDCPO135), RLC(1140), MAC(1145), PHYO15Q)g TJ-ai>}Jl, 6.% 71 

Al ~0140) 2 RLcc 1110), MAcc 1115), PHYcnso) g TAa 1t1-t:l-. 
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PDCP(1135) 2. 2]J ~ g_ 71 ~ ..2..s.. PDCP PDUs ~ 1l "8 ii-} _iL, ul ~ 7a ~ :i@ tr31 51:. ~ qJ ~ 

Q~ l=IJ'{Jg_ u:}4 ,...J7l PDCP PDUs~ i::rHas.. 717-1~(1130)~ RLC(1140) ~ A% 717-l 

~(1160)~ RLC(1170)s.. 3i1i'ol 1:1H~i5}0:j ~~~9-. ~l~ ~~. PDCP PDU ~ ¾oJl 

¾4-- 1S~ SN ~ 7}7-l~ PDCP PDU~ i::rHas.. 71.;,;1~(1130)~ RLC(1140)s.. ~¾i5}_iL, 

~4-- 1S Q:I SN~ 7}Al ~ PDCP PDU~ 6% 71 Al ~(1160) ~ RLC(1170)s.. ~ ¾ ~ 4-- V. 

<77> RLC(1140)2. RLC PDUl(s)~ A,lj,,,;:li5}_iL, ,...J7l RLC PDU(s)~ MAC(1145), 

PHYO150) ~ %i5}0:j 4 (j}EjE] ~ 71]toJl ~~ 1·~..2..s.. ~~S1°7 tr~OlO0)s.. ~ 

¾:i@t:}. 51:.~, RLC(1170)2. RLC PDU2(s)~ ,,,V•ai5}_iL, ,...J7l RLC PDU2(s)~ 

MACO175), PHY(1180) g_ %i5}0:j 4 '{l}Ej El ~ 711 t oJl ~ ~ ~ ~..2..s.. ~ 1S1 °7 ~~ 

<78> tr~( 1100) oJl ~ EPS Bll °1 c1 oJl T:Ji i5}0:j 2¥- 1H ~ 1¥-~ E-s..£ ~ "dl El El 7} ~ ;:H ~ 

9-. tj-Al ~tH tr~CllO0)oJl ~ PH3s.. 7l7;l~Cl130Hl T:Ji g i5}~ RBs..l-7 

PDCP/RLC/MAC/PHY "d}EjEj(5£:.~ 71]t)7} ~AHi5}_"il, 6% 7]7-l~(1160)0ll 1:Ji gt,-}~ 

RBs..J..7 RLC/MAC/PHY (j} El El ( 51:. ~ 711 t) 0 l ~ ;:H ~ q. 7"" ~l 3i ..2..s.. EPS Bll °7 c7 Oll T:Ji i5} 

a:j uHas.. 7lZ]~(1130)ol] 1gi5}~ PHY(ll05-1), MAC(lll0-1), RLC(1115-1), ~ 

PDCPC1120) 0 1 ~7-H'o}_"il, 6.% 7]Al~(1160)oJl 1gi5}~ PHY(1005-2). MAC(l0l0-2), 

RLC(1015-2)7} ~AH~t:l-. PDCP(1120)~ uHas.. 7]Al~O130) ~ 6% 7]Al~O16 

0) oJl %Al oJl T:Ji g 51 ~ PDCP (j} El El O l q. ·~' 0 l 7<3-'f-~ tr~ (1100) troJl 2 7H ~ RLC 

(j}EjEj(1115-1. 1115-2)7} ~7-Hii"}4. AJ7l T 1H~ RLC "d}EjEj(1115-1. 1115-2)~ 
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E10120)~ T7~~ RLC \'TIE1E1 (1115-1, 1115-2)£.JfE7 RLC SOU(~, POCP POU)~ g 

RLC '{I} E1E10115-1, 1115-2) 7} -e-;1-l~I:t. ~, 1.:1 ~(1110) ~ RLC \'TIE~ E1 (1115-1, 
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Q~ RLC ~El El (1115-1. 1115-2)£1f-E-] RLC SOU(~, PDCP PDU)7} {1 rg~I:}. RLC ~ 

0140)~ t5"J~ PDCP PDU(s)~ ~¾::il} 6% 7];,;]~(1130)~ RLC ~EJE1(1170)g_ t5"J 

(1130) ~ PDCP ~El El (1135)oJ]J,7 {1¾~ PDCP PD[(s) ~ TI~(1100) TI~ PDCP ~El 

(1100) TI~ PDCP 'ZllEJElO120)~ PDCP PDU(s)~ 'i?~l-~2-£ y-"J-8"}71 °H~lll 
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<82> S:. 12~ %::E-8"}~, 0H:::is.. 7]Al~g_ %<5}°l ~¾~ PIXP PDUQi t!~01lJ.79i 

y/J A]1ix!- 6% 7lAl~g_ %-8"}°l ;;1¾~ PDCP PDU9i t!-~ot]A79i y/J A]1i2 A] 

;,'} Al~ ::z} 0 l7} 9)9-. 6% 7]Al~g_ %<5}°l ~¾5:1~ PDCP PDUotl ~ 20-60ms9i ~ 

¾ Al ~ 0 l ~ A~ W 4- 9J q. 0 l r:17 ~ 114- tr~ 9i PIXP ~ E1 E1 7} -'r 1H 9i RLC ~ E1 E1 

s..1\1-E,j ~1@"~~ RLC (AMO) SOU9i A];,'} ::z} 0 ls.. <j<5}°i B]'ii:-J;}3'.j..Q.s.. PDCP PDU~ 4-

AJ <5}~1 5:1 Jl, PDCP ~ E1E17} 01 ~ tl}s_ ,,,_J~ Alt ( oj] ~ ~ °7 °7 ~ -c-141°1-i! Alt )_Q_ 

<83> ~, ~E1 ~s_--'f-- -"r::EotlJ,7 uH_:=rs.. 7lAl~9i <5}491 PDCP ~E1E1ot]A7 ~¾~ 

PDCP PDU7} uH_:=rs.. 7]Al~9i RLC ~E1 E1 ~ 6% 7lAl~9i RLC «l!E1 E1 ~ %-8"}°l ~ 

¾ 5:1 7] oJl TI~ 9i PDCP (jl E1 E1 Ol]l-7 PDCP POU ~ +~ w oJl xl °7 ' /, 1{} Al ~ 0 l ~ 1-8"} 

jl ' rrj-2.p,7 PIXP (jl E1 E1 oJ]l,7 AJ ~ A] t _Q_ s.. PIXP sou 9i 'ii:- ::z} zj <j ~ ¾ g_ 4-~ <5} ~ 

ri] 9) °7 ~~]7} ~A~<5}~] ~ q. 

<84> t3_-~~ POCP ~E1E1 ~ yAJ~ PDCP PDU~ 3H-~(deciphering) ~ '6]]r-, ~~~H 

7-ll(header decompression)<5}.:il, PDCP SDU~ -1}~ Alt2-s.. ;;1¾~9-- 0 1 rrH, 0J~ 

~;,;H9i PDCP SDU9i SN(sequence number)_i:lq Zfi:'.. SN~ PDCP SDU7} ~;;;Ht-}~ 42 

SN 1\1- £7 -e- SN 'ii:-2-s.. POCP sou ~ AJ ~ 7-ll t ..Q. s.. ~ ¾ ~ q. 

<85> ~3B. PDCP «l[E1E19i ~¾-¥-(transmission side)~ "1]77 E} 0 lu,(discard 

timer)~ ¾¾ W 4- 9J q. AJ7] 7-1171 E} 0 l °19i Al 4?Al TI(durat ion) 2 ,,,_J~ A] t ..Q. 

s..1f-E1 -"r-78~ 4- x)_..Q.(9, AJ!f1A]t..Q.s..1f-£7 PDCP sou~ y/,'}-8"}~ E} 0 loi7} AlZ}~ 

r}. ,,,_J7l ~177 Eq- 0 ]u,7} i:;il-E5:1~ PDCP «l!E1E1~ ~Hr::J,sl~ PDCP SDU~ ~177~9--
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<90> ~El ~£-¥-~ jl~i,}~ AJq:]7-J]~__Q_s:_~ PDCP SDU '\r7:}3-J ~% l:lJ1i':. qg 

JI} ~t:}. 

<91> PDCP (j} El El oJ]l,7 yAJ c8 PDCP PDUoJ] q1 g ii"}~ PDCP SDU ~ PDCP SN( sequence 

sequence timer)~ T%~ct. 0 1 U11 "'J7l '\r::Z} E} 0 ]o1~ Al~AlTI-i':. ~El ~£-¥-~ 

7ci-¥- rncr rnu ~¾1£ 4-'87:l~ g_ jl~i,}a:i ?'.~i;R~ 4- ~111-. ~i':. Al A"~ ~jjl~ 

PDCP SD[~ ~¾~er. 01~ AJ7l ';r'::Z} E} 0 lo17} 1tili~7]7J}Al T~:8 PDCP SN01l tl1 

~ PDCP SDU 011 tl1 g ii"}~ PDCP PDU 7} 1.1 ~ ~ PDCP 'Zll. El El oJl yAJ ~ 7:] '2§ ~ 73-¥- , tR 

1§- PDCP SDU~ u~ 3£ 7] Al~~ PDCP (j} El E~ %AJ 1f--oJ]J.7 :s1]7-i E} 0 ] o1 ~ 7a i!}oJ] ~ 

PDU7} 1.1 ~ ~ PDCP 'Zll El El 011 yAJ ~ °7 ' PDCP sou~ 'ir' ::z} zj ~ % 0 l 7} 'o ~ 7a -¥- ' "'J 

7] 'ir' ::z} El- 0 l 9 ~ i:[t li ~ jl . i>B 1§- PDCP SDU ~ 'ir' ;:z} 31 -2.. 5°- "'cf q:J 7-ll ~ __Q_ £ ~ % :8 q . 

<94> TCP(Transmission Control Protocol) ~2 'ir'::z}zj__Q_s:_ ~~ 0 1 4-'8~~ ?;:!g_ 
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1+ TCP tloJlJ,7 ~%~ 4- ~),-:= ~5:.-'f-(window)7} ½°1~ 4- ~l."il, 0 1-:-:= ~%~% 

<95> 5:. 132 t,1~91 PDCP ~ElEloJP,i PDCP SN(Sequence Nurnber)Oll tr}~ e;z}zj 

"J "H 7-ll't ~ % 91 oil ~ 4 E} \R 9-. 5:. 13 2- PDCP SN ¾ "'r 1t:l. 2- i:rH 3-5'.. 7 l ::zl ~ g_ ~ ii} 

<96> 5:. 13g ~~il~. PDCP SDU #12- 0 1~ EE-:= TE'f¥1 PDCP SN°1 \lJ,7] rqj~oJl 

""Ji'1 7-l]t ..2..5'.. ~%~ 4- 1]9-. -8"}:;z;]i:[t-, PDCP SDU #39➔ 7;3+ t,1~9➔ PDCP <dJ.ElEloJl 

"J7] PDCP SDU #3oJl -cH g ,s}-:= PDCP PDU7} 4-~,5=1-:= l+i:1 oJl-:= PDCP PDU #2oJl "Cl1 g ii} 

-:= PDDP PDU7} 4-~~ Al *ii}SJ. 4. n:}4Ai 0 1 1 + PDCP PDU #3oJl -r:B~ e;z} E} 0 l 

o,7} T-%°-¥19-. PDCP SDU #5, PDCP SDU #791 7;3--'f-5:. c}%7}::z]S'.. e::z} Ej- 0 ]o,7} zJ-

PDCP SDU #27} ~fiH~. PDCP SDU #2oJl "Cl1 g i,}-:= PDCP PDU7} yAJ)ii}-:= 7;3+. 1.1~ 

2 PDCP SDU # 1 ° l -¥-oJl PDCP SDU #2 ~ PDCP SDU #3 ° l e ::z}zj ..2.. 5'.. ~ 1,R y g ~~ii} 

jJ__ , "J- 7 l PDCP SDU #2 ~ PDCP SDU #3 g .AJ- "H 111 t ..2..5'.. "r ::z} 29 ..2.. 5'.. ~ ~ ~ 9-. 0 l uJ1 

PDCP SDU #3oJl -cH~ e::z.} Ej- 0 ]01-:-:= i:[t-h EE-:= %h¥:l9-. c5};;,;]i:[t-, 0 1 7;3J?-oJl£ 0 }3l 

PDCP SDU #47} £zj-c5};;,;l t'&'fJ-j]__, PDCP SDU #50ll "Cl1~ '\r::Z} Ej- 0 101, PDCP SDU #7oJl 
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<98> 0 Pf. PDCP SDU#5oJl cB ~ :,r::z} E} 0 l u, 7} ~ li s:J 7] ~ oJl tt ~ ~ PDCP 'zll El El 

oJl PDCP SDU #47} ,e AR -t} 1,: 7a +, tt ~ 2 PDCP SDU #4 ~ PDCP SDU #5 ~ ,,,._J-'ti 'Al t 

_Q_s:_ ~ ¾-t} _i7_. PDCP SDU#5oJl Cli ~ 'i? i} E} 0 l u, ~ ~ li EE 'i= ¾ li:8 q. 

<99> EE~, PDCP SDU#7oJl Cli~ c,r7} E} 0 ]u,7} ~li s:j7] ~oJl tt~~ PDCP 'zllE1E1 

oJl PDCP SDU #67} ,eAR-t} 'i= 7a +, tt~ 2 PDCP SDU #6 ~ PDCP SDU #7 g_ ,,,._J-'fi 7-11 t 

_2_ s:_ -~ ¾-t} _i7_ , PDCP SDU#7 oJl Cli ~ 'i? 7} E} 0 l u, 'i= ~ li EE',: ¾ li :8 q. 

<100> AJ7]oJ]l-~ ',r?..} Ej- 0 ]°7 7:]~A];,712 uH=ls:_ 7]7:l~oJF-1 PDCP 'zlJ.£1£1~ T;,d~ 

rrJl ~Ad~ y s:Jq_ AJ7] 'ic7} E}o]u, 7:]~Al;,712 uH.=1s:_ 7]Xl~~ A% 7]7:l~ n 

y S:J q . -y- j,1] zj _2_ s:_ oi] ~ ~ 6i .AJ 7 l 'i? :;,;} E} 0 l u, 'i= RRC ::zJ}il_ 2-~ ~ PDCP--y- ·"a 

(conf ig)o]] 9- g ~ 7cf 2 T~ _Q_s_ -3E ~~ y 9) 9-. 
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[IE 11 

-- ASNlSTART 

PDCP-Config 

discardTimer 

SEQUENCE { 

ENUMERATED 

inseqTimer 

rlc-AM 

statusReportRequired 

rlc-UM 

pdcp-SN-Size 

headerCompression 

not Used 

rohc 

}. 

maxCID 

profi I es 

profileOxOOOl 

profile0x0002 

profile0x0003 

profile0x0004 

profile0x0006 

prof ile0x0101 

profile0x0102 

profile0x0103 

profi le0x0104 

I, 

[[ rn-JntegrityProtection-rlO 

] l, 

[[ pdcp-SN-Size-vllxO 

]] 

ASNlSTOP 

ms50, mslOO, ms150, ms300, ms500, 

ms750, ms1500, infinity 

OPTIONAL, -- Cond Setup 

ENUMERATED { 

ms20, ms30, ms40, ms50, ms60, 

OPTIONAL, -- Cond Setup 

SEQUENCE { 

BOOLEAN 

OPTIONAL, -- Cond Rlc-AM 

SEQUENCE { 

ENUMERATED {len7bits, lenl2bi ts} 

OPTIONAL, Cond Rlc-UM 

CHOICE I 
NULL, 

SEQUENCE 

INTEGER (1 .. 16383) 

SEQUENCE I 
BOOLEAN, 

BOOLEAN, 

BOOLEAN. 

BOOLEAN, 

BOOLEAN, 

BOOLEAN. 

BOOLEAN, 

BOOLEAN, 

BOOLEAN 

ENUMERATED {enabled} 

DEFAULT 15, 

OPTIONAL -- Cond RN 

ENUMERATED {lenl5bits} OPTIONAL -- Cond Rlc-AM2 
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<106> tr~ 2 PDCP SN #nQ] PDCP SDU7} -E-,,R-.s-} 4 PDCP SN #n-19-1 PDCP SDU7} -'f-q 
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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 (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 04/19/2018 
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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 US PTO 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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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 

page 3 of 4 

ONEPLUS - EX. 1002 
Page 248



technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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CERTIFICATION STATEMENT 
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D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
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Ti1at no item of information contained in the information disclosure statement was cited in a communication from a 
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A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
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VA 22313-1450. 

EFS Web 2.1.18 

ONEPLUS - EX. 1002 
Page 253



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 
attactied form related to a patent application or patent Accordingly, pursuant to the requirements of U1e 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 
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the information in order to perform a contract. Recipients of information st1all be required to comply witti Hie 
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 filecl under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of Hie World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records mana~1ement 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. Sucti disclosure st1all not be used to make 
determinations about individuals. 

8. A record from this system of recorcls may be disclosecl, 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 whici1 the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. 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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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 
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National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
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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New International Application Filed with the USPTO as a Receiving Office 
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an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
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Attorney Docket Number P6672USC1 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

The application data sheet is part of the provisional or nor.provisional application for wt1ich it is being sutJmitted The following form contains tt1e 
bitJliogrnpt;ic data arranged in a format specified tiy the United States Patent and Trademark Office as outlined in 37 CFR 1.76 
This document may tie completed electronically and sutJmitted to the Office in electronic format using the Electronic Filing System (EFS) or U1e 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of tile application associated with tllis Application Data Sheet may fall under a Secrecy Order pursuant to 
• 37 CFR 5.2 (Paper filers only. Applications U1at fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 ! Rirrii~i!i Jl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Myung Cheul JUNG 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Miiitary Service 

City Seoul !Country of Residence i I KR 
I 

Mailing Address of Inventor: 

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

Address 2 179 SeonganHo, Mapo-gu 

City I Seoul I State/Province I 
Postal Code I 121-904 ! Countryi I KR 

Inventor 2 1 @ijrn~mfl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Kang Suk HUH 

Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Miiitary Service 

City Seoul lcountry of Residence i I KR 
I 

Mailing Address of Inventor: 

Address 1 (Pantect1 R&D Center Bldg., Sangam-dong) 

Address 2 179 Seongam-ro, Mapo-gu 

City I Seoul I State/Province I 
Postal Code I 121-904 I Countryi I KR 

Inventor 3 ! Rirrii~i!il 
Legal Name 

EFS Web 2.2.13 

ONEPLUS - EX. 1002 
Page 261



PTO/AiA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 
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Attorney Docket Number P6672USC1 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

Prefix Given Name Middle Name Family Name 

Jae Hyun AHN 

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

City Seoul lcountry of Residence i I KR 

Mailing Address of Inventor: 

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

Address 2 179 Seongam-ro, Mapo-gu 

City I Seoul I State/Provi nee I 
Postal Code I 121-904 I Countryi I KR 

Inventor 4 I e~m~@ l 
Legal Name 

Prefix Given Name Middle Name Family Name 

Ki Burn KWON 

Residence Information (Select One) 0 US Residency ® Non US Residency 0 Active US Ml!itary Service 

City Seoul !Country of Residence i 
I 

I KR 

Mailing Address of Inventor: 

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

Address 2 179 Seongam-ro, Mapo-gu 

City I Seoul I State/Provi nee I 
Postal Code I 121-904 ! Countryi I KR 

All Inventors Must Be listed - Additional Inventor Information blocks may be It 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). 

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

Customer Number 58027 

Email Address 
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U.S. Patent and Trademark Oilice; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number P6672USC1 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

Application Information: 

Title of the Invention METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Ti-FLOW IN 
DUAL CONNECTIVITY SYSTEM 

Attorney Docket Number P6672USC1 I Small Entity Status Claimed □ 
Application Type Nonprovlsional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 15 I Suggested Figure for Publication {if any) I 

Filing By Reference: 
Only cornplete this section whE,n fllinq an application by rE,ference undE;r 35 USC 1 ·11 (c) and 37 CFR 1.57(a). Do not c:omple,tE, this se,ction if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For thE, purpose,s of a filin~J datE, unde,r 37 CFR 1.53(b), thE, dE,scription and any drawings of thE, present application ,m, rE;placed by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filinq date (YYYY-MM-DDJ Intellectual Property Authority or Country 
filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1"219) 

Request Not to Publish. I t1ereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify U1at tt1e invention disclosed in the attact1ed 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 shou!d be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 

1--

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

Please Select One: @ Customer Number I 0 US Patent Practitioner I 0 Limited Recognition (37 CFR 11.9) 

Customer Number 58027 
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Attorney Docket Number P6672USC1 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in H1e Application Data St1eet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
Wl'len referring to the current application, please leave Hie "Application Number" field blank. 

Prior Application Status Pending !RiMih%1 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

Continuation of 14890407 2015-11-10 

Prior Application Status [BiM@i~J 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

14890407 a 371 of international PCT/KR2014i004189 2014-05-09 

Additional Domestic Benefit/National Stage Data may be generated wiU1in U1is form 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes tile claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligibie for retrieval under tile priority document excllange program (PDX)i tile information win be used by tile Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under t~1e PDX program, applicant bears t~1e ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from tile 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). 

[BiM@i~J 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

10-2013-0053408 KR 2013-05-10 

Additional Forei~Jn Priority Data may be generated within tt1is form by selecting the 
Add button. 

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

Tt1is application (1) claims priority to or U1e benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under H1e first inventor to file provisions of tt1e AIA 
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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 

s 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 

10 station information related to a sequence timer for the PDCP SDU s through a radio resource 

control (RRC) message, wherein the PDCP SDU s 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 

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

3 station (small eNB) in a wireless communication system supporting dual connectivity, the 

4 method comprising: 

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

6 macro base station and the small base station; 

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

s receiving from the macro base station information related to an in-sequence timer for the 

9 PDCP SDU s through a radio resource control (RRC) message, 

10 wherein the PDCP SDU s are indicated by a predefined PDCP sequence number (SN). 

40 
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5 

10 

METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING 

MULTI-FLOW IN DUAL CONNECTIVITY SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[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. 

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 

s 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 

10 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 

15 (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 

2 
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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 

s 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 

10 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 PDU s. In 

15 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 SDU s 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 SDU s to the upper layer in the PDCP entity is 

required. 

5 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. 

10 [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 

15 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 SDU s 

through a radio resource control (RRC) message, wherein the PDCP SDU s 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: 

s 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 PDU s to the UE; and 

transmitting to the UE an RRC message including information related to an in-sequence timer for 

10 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 

15 (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 

SDU s 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 PDU s, PDCP SDU s can be delivered to an upper layer in sequence and 

transmission efficiency can be improved. 

5 

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 

s 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. 

10 [0028] FIG. 12 illustrates an example of a PDCP PDU receiving timing in a PDCP entity 

ofUE. 

[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 

15 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 

s 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. 

10 [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. 

15 [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 

s 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 

10 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 S 1 interface, more particularly, a mobility management entity 

(MME) through an Sl-MME and a serving gateway (S-GW) through an Sl-U. The Sl interface 

15 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 

9 

ONEPLUS - EX. 1002 
Page 280



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 

s 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 Ll, 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. 

10 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 

15 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 

10 

ONEPLUS - EX. 1002 
Page 281



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. 

5 [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 

10 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 

15 UE and is transmitted every sub-frame. Further, a physical hybrid ARQ indicator channel 

(PRICH) 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). 
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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. 

s 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 

10 unacknowledged mode (UM), and an acknowledged mode (AM). 

[0047] The RLC SDU s 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 PDU s are transferred to the lower layer. The 

15 transmission opportunity may be notified together with the sizes of the total RLC PDU s 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 
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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 

s 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 

10 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 

1s 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 

s 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. 

10 [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 

15 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 
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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 PDU s 

through logical channels (for example, DL/UL DTCH, MCCH or MTCH). Further, the UM 

s 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 SDU s from the upper layer 

and transmits the RLC PDU s to a peer reception UM RLC entity through the lower layer. When 

10 the transmission UM RLC entity configures the UMD PDU s from the RLC SDU s, if the specific 

transmission opportunity is notified by the lower layer, the RLC SDU s are segmented or 

concatenated to constitute the UMD PDU s so as to become within a total size of the RLC PDU s 

indicated by the lower layer and is constituted so that related RLC headers are included in the 

UMDPDU. 

15 [0060] The reception UM RLC entity transfers the RLC SDU s to the upper layer and 

receives the RLC PDU s from the peer reception UM RLC entity through the lower layer. When 

the reception UM RLC entity receives the UMD PDU s, the reception UM RLC entity detects 

whether the UMD PDU s are duplicately received to discard the duplicated UMD PDU s, reorder 

a sequence of the UMD PDU s when the UMD PDU s are received out of the sequence, avoid 
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excessive reorder delays by detecting loss of the UMD PDU s 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 

s specific RLC SDU in the lower layer. During the RLC re-establishment, the reception UM RLC 

entity reassembles the RLC SDU s from the UMD PDU s received out of the sequence to transfer 

the reassembled RLC SDU s to the upper layer and all of the remaining UMD PDU s which may 

not be reassembled to the RLC SDU s are discarded, initialize related status parameters and stop 

related timers. 

10 [0061] Meanwhile, the AM RLC entity 440 may be constituted to receive or transfer the 

RLC PDU s 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 

15 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 PDU s to a peer AM RLC entity through the lower layer. 

When the transmitting side of the AM RLC entity constitutes the AMD PDU s from the RLC 

SDU s, the RLC SDU s 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 

s notified by the lower layer to constitute the AMD PDU s. 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. 

10 [0065] In this case, the number of re-segmentation is not limited. When the transmitting 

side of the AM RLC entity creates the AMD PDU s from the RLC SDU s 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 SDU s from the upper 

15 layer and receives the RLC PDU s to the peer AM RLC entity through the lower layer. 

[0067] When receiving the RLC data PDU s, 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 PD Us when the RLC data PDUs are received out 

of the sequence, detects the loss of the RLC data PDU s 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 PDU s, and transfers the reassembled RLC SDU s to the upper layer in the reassembled 

sequence. 

[0068] During the RLC re-establishment, the receiving side of the AM RLC entity 

s reassembles the RLC SDU s from the RLC data PDU s received out of the sequence if possible to 

transfer the reassembled RLC SDU s to the upper layer, discards all of the remaining RLC data 

PDU s which may not be reassembled with the RLC SDU s, 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 

10 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 

15 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 a result, 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 Fl frequency band is allocated to the small eNB. The UE may receive the 

18 

ONEPLUS - EX. 1002 
Page 289



service from the macro eNB through the F2 frequency band and simultaneously receive the 

service from the small eNB through the Fl frequency band. 

[0073] FIG. 6 illustrates an example of an EPS bearer structure in the case where the 

single flow is constituted. 

5 [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 

10 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 S 1 bearer. That is, one EPS bearer 

corresponds to one RB, one S 1 bearer, and one S5/S8 bearer, respectively. The IP flow may 

1s 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 S 1 bearer, and the S5/S8 

bearer are defined between the UE and the base station, between the base station and the S-GW, 

s 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 

10 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 

15 mapped with the S 1 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 

s 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. 

10 [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 

15 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 

s 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. 

10 [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 

15 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 

PDUl based on packet 1 and the PDCP PDUl 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 

s 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 

10 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 

15 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 
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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 

s 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 

10 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 

1s 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 PDU s having odd SN s among the PDCP PDU s 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 PDUl(s) and the RLC PDUl(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 

s 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 

1 o 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 

15 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 PDU2 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 

s 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 SDU s and delivers the generated PDCP SDU s 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 

10 the RLC entity 1115-2 occurs and a problem may occur when the PDCP entity 1120 sequentially 

transmits the PDCP SDU s 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 

1s 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 

26 

ONEPLUS - EX. 1002 
Page 297



1100. In-sequence delivery at the RLC entities 1115-1 and 1115-2 may not guarantee in-

sequence receiving of the PDCP PDU s 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 

s 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 I 130, 

a difference in receiving time between transmission through a lower end of the RLC of the macro 

10 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 

PDU(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 

15 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 

s 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. 

10 [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 SDU s from the PDCP entity to the upper layer. 

15 [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 

s 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. 

10 [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 

15 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 

s required. 

[0108] A sequential transmission method of the PDCP SDU s 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 

10 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. 

15 [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 SDU s may be sequentially transmitted, 

the in-sequence timer has expired and the corresponding PDCP SDUs are sequentially 

s 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 

10 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 

1s which PDCH SDU s having odd PDCP SN s are received by the UE through the macro base 

station and PDCP SDU s having even PDCP SN s 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 

s 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. 

10 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 

15 SDU #5 to the upper layer and the in-sequence timer for PDCP SDU#5 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 

s 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 l] 
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-- ;\SNlSTART 

PIJCP-Config : := 
rliscarrlTimer 

inseqTimer 

rlc-AM 

statusUeportUequired 
} 

rlc-llM 
puqrS'I-Sizc 

JwaderCompress ion 

nolllsccl 
rohc 

} . 

maxCID 
prnfi !es 

I 
J. 

prof i I dlx000l 

prof i lc0x0002 

profi lc0.,0003 
profi le0x0004 
prof i I eOxOOO(i 

profi ic0x0101 
profi lc0x0102 
profi le0x0103 
profi le0x0104 

SEQUENCE { 
EN[ IMERATEil 

msi'iO. ms 100. ms l!'iO, ms:100. ms:'iOO. 
ms7:'i0. msl.'iOO, infini ly 

OPTIONAL. -- Cond Setup 
EN[ MERATEll { 

ms20. ms:lO. ms 010. ms!'iO. ms60. 
OPTTON,\L. -- Concl Set up 

SEQUENCE ( 
BlXlLEA'I 

OPTIONAi,. -- Cone! RI c-;\M 

SEQUENCE { 
ENUMER\TED { I rn7bi ts. I rn12bi ls} 

OPTIONAL. -- Cond Rlc-LM 
CHOICE { 

NlU. 
SEQUENCE { 

INTEGER (1 .. 16383) 
SE()lJE\JCE { 

B(XJl,Ei\N. 
BOOLE1\N, 
BOOLEAN, 
BOOLEAN. 
Bo:ll,EAN. 
BOOLE;\N. 
BOOLEAN, 
BOOLEAN. 
BOOLEAN 

DEFAULT 15. 

ll rn-lntcgrityProtcction-rlO ENlJMER:\TED :Cnablcd} OPTION,\!, -- Coll(] RN 

} 

)] . 
[[ pdcp-S'1-Size-yllxO 
)] 

-- ASNlSTOP 

ENUMER/\TED { len15bi ts} OPTIONAL -- Cond Rlc-AM2 

[0121] Referring to Table 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 

s 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 

s invention. 

[0123] Referring to FIG. 14, the UE confirms whether acquired PDCP SDUs are 

sequentially present in the order of the PDCP SN (S 1400). 

[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 

10 (Sl410). 

[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 (Sl420). 

[0126] When the in-sequence timer the PDCP SDU of PDCP SN #n has expired in 

15 S 1410, the UE delivers the PDCP SDU of PDCP SN #n to the upper layer (S 1430). 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 

s 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 

10 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 

1s 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 
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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. 

5 [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 

10 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 

15 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 

s 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 

10 delivery of the PDCP SDU of the PDCP SN #n-1 and the PDCP SDU of the PDCP SN #n to the 

15 

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!l\!!'v"B-{} ;()'t .. 1:~/ 
App((iV8-d f.:,r US(: th:ough 1: /:3W".:~C:4-. 0MB nE;S 1--0035 

U,S. Paten! a:~d Tmd~o_;:ark Office: U.S D::PAfffM~:NT OF COMMERCE 
Ur:de.- *e-- P:?.p-2?\.,.,o,:,;.· R-edud:cri /~t::! ,;Jf ~~95. :~c p.otscrit" aftt r€:qufr~:d tc :·~-::-s;;rn:d tv ~ vo:!i:\d:uri of f::k•r•r;ariZ1!- :..::-:t~ss lt d1$-p}~ys a ¥:.:iik: O!v18 coniio~ rnm:bf!r. 

Regi:,tr;3t;t:Jn 
Number 

~--~1 
I 
I 

s-----------------➔--------! I 
! ..,., ________________ ..._ _______ ! 
~ 
~ 

/\s aUcrt:.ey{s) or i'.'3gent(:::;) ft'~ r~,pr<~")fjf'll tti<:' ur:c~1rsigneti before th!;! United S~ate::: P.?.te-:1t a:1d Tra.C0:11&rk Offk€ (USPTO} ~~~ conn,ed:-:v1 vvith I 
~riy er:d a!! patent .app:tGatg1r1s assign~d or:!·v· tot~~ :Jrtdersigne,:-j a:c.corti1ng to thf: us::;TO ~~ssi:.qr1:-r1Bnt reGGrds or esslgr;rr:,e:1fs docLwnr:.:·H:~ ~ 
,attached to th:s form :~ accordance with 37 CFR 3, 73(e}. ~ 

~,....-.. ............................... ......_ ... ...,.,._...,.,._ ..................... ~, ~ q:&& ~ ;,,. .............................. ,,,.,""'======.,_n.,s,~ 
Ple~se cha~ge the -.::ormspc:1:!iit-.ncc: ctt:fl(B5S fo: fhe app~k.~1tion klenUf:€d fr~ tbB aU3<..:hed st~tsrr:Bp~. Ltnder 3i' CF~~ 3. 73(c} to: 

1-~·j The address es,,:.,·,ia!od with Custo:-nsr Numb;,c ! sso ?? 
l□OR. Fin,,-,.,,.········---.----•·,.,............---------------=·__::_"---·--------------· .......... ·-----·····-.. --............. . 

~ ...... Individual N3me ---------·························································· ······-------·-----------·············--·····-

i Addtt!SS I 1:::~ =----... r_--_---.. -_--_-:_::_:·_--_--_--_--_--_--_--_--_--_--_--_--_=--_1s,"=---:-:-.. -.. -.. -.. -... -= : :_:._: ___ :_:·_··_··_··_··_··_··_··_··_:=-= 

~ j Telephone- Emai: 
-----'-•·· ..................... ···-" .. ----------------------------------------'----------· 

Assignee Name ;,nd !·l.ddf(:$S: Pantech inc. 
'179 Seongarn-ro, t,Jlapo-gu, Seoul, Republic of Korea 

A copy of this form, h.1getl1Br with « st.atemen-! under 3-7 CFR 3.73-(c} (Form PT!JiA!A/913 or i.qutv;iient) is required to he 
Fi!od in OilCh app!:cation in which this form i,; usted. Th9 stat9menl under :n CFR 3-.Ta(c) may be cc,mpilli<c1d by one of 
"fhe practitioners appoh,ted !n this form, a,,d must ldsntHy ths appfa:afam ln which this Power of Atto:·,i.,~• is to bs ftl-eri 

StGNAiURE of Assignee ,;f R,H;¢rd 
The ;na.:v:dual whose signa1t.;:-e and title ~~: supp:!!ed t.•elcvv :s authodz;~d tt) act en beha:f ot' t!"ie asstgt:ee 

~ ................................................ "t~~.......,...,_,...,.._..._""'ii ..<1: ~ "~.....,,..,_ ... ~::;::::::c:c.: ;,,;.v.,,:-J1.-...-..-..-..-...-... ............. ,-..,.._~..._..._..._.._..._..._..._.._~ 

.~'.~::~~~~~······· \,, ···············--······ 6/ ........... L ........ t ........ /2?,:: .................................. D8te __ _/\;{, VE' ;;w i_~j'_c ___ /;/ .. < ..... :~?.~~: . 

. ~;~~~:. ............ ". . .... );'.::!J_~: .. ?..~'.~.~~-~ Lee__ _ ________________ , _Te!epho:10 .~i!:.:.~::?.:::~2..~~ .. :: .. °.:t~:-7'.:~-
T,tls i .:zp Le",,::·,/ X:·,-❖w•t fe,,,cic,' 

"" ... ~ ....... ~...:v.. .............................. ...,.,._~ ... -,._ .............................................. , ... , .... , ....... , ... ,~"'~""""''~<". ...... , ............... , .................................. _=======-----------""=="':'':':"'""'',""""""""'':':"'""'""'00 
This !X-'~:e-cfto;; 0f :r:tonr:a~inn :s raq1J:red by 37 c:: R 1,:~i. ·l. 32 0n.; 1.31. "!"'h,::-. 1r~fo•·•-ri«~101 • ;.s ~~q~::r•:d to ,:,b~3!:~ ::.:; rnh~::·, _rJ. b&rit!-1it 't.,.y V•~ put.,!:(. V't:!11c~ is ;o f:;i:.: {a~d 
t,y th•:- US.Pro io pt,:,r:e':!-t.:i-.sr, appi~c~ttn,n. c~n::d❖n~:;:i!i:y ~s gnw:1:·rH:1-..: ~Jy 35 u.s.c "!2Z :3,nf) ~1? CFR. 1 11 ~,--.,1 ~ .---.4. Th,s t>:-~e,:tior, is ~:st!1nat~ti w t~ki:l. 3 m;rmt8.:s 
!C i;omi:-1:::tc;., i~<.t;zllt'":~) g;~.therir1G, Pf~:).:,trj;:r~. a~1,J s.u:.:mitt:l1G V~fs (::,:).tl)fJk•~Ni :$pfYi:(;.81l()f) fo•t•• re t:--,r,. USP ro. r:-110- w:i; ';,'!Ji·y d<:::r.,1~)rKibg ;__;pc,n :he indh,•k?t:-<.-,; (';H~8-. 1\r,,;-i 

cvmmen~~ <Jf1 the ;smo1..m~ of t:me you ~equ:rn :.o cc.:i11~1fot8' th•~ forrf1 &r:cl/or St19ge~!i•.m~ fof •G•:,lu:'.:irig th;s ti~n.11:-"f;, ~.h{J:~!d f)~ sani tu th0. C."°:~<cl-f :nf,)ft)13t;c-11 OffiC•1'r, 
·U.S. P.a~f:ni. t~..-;fj i\3d(jr>18d< O'ffo::.:.:, iJ.S. C'-3r:,.arirm:,;r1t of Co;ni:"J:erc-0-, P.O. 80:, 1450_. A:f£xa:;<Jr;a., VA :?2:i.~:},'i'4!)[L IX) NQT SEND F2:f.S VR COtv1PLETEt} 
fORilJ~°S ':() TH:S ADDRESS:. SEND TO: Cornmissiooi'!r for P:$t.."}~t~. P.O. Bi>K -~..;SQ, .4~nxar,~t1;'), VA 223-~3~i4S~. 
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Privacv Act Statement 

The Privacy Act d 1974 (P.L 93-579) 1equires thai you be 9iven certain information in connection with )/our 
submission of the a!!ached form rela!ed to a patent epplica,ion m patm1t Ac:corclin9ly, pursuant lo the 
requirements of the /\cl, pi0c;se be advised that: ( ·i) the general aulhor'iiy for the coiiection of this information is 35 
U.S.C. 2(b)(2); (2) rurnisllin9 of urn inforn1Jt1on solicited is voiuntary, arn5 (3) t!,e µrincip2!1 purµo;;e for which liJt,; 

information is used by the U.S. P,ilent and Trademark. Office is to process and/or examine your submission 
related to a patent application or patent if y·ou do not furnish ihe requested information, !he U.S. Patent and 
Tradenwrh ()Hice may not be able to process and/or exarnine your su!Jmission, which may resuit in termination of 
prnceed,ngs or abandonment of tile application or expira1ion of !he patent. 

The information provided by you in tl1is form will be subject i.o the following rnulino use:;: 

1. The information on this forrn wifl be treated conficient1aHy to the extent allowed under ti1e Freedom of 
Information Act ('j U.S.C. 552) and tl1e Privacy Act (!.i U.S C 552a). Records from this system of records 
may be disclosed to the Departrnent of Justice to determine ,,.iheiher disdosure oi these records is 
required by ihe F1-eedom of information Act. 

2. A record from this systern of records may be d!sciosed, as a routine use, in the course of presenting 
evidence to z; court, ,-r;aqislrnte, or administrative 1ribuna!, including disclosures lo opposing counsel in 
the course of settlement negotiations. 

3. A recmd in this system of records may be discioscd, as a routine use, to a Member ol' Congress 
submHting a request involvin\J nn irnjividual, to w~1om the record pertains, when the individual has 
requested assistance from the rviembar with respect to the subject matter of the record. 

4, A record in this system of records rnay be disc!osed, as a mutine use, to a contractor of the Agency 
hav/n9 need for \he information in order to perform a contract Recipients of information shaii be required 
to comply with the requirements of the Privacy .Act of 1974, as amended, pursuant to 5 U.S.C. ti52a(m). 

5. A record related to ::m lntemaiional Application filed under the Patent Coopemtion Treaty in this system of 
records may be disdosed, as a routme use, io the International Bureau of the World lniellectua! Property 
OrgBniza!ion, pursuant to the P;;,!ent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of Nationa! Security review (35 U.S.C. 181) and for revie•N pursuant to the Atornic Energy ,<\ct 
(42 u.s_c. 218(c)} 

7. A record from this systern of records rnay t;e disc!osed, as a routine use, to the Administrator, General 
Services, or his/her deslgnee, during an inspection of records conducted by GSA. as part of that agency's 
resporn;ibility to recorrnnend improvements in recon:is rnanagernent practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disdosure shall be made in accordance with the GS/\ 
rngul!'ltirn1s governing inspection of records for this purpose, and any other reievant (i.e., GS/!>, or 
Commerce) directive. Such disclosure shall not t,e used lo make deterrninations about individuais. 

8. A record from lhis system of rBcords mLW be discioseci, as a routine use, to the pub!ic after eithe1· 
publication of the <Jpplic:ation pursuant lo 35 U.S.C. 122(b) or issuance of a paten! pursuant to 35 U.S.C, 
151 Further, a record may be disclosed, subj.eel to the Hrnitations of 37 CFR ·1 .14, as a routine use, to the 
public if 1he record was fi!ed in an application which became abandoned or in which the proceedings were 
terminated and which appiication is reference<l by either cl publishod application, an app!ication open to 
public inspection or an issued patent. 

9. f,, record from this system of records may be disclosed, as a routine usH, to a Federal., Siati~, m local !aw 
enforcement agency, if the IJSPTO becomes aw;~re of;:, vioiation or potentiai violation of !aw or 
regulation. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Ollice. US. DEPARTMEl\ff OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a co!lection of information uniess il dlspiays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c} 

Applicant/Patent Owner: _P_a_nt_e_c_,h_ln_c_,. _________________________________ _ 

Application No./Patent No.: _______________ _ Flied/Issue Date: 2018-03-26 
----------------

Titled: METHOD AND APPARATUS FOR SEOUENT!AL FORWARDING GONSiDERING MULTI-FLOW IN DUAL CONNECTi\flTY SYSTEM 

Pantech Inc. , a Corporation 
----------------------------

(~Jame of Assignee) (Type of Assignee, e.g., corporation, partnership. university, government agency, etc.) 

states that, for tl1e patent application/patent identified above, it is (choose one of options i, 2. ~-l or 4 below): 

The assignee of t~1e entire right, title, and interest. 

An assignee of less tt1an the entire right, title, and interest (check applicable box): 

[] n1e extent (by percentage) of its owners~1ip interest is ______ %. Additional Staternent(s) by t~1e owners 
holding tl1e balance of the interest must be submitted to account for i 00% of tl1e ownership interest. 

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

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

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

Additional Statement(s) by the owner(s) holding tt1e balance of t~1e interest must be submitted to account 1or the entire 
right, title, and interest. 

4. LJ The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownerst1ip interest was made). Tt1e certified document(s) st1owing the transfer is attact1ed. 

Tt1e 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 tl1e patent application/patent identified above. The assignment was recorded in 
tt1e United States Patent and Trademark 01fice at Reel ______ , Frame ______ , or for w~1ict1 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: Myung Cheul JUNG, 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_ Fmrn: PANTECH CO., LTD. To: PANTECH INC. 
--------------------

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

Ree! 044 786 , Frame 07 42 . or for which a copy thereof is attached. 

[Page 1 of 2] 
This co!lection of information is required by 37 CF'R 3.73(b). The intorma!ion is required to obtain or retain a benefit by the public which is to fiie (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 co!lection is est!rnated to take i 2 minutes to complete, includ!n~~ 
gathering, preparing. and submitting the comp!e!ed appilcation lorrn to the US PTO. Time wiii vary depending upon the individual case. Any comments on the amount 
of time you require to comp!ete this form and/or sugges!ions tor reduC!l,g this burden, should be sent to the Chief information Officer. U.S. Patent and Trademark 
Off!ce. US. Department of Commerce. P 0. Box 1450, A!exandr!a. VA 22313-1450. DO NOT Sf:r~D FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box ·1450, Alexandria, VA 223·13.·1450. 

lfyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTOiAIA/96 (08-12) 
Approved tor use through 0"1/31/2013. 0MB 0651-003'1 

U.S Patent and Trademark Oiiice; U.S. DEPARTMENT OF COMME.RCE 
Under the Paperwork Reduction Act cf 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c} 

3. From: ____________________ To: 

Ttie document was recorded in ti1e United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for wt1ict1 a copy ti1ereoi is attact1ed. 

4. From: ____________________ To: 

Tt1e document was recorded in ti1e United States Patent and Trademark Office at 

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

5. From: ____________________ To: 

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

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

6. From: ___________________ To: 

Tl1e document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for whicl1 a copy thereof is attached. 

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

D As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of tt1e chain oi title from the original owner to tt1e 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFF{ 3.11. 

[NOTE: A separate copy (i.e., a true copy of the originai 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) ls authorized to act on behalf of the assignee. 

/Christopher B. Kilneri 2018-03-26 

Signature Date 

Christopher B. Kilner 45,381 

Printed or Typed Name Titie 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 mat: (1) the general autMrity !or me 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 disc!osed, 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 !or the information in order to perform a contract. Recipients of information s~1ail 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 disc!osed, 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 disciosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be 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 
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 disc!osure 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 rnay 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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HC Park & Associates, PLC 

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

As a below named inventor and Assignor, I declare that: 

This assignment and declaration are directed to: 

cg] The attached application entitled METHOD AND APPARATUS FOR 
SEQUENTIAL FORWARDING CONSIDERING MUL Tl-FLOW IN DUAL 
CONNECTIVITY SYSTEM having attorney docket number__ ("Application"), 
which is the national stage entry of PCT/KR2014/004189, filed on May 9_,.,.Z..914, and 
which claims priority from: 
Korean Patent Application No. 10-2013-0053408. filed May 10, 2013. 

D As amended on ______________ (if applicable); 

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

I believe that l am the original inventor or an original joint inventor of a claimed invention 
in the Application. 

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

Whereas, Assignor has invented certain new and useful processes, machines, articles of 
manufacture, compositions of matter, and/or improvements thereof ("Invention") disclosed in the 
Application, 

to: 
Whereas, Assignor desires to convey all rights, titles, and interests in and to the same 

PANTECH INC. 
(Pantech R&D Center Bldg., Sangam-dong) 
179 Seongam-ro, Mapo-gu 
121-904 Seoul 
Republic of Korea 

PANTECH INC. herein 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 hereby conveys, assigns, sells and transfers to Assignee ali rights, title and 
interests in and to the Invention disclosed in said application and in and to any Letters Patent of 
the United States {US), any continuation, division, renewal, or substitute thereof, and hereby 
grant to Assignee the right to apply in its own name for patents or Inventor's certificates and 
related rights heretofore or hereafter filed for the Invention in any and all countries, including 
(without limitation) ail rights to claim priority based thereon, ail patents granted thereon and ail 
reissues, extensions and renewals thereof. 

Page 1 of3 
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HC Park & Associates, PLC Docket No. 

Assignor hereby covenants that no assignment, sale, agreement or encumbrance has 
been or wm be made or entered into which would conflict with this Assignment. 

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

lN WITNESS WHEREOF, Inventor and Assignor has hereunto set hand and seal. 

First Inventor's and Assignor's Name: 

Address; 

First Inventor's and Assignor's Signature: 

Date: 

Second Inventor's and Assignor's Name: 

Address: 

Second inventor's and Assignor's 
Signature: 

Date: 

JUNG, Myung Cheu! 

(Pantech R&D Center Bldg., Sangam-dong) 
179 Seongam-ro, Mapo-gu 
121-904 Seoul 
Republic of Korea 

~ 
November 10, 2015 

HUH, Kang Suk 

(Pantech R&D Center Bldg., Sangam-dong) 
179 Seongam-ro, Mapo-gu 
121-904 Seoul 
Republic of Korea 

November 10, 2015 
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Third Inventor's and Assignor's Name: 

Address: 

AHN, Jae Hyun 

(Pantech R&D Center Bldg., Sangam-dong) 
179 Seongam-ro, Mapo-gu 
121-904 Seoul 
Republic of Korea 

-~~ 
Third Inventor's and Assignor's Signature: _________________ _ 

Date: 

Fourth Inventor's and Assignor's Name: 

Address: 

Fourth Inventor's and Assignor's 
Signature: 

Date: 

November 10, 2015 

KWON, Ki Bum 

(Pantech R&D Center Bldg., Sangam-dong) 
179 Seongam-ro, Mapo-gu 
121-904 Seoul 
Republic of Korea 

November 10, 2015 

Page 3 of 3 

ONEPLUS - EX. 1002 
Page 333


	167455_15935626_01-04-2021_Mail returned to USPTO as undelivered
	167455_15935626_01-04-2021_Artifact sheet indicating an item has been filed which cannot be scanned
	167455_15935626_11-18-2020_Issue Notification
	167455_15935626_11-02-2020_Issue Fee Payment (PTO-85B)
	167455_15935626_11-02-2020_Fee Worksheet (SB06)
	167455_15935626_11-02-2020_Electronic Filing System Acknowledgment Receipt
	167455_15935626_09-16-2020_Miscellaneous Communication to Applicant - No Action Count
	167455_15935626_08-03-2020_Notice of Allowance and Fees Due (PTOL-85)
	167455_15935626_08-03-2020_List of references cited by examiner
	167455_15935626_08-03-2020_Search information including classification, databases and other search related notes
	167455_15935626_08-03-2020_Issue Information including classification, examiner, name, claim, renumbering, etc.
	167455_15935626_08-03-2020_Index of Claims
	167455_15935626_08-03-2020_Bibliographic Data Sheet
	167455_15935626_08-03-2020_Examiner's search strategy and results
	167455_15935626_07-08-2020_Amendment/Request for Reconsideration-After Non-Final Rejection
	167455_15935626_07-08-2020_Claims
	167455_15935626_07-08-2020_Applicant Arguments/Remarks Made in an Amendment
	167455_15935626_07-08-2020_Electronic Filing System Acknowledgment Receipt
	167455_15935626_07-08-2020_Fee Worksheet (SB06)
	167455_15935626_06-03-2020_Filing Receipt
	167455_15935626_06-03-2020_Communication - Re:  Power of Attorney (PTOL-308)
	167455_15935626_06-03-2020_Communication - Re:  Power of Attorney (PTOL-308)
	167455_15935626_06-01-2020_Request for Corrected Filing Receipt
	167455_15935626_06-01-2020_Request for Corrected Filing Receipt
	167455_15935626_06-01-2020_Electronic Filing System Acknowledgment Receipt
	167455_15935626_06-01-2020_Power of Attorney
	167455_15935626_06-01-2020_Assignee showing of ownership per 37 CFR 3.73
	167455_15935626_06-01-2020_Request under 37CFR1.46(c) to correct, update, change applicant
	167455_15935626_06-01-2020_Application Data Sheet
	167455_15935626_05-14-2020_Oath or Declaration filed
	167455_15935626_04-08-2020_Non-Final Rejection
	167455_15935626_04-08-2020_List of references cited by examiner
	167455_15935626_04-08-2020_Search information including classification, databases and other search related notes
	167455_15935626_04-08-2020_Index of Claims
	167455_15935626_04-08-2020_Examiner's search strategy and results
	167455_15935626_03-23-2020_Fee Worksheet (SB06)
	167455_15935626_03-13-2020_Amendment/Request for Reconsideration-After Non-Final Rejection
	167455_15935626_03-13-2020_Claims
	167455_15935626_03-13-2020_Applicant Arguments/Remarks Made in an Amendment
	167455_15935626_03-13-2020_Fee Worksheet (SB06)
	167455_15935626_03-13-2020_Electronic Filing System Acknowledgment Receipt
	167455_15935626_03-13-2020_Extension of Time
	167455_15935626_11-14-2019_Non-Final Rejection
	167455_15935626_11-14-2019_List of references cited by examiner
	167455_15935626_11-14-2019_Search information including classification, databases and other search related notes
	167455_15935626_11-14-2019_Index of Claims
	167455_15935626_11-14-2019_Examiner's search strategy and results
	167455_15935626_08-29-2019_Fee Worksheet (SB06)
	167455_15935626_08-29-2019_Amendment/Request for Reconsideration-After Non-Final Rejection
	167455_15935626_08-29-2019_Claims
	167455_15935626_08-29-2019_Applicant Arguments/Remarks Made in an Amendment
	167455_15935626_08-29-2019_Electronic Filing System Acknowledgment Receipt
	167455_15935626_08-29-2019_Terminal Disclaimer-Filed (Electronic)
	167455_15935626_08-29-2019_Fee Worksheet (SB06)
	167455_15935626_08-29-2019_Terminal Disclaimer-Electronic-Approved
	167455_15935626_08-29-2019_Electronic Filing System Acknowledgment Receipt
	167455_15935626_05-29-2019_Non-Final Rejection
	167455_15935626_05-29-2019_List of references cited by examiner
	167455_15935626_05-29-2019_Search information including classification, databases and other search related notes
	167455_15935626_05-29-2019_Index of Claims
	167455_15935626_05-29-2019_Examiner's search strategy and results
	167455_15935626_05-29-2019_List of References cited by applicant and considered by examiner
	167455_15935626_07-26-2018_Notice of Publication
	167455_15935626_04-25-2018_Priority Documents electronically retrieved by USPTO from a participating IP Office
	167455_15935626_04-20-2018_Fee Worksheet (SB06)
	167455_15935626_04-20-2018_Filing Receipt
	167455_15935626_03-26-2018_Information Disclosure Statement (IDS) Form (SB08)
	167455_15935626_03-26-2018_Fee Worksheet (SB06)
	167455_15935626_03-26-2018_Electronic Filing System Acknowledgment Receipt
	167455_15935626_03-26-2018_Application Data Sheet
	167455_15935626_03-26-2018_Abstract
	167455_15935626_03-26-2018_Claims
	167455_15935626_03-26-2018_Specification
	167455_15935626_03-26-2018_Drawings-only black and white line drawings
	167455_15935626_03-26-2018_Power of Attorney
	167455_15935626_03-26-2018_Assignee showing of ownership per 37 CFR 3.73
	167455_15935626_03-26-2018_Oath or Declaration filed



