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.USP[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/737,787 03/08/2022 11272535 HANNOO7-US-PAT 8326
7590 02/16/2022
Hannibal IP LLC
c/o Longhorn IP LL.C
8105 Rasor Blvd.
Suite 210

Plano, TX 75024
ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 39 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.

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

HUNG-CHEN CHEN, Hsinchu, TAIWAN;
CHIE-MING CHOU, Hsinchu, TAIWAN;
CHIA-HUNG WEI, Hsinchu, TAIWAN;
MEI-JU SHIH, Hsinchu, TAIWAN;

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

Hannibal IP LLC, Frisco, TX;

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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Doc Code: C.AD

Document Description: Change of Address

AIA/122-EFS

CHANGE OF CORRESPONDENCE ADDRESS

Application
Application Number Art Unit
16737787 2415
Filing Date Examiner Name
08-Jan-2020

First Name Inventor

HUNG-CHEN CHEN

Attorney Doc. Number

HANNOO7-US-PAT

Please change the correspondence address for the above-identified patent application to:

The address associated with Customer Number:

0

OR

[X] Firm or Individual Name:

Hannibal IP LLC c/o Longhorn IP LLC

Address

8105 Rasor Blvd.

Suite 210
City State Postal Code

Plano TEXAS 75024
Country
UNITED STATES

Telephone Email

do@longhornip.com

Signature:

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who
has filed and has been granted power of attorney in this application.

Signature /Do Hyung Kim/ Date 02-01-2022
Name Do Hyung Kim Registration Number 66487
WEBCAD 1.0
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Electronic Patent Application Fee Transmittal

Application Number:

16737787

Filing Date:

08-Jan-2020

Title of Invention:

METHOD AND APPARATUS FOR LBT FAILURE DETECTION

First Named Inventor/Applicant Name:

HUNG-CHEN CHEN

Filer:

Do Hyung Kim/Julie Mcleod

Attorney Docket Number:

HANNOO7-US-PAT

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-s'l'g(t:)l in
Basic Filing:
UTILITY APPL ISSUE FEE 2501 1 600 600
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:

Miscellaneous-Filing:

Petition:

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

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 600
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Electronic Acknowledgement Receipt

EFS ID: 44886702
Application Number: 16737787
International Application Number:
Confirmation Number: 8326
Title of Invention: METHOD AND APPARATUS FOR LBT FAILURE DETECTION
First Named Inventor/Applicant Name: HUNG-CHEN CHEN
Customer Number: 116201
Filer: Do Hyung Kim/Julie Mcleod
Filer Authorized By: Do Hyung Kim
Attorney Docket Number: HANNOO7-US-PAT
Receipt Date: 01-FEB-2022
Filing Date: 08-JAN-2020
Time Stamp: 11:10:06
Application Type: Utility under 35 USC 111{a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $600
RAM confirmation Number E202221B10012369
Deposit Account 602766
Authorized User Julie Mcleod

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:

Document - . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
62910
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
22eee7b217948925d6975ea6bb0fbb9712
dagof2
Warnings:
Information:
47604
5 Change of Address web85correspo(r;fdenceaddress. no 1
p 5bf32f4745/9811689411479bc2031361e4e]
057a
Warnings:
Information:
40137
3 Fee Worksheet (SB06) fee-info.pdf no 2
2463404 bfad 0e6977cf26c0b6b2846d8ae6
Warnings:
Information:
Total Files Size (in bytes){ 150651

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Document Description: Issue Fee Payment (PTO-85B)

PTOL/85B-EFS

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.
16737787 08-Jan-2020 HUNG-CHEN CHEN HANNO0O07-US-PAT 8326
TITLE OF INVENTION :

METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Entity Status Application Type ArtUnit |Class - Subclass EXAMINER
Small Utility under 35 USC 111(a) |2415 221000
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$600 $0 $600 01-Feb-2022 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address:

116201
Sul Lee

3030 Lyndon B Johnson Fwy
Suite 1130

Dallas TX 75234

UNITED STATES
214-206-4064

IP@sulleelaw.com

Current Indicated Fee Address:

X Change of correspondence address requested, system
generated AlA/122-EFS form attached

[ Fee Address indication requested, system generated SB/47-EFS
form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

Applicant asserting small entity status. See 37 CFR 1.27.

@ 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.

O Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEB IFEE 1.0
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ l authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ current fees due

The Director is hereby authorized to apply my previously paid
[] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any defgcbsr}% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. DO HYUNG KIM

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

Hannibal IP LLC Frisco TEXAS UNITED STATES corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Do Hyung Kim/ Date 02-01-2022
Name Do Hyung Kim Registration Number | 66487
WEB IFEE 1.0
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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.USPLO.goV

I APPLICATION NO. I FILING DATE [ FIRST NAMED INVENTOR ] ATTORNEY DOCKETNO. | CONFIRMATION NO. |
16/737,787 01/08/2020 HUNG-CHEN CHEN HANNO07-US-PAT 8326
116201 7590 1211772021
EXAMINER
Sul Lee r J
3030 Lyndon B Johnson Fwy SIDDIQUI, KASHIF
Suite 1130
Dallas, TX 75234 I ART UNIT ] PAPER NUMBER J
215
[ NOTIFICATION DATE ] DELIVERY MODE |
12/17/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

sul@sulleelaw.com
jmcleod@sulleepllc.com
IP@sulleelaw.com

PTOL-90A (Rev. 04/07)
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United States Patent and Trademark Office

Office of the Chief Financial Officer

December 14, 2021
Sul Lee Law Firm PLLC
Attn: DO HYUNG KIM
3030 Lyndon B Johnson Fwy,
Suite 1130
Dallas, TX 75234

Dear Sir/Madam,
The United States Patent and Trademark Office (USPTO) has reviewed vour refund request for Reference

Number 16737787 - Refund Request ID REFND-20211207-11835. Below is the current status of your
refund request assigned to the following processing area: Office of Patent Examination Support Services

Fee code Decision Decision Reason(s) Refund Amount
1801 Approved Entity Status Change $680.00

Generally, approved refunds will be issued in the form that the original payment was provided. You
will receive a separate decision letter for any additional fee codes assigned to other processing areas, if
applicable. Decisions may be subject to change if an error is identified.

For questions related to this decision, contact the Case Resolution Team at (571) 272-1720 or
case.resolution@USPTO.GOV.

Thank you,
Refund Branch

©0 B 16400, Algrav i, VA 2231735430 « waw.uspl 2.0
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Office of the Chigf Financial Qfficer

Document Code WFEE
User (70837
Sale Accounting Dale12/14/2021

United States Patent and Trademark Office

Sale ltem Reference Number Effective Date
16737787 10/21/2021
Document Number Fee Code Fee Code Description Amount Paid
12021BDM40342927 2801 RCE- 1ST REQUEST $680.00

Samsung Exhibit 1003, Page 11 of 356
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

16/737,787 01/08/2020 HUNG-CHEN CHEN HANNOO7-US-PAT 153720

Acknowledgement of Change to Small Entity Status
The entity status change request below filed through Private PAIR on 12/06/2021 has been accepted.

CERTIFICATIONS:

Change of Entity Status:

X Applicant asserting small entity status. See 37 CFR 1.27.

NOTE: If the application was previously under micro entity status, checking this box will be taken to be a notification of
loss of entitlement to micro entity status.

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: Do Hyung Kim/
Name: Do Hyung Kim
|Registrati0n Number: 66487
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Doc Code: RFN.REQ PTO-2326 (05-2021)

Document Description Refund U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
REQUEST FOR REFUND
Reference # (Patent # Application #. Title of Invention or Mark Information
Trademark Serial:#; Registration # etc)
16/737,787 METHOD AND APPARATUS FOR LBT FAILURE DETECTION
Attorney Docket # (if applicable) Payment Date (mm/ddiwyy) Refund Request Amount
HANNOO7-US-PAT 10/12/2021 $ 680.00

Refund Option (Select one)

If approved, issue the refund to the account associated with the original payment.
If approved, and the original payment was a check, issue the refund to deposit account #

If approved, and the original payment was a check, issue the refund as a U.S. Treasury check.

Reason for Refund Request Refund requests must generally be filed within 2 years of bayment date (37.CFR 1.26 and 2.209)

D Duplicate Payment D No Fee Due |:| Office Error

Small Entity Later Established* Other Clerical Error

(*must be filed within 3 months of payment date, 37 CFR 1.28)

Rationale (Supporting documentation may be submitted with this form)

Due to a clerical error, the fees were submitted as large entity but the applicant is
designated as small.

Requester’s Information

Company or Firm Name (i applicable)

Sul Lee Law Firm PLLC

Address Line 1 City State/Region
3030 LBJ Fwy Dallas X

Address Line 2 (if applicable) Country Zip/Postal Code
Suite 220 us 75234

Email Address

(You will receive an acknowledgiment of receipt:only:if you:provide:a valid email address) Phone Number

ip@sulleelaw.com 214-206-4064
Requester’'s Name 5‘?7%;71‘2;:7:?“ Number
Do Hyung Kim 66487
Signature Date mm/ddinny)
/Do Hyung Kim/ 12/06/2021

Submit online: £
Fax to: 571-273-6500, or
Mail to: Mail Stop 16, Director of the U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450

Samsung Exhibit 1003, Page 13 of 356



Electronic Acknowledgement Receipt

EFS ID: 44444047
Application Number: 16737787
International Application Number:
Confirmation Number: 8326

Title of Invention:

METHOD AND APPARATUS FOR LBT FAILURE DETECTION

First Named Inventor/Applicant Name:

HUNG-CHEN CHEN

Customer Number:

116201

Filer:

Do Hyung Kim/Julie Mcleod

Filer Authorized By:

Do Hyung Kim

Attorney Docket Number: HANNOO7-US-PAT
Receipt Date: 06-DEC-2021
Filing Date: 08-JAN-2020
Time Stamp: 16:26:12

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
679723
1 Refund Request 202171270?7Refu2?7Request7 no 1
orm. p bc4ab070110582f37a6ee29af76a4573b67d
Warnings:
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Information:

Total Files Size (in bytes):l 679723

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
116201 7590 11/01/2021
Sul Lee SIDDIQUI, KASHIF
3030 Lyndon B Johnson Fwy
Suite 1130 | ART UNIT PAPER NUMBER |
Dallas, TX 75234 2415
DATE MAILED: 11/01/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
16/737,787 01/08/2020 HUNG-CHEN CHEN HANNOO7-US-PAT 8326

TITLE OF INVENTION: METHOD AND APPARATUS FOR LBT FAILURE DETECTION

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/01/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

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

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

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

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

116201 7590 11/01/2021 Certificate of Mailing or Transmission
Sul Lee 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
3030 Lyndon B Johnson Fwy addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 1130 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Dallas. TX 75234 (Typed or printed name
5
(Signature
(Date;
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/737,787 01/08/2020 HUNG-CHEN CHEN HANNOO7-US-PAT 8326
TITLE OF INVENTION: METHOD AND APPARATUS FOR LBT FAILURE DETECTION
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/01/2022

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
SIDDIQUI, KASHIF 2415 370-221000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2
a- e . . L 2 registered patent attorneys or agents. If no name is

Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

. 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 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

[5%)

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

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

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

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

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

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

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-8S5 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/737,787 01/08/2020 HUNG-CHEN CHEN HANNOO7-US-PAT 8326
| EXAMINER |
116201 7590 11/01/2021
Sul Lee SIDDIQUI, KASHIF
3030 Lyndon B Johnson Fwy
. | ART UNIT PAPER NUMBER |
Suite 1130

Dallas, TX 75234

2415

DATE MAILED: 11/01/2021

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

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 16/737,787 CHEN et al.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
KASHIF SIDDIQUI 2415 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to 10/11/2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-9,11-19 and 21-22 . 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.

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

a) Al b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. (O Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

(30 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.L] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892)

2.( Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material

4.0 Interview Summary (PTO-413),

Paper No./Mail Date. .

/Kashif Siddiqui/

Primary Examiner, Art Unit 2415

5. (J Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20211022
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Application/Control Number: 16/737,787 Page 2
Art Unit: 2415

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

first inventor to file provisions of the AlA.

DETAILED ACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set forth
in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action has been
withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 10/11/2021 has

been entered.

Allowable Subject Matter

2. In view of amended claims and further search, Claims 1-9, 11-19, 21, 22 are
allowed.
3. The following is an examiner’s statement of reasons for allowance:

The reasons for Allowance are the same as those presented by the Applicant in
the Remarks submitted on 10/11/2021.
Any comments considered necessary by applicant must be submitted no later than

the payment of the issue fee and, to avoid processing delays, should preferably
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Application/Control Number: 16/737,787 Page 3
Art Unit: 2415

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KASHIF SIDDIQUI whose telephone number is (571)270-
3188. The examiner can normally be reached on M-R 6:00 EST to 16:00 EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jeffrey Rutkowski can be reached on 571-270-1215. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status information
for unpublished applications is available through Private PAIR only. For more information
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative or access to the automated information system, call 800-786-9199 (IN

USA OR CANADA) or 571-272-1000.
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Application/Control Number: 16/737,787 Page 4
Art Unit: 2415

/Kashif Siddiqui/
Primary Examiner, Art Unit 2415
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢;737 787 CHEN et al.
H “ “m Examiner Art Unit
KASHIF SIDDIQUI 2415
CPC
Symbol Type Version
HO4W 008 F 2013-01-01
HO4W 0808 1 2013-01-01
HO4W 044 | 2013-01-01
HO4W 0069 | 2018-08-01
HO4W 0058 | 2018-08-01
HO4W 00835 | 2018-08-01
HO4W 305 | 2018-08-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20

/Kashif Siddiqui/
Primary Examiner, Art Unit 2415

(Primary Examiner)

22 October 2021

(Date)

O.G. Print Claim(s) | O.G. Print Figure

1

1

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20211022
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢;737 787

CHEN etal.
H “ ‘H“ - S
KASHIF SIDDIQUI 2415

INTERNATIONAL CLASSIFICATION
CLAIMED

H04W74/00
H04W74/08
H04W72/04
H04W36/00
H04W36/30

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/Kashif Siddiqui/ 22 October 2021 ) . -
Primary Examiner, Art Unit 2415 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20211022

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/737,787 CHEN et al.
Examiner Art Unit
KASHIF SIDDIQUI 2415

Claims renumbered in the same order as presented by applicant (] CPA (O T.D. ([O R.1.47

CLAIMS

Final |Original

Final

Original|Final

Original|[Final |Original

Final

OriginalFinal OriginallFinaI Original|Final |Original

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 20

/Kashif Siddiqui/
Primary Examiner, Art Unit 2415

(Primary Examiner)

22 October 2021

O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20211022
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noftes 16/737.787 CHEN et al.
KASHIF SIDDIQUI 2415

CPC - Searched*
Symbol Date Examiner
H04W36/0058 OR H04W36/0069 OR H04W36/00835 OR H04\W36/ KS
06 OR H04W36/305 OR H04W36/36 OR H04W72/044 OR H04W74/ | 04/13/2021
008 OR H04W74/0808
Updated 07/22/2021 KS
Updated 10/22/2021 KS
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Primary Examiner, Art Unit 2415

Search Notes Date Examiner
Searched EAST (US-PGPUB; USPAT) 04/13/2021 KS
Searched EPO/WIPO 04/13/2021 KS
Searched Inventor/Assignee 04/13/2021 KS
Searched Google Patents 04/13/2021 KS
Searched Global Dossier 04/13/2021 KS
Searched NPL 04/13/2021 KS
Updated 07/22/2021 KS
Updated 10/22/2021 KS
/Kashif Siddiqui/

U.S. Patent and Trademark Office
Page 1 of 2

Part of Paper No.: 20211022
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Search Noftes

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/737,787 CHEN et al.
H““HH“ “‘H““ ‘ “H“‘ o e
KASHIF SIDDIQUI 2415
Interference Search
US Class/CFC US Subclass/CPC Group Date Examiner
Symbol
Keyword search of the claims 10/22/2021 KS

/Kashif Siddiqui/

Primary Examiner, Art Unit 2415

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20211022
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EAST Search History

EAST Search History (Prior Art)

Ref Hits Search Query  DBs  Default Plurals: Time
P # Operator . Stamp

Ss1o1 "16737787" us- OR OFF  12021/04/13
PGPUB; 109:10

'S2 18,835 ( (H04W36/0058 OR HO4W36/0069 OR US- OR OFF  :2021/04/13
‘H04W36/00835 OR H04W36/06 OR ' PGPUB; £09:10 é
- H04W36/305 OR H04W36/36 OR : USPAT :
: HO4W72/044 OR H04W74/008 OR 5
- H04W74/0808).CPC. )

S3 169 (FG near innovation).as. Us-  OR OFF  2021/04/13
: : PGPUB; §09:10

'S4 44,077  (chen-h$ chou-c$ wei-c$ shih-ms).in. Us- OR OFF  2021/04/13
 PGPUB; 109:11 f

S5 1 ("20180176961").PN. Us- OR OFF  2021/04/13
%  PGPUB; 09:11

'S6 138 ((listen adj before adj talk) (LBT)) with ~ US-  OR OFF  2021/04/13
i g(fail$4) with (counter) PGPUB; % :09:55 :

S7 71 (MAC with ((lower physical) adj2 (layer)))  US- OR OFF  2021/04/13
and S6 'PGPUB; 109:56 f

S8 40  S7andS2 Us- OR OFF  2021/04/13
PGPUB; 09:57

'S9 27 (reset$4) same S6 Us- OR OFF  2021/04/13
:  PGPUB; 11:32 s

S10 1,440 ((listen adj before adj talk) (LBT)) with ~ US- OR OFF  2021/04/13
; - (fail$4) : PGPUB; 11:44 5

s11 3 ((PCell) with (RRC with (re$lestablishment US- OR 'OFF  12021/04/13
_near2 request))) and S10 PGPUB; -11:45 5

S12 4 (RLF near4 (procedure process)) same S10 US-  OR OFF  2021/04/13
PGPUSB; 11:48 |

S13 1 (LBT same MENB) and S5 Us-  OR OFF  2021/04/13
PGPUB; 12:03
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514 3 “ ((PCell MCG MeNB) with (RRC with US- OR OFF  2021/04/13
- (re$lestablishment near2 request))) and  PGPUB; : 112:07 :
‘510 - USPAT :

S15 787  ((PCell MCG MeNB)) and 510 us- OR OFF  2021/04/13

PGPUB; 112:07
s16 383 S2andStS e o a0an0as
| % PGPUB; 12:07

517 15 ((RRC with (re$lestablishment near2 Us- OR OFF  2021/04/13
request))) and S15 PGPUB; :12:08 f

518 2 "20180124825" Us-  OR OFF  2021/04/13
| g PGPUB, 3

'S19 11,460 ((listen adj before adj talk) (LBT)) Us- OR OFF  2021/04/13
| PGPUB; 12:26 |

S20 1 ((PCell MCG MeNB) with (RRC with Us- OR OFF  2021/04/13
- (re$lestablishment near2 request))) same  PGPUB; :12:27 ?
:S19 USPAT : f

s21 3 ((PCell MCG MeNB) with (RRC with US- OR 'OFF  12021/04/13
‘ (re$lestablishment near2 request))) and  PGPUB; $12:27
1519 USPAT : f

S22 893 ((PCell MCG MeNB))same S19 ~ US-  OR OFF  2021/04/13
| PGPUB; 1228

523 10 ((RRC with (re$1establishment near2 Us- OR OFF  2021/04/13
: grequest))) and S22 : PGPUB; 12:28 ?
s24 1 men7er us- OR OFF  2021/07/22 g
 PGPUB; 113:51 f

S25 19,843 ( (HO4W36/0058 OR HO4W36/0069 OR US- OR OFF  2021/07/22
' HO4W36/00835 OR HO4W36/06 OR  PGPUB; 113:51 f
' HO4W36/305 OR HO4W36/36 OR USPAT ;
' HO4W72/044 OR HO4W74/008 OR
- HO4W74/0808).CPC. )

1526 233 %(FG near innovation).as. us- OR “OFF %2021/07/22;
. PGPUB; 113:51 :

S27 :45,320: (chen-h$ chou-c$ wei-c$ shih-ms).in. Us- OR OFF 1 2021/07/22
PGPUB; 13:51

528 1 %("20180176961").PN. US- OR OFF  12021/07/22
PGPUB; 113:51
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529 161 ((listen adj before adj talk) (LBT)) with ~ US- OR OFF  2021/07/22
- (fail$4) with (counter) PGPUB; 5 -13:51 ;

S30 87  (MAC with ((lower physical) adj2 (layer))) ~ US- OR OFF  2021/07/22
-and 529 PGPUB; 113:51 f

'S31 55 S30and S25 us- OR 'OFF  12021/07/22

; : PGPUB; 113:51

$32 37 (reset$4) same 529 ” Us-  OR OFF  2021/07/22
_PGPUB; 113:51 f

533 1,645 ((listen adj before adj talk) (LBT)) with ~ US-  OR OFF  2021/07/22
| (fails4) PGPUB; 1351 |

S34 4 ((PCell) with (RRC with (re$lestablishment - US- OR OFF  2021/07/22
: “near2 request))) and S33  PGPUB; 113:51 ;

S35 7 (RLF near4 (procedure process)) same S33 US- OR OFF 2021/07/22
PGPUB; 113:51

S36 1 (LBT same MENB) and S28 US- OR ‘OFF  2021/07/22
g PGPUB; 113:51

S37 4 ((PCell MCG MeNB) with (RRC with ~ US- OR OFF  2021/07/22
- (re$lestablishment near2 request))) and ;. PGPUB; i13:51 :
$33 USPAT '

533 880  ((PCell MCG MeNB)) and 533 s OR OFF  2021/07/22
| g PGPUB; 13:51 %

539 432 S25and 538 Us-  OR OFF 2021/07/22
 PGPUB; 113:51 f

S40 : 18 ((RRC with (re$1establishment near2 EUS— OR OFF 52021/07/22
request))) and S38  PGPUB; 113:51 5

541 2 1"20180124825" US- OR OFF  12021/07/22
PGPUB; £13:51

542 12,394 ((listen adj before adj talk) (LBT)) ~ US-  OR  OFF  2021/07/22
‘ % PGPUB; 113:51 f

S43 1 - ((PCell MCG MeNB) with (RRC with Us- OR OFF  2021/07/22
z - (re$lestablishment near2 request))) same | PGPUB; :13:51
S42 USPAT : f

Samsung Exhibit 1003, Page 31 of 356



544 4 “((PCell MCG MeNB) with (RRC with us- OR ‘OFF  :2021/07/22

- (re$lestablishment near2 request))) and PGPUB; 5 113:51
e (USPAT :
S45 993 ((PCell MCG MeNB)) same S42 us- OR OFF  2021/07/22
_PGPUB; 113:51
~ uspAaT L
1546 10 ((RRC with (re$lestablishment near2 us- OR 'OFF  12021/07/22
i ‘request))) and S45 PGPUB; ©13:51
,,,,,,,,, | : | JUSPAT
'S47 15 (active with (BWP bandwidth$1part)) and  US- OR OFF  2021/07/22
532 _PGPUB; 114:09 f
- : USPAT 5
S48 348 (switch$3 chang$3 mov$3) near3 ((another US- OR OFF  2021/07/22
: :second$3 other) near2 BWP)  PGPUB; :14:14 ?
USPAT
1$49 3,318 ((listen adj before adj talk) (LBT)) with Us- OR "OFF  :2021/07/22
? - (fail$4 busy occup$3) . PGPUB; -14:15 ;
e USPAT :
S50 (61 : ((reset$4 restart$3) near3 (counter timer)) ! US- OR :OFF 12021/07/22
:same S49  PGPUB; :14:16 5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SR 1o LI NN N
S51 14 S48 .and S50 US- OR 'OFF  12021/07/22
PGPUB; 114116
,,,,,,,,,,,,,,,,,,,,,,,, USPAT
'S52 713 ((listen adj before adj talk) (LBT)) with ~ US- OR OFF  2021/10/21
i (counter) . PGPUB; 119:25 f
- : USPAT : j |
S53 3 ((reset$5) with ((upper higher RRC) adj3  US- OR OFF  2021/10/21
: - (layer))) same S52 : PGPUB; :19:26 :
f USPAT % f

Ref Hits% Search Query DBs Default Plurals: Time Stamp
______ F ... OperatOr : |
L1 40 (((listen adj before adj talk) (LBT)) with USPAT OR OFF 2021/10/22
- (counten).cim. S U 1o S
L2 54 ((reset$5) with ((upper higher RRC) USPAT OR OFF  2021/10/22
B ayen ) M. 045
13 0 land2 USPAT OR OFF  2021/10/22

111:45

10/22/2021 11:46:18 AM
C:\Users\ksiddiqui\Documents\EAST\Workspaces\16737787.wsp
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

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

Application or Docket Number Filing Date
PATENT APPLICg;l’;gmt:ngEFgE'lF')lTEggn?IglATloN RECORD 167737787 010812000 o be Maled
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ATTORNEY’S DOCKET NO. PATENT APPLICATION
HANNOO7-US-PAT SERIAL NO. 16/737,787

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: HUNG-CHEN, Chen

Serial No.: 16/737,787

Filing Date: January 8, 2020

Group Art Unit: 2415

Examiner: SIDDIQUI, Kashif

Confirmation No.: 8326

Title: METHOD AND APPARATUS FOR LBT FAILURE
DETECTION

Dear Commissioner:

Mail Stop: RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CONTINUED EXAMINATION

In response to the Final Office Action dated July 27, 2021 (the “Final Office Action”) and
the Advisory Action dated October 7, 2021, Applicants respectfully request that the Examiner
reconsider the rejection of the claims in view of the following amendments and remarks. Please
amend the Application as follows:

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

Remarks/Arguments begin on page 6 of this paper.
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Amendments to Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. (Currently Amended) A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-
executable instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-
readable media, the at least one processor is configured to execute the computer-
executable instructions to:

receive, by a Medium Access Control (MAC) entity of the UE, a Listen-Before-
Talk (LBT) failure indication from a lower layer of the UE for all uplink (UL)
transmissions;

increase an LBT failure counter when the MAC entity receives the LBT failure
indication;

determine that an LBT failure event has occurred when the LBT failure counter
is greater than or equal to a threshold; and

reset the LBT failure counter when-atleast-one-oft
: . od—and

a reset of the MAC entity is requested by an upper layer of the UE.

2. (Previously Presented) The UE of claim 1, wherein the at least one processor
is further configured to execute the computer-executable instructions to:
switch an active Bandwidth Part (BWP) of the UE to another BWP after

determining that the LBT failure event has occurred.

3. (Previously Presented) The UE of claim 1, wherein the at least one processor

is further configured to execute the computer-executable instructions to:
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indicate, by the MAC entity of the UE, to the upper layer of the UE an LBT failure

problem after determining that the LBT failure event has occurred.

4. (Original) The UE of claim 3, wherein the at least one processor is further
configured to execute the computer-executable instructions to:

perform a Radio Link Failure (RLF) recovery procedure.

5. (Previously Presented) The UE of claim 1, wherein the at least one processor is
further configured to execute the computer-executable instructions to:

perform a re-establishment procedure by transmitting a Radio Resource
Control (RRC) re-establishment request message indicating a re-establishment cause

as LBT failure, when the LBT failure event occurs in a Primary Cell (PCell).

6. (Previously Presented) The UE of claim1, wherein the at least one processor is
further configured to execute the computer-executable instructions to:

transmit, to a master node, a Secondary Cell Group (SCG) failure report
indicating the LBT failure problem when the LBT failure event occurs in a Primary

Secondary Cell (PSCell).

7. (Currently Amended) The UE of claim 1, wherein the at least one processor

is further configured to execute the computer-executable instructions to:

receive a configuration that indicates atleast-ene-ofthe-time period-and-the
threshold.

8. (Currently Amended) The UE of claim 1, wherein the at least one processor

is further configured to execute the computer-executable instructions to:

reset the LBT failure counter when atJleast-one—of the—time period—and-the

threshold is reconfigured.

9. (Previously Presented) The UE of claim 1, wherein the at least one processor

is further configured to execute the computer-executable instructions to:

3
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reset the LBT failure counter when the UE switches from an active Bandwidth

Part (BWP) of the UE to another BWP.
10. (Canceled)

11. (Currently Amended) A method for Listen-Before-Talk (LBT) failure
detection performed by a User Equipment (UE), the method comprising:

receiving, by a Medium Access Control (MAC) entity of the UE, a Listen-
Before-Talk (LBT) failure indication from a lower layer of the UE for all uplink
(UL) transmissions;

increasing an LBT failure counter when the MAC entity receives the LBT
failure indication;

determining that an LBT failure event has occurred when the LBT failure
counter is greater than or equal to a threshold; and

resetting the LBT failure counter when atleastone-of:
titre-period—and

areset of the MAC entity is requested by an upper layer of the

UE.

12. (Previously Presented) The method of claim 11, further comprising:
switching an active Bandwidth Part (BWP) of the UE to another BWP after

determining that the LBT failure event has occurred.
13.  (Previously Presented) The method of claim 11, further comprising:
indicating, by the MAC entity of the UE, to the upper layer of the UE an LBT

failure problem after determining that the LBT failure event has occurred.

14.  (Original) The method of claim 13, further comprising:

performing a Radio Link Failure (RLF) recovery procedure.
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15.  (Previously Presented) The method of claim 11, further comprising:
performing a re-establishment procedure by transmitting a Radio Resource
Control (RRC) re-establishment request message indicating a re-establishment cause as

LBT failure, when the LBT failure event occurs in a Primary Cell (PCell).

16.  (Previously Presented) The method of claim 11, further comprising:
transmitting, to a master node, a Secondary Cell Group (SCG) failure report
indicating the LBT failure problem when the LBT failure event occurs in a Primary

Secondary Cell (PSCell).

17.  (Currently Amended) The method of claim 11, further comprising:

receiving a configuration that indicates atleast-ene-of-the-timeperiod—and-the
threshold.

18.  (Currently Amended) The method of claim 11, further comprising:

resetting the LBT failure counter when atleast-ene—efthetimeperiod—and-the

threshold is reconfigured.
19.  (Previously Presented) The method of claim 11, further comprising:

resetting the LBT failure counter when the UE switches from an active Bandwidth
Part (BWP) of the UE to another BWP.
20. (Canceled)
21. (New) The user equipment (UE) of claim 1, wherein the at least one processor
is further configured to execute the computer-executable instructions to:

reset the LBT failure counter after the MAC entity has not received the LBT failure

indication for a time period.

22. (New) The method of claim 11, further comprising:
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resetting the LBT failure counter after the MAC entity has not received the LBT failure

indication for a time period.
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REMARKS

Applicant replies within 3 months to the Final Office Action dated July 27, 2021 (“FOA”™).

Claims 1, 7, 8, 11, 17, and 18 are hereby amended.

Claims 21 and 22 are hereby added.

Claims 1-9, and 11-19, 21, and 22 remain pending in the present application.

Reconsideration of the claims is respectfully requested. The Applicant makes the
aforementioned amendments and subsequent arguments to place this application in condition for
allowance. Alternatively, the Applicant makes these amendments and offers these arguments to
properly frame the issues for appeal. In this Response, the Applicant makes no admission
concerning any now moot rejection or objection, and affirmatively denies any position, statement

or averment of the Examiner that is not specifically addressed herein.

Section 102 Rejection
The Examiner rejects Claims 1, 3, 4, 7, 11, 13, 14 and 17 under 35 U.S.C. §102(b) over

U.S. Patent Publication No. 2020-0077446 (“Agiwal”).

Applicants thanks the Examiner for finding that the cited art does not disclose resetting
the LBT failure counter when a reset of the MAC entity is requested by an upper layer of
the UE. See FOA, page 2. As such, Applicant is amending the claim to only address one of the
conditions for resetting the LBT failure counter (i.e. when a reset of the MAC entity is requested)

Consequently, Claim 1 is amended to recite:

1. A user equipment (UE) comprising:

one or more non-transitory computer-readable media having
computer-executable instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory
computer-readable media, the at least one processor is configured to execute
the computer-executable instructions to:

receive, by a Medium Access Control (MAC) entity of the UE, a
Listen-Before-Talk (LBT) failure indication from a lower layer of the UE
for all uplink (UL) transmissions;

increase an LBT failure counter when the MAC entity receives the
LBT failure indication;

determine that an LBT failure event has occurred when the LBT
failure counter is greater than or equal to a threshold; and

reset the LBT failure counter when a reset of the MAC entity is
requested by an upper layer of the UE.
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Applicant thanks the Examiner for finding that Agiwal does not teach “reset[ting] the LBT
failure counter when a reset of the MAC entity is requested by an upper layer of the UE”.

For at least these reasons, independent Claim 1 is allowable under 35 U.S.C. §102.
Similarly, independent Claim 11, which has been amended to recite the same or similar patentable
features as Claim 1, is also allowable under 35 U.S.C. §102. Dependent claims 3, 4, 7, 13, 14 and
17 variously depend from independent claims 1 and 11 and are, therefore, patentable at least by
virtue of dependence. Accordingly, Applicant respectfully requests that the rejection of Claims 1,
3,4,7,11, 13, 14 and 17 under 35 U.S.C. §102 be withdrawn.

Section 103 Rejection

The Examiner also rejects 2 and 12 under 35 U.S.C. §103(a) over Agiwal in view of U.S.
Patent Publication No. 2020-0154480 (“Jose”). The Examiner also rejects Claims 5 and 15 under
35 U.S.C. §103(a) over Agiwal in view of U.S. Patent Publication No. 2018-0184362 (“Babaei
‘3627). The Examiner also rejects Claims 6 and 16 under 35 U.S.C. §102(b) over Agiwal in view
of U.S. Patent Publication No. 2018-0176961 (“Babaei ‘961”). The Examiner rejects Claims 8
and 18 under 35 U.S.C. §102(b) over Agiwal in view of U.S. Patent Publication No. 2017-0231005
(“Babaei ‘005”). Applicant respectfully traverses this rejection for the reasons discussed below.

As discussed above, Agiwal and Babaei ‘005 do not disclose “reset[ting] the LBT failure
counter when a reset of the MAC entity is requested by an upper layer of the UE”, as recited in
independent claims 1 and 11. There is also no disclosure in Agiwal and Babaei ‘005 that would
suggest such a teaching to a person of ordinary skill in the art.

Babaei ‘362 and Babaei ‘961 fail to provide disclosures that remedy the deficiencies of
Agiwal and Babaei ‘005.

For at least these reasons, independent Claims 1 and 11 are allowable under 35 U.S.C.
§103. Dependent claims 2, 5, 6, 8, 12, 15, 16, and 18 variously depend from independent claims
1 and 11 and are, therefore, patentable at least by virtue of dependence. Accordingly, Applicant
respectfully requests that the rejection of Claims 2, 5, 6, 8, 12, 15, 16, and 18 under 35 U.S.C.
§103 be withdrawn.
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Allowable Subject Matter

Applicant thanks the Examiner for finding allowable in independent Claims 1 and 11 and
also dependent claims 9 and 19.

New Claims

Applicant adds new claims 21 and 22 which depend from Independent Claims 1 and 11,
respectively. As such, Applicant respectfully submits that the new Claims are in condition for
allowance at least by virtue of dependency.
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CONCLUSION

Applicant’s arguments are made without prejudice or disclaimer. By not responding to
additional statements made by the Examiner, Applicant does not acquiesce to the additional
statements. The distinctions between the applied references and the claims are provided as
examples only and are sufficient to overcome the rejections. Applicant reserves the right to discuss
additional or other distinctions in a later response or on appeal, if appropriate.

With respect to the Examiner’s assertions and reasons for obviousness, Applicant does not
consider any included statements have sufficiently put the Applicant on notice of the Examiner
asserting Official Notice. If the Examiner intended to take Official Notice with respect to the any
of the statements, Applicant traverses and respectfully requests that the Examiner specifically
make such an assertion so that proper consideration may be given to the Notice.

In view of the above remarks, Applicant respectfully requests withdrawal of all rejections
of the pending claims. Accordingly, Applicant respectfully requests allowance of the pending
claims. The Examiner is invited to telephone the undersigned at the Examiner’s convenience, if
that would help further prosecution of the subject application. The Commissioner is authorized to

charge any fees due to Deposit Account No. 602766.

Respectfully submitted,

/Do Hyung Kim/
Dated: October 11, 2021

Do Hyung Kim
Attorney of Applicant
Reg. No. 66487

SUL LEE Law Firm PLLC
3030 LBJ Fwy, Ste 1130
Dallas, Texas 75234

Tel.: 214-206-4064

Fax.: 214-206-4068

E-mail: dkim @sulleelaw.com
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e UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/737,787 01/08/2020 HUNG-CHEN CHEN HANNOO7-US-PAT 8326
116201 7590 10/07/2021 | AMINGR |
Sul Lee
3030 Lyndon B Johnson Fwy SIDDIQUL KASHIF
Suite 1130
Dallas. TX 75234 | ART UNIT | PAPER NUMBER |
,
2415
| NOTIFICATION DATE | DELIVERY MODE |
10/07/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

IP@sulleelaw.com
jmeleod @sulleepllc.com
sul@sulleelaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Advisory Action 16/737,787 CHEN etal.
Before the Filing of an Appeal Brief | Examiner Art Unit AlA (FITF) Status
KASHIF SIDDIQUI 2415 Yes
--The MAILING DATE of this cc 1ication appears on the cover sheet with the correspondence address --

THE REPLY FILED 27 September 2021 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) E] The period for reply expires __ months from the mailing date of the final rejection.
b) The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) (7 A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection.The current period for reply expires ___ months from the mailing date of
the prior Aavisory Actiorn or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [ The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice
of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a).
AMENDMENTS
3. The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) They raise new issues that would require further consideration and/or search (see NOTE below);
b) ] They raise the issue of new matter (see NOTE below);
c) OdJ They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) (] They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet (See 37CFR 1.116 and 41.33(a)).

4. [7] The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. Applicants reply has overcome the following rejection(s):

6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable

claim(s).
7. For purposes of appeal, the proposed amendment(s):(a)will not be entered, or (b)DwiII be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.

AFFIDAVIT OR OTHER EVIDENCE

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

9. [] The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37
CFR 1.116(e).

10. (] The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. [(J Note the attached Information Disclosure Statements). (PTO/SB/08) Paper No(s).

14. (J Other:
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed: .
Claim(s) objected to:9 and 19.
Claim(s) rejected:1-8 and 11-18.
Claim(s) withdrawn from consideration:

/Kashif Siddigqui/
Primary Examiner, Art Unit 2415

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20211003-1

Samsung Exhibit 1003, Page 53 of 356



Continuation Sheet (PTOL-303) Application No. 16/737,787

Continuation of 3. NOTE: Applicant's amendment to the claim removes the alternative previously
considered by the Examiner. By omitting said alternative, the currently amended claims present a
narrower scope than what was previously examined by the Office. Further search and consideration would
be necessary in order to determine patentability.
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DO NOT ENTER: /KS/

10/03/202%
ATTORNEY’S DOCKET NO. PATENT APPLICATION
HANNOO7-US-PAT SERIAL NO. 16/737,787

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: HUNG-CHEN, Chen

Serial No.: 16/737,787

Filing Date: January 8, 2020

Group Art Unit: 2415

Examiner: SIDDIQUI, Kashif

Confirmation No.: 8326

Title: METHOD AND APPARATUS FOR LBT FAILURE
DETECTION

Dear Commissioner:

Mail Stop: AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AFTER FINAL

In response to the Final Office Action dated July 27, 2021, Applicants respectfully request
that the Examiner reconsider the rejection of the claims in view of the following amendments and
remarks. Please amend the Application as follows:

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

Remarks/Arguments begin on page 6 of this paper.
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/737,787 01/08/2020 2415 1720 HANNOQO7-US-PAT 20
CONFIRMATION NO. 8326
116201 CORRECTED FILING RECEIPT
Sul Lee
3030 Lyndon B Johnson Fwy A0 AL IS T
Suite 1130

Dallas, TX 75234
Date Mailed: 09/30/2021

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

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

Inventor(s)
HUNG-CHEN CHEN, Hsinchu, TAIWAN;
CHIE-MING CHOU, Hsinchu, TAIWAN;
CHIA-HUNG WEI, Hsinchu, TAIWAN;
MEI-JU SHIH, Hsinchu, TAIWAN;
Applicant(s)
Hannibal IP LLC, Frisco, TX;

Power of Attorney: The patent practitioners associated with Customer Number 116201

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/790,099 01/09/2019

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http.//www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 01/29/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/737,787

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

Early Publication Request: No
Title

METHOD AND APPARATUS FOR LBT FAILURE DETECTION
Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

page 4 of 4
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPTO OV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/737,787 01/08/2020 HUNG-CHEN CHEN US78684

CONFIRMATION NO. 8326

54000 POWER OF ATTORNEY NOTICE

ScienBiziP, PC

550 South Hope Steet T

Suite 2825

Los Angeles, CA 90071

Date Mailed: 09/30/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/27/2021.

+ The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence

will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/ggasgedom/

page 1 of 1

Samsung Exhibit 1003, Page 60 of 356



UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/737,787 01/08/2020 HUNG-CHEN CHEN HANNOQOO7-US-PAT
CONFIRMATION NO. 8326
116201 POA ACCEPTANCE LETTER

3080 Lyndon & Johnsan Fy A

Suite 1130

Dallas, TX 75234
Date Mailed: 09/30/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 09/27/2021.

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

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

/ggasgedom/
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | Us78684 HANNOO7-US-PAT
Application Number 16/737,787

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor |1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] [punc-crEn | [HEN I
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service
City ""Si”ChU ||Country of Residence | ‘FW |

Mailing Address of Inventor:

Address 1 F., No.87, Ln. 28, Sec. 1, Tiedao Rd., East Dist.
Address 2
City | '—Isinchu | State/Province | |
Postal Code | jpoo | Countryi | rrw
Inventor IZ
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] premine | EHou e
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City '-Ismchu—l Country of Residence | ||'W—|

Mailing Address of Inventor:

Address 1 bF-1, NO. 5, HSIN-AN RD.

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK, TAIWAN

City | fsinchu | state/Province ‘ ‘

Postal Code | i300 | Countryi | ITW

Inventor IS
Legal Name

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

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

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

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 0878684 HANNOO7-US-PAT

Application Number 16/737,787

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Prefix

Given Name Middle Name Family Name Suffix

| [

EHIA-HUNG | el | [

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

City ‘Flsinchu I‘ Country of Residence | ‘IFV_V |

Mailing Address of Inventor:

Address 1 bF-1, NO. 5, HSIN-AN RD .,

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK, TAIWAN

City | jisinchu | state/Province ‘ ‘
Postal Code | oo | Countryi | ITW

Remove
Inventor W4

Legal Name

Prefix

Given Name Middle Name Family Name Suffix

| [

ME-U | BHH | E

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

City ‘l—lsinchu |’Country of Residence | ‘[rw ]

Mailing Address of Inventor:

Address 1 bF-1, NO. 5, HSIN-AN RD .,

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK

City | |—|sinchu I State/Province ‘ ‘
Postal Code | POO | Countryi | ITW

All Inventors Must Be Listed - Additional Inventor Information blocks may he

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number ] 116201

Email Address eoa-proce@scienbizipeom— ip@sulleelaw.com [ Add Email | [Remove Email]
Email Address Eoa-chd@scienbizip-com— [ AddEmail | [Remove Email]
Email Address eoa-proce@scienbizippe-com-

EFS Web 2.212
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PTO/AIA/4 (11-15)

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

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

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

Attorney Docket Number | bus7sss4 ~HANNOO7-US-PAT

Application Data Sheet 37 CFR 1.76

Application Number 16/737,787

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Application Information:

Title of the Invention METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Attorney Docket Number| |US78684- HANNOO7-US-PA'I]I' Small Entity Status Claimed [ ]

Application Type Nonprovisional v
Subject Matter tility -
Total Number of Drawing Sheets (if any) 4] Suggested Figure for Publication (if any) | |1

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

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

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

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

] 35 U.5.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number F4099— 116201

EFS Web 2.212
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

Attorney Docket Number | 4s78684 HANNO07-US-PAT
Application Number 16/737.787

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.§.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status IDending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Claims benefit of provisional | 62/790099 |2019-01-09

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

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

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

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

Add button.

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 18, 2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(M.

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

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

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

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

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

EFS Web 2.212

Samsung Exhibit 1003, Page 66 of 356



PTO/AIA/4 (11-15)

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

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

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

Attorney Docket Number | -us78684 HANNOO7-US-PAT
Application Number 16/737,787

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Applicant Information:

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

Applicant {1

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

identified in this section.

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

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

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

H

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name G Innovation Company Limited = Hannibal IP LLC
Mailing Address Information For Applicant:

Address 1 . 5204 Bluewater Dr.
Address 2 22 Hei-Wing-Road,Tuen-Mun, New Territories—

City Frisco State/Province Texas

Country ‘ HK  U.S.A. Postal Code 75036
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Assignee |1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

] | o

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City | State/Province
Countryi ‘ I Postal Code
Phone Number Fax Number
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

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

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

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

2021-09-27
Signature [jAlvinKoan/ /Do Hyung Kim/ Date (YYYY-MM-DD)| (26200108~
First Name #tlvrrr Do Hyung | Last Name | }(oam Kim Registration Number | 1 66487
Additional Signature may be generated within this form by selecting the Add button. Add
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This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S5.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

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

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 U.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.

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.

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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ATTORNEY’S DOCKET NO. PATENT APPLICATION
HANNOO7-US-PAT SERIAL NO. 16/737,787

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: HUNG-CHEN, Chen

Serial No.: 16/737,787

Filing Date: January 8, 2020

Group Art Unit: 2415

Examiner: SIDDIQUI, Kashif

Confirmation No.: 8326

Title: METHOD AND APPARATUS FOR LBT FAILURE
DETECTION

Dear Commissioner:

Mail Stop: AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AFTER FINAL

In response to the Final Office Action dated July 27, 2021, Applicants respectfully request
that the Examiner reconsider the rejection of the claims in view of the following amendments and
remarks. Please amend the Application as follows:

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

Remarks/Arguments begin on page 6 of this paper.
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Amendments to Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. (Currently Amended) A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-
executable instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-
readable media, the at least one processor is configured to execute the computer-
executable instructions to:

receive, by a Medium Access Control (MAC) entity of the UE, a Listen-Before-
Talk (LBT) failure indication from a lower layer of the UE for all uplink (UL)
transmissions;

increase an LBT failure counter when the MAC entity receives the LBT failure
indication;

determine that an LBT failure event has occurred when the LBT failure counter
is greater than or equal to a threshold; and

reset the LBT failure counter when-atleast-one-oft
: . od—and

a reset of the MAC entity is requested by an upper layer of the UE.

2. (Previously Presented) The UE of claim 1, wherein the at least one processor
is further configured to execute the computer-executable instructions to:
switch an active Bandwidth Part (BWP) of the UE to another BWP after

determining that the LBT failure event has occurred.

3. (Previously Presented) The UE of claim 1, wherein the at least one processor

is further configured to execute the computer-executable instructions to:
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indicate, by the MAC entity of the UE, to the upper layer of the UE an LBT failure

problem after determining that the LBT failure event has occurred.

4. (Original) The UE of claim 3, wherein the at least one processor is further
configured to execute the computer-executable instructions to:

perform a Radio Link Failure (RLF) recovery procedure.

5. (Previously Presented) The UE of claim 1, wherein the at least one processor is
further configured to execute the computer-executable instructions to:

perform a re-establishment procedure by transmitting a Radio Resource
Control (RRC) re-establishment request message indicating a re-establishment cause

as LBT failure, when the LBT failure event occurs in a Primary Cell (PCell).

6. (Previously Presented) The UE of claim1, wherein the at least one processor is
further configured to execute the computer-executable instructions to:

transmit, to a master node, a Secondary Cell Group (SCG) failure report
indicating the LBT failure problem when the LBT failure event occurs in a Primary

Secondary Cell (PSCell).

7. (Currently Amended) The UE of claim 1, wherein the at least one processor

is further configured to execute the computer-executable instructions to:

receive a configuration that indicates atleast-ene-ofthe-time period-and-the
threshold.

8. (Currently Amended) The UE of claim 1, wherein the at least one processor

is further configured to execute the computer-executable instructions to:

reset the LBT failure counter when atJleast-one—of the—time period—and-the

threshold is reconfigured.

9. (Previously Presented) The UE of claim 1, wherein the at least one processor

is further configured to execute the computer-executable instructions to:

3
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reset the LBT failure counter when the UE switches from an active Bandwidth

Part (BWP) of the UE to another BWP.
10. (Canceled)

11. (Currently Amended) A method for Listen-Before-Talk (LBT) failure
detection performed by a User Equipment (UE), the method comprising:

receiving, by a Medium Access Control (MAC) entity of the UE, a Listen-
Before-Talk (LBT) failure indication from a lower layer of the UE for all uplink
(UL) transmissions;

increasing an LBT failure counter when the MAC entity receives the LBT
failure indication;

determining that an LBT failure event has occurred when the LBT failure
counter is greater than or equal to a threshold; and

resetting the LBT failure counter when atleastone-of:
titre-period—and

areset of the MAC entity is requested by an upper layer of the

UE.

12. (Previously Presented) The method of claim 11, further comprising:
switching an active Bandwidth Part (BWP) of the UE to another BWP after

determining that the LBT failure event has occurred.
13.  (Previously Presented) The method of claim 11, further comprising:
indicating, by the MAC entity of the UE, to the upper layer of the UE an LBT

failure problem after determining that the LBT failure event has occurred.

14.  (Original) The method of claim 13, further comprising:

performing a Radio Link Failure (RLF) recovery procedure.
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15.  (Previously Presented) The method of claim 11, further comprising:
performing a re-establishment procedure by transmitting a Radio Resource
Control (RRC) re-establishment request message indicating a re-establishment cause as

LBT failure, when the LBT failure event occurs in a Primary Cell (PCell).

16.  (Previously Presented) The method of claim 11, further comprising:
transmitting, to a master node, a Secondary Cell Group (SCG) failure report
indicating the LBT failure problem when the LBT failure event occurs in a Primary

Secondary Cell (PSCell).

17.  (Currently Amended) The method of claim 11, further comprising:

receiving a configuration that indicates atleast-ene-of-the-timeperiod—and-the
threshold.

18.  (Currently Amended) The method of claim 11, further comprising:

resetting the LBT failure counter when atleast-ene—efthetimeperiod—and-the

threshold is reconfigured.
19.  (Previously Presented) The method of claim 11, further comprising:

resetting the LBT failure counter when the UE switches from an active Bandwidth
Part (BWP) of the UE to another BWP.
20. (Canceled)
21. (New) The user equipment (UE) of claim 1, wherein the at least one processor
is further configured to execute the computer-executable instructions to:

reset the LBT failure counter after the MAC entity has not received the LBT failure

indication for a time period.

22. (New) The method of claim 11, further comprising:
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resetting the LBT failure counter after the MAC entity has not received the LBT failure

indication for a time period.
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REMARKS

Applicant replies within 2 months to the Final Office Action dated July 27, 2021 (“FOA”).

Claims 1, 7, 8, 11, 17, and 18 are hereby amended.

Claims 21 and 22 are hereby added.

Claims 1-9, and 11-19, 21, and 22 remain pending in the present application.

Reconsideration of the claims is respectfully requested. The Applicant makes the
aforementioned amendments and subsequent arguments to place this application in condition for
allowance. Alternatively, the Applicant makes these amendments and offers these arguments to
properly frame the issues for appeal. In this Response, the Applicant makes no admission
concerning any now moot rejection or objection, and affirmatively denies any position, statement

or averment of the Examiner that is not specifically addressed herein.

Section 102 Rejection
The Examiner rejects Claims 1, 3, 4, 7, 11, 13, 14 and 17 under 35 U.S.C. §102(b) over

U.S. Patent Publication No. 2020-0077446 (“Agiwal”).

Applicants thanks the Examiner for finding that the cited art does not disclose resetting
the LBT failure counter when a reset of the MAC entity is requested by an upper layer of
the UE. See FOA, page 2. As such, Applicant is amending the claim to only address one of the
conditions for resetting the LBT failure counter (i.e. when a reset of the MAC entity is requested)

Consequently, Claim 1 is amended to recite:

1. A user equipment (UE) comprising:

one or more non-transitory computer-readable media having
computer-executable instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory
computer-readable media, the at least one processor is configured to execute
the computer-executable instructions to:

receive, by a Medium Access Control (MAC) entity of the UE, a
Listen-Before-Talk (LBT) failure indication from a lower layer of the UE
for all uplink (UL) transmissions;

increase an LBT failure counter when the MAC entity receives the
LBT failure indication;

determine that an LBT failure event has occurred when the LBT
failure counter is greater than or equal to a threshold; and

reset the LBT failure counter when a reset of the MAC entity is
requested by an upper layer of the UE.
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Applicant thanks the Examiner for finding that Agiwal does not teach “reset[ting] the LBT
failure counter when a reset of the MAC entity is requested by an upper layer of the UE”.

For at least these reasons, independent Claim 1 is allowable under 35 U.S.C. §102.
Similarly, independent Claim 11, which has been amended to recite the same or similar patentable
features as Claim 1, is also allowable under 35 U.S.C. §102. Dependent claims 3, 4, 7, 13, 14 and
17 variously depend from independent claims 1 and 11 and are, therefore, patentable at least by
virtue of dependence. Accordingly, Applicant respectfully requests that the rejection of Claims 1,
3,4,7,11, 13, 14 and 17 under 35 U.S.C. §102 be withdrawn.

Section 103 Rejection

The Examiner also rejects 2 and 12 under 35 U.S.C. §103(a) over Agiwal in view of U.S.
Patent Publication No. 2020-0154480 (“Jose”). The Examiner also rejects Claims 5 and 15 under
35 U.S.C. §103(a) over Agiwal in view of U.S. Patent Publication No. 2018-0184362 (“Babaei
‘3627). The Examiner also rejects Claims 6 and 16 under 35 U.S.C. §102(b) over Agiwal in view
of U.S. Patent Publication No. 2018-0176961 (“Babaei ‘961”). The Examiner rejects Claims 8
and 18 under 35 U.S.C. §102(b) over Agiwal in view of U.S. Patent Publication No. 2017-0231005
(“Babaei ‘005”). Applicant respectfully traverses this rejection for the reasons discussed below.

As discussed above, Agiwal and Babaei ‘005 do not disclose “reset[ting] the LBT failure
counter when a reset of the MAC entity is requested by an upper layer of the UE”, as recited in
independent claims 1 and 11. There is also no disclosure in Agiwal and Babaei ‘005 that would
suggest such a teaching to a person of ordinary skill in the art.

Babaei ‘362 and Babaei ‘961 fail to provide disclosures that remedy the deficiencies of
Agiwal and Babaei ‘005.

For at least these reasons, independent Claims 1 and 11 are allowable under 35 U.S.C.
§103. Dependent claims 2, 5, 6, 8, 12, 15, 16, and 18 variously depend from independent claims
1 and 11 and are, therefore, patentable at least by virtue of dependence. Accordingly, Applicant
respectfully requests that the rejection of Claims 2, 5, 6, 8, 12, 15, 16, and 18 under 35 U.S.C.
§103 be withdrawn.
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Allowable Subject Matter

Applicant thanks the Examiner for finding allowable in independent Claims 1 and 11 and
also dependent claims 9 and 19.

New Claims

Applicant adds new claims 21 and 22 which depend from Independent Claims 1 and 11,
respectively. As such, Applicant respectfully submits that the new Claims are in condition for
allowance at least by virtue of dependency.
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CONCLUSION

Applicant’s arguments are made without prejudice or disclaimer. By not responding to
additional statements made by the Examiner, Applicant does not acquiesce to the additional
statements. The distinctions between the applied references and the claims are provided as
examples only and are sufficient to overcome the rejections. Applicant reserves the right to discuss
additional or other distinctions in a later response or on appeal, if appropriate.

With respect to the Examiner’s assertions and reasons for obviousness, Applicant does not
consider any included statements have sufficiently put the Applicant on notice of the Examiner
asserting Official Notice. If the Examiner intended to take Official Notice with respect to the any
of the statements, Applicant traverses and respectfully requests that the Examiner specifically
make such an assertion so that proper consideration may be given to the Notice.

In view of the above remarks, Applicant respectfully requests withdrawal of all rejections
of the pending claims. Accordingly, Applicant respectfully requests allowance of the pending
claims. The Examiner is invited to telephone the undersigned at the Examiner’s convenience, if
that would help further prosecution of the subject application. The Commissioner is authorized to

charge any fees due to Deposit Account No. 602766.

Respectfully submitted,

/Do Hyung Kim/
Dated: September 27, 2021

Do Hyung Kim
Attorney of Applicant
Reg. No. 66487

SUL LEE Law Firm PLLC
3030 LBJ Fwy, Ste 1130
Dallas, Texas 75234

Tel.: 214-206-4064

Fax.: 214-206-4068

E-mail: dkim @sulleelaw.com

10
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Multipart Description/PDF files in .zip description
Document Description Start End
Response After Final Action 1 1
Claims 2 6
Applicant Arguments/Remarks Made in an Amendment 7 10
Warnings:
Information:
Total Files Size (in bytes)1 60153

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Approved for use through 03/31/2021. OMB 0651-0035

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

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

[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ]

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

| hereby appoint:

Practitioners associated with Customer Number: | 116201
OR

I:l Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration Name Registration

Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with

any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assighment documents
attached to this form in accordance with 37 CFR 3.73(c).

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

The address associated with Customer Number: 116201
OR

I:l Firm or individual name

Address

City | State Zip

Country

Telephone | Email

Assignee name and address:

Hannibal IP LLC, 5204 Bluewater Dr., Frisco, Texas 75036 U.S.A.

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature Kiat ed Pl tlvmdiomns Date Sept 3, 2021
Name Khalad Fekih-Romdhane Telephone
Title Manager

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should
be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (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. Arrecord related to an International Application filed under the Patent Cooperation Treaty in this system
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual
Property Organization, pursuant to the Patent Cooperation Treaty.

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

7. 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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Filer: Do Hyung Kim/Julie Mcleod
Filer Authorized By: Do Hyung Kim
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5 Assignee showing of ownership per 37 2021 09 27 373Cpdf no 3
CFR3.73
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409741
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Samsung Exhibit 1003, Page 88 of 356




ATTORNEY’S DOCKET NO. PATENT APPLICATION
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: CHEN, HUNG-CHEN

Serial No.: 16/737,787

Filing Date: January 8, 2020

Group Art Unit: 2415

Examiner: SIDDIQUI, KASHIF

Confirmation No.: 8326

Title: METHOD AND APPARATUS FOR LBT FAILURE
DETECTION

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

Dear Commissioner:

SUBMISSION OF NEW APPLICATION DATA SHEET
Applicant submits a new Application Data Sheet in order to update the name of the
Applicant from FG Innovation Company Limited to Hannibal IP LLC. The Applicant also
requests an updated filing receipt listing Hannibal IP LLC as the Applicant.
No fee is believed due. However, the Commissioner is hereby authorized to charge any

fees and credit any over payments to Deposit Account No. 602766.

Respectfully submitted,

/Do Hyung Kim/
Dated: September 27, 2021

Do Hyung Kim
Attorney of Applicant
Reg. No. 66487

SUL LEE Law Firm PLLC
3030 LBJ Fwy, Ste 1130
Dallas, Texas 75234

Tel.: 214-206-4064

Fax.: 214-206-4068

E-mail: dkim @sulleelaw.com
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

STATEMENT UNDER 37 CFR 3.73(c)
Hannibal IP LLC

Applicant/Patent Owner:

Application No./Patent No.: 16/737,787 Filed/Issue Date: January 8, 2020

Tittedq: METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Hannibal IP LLC a Corporation

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

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

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

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

1. From: CHEN Hung-Chen; GHOU, Ghie-Ming; WEI, Chia-Hung; SHIH, Mei-Ju To: FG Innovation Company Limited

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

Reel 056500 , Frame 0788 , or for which a copy thereof is attached.

2 From: FG Innovation Company Limited To: Hannibal IP LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 057487 , Frame 0504 , or for which a copy thereof is attached.

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

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , 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.

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

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

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

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

/Do Hyung Kim/ September 27, 2021
Signature Date

Do Hyung Kim 66487

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney Docket Number | Us78684 HANNOO7-US-PAT
Application Number 16/737,787

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor |1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] [punc-crEn | [HEN I
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service
City ""Si”ChU ||Country of Residence | ‘FW |

Mailing Address of Inventor:

Address 1 F., No.87, Ln. 28, Sec. 1, Tiedao Rd., East Dist.
Address 2
City | '—Isinchu | State/Province | |
Postal Code | jpoo | Countryi | rrw
Inventor IZ
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] premine | EHou e
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City '-Ismchu—l Country of Residence | ||'W—|

Mailing Address of Inventor:

Address 1 bF-1, NO. 5, HSIN-AN RD.

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK, TAIWAN

City | fsinchu | state/Province ‘ ‘

Postal Code | i300 | Countryi | ITW

Inventor IS
Legal Name

EFS Web 2.2.12
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Approved for use through 04/30/2017. OMB 0651-0032

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

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 0878684 HANNOO7-US-PAT

Application Number 16/737,787

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Prefix

Given Name Middle Name Family Name Suffix

| [

EHIA-HUNG | el | [

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

City ‘Flsinchu I‘ Country of Residence | ‘IFV_V |

Mailing Address of Inventor:

Address 1 bF-1, NO. 5, HSIN-AN RD .,

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK, TAIWAN

City | jisinchu | state/Province ‘ ‘
Postal Code | oo | Countryi | ITW
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Legal Name

Prefix

Given Name Middle Name Family Name Suffix

| [

ME-U | BHH | E

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

City ‘l—lsinchu |’Country of Residence | ‘[rw ]

Mailing Address of Inventor:

Address 1 bF-1, NO. 5, HSIN-AN RD .,

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK

City | |—|sinchu I State/Province ‘ ‘
Postal Code | POO | Countryi | ITW

All Inventors Must Be Listed - Additional Inventor Information blocks may he

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number ] 116201

Email Address eoa-proce@scienbizipeom— ip@sulleelaw.com [ Add Email | [Remove Email]
Email Address Eoa-chd@scienbizip-com— [ AddEmail | [Remove Email]
Email Address eoa-proce@scienbizippe-com-
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PTO/AIA/4 (11-15)

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

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

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

Attorney Docket Number | bus7sss4 ~HANNOO7-US-PAT

Application Data Sheet 37 CFR 1.76

Application Number 16/737,787

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Application Information:

Title of the Invention METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Attorney Docket Number| |US78684- HANNOO7-US-PA'I]I' Small Entity Status Claimed [ ]

Application Type Nonprovisional v
Subject Matter tility -
Total Number of Drawing Sheets (if any) 4] Suggested Figure for Publication (if any) | |1

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

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

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

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

] 35 U.5.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number F4099— 116201
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

Attorney Docket Number | 4s78684 HANNO07-US-PAT
Application Number 16/737.787

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.§.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status IDending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Claims benefit of provisional | 62/790099 |2019-01-09

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

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

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

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

Add button.

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 18, 2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/4 (11-15)

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

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

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

Attorney Docket Number | bs78684— HANNOO7-US-PAT
Application Number 16/737,787

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(M.

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

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/4 (11-15)

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

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

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

Attorney Docket Number | -us78684 HANNOO7-US-PAT
Application Number 16/737,787

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Applicant Information:

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

Applicant {1

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

identified in this section.

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

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

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

H

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name G Innovation Company Limited = Hannibal IP LLC
Mailing Address Information For Applicant:

Address 1 . 5204 Bluewater Dr.
Address 2 22 Hei-Wing-Road,Tuen-Mun, New Territories—

City Frisco State/Province Texas

Country ‘ HK  U.S.A. Postal Code 75036
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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PTO/AIA/4 (11-15)

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

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

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

Attorney Docket Number | US78684— HANNOO7-US-PAT
Application Number 16/737,787

Application Data Sheet 37 CFR 1.76

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Assignee |1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix

] | o

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City | State/Province
Countryi ‘ I Postal Code
Phone Number Fax Number
Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

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

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

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

2021-09-27
Signature [AlvinKoani /Do Hyung Kim Date (YYYY-MM-DD)| [2020-01-08-
First Name #:Ivrrr Do Hyung | Last Name | }(oam Kim Registration Number | | 66487
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 0578684 HANNOO7-US-PAT

Application Number

16/737,787

Title of Invention | METHOD AND APPARATUS FOR LBT FAILURE DETECTION

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S5.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

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

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 U.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.

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.

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

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

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

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

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

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

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

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0.BOX 1450 U.S. POSTAGE PAID
- POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

ScienBiziP, PC

550 South Hope Street
Suite 2825

Los Angeles, CA 90071

Courtesy Reminder for
Application Serial No: 16/737,787

Attorney Docket No: US78684
Customer Number: 54000
Date of Electronic Notification: 07/27/2021

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
eoa-proce@scienbizip.com
eoa-cbd@scienbizip.com
eoa-procc@scienbizippc.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/737,787 01/08/2020 HUNG-CHEN CHEN US78684 8326
54000 7590 07/27/2021 | EXAMINER |
ScienBiziP, PC
550 South Hope Street SIDDIQUL KASHIF
Suite 2825
Los Angeles, CA 90071 | ART UNIT | PAPER NUMBER |
2415
| NOTIFICATION DATE | DELIVERY MODE |
07/27/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

eoa-cbd@scienbizip.com
eoa-procc @scienbizippc.com
eoa-proce @scienbizip.com

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

16/737,787 CHEN etal.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
KASHIF SIDDIQUI 2415 Yes

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of ime 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.

- IfNO 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 06 July 2021.
U A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)lvy] This action is FINAL. 2b) (J This action is non-final.

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

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-9 and 11-19 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
) O Claim(s) ____is/are allowed.
) Claim(s) 1-8 and 11-18 is/are rejected.
) Claim(s) 9 and 19 is/are objected to.
) 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)(J The specification is objected to by the Examiner.
11)O0 The drawing(s) filedon _____is/are: a)(]J accepted or b){(J 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)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)dd Al b)(J Some**  ¢)J None of the:
1.[J 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.

O 00 N O

Attachment(s)
1) [ Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Oter:
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20210722
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Application/Control Number: 16/737,787 Page 2
Art Unit: 2415

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

first inventor to file provisions of the AlA.

DETAILED ACTION
Response to Arguments
1. Applicant's arguments filed 07/06/2021 have been fully considered but they are
not persuasive. Applicant asserts:
a. That neither Agiwal nor Babaei ‘005 disclose resetting the LBT failure
counter when a reset of the MAC entity is requested by an upper layer of the UE
as now presented in amended claims 1 and 11.
i. The Examiner very kindly points out that per the amended claims,
the aforementioned limitation is presented as one alternative for triggering
whether to reset the LBT failure counter. The other alternative is when the
MAC entity has not received the LBT failure indication for a time period,
which is taught by Agiwal (see 0163). Thus, since “at least one” of the
trigger conditions is taught by Agiwal, the limitations of the claims have
been met.
ii. The Examiner suggests that Applicant amend the claims to require
that the LBT failure counter is reset based on an upper layer of the UE

requesting a MAC entity reset.
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Application/Control Number: 16/737,787 Page 3
Art Unit: 2415

Allowable Subject Matter
2. Claims 9, 19 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the

base claim and any intervening claims.

Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

(a)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the patent
or application, as the case may be, names another inventor and was effectively filed before the
effective filing date of the claimed invention.

4, Claim(s) 1, 3, 4, 7, 11, 13, 14, 17 is/are rejected under 35 U.S.C. 102(a)(2) as

being anticipated by US 20200077446 A1 to Agiwal; Anil

Re: Claim(s) 1, 11

Agiwal discloses a user equipment (UE) (Fig. 9)

comprising: one or more non-transitory computer-readable media having
computer-executable instructions embodied thereon (0191 and Fig. 9 — 930);

and at least one processor coupled to the one or more non-transitory computer-

readable media (Fig. 9 — 920),

Samsung Exhibit 1003, Page 106 of 356



Application/Control Number: 16/737,787 Page 4
Art Unit: 2415

the at least one processor is configured to execute the computer-executable
instructions to: receive, by a Medium Access Control (MAC) entity of the UE, a Listen-
Before-Talk (LBT) failure indication from a lower layer of the UE for all uplink (UL)
transmissions (0160 - PHY checks the channel status (based on LBT) . 0163 - 0163 - If
MAC entity receives indication N consecutive times or N times within a configured time
(as in Embodiment 1), indicating that PHY failed to transmit PRACH preamble due to LBT
failure ... A counter (LBT_FAIL_COUNTER) can be maintained to count the LBT failures
within an LBTFailureTimer. If MAC receives the indication that PHY failed to perform UL
transmission due to LBT failure, UE (re-)starts the LBTFailureTimer, MAC also
increments LBT_FAIL_COUNTER);

increase an LBT failure counter when the MAC entity receives the LBT failure
indication (0163 — see last citation);

determine that an LBT failure event has occurred when the LBT failure counter is
greater than or equal to a threshold (0163 - If MAC entity receives indication N
consecutive times or N times within a configured time (as in Embodiment 1), indicating
that PHY failed to transmit PRACH preamble due to LBT failure, MAC entity may indicate
RA problem to higher layer (i.e., RRC) or indicate LBT problem to higher layer);

and reset the LBT failure counter when at least one of: the MAC entity has not

received the LBT failure indication for a time period, and a reset of the MAC entity is

requested by an upper layer of the UE (0163 - If MAC receives the indication that PHY
failed to perform UL transmission due to LBT failure, UE (re-)starts the LBTFailureTimer
If LBTFailureTimer expires, UE resets the LBT_FAIL_COUNTER, i.e., sets

LBT_FAIL_COUNTER to 0).
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Agiwal further discloses a method performed by a user equipment (see at least

Abstract) as required by claim 11.

Re: Claim(s) 3, 13

Agiwal discloses wherein the at least one processor is further configured to
execute the computer-executable instructions to: indicate, by the MAC entity of the UE,
to an upper layer of the UE an LBT failure problem after determining that the LBT failure
event has occurred (0163 - MAC entity may indicate RA problem to higher layer (i.e.,

RRC) or indicate LBT problem to higher layer).

Re: Claim(s) 4, 14

Agiwal discloses wherein the at least one processor is further configured to
execute the computer-executable instructions to: perform a Radio Link Failure (RLF)
recovery procedure (0163 - MAC entity may indicate RA problem to higher layer (i.e.,
RRC) orindicate LBT problem to higher layer. RRC may declare RLF and/or perform cell

reselection upon receiving this indication from MAC).

Re: Claim(s) 7, 17

Agiwal discloses wherein the at least one processor is further configured to
execute the computer-executable instructions to: receive a configuration that indicates at
least one of the time period and the threshold (0163 - LBTFailureTimer and MAX_COUNT

are configured by gNB via RRC signaling).
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Claim Rejections - 35 USC § 103
5. 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.

6. Claim(s) 2, 12 is/are rejected under 35 U.S.C. 103(a) as being unpatentable
over Agiwal as applied to claim 1 above, and further in view of US 20200154480 A1

to Jose; Pradeep et al.

Re: Claim(s) 2, 12

Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.

Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: switch an active
Bandwidth Part (BWP) of the UE to another BWP after determining that the LBT failure
event has occurred.

However, attention is directed to Jose which discloses said limitation (0049 - in an
event that the consistent LBT failure is declared/determined on a channel, the UE may
be configured to perform some actions. The channel may comprise a bandwidth part
(BWP) or a sub-band. For example, in an event that the consistent LBT failure event is
determined on a BWP, the UE may be configured to initiate a switch to a different BWP

in an event that there is another BWP with configured RACH resources).
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Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Jose to provide a fallback procedure upon detecting an LBT
failure event. The motivation for the combination is given by Jose (0008 - it is needed to
provide proper mechanisms to detect consistent LBT failures and proper recovery

procedures to establish a link successfully).

7. Claim(s) 5, 15 is/are rejected under 35 U.S.C. 103(a) as being unpatentable
over Agiwal as applied to claim 1 above, and further in view of US 20180184362 A1

to Babaei; Alireza et al. (hereinafter Babaei ‘362)

Re: Claim(s) 5, 15

Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.

Agiwal further discloses initiating a RLF procedure upon detecting a LBT failure
event (0163).

Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: perform a re-
establishment procedure by transmitting a Radio Resource Control (RRC) re-
establishment request message indicating a re-establishment cause as LBT failure, when
the LBT failure event occurs in a Primary Cell (PCell).

However, attention is directed to Babaei ‘362 which discloses a procedure after
detecting an RLF (0208 - In an example the UE may apply such parameters to meet the

radio link monitoring requirements on LAA SPcells or standalone unlicensed PCells ... If
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the UE determines that the Radio Link fails, the UE may try to reconnect with an RRC
Connection Reestablishment Request message).

Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Babaei ‘362 to provide the ability to implement reconnection
with a standalone PCell via an RRC connection reestablishment request message. The
motivation for the combination is given by Babaei ‘362 (0027 - Example embodiments of
the present disclosure enable operation of carrier aggregation. Embodiments of the
technology disclosed herein may be employed in the technical field of multicarrier

communication systems).

8. Claim(s) 6, 16 is/are rejected under 35 U.S.C. 103(a) as being unpatentable
over Agiwal as applied to claim 1 above, and further in view of US 20180176961 A1

to Babaei; Alireza et al. (hereinafter Babaei ‘961)

Re: Claim(s) 6, 16
Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.
Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: transmit, to a
master node, a Secondary Cell Group (SCQG) failure report indicating the LBT failure
problem when the LBT failure event occurs in a Primary Secondary Cell (PSCell).
However, attention is directed to Babaei ‘961 which discloses said limitation

(0183-0187 - the UE may perform a random access process on an LAA cell of the SCG
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... the SCG for a user may comprise of one or more LAA cell. In an example, the PSCell
for a UE may be an LAA cell. The transmissions on LAA cells are subject to LBT ... the
UE may increment the counter in response to the LBT indicating that the channel is
occupied ... The LBT indicating that the channel is occupied may be called LBT failure ...
The wireless device may determine that the random access process is failed in response
to the counter reaching a first value ... The wireless may transmit one or more messages
to a master base station (e.g., MeNB) in response to the failure of the random access
process. In an example, the one or more message may indicate that the random access
failure is due at least one LBT failure during the random access process. In an example,
the one or more messages may indicate that the random access failure is due to a
predetermined (e.g., a first number) of LBT failures during the random access process).
Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Babaei ‘961 to provide the ability to report an LBT failure event
associated with a PSCell of an SCG to a PCell of an MCG. The motivation for the
combination is given by Babaei ‘961 (0030 - Example embodiments of the present
disclosure enable operation of carrier aggregation. Embodiments of the technology
disclosed herein may be employed in the technical field of multicarrier communication

systems).
9. Claim(s) 8, 18 is/are rejected under 35 U.S.C. 103(a) as being unpatentable

over Agiwal as applied to claim 1 above, and further in view of US 20170231005 A1

to Babaei; Alireza et al. (hereinafter Babaei ‘005).
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Re: Claim(s) 8, 18

Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.

Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: reset the LBT
failure counter when at least one of the time period and the threshold is reconfigured.

However, the Examiner points out that it would have been obvious to one of
ordinary skill in the art at the time of the filing of the invention to have surmised through
common sense that resetting the LBT failure counter would be necessary upon
reconfiguration of the counter threshold. For example, when reconfiguring the threshold
to a smaller value than the current value of the counter, a failure event would
unnecessarily be triggered without any additional LBT failures actually occurring.
Resetting the counter would avoid such a problem.

However, attention is directed to Babaei ‘005 which discloses various reasons by
example for resetting the counter (0222 - a UE may maintain the number of and/or the
percentage of transmission attempts that failed due to LBT blocking. A UE may update
the value stored in the counter(s) after a transmission attempt fails due to LBT blocking.
In an example implementation, a UE may update the value stored in the counter(s) after
a configurable number of transmission attempts. In an example, the counter and/or the
parameter may be reset when certain conditions are met, for example, when a timer

expires, when a UE receives a specific signal from the eNB, when the counter is

transmitted, when some certain conditions are met and/or when a cell is deactivated).

Agiwal further discloses that the counter is configured by gNB via RRC signaling (0163)

Samsung Exhibit 1003, Page 113 of 356



Application/Control Number: 16/737,787 Page 11
Art Unit: 2415

Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Babaei ‘005 to provide the ability to reset a LBT failure counter
upon receiving a reconfiguration message from an eNB/gNB. The motivation for the
combination is given by Babaei ‘005 (0028 - Example embodiments of the present
disclosure enable operation of carrier aggregation. Embodiments of the technology
disclosed herein may be employed in the technical field of multicarrier communication

systems).

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until
after the end of the THREE-MONTH shortened statutory period, then the shortened
statutory period will expire on the date the advisory action is mailed, and any extension
fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory
action. In no event, however, will the statutory period for reply expire later than SIX

MONTHS from the date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KASHIF SIDDIQUI whose telephone number is (571)270-
3188. The examiner can normally be reached on M-R 6:00 EST to 16:00 EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jeffrey Rutkowski can be reached on 571-270-1215. 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.

/KASHIF SIDDIQUY/
Primary Examiner, Art Unit 2415
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Application Filing Date : January 8, 2020
Examiner : SIDDIQUI, KASHIF
Art Unit : 2415

Confirmation No. : 8326

Attorney Docket No. : US78684

First Inventor : HUNG-CHEN CHEN
Customer No. : 54000

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment

Honorable Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir/Madam:

This is in response to the Nomn-Final Office Action dated April 16, 2021, in the

above-referenced patent application. Please kindly consider the following:

A Listing of Claims begins on page 2 of this paper. This listing of claims will replace all

prior versions, and listings, of claims in the application.

Remarks begin on page 6 of this paper.

Page 1 of 9
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Listing of Claims

This listing of claims will replace all prior versions, and listings, of claims in the application:

1. (Currently Amended) A user equipment (UE) comprising:
one or more non-transitory computer-readable media having computer-executable instructions
embodied thereon; and
at least one processor coupled to the one or more non-transitory computer-readable media, the
at least one processor is configured to execute the computer-executable instructions to:
receive, by a Medium Access Control (MAC) entity of the UE, a Listen-Before-Talk
(LBT) failure indication from a lower layer_of the UE for all uplink (UL) transmissions;
increase an LBT failure counter when the MAC entity receives the LBT failure indication;
determine that an LBT failure event eeeurs-has occurred when the LBT failure counter is
greater than or equal to a threshold; and

reset the LBT failure counter when at least one of:

after-the MAC entity has not received the LBT failure indication for a time period,
and

a reset of the MAC entity is requested by an upper layer of the UE.

2. (Currently Amended) The UE of claim 1, wherein the at least one processor is further
configured to execute the computer-executable instructions to:
switch an active Bandwidth Part (BWP) of the UE to another BWP after determining that the

LBT failure event eeeurs-has occurred.

3.  (Currently Amended) The UE of claim 1, wherein the at least one processor is further
configured to execute the computer-executable instructions to:
indicate, by the MAC entity of the UE, to aan-the upper layer of the UE an LBT failure problem

after determining that the LBT failure event eeeurs-has occurred.
4. (Original) The UE of claim 3, wherein the at least one processor is further configured to
execute the computer-executable instructions to:

perform a Radio Link Failure (RLF) recovery procedure.

5.  (Currently Amended) The UE of claim 41, wherein the at least one processor is further

Page 2 of 9
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configured to execute the computer-executable instructions to:
perform a re-establishment procedure by transmitting a Radio Resource Control (RRC)
re-establishment request message indicating a re-establishment cause as LBT failure, when the LBT

failure event occurs in a Primary Cell (PCell).

6. (Currently Amended) The UE of claim 41, wherein the at least one processor is further
configured to execute the computer-executable instructions to:

transmit, to a master node, a Secondary Cell Group (SCG) failure report indicating the LBT
failure problem when the LBT failure event occurs in a Primary Secondary Cell (PSCell).

7. (Original) The UE of claim 1, wherein the at least one processor is further configured to
execute the computer-executable instructions to:

receive a configuration that indicates at least one of the time period and the threshold.

8.  (Original) The UE of claim 1, wherein the at least one processor is further configured to
execute the computer-executable instructions to:
reset the LBT failure counter when at least one of the time period and the threshold is

reconfigured.

9.  (Currently Amended) The UE of claim 1, wherein the at least one processor is further
configured to execute the computer-executable instructions to:

reset the LBT failure counter when the UE switches_from an active Bandwidth Part (BWP) of
the UE to another BWP.

10. (Canceled)

11. (Currently Amended) A method for Listen-Before-Talk (LBT) failure detection
performed by a User Equipment (UE), the method comprising:

receiving, by a Medium Access Control (MAC) entity of the UE, a Listen-Before-Talk (LBT)
failure indication from a lower layer of the UE for all uplink (UL) transmissions;

increasing an LBT failure counter when the MAC entity receives the LBT failure indication;

determining that an LBT failure event eeeurs—has occurred when the LBT failure counter is
greater than or equal to a threshold; and

resetting the LBT failure counter when at least one of’
Page 3 of 9
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afterthe MAC entity has not received the LBT failure indication for a time period, and

a reset of the MAC entity is requested by an upper layer of the UE.

12. (Currently Amended) The method of claim 11, further comprising:
switching an active Bandwidth Part (BWP) of the UE to another BWP after determining that

the LBT failure event eeeurs-has occurred.

13. (Currently Amended) The method of claim 11, further comprising:
indicating, by the MAC entity of the UE, to an-the upper layer_of the UE an LBT failure

problem after determining_that the LBT failure event eeeurs-has occurred.

14. (Original) The method of claim 13, further comprising:
performing a Radio Link Failure (RLF) recovery procedure.

15. (Currently Amended) The method of claim +4-11, further comprising:
performing a re-establishment procedure by transmitting a Radio Resource Control (RRC)
re-establishment request message indicating a re-establishment cause as LBT failure, when the LBT

failure event occurs in a Primary Cell (PCell).

16. (Currently Amended) The method of claim +4-11, further comprising:
transmitting, to a master node, a Secondary Cell Group (SCQG) failure report indicating the

LBT failure problem when the LBT failure event occurs in a Primary Secondary Cell (PSCell).

17. (Original) The method of claim 11, further comprising:

receiving a configuration that indicates at least one of the time period and the threshold.

18. (Original) The method of claim 11, further comprising:
resetting the LBT failure counter when at least one of the time period and the threshold is

reconfigured.

19. (Currently Amended) The method of claim 11, further comprising:
resetting the LBT failure counter when the UE switches_from an active Bandwidth Part (BWP)
of the UE to another BWP.

Page 4 of 9
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20. (Canceled)

Page 5 of 9
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REMARKS

Prior to the present Amendment and Response, claims 1-20 were pending in the present
application. By the present Amendment and Response, claims 1-3, 5, 6, 9, 11-13, 15, 16, and 19 are
amended, and claims 10 and 20 are canceled without prejudice or disclaimer. No new matter has
been introduced. After the present Amendment and Response, claims 1-9 and 11-19 remain pending
in the present application.

Applicant respectfully requests reconsideration and allowance of these claims in view of the
above amendments and the following remarks. As Applicant’s amendments and remarks with
respect to the Examiner’s rejections are sufficient to overcome these rejections, Applicant’s silence
as to assertions by the Examiner in the Office Action or certain requirements that may be applicable
to such rejections (for example, assertions regarding dependent claims, whether a reference
constitutes prior art, whether references are legally combinable for obviousness purposes) is not a
concession by Applicant that such assertions are accurate or such requirements have been met, and

Applicant reserves the right to analyze and dispute such in the future.

A. Rejection of Claims 1, 3.4, 7,11, 13, 14, and 17 under 35 U.S.C. § 102(a)(2)
In the Non-Final Office Action dated April 16, 2021 (hereinafter “Office Action”), the
Examiner rejects claims 1, 3, 4, 7, 11, 13, 14, and 17 under 35 U.S.C. § 102(a)(2) as being

unpatentable for purported anticipation by U.S. Patent Application Publication No. 2020/0077446
to Agiwal (hereinafter “Agiwal”). See the Office Action at page 2, item 2. For the reasons discussed
below, Applicant respectfully submits that claims 1, 3, 4, 7, 11, 13, 14, and 17 are patentably novel
and inventive over Agiwal.

Applicant is not conceding in this application that the previously pending claims are not
patentable. Rather, any alterations are without conceding to the Examiner’s positions, and being
made only to expedite prosecution of the present application, and are without prejudice to the
presentation or assertion, in the future, of claims relating to the same or similar subject matter as the
previously pending claims. As such, by the present Amendment and Response, Applicant has
amended independent claims 1 and 11 to recite, inter alia, “resetting the LBT failure counter when
a reset of the MAC entity is requested by an upper layer of the UE”. Support for the amendment
can be found in the originally filed application, such as at original claims 10 and 20, and at least at
paragraph [0043] of the present application.

Applicant respectfully submits that Agiwal fails to teach, disclose, or suggest all features
recited by amended independent claims 1 and 11. More specifically, the Examiner asserts that

Agiwal does not appear to explicitly disclose the subject matter of claims 10 and 20. See page 11 of
Page 6 of 9
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the Office Action. Consequently, Applicant respectfully submits that independent claims 1 and 11,
as amended herein, are not anticipated by Agiwal. The Examiner also asserts that U.S. Patent
Application Publication No. 2017/0231005 to Babaei (hereinafter “Babaei”) discloses, in paragraph
[0222] various reasons by example for resetting the counter. /d. Babaei, in the cited section, as the
Office Action pointed out, describes “the counter and/or the parameter may be reset when certain

conditions are met, for example, when a timer expires, when a UE receives a specific signal from

the eNB, when the counter is transmitted, when some certain conditions are met and/or when a cell
is deactivated.” Applicant respectfully submits that, as shown above, nowhere does Babaei describe

“reset the LBT failure counter_when at least one of [...] a reset of the MAC entity is requested,” as

recited in amended independent claim 1. Even if, ad arguendo, Babaei describes resetting of the
counter when a reset of the MAC entity is request (e.g., by receiving a specific signal), based on the
teachings of Babaei (as shown above), the specific signal is received from the eNB, and not from
“an upper layer of the UE,” as recited in amended independent claim 1. Withdrawal of the pending
rejection is therefore respectfully requested.

Independent claim 11 includes features similar to those recited in amended independent claim
1. Therefore, for at least similar reasons presented above with regard to independent claim 1,
Applicant respectfully submits that independent claim 11 is also patentably distinguishable over
Agiwal, singly or in combination with Babaei. Withdrawal of the pending rejection is therefore
respectfully requested.

As discussed above, amended independent claims 1 and 11 are patentably distinguishable over
Agiwal. As such, claims 3, 4, and 7 depending from and further limiting independent claim 1, and
claims 13, 14, and 17 depending from and further limiting independent claim 11, are, a fortiori,
also patentably distinguishable over Agiwal for at least the reasons presented above, and also for
additional limitations contained in the dependent claims. Withdrawal of the pending rejection is

therefore respectfully requested.

B. Rejection of Claims 2, S, 6. 8-10, 12, 15, 16. and 18-20 under 35 U.S.C. § 103(a)
In the Office Action, the Examiner rejects claims 2 and 12 under 35 U.S.C. § 103(a) as being

unpatentable for purported obviousness over Agiwal in view of U.S. Patent Application Publication
No. 2020/0154480 to Pradeep et al. (hereinafter “Pradeep”). See the Office Action at page 5, item 4.
The Examiner also rejects claims 5 and 15 under 35 U.S.C. § 103(a) as being unpatentable for
purported obviousness over Agiwal in view of U.S. Patent Application Publication No.
2018/0184362 to Babaei et al. (hereinafter “Babaei ‘362”). See id. at page 6, item 5. Further, the

Examiner rejects claims 6 and 16 under 35 U.S.C. § 103(a) as being unpatentable for purported
Page 7 of 9
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obviousness over Agiwal in view of U.S. Patent Application Publication No. 2018/0176961 to
Babaei et al. (hereinafter “Babaei ‘9617). See id. at page 7, item 6. In addition, the Examiner rejects
claims 8-10 and 18-20 under 35 U.S.C. § 103(a) as being unpatentable for purported obviousness
over Agiwal in view of U.S. Patent Application Publication No. 2017/0231005 to Babaei et al.
(hereinafter “Babaei ‘005”). See id. at page 8, item 7. For the reasons discussed below, Applicant
respectfully submits that independent claims 1 and 11, as amended herein, are patentably
distinguishable over Agiwal in view of Babaei ‘005 and the remaining cited references, either
singly or in any combination thereof.

As discussed above, amended independent claims 1 and 11 are patentably distinguishable over
Agiwal in view of Babaei ‘005 and the remaining cited references. As such, claims 2, 5, 6, 8, and 9
depending from and further limiting patentable independent claim 1,1 and claims 12, 15, 16, 18,
and 19 depending from and further limiting patentable independent claim 11, are, a fortiori, also
patentably distinguishable over Agiwal, Babaei ‘005, and the remaining references, for at least the
reasons presented above, and also for additional limitations contained in the dependent claims.

For example, in rejecting claims 9 and 19, the Examiner asserts that “Agiwal does/do not
appear to explicitly disclose herein the at least one processor is further configured to execute the
computer-executable instructions to: reset the LBT failure counter when the UE switches to another
BWP” See Office Action at page 10. However, the Examiner asserts that “it would have been
obvious ... to have surmised through common sense that resetting the LBT failure counter would be
necessary upon switching to another BWP.” Id. The Examiner then refers to “Babaei ‘005 which
discloses various reasons by example for resetting the counter,” specifically citing paragraph [0222]
therein. /d.

Applicant respectfully submits that none of the reasons for resetting a counter for LBT
blocking that are listed in paragraph [0222] of Babaei ‘005 involve a BWP (Bandwidth Part), much
less including switching from a current active BWP of the UE to another BWP, as recited in
amended dependent claims 9 and 19. Further, Applicant respectfully submits that while the
Examiner appeals to common sense, a reason as to why “resetting the LBT failure counter would be
necessary upon switching to another BWP” is not provided. See id. Accordingly, Applicant
respectfully submits that claims 9 and 19 are patentably distinguishable over Agiwal, Babaei ‘005,
and the remaining cited references for at least these additional reasons.

In view of at least the foregoing remarks, Applicant respectfully requests withdrawal of the

pending rejections.
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CONCLUSION

In view of the above, the undersigned representative respectfully submits that the foregoing
Amendment and Response places this application in condition for allowance and a Notice to that
effect is earnestly solicited. If the Examiner believes that there are any issues that can be resolved
by a telephone conference, or that there are any informalities that can be corrected by an
Examiner’s amendment, please call the undersigned representative at the number given below.

The undersigned representative requests any extension of time that may be deemed necessary
to further the prosecution of this application.

The undersigned representative authorizes the Commissioner to charge any additional fees
under 37 C.FR. 1.16 or 1.17 that may be required, or credit any overpayment, to Deposit Account
No. 602615, referencing Attorney Docket No.: US78684.

Respectfully submitted,

By / Amir Bahrami /

Amir Bahrami

Registration No.: 70,460

ScienBiziP, P.C.

550 S. Hope Street, Suite 2825

Los Angeles, CA 90071

Phone: (213) 426-1780

Email: amirbahrami@scienbizippc.com
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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
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Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

DETAILED ACTION

Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

(a)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the patent
or application, as the case may be, names another inventor and was effectively filed before the
effective filing date of the claimed invention.

2. Claim(s) 1, 3, 4, 7, 11, 13, 14, 17 is/are rejected under 35 U.S.C. 102(a)(2) as

being anticipated by US 20200077446 A1 to Agiwal; Anil

Re: Claim(s) 1, 11

Agiwal discloses a user equipment (UE) (Fig. 9)

comprising: one or more non-transitory computer-readable media having
computer-executable instructions embodied thereon (0191 and Fig. 9 — 930);

and at least one processor coupled to the one or more non-transitory computer-

readable media (Fig. 9 — 920),
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the at least one processor is configured to execute the computer-executable
instructions to: receive, by a Medium Access Control (MAC) entity of the UE, a Listen-
Before-Talk (LBT) failure indication from a lower layer for all uplink (UL) transmissions
(0160 - PHY checks the channel status (based on LBT) . 0163 - 0163 - If MAC entity
receives indication N consecutive times or N times within a configured time (as in
Embodiment 1}, indicating that PHY failed to transmit PRACH preamble due to LBT failure
... A counter (LBT_FAIL_COUNTER) can be maintained to count the LBT failures within
an LBTFailureTimer. If MAC receives the indication that PHY failed to perform UL
transmission due to LBT failure, UE (re-)starts the LBTFailureTimer, MAC also
increments LBT_FAIL_COUNTER);

increase an LBT failure counter when the MAC entity receives the LBT failure
indication (0163 — see last citation);

determine an LBT failure event occurs when the LBT failure counter is greater than
or equal to a threshold (0163 - If MAC entity receives indication N consecutive times or
N times within a configured time (as in Embodiment 1), indicating that PHY failed to
transmit PRACH preamble due to LBT failure, MAC entity may indicate RA problem to
higher layer (i.e., RRC) or indicate LBT problem to higher layer);

and reset the LBT failure counter after the MAC entity has not received the LBT
failure indication for a time period (0163 - If MAC receives the indication that PHY failed
to perform UL transmission due to LBT failure, UE (re-)starts the LBTFailureTimer ... If
LBTFailureTimer expires, UE resets the LBT_FAIL_COUNTER, i.e., sets

LBT_FAIL_COUNTER to 0).
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Agiwal further discloses a method performed by a user equipment (see at least

Abstract) as required by claim 11.

Re: Claim(s) 3, 13

Agiwal discloses wherein the at least one processor is further configured to
execute the computer-executable instructions to: indicate, by the MAC entity of the UE,
to an upper layer an LBT failure problem after determining the LBT failure event occurs
(0163 - MAC entity may indicate RA problem to higher layer (i.e., RRC) or indicate LBT

problem to higher layer).

Re: Claim(s) 4, 14

Agiwal discloses wherein the at least one processor is further configured to
execute the computer-executable instructions to: perform a Radio Link Failure (RLF)
recovery procedure (0163 - MAC entity may indicate RA problem to higher layer (i.e.,
RRC) orindicate LBT problem to higher layer. RRC may declare RLF and/or perform cell

reselection upon receiving this indication from MAC).

Re: Claim(s) 7,17

Agiwal discloses wherein the at least one processor is further configured to
execute the computer-executable instructions to: receive a configuration that indicates at
least one of the time period and the threshold (0163 - LBTFailureTimer and MAX_COUNT

are configured by gNB via RRC signaling).
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Claim Rejections - 35 USC § 103
3. 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.

4. Claim(s) 2, 12 is/are rejected under 35 U.S.C. 103(a) as being unpatentable
over Agiwal as applied to claim 1 above, and further in view of US 20200154480 A1

to Jose; Pradeep et al.

Re: Claim(s) 2,12

Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.

Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: switch an active
Bandwidth Part (BWP) of the UE to another BWP after determining the LBT failure event
occurs.

However, attention is directed to Jose which discloses said limitation (0049 - in an
event that the consistent LBT failure is declared/determined on a channel, the UE may
be configured to perform some actions. The channel may comprise a bandwidth part
(BWP) or a sub-band. For example, in an event that the consistent LBT failure event is
determined on a BWP, the UE may be configured to initiate a switch to a different BWP

in an event that there is another BWP with configured RACH resources).
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Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Jose to provide a fallback procedure upon detecting an LBT
failure event. The motivation for the combination is given by Jose (0008 - it is needed to
provide proper mechanisms to detect consistent LBT failures and proper recovery

procedures to establish a link successfully).

5. Claim(s) 5, 15 is/are rejected under 35 U.S.C. 103(a) as being unpatentable
over Agiwal as applied to claim 1 above, and further in view of US 20180184362 A1

to Babaei; Alireza et al. (hereinafter Babaei ‘362)

Re: Claim(s) 5, 15

Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.

Agiwal further discloses initiating a RLF procedure upon detecting a LBT failure
event (0163).

Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: perform a re-
establishment procedure by transmitting a Radio Resource Control (RRC) re-
establishment request message indicating a re-establishment cause as LBT failure, when
the LBT failure event occurs in a Primary Cell (PCell).

However, attention is directed to Babaei ‘362 which discloses a procedure after
detecting an RLF (0208 - In an example the UE may apply such parameters to meet the

radio link monitoring requirements on LAA SPcells or standalone unlicensed PCells ... If

Samsung Exhibit 1003, Page 141 of 356



Application/Control Number: 16/737,787 Page 7
Art Unit: 2415

the UE determines that the Radio Link fails, the UE may try to reconnect with an RRC
Connection Reestablishment Request message).

Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Babaei ‘362 to provide the ability to implement reconnection
with a standalone PCell via an RRC connection reestablishment request message. The
motivation for the combination is given by Babaei ‘362 (0027 - Example embodiments of
the present disclosure enable operation of carrier aggregation. Embodiments of the
technology disclosed herein may be employed in the technical field of multicarrier

communication systems).

6. Claim(s) 6, 16 is/are rejected under 35 U.S.C. 103(a) as being unpatentable
over Agiwal as applied to claim 1 above, and further in view of US 20180176961 A1

to Babaei; Alireza et al. (hereinafter Babaei ‘961)

Re: Claim(s) 6, 16
Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.
Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: transmit, to a
master node, a Secondary Cell Group (SCQG) failure report indicating the LBT failure
problem when the LBT failure event occurs in a Primary Secondary Cell (PSCell).
However, attention is directed to Babaei ‘961 which discloses said limitation

(0183-0187 - the UE may perform a random access process on an LAA cell of the SCG
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... the SCG for a user may comprise of one or more LAA cell. In an example, the PSCell
for a UE may be an LAA cell. The transmissions on LAA cells are subject to LBT ... the
UE may increment the counter in response to the LBT indicating that the channel is
occupied ... The LBT indicating that the channel is occupied may be called LBT failure ...
The wireless device may determine that the random access process is failed in response
to the counter reaching a first value ... The wireless may transmit one or more messages
to a master base station (e.g., MeNB) in response to the failure of the random access
process. In an example, the one or more message may indicate that the random access
failure is due at least one LBT failure during the random access process. In an example,
the one or more messages may indicate that the random access failure is due to a
predetermined (e.g., a first number) of LBT failures during the random access process).
Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Babaei ‘961 to provide the ability to report an LBT failure event
associated with a PSCell of an SCG to a PCell of an MCG. The motivation for the
combination is given by Babaei ‘961 (0030 - Example embodiments of the present
disclosure enable operation of carrier aggregation. Embodiments of the technology
disclosed herein may be employed in the technical field of multicarrier communication

systems).
7. Claim(s) 8-10, 18-20 is/are rejected under 35 U.S.C.103(a) as being

unpatentable over Agiwal as applied to claim 1 above, and further in view of US

20170231005 A1 to Babaei; Alireza et al. (hereinafter Babaei ‘005).
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Re: Claim(s) 8, 18

Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.

Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: reset the LBT
failure counter when at least one of the time period and the threshold is reconfigured.

However, the Examiner points out that it would have been obvious to one of
ordinary skill in the art at the time of the filing of the invention to have surmised through
common sense that resetting the LBT failure counter would be necessary upon
reconfiguration of the counter threshold. For example, when reconfiguring the threshold
to a smaller value than the current value of the counter, a failure event would
unnecessarily be triggered without any additional LBT failures actually occurring.
Resetting the counter would avoid such a problem.

However, attention is directed to Babaei ‘005 which discloses various reasons by
example for resetting the counter (0222 - a UE may maintain the number of and/or the
percentage of transmission attempts that failed due to LBT blocking. A UE may update
the value stored in the counter(s) after a transmission attempt fails due to LBT blocking.
In an example implementation, a UE may update the value stored in the counter(s) after
a configurable number of transmission attempts. In an example, the counter and/or the
parameter may be reset when certain conditions are met, for example, when a timer

expires, when a UE receives a specific signal from the eNB, when the counter is

transmitted, when some certain conditions are met and/or when a cell is deactivated).

Agiwal further discloses that the counter is configured by gNB via RRC signaling (0163)
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Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Babaei ‘005 to provide the ability to reset a LBT failure counter
upon receiving a reconfiguration message from an eNB/gNB. The motivation for the
combination is given by Babaei ‘005 (0028 - Example embodiments of the present
disclosure enable operation of carrier aggregation. Embodiments of the technology
disclosed herein may be employed in the technical field of multicarrier communication

systems).

Re: Claim(s) 9, 19

Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.

Agiwal does/do not appear to explicitly disclose herein the at least one processor
is further configured to execute the computer-executable instructions to: reset the LBT
failure counter when the UE switches to another BWP.

However, the Examiner points out that it would have been obvious to one of
ordinary skill in the art at the time of the filing of the invention to have surmised through
common sense that resetting the LBT failure counter would be necessary upon switching
to another BWP. LBT procedures are specific for a particular channel/BWP and thus
switching to another channel/BWP would necessitate a different LBT failure count,
otherwise LBT failure events would be subject to false alarms.

However, attention is directed to Babaei ‘005 which discloses various reasons by
example for resetting the counter (0222 - a UE may maintain the number of and/or the

percentage of transmission attempts that failed due to LBT blocking. A UE may update
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the value stored in the counter(s) after a transmission attempt fails due to LBT blocking.
In an example implementation, a UE may update the value stored in the counter(s) after

a configurable number of transmission attempts. In an example, the counter and/or the

parameter may be reset when certain conditions are met, for example, when a timer

expires, when a UE receives a specific signal from the eNB, when the counter is
transmitted, when some certain conditions are met and/or when a cell is deactivated).
Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Babaei ‘005 to provide the ability to condition resetting an LBT
failure counter upon switching to another BWP. The motivation for the combination is
given by Babaei ‘005 (0028 - Example embodiments of the present disclosure enable
operation of carrier aggregation. Embodiments of the technology disclosed herein may

be employed in the technical field of multicarrier communication systems).

Re: Claim(s) 10, 20

Agiwal discloses those limitations as set forth in the rejection of claim(s) 1 above.

Agiwal does/do not appear to explicitly disclose wherein the at least one processor
is further configured to execute the computer-executable instructions to: reset the LBT
failure counter when a reset of the MAC entity is requested.

However, attention is directed to Babaei ‘005 which discloses various reasons by
example for resetting the counter (0222 - a UE may maintain the number of and/or the
percentage of transmission attempts that failed due to LBT blocking. A UE may update

the value stored in the counter(s) after a transmission attempt fails due to LBT blocking.
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In an example implementation, a UE may update the value stored in the counter(s) after
a configurable number of transmission attempts. In an example, the counter and/or the
parameter may be reset when certain conditions are met, for example, when a timer

expires, when a UE receives a specific signal from the eNB, when the counter is

transmitted, when some certain conditions are met and/or when a cell is deactivated).
Therefore it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to modify the Agiwal invention by employing
the teaching as taught by Babaei ‘005 to provide the ability to reset an LBT failure counter
upon being requested to do so by the eNB. The motivation for the combination is given
by Babaei ‘005 (0028 - Example embodiments of the present disclosure enable operation
of carrier aggregation. Embodiments of the technology disclosed herein may be employed

in the technical field of multicarrier communication systems).

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KASHIF SIDDIQUI whose telephone number is (571)270-
3188. The examiner can normally be reached on M-R 6:00 EST to 16:00 EST.
Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)

at http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jeffrey Rutkowski can be reached on 571-270-1215. 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.

/KASHIF SIDDIQUI/
Primary Examiner, Art Unit 2415
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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 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 06/08/2020 16/737,787 - GAU: 2415

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.S5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S5.C. 552a(m).

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

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

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

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

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

/Kashif Siddiqui/ (04/13/2021)
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450
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| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/737,787 01/08/2020 HUNG-CHEN CHEN US78684
CONFIRMATION NO. 8326
54000 PUBLICATION NOTICE
ScienBiziP, PC
550 South Hope Steet R
Suite 2825

Los Angeles, CA 90071

Title:METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Publication No.US-2020-0221495-A1
Publication Date:07/09/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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NON-PATENT LITERATURE DOCUMENTS Remove
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(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
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*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. ? Enter office that issued the document, by the two-letter code (WIPO
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Application Number 16737787

Filing Date 2020-01-08
INFORMATION DISCLOSURE o cd inventor ‘ HUNG-CHEN CHEN
STATEMENT BY APPLICANT Art Unit ‘

( Not for submission under 37 CFR 1.99)

Examiner Name ‘

Attorney Docket Number ‘ Us78684

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature fAlvin Koan/ Date (YYYY-MM-DD) 2020-06-04

Name/Print Alvin Koan Registration Number Fi8468

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S5.C. 552a(m).

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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English Translation of Abstract of China Patent Application No.
CN107770868A

The embodiment of the invention discloses one kind to control cell canceling method,
including : When a triggering condition is met, the control cell MAC CE of media control
Access Layer are generated ; Listem-before-talk LBT is performed to the unauthorized
carrier cell of base station ; After obtaining the implementing resuit of the LBT, cancel
the MAC CE.The embodiment of the present invention further simultaneously

discloses a kind of control cell and cancels device and terminal.
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BEPRAT I i 5of P ik FE il ) AR A N X BEAT BT e 5 A2 AE IR LBT e Tt R sl 5387 2 T
WHLs

AH LMY, Bk B AR e, B A4 B T 0 5 P ik LBk 7 19 2R WSOk 508 Tk i o T30 R B8
U FITRMAC CE , 3l L S A 3B/ XA IR T HN T B 2 ik 2k i

13 ARAEBCR ER 10T ) 256 B, HAFAEAE T,

PR PAT I, 4

= PAT RS, T P i 2k ki R AR SR AU BN X i AR, RAEPTIALBTIL TR
I TEC 32 5 2R TR 1] 5

5 =l A AR, T I SR A 2% RO TR) AN RE 1 FIBE I 8] IR fid A2 T 3t 5 = 04T T B
AT I I XS BT I ki ) AR 2 B /N X BEATLBTIL B » S AE PR LBT Ik A4 Sk WU 0 578 2 T
IH] 5
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AH NS, BT IR B A , ELAR T - 1 5 PR LB TRl A2 i B « HLAC 57 A8 2 A 1) A B 3k T
IR TR ] (A B, JE ) A A SRR /N X R 32 T IRMAC CEZ2 BT ik B3l , B FITIRMAC CE.

14 AR ROPFTIA [ 28 B, HAFHETE T,

PR BAT R, AL FE -

VU FHAT FAREBR , FH T 5 s B3k (1) A A ER % /N X AT LB T B , Ao A8 BT iR LBT ik B2
TR e 57 2R TR [7] 5

B DU ik A F AR, FH T 10 S5k 10 2R OS] A R ek 3 15 B (| B, Ak A BT 3 388 DU PRAT F R B
PAT T IR Xof I 3k S ks ) HE AL U /N X HEAT LTI B L A% 76 T IR LB Tk e 2 T sk 3.0 7% 2 e s
7] 5

AHNLHE , BT B AR B, ELAA T « 6 5 2138 FIrak F 15 i TR B Bl LBT I F2 2R Al Eh s, B
YHHTIRMAC CE , 38 ek 32 A3 i /I X A 326 38 N 2. 28 Fira Jikaiky

15 ARER RN EROFTIA M 28 B, HAFMELE T, FTRMAC CEARFEZZ M XOIR & 15 BSRAT/
B ZE R EHEPHR.

16 AR AL RN ZLROPT IR (19 28 B, FARAEAE T, Frik il &R S5 F B FE A TAT B — Iiei & 2
P

B2 i I 4 B e 1 R S B = R S I S = 2 ) T O i 7| e

WA WA IR B EAT B4 EC H AR F8 09 579 K T 85 T-BSR , BSR JE JHH & i) 25 &8
AL BSRE I #5E I H Y AT AA AR i s, A HH BHOGE i 28 B8], PHRI A B R A 0, 33
ARG NX Scel 1, Dl S8 DR ELR L fa e 1R -

17— Ph s , HAFAEAE T , L FEAT A% 2% AL TR 3%

FITIA b B 28 TP AT A T AL AT HE S

TR AL TR ZE , T HAT TR TH HALAT AT HE A, DASEE LT e 4E -

T R SR AT N, AR R AR R i e N R 45 1S JTMAC CE

Xof 0l () AEFZ A 3P /N X AT ST 5 Ui LBT 5

13RI PR LBT R FHAT 45 5 )5, BT BT IRMAC  CE.

18 MR AR EE SR 17 FIr ik (1 £ 3t , T o 35 3l (1 R F2 BB /N X /AT S W J5 UL LBT , 13
B FTIRLBTHI AT 45 )5 , EUH FTIAMAC CE, fu.4

X FIT IR ok 1 A E 452 R /N X3R4T LBTIE 72 5

472 TR LBTIE B2 il DB, I I B i A 42 B /N X 3% BITIRMAC CE &8 Firad i, BUVH
JIFIRMAC CE.

19 AR A R EZ SR L8 FITIAR (19 £ vty , BT xo) 3 (1 AR B2 AR /I X FHAT ST S5 U LBT , 453 3]
TR LBTI AT 45 R 5 , BUH FTIRMAC CE, 3,45

Rof FIT 3 3k ) S E R AL /N X BEAT LB B 5 S AE BT IR LBT e 42 2 WU A B 37 2R LR 2 5

BT IS 119 5% WOR AN B I TS R B 5 B 5 BAT I 3R 6o P s 2 3k 1) AR F2 A 38 /1 [X 3
ATLBTIEFE , S 7 B LBT ik 2 2R W i) B8 3T 2R RO iR B 1) 20 3%

1 7€ Fr iR LBT L 2 ple 2y« ELSEHT J 1) 2 MR A J8 I P o P8 o B, i B i JE 42 A
U/ INX K IEFTRMAC CEZE Bk B3k , B BT 3RMAC CE.

20 . FR 3 BRI B SR 17 BT () £ g, BT 3 o 228 36 140 AR F2 BUER B /N X AT 56 IR 5 ULBT , 45
B FTIRLBTHI AT 45 )5, EUH FTIAMAC CE, fu.4

4

Samsung Exhibit 1003, Page 172 of 356



CN 107770868 A wm F E Ok B 4/4 T

o T 32 3 (1) AR AR A ER P /N X FEATLBTIE 4 , M AE T IR LB T I T 2 W e 30 5% 2 WO 1)

TEL S 119 2% WA () A JE8 3ok F 156 e [T, B 52 AT BT 3 6o B 2 3k 1) AR 42 AL 388 /N X R AT
LBTb R , S AE BT iR LBk R 2k JEC RS 100 35 2 O ) 1) 26 358 5

58 238 BT IR TSI (RIS BrAR LBT ik R A sl TR, B I B IAMAC  CE , I8 I 32 A0 3 i /N X
KAIKIEHEN B E TR G .
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—MIEFE TTEUHT R R B RN

FAR G
[0001] AT B S i A AU, JE Heish S — s A T O U v 2 L S 25 i o

HREAR

[0002] KW HE 245 (LTE, Long Term Evolution) ™, BA&k 2 A £ i (MAC,Media
Access Control) Jz 37 B2 i 1% 45 15 18 $2 L B s AL A 1 53 R 2 Vs 4 G, Se iR & E 3)
AL R (HARQ,Hybrid ARQ) Y% (SCH, Scheduling) « 484 2% A ¥ F1 &2 FH fig 52 Fi (MUX,
Multiplexing)%F DIRE sMAC)ZE RIE K N AL = M £ s  MACZ 11 4% i1l45 75 (MAC CE,MAC
Control Element),Z% & HEFepadding;MAC CEH AT AT, FAT EE OSSP DOIRSHR
& (BSR,Buffer Status Report), hZE 8K (PHR,Power Headroom Report)Zf.

[0003] &b T4 2 om 75 22 R 06 PATEUAR , R A FAT BIREER B, 2 o 45 kil
IR IEBSR, 457 A 2% U (1 22 i B E DR /N F BLI 2R 5 IME, JE sk i 3 e AR Ui B0 1 2= S HE 3R A0
G PR KIS, 45 2o EC A RLRY AT HRAL, £l B FATEAUE A AR IE AT HE A%k
Ui WSCBI I AT R 08 R 06 v 2% 1 1 BT A B CANEL 5 BSR) 5 B3 24 i AEBSRZH B 4T A& R
1%, T fid A2 PRI BSR 2= 4 BV o

[0004] A ;%3 (UE,User Equipment) 4RI &S AR ML UE S R RS D3, — %
17, UEH ik PHRIE #2245 UE B K R S Dh 3 5 | 14T = /518 (UL-SCH,Uplink Shared
Channel ) FlFR _E 472 %]/5318 (PUCC,Physical Uplink Control Channel )R] A& 5T ShZE A
ZEHE 3L (eNB,Evolved Node B), eNBARHHIX A2 R 3E4T AT V8 FIBE RS & B, i — 25
YEIE & 5 HEAT D 2242 ] (AN R S D ZR B N R S Dh 3, LS BE3EAT B 1 D3 K /N)
PAYH A2 UE Y BT R Zh 3 AN BE i UB B K R S Zh 28, () i i B S Ll 0 R () 2K 5 2 2% o
a5 PHREAH A0 U5 & 32 AS 5 HE 2 ), WA 4 IR PHR A 2 4 HY o

[0005] B 5 Z 4 b 55 19 PO G, B BURTRE K AN B A2 b BOK i 2dl = s B A, LTEIZ
s R AR AR YR (Unlicensed Carrier) I HELTE, B it IR SR % S 4> 10 152
P P B I & s AR AR (AR ) f& PR 7EE R BUM B T) (4, B X o 28 M A 28
L) AR (RG] T, AR 2P0 B8 B R R e (3L ) s 910, 3ok
P IEFEDTE WL L bR o2k A L R IR 2k B (WiFi, Wireless Fidelity)%%#8
Af T AR o AR A A E I AN A 8 ] DAE I F i 2R A i T =S A, A AT DL I X
e 77 AT S AR BRI E B AL S 0 R 78, RO A E N E RS /N X, HE 4%
BURPEAE N E AR SS /N X, SR, EBARMAC CER] DL I AR B A0k A AL B T AR B A 3
B B ST S5 U (LBT, Listen before talk)s 4 A G2 ffi FH, ZEIL37 5 K, MAC CE4H
BRI A K im P R 2 S, BRVEMAC CE, R4, JMLBTIR $RAT 45 B 2R MRt , % ot o2 A
A R IEMAC CEZR ik , T 30033 TV 3R S0 4% v 1) SE B A% I

EIAAE
[0006] A7 % T 1k, A W SE TG A BB S (3t — Bh = S Jn B 7 1 B B R 2 v, AR T AR
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AR TE AT B A I, M LBT 5 WO 2% 0 RE S R IEMAC CE , fifi 5 3530 BB 5 3R 21 2% g 24
AT SERRAE 00 , FEAR M 20 (1 M BIMAC CEREME #EAT S EE M i &

[0007] Sk 3R H W, AR HIHERTT 208 IXFESLIIT -

[0008]  F—J5 1, A BH SE 9 v B A 7 — Pl S ST B O v A < 2439 2 fi R 2k 1
A, AR A A 5 il 22 N 2 0 4% 31 45 TEMAC  CE 5 56 32 35 (1 AR F2 BUER 8 /N X HAT S8 W J5 UL LBT 5
152 PR LBTII AT 45 3 5, HUUH BT IAMAC CE.

[0009]  7E L3R5 e vp, B X 35 il (1 AR B2 A 38 /N X AT LBT , 15 B Bl LBT I $AT 45 S
J&i > U FTIRMAC CE , G345 : Xof B 22 5 i B 4B /N X BEAT LBTIL 7 5 6 52 Pr i LBT ik F2
D dE I B A E AR AR /N X R K BT IRMAC  CE %2 i ik i, BV PP IRMAC CE.

[0010]  fE FIRTy &b, ik %) Bk il (KT B B AL E e /N X AT LBT , 13 21 Bl LBT I AT 45
J&i  BUH BTIRMAC CE , A8HE < %F B Bl (1) JE 2 A 38 /N X AT LBTIE 2 , A AE iR LBTIL 2
2% WAt B8 i 2 WL VR 20 5 B30T S 1) SR TR A e 3 T IR BT, EE 55 FRAT I I o P s ksl )
ARFRER N X AT LBTIE R , K2 A BT R LB TR B 2 WA B8 35 2 O vk B i) 25 38 5 i 58 TSR LBT
TR R Dy HL R F 15 2% TR B0 A R e o F 15 R N 38 3o P HE S A E I /N X R IR T
IRMAC CEZE Frid ksl , B FriiMAC CE.

[0011]  7E IR U5 G p, B X 32 il (1 AR B2 A 380 /N X AT LBT , 13 B Bl LBTHI AT 45 SR
Jei > BUH BITIRMAC CE , B34 « % B i Jnli (1) AR 2 A 3 /N X AT LB Tk B , A2 AE iR LBT I #42
IR ALY E 38 2 MG 8L 5 B39 i (4 2R TG /R B00AS B 3 P T YR B, B85 AT B IR %) B I Bl (1)
HEFZ BRI X AT LBTIE AR , K AE BT LBT R 2 2 W B8 387 2 O vk 1) 0 B8 5 52 BT R LBT
T AR 1 2 W R BG83 BT 3 FOTE IR BB, BV FITIRMAC CE , Jd ik 52 B 3% /0N X R 326 38 v 16
Sy 57 Sl

[0012]  fF IR Ty G, il %) B8 il () AR B AL B /N X FRATLBT , 13 21 Bl LBT R AT 45
J&  BUH BT IRMAC  CE , BL4E < %f B B anh (R JE B2 A 38 /N X AT LBTIE B2 , A2 AE iR LBTIL 2
IR ALY 10, 35 2 TRC IS (1) 5 300 35 P 2R T s T A s ek T 182 Bk () s, B 55 PR AT BTk o B s 5 3 1) A
PRI /X BEATLBTIE AR , B AE BT IR LTk i 2 WO 30 57 2 O ] 1) 25 98 s 1 52 BT IR LBT i
FEAR T HAC S e D Bsk T AS AR I B i T35 sl TR B, 38 3o B i S EF2 0338 /N X R 326 T iAMAC
CEZ: BTk A3k , BV BT i MAC CE

[0013]  7E B3R5 e p, B 0 3 il (1 AR B2 B0 38 /N X AT LBT, 13 B AT IR LBT I AT 45 SR
J&i > U FTIRMAC CE , A48 « Xof B 22 55 i B B3 /N X AT LBTIL 7 , A 7E Fr s LBT ik F
SR WU 0L 37 2 U] TR) 5 0 378 1) 2R U [0 AN A8 3 T8N () B, 25 55 PHAT BT 3 o i s ks (1) A1
AL /N X AT LB R, B AE i LB T3k 5 2 T I 1 5 2 AC I 1) 1) 28 3% 1 5 3138 P ik
FRASE AT 18] B IR LB T 3oL 72 2R s Bt , B FIFARMAC  CE, 3l i S2 AL 335 /N X R 3638 4034 B 2
RFEuE,

[0014]  7£ kD5 Z=rh, ITIAMAC CEALFRZE M X IR ASH 15 BSRFN/ B Dh 2 43 &4k 5 PHR .
[0015] 7 IR & rh, Frik filok 46 A48 DL R AT — I s 3 2 00 Y 2R BAT B bt
2R AR A AT R A R S SRS B Y AT B B IR B T A AR A& U B U B
AT R4 T HLIE 7R 735 K T80 T-BSR, BSRJ& M S I 28 48N , T AL BSRE N 2848 H 24 5l
1 W I s, JE I B e 28 ), PHRIV A B R AL 08 , WO S IR 45 /N X Scel 1, ThE
S B RN B e e 1R .
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[0016] 45 =1 , A% 5 B St 9 o 8 05 7 i 1 425 0 BN B L A0 « 2R e, JH T
A JE A R 2 PRI 2 PR 0 N S 035 013 TEMAC CE 5 AT B, FHI T 4 ekt 42
BB K BAAT J6 T S5 DELBT ; B A , F T 79 5 T LBT (1 44T 45 S U5 , B3 TR MAC
CE.

[0017]  ¢5 F3k 7y ge i, sk AT ARB L FET T « ol JF 3k ot 0 A S A A BN (X 34 AT LB T
SR B B L TR O A, B P T 05 TR LB TSt R A S SEB e T Ak o 52 38 3/
[X % 3 FTRMAC CBZ ik Jint , B FTAMAC CE,

[0018] 75 Ek7yge Rk 3AAT B , 045 « 25— 3RAT TRIB , FIT- X 7 o s 1 4 A
BRI N HEATLBTIE R , B8 IR LB Tt 72 5k JUCRRF 5395 2 T 8 5 55— il e, P T o35
1 2 T 5 AN T UK i R TS 555 AT T BB AT T A e 738 3 3 1 {24
BRI/ K AT — LB it B2, 7 T i LB T ok 2 2 TR B S 37 24 UG 880« AL s 9 i B 9
He, L T B0 PR LBTIE R T « L ¥ 397 S 1 S e B AN o ik T U SR 3 ot o
SRAFAAUAR BN X 226 FTAMAC CEZS ik Hint , U T AMAC CE.

[0019] 75 Rk 77 %, Rk SAAT B, (045 « 28— 3AAT FRIBE , F-T- % FF ik i 1 2 A
BN K HAT LB TR AR , B /e B LB T3t A 5 S B 395 2 e85 55— iR TR e, P T o35
T3 1RO T B R T B A Tk 385 AT T BE BB AT i e 3 33 1 450
BRI X HEAT LB 7L, B A R LB Tzt i 5k TR o 357 5k T 85 5 PR IS 4k SR e, L
s FHT 5 PR LB TS TR 4 2 T U SR Tk T B i S B FTSAMAC CE, i3 S b
AN BB A B T T

[0020] 76 bk 7y Ze, Bk AT A , (045 « 35 =3AAT TRI B , T 8 P ok ekt 42 A
BN HEATLBTIE AL , B7E A LB Tiot A2 5k A 03 2 TR I 5 38 = i FBLde , i F i
£ 2 T 1) A T o PR i R T 55 = SHAT TR B AT ok o ek e - 2 A 382
PN BEATLBTIE TR , 2 75 P AR LBT3el 5 2 WO 20 37 2 RO 1] « AEL RS2 M , 7 R B e , L4
FIT « 0052 TR LB 3ot 2 e Ty« ELAE 7 0 R TR ) S ik P A T o I A 508 3o T3k A At
F X K FTRMAC CE%E JF ko , B IHAMAC CE,

(00217 ¢5 Fik7y ge v, Rk AT B, 045 « 28 DU SAAT FREBE , F-T- 0 FF ik 2 1 4 A
BB ANKHEATLBTAL AR, JAEFRLBT R 56 WA 18355 e Tt 1] 5 S50 i R e , P T 1003
g 2 ) S L B T i % TS 535 P AT A AT T 38 6 T i ks ) A 2 A 380
W /N HEATLBTIERE , J% 7 T AR LB T3t T 2 WO 20 37 2 TGO 1)« A2, 7ok B e , L4
FIT « 005 B34 T oA T 17 A TSR LB TS P S Al S 98 P AR MAC. CE 3 ot A B/
I 4% 396 30 610 S5 2 T3 e o

[0022]  7F IidJr g, FTIAMAC CEALHRZE MK IRASHR 45 BSRAT/ B D) 2 42 B4R 25 PHR
[0023] £ b3k 77 g2t , i ik i 2 2 PB4 A F AT R — DB % 2 T« 24 B35 10 4T B
4 R A6 A B LA O I SRR 2 L AT R US04 T 4 v A T RO Ui I
T4 T FLME 2 0 524 T 5 2% T-BSR, BSRJE I b 28 A , 7 fLBSRAE TN 22 L 24 7
Y A e PR , FB 09 L 4 S I 2 AR, PHR A TR S8 2 2 2505 , Wi IR 45 /N X Scel 1, Ty
$ 401 S D22 SR L 4 TR

(0024 45 =y [ , A % W S0 0 o B 7 it 5 A7 o S LD T 8 T ik Ak 580 2 o
FEREAT T SEMLTT AT 1S4, TR A0 32 28, T304 Bk v SEHLAT AT 454, DUSEBLLL F 8

8
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B « 24306 2 Ak 2 25 A BT, AR Rl A s ot 22 N 2 A 458 1145 JTMAC CE 5 % 2l Fr) AR BB /N X
AT ST G UELBT s 153 3 FraR LBTIK $04T 45 R 5 , BV FrifMAC CE,

[0025] 7% IR T7 e, Bva %o B il (1) R B AL 3 /N X AT Je W J5 U LBT , 45 21 B iR LBTIY
PATEE R S5 , BUHFTIAMAC CE, A3 45 « X T id 5 3k i AR 2 B3R /N X 34T LBTIL A2 s # 58 Frids
LBTId R pl hist , 3 ek B SRS 03 /1N X 3% BT IRMAC  CE 42 T ik B3l , HYVH BT IRMAC  CE.
[0026]  fF IR Ty b, Bl 2 fR) AR 452 B /N IX AT S W J5 Ui LBT , 43 21 BTk LB 34
ATE G, BV FTIRMAC CE , G HE « X5 v i 22 357 1¥) JE 352 B /N X BEAT LBT R R » S AE fir ik
LBT b P2 2 WUt 58 380 2 O IR B4 5 B8 9T i () DR TR AN B I T BE vk Bt , 85 AT B o i
LRGP AR BB /N X BEATLBTIE B, S A8 T IR LBT Ik 742 2% WUy B2 337 2R Ok B 110 20 98 s B 5
FITIRLBTIE 2 A2l « TR BT A5 19 2% WOR AN B ik B i T 15 Uk R, 38 3 BT AR AERZ A 3 i /N X
KRIEFTIRMAC CEZ BT ik Bkl , B BT iiMAC CE.

[0027]  7E B3R5 e h, B o 32 il (4 A E 52 a3 /N X 3 AT Je W J5 UL LBT , 75 21 il LBTIHY
PATEE R SG , B FTIAMAC  CE, G045 « i T iR 5 3 () AE 2 B3R /N X AT LBTIE A2 , S AE P ik
LBT 3ok 72 2 My 10 35 2R TBCRR [R) 5 100 358 1 2% TR () AS R 3k T 1ae ) TR) B, B 4 AT I adk o T 3k e
W AE AR /N X AT LBTIL AR , S AE BT IR LBT R F 2R W) 100 538 2 O R () £ 25 B 5 i o2 3
125 T TR B T8 B BT IR LB Tk R 2R ple TR, B9 BriMAC  CE , i 3 42 BRI /)N X R 325 30 0 7
RSB S

[0028] A BH S it A o Hr (AL ) 42 1M T BT 77 v B B S 2y, YT R M R SR A ) 2 g
A RRMAC CE , 8R J5 X AE B BRI /N X AT LBT , 15 BILBTI AT 45t 2 5 , BUVEMAC CE,iXFE,
AN AT 25 TR R D B 3 25 T, [ 45 2 (KIMAC CEFB AT LA R 3% 28 Lol , e f0 1 7E AT 45 1
R IIGUR} , 28375 TV R IEMAC CE , 5018 38 35 T0 1L TR A0 2% ity 2 I 110 S 1 0, B 3 3R U vk,
TEAS BILBTI AT 45 2 )5 , HUVHMAC CE, 4 , 7RI I B AU S BE4T 2 P8 1@ 5 1), 24 LBT
IR MU 28 uity B S ) A IEMAC CE , A3 45 53k B8 A 30 6 £ oty XY BT 1) S 1 40 IR AR EMAC CERE
W AT SR LIRS

B 1 152 A

[0029] LA B S it 491 o 32 435 e O T A I TR s =

[0030] P& 22y AR I BH S e 7] w42 il 15 e ROV 0 VA — Rl IR R S A s i i
[0031] [ 3y A W S e 7] v 42 il (5 T ROV 5 V19 5 — Rl e i) i Ao
[0032] W4y AT B S it 497] v 42 il (5 m ROV DV 9 3L Rl e i) iAo i
[0033] &5y AT BH S it 497 v 42 il 15 S BT D Vs 1 — b T e i v Ao i 1
[0034] P 6y AT B S e 9] v 4% il 15 o RO 2 L 25 M s i

[0035] P 7 My A W S 491 v 248 S ) 245 R s s

BAASKERAR

(00361 "I [HIKF 25 15 AR W S 451 v 1100 B B Sk AR BH ST 490 K B R T SR BEAT TS 2 < 5
IR

(00371  Skjadsl-—

[0038] AT B St 451 32 146 — b A5 e B T 92 » P 1 DR oA R B S it A8 e %) 9% ) 475 8 B

9
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WA R B WE PR, %558

[0039]  S101 = 3 /2 it R 25 AR, AR MAC CE;

[0040]  Hoor, il R 26 AL 4E LA FAT R — TB 3 22 T : 2 B0k 1 F AT 2040 Lk a2
U B B S R e B Y AT B BN IART 1 Bl B AT B B R AT SR S
Fit H B 75 19 795 KT 50%5 T-BSR, BSRJE 1 e i #% M8 , B AL BSRE e 25 A .24 /i A 4% I
TIECHE , B A b e i 28 T, PHRIV G B R AR e A8, B0E IR 55 /N IX (Scel 1, Secondary
cell), DhZada il S 30 Dh2 [ Ik 48 2 1T PR 5

(00411 v 3 2 1% R 2R, RERFIMACIZ AE IMAC  CE, F05 BT A2 i IMAC  CEHRAZ 45 2% i
R AR AR N X ()2, Hod , MAC CEALFEBSRAFN/ B PHR , BSR #8577 3 25 v v 22 v 4 i
IC/INKT LK) 2R BIMA , PHRA 3547 45 Th 2 4> BPH.

[0042]  S102: Xef 3l (1) JEFZ AR /X FATLBT 5

[0043]  iX H, R Fsl v g AE BB /N X R BB /N X, 285 EMAC CEHRAS 45 2 v
WP ARSI N R 2 2 ST, R T A A SRl R AR BLER  , o) Sl (R AR AR BRI /N X
PATLBT , 75 2 Ud BH 1 A , A 358 308 (19 AR B2 A 3 /N X AT LBT AL Kb 6] 35 30 (1) AR 42 AL B /N X
HEAT — Rk E 2 R LBTRE AR , 3 H AR 58— IR LBTIE R , 18 S A Y FR 45 TR A5 B A L 72
25 AT TE] 5 5540 B AT LB TR R T 8] B 0 A [0 m] DAAH R 7] AAS[A] 3% B, AR B AN i
HAKRIR 2 -

[0044]  S103:13BILBTHI AT 45 5 , BUIHMAC CE.

[0045]  Hirpr, 259 BILBTHI FHAT &5 SR 2 Ji » & m v LB I AR B2 BUER B /N X K IEMAC CEZ
Fevk , 9 A] DL IE I AR /N X 0630 e B A SRt , FE U & HRMAC)Z T IIMAC CE, Hirh,
T30 0 B FH 3 0 3 3 2K s B T MAC CF s 1590 42 U, B A3 2 LBT [ ST 45 SR AR I, 2K ot
TSR BT D R el 300 2 9 B A 325 4 IRk il , A 5 3 3ty K I 3508 R0 2 it 224 W (1) SR 175 100 o X R, A8 75
0 B A o) 3R 0 £ uity 1 BT 1 SE B 1 O, SE R A ER T YR

[0046] Ak HH S Jita 491 BT 4 (L 1 4 145 Jo BT 5 v2%, 23 e U 26 AR, S AR IMAC CE,
BRI ST AR A /NX SATLBT , 123 BILBT AT &5 R 2 5 , BUJHMAC CE, IX £, N AT &5
RN AR B IR, A3 15 X I FIMAC CERDS ] LA & 326 &5 3L 3 , 8 4 1 7E AT &5 R N O e, 2%
Ui TCVE RIEMAC CE , B0 B 3 T VA 3R AN 28 ot A BT (19 S2 B A% O, il ik Bk 777, 7249 BILBTY
PATEE R Z 5, BUHMAC CE, B84 , 76k JE 2 U RE 3H4T B0 48 JE (5 B 5 MLBT R R 28 i 6
Je ) RIEMAC CE, {8 49 55 3k BB 8 3R 0 £ 0 4 B0 1 SEBR A5 00 , AR M5 280 11 24 BIMAC CEBENS
AT AHEM .

[0047] sy —

[0048]  JET FiRSEitat]—, A T iG] HBEUMMAC CE, AT BLIE BA R 77 a2 B

(00491  #F—Fha] W14 S a5 4 , ST02FIS 103 A] LAATLFE « X J 3k ) S EFZ A 83 /N X 34T LBT
I B LBTIE e B DI, i ik A BRI /N X R IEMAC CEZ 3 , HUJHMAC CE.

(00501 Hoohr, &gty dof el (1) AE 42 AN R /N X BEAT — IR LBTIL 72 , 5E AR LBTIL 72 , i 78
LBTId Rl TR, A 452 B /N X [ )3 )2 (EIMAC . CEXE e JE B2 BRI /N X R 1% 52 ks
SR 5 BT 25 35 HPMAC)ZE A IMAC CE s 5l A& Ut , 3 AT LBTRE B2 453 B LB Tl 72 5l ThAd , [ F3MAC
CE eIl 3% 22 Bl 2 Ji5 PR HUYMMAC  CE , A1 45 B ki B2 A8 vH: 1 b SR A5 28 o >4 BT RS2 B A8 10
FET AERf (5 BT PR A i e e 1 A ERA YRR A R P AT
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Methods and Devices for Supporting Access to Unlicensed Radio Resourcesin
Wireless Communication Systems

V)

Technical Field

Embadiments of the present invention generally relate {o wireless communication
systems and in particular to devices and methods for supporting access to an

10 unlicensed communications channel using a Listen Before Talk (LBT) procedure. The
invention has particular application, though is not limited to, enhanced Licenced
Assisted Access{eLAA} technologies in an LTE (Long Term Evolution) advanced
wireless communication system.

13 Background
Wireless communication systems, such as the third-generation (3G) of mobile
telephone standards and technology are well known. Such 3G standards and
technology have been developed by the Third Generation Parinership Project
{3GPP). The 37 generation of wireless communications has generally been
20 developed to support macro-cell mobile phone communications.  Such macro cells
utilise high power base stations (NodeBs) to communicale with wirgless
communication devices within a relatively large geographical coverage area.
Typically, wireless communication devices, or User Equipment (UEs} as they ars
often referred {o, cormunicate with a Core Nebtwork (CN) of the 3G wireless
25 communication system via a Radio Network Subsystem {(RNS). A wireless
cornmunication system typically comprises a plurality of radio network subsystems,
each radio network subsystem comprising one or more celis to which UEs may
aftach, and thereby connect to the network. Each macro-cellular RNS further
comprises a controller, in a form of a Radio Neslwork Controller (RNC), operably
30 coupled io the one or more NodeBs. Communicationsystemis and networks have
developed towards a broadband and mobile system. The 3rd Generation Partnership
Project has developed the so-called Long Term Evolution (LTE) and LTE advanced
solutions, namsly, an Evolved Universal WMobille Telscommunication System
Territorial Radio Access Network, {(E-UTRAN]}, for a mobille access network, and a
System Architecture Evolution {SAE} solution, namely, an Evolved Packst Core
{EPC}, for a mobile core network. A macrocelt in an LTE sysiem is supporied by a
base station known as an eNodeB or eNB {svolved NodeB).

¥
v

Current wireless communications networks operate using licensed radio spectrum in
40 which multiple accesses to the communicalions resources of the licensed radio
spectrum is sirictly controlied. Each user of the network is essentially provided a
"slice” of the speclrum using a variely of multiple access techniques such as, by way
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of example only butl not limited to, frequency division mulliplexing, time division
mulliplexing, code division multiplexing, and space division mulliplexing or a
combination of one or more of these techniques. Even with a combination of these
techniques, with the popularity of mobile telecommunications, the capacily of current
and future networks is still very limited, especially when using licensed radio
spectrum.

The use of unlicensed radio spectrum may also be used by network operators in
order to increase or supplement capacily. For sxample, a nstwork based on the
tong Term Evolution (LTEYLTE advanced standards has an enhanced downlink that
uses a Licensed-Assisied-Access (LAA) procedwe to operale on unlicensed
spectrum. All communication devices need to complete a LBT (Listen Before Talk}
procedure before accessing an unlicensed channel.

Some LAA techniques use a clear channel assessment {CCA) check on channels of
the unlicensed spectrum {o determine the presence or absence of other signals prior
to using the chamnel. The base stations (eNBs) can start the downlink transmissions
on the carriers which are clear and the user equipment or terminals need to monitor
the downlink carriers indicated by the base siafion with signalling. Typically, a UE
parforms a CAA check by using energy detecltion to delermine the presence or
absence of other signals on a particular carrier, resource blogk and/or channel to
determine ¥ that carrier, resource block and/or channel is occupied or clear (o use.
The LBT procedure may be used for LAA carriers from the unlicensed spectrum.
Normally carriers from the licensed spectrum are specifically reserved for sach UE
and thus typically do not require the LBT procedure and/or CCA check.

Currently, for LAA in LTE, DL {downlink} and UL (uplink) are implemented in different
ways, and an eNB can start a DL transmission anylime on any channel while UEs
can only start an UL {ransmission on specific subframes of specific channels
allocated by the eNB with UL Grant messages. Hence, a UE has comparatively fewer
chances o access unlicensed cariers and UL performance may also be
disadvantaged as a result.

it would be advaniageous to provide a means forimproving the efficiency of a UE's
access {o an unlicensed wireless communications channel.

Summary

This Summary is provided o infroduce a selection of concepts in a simplified form
that are further described below in the Detalled Description. This Summary is not
intended {o identify key features or sssential features of the claimed subject matter,
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nor is # intended to be used as an aid in determining the scope of the claimed subjsct
matier.

According to a first aspect of the present invention there is provided a nstwork
slement for supporting communications in a wireless communication system, the
natwork element comprising a transmilfer circuit arranged to transmil @ message, for
reception by a wireless communication device in the wireless communication system,
comprising information for assisting the wireless communication device to agcess an
unficensed radio resource, wheregin the nstwork element is arranged to configure a
Licensed Assisted Access {LAA)} uplink channel comprising subframes, each
186 subframe having "n" OFDM symbals, where ™n" is an integer, and wherein at least
one symbol is blanked to creale a gap during which the wirsless communication
device can perform a Listen Before Talk procedure and wherein the network element
is further arranged to configure a Maximum Channel Cecupied Time (MCOT) period
during which a channel of the unlicensed radio rescurce may be occupied, and
15 wherein said message includes information relating to at least one of the position of
the gap; a remaining duration of the MCOT pericd which is available to the wireless
communication device; an instruction for the wireless communication device to switch
from a Category 4 to a Category 2 Listen Before Talk procedure;an instruction for the
wireless cormmunication device to postpone a Category 4 Listen Before Talk
20 procedure following a previous Listen Before Talk procedure fallure.

V)

The nstwork element may be an eNB.
The message may be included in Downlink Control information.

in ohe embodiment, the network slement and wireless communication device are
arranged to support a Listen Before Talk (LBT} procedure. In one particular
embadiment, the wireless communication system is an LTE advanced sysiem in
which Licensed Assisted Access is supported and which uses a Listen Before Talk
30 procedurs. # has been agreed thal Listen Before Talk will be classified into four
categories. Category 1 has no LBT, Category 2 has LBT without random back-off,
Category 3 has LBT with random back-off with fixed size of contention window,
Category 4 has LBT with random back-off with variable size of contention window. In
3GPP Release 13, Category 4 has been adopted as the only LBT type for downlink.

The instruction for the wireless communication device to switch from a Category 4 to
a Category Listen Before Talk procedure may comprise a single bit indicalor per
subframe.

4 The instruction o postpone a Category 4 Listen Before Talk proceduwre following a

previous Listen Before Talk proceduwre faillure may be indicated by a single bit per
subframe.
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in some embodiments, the message transmilted by the network element may includs
information relating to at lsast one of an uplink subframe size and an uplink subframe
incation.

5 The message may include information indicaling in which subframe a gap needs tv
be blanked for LBT proceduwres for a plurality of wireless communication devices
multiplexed onto the LAA uplink channel.

14 According to a second aspect of the invention, there is provided a wireless
communication device adapted to perform a Listen Before Talk {(LBYT) procedure and
having a receiver circuit for receiving a message from a network element supporting
communication in a wireless communication system, wherein the message includes
information for assisting the wirelass communication device to access an unlicensed

15 radio rescurce using a Licensed Assisted Access (LAA} uplink channel comprising
subframes, each subframe having "n" OFDM symbaols, where "n” is an integer, and
wherein at least one symbol is blanked to create a gap during which the wireless
communication device can perform a Listen Before Talk procedure, and wherein said
rmessage includes information relating to at least one of (i) the position of the gap; (i)

20 a remaining duration of a Maximum Channel Occupied Time MCQOT period which is
available o the wireless cormmunication device; (H) an instruction for the wireless
communication device o switch from a Calegory 4 to a Category Listen Before Talk
procedure; (iv) an instruction for the wireless communication device to postpone a
Category 4 Listen Before Talk procedure following a previous Listen before talk

25 procedure failure.

The wireless communication device may be a User Equipment or similar mohile
communications device.

30
in one embodiment, the message further includes information indicating in which
subframe a gap needs o be blanked for LBT procedure for a plurality of wireless
communication devices multiplexed onto the LAA uplink channel.

35 The wireless communication device may include a signal processor for determining
wheathar a Category 4 Listen Before Talk procedure can be postponed following a
previous Listen Before Talk procedure failure on receipt of a message from the
network element including information relating to the position of the gap and a
remaining duration of the Maximum Channel Occupation Time.

44
i one embodiment, the signal processor is arranged to determine ¥ such a a
Category 4 Listen Before Talk procedure can be postponed on a subframe by
subframe basis.
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in one embodiment the signal processor is arranged to postpone the Category 4
Listen before talk procedureby one subframe if a Listen Before Talk procedure failed
on a previous subframe with a single UE indicated.

in ancther embodiment, the wirsless communication device includes a signal
processor for determining whether the wireless communication device can swilch
from a Category 4 Listen Before Talk procedure to a Category 2 Listen Before Talk
procedure depending on information received from the network slement relating fo a
remaining duration of an Maximum Channel Occupation Time and. optionally, the
position of the gap.

According 1o a third aspect of the invention, thers is provided a method for enabling
communications in a wireless communication device in a wireless communication
system, the method comprising, at a natwork element of the wireless communication
system, transmitling to the wireless communication device, a message comprising
information for assisting the wireless communication device to access an unlicensed
radic resource; configuring a Licensed Assisted Access {(LAA) uplink channsl
comprising subframes, each subframe having "n" OFDM symbols, where "n" is an
integer, and wherein at least one symbol is blanked 1o create a gap during which the
wirpless communication device can perform a Listen Before Talk procedure,
configuring a Maximum Channel Oocupied Time (MCOT) period during which a
channel of the unlicensed radic resource can be occupied, and including in said
message information relating 1o at least ong oft (i) the position of the gap; (i1} a
remaining duration of the MCOT period which is available to the wireless
communication device; {iil) an instruction for the wireless communication device {o
switch from a Category 4 to a Category 2 Lisien Before Talk procedure; {iv) an
instruction for the wireless communication device to posipone a Category 4 Lisien
Before Talk procedure following a previous Listen Before Talk procedure failure.

The method may ailso include, at the wireless communication device, determining f a
Category 4 Listen Before Talk procedure can be postponed following a previous
Listen Before Talk procedure fallure.

According to a fourth aspect of the invention, there is provided a non-transitory
compuisr readable medium having computer readable instructions stored therson for
axecution by a processor to perform the method according to the third aspect.

The non-transifory computer readable medium may comprise at least one from a
group consisting of a hard disk, a CD-ROM, an optical storage device, a magnetic
storage device, a Read Only Memory, a Programmable Read Only Memory, an
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Erasable Programmable Read Only Memory, EPROM, an Electrically Erasable
Programmable Read Oniy Memory and a Flash memory.

Brief description of the drawings

Further delails, aspects and embodiments of the invention will be described,
by way of example only, with reference to the drawings. Elements in the figures are
10 ilustrated for simplicly and clarity and have not necessarily been drawn o scale.
Like reference numerals have been included in the respective drawings to ease
understanding.
Figure 1 is a simplified block diagram of a part of a cellular communication
systemn and operating in accordance with an example embodiment;
15 Figure 2 is a first {iming diagram illustrating an example of a Licensed Assisted
Access method utilising Listen Before Talk procedures;
Figures 3 and 4 are second and third fiming diagrams ilustrating an example
of a Licensed Assisted Access method for multiple User Equipments; and
Figure 5 is a table ilustrating relevant parameters utilised by a User
20 Equipment when accessing unlicensed spectrum.

Deatailed description of the preferred embodiments

Those skilled in the art will recognise and appreciate that the specifics of the
axamples described are merely illustrative of some embodiments and that the
teachings set forth herein are applicable in a variely of alfernative seftings.

30 Referring now to FIG.1, an example of part of an LTEcellular communication system
operating in accordance with embodimenis of the invention is illustrated and
indicated generally at 100 and comprises an evolved Node B {eNB) 101 supporting
an LTE cell 102, in other embodiments, the eNB 101 may support a muiltiplicity of
cells. The evolved Node B 101 comprises a part of a radio access network which in

35 ihis example is an E-UTRAN. User Equipments 103a, 103b, 103¢ are located within
the area of coverage of the cell 102, Just three User Equipments are shown in FIG. 1
but more or fewer User Equipments may be located in the cell 102 and be in a
connected mode at any given time. An evolved packet core {(EPC) of the Wirsless
Communications System of FIG.1 includes a Packet Gateway P-GW 104 and a

44 Serving GPRS (General Packet Radic System) Support Node (SGSN} 105, The P-
GW 104 is responsible for interfacing the radio access network with a packet data
network, eg. a Packet Switched Data Network {(PSDN} (such as the Internet). The
SSGN 105 performs a routing and tunneliing function for traffic to and from the cell
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102, while the P-GW 104 links with exiemal packet networks. The EPC also
comprises a Mobility Management Entity 108, The eNB 101 is linked to the S8GN
105 through the Mobility Management Entity (MME} 106. The eNB 101 is also
connected with the P-GW 104 through the MME 106 and a Service Gateway S-GW

5 107. The MME 108 handles signalling control and mobility while the S-GW 107 is a
local anchor point for user data. The eNB 101 is provided with a receiver circuit 108
and also a transmitter circuit 109 for transmiting messages to one or more User
Equipments 103a, 103b, 103c. The messages fransmilted include ceriain information
{to be described in further detail below) for assisting a User Equipment {o access an

1 unlicensed radio resource which is provided by the eNB in addition to licensed
carriers. Unlicensed  carriers  work  fogether with  licensed carriers in Carrier
Aggregation. The messages may be included in Downlink Control Information. Each
User Equipment 103a, 103b and 3B, 103c includes a receiver 110 for receiving
messages from the eNB 101 and a signal processor 111 for determining certain

15 faclors, to be described below, based on the information contained in the received
messages.

As mentioned above, downlink and uplink LBT procedures are implemented in
different ways. A downlink LBT has been specified in 3GPP TS 36.213 and defines
20 four priority classes. A contention window is also defined for each priority and a
random value is chosen and used {o determine the number of CCAs to be done
within one LBYT procedurs. Choosing a random value minimises the chances of
collisions between different eNBs aftempting (o access the same unlicensed chanmnel
The contention window size can depend on loading of the channel and although a
25  small contention window size can help an eNB to grab a channel quickly, it also limits
the time available to the eNB for transmission of data to a comparatively short pericd.
in accordance with currently proposed downlink LBT procedures, the eNB 101 listens
to the unlicensed channel to delermine if the channel is already in use by some cother
device. Once the channel is detected to be free, the eNB 101 starls a defer period
30 followed by a CCA countdown. 1, during the countdown period, a signal is detected,
then the eNB suspends the countdown until the signal has gone whereupon the
countdown procedure is resumed after expiry of another defer period. When the
countdown value is equal to zerp, the eNB can start its transmission but for no more
than a certain number of milliseconds as permitted by the prevailing priority class.
35  The downlink LBT is Category 4.

An LBT procedure as agreed by the 3GPP defines a Maximum Channel Occupied
Time {MCOT) which identifies a maximum length of a downlink burst that an eNB can
transmit on an unlicensed channel. In practice, however, the eNB 101 may not use
40 all of this MCOT period and so it has also been agreed that the remaining part can be
shared by one or more of the UEs 103a, 103b, 103¢c in a so-called one-shot or
Category 2 LBT procedure. Unlike the downlink, the uplink requires mulliplexing of
multiple UEs and so the eNB 101 needs {o coordinate these multiple devices to
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access the same channel at the same time. In order to support multi-UE mutltiplexing,
all UEs must siart transmission exactly at the same time otherwise signals from a UE
that starts earliest will cause all other UE LBT procedure is fo fail. A Licensed
Assisted Access uplink transmission in this example is arranged in subframes. Each
5 sublframe has "n" OFDM symbeols and at least one symbol is blanked {o create a gap.
in these gaps, UEs may perform an LBT procedurs and start transmission
immediaiely afler the gap. In onge embodiment, each subframe is Tms long with 14
symbols and either the first andfor second symbol are blanked. In accordance with
one embodiment of the invention, the eNB indicates the position of the gaps ito the
14 UEs 103a, 103b, 103c. During the gaps, a UE may either performy a Category 2 LBT
when its following transmission burst lies within an existing MCOT, or a Category 4
LBT when is following transmission burst cannot be finished within an existing
MCOT. ¥ the Category 4 LBT cannot be complsled within one gap, i has {o continue
ts LBT procedure in the next gap which will be at least 1 ms later and so on.
15

in order for a UE {o select the more appropriate LBT procedure (for example,
Category 2 as opposed to Category 4} it is advantageous for a UE to know how
much of the MCOT is remaining. For example, a UE will know how long it requires to

20 transmit its data and therefore i it also knows the duration of the remaining MCOT #
will be able {o deduce ¥ the transmission can be complsied within the remaining
MCOT window or not. For example, if the UE deterrmines that the transmission would
not fall outside the MCOT window then i can perform a Category 2 LBT procedure.
on the other hand the UE determines thal its transmission would fall outside the

25 MCOT window, then the UE can choose to perform a Category 4 LBT. A Category 4
LBT may be postponed after a Category 2 LBT fail and under cerfain circumstances
to he explained in more detail below.

in one embodiment, the remaining MCOT is signalled to the UE by the eNB 101 . This

30 information may comprise, for example, 3 bits and s included in the message sent
from the aNB in Downlink Control information. Alternatively, the remaining MCOT
can be inferred by the signal processor 111 in the UE by counting down one
subframe fromm the predefined MOOT value whenever the UE detects a downlink
transmission. This alternative has a drawback however in the case of a missed

35 detection of a downlink transmission. In such a case, the remaining MCOT would not
be decremented. This could resull in the UE ogcupying the unlicensed channel fime
with an improper LBT.

A Category 2 LBT procedure is always preferred for LAA uplink as it helps a UE 1o
40 grab an unficensed channel with a higher probability compared with other categories.
in one example of the invention, the eNB 101 sends an instruction to a UE instructing
the UE to switch from a Category 4 {o a Category 2 LBT procedurs under ceriain
circumstances. The instruction can be included in the message ftransmified by the
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aNB in Downlink Control Information. A single bit indication per subframe can be
used. i such bit is nol sent, then the UE continuss to use Calegory 4 LBT.
Alfernatively, the UE can deduce whether or not to switch from a Category 4 to a
Category 2 LBT procedure from other signalling fields.

Reference will now be made to the timing diagram of figure 2. it will be understood
that gaps between transmissions during the same MCOT period which are larger
than 25 microseconds need not be included in the total transmission duration.

14 Therefore it can be sald that the subframes for which a UE performed an LBT but
falled do not form part of the MCQT.

in the example of figwre 2, for one frame 201 having a total duration of 10 ms, there
are 4 downlink subframes (0 to 3) and six uplink subframes (4 {o 8} which are

15 allocated to only one UE and a downlink LBT initiates a MCOT of 8 ms. The single
UE needs to finish a 25 us LBT {that is a one shot/Category 2 LBT) before #ts uplink
transmission commences and ¥ the first 25 us LBT fails, the UE neesds to wail unti
the beginning of the next subframe before it can perform another LBT.

20 Two cases are illustrated in figure 2. Case 1 illustrates how a Calegory 4 LBT can be
postponed following an LBT fallure. in case 1, a UE {such as 103a of figure 1) has
falled its first LBT af the commencement of subframe 4 but succeeded in its second
LBT one subframe later. So # staris its uplink fransmissions from subframe number 5
and keeps transmitling without a break up to the start of subframe 9 whereupon the

25  eNB-initiated MCOT expires. in case 2, the UE succeeded in #ts first LBT and so &t
can start uplink transmissions from subframe number 4 and keep transmitting up to
the start of subframe 8 where the eNB MCOT expires. in both case 1 and case 2, the
total transmission duration is no more than the MCOT which has been iniliated by the
eNB. So a UE can continue another transmission after successful category 4 LBT at

30  the beginning of either subframe 9 for case 1 or subframe 8 for case 2. A Category 4
LBT must be performed in order to comply with regulations. Hence, a category 4 LBT
can be deferred in such circumstances such as that in case 1.

353 A signalling indicator is transmitted in a message from the eNB to the UEs to indicate,
for each uplink subframe, § a Category 4 LBT can be postponedbyone subframe
wher an LBT failed on this subframe. Alternatively, the signal processing capability of
the UE can determine by how many subframes a category 4 LBT can be postponed
following an LBT failure by receiving the message indicating the remaining MCOT

46 duration and knowing the number of subframes which have been allocated and their
location.
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in one example, the eNB sends to the UEsin a broadcast manner, ong or mors
parameters indicating how many uplink subframes are allocated and where they are.
Such an indicator could be designatedsubframe’s size” and could comprise 3 io 4
bits. The allocated subframes for a particular UE do not have to be contiguous. The

5 size of a subframe has {o be known {o the UE is so # can correctly configure the
uplink channel. For muitiple UEs, an information field designated "multiple UEs
bitmap {one bit per scheduled uplink subframe} is used to indicate {o the UEs in
which subframes a gap needs {o be blanked for an LBT procedure.

16 in another example, the eNB sends to the UE one or more parameters in a unicast
manner indicaling how many uplink sublframes are allocated and where they are. The
allocated subframes for a partictlar UE do not have to be contiguous. For multipie
UEs, and information field designated "multiple UEs bitmap {one bit per scheduled
uplink subframe) is used {o indicate to the UE in which subframes a gap needs to be

15 blanked for an LBT procedure.

A further information field designated "MCOT remaining duration” which may
comprise 3 bits is used to send information relating to the remaining MCOT duration
which can be utilised by UEs after an eNB has completed its downlink transrissions.

20 in one example, this remaining duration is indicated in units of subframe and
indicates the remaining duration of the MCOT which was initiated by the eNB. ¥ an
uplink fransmission can be completed within this remaining period, a category 2 LBT
is required. Otherwise, a calegory 4 LBT is required. This information field could be
sent in either a broadcast manner or a unicast manner and ¥ it is sent in the unicast

25 manner {0 a UE, the eNB can adjust its value according to which subframes the
specific UE is scheduled on.

Reference will now be made to the {iming diagrams of figures 3 and 4 which consider
the case of multiple UEs. In figures 3 and 4, for one frame 301 having a total duration
30 of 10 ms, there are 4 downlink subframes {0 {o 3) and six uplink subframes 4 to 9)
which are allocated to two UEs,UE1 and UE2, {(such as 103a and 103b of figure
tiand a downlink LBT initiates a MCOT of 8 ms. Each UE needs to finish a 25 us
BT {that is a one shol/Category 2 LBT) before its uplink transmission cormmences
and ¥ the first 25 s LBT fails, the UE nesds to wail until the beginning of the next
35  subframe before it can perform another LBT. { a subframe is not used by either UE,
then # s not included in the remaining MCOT duration. ¥ a subframe is used by
either UE, then it is included in the remaining MCOT duration. in figure 3, subframes
4 {o @ are allocated for use by UE1 and subframes 6 {o 8 are allocated for use by
UE2. in figure 4, subframes 4 to 9 are allocated {o UE1 and subframss 4 {o 6§ are
46 allocated to UEZ. Both UEs can use the same subframe bul are aliocated different
resource blocks. in case 1 lustrated in figure 3, following failure of a Category 2 LBT
by UE1 at subframe 4, the category 4 LBT can be posiponed by one subframe
because subframe number 4 is unussed by sither UE and therefore is not included in
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the MCOT. in case 1 of figure 4 on the other hand, the category 4 LBT for UE1
cannot be postponed because subframe 4 is allocated to {and therefore assumed to
be used by) UE2 and so must be included in the MCOT.

5 Information fields for figures 3 and 4 can be as follows. A first information field is the
‘uplink subframe gize' and in these examples of figures 3 and 4, has a value of 6
meaning that a total number of 6 subframes are allocated. A second information field
is 'multiple UEs bitmap' which identifies location of subframes used by one or
multiple UEs. in the case of figure 3, this has the value 001110 meaning that the third,

14 fourth and fifth subframes are allocated to mulliple UEs (and the first, second and
sixth subframes {0 one UE only). in the case of figure 4., the 'multiple UEs bitmap has
the value 111000 meaning that the first, second and third subframes are allocated to

multiple Uks {and the fourth, fifth and sixth subframes are allocated to only one) A
third information field is 'MCOT remaining duration’ and has a value of 4 meaning

15 that the remaining MCOT duration (after downlink transmissions have finished)

cornprises four subframes. These information flelds can be sent from the eNB to the

UEs with the uplink grant message or allernatively can be broadcast at the same

tirme the uplink grant s sent.

20 Referring to figure 3 again, since the first two uplink subframes are allocated {or
scheduled) to UE 1 only. the signal processing functionality of UE1 can deduce that
the Category 4 LBT can be posiponed by a least two successive subframes f LBT
failure occurs. Referring to figure 4 again, since the first subframe is scheduled fo
multiple UEs, the signal processing functionality of both UEtY and UEZ can deduce

25  that the Category 4 LBT cannot be posiponed following an earlier LBT failure.

Referring now to the table of figure 5, a method describing how a UE can deducse
whether or not it can posipone a category 4 LBThased on indicators from the eNB
will now be described. in the example of figure 5, aremaining MCOT duration {after

30 the eNB has completed its downlink transmissionslisequal to 3 {that is 3 ms or three
subframes) and this value is ransmitied to a UE by the eNB with the uplink grant.
Uplink subframes are configured by the eNB and represented by row 501 in figure 5
and numbered 4 to 9. The 'mulliple UEs bitmap' of 010000 shown in row 502 means
that only subframe number 5 is used by more than one UE with the rest being used

35 by one UE only {but not necessatily the same UE each time). iIn row 503 the shaded
subframes 4, 5, 7, 8 and 9 are allocated to UE1 . Row 503 represents LBT resulls
with an "X signifying a Category 2 failure and a 'V signifying a pass. Row 505 states
whether or not a particular subframe is counted as a transmission as far as the
remaining MCOT is concermned. Row 508 states the remaining MCOT duration at the

40 end of each subframe as deduced by the UE1. Row 507 states the category of LBT
carried out at a particular subframe.
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At subframe 4 the UEY performs a Category 2 (25 microsecond) LBT. This LBT fails.

However, subframe 4 is scheduled to a single UE, {bitmap value 0} and UE 1 knows it

is the only one scheduled on this subframe. So when the LBT fails, because the UE1

knows that this subframe is not used by any other UE.it can be excluded from the

S remaining MCOT duration. Hence, at the end of subframe 4 the remaining MCOT
duration value has not changed and stilt remains at 3.

Subframe number 5 is scheduled to multiple UEs {bitmap value equal to 1) and the
UE1 knows it is just one of the several UEs scheduled. So when thelBT fails, UEY

14 cannot know ¥ this subframe is used by any other UE or not. Hence this subframe
must be counted in the {ransmission duration. Therefore afler subframe 5 the
remaining MCOT duration is reduced by one and now equals 2.

Subframe number 6 is scheduled to a single UE and UE1 is not scheduled on this

15 subframe {(blank). So UE1 cannot know if this subframe is used by another UE or not.
This subframe must be counted in the transmission duration. So after subframe 8,
the MCQOT remaining duration is reduced by 1 down 1o a value of 1.

Subframe number 7 is similar o subframe number 4 in that it is only scheduled o

20 UE1 and UE1 falled its LBT on subframe 7 in this example and so this frame is not
counted in the transmission duration. So after subframe 7 the remaining MCOT
duration is not reduced and remains at 1.

Subframe number 8 is only scheduled {o UE1 and UE1 passed its LBT {indicated by

25  the letier V in the table) and occupied this subframe. After subframe 8 the remaining
MCOT duration is reduced by 1 down to O which means from the beginning of
subframe number 9 a Category 4 LBT is required.

Thus it can be seen from the above that the UE can determine when to perform a
30 category 4 LBT. This delermination can be performed by the signal processor in the
UE.

in ancther embadiment, the UE is not configured to deduce remaining MCOT
durations on a subframe by subframe basis as described above with reference {o
35 figure 5, but instead relies on signalling from the aNB. For example, a remaining
MCOT duration parameter can be included in one common DCI message {o multiple
UEs. in this embodiment, a UE monitors the downlink signalling. § no downlink
signalling is received then the UE defaults to a Calegory 4 LBT. ¥ downiink signalling
is received and the ‘remaining MCOT duration parameter indicates a remaining
40  duration of zero, then the UE must perform a Category 4 LBT. ¥ downlink signalling
iz received and the ‘remaining MCOT duration’ parameter indicates a remaining
duration of 1, then the UE performs a Catsgory 2 LBT in the first subframe and a
Category 4 LBT in the next subframe.f downlink signalling is received and
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theremaining MCOT duration parameter is of 2 or more, then a Category 2 LBT can
be performed in the first two and/or the following subframes.

in another embodiment, the UE is not configured to determine whether a Category 4

5 LBT can be posiponed or not bul instead relies on signalling from the eNB. An
additional fisld equalling either 0 or 1, where a 0 means that 8 posiponement is
permitied if LBT fails on this subframe and a 1 means that i is not permitted, can be
used. Taking the example of Figure 5, the table below Hlustrates this.

14

Scheduled UE sub frames 4 5 6 7 & 9
Postponing is permitted or not 0 1 1 O g |0

Subframe number 5 is a no because another UE is multiplexed and may use this

15 subframe. Subframe & is also a no because this subframe is scheduled {o another
UE. All the other subframes are yes, the Category 4 LBT can be postponed once the
25 us LBT fails. The same number of subframes can be postponed as the number of
subframes which have a falled LBT and a 'ves' at the same time Alternatively,
subframe number 8 can be removed from the above signalling as # is not scheduled

20 1o UEY and UEY knows that, This oplion uses maore downlink signalling but keeps
averything and under the control of the eNB.

The signal processing funclionality of the embodiments of the invention may be
achieved using computling systems or archifectures known to those who are skilled in

25 the relevant art. Computing sysiems such as, a deskiop, lapitop or notebook
computer, hand-held computing device (PDA, cell phone, palmiop, etc.), mainframe,
server, clieni, or any other type of special or general purpose computing device as
may be desirable or appropriate for a given application or environment can be used.
The computing system can include ane or more processors which can be

30 implemented using a general or special-purpose  processing engine such as, for
exampie, a microprocessor, microcontroller or other control moduls.

The computing system can also include a main memory.such as random acoess
memary (RAM} or other dynamic memory, for storing information and instructions to

35 be executed by a processor. Such a main memoryaliso may be used for storing
temporary variables or other intermediate information during execution of instructions
{o be executed by the processor. The computing system may likewise include a read
only memory (ROM) or other static storage device for storing static information and
instructions for a processor.

40
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The computing system may also include an information storage system which may
include, for example, a media drive and a removable storage interface. The media
drive may include a drive or other mechanism o support fixed or removable siorage
media, such as a hard disk drive, a floppy disk drive, a magnetlic tape drive, an
5 optical disk drive, a compact disc {CD) or digital video drive {DVD) read or write drive
{R or RW), or other removable or fixed media drive. Storage media may include, for
example, a hard disk, floppy disk, magnetic tape, optical disk, CD or DVD, or other
fixed or removable medium that is read by and written to by media drive. The storage
media may include a computer-readable storage medium having particular computer
1¢ software or data stored thersin.

in alternative embodiments, an information storage system may include other similar
componenis for allowing computer programs or other instructions or data {o be
loaded info the computing system. Such components may include, for example, a

15 removable storage unit and an interface |, such as a program carlridge and cartridge
interface, a removable memory {for example, a flash memaory or other removable
memory maodule) and memory slot, and other removable storage units and interfaces
that allow soflware and data {o be transferred from the removable storage unit fo
computing system.

The computing system can also include a communications interface. Such a
communications interface can be used to allow software and data o be fransferred
between a computing system and external devices. Examples of corrynunications
interfaces can include a modem, a network interface (such as an Ethemet or other
25 NIC card), a communications port {such as for example, a universal serial bus {(USB}
port), a PCMCIA siot and card, elc. Software and data transferred via a
corryrunications  interface are in the form of signals which can be electronic,
electromagnetic, and optical or other signals capable of being received by a
communications interface medium.
30
in this document, the terms ‘computer program product, 'compuler-readable mediury
and the like may he used generally io refer to fangible media such as, for sxample, a
memory, storage device, or storage unit. These and other forms of computer-
readable media may stors one or more instructions for use by the processor
35 comprising the computer system to cause the processor to perform specified
operations. Such instructions, generally referred to as ‘computer program code’
{which may be grouped in the form of computer programs or other groupings), when
exgcuted, enable the computing systemto perform functions of embodiments of the
present invention. Note that the code may directly cause a processor to perform
40  specified operations, be compiled to do so, and/or be combined with other software,
hardware, andfor firmware elemenis {e.g., libraries for performing standard functions}
to do so.
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in an embodiment where the elements are implemented using software, the software
may be stored in a compuler-readable medium and loaded inlo computing
systemusing, for example, removable storage diive. A confrol module (in this
example, software instructions or executable computer program code), when

5 execuled by the processor in the computer system, causes a processorto perform
the functions of the invention as described herein.

Furthermore, the inventive concept can be applied to any circuit for performing signal
processing funclionalily within a nsitwork slement. & is further envisaged that, for

10 example, a semiconductor manufacturer may employ the inventive concept in a
design of a stand-alone device, such as a microconirolier of a digital signal processor
{DSP), or application-specific integrated circuit (ASIC) andfor any other sub-system
element.

15 it will be appreciated that, for clarily purposes, the above description has described
embodiments of the invention with reference o a single processing logic. However,
the inventive concept may squally be implemented by way of a plurality of different
functional units and processaors to provide the signal processing functionality.  Thus,
references to specific functional units are only 1o be seen as references o suitable

20  means for providing the described functionality, rather than indicative of a strict
logical or physical structure or organisation.

Aspects of the invention may be implemented in any suifable form including

hardware, software, firmware or any combination of these. The inveniion may
25 opticnally be implemented, at least parlly, as computer software running on one or

more data processors andfor digital signal processors or configurable module

components such as FPGA devices. Thus, the elements and components of an

embodiment of the invention may be physically, functionally and logically

implemented in any suitable way. Indeed, the functionality may be implemented in a
30 single unit, in a plurality of unifs or as part of other functional units.

Although the present invention has been described in connection with some
embodiments, it is not intended to be limited to the speclic form set forth herein.
Rather, the scope of the present invention is limited only by the accompanying claims.
35 Additionally, although a fealure may appear o be described in connection with
particular embodiments, one skilled in the art would recognize that various features
of the described embodiments may be combined in accordance with the invention. in
the claims, the term 'comprising’ doss not exclude the presence of other elements or
steps.
40
Furthermore, although individually listed, a plurality of means, slements or method
steps may be implemented by, for example, a single unit or processor. Additionally,
although individual features may be included in different claims, these may possibly
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be advaniageously combined, and the inclusion in different claims doss not imply
that a combination of features iz not feasible andfor advaniagecus. Also, the
inclusion of a feature in one category of claims does not imply a limitation o this
category, bul rather indicates that the fealure is equally applicable to other claim
categories, as appropriate.

Furthermore, the order of features in the claims does not imply any specific order in
which the features must be performed and in particular the order of individual steps in
a method claim does not imply that the steps must be performed in this order.
Rather, the steps may be performed in any suitable order. in addition, singular
references do not exclude a plurality. Thus, references o 'a’, 'an', 'first, 'second’, sic.
do not preclude a plurality.

Although the present invention has been described in connection with some
embodiments, it is not infended to be limited to the specific form set forth herein.
Rather, the scope of the present invention is limited only by the accompanying claims.
Additionally, although a feature may appear to be described in connection with
particular embodiments, one skilled in the arl would recognise that various fealures
of the described embodimenis may be combined in accordance with the invention. in
the claims, the term ‘comprising’ or "including” does not exclude the presence of
other elements.
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A network element for supporling communications in a wirsless
communication system, the network element comprising a transmitter
circuit arranged to transmit a message, for receplion by a wireless
cormunication  device in the wireless  communication  system,
comprising information for assisting the wireless communication device
to access an unlicensed radio resource, wherein the network slement is
arranged o configure a Licensed Assisted Access {LAA} uplink channel
comprising subframes, each subframe having "n" OFDM symbols,
where "n” is an inleger, and wherein at least one symbol is blanked fo
creaie a gap during which the wirsless communication device can
perform a Listen Before Talk procedure and wherein the network
glement is further arranged to configure a Maximum Channel Occupied
Time {(MCOT) period during which a channel of the unlicensed radio
resource may be occupled, and wherein said messags includes
information relating to at least one of:
{i) the position of the gap:.
{it} a remaining duration of the MCOT period which is available to the
wireless communication devics;
{ii} an instruction for the wireless communication device {o switch
from a Category 4 to a Category 2 Listen Before Talk procedure;
{ivi an instruction for the wireless communication device to postpone
a Category 4 Listen Before Talk procedure following a previous
Listens Before Talk procedure failure.

The network element of claim 1 wherein said message is included in
Downiink Control Information.

The network element of claim 1 or claim 2 wherein the instruction for the
wireless communication device to swilch from a Category 4 to a
Category 2 Listen Before Talk procedure comprises a single bit indicator
per subframe.

The network slement of any preceding claim wherein the instruction {o
postpone a Category 4 Listen Before Talk procedure following a
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previous Listen Before Talk procedure failure is indicated by a single bit
per subframe.

5. The network element of any preceding claim wherein said message
5 further includes information relating to at least one off an uplink
subframe size and an uplink subframe location.

6. The network element of any preceding claim wherein said message

further includes information indicating in which subframe a gap needs io

10 be blanked for LBT procedure for a plurality of wireless communication
devices multiplexed onto the LAA uplink channel.

7. A wirgless cormmunication device adapted to perform a Listen Before
Talkk procedure and having a receiver circuit for receiving a message
15 from a network element supporling communication in a wireless
communication system, wherein the message includes information for
assisting the wireless communication device to access an unlicensed
radic resource using a Licensed Assisted Access {LAA) uplink channel
comprising subframes, each subframe having "n® OFDM symbols,
20 where "n” is an integer, and wherein at least one symbol is blanked o
creaie a gap during which the wirsless communication device can
perform a Listen Before Talk procedure, and wherein said message
includes information relating to at least one oft {i) the position of the gap;
{ii} a remaining duration of a Maximum Channel Occupied Time MCOT
25 period which is available to the wireless communication device; (i) an
instruction for the wireless communication device to swiltch from a
Category 4 to a Category Listen Before Talk procedure; (iv) an
instruction for the wireless communication device to postpone a
Category 4listen Before Talk procedure following a previous Lisfen
30 Before Talk failure.

8. The wireless communication device of claim 7 wherein sald message
further includes information indicating in which subframe a gap nseds to
be blanked for an LBT procedwre for a plurality of wireless

35 communication devices multiplexed onto the LAA uplink channsl.
9. The wireless communication device of claim 7 or 8 including a signal
processor for determining whether a Category 4 Listen Before Talk
40 procedure can be posiponed following a previous Listen Before Talk

procedure failure on receipt of a message from the nstwork element
including information relating to the position of the gap and a remaining
duration of a Maximum Channel Occupation Time.
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10, The wireless communication device of claim 9 wherein the signal
processor is arranged to determine #f a Category 4 Listen Befors Talk
procedure can be posiponed following a previous Listen Before Talk

5 procedure failure on a subframe by sublframe basis.

11. The wireless communication device of claim 10 wherein the signal
processor is arranged io posipone the Category 4 Listen Before Talk
procedure by one subframe | an LBT failed on a previous subframe with

10 a single UE indicated.

12. The wireless communication device of claim 7 including a signal
processor for determining whether the wireless communication device
can swiich from a Calegory 4 Listen Before Talk procedurs o a
i5 Category 2 Listen Before Talk procedure depending on information
received from the network slement relating o a remaining duration of a

Maximum Channel Occupation Time.

13. The wireless communication device of claim 12 wherein the signal
20 processor determines whether the wirsless communication device can
switch from a Category 4 Listen Before Talk procedure to a Category 2
Listen Before Talk procedure depending on information received from
the natwork element relating to the position of the gap.

14. A method for enabling communications in a wireless communication

device in a wireless communication system, the method comprising, at a

network element of the wireless cormmmunication systemn, transmitling to

the wireless communication device, a message comprising information

30 for assisting the wireless communication device {o access an unlicensed
radic resourceconfiguring a Licensed Assisted Access (LAA) uplink
channel comprising subframes, each subframe having "n" OFDM
symbols, where "n" is an integer, and wherein at ieast one symbol is
blanked to create a gap during which the wireless communication device
can perform a Listen Before Talk procedure, configuring a Maximum
Channel Occupiled Time (MCOT) period during which a channel of the
unlicensed radio resource can be occupied,and including in said
message information relating to at least one of: (i} the position of the gap;
{il} & remaining duration of the MCOT period which is available to the
40 wirgless communication device; ({ii) an instruction for the wireless
communication device to swilch from a Category 4io a Calegory 2

Listen Before Talk procedure; (W) an instruction for the wireless

(W%
U
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communication device to posipone a Category 4 Listen Before Talk
procedure following a previous Listen Before Talk procedure failure.

15.  The method of claim 14 comprising including said message in Downlink
5 Controt information.

16. The method of either of claims 14 or 15 comprising, at the wiregless

commusiication device, determining ¥ a Category 4 Listen before Talk

10 procedure can be postponed following a previpus Listen Before Talk
procedure failure.

17. A non-transitory computer readable medium having computer readabls
instructions stored therson for execution by a processor to perform the

i5 method according tociaim 14,
18. The non-transitory computer readable medium of claim 17 comprising at

least one from a group consisting of: a hard disk, a CD-ROM, an optical
storage device, a magnelic siorage device, a Read Only Memory, a

20 Programmable Read Only Memory, an Erasable Programmable Read
Only Memory, EPROM, an Electrically Erasable Programmable Read
Only Memory and a Flash memory.
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PHYSICAL RANDOM ACCESS CHANNEL DESIGN FOR LICENSED ASSISTED
ACCESS

FIELD
{0001} The present disclosurs relates to mobile communication and, more

particudarly to licensed assisted access {LAA) for mobile communications.

RELATED APPLICATIONS
{0002} This application claims the benefit of U.S. Provisional Application Na.
82/31 6,082, filed March 31,201 8.

BACKGROUND
{0003} Mobile communication, including cellular communication, involves the transfer

of data bebween mobile devices. The use of mobile communication is continuously
increasing. Additionally, the bandwidth or data rate ussed and needed for mobile
conwnunications is continuously increasing.

{0004} One technigue for improving the data rate is to improve spectral efficiency.
Howsver, the increases available by improving spectral efficiency are limited.
Additionally, the amount of avallable licensed spectrum is also limited.

{G005] Another lechnique for improving the data rale for ceflular communication is to
increase the bandwidth by ulilizing unlicensed bands or spectrums. The unlicensed
bands are poriions of the frequency speclrum used by other technologies andfor
services, such as Wikl and the like. The unlicensed bands cannot be restricted for use
by only cellular devices, unilike the licensed bands. Thus, the use of the unlicensed
bands can be problematic. For example, the use can inlerfere with the other
technolagies andior services.

{0008} Technigues are needed o improve the bandwidth or data rate for
telecommunication by utilizing unlicensed bands without interfering with other

technologies andfor services.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Fig. 1is a diagram illustrating an arrangement for mobile communications

ytilizing unlicensed frequency bands.
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{0008] Fig. 2 is a diagram ilustraling establishment of communications for a user
equipment {UE) using a PRACH preamble

{00039] Fig. 3 is a diagram illustrating establishment of communications for a user
aquipment {UE) where RAR is fransmitied using a primary cell.

{0010] Fig. 4 is a diagram #llustrating sstablishment of communications for a user
sguipment (UE} where RAR is iransmitied using a secondary cell

{001 1} Fig. b is a diagram illusirating establishment of communications for a user
equipment (UE} where mulliple secondary cells are used.

{0012] Fig. 6 is a diagram iflustraling establishment of communications for a user
equipment {UE) utilizing retriss with a secondary cell and fallbacks to a primary cell.

{0013] Fig. 7 is a flow diagram ilustrating a method of operating a user equipment
and wtilizing undicensed frequency bands in accordance with an embodiment.

{0014} Fig. 8 Hlustrates example components of a User Eguipment {UE) device.

DETAILED DESCRIPTION
{0015] The present disclosure will now bs described with reference to the altached

drawing figures, wherein like reference numerals are used o refer to like elements
throughout, and wherein the illustrated structures arud devices are notl necessarily drawn
{o scale. As utilized herein, terms "component,” "system,” "interface.” and the like are
intended to refer {o a computer-related entity, hardware, soflware {e.g., in execution),
and/or firmware. For example, a component can be a processor {e.g., &
microprocessor, a controller, or other processing device), a process running on a
processor, a coniroller, an object, an executable, a program, a storage device, a
computer, a fablet PC, an elsctronic circult andfor a mobils phone with a processing
device. By way of iHlusiration, an application running on a server and the server can
also be a companent. One or more components can reside within @ process, and a
component can be localized on one computer and/or distributed beatween two or more
computers. A set of elements or a set of other components can be described herein, in
which the term "set” can be interpreted as "one or more.”

[00186] Further, these componenis can execute from various computer readable
siorage media having various data structures stored thereon such as with a module, for
example. The componsnis can communicate via local andior remotle processes such
as in accordance with a signal having one or more data packets {e.g., data from one

component irderacting with another componert in a local system, distributed system,

2
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andfor across a network, such as, the Intemet, a local area network, a wide area
network, or similar network with other systems via the signal}).

{0017} As another example, a component can be an apparatus with specific
functionality provided by mechanical parts operated by electric or slectronic circullry, in
which the slectric or electronic circuilry can be pperated by a scflware application ora
firmware application executed by one or more processors. The one or more processors
can be internal or extemnal to the apparatus and can exscule at least a part of the
software or firmware application. As yet another example, a component can be an
apparatus that provides specific funclionality through electronic components without
mechanical parts; the slectronic components can include one or more processors
therein o execule software and/or firmware that confer(s), st least in part, the
funcionality of the elscironic components.

{0018} Use of the word exemplary is intended {o present concepts in @ concrete
fashion. As used in this application, the term "or® is intended {o mean an inclusive “or®
rather than an exclusive "or". That is, unless specified cotherwise, or clear from contexi,
"X employs A or B" is intended to mean any of the natural inclusive permidations. That
is, if X employs A; X emiploys 8, or X eniploys both A and B, then "X employs Aor B is
satisfied under any of the foregoing instances. in addition, the articles "a" and "an” as
used in this application and the appended claims should generally be construed {o
mean "ong or mors” unless specified otherwise or clear from conientt to be directed to a
singular form. Furthermore, 1o the exient thal the terms “including”™, "includes”, "having”,
“has”, "with®, or variants thereof are ussd in either the detlailled description and the
claims, such {erms are infended to be inclusive in a manner similar to the term
“comprising”.

{0019} As used herein, the term "circultry™ may refer to, be part of, or include

an Application Specific integrated Circult {ASIC}, an eleclronic circudt, a processor
{shared, dedicated, or group), andfor memory {shared, dedicated, or group} that
execute one or more sofbware or firmware programs, a combinational logic aircuit,
and/or other suitable hardware components that provide the described functionality. In
some smbodiments, the circuitry may be implemented in, or functions associated with
the circullry may be implemented by, one or more software or firmware modules. in
some embodiments, circuitry may include logic, at lsast partially operable in hardware.
{0020} A technigue for improving the data rate for cellular communication is to utillize

unlicensed bands or spectrums. The unlicensed bands are portions of the frequency

3
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spectrum used by other technologies andfor services, such as WiFl and the like. The
unficensed bands cannot be restricted for use by only celivlar devices or licensess,
unlike the licensed bands. Thus, the use of the unlicensed bands can be problematic.
For sxample, the use can interfere with the cther technologies andior services.

{06213 With mature physical layer techniques, further improvemsnt in the speciral
efficiency may bs marginal. The scarcily of Heensed spectrum i low frequency band
pravenis subsiantial increases in the data rate. Thus, there are emerging interests in
the operation of LTE systems in unlicensed spectrum.

[0022} One enhancement for LTE in 3GPP Release 13 is enable its operation in the
unficensed spectrum via Licensed-Assisted Access (LAA}, which expands the system
bandwidth by utilizing the flexible carrier aggregation {CA) framework introduced by the
LTE-Advanced systent.

{0023} Potential LTE operation in unficensed spectrum includes, but is not limited to,
the LTE operation in the unlicensed spectrum via dual connectivity {DC) - cafled DC
based LAA, and the standalone LTE system in the unlicensed spectrum, where LTE-
based technology solely operates in unlicensed spectrum without requiring an "anchor”
in licensed spectrum, referred to as MulteFire.

{0024} An unlicensed frequency band of interest in 3GPP is the 5 GHz band, which
has wide spechrum with global common availabllity. The 5 GMz band inthe US s
governed by Unlficensed National information Infrastructure {U-NIT) rules by the Fedaral
Communications Commission {(FCC) The main incumbent system inthe 5 GHz band s
the Wireless Local Area Networks {(WLAN), specifically those based onthe IEEE 8021 1
afnfac technologies. Since WLAN systems are widely deployed both by individuals and
operators for carrier-grade access service and dala offloading, suilable technigues
should be emploved. Listen-Before-Talk (LBT) is a feature of Rel-1 3 LAA system for
coexistence with other systems. LBT is a procedure whereby radio fransmifters first
sense the medium and transmit only if the medium is sensed {o be idle.

[0025] UEs can establish communications by following a random access procedure.
This procedure includes a UE using an LTE physical random access channel (PRACH).
The UE transmils a PRACH preamble, which includes a cyclic prefix (CF), a sequsnhee
and a guard fime.

[0026] A UE can utilize an unlicensed frequency band to transmit the PRACH
preamble. However, using an unficensed frequency band requires that the UE performs

a listen before talkk (LBT) befors transmitling. if the LBT indicates that the unlicensed

4
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frequency band is unavailable, fransmission of the PRACH preamble is blocked and the
attempled establishment of communications are delayed.

[0027] Embodiments and variations thereof are disclosed that include suitable
approaches for using unlicensed frequency bands that mitigate andior reduce blocking
of transmissions. The embodiments aiso facililate utilization of unlicensed frequency
bands. The approaches include relrying transmissions on unlicensed frequency bands,
using multiple cells located in unlicensed frequency bands, identifying unlicensed cells
prior 1o fransmission, and using lcensed frequencies as a faltback.

{0028} Fig. 1is a diagram illustrating an arrangement 100 for mobile communications
atilizing unlicensed frequency bhands. The arrangement enhances ransmission
probabiliies by incorporation approaches including refrying transmissions, using
multiple unlicensed frequency bands {or SCells) simullanecusly, using a licensed
frequency band as a fallback, and the like. The arrangement 100, can also be an
apparatus, and facilifates communications utilizing unlicensed frequency bands.

[0029] The arrangement 100 includes a user equipment (UE} device 102, a
transceiver 146, and network entities 120, The network entiies 120 include
components such as, but not imited o, a packet gateway {(PGW), a secondary gateway
{SGW)}, a mobility management entity (MME), a packet data network {PDN}, UEs,
evolved Node Bs {eNodeB}, and the like. For illustrative purposes, an eNodeB 124 is
shown as one of the network entities.

[0030] The UE 102 includes the transceiver 108, a storage component 118, and
conirgd circuitry or confrolier 104, The slorage component 118 includes a mernory,
siorage element and the like and is configured {o store information for the UE 102. The
controfler 104 is configured tc perform various operations associated with the UE 102
The condroller 104 can include logic, components, circuilry, one or more processors and
the like. The {ransceiver 108 includes transmilter funclionality and receiver funclionality.
The UE 102 also includes one or more antenna 108 for communications with the
network sntities 120,

[0031] The sNodeB 124 includes a transceiver, a slorage component, and controf
circgitry or controlier. The storage component includes a memory, siorage element and
ihe ke and iz configured to store information for the eNodeB 124. The controller is
configured to perform various operations associated with the eNodeB 124, The
controfler can include logic, components, circuitry, one or more processors and the like.

The fransceiver 108 includes transmitter funclionality and receiver funclionality. The

5
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eNodeB 124 can also include one or more antenna for communications with the
network entities 120 andfor other UEs.

{0032} The UE 102 is configured to establish uplink communications with the evolved
node B {(eNodeB) 124 of the network entity using an undicensed frequency band. The
eNodeB generates and transmils a physical downlink contral channel (PDCCH) that
includes a PDCCH order. The PDCCH includes control information and resource
assignments for the UE 102. The PDCCH also includes the PDCCH order, which
specifies an order or procedure o a random access procedure (RACH]) for the UE 102
with the eNpodeB 124. The UE 102 responds io the PDCCH order from the eNodeB
124 by generaling and transmitling a physical resource allpcation channel (PRACH)
preambie. The preamble is a random access preamble for a random access procedure.
The PRACH preamble includes a gyclical prefix (CP), a sequence, a guard time and the
like. The PRACH preamble is transmitted by the UE 102, The eNodeB 124 decodes the
PRACH preamble and generates a random access response {RAR) based on the
PRACH preamble. The eNodeB 124 transmils the RAR, which Is expected to be
received by the UE 102 within a RAR window. The RAR window is a period of time or
duration in which the UE 102 expecls to receive the RAR from the eNodeB 124, tis
appreciated that the UE 102 can establish communications with other network entities.
{833} Cell aggregation (CA} is used o arrange and utilize secondary cells with
primary cells. A primary cefl is a celi that uses a licensed frequency band. A secondary
cell can use a Hicense frequency band or an unficensed frequency band. Cells can also
be co-iocated and non-collocated. The co-located cells are localed next {o each other.
Non-collocated cells are cells that are not located next to sach other.

[0034] The non-collocated cells use a different timing advance (TA). Thus, multiple
TA groups {TAGs)} are supported, where the TAG refers to a group of serving cells that
is configured by radio resource control (RRC) protocois to use the same fiming
reference cell and the same TA valus. A TAG conlaining the primary cell is called a
primary TAG (pTAG) and a TAG not containing the primary cell is called a sscondary
TAG {sTAG), which contains at least one secondary cell with a configured uplink.
[0035] The CA can be used to aggregale unticensed frequency bands with Hcensed
frequency bands by aggregating a PCell with one or more SCells. The UE 102 andior
the eNodeB 124 utilize the CA to utilize unlicensed frequency bands with licensed

frequency bands and improve or enhance data rates. The CA can aggregate lcensed
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and/or unlicensed frequency bands into component carriers {CC). The PCell and the
SCells can be referenced by an index referred to as a Cell index.

[0036] The eNodeB 124 can be configured lo utlilize SCells {o transmit the PDCCH
order. The sNodeB 124 performs a listen before talk {LBT) process {o determine # an
SCell is available. The sNodeB 124 is configured {o relry transmission with the SCell
until transmission is successful, or a sslected number of attempls have been made.
Once the selected number of attenmipts have been made, the ransmission can be
blocked. Alternately, a PCsll can be used as a faliback to perform the fransmission. Of
course, the eNodeB 124 can also be configured to inilially use the PCell

{0037} The LBT or LBT process includes sensing the unlicensed frequency band or
channel associated with the SCell. i the snergy is sensed above a threshold, the
frequency band is considered not availabls. The LBT process is considered failed. ¥
the sensed signal is below the threshold, the frequency band is considered available
and idle. The LBT can be single interval LBT or Cat-4 LBT. ¥ Cat-4 LBT is used,
PDCCH order can be followed by PDSCH within the same subframe, and the
multiplexing rule follows the Cat-4 LBT muitiplexing rule.

[0038] The eNodeB 124 can be configured to utilize SCells to transmit the RAR
within a ime period so that the RAR is received at the UE 102 within the RAR window.
The eNodeB 124 performs an LBT process to determine if an SCell is available. The
eNodeB 124 is configured to retry ransmission with the SCsll until transmission s
successful, or a selected number of attemipls has been made. Once the selected
number of attempts have been made, the fransmission can be blocked. A PCsll can be
used as a faliback to perform the transmission. The eNepdeB 124 can also be
configured to initially use the PCsil. In another exampile, the RAR window is extended
to accommuodate extra processing time for using the SCell.

{06397 The UE 102 can be configured to ulilize SCells {o transmit the PRACH
preamble in response to a PDCOCH. The UE 102 performs an LBT process to determine
i an SCell is available. The 5Cell can be the same as the SCell transmitting the
corresponding PDCCH order. Alternatively, the SCell can be a different SCell, which
van be indicated explicitly in PDCCH order, or be indicated via RRU signaling by
defining a mapping from SCeli transmitting PDCCH order to set of SCells to transmit
PRACH preamble, or can be any SCells configured to the UE. The UE 102 is
configurad 1o retry transmission with the SCell until fransmission is successiul, or a

selected number of atlempts has been made. Once the sslected number of altempls
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have been made, the transmission can be blocked. A PCell can be used as a fallback
io perform the transmission and is used based on a fallback condition. The faliback
condition includes a number of LBT failures on the SCell, a number of continuous LBT
failures, a number of LBT failures within a time window, configured by layer 1 signaling,
configured by higher layer signaling, and the like. The UE 102 can also be configured
to initlally use the PCell.

{0040} in another example, the UE 102 is configured {0 monifor a common search
space {CS8) over a licensed assisted access {LAA} secondary cell (SCsil). By
monitoring the C88, the UE 102 can receive RAR from these SCells. As a result, the
identified SCell can be used for fransmitting the RAR. Thus, an unlicensed frequency
band associated with the SCell is used in place of the licensed frequency band
associated with the PCell for RAR transmission. The RAR can be transmitted in the
same SCell as where the PRACH preamble is transmitted. Alternatively, the RAR can
be transmitled in a different SCell. In one example, a RAR window for receiving the
PRACH preamble is widened or extended if RAR is fransmitted on unlicensed
spectrum. in another example, the RAR window may only count a valid downlink
subframe, f RAR is fransmitted over unlicensed spectrum.

[0o41] Other examples and variations for enhancing communications for unlicensed
frequency bands are shown below and in subsequent figures.

{0042] The performed LBT can be single interval LBT or Catd LBT. ¥ Cat4 LBT is
used, PDCCH order can be followed by PDICH within the same subframe, and the
multiplexing rule follows the Cat4 LBT multiplexing rule.

[0043] PRACH preamble: single interval LBT can be used, for both within and
outside fransmission opportunity {TxOP).

[0044] Cat-4 LBT with higher priority can be used ¥ RAR is fransmitted on
unlicensed spectrum. RAR can be multiplexed with other traffic, and the multiplexing
rle follows the Cat-4 LBT multiplexing rule.

[0045] Periodic resources can be semi-siatically configured by higher laver signaling
{e.g. RRC signaling} for PRACH preambile transmission.

[0046] The PRACH transmission can be scheduled via PDCCH order. The timing
relationship betwesn PDUCH order and the PRAUH preamble fransmission can bs
predefined, semi-siatically configured {e.g. via radio resource control {(RRC) signaling},

or dynamical configured via downlink control information (DCH).
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{0047} A timing window can be configured and the PRACH preamble can be
transmitted in one subframs within the timing window, depending on channsi
availability. The scheduling coordination of different PRACH preamble transmissions by
eNodeB implementation avoids the ambiguity of random access-radio network
temporary identifier {RA-RNTH for RAR corresponding to different preamble
transmissions. The configuration of timing window length can o take into account the
RAR window size.

{0048} One PDCCH order can indicate multiple PRACH resources, each on separate
LAA SCells within the same sTAG. The UE 102 performs LBT over all these configured
SCells and the PRACH preamble can be transmilted on any one or multiple of the
configured SCell(s) if its channel is sensed {o be idle/avallable. The configuration of the
SCells {o reserve PRACH resources can be semi-stalistical via RRC-signaling, or
dynamical via L1 signaling {e.g. BCl). Similarly, the PDCCH order andior RAR {if
transmitted on SCell} resources can be allocated to mulliple SCells, and PDCCH order
andior RAR would be transmilted on any one of these SCells if ##s channel is sensed to
idisfavailable.

{0049 Alternatively, a Cat-4 LBY can be performed prior to PDCCH order, and
downlink (DL} data or reservation signal i no data can be transmilfed until the tims for
the UE 102 to perform a single-inferval or no LBT prior to PRACH preamble
transmission. The channel can be helkd within the duration between PDCCH order and
PRACH preambile transmissions, and thus the transmission probability for PRACH
preambie is improved.

{0050} ¥ the PDCCH order and/or RAR is transmitied on LAA SCelis, PDCCH order
andior RAR can be transmitted over PCell as a faliback, i the transmission was not
successful for a duration of X ms or the SCell failed to transmit Y consecutive PUCCH
transmission opportunities due {o LBT failure, where X and Y can be set by L142
signaling.

{ou511} When the PRACH preamble is transmifted over unlicensed carrier, the UE
does not increase preamble counter when LBT fails. Thus, there is no power ramping
when the PRACH preambile {ails {o transmit due to LBT.

{0052} Fig. 2 iz a diagram illustrating establishment of communications for a user
equipment {UE) using a PRACH preamble.

{0053} in this example, uplink communications belween a UE and eNodeB are

established using a primary cell (PCsll) 201 and a secondary cell {(5Cell} 202. The
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primary cell 201 is a cell operating on a primary frequency within a licensed frequancy
band. The secondary cell 202 can use an unlicensed or licensed frequency band. In
this example, the secondary cell 202 is assumed to use an unlicensed frequency band.
f0054] An eNodeB generates a PDCCH, which includes a PDCCH order and
transmiis the PDCCH order using the SCsell 202, The eNodeB performs a LBT process
to determine ¥ the unficensed frequency band is available, or the PDCCH order is not
fransmitted. The UE receives the PDCCH and generates a PRACH preamble using the
SCell 202. Howsver, before the UE transmils the PRACH preambile, the UE performs a
LBT process to determine if the unlicensed frequency band is available, # the
unficensed frequency band is available, the PRACH preamble is transmilted using the
SCelt 202. ¥ the unlicensed frequency band is unavailable, transmission of the PRACH
preambie is blocked.

[0055] An eNodeB receives the PRACH preamble, assuming it was fransmitted. The
eNodeB generates RAR using the PCell 201 . The RAR is then received by the UE
within the RAR window and the PCell 201 andfor the SCell 202 can be utilized for uplink
connunications.

[0058] Fig. 3 is a diagram illustrating establishiment of communications for a user
equipment {UE) where RAR is transmitted using a PCell. in this example, refries after
LBT fallures are performed {o increase probability of PRACH preamble transmission.
{00571 in this example, uplink communications betwesn a UE and eNodeB are
established using a primary cell {(PCelly and a secondary cell {SCell). The primary csll
is a cell operaling on a primary frequency within a licensed frequency band. The
sscondary celt can use an unficensed or licensed frequency band. In this example, the
secondary cell is assumed fo use an unlicensed frequency band.

f0058] An eNodeB generates a PDCCH, which includes a PDCCH order and
transmiis the PDCCH corder using the SCsell. The eNodeB performs a LBT process {o
datermine if the unlicensed frequency band is available. On a first altempt 301 [ the LBT
process results in a failure as the energy above a threshold value is delected.

However, a retry is performed, where the LBT process resulls in success as a deteclted
energy is below the threshold value. The eNodeB is configured to retry ransmitfting the
PDCCH untll the PDCCH is transmitted andfor a selected number of falled LBT
processes are oblained.

[0059] The UE receives the PDCCH and generales a PRACH preamble using the
SCell. Before the UE fransmits the PRACH preambls, the UE performs a LBT process

10
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{o determine if the unlicensed frequency band is available. in this exampils, the LBT
process for the first attempt 302 resulls in fallure. However, the UE is configured to
relry transmitting the PRACH preamble. In the second attempt at transmission, the LBT
is successful and the PRACH preamble is fransmilled by the UE using the SCell. Had
the second altempt resulted in an LBT fallure, the UE is configured io relry transmission
uysing LBT until the PRACH preamble is transmitted andior a selected number of retries
of failed LBT processes have occurred and/or the time window i configured for this
PRACH preamble expires. The PRACH can be transmitted only on avallable resources
for PRACH transmission, where the available resources may be indicated
implicitly/fexplicitly via downlink control information {DCH). or configured via RRC
signaling.

{60607 An eNodeB receives the PRACH preamble. The eNodeB generates RAR
using the PCell. The RAR is then received by the UE within the RAR window and the
PCell and the SCeil can be utilized for uplink communications.

{0061} Fig. 4 is a diagram iflustrating establishment of communications for a user
equipment (UE) where RAR is ransmifted using a SCell. in this example, retries afier
LBT failures are performed to increase probability of PRACH preamble transmission.
{0062} in this example, uplink communications belween a UE and eNodeB are
astablished using only a secondary cell {(8Csll). The primary cell is a cell operaling on a
primary frequency within a licensed frequency band. The secondary cell can use an
unticensed or licensed frequency band. in this example, the secondary cell is assumed
{o use an unlicensed frequency band.

[00863] An eNodeB generates a PDCCH, which includes a PDCCH order and
transmits the PDCCH order using the SCell. The eNodeB performs a LBT process to
determine if the unficensed frequency band is available. On a first atfempt 301 |, the LBT
process resuits in a fallure as the snhergy above a threshold value is defected. A relry is
performed, where the LBT process resulls in success as a detecied energy is below the
threshold value. The sNodeB can relry transmitling the PDCCH until the PDCCH s
transmitted and/or a selected number of falled LBT processes are obtained.

[0064] The UE receives the PDCCH and generates a PRACH preamble based on
ihe PDCCH order and using the SCell. Before the UE fransmits the PRACH preambis,
the UE performs a LBT process to delermine if the unlicensed frequency band is
available. s this example, the LBT process for the first attemipt 302 results in fallure.

However, the UE is configured to refry transmitling the PRACH preamble. in the

1
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second altemp! at transmission, the LBT is successful and the PRACH preamble is
transmitted by the UE using the SCell. Had the second aftempt resuited in an LBT
fallure, the UE is configured to refry transmission using LBT untif the PRACH preambile
is ransmitted andior a selected number of relries of falled LBT processes have
accurred and/or the fime window if configured for this PRACH preamble expires. The
PRACH can be transmifted only on available resources for PRACH fransmission, where
the available resources may be indicated implicithy/explicitly via DCI, or configured via
RRC signaling.

[0865] An eNodeB receives the PRACH preambie. The eNodeB gensrales RAR
using the SCell. Because the SCefl utilizes an unficensed frequency band, the eNodeB
performs LBT. # the LBT resuits in failure as shown at 403, a relry is performed. in this
example, the relry is successfl and the SCell is utilized. The RAR is then received by
the UE within the RAR window.

[0066] Fig. B is a diagram ilustrating establishment of communications for a user
equipment (UE} where multiple secondary cells are used. in this example, a plurality of
secondary cells (SCells) are used for PRACH preamble fransmission.

{0067} The secondary cell can use an unlicensed or licensed frequency band. In this
example, the secondary cell is assumed to use an unlicensed freguency band and uses
LET before transmissions.

{6068} in this example, the UE has already received and processed the PDCCH
order and generated a PRACH preamble. The plurality of secondary cells includes
SCeil 1, SCeli2, and SCell3, however it is appreciated that other suitable numbers of
secondary cells can be utilized.

[0069] A LBTY is performsd prior to each transmission attempt. A first attempt using
SCell 1 is tried, but results in LBT fallure. A first attempt using SCell2 is tried, but resulls
in LBT failure. A first altempt using SCelil is trisd, but also results in LBT faillure.
However, the UE is configured to retry transmission of the PRACH preamble untll
successiul fransmission or a sslected number of altempls have been fried.

[0070] A second attempt using SCell 1is tried, but resulls in LBT fallure. A second
attempt using SCell2 ix tried, but resuits in LBT failure. A second altemipt using SCell3
is {ried, bui also resulis in LBT fallure. At this point, the UE has not been able to
transmit the PRACH preamble.

{0071} A thivd attempt using SCelM is tried, but results in LBT fallure. A third attempt

using SCeliZ is fried, and resuits in LBT success. The UE uses the SCellZ to transmif
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the PRACH preamble at 501 . A third altempt using SCeli3 i also fried. The LBT
process is successful at 502, however the UE has already transmifted the PRACH
preamble and the PRACH preamble is not retransmitted. in one example, when muitiple
celis have channels idle, UE can selsct one of these cells for PRACH transmission, and
a selection rule can be predefined, s.g. select the SCell with smallest cell index.
Alternatively, UE may transmit PRACH on multiple cells.

[oe72] As a resull, the probability of successful PRACH preamble transmission is
increased and unlicensed frequency bands are ulilized.

{0073} Fig. 6 is a diagram ilustrating establishment of communications for a user
equipment {UE) utilizing retries with a secondary cell and fallbacks to a primary cell.
Transmissions blocked dus to LBT failure are retried a number of times using a
secondary cell. Then, the retransmission is performed using the primary cell as a
faliback.

[0074] The primary cell is a cell operating on a primary frequency within a licensed
frequency band. The secondary celf can use an unlicensed or licensed frequency band.
in this example, the secondary cell & assurmed {0 use an unlicensed frequency band.
[0075] An eNodeB generates a PDCCH, which includes a PDCCH order. The
eNodeB attemps {o transmit the PDCCH order using the SCell. However, the attemypt
rasults in LBT failure. The eNodeB again altemps to transmit the PDCCH order using
the SCell, which again resulls in LBT fallure. The eNodeB can retry {ransmission using
the SCell a selected number of times. in this example, the selected number is 2. Thus,
instead of using the SCell, the eNodeB performs transmission of the PBCCH order
using the PCell 801 . No LBT is required for the PCell, thus the transmission is
performed.

[0078] The UE receives the PDCCH and generates a PRACH preamble based on
the PBCCH order. The UE performis a LBT process to delermine if the unlicensed
frequency band is available prior to transmission.  in this example, the LBT process for
the first attempt resulls in fallure. However, the UE is configured to relry fransmilling
the PRACH preamble. in the second altempt at transmission 602, the LBT is
succassfud and the PRACH preamble is ransmilted by the UE using the SCsll. Had the
sscond attempt resulted in an LBT failure, the UE is configured to fallback {o using the
PCaill bassd on a fallback condition. The faliback condition can include a selected
number of LBT faillures, a sslected number of continuous LBT failures within a time

window, configured by layer 1 signalfing, configured by higher layer signaling, and the
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ke, it is appreciated that other numbers of retries can be ulilized. The number of
retries can be predefined, configured via RRC signaling and the like.

[0077] An eNodeB receives the PRACH preamble. The eNodeB generates RAR
basad on the PRACH preambls. The eNodeB attempis to use the SCelt for
transmission of the RAR, however the LBT resulls in fatlure. Because the SCell utilizes
an unlicenssd frequency band, the eNodeB performs LBT. i» this example, the eNodeB
falishack 1o the PCell for transmission. The RAR is ransmitied using the PCell at 603
within the RAR window.

{0078} The retries using the SCell facilitate use of the unlicensed frequency band
and improves the probability of transmission. Using the PCell as a fallback further
improves the probability of transmission, but can result in utilizes licensed frequency
bands.

{0079} An eNodeB genserates a PDCCH, which includes a PDCCH order and
transmits the PDCCH order. using the 8Cell. The eNodeB performs a LBT process to
determing # the unlicensed frequency band is avallable. On a first attempt 301, the LBT
process resulls in a faillure as a signal above a threshold value is delected. Arelry is
performed, where the LBY process results in success as a detected signal is below the
threshold value. The eNodeB is configured {o relry transmitting the PDCCH unti the
PDCCH is fransmitted and/or a selected number of failled LBT processes are obtained.
{080} The UE receives the PDCCH and generates a PRACH preamble bassd on
the PDCCH order and using the SCell. Before the UE transmits the PRACH preambile,
the UE performs a LBT process {o determine if the unlicensed frequency band is
avallable. in this example, the LBT process for the first attempt 302 resuits in failure.
Howeaver, the UE is configursd {o retry {ransmitling the PRACH preamble. in the
second attempt at fransmission, the LBT is successful and the PRACH preamble is
transmitted by the UE using the SCell. Had the second altempt resuilted in an LBT
failure, the UE is configured to refry transmission using LBT untit the PRACH preambls
is transmitted and/or a selected number of retries of falled LBY processes have
occurred, andfor the time window if configured for this PRACH preamble expires. The
PRACH can be transmitted only on available rescurces for PRACH transmission, where
ihe available rescurces may be indicated implicitiy/explicitly via DCI, or configured via
RRC signaling.

[0081] An eNodeB receives the PRACH preamble within a RAR window. The

eNodeB generaies RAR using the SCell. Because the SCell ulilizes an unificensed
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frequency band, the eNodeB performs LBT. § the LBT results in fallure as shown at
403, a retry is performed. in this example, the relry is successful and the SCell is
utilized. The RAR is then received by the UE within the RAR window.

{0082} Fig. 7 is a flow diagram illustrating a method 708 of operating a user
equipment and wtilizing unlicensed frequency bands in accordance with an embodiment.
The method 700 facilitates communications  utilizing unlicensed frequencias.

[0083] The method 700 can be ussed with the arangement 100 and variations
thereof.

{0084} The method 700 begins at block 702, wherein a PDCCH order is received.
An eNodeB, such as the eNodeB 124 can generate a PDCCH that includes the PDCCH
order. A UE device, such as the UE 102, can be configured to receive the PDUCH
order.

[0085] The UE genevales a PRACH preamble at block 704,

[0086] The UE transmits the PRACH preamble using an unlicensed frequency band
at block 706 according to fransmission approaches or conditions. The unlicensed
frequency band can be associated with a secondary cell {SCell}. The transmission
conditions include retrying the fransmission a selected number of imes. For each
transmission, an LBT is performed to determine # the transmission can procesd.

foos7] Alternately, the transmission falls back to being performed on a licensed
frequency band. The licensed frequency band is assaciated with a primary cell (PCsli).
{0088} The UE receives a RAR at block 708. The RAR specifies the resources that
can be used for communications involving the UE and the eNodeB.

[oos89] The UE and the eNodeB establish uplink communications at block 718. The
communications are esiablished based on the RAR and utilize the secondary cell.
{0090} While the methods described within this disclosure are iflustrated in and
described herein as a series of acls or events, it will be appreciated that the iHlustrated
ardering of such acts or evenis are notl to be interpreted in a limiting sense. For
example, some acts may occur in different orders and/or concurrently with other acls or
events apart from those Hlustrated andior described herein. in addition, not all Hustrated
acts may be required to implement one or more aspects or embodiments of the
description herein. Further, one or maore of the acts depicted herein may be carrisd out
in one or more separate acts and/or phases.

[0091] Embodimenis described herein can be implemenied into a system using any

suifably configursd hardware andior software. FIG. 8 illustrales, for one embadiment,
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example componsnts of a User Equipment {(UE) device B00. In some embodiments, the
UE device 800 {e.qg., the wireless communication device) can include application
circuitry 802, baseband circuifry 804, Radio Frequency {RF) circuitry 8086, frontend
module {(FEM) circuitry 808 and one or more anfennas 810, coupled together at least as
shown.

{0092} The application circuitry 802 can include one or more application processors.
For example, the application circuitry B02 can include circuitry such as, but not limited
{a, one or more single-core or mutii-caore processors. The processor{s} can include any
combination of general-purpose processors and dedicaled processors {e.g., graphics
processors, applicalion processors, sic.). The processors can be coupled with andfor
can include memory/siorage and can be configured to executs instructions stored in the
memaoryfsiorage to enable varicus applications andf/or pperating systems to run on the
systam.

[0083] The baseband circuitry 804 can include circuilry such as, but not limited to,
one or more single-core or mulli-core processors. The baseband circuitry 804 can
include one or more baseband processors and/or control fogic to process baseband
signals received from a receive signal path of the RF circuitry 808 and to generate
baseband signals for a transmit signal path of the RF circuitry 808. Baseband
processing circuity B04 can interface with the application circultry 802 for generation
and processing of the baseband signals and for controlling operations of the RF circuitry
806. For example, in some embodiments, the baseband circuitry B04 can include a
second gensration {(2G) baseband processor 804a, third gensration (3G} baseband
processor 804b, fourth generation {4G) baseband processor 804c, and/or other
baseband processor{s} 804d for other existing generations, generations in development
or to be developed in the future {e.g., fifth generation {83}, 80, eic.). The baseband
circuitry 804 {e.g.. one or more of basseband processors 804a-d} can handle various
radio control functions that enable communication with one or more radio networks via
the RF circuilry 806. The radio control functions can include, but are not limited to,
signal modulationfdemodulation, encoding/decoding, radio frequency shifting, ete. I
some embodiments, modulation/demodulation circuitry of the baseband circuitry 804
can include Fast-Fourier Transform (FFT), precoding, and/or consteliation
mapping/demapping functionality. In some embodiments, encoding/decoding circuilry
of the baseband circuitry 804 can include convolution, fail-biting convolution, turbo,

Viterbi, and/or Low Densily Parity Check {LDPC) encoderidecodsr funclionalily.
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Embodiments of modulation/demodulation and encoderidecoder funclionality are not
fimited to these examples and can include other suitable functionality in other
embodiments.

[0094] in some embodiments, the baseband circuitry 804 can include slements of a
protocol siack such as, for example, elements of an svolved universal terrestrial

radio access network {EUTRAN) protocol including, for example, physical (PHY), media
access control (MAC), radio link control {RLC), packet data convergence protocol
{(PDCP}, andfor radic resource control {(RRC) elements. A cenfral processing unif
{CPU} 804e of the baseband circuitry 804 can be configured {o run slements of the
protocol stack for signaling of the PHY, MAC, RLC, PDCP andior RRC favers. in some
embodiments, the baseband circuitry can include one or more audio digital signal
processor{s) {DSP} 804f. The audico DSP(s) 804{ can be include elements for
compression/decompression and echo canceligtion and can include other suitable
processing slements in other embodimsnts. Components of the baseband circultry can
be suitably combined in a single chip, a single chipssl, or disposed on a same circuil
board in some smbodiments. in some embodiments, some or alt of the constituent
components of the baseband circuitry 804 and the application circuitry 802 can be
implemented together such as, for example, on a system on a chip (80C).

[0095] in some embodiments, the baseband circuitry 804 can provide for
comynunication compatible with one or mors radio fechnologies. For exampls, in soms
embodiments, the baseband circuitry 804 can support communication with an evolved
universatl terrestrial radio access network (EUTRAN) and/or other wireless metropolitan
area nelworks {(WMAN), a wireless local area network (WLAN), a wireless personal
area network (WPAN). Embodiments in which the baseband circuitry 804 is configured
to support radic communications of more than one wirsless prolocol can be referred fo
as muilti-mode baseband circuilry.

[0098] RF circultry 808 can enable communication with wireless networks

using modulated elsctromagnetic radiation through a non-solid medium. in various
embodiments, the RF circuitry 806 can include switches, fillers, ampiifiers, ete. to
facilitate the communication with the wireless nstwork. RF circuitry 8086 can include a
receive signal path which can include circullry to down-convert RF signals received fram
the FEM circuilry 808 and provide baseband signals to the baseband circuitry 804, RF

circuttry 806 can also include a transmit signal path which can include dircuitry 1o up-
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convert baseband signals provided by the baseband circuitry 804 and provide RF ouiput
signals {o the FEM circuitry 808 for fransmission.

[0097] in some embodiments, the RF circuitry 808 can include a receive signal path
and a fransmit signal path. The receive signal path of the RF circuifry 806 can include
mixer circuitry 808a, amplifier circuilry 806b and filter circuitry 808¢. The transmit signal
path of the RF circuitry 808 can include filter circultry B08c and mixer circuilry 806a. RF
circuitry 808 can also include synthesizer circuitry B08d for synthesizing a frequency for
use by the mixer circuitry 80Ba of the receive signal path and the ransmit signal path.
in some embodiments, the mixer circuitry 806a of the receive signal path can be
configured to down-convert RF signals recelved from the FEM circuliry 808 based on
the synthesized frequency provided by synthesizer circuilry 8086d. The amplifier circuitry
808b can be configured to ampiify the down-converfed signals and the filter circuilry
808c can be a low-pass filter (LPF) or band-pass filter {(BPF) configured {o remove
unwanted signals from the down-converted signals to generate ouiput baseband
signals. Quiput baseband signals can be provided to the baseband circuitry 804 for
further processing. in some embodiments, the cutput baseband signals can be zero-
frequency baseband signals, although this is not a requirement. in some embodiments,
mixer circultry B0Ga of the receive signal path can comprise passive mixers, atthough
the scope of the smbodiments is not limited in this respect

{0098] in some embodiments, the mixer circuitry 806a of the transmit signatl path can
be configured to up-convert input baseband signals based on the synthesized frequency
provided by the synthesizer circuitry 806d to generale RF ocuiput signals for the FEM
circuitry 808. The baseband signals can be provided by the baseband circuitry 804 and
can be filtered by filter circuitry 806¢. The filter circuitry B06c can include a low-pass
filter {LPF), although the scope of the embodiments is not limited in this respect.

{0099] in some embodiments, the mixer circuitry 806a of the receive signal path and
the mixer circuitry 806a of the transmil signal path can include two or more mixers and
can be arranged for quadrature downconversion and/or upconversion respectively. In
some embodiments, the mixer circuitry 808a of the receive signal path and the mixer
circuitry 806a of the fransmit signal path can include two or more mixers and can be
arranged for image rejection (e.g., Harlley image rejection). in some smbodiments, the
mixer circuitry 806a of the receive signal path and the mixer circuilry 80863 can be

arranged for direct downconversion andfor direct upconversion, respectively. i some
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embodiments, the mixer circuilry 808a of the receive signal path and the mixer circuitry
B08a of the transmit signal path can be configured for super-heterodyne operation.
[0O100] in some embodiments, the oulput bassband signals and the input bassband
signals can be analog baseband signals, although the scopse of the embodiments is not
fimited in this respect. in soms alternate embodiments, the oulput baseband signals and
the input baseband signals can be digital bassband signals. in these alternate
embodiments, the RF circuitry 808 can include analog-to-digital converter {ADC) and
digital-lo-analog converter {DAC} circuitry and the bassband circuitry 804 can include a
digital baseband interface to communicate with the RF circuitry 806.

[00101] i some dualmode embodiments, a separate radio IC circullry can be
provided for processing signals for each spectrum, although the scope of the
embodiments is not limited in this respect.

{00102] in some embodiments, the synthesizer circuitry 806d can be a fractional-N
synthesizer or a fractional N/N+8 synthesizer, although the scope of the embodiments is
not Himited in this respect as other types of frequency synthesizers can be suitable. For
example, synthesizer circuilry 808d can be a delta-sigma synthesizer, a frequency
multiplier, or a synthesizer comprising a phase-locked loop with a frequency divider.
[00103] The synthesizer circuitry 808d can be configured o synthesize an oulput
frequency for use by the mixer circuitry 808a of the RF circuilry 808 based on a
frequency input and a divider control input.  in some smbodiments, the synthesizer
circultry 808d can be g fractional N/N+8 synthesizer.

[08104] In some embodiments, frequency input can be provided by a vollage
controlled oscillator (VCQ), although that is not a requirement. Divider control input can
be provided by either the baseband circuitry 804 or the applications processor 802
depending on the desired oulput frequency. in some embodiments, a divider conirol
input {e.g.. N) can be determined from a look-up table based on a channel indicated by
the applications processor 802,

[00105] Synthesizer circuitry 8084 of the RF circuilry 806 can include a divider, a
delay-locked loop (DLL), a multiplexer and a phase accumulator. in some
embodiments, the divider can be a dual modulus divider (DMD} and the phase
accumulator can be a digital phase accumulator (DPA) In some embodiments, the
DMD can be configured to divide the input signal by either N or N+8 {e.g., bassd on a
carry out} {o provide a fractional division ratio. In some example embodiments, the DLL

can include a set of cascaded, tunable, delay elements, a phase detecior, a charge
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pump and a D-type flip-flop. In these embodiments, the delay elements can be
configured to break a VOO period up into Nd sgual packsts of phase, where Nd is the
number of delay elements in the delay line. i» this way, the DLL provides negative
feedback {o help ensure that the folal dslay through the dslay line is one VCO oycle.
{00106] in some embodiments, synthesizer circuitry 808d can be configured to
generate a carrier frequency as the output freguency, while in other embodiments, the
output frequency can be a multipls of the carrier freqguency {e.g., twice the carrier
frequency, four times the carrier frequency) and used in conjunction with quadrature
generator and divider circuitry (o generate mulliple signals at the carrier frequency with
muiltipls different phases with respect to each other. in some embodiments, the output
frequency can be a LO frequency ¢l o} In some embodiments, the RF circuitry 8086 can
include an iQfpolar converter.

{00107]  FEM circuitry 808 can include a receive signal path which can include circuitry
configured to operate on RF signals received from one or more antennas 880, ampilify
ihe received signals and provide the amplified versions of the received signals to the RF
circuitry 806 for further processing. FEM circuilry 808 can alsc include a transmit signal
path which can include circuitry configured to amplify signals for transmission provided
by the RF circutry 806 for transmission by oneg or more of the one or more antennas
810.

[00108]  in some embodiments, the FEM circuitry 808 can include a TX/RX switch to
swiich between transmit mode and receive mode operation. The FEM circuilry can
include a receive signal path and a fransmit signal path. The receive signal path of the
FEM circuitry can include a low-noise amplifier (LNA) to amplify received RF signals
and provide the amplifisd received RF signals as an oulpul {e.g., o the RF circuitry
806). The transmit signal path of the FEM circuitry 808 can include a power amplifier
{PA} {o amplify input RF signals {e.g., provided by RF circuilry 808), and one or more
filters to generate RF signals for subseguent transmission {e.g.. by one or more of the
one or more antennas 880,

{00109] in some embodiments, the UE device 800 can include additional elements
such as, for example, memory/storage, display, camera, sensar, andfor inputioutput
{J0) interface.

{00t 10] 1« is appreciated that the described application circuitry 802, baseband
circuitry 804, Radio Freguency {RF) circuilry 808, front-end module (FEM) circuitry 808

and one or more antennas 810 can also be utilized with an evolved Node B {eNodeB).
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{001 11] Examples herein can include subject matter such as a method, means for
performing acts or blocks of the method, at least one machine-readable medium
including executable instructions that, when performed by a machine {e.g., a processor
with memory or the like)} cause the machine to perform acls of the method or of an
apparatus or system for concurrent communication using multiple communication
tachnologies according to embodiments and examples described.

[0t 121 Example 1is an apparaius configured to be employed within one or more
user equipment {UE). The apparatus includes control circuitry and a transceiver. The
control circuitry is configured {o gensrate a physical random access channel (PRACH],
wherein the PRACH includes a preamble for PRACH transmission using a license
assisted access {LAA)} secondary cell. The transceiver iz coupled o the control circuilry
and is configured {o retry transmission of the PRACH on & listen before talkk (LBT)
fallure based of the secondary cell.

{001 131 Example 2 includes the subject matter of Examplse 1, including or omitling
optional elements, where the PRACH is generated in response to a physical downlink
control channel {(PDCCH) order, whare the PDCCH order identifiles an unlicensed
frequency band for a PRACH preamble transmission.

{0t 141 Example 3 includes the subiect matter of any of Exampies 1-2, including or
omifting optional elements, wherein the transceiver is configured to receive a physical
downlink control channel {PDCCH)} order from an evolved Node B (eNodeB) an a
primary cell, wherein the primary cell uses s licensed frequency band.

{001 15] Example 4 includes the subject malter of any of Examples 1-3, including or
omitting optional elements, wherein the transceiver is configured {o receive the PDCCH
order and a random access response {(RAR} on the secondary ceil

{oat 161 Example 5 includes the subject matler of any of Examples 14, including or
omitting optional slements, where the UE further includes a fransceiver and the
transceiver is configured o recelve a PDCCH order and a random access response
{RAR} using at least one of a primary cell and the secondary cell.

foot 171 Example 6 includes the subject matter of any of Examples 1-5, including or
omitting optional elements, where a PDCCH order transmission and a random access
response {RAR) transmission are subject to ong of a single interval LBT and Cat-4 LBT.
{00t 181 Example 7 includes the subject matller of any of Examples 1-8, including or
omitting optional elements, where a higher priovity cell is used for the PDCCH order

transmission and/or the RAR transmission when Cat4 LBT is performed for PDCCH
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order and/or RAR transmission, and the PDCCH order is multiplexed with a physical
downiink shared channel {(PDSCH) in a same subframe according to a Cat-4 LBT
multiplexing rule.

{001 19] Example 8 includes the subject matier of any of Examples 1-7, including or
omitting optional slements, where the control circuilry receives a physical downlink
control channe! (PDCCH]) order that identifies an unlicensed frequency band for the
preambie for PRACH fransmission.

[00120] Exampie 9 includes the subject maiter of any of Examples 1-8, including or
omitling opticnal elements, where the control circuitry is configured {o receive a random
access response {RAR) from a serving cell, wherein the serving cell is a LAA secondary
cell.

{00121] Example 10 includes the subject matter of any of Examples 1-8, including or
omitting optional elements, where wherein the control circulfry is configured to receive a
random access response {RAR) within a random access response {RAR) window.
{00122] Example 11 includes the subject matier of any of Examples 1-10, including or
omitting opticnal elements, where the control circuitry is configured {o extend the RAR
window on the RAR being associated with the secondary cell

{00123] Example 12 includes the subject matter of any of Examples 1.1 1, including or
omifting optional slements, where resources are allocated for the PRACH, a physical
downlink controf channel {(PDCCH)} order and/or a random access response {RAR},
each on separate LAA secondary cells within a secondary timing advance group
{sTAG}, and the PRACH preambile, the PDCCH order, andfor the RAR are transmilted
on one or more configured secondary cells, wherein the one or more configured
secondary cells are sensed as being idle before the fransmission.

{oat24] Example 13 includes the subject matter of any of Examples 1-12, including or
omitting optional slements, where when mulliple component carriers are sensed {o be
wlle by the control circuitry, a selection rule for the secondary cell is defined based on a
cell indsx.

{00125] Example 14 is an apparatus configured o be employed within one or more
evolved Node Bs {eNodeBs). The apparatus includes conirol circuilry and a
fransceiver. The control circullry is configured generate a physical downlink control
channel {(PDCCH), wherein the PDCCH includes a PDCCH order for contention free
PRACH transmission using a license assisted access {LAA) secondary cell, and

generate a random access response {RAR) within a8 RAR window using the secondary
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vell. The transceiver is configured o relty transmission of the RAR an a listen before
talk {LBT) fallure based on the secondary cell.

[00128] Example 15 includes the subject matler of Example 14, induding or omilling
aptional elements, where the RAR is generated based on a repeived physical random
access channel (PRACH) preambile.

[00127] Example 16 includes the subject matter of any of Examples 14-1 &, including
or omitling optional elements, where the fransceiver is configured io transmit the
POCCH order on a primary ceil.

[00128] Example 17 includes the subject maller of any of Examples 14-1 8, including
of omilling optional elements, where the the transceiver is configured o perform a listen
before {alk {LBT)} process prior to fransmitting the PDCCH order andior RAR onthe
secondary cell using unlicensed specirum.

[00129] Example 18 includes the subject matter of any of Examples 14-1 7. including
or omitling oplional slements, where the transceiver is configured to perform a listen
before talk (LBT) process prior {o transmitting the PDCCH order on the secondary cell
[086130] Example 19 includes the subject matler of any of Examples 14-1 8. including
of omitling optional elements, where the transceiver is further configured o relry the
transmission of the PDCCH order on the LBY process resuiling in fallure.

[00131] Example 20 includes the subject matter of any of Examples 14-1 9, including
ar omitting optional elements, wherein the transceiver s configured to fall back o using
a primary cell using a licensed frequency band afler a number of relries of the
fransmission of the PDCCH order using the secondary cell.

[08132] Example 21 includes the subject matler of any of Examples 14-20, including
or omitting optional elements, where the transceiver of the eNodeB is configured {o fall
back to a primary cell for the fransmission of the RAR based on a fallback condition,
wherein the fallback condition includes continuous LBT faillures within a time window,
where the number of LBT fallures orthe time window iz predefined, configursd by layer
1 signaling, andfor higher layer signaling.

[00433] Example 22 is one or more computer-readable media having instructions that,
when executed, cause ohe of more user equipment {(UE) to generate a physical random
acoess chamnel (PRACH]) for contention free PRACH transmission using a license
assisted access {LAA) secondary cell, wherein the PRACH includes a PRACH

preamble; perform a listen before talk (LBT) on the secondary cell; transmit the PRACH
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preamble using the secondary cell on a success of the LBT; and relry transmission of
the PRACH preamble using the secondary cell on a fallure of LBT.

[00134] Example 23 includes the subject matter of Example 2, including or omitling
optional elements, further comprising one or more compuierreadable media having
instructions that, when executed, further cause the one or more UEs to establish a
predefined fiming relationship between a PDCCH order the PRACH preamble
fransmission.

[00135] Example 24 includes the subject matier of any of Examples 22-23, including
or omitting optional elements, further comprising one or more computer-readable media
having instructions that, when executed, further causs the one or more UEs to fransmit
the PRACH preamble using a primary cell based on the fallback condition.

[00136] Example 25 is an apparatus configured 1o be employed within one or more
user squipment (UE). The apparatus includes a means to configure and generate a
physical random access channst (PRACH) for contention free PRACH fransmission
using a Yicense assisted access {LAA) secondary cell, wherein the PRACH includes a
preamble; a means {o ransmit the PRACH preambile using the secondary cell; a means
{o perform a lislen before talk (LBT) on the secondary cell, a means {o relry
transmission of the PRACH preamble on the secondary cell on an LBT failure; and a
means to retry transmission of the PRACH preamble on a secondary cell on the BT
fallure of the secondary cell.

[00137] The above description of Hlustrated embodiments of the subject disclosurs,
including what is described in the Abstract, is not intended to be exhaustive or o limit
ihe disclosed smbodiments {o the precise forms disclosed. While specific embodiments
and examples are described herein for Hlustralive purposes, various modifications are
possible that are considered within the scope of such embodiments and examples, as
those skilled in the relevant art can recognize.

[00138] in this regard, while the disclosed subject matlter has been described in
connection with various embodiments and corresponding Figures, where applicable, itis
to be understood that other similar embodiments can be used or modifications and
addifions can be made {o the described embodiments for performing the same, similar,
alternative, or substitule function of the disclosad subject matier without deviating
therefrom. Therefore, the disclosed subject matter should not be limited to any single
embodiment described herein, but rather should be construed in breadth and scope in

accordance with the appended claims below.
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f00139] in particular regard to the various funclions performed by the above described
components or structures {(assembliss, devices, circuits, systems, slc.). the terms
{including a reference to a "means"} used to describe such components are infended to
correspond, unless otherwise indicated, to any component or structure which performs
the specified funclion of the descrbed component {e.g., that is functionally equivalent),
sven though not structurally equivalent to the disclosed structure which performs the
function in the herein iHlustrated exemplary implementations of the invention. b
addition, while a parlicular feature may have besn disclosed with respect to only one of
several implementations, such feature may be combined with one or more other
features of the other implementations as may be desired and advantageous for any

given or particutar application.
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CLAIMS

What is claimed is:

1. An apparatus configured to be emploved within one or more user equipment
{UE}, the apparatus comprising:

controf circuitry configured to generate a physical random access channel
{PRACH), wherein the PRACH includes a preamble for PRACH fransmission using a
license assisted access {(LAA) secondary cell; and

a transceiver coupled to the control circuilry and configured {o retry transmission

of the PRACH on a listen before talk {LBT) failure of the secondary ceil.

2. The apparatus of claim 1, wherein the PRACH is generaled in response to a
physical downlink conirol channel {(PDCCH} order, whersin the PDCCH order dentifies

an unlficensed frequency band for a PFRACH preamble transmission.

3. The apparatus of claim 1, wherein the transceiver is configursed o receive a
physical downdink control channel {(PDUCH} order from an evolved Node B {eNodeB) on

a primary cell, wherein the primary cell uses a licensed frequency band.

4. The apparatus of claim 1, wherein the fransceiver is configured to recsive the

PDCCH order and a random access response {RAR} on the secondary cell

5. The apparatus of any one of claims 14, wherein the fransceiver is configured io
receive @ PDCCH order and a random access response {RAR) using at least one of a

primary cell and the secondary cell.

8. The apparatus of any one of claims 1-4, wherein a PDCCH order transmission
and a random access response {RAR) transmission are subject to one of a single
interval LBT and Cat-4 LBT.

7. The apparatus of claim 14, whersin a higher prionly cell is used for the PDCCH

order transmission andfor the RAR fransmission when Cat-4 LBT is performed for
PDCCH order and/or RAR transmission, and the PDCCH order is multiplexed with a
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physical downlink shared channel {PDSCH]} in a same subframe according to a Cat-4

LBT mulliplexing rule.

8. The apparatus of any one of claims 1-4, wherein the transceiver receives a
physical downlink contral channel {(PDCCH) order that dentifies an unlicensed

frequency band for the preamble for PRACH transmission.

G. The apparatus of any one of claims 14, wherein the transcelver is configured {o
receive a random access response {RAR) from a serving cell, wherein the serving cell is

a LAA secondary cell.

10, The apparatus of claim 1, wherein the fransceiver is configured {o receive a

random access response {(RAR) within a random access response {RAR) window.

11.  The apparatus of claim 10, whersin the conirel circuitry is configured {o estend
the RAR window on the RAR being associated with the secondary celi.

12.  The apparatus of any one of claims 1-4, wherein resources are allocated for the
PRACH, a physical downlink control channe!l (PDCCH) order and/or 3 random access
response {(RAR), each on separale LAA secondary celis within a secondary iming
advance group {sTAG), and the PRACH preamble, the PDCCH order, andfor the RAR
are fransmitted on one or more configured secondary cells, wherein the one or more

configured secondary cells are sensed as bsing idle before the transmission.

13. The apparatus of claim 12, wherein when multiple component carriers are
sensed {o be idle by the control circuitry, a selection rule for the secondary cell is

defined based on a cell index.

14. An apparatus configured to be employed within one or more evolved Node Bs
{eModeBs), the apparatus comprising:

control circuitry configured o generate a physical downlink control channel
{(PDCCH]), wherein the PDCCH includes a PDCCH order for contention free PRACH
transmission using a license assisted access {LAA) secondary cell, and generale a

random access response {RAR) within a RAR window using the sscondary cell; and
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a transcelver configured {o relry transmission of the RAR on 1 listen befors takk

{LBT) fallure based on the secondary cell.

15. The apparatus of claim 14, whersin the RAR is generated based on a received

physical random access channel {(PRACH} preamble.

16. The apparatus of any one of claims 14-15, wherein the lransceiver is configured

o transmit the PDCCH order on a primary cell

17. The apparatus of any one of claims 14-1 8§, wherein the transceiver is configured
to perform a listen before talk (LBT) process prior {o transmitling the PDCCH order

andfor RAR on the secondary cell using unlicensed specirum.

18. The apparatus of claim 14, wherein the fransceiver is configured to perform a
listen before talk {LBT) process prior to fransmilling the POCCH order on the secondary

el

19. The apparatus of claim 18, wherein the transceiver is further configured to relry

the fransmission of the PDCCH order on the LBT process resulling in failure.

20, The apparatus of claim 18, wherein the {fransceiver is configured to fall back to
using a primary cell using a Hcensed frequency band afler a number of retries of the

fransmission of the PDCCH order using the secondary cell

21. The apparatus of claim 14, wherein the transceiver of the eNodeB is configured
to fall back to a primary cell for the ransmission of the RAR based on a fallback

condition, whersin the falilback condition includes coniinuous LBT fallures within a time
window, where the number of LBY fallures or the time window is predefined, configured

by fayer 1 signsling, andfor higher layer signaling.

22. One or more computer-readable  media having instructions that, when executsd,

cause one or more user squipment (UE} to
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generate a physical random access channel (PRACH) for contention free
PRACH transmission using a license assisted access {(LAA} secondary celf, wherein the
PRACH includes a PRACH preambile;

perform a listen before talk (LBT) on the secondary celf;

transmit the PRACH preamble using the secondary cell on a success of the LBT,
and

retry transmission of the PRACH preamble using the secondary cell on a failure
of LBT.

23. The computer-readable media of claim 22, comprising one or more computsr-
readable media having instructions that, when execuled, further cause the one or more
UEs tor

establish a predefined liming relationship between a PDCCH order the PRACH

preamble ransmission.

24. The computsr-readable media of claim 22, comprising ons or more computer-
readable media having instructions that, when executed, further cause the one or more
UEs to:

transmit the PRACH preamble using a primary cell based on a fallback condition.

25. An apparatus configured to be employed within one or more user sguipment
{UE}, the apparatus comprising:

a means {o configure and gensrate a physical random access channsl (PRACH])
for contention free PRACH transmission using a license assisted access {LAA}
secondary cell, wherein the PRACH includes a preambile;

a means to ransmit the PRACH preamble using the secondary cell;

a means to perform a listen before tatk {LBT) on the secondary cell;

a means to relry transmission of the PRACH preamble on the secondary cefl an
an LBT failure; and

a means {o relry transmission of the PRACH prsamble on a secondary cell on

ihe LBT failure of the secondary ceil.
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Categary®

GHtation of with ind where approp ofthe ¢ P 2

Retevant to claim No.

Secti on 1, agreament 2

Secti on 2.2;

santence 1

Secti on 4,

serdence 1

Secti on 5

ZTE: "ini tial Thoughis on LAA DL+UL Data
Tranand ssi on” |

30PP DRAFT: R2-181388 INITIAL  THOUGHTS ow
LAA DL+UL DATA TRANSRHSSION, 3RD
GENERATION PARTNERSHIP PROJECT (3GPP),
MOB! LE COMPETENCE CENTRE | 8850, ROUTE DES
LUGIOLES [ F-08821 SOPHIA-ANTI POLIS CEDEX

-

*

b ]

vol . ran Wee, no. St o Jul ian’s, Malla;
2011680215 - 20180219

14 February 2018 (2016-02-14)

XPU51085258,

Retri sved fom the iInternet

URL: htlp :Jwww. 3gpp .org/f itpMesti  ngs 3GPP_
SYNCRANZ/Docs!

fretri  eved on 2016-02-14]

page 3, ltines 12-30

FUNTSU . "MAC impact for supporti ng UL
fransmi  ssi on on LAA SGsii 7,

3GPP DRAFT, RZ-151485 wsaC IMPACT FOR
SUPPORTING UL TRANSMISSION on LAA SCELL,
IRD GENERATION PARTNERSRIP PROJECT (QGPR),
MOBI LE COMPETENCE CENTRE ; 650, RQUTE DES
LUCIOLES ; F-06221 SOPRIA-ANTE POLIS C

»

vol . RaN Wor, no. Brati sliava, Siovaki a;
20150420 -~ 20150424

19 Apri § 2015 (2015-04-18) | XP0O5S0838382 |
Retri eved from the Internet

URL: hilp - fwww. 3gpp .orgff  tpMeell  ngs 3GPP_
SYNCRANZDocs/!

fretri  eved on 2015-04-19]

Secti on 2.1

8,7

1-25

Fom FOTASAIG fronknuation of sscond sheey) fAprdl 2008

Samsung Exhibit 1003, Page 257 of 356

page 2 of 2




English Translation of Abstract of China Patent Application No.
CN108633097A

Frasent disclose provides a kind of carrier monilorings in unauthorized frequency range and
the method for sending signal. This meathod includes © When modes of the UE based on
automatic uplink deing operated an unauthorized frequancy range carfiar wave sends signal,
and when use first kind LBT, defermining and LBT priorily relevant informations nead {o be
indicated gocording o signaling, so that i3 determined that with the relevant fransmission
parameter of LBT prioriy The disciosure further includes @ When selection sends resourcs,
resource is determined accarding o LBT information, and the CWS methods of adjustment of
LBT are determingd acoording 1o scheduling mode. By the disclosure, LAA UE can be made {o
pe coexisted with other UE close friends, and ansure that the close friend detween LAA UE

ooexisis.
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CN 108633097 A

(19) R e AR HAE E R IR ~1E

(12) KB & F|EHIE

(10)BR{FAF S CN 108633097 A
(43)E1E/¥ H 2018. 10. 09

(21YEIES 201710683187.3
(22)ER{EH 2017.08.10

(66) KEMSL FANEIE
201710187125.3 2017.03.24 CN
201710555342.3 2017.07.07 CN
(ZOEFA LR =EBEHEARFFITARA
otk 100028 b 5T RHRA X KRH & H B 12
=Rk 15/21503
BigA =2 THkoit
(72)%BAAN E¥: Z=0pH  skitE
(7)) EFRIBNM FREFIFRAEA R TT
ANE 11021
RIBA EIHE
(51) Int.CI.
HO4W 72/12(2009.01)

HO4W 74,00(2009.01)
HO4W 74,08(2009.01)
HO4L 1,/18(2006.01)

AMERF2 P15 MBS

(54) ZBAZFR

FeLRIBAS IR A
(57) 352

BATFRAL T — FIAE AR AU B i 2%
WS AN R RS S T 1 iR T VA FE 2 T ARTE
e B 2k F R UEEE T 3 3 BATAR S T
FRIEAZTHT, HoR A —2KLBTH , HARYE(E 2
T2 SLBTUL I L AH OGS )., T Af 22 S LBT
AR K R IE S AN TR AT Rk
AL BIEN ARYELBT{E o e Wi, LA SR 4
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L. —Fh 8 3 AT RIZMI T AHE

FRELS T J5 K LBT S B

MRIELBTE R AELBTS AL, JH e T B 3) FAT RIZIRIZSH PL R

M8 BT i 5 I LBT S HCR AT LBTHEAE , R T Arid RS HCR M E & BB BIE H 3
ITRIBFRIF LRIEES.

2 HEHEA R SR LR (6 7, Horh B B LBT S HA 45 £ B 8 FAT RI% SR TH)E
0 AT R, 53 i 8 A S T T PR AR

3. MR AR SR L BTk i 5 14, Horh, B SE LBT S H 4% - £ x B ) BAT R i% 53 TRE
() AT K32, ST M B 22 3 43 ST Hb A 5 1 5 i /NS .

4 KRS AR SR SR (0 7 i, Herh, g 7 M R 2 30 o0 37 B A 5 P R B ORI CWS AL 4
PATR &b

=T H— AR A B s E A RHARQAN R [ AT K%, o Al tfae sl X 3 3 LT R %S
T PE I AT IR CWS 5

=%FF[F— AR A 8 30 E ARG RHARQAL B [ FAT K%, 5 A 3) 1 AT K& X RLTACK/
NACK A T2 T 1) AT AOIX I CWS T 3 , 15 3L T 1 B2 AT &3 X B2 ACK /NACKAS T
H 3 FAT AR BAT RIERICWSTREE s LA K&

=%t FH-— AR A B 3 EAATE RHARQAL B [ 4T K%, 5 8 3) 14T K% X RLACK/
NACKAS FH-T 22T YA B 19 AT A6 I CWS T 3 , 5 38T 1 2 19 AT A I8 43 B ¥ ACK/NACK FH T
H3h AT RIERICWS I,

5. P AR SR L BTk i 514, Horh, BB LBT S H 45 £ x B ) BAT R i% 53T HE
1 AT R, 43 Tl i o 3 AT FH 1 5 B W) s K ABL CWanae, o 1T IR UK

6. FRAEAUR LR LR 1 v, Hodr, Frid RIX S HCEH5 : T B 3 BAT RIS 85I
) (A S5 RS B0 A2 75 7T 3AT ROE I FE R B AT AR IE L4525

7 RE AR E SR LR i 77425, Horh 8 R R Be A2 1 3)) FAT RIXFEI B RIXGESE
F5ARPELBTI AL, 158 & 75 ] ATE TS SRR H 3) DAT RIET IR L RIEES .

8. MR IE AR Z R T TR 0 7 v, Horp , NS -—2RLBTECE IR Thrl, 3 H NS - 2KLBT
e B I TPRAE Thr2, Thr 1 /NT-Thr2, [ #5 Bl UE 2 A R BE ALK T Thr L B EZE L B iR UE 7 A
HIBEALE A T Thr2f HEZR 22K,

9 MR AR LR LB IR v, Hovp, i 8 ROE S HUEHE  RIELBTIL e 2 4325, 1 78 A&
AT UAAE TR PR B 3 EAT RIZHIE L RIRE S .

10 AR AR RN ELROPTIR (K 732, Hor , A [E I LBTAL 56 2% 4325 43 I e B 1) BRAEL , {1453
B LBTHIL 56 2 1) b 25 DA K R R 3% o

L1 AR AR EE SR L BT (9 532, Fod, Brid & 8l FAT RIE I S HOE A R LB TG
254y M AL BN, TR UBARSE LBTAR Jo 2 4 2ok ik 5 5 8 AT RIXHIE.

L2 AR EBORE SR LR 9 7 5, Herb, 82 LBT S B K8 - 4130 A 3h LATAL 1 AT &
3%, R 3 —25LBT.

13 ARER RN R LT IR (K J7 3, Horb , 852 LBT S B HE - 2420 B B K5 18 b AR (]
MCOTHa R~ 15 B, R AT B 8) AT K IE M AT T F FriAMCOTHR 7”15 B AT fa7n i =
ATFWIEES P, IR FHAS —3KLBT,
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L4 ARIEBCRVE SR LATIR I Ty v, o, i B 2h BAT RIER K IES A /A8 3) BAT
FROEFK I T RIBTHE LT AR H /N X A L 387815 B C-PDCCHYE /R I LBT(5 B , £ 58 24 Al B¢
KAFIE 5 AR EMCOT N AT A& %R M LBTAR G 2 43-25 , I HLAR P8 FriR LBTAL A6 4 43- 2S5k 1
SE B0 EAT R IR K B2, /B E PTR LBTAIL 6 2% 43 25 ke i 58 B 3 FAT Rkl 4524
HIQCT .

15. — R P& UE, B.F:

FREL R TT , $RAC BN FRESEWT R R LBTS B 5

a5 B0, BT BN R IELBT S Bk B LBTS L, I e T A 8 LAT R IE R i%ES
B, A

LBTHEAE B 7T, 5 FIC B AR 45 BT i 2 I LBT S B AT LBTEEAE , I T Frik K ik Sk
e AT REMBAT H 8) HAT K IERIE B RIZE S .
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TRBEFEZMAARE

FOAR Gl
[0001] AT I A8 sl (5 BRI  BAKT &, A A TP Je— A ARSRAUIBE 10 %
P PNANE 5 RIETTE S N % o

HEEAR

[0002] B A5 FH 7 4 i T s o 20l 55 75 SR B g Ok -5 s B YA R 7 i H w8 A8, B2 B)ia
B U6 FEAG S VT mT B (W T RR ARSI B 1B AV AT A B ¥ #h 78 - 3GPP L HH LG T 91
TEAE BB, 3 E LTE CIEEAE R BUIE: 3138 B LTE R G MR NI B 5 B NLAA R
4) , I8 AR AU B S BB ) A 23 3R A, AT AE AR AS X BB B e e AR A
1 R R AT B R A 20 R A AT R 22 i LR (RIS RE Y i A UE
TR 55 » — A I8 I 42 AU B KR B A B K 1 7 55 B AR B W& e, b — AN s AR AU By
BT GRS X PSR IR T BT ARk, X AN R0 mUR] B (A sl s,
AL AN B SR o 53— Pl B 7 2, X AN A AT DA T AS [R]  Bhy , B i X 422
(DC,Dual connectivity) TR TAE.-

[0003]  HEFZAUINE — M L4 o e A T 5 A A A s , 49, B AR B 802 . 11 R AR o2k
fRE WiFi,Wireless Fidelity) o fEAEZBUIMEL I, W]k e LAA RS AR IR B Wil 55
fhIE 2 RS AH LT, A& — A BRI 1] /88 . B e (CCA) A& AE AR BUIN B I 31 1 K FH 11
— Pt G i R — DB & (STA) FERIRE 5 Z Rl L ATEAR M TC 4518 , R A 7R T 2
ZICRAEIE S INET A AT BL S FIZ B IE R IEE S, X Rl 5 K IALEIFRNLBT (Listen
before talk) . LAAHFE ELEIELBTALE] , XF B BHAT Ge =AM

[0004]  LAA UEFERIE(E S AT, F5 U BleNBARIXIIUL grant, HAEUL grant iR ni
AT F M2 BT AT LBT . W1 R eNBAEAE 2 BUI B IR 80 9%  RIXUL grant, 75 256347 4T
LBT, s DA 7] & 3%UL grant.UEZEUL grantiil B EAT iR 3% 2 B, 75347 LATLBT, 1%
AT LUK IEHEUL grantifJE I PUSCH. UEHEAT I AT LBT 43 N Rl o — Bl Ay 55— JKLBT,
RUSEH FrififCategory 4 LBT(TS 36.213 15.2.1.1) , Ba5E th IR & A/ (CWS) L BENLZ AR
J8E KXo 1 XA CCART B 35125 I, W A] 3K A5 5 o 88 —2ELBT 9 N VYA LBTHL Ja 46 4325 (LBT
priority class) , XM AFERIQCT (Quality criterion indicator) « AN[EFJLBT
priority class,CWSK/NASE, FLHEB [A] AL AN A (defer period) , & AAFIE 5 A B[R]
MCOT (maximum channel occupancy time) 72 AE R, WE2HT/R . HIEWE P ELAA UEKR 1%
K FHROLBTSE A, BL X LBT priority class,Jf HHEHEEuh#f R EBERILAA UE BAT R IEHT &
B i i () AN B 8 7R I LBT priority classBiF LLFE7RIILBT priority classIfL
e ) (LBT priority classkn's B /NR) MESS B a5 I 1] o T UESE R &I Rl 5528 11
(5QCTXFRE) FEASERZRR , UBA &7 5 (1 AR 48 e NBITI 48 715 , 75 53 14 i 1) N R I HE A

[0005] 53— FhFR NS 2KLBT (TS 36.213 15.2.1.2) , URAN FE £E bR 52 X I KL S 5 HF
fZ BIEAT — R 26us CCARE I, 5B 25 I, WA R k55 .

[0006] HH T H:TUL grantif B FATRIE, 75 EeNBREAT I TATLBTRA R UEHEATIY AT
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LBTI4 ey, UEA A] R IXPUSCH, KK HIFEAR 1 R IEMEZE o I8 b, 3GPPHF 4675 L8 A AE F2 AU Bt
E34T A ) E4T /&% (autonomous uplink access) [ FAT A%,

KIARE

[0007] AERFUL granti R F4T&3%9,LBT priority classfFUL grant 487~ ,IF
B EH 30 R AIE 18 B TR 995 2 LR SR S 11 3 PAT ARSI HAT R IZBAXAME B, 1L R
BT s A5 S, DR b i 75 BT (R S g 52 o

[0008]  hAb, BT H 3 AT ARG AN T P2 BAT RIERI 46 5 (S IE I B8 JIAN ], LBTS 3L
NAZH RS2 Ak

[0009]  ARAEALNFFH —AT5H, 34 T —Fr A B AT RIEW 5, A  FRAUVE T 5K
LBTE S s IRYELBTE R LBT S 4L, H e H T B 3 FAT RIXR KL S DL R 8 B
5 I LBT S HOR AT LBTHEAE , I 5T ANA R IX SR B 8 & 5 e 5 1E A 3) AT ROE A
ERIEES.

[0010]  fE—ANsEifolrh , B E LBTSEE S 40t B 3 AT RIX ST BN FAT R,
43 5 e A DU T PR R

(00111 fE— s flrh , B e LBTS HE A £ 6t B 8h BT R IX S EF R BAT K%,
Ph 7 B B4 M ST R B S R S KNS o

[0012]  fE—A szt ol , kST Hhek #5550 ST 6 5 vh 98 B K NOWSEL R LR & b —Ff
[0013] % F[Fl— N4 H 30 E ALY KRHARQEL FR (1) AT & 3%, 9 B4 44t 8 3 EAT &
1% 53T B AT R IEICWS ;s

[0014] X7 H—"MEA H o EAL TG RHARQA TR V) 4T 1%, 5 H 3 AT R IEX R i
TR B ORI ACK /NACK FH T 226 T 18 B 0 AT R 6 A CWS T 8, 53 T 1 _EAT R xF
MLFJACK/NACKAS T F1 3l FAT R IENT AT RIETICWS T s DL /%

[0015]  —xf F[Fl— MR A H 30 AL RHARQAL FR (1) AT & 3%, 5 A 3h BAT K IE N MK R
TN B 5 O A ACK /NACKAS Fi 122 1 18 B2 i AT A6 RO CWS T 8, 55 3 T3 1 B AT R 3%
X B2 TACK/NACK FH T H 3l EAT AR IR CWS %2

[0016]  fE—AsEiEfolrh , B E LBTSEEHE 40t B 3 AT R IX ST ER FAT R,
3 S iy 5 T4 S8 FH P 9 T OWIK) 85 K AL CWana, o P VK K

(00171 AE—ASEHEHI b, B AR IXSEEAE I 8 8 AT R B I5 A 8] 2 500 A
S S A PAT RIE MR T B AT RIEMD S KA

[0018]  fE-—ANSCHEM #1875 e 575 11 3l PAT RIEBRUE FRIXE 5 B4 AR PELBTHY
HIY, e AL TS5 ] ATE TG RN H 3 DAT ROET VR BRIEES .

[0019]  YE—AsLhEH T, N RLBTERC B R Thrl, 3+ H A5 R LBTHEC & MR
Thr2, Thr L/NTF-Thr2, 13 TR UE ™ A (¥ LK T Thre L MEZE L BT IR UE 7= A (T BE AL EOK
T Thr2ff MR K.

[0020]  {E—ANsRjE ol rh , 15 R IE S EEHG AR LBTHL e 2 4325, i e & 75 n] LLYE T i
PR A B PATRIEH I ERIEGES .

(00211 fE—ANsifi ol b, AN [E I LBTAR 50 2% 4325 43 S e B 1) PR AL, [ 43 5 S LB THIL S 2
SNV PN INL Y SN
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[0022]  YE—ANsEpE e, @it/ X A 348 78 5 E.C-PDCCHAN /B 1 )2 15 2 K 3R BT IR LBT
HaRfE B

[0023]  HE—ANsjE )b, BTk [ 3 FAT R0 S B0 B XA R I LBT O 56 2% 432 i i &
(1, BTIRUEARYE LBTOL Je 2 4 Fokik B 8 8h AT R IX %I .

[0024] NSl rh , B E LBTS HOE S - 40k B 3 EAT 40 EAT & 3%, SR —
2KLBT,

[0025]  {E—ANSZJE ] v , B 52 LB TS BB K5 « 2 B2 B 5 K518 5 IR TRIMCOTHa7n 15 B
A, 0 SR AT E B AT RIS _EAT WU T FTIAMCOTHE 7~ 5 B AT FR /R B AT FiifE &
W, R 58 - 2KLBT,

[0026]  fE—ANseita sl rh , #5E [ 3) FAT RIEN R IESHEERE /£ H ) AT RIZRHE
KLBTHITE LR, iR /NX A 3h 87515 B C-PDCCHIE /R LB TS 2., #5824 BT S N[5 0H 5 F R
[ERIMCOTHY " AT A& 45 % RO LBTHL A6 40 4025, I ELRR 38 PR LBTAR Jo 4k 43 25k 1l 5 191 3 BAT K
R TR B2, R/ SRR IR LBTHLS6 2% 4 2k i 5 11 B AT RIE K45 28 21QCT .

[0027]  fE—AsZhiE b, #52 H 3h HAT RIEM S ERFE A5 3 FAT K%K S —250BT
SO, MR8 /DX A JLFE 7R (5 B C-PDCCHIR /R I LBTAR 2. , i 572 A5 2 il de K {5 18 5 A [a)
MCOT P BEAT H 3l B AT RI%E PR I LBTAL Ja gt 53 25, R/ SR B BT iR LBT AL 56 2 43 2 R
H3h EAT R IR TR K

[0028]  ARHEASAFF I F3— AN T5H , $RAE T —Fh H PR A UE , A4 : RECE I, # G B 3R
BT J5 R LBTAE B s 158 B, #FC EONRPE LBTE BRI LBTS L, HeeE FH T A 3
AT RIBI R IESHL DAL UBTHEEAE 5570 , 4 FIC B AR H8 T 6 2 I LBT S B BATLBTEEAE , IF
FF PR R IE SR % BRI /E H B BAT R BIR B RES .

[0029]  RIFHAS AT 55— D J5 I, 2L T — P B AT I vk R O ik
#UERC B 2oV 5 K LBTE B A/ B T 1 8) BAT R EM IR s UL 2 ) B P W # UE R X LBTIS
B Atid, nf LB N X A 546775 B C-PDCCHEY i@ i 75 215 4 M UE R 5 LB TS B o
[0030]  FE—ASsZhE il vh , Fah AUER) @ 3 EA4T K36 53T B BAT Rk, Jhor e & s
SR I PR AR -

(00311  fE—AsEjf ol rh , JERNUER [ 3 BAT R IX 5 EET 8 B BAT R I%, Shor Hhs 2
F4 A7 MO TC B 9 K /INCWS .

[0032]  YE-—ANsZhE ), i AURR B 3 BAT R I% 5 3 TR AT R, Mo i B
ST FH P 9 T CWI) #5¢ R AR CWanax o [RI VR BK

[0033]  FE—ANsEfiE il , UBI AT R IER P IR K /NCWSIR Y235 AT F Wi B2 ACK/
NACKFE 7~ 4 52 o

[0034]  7E—A~sEja b, UERY B 3 EAT RIEM PR 5 K/NCWSTREE I 2% AT F IR
PRUEFL AR IE ) EAT WU AT 2 DX 85— DN T 55— 28LBTHY RAT R P E—A
T,

[0035]  fE—ANsEjfEfolrh , W SN UERC B AT [ 3 FAT R IE M U5, JF BLACE Pk Kk 1% &
VEXF L LBTHL e 4k 43 215 2.

[0036]  AE—AsZjtafrh , Fh F87RUE , 2 A A K518 5 FHE [RIMCOT ¥ R 47 4% % 1 FH A LBT
Lo 545,
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[0037]  YE—AsZhE )b, Bk 87N UE, 2 /0 i K5 18 5 A B TRIMCOT i #3547 B 3h AT R i%
AR HLBTHL e 2925

[0038]  7E—ANSZjiE ) Hh , B i 1L O i AT S A FE R UE, BT E 3 B AT R R B
HHARQIFFEILBTHLSE K 3 2K15 B

(00391  Y&—AspE ), FEnhE it 8 2 5 3)_RAT R IEMIUL grant, BEE @ 3 A U JE 10
UL grant, BEE 1B I FE7RACK/NACKIY) AT #2145 B, Fe /R UEAE R F 31 B AT R IXTHARQ
FRLBTHL a2 32515 B

[0040]  YE-—ANsejfa o] rh , B i ok s/ R EE I N AT R s E ARl R/ B Ak B B HAT R
1% , UBKS MR 3 B2 U 3 1 S / 25 BS54, AE T BT TR & P, 22 e T T E 3 BAT R
BRI EAT TR D) 58 B LBT R 25 0% / O i 2154 .

[0041]  FEARAFIF AR, BT E 5 K05 BT 0 B S TR, 3547 77 1) P () 28 e i
T, A T 2 G ot AR ARUI B () FAh A A 1 T3k e m T RS .

[0042]  FRIFASAFFHI AT, 2t 7 — FhC B DL A0S B 25808 B 3) AT KIXR
31 o RESh AR B R B BRI R0 A B AT R OGRS / B RS TN 54, T/ ETERE B 2R
7 Uk B 3 AT RIS/ L BN A B R E S

[0043]  YE—ANseifplrh , BTk 5 3) AT R IR B/ S e N5 A nT LG / B s 5K
IEPTIRE A AEE — DB BB AN FE R B E B BT RIE.

(00441  YE-—ANszh b, BTk B 3h AT KIS B0 /B BoE B IS R (5 A A TiE LY
i 6] B PN K — A AT R 2%

[0045]  YE-—ANsziEHlrh , BTk B 3 AT K I EE /2 BE #aiA FE R (5 A Rk A B AR
(IPUSCHHE [ LBT2E A

[0046]  ARAFFME AR BARE T H3) FATARMILAA UEZ [P, BLA F 3) BAT &4
AT 8 BEILAA UEZ TB]) A 111 o [RI) , A A TR B AR TT RARIE T LAAUE S oA AR
FIUE (54w Fi 2% 5) 1 2 IF 3647

M (=15 BA

[0047] L R SC4E A B B VRN R , A B 0 B A R AR 2 AR S T N A &, e
i,

[0048] K 14E7n T AU E 5 AR S BUI L LA 3R B A W 7 RIBE A AT M I B S 8 &
K,

[0049] 28 R~ T LBTARSE 4 28 N A ph 92 87 <] by A d KRS 18] DA A2 BB S50 78
K

[0050] K3 f& it T ARPE A H A — AN SEE B E 3 AT R IER T IR AR

[0051] K4 & i T ARYE A HE — A s )i B B B 3h BT R ISR IR

[0052] K52 nH T ARYE A H i — AN SEHE B F P 1 S I HER

[0053]  KE64& 7~ T AR PR A G — AN SRt 8 2 5e g i 1 RS I PN R =

[0054] K7/ R T ARPE A HAE — AN S 35w 4 5 O R ST — R R .

BiERR
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[0055] I [0 & A B Pl R Ads S it Ty TN AR 0 FFBEAT TR A R o B VR R, R A TR SR
BT SRR i) BAR SR 77 70 34, o 1 TRE A WL, 4588 T 0 5 AR A RA BRI &
FOE AR VRN REA , DB 1IR3 A A FF (1) B fifd i ) VR 3 o

[0056]  YEAAFI FIRSLHEH H , UBAEAE IR AU EL - #E4T 15 5 R %61, il LAA SR AT
P15 A UL—grant, i A&7 T 8 3 AT RIEME IR BEPER SRR, IR IE RITE S /E
UER 1% PATIE 5 Z /1, 5 ZE3EATLBT I SR LBT R Eh , W AT A K 3%, T WA BE R 3% .

[0057]  FriA FHT A 30 FAT RER IR, AL & ol @t s B2 E A EH T a8 1
AT RN ) B 5 Feep , I ) 5 YR B B T DA & TR, I an B A5 LTE &R Ge i) 2 e A4 4
SPSHIAL & -

[0058]  UEFEARFZANANEL [ 3HAT 55 KRI%RT , 75 BS54 (activation) o AT BS
{5471 LN FR 254, B INLTE 22 45 (X SPSETE 154 o O 152 ¥R A 3 BAT KI5
BRI YR, LA S ) 7] B Y5 R A

[00591  #UPRUERIE T BAT(S S (B3R RIETAME R, I AURK IR KT AT E S . N
HOIRTT (8, BRI FEAL o T A S 451 A PR 5 UELE BB AL, F7 1R 4 R A5 B8 A4L B3 0T 5 L
ASPR 52 UESK FH I RVARAS o BT IR B AL A0 75 EL3E4T LBT . B FE A% m] LLB L B 8) AT A4 10 77 X
AT R 3%

[0060] 32 it T RIE ARG AL HE B8 B 3 BAT RIER TTIER R .

[0061]  7E28%301, UESRENSE T )5 K LBT S B o

[0062] i, UEA] BLIE L /N X 2 2L H5 7R 15 2 C-PDCCHFR BXLBTAS B o -1 1, UB AT LLiE i
Bk 8 3 AT RIEMIE A FREILBT S B . &, UB B ] LB & 25 4 3R EULBT S B . %1k
Hb, NX A L FE IR B C-PDCCHAN & 215 2 rf LA B FELBT/E B — 343, i UE M /N X A 3L
8715 E.C-PDCCHAN 5 )2 158 2 PR & FRIFLBT(E E.o

[0063]  YEBIR302, UBMRHELBTS B R#IELBTSE, e HT A3 LT REM R XS
o N, VEANTT IS UB R LBTS B 5 T

[0064] B FHI AT RIZE SR T HEEN AT REFZ2M TR g A E, #lan, 5 3h -
AT RIE R AEREFE ML ZE T 2T 1 AT R I%E .1 B, 8 30 AT RIS FEE T Y E 10 AT
R IF T e T 4 3 B T BRI AT A PT BRSNS R 1, 9 T 1 8 AT R IR PT BLAE T OR 1K
ACK/NACKF& 71 , IR I, 3 T A 8 B2 7 I LB T2 B0 4 52 07 3T BE A2 AN R 1) o 491 4, ] 4R 48 A
TR AR FhEE 2 R, R LBTSHL

(00651  (1.1) A3 RATRIEERE-TRIEN _BAT RN B8 S A I ] PR AR A i ST e B o
[0066]  LAAUE AT 1K AT CCARS BN , R 16 I 31| (1) 15 TE e 202 75 88 1 T PR Xrhresn i 78
{STE & 7 N o For, Xrnresh AN R 1 5 K B8 G U TT PR Xthresh maxo — P77 X » T IR X thresh max
H &2 EASEE . 4, o8 B 3h AT KI5 53 T FE I AT K05 43 B BE B Xihresh_naxo 73
— P A, T Xthresh_max FH B I UB s K R 3% DR H S ZRAF X thresh max A A2 51 215 A B &L
I FEXT T X Thresh nax [T R AS B A 4, JE3 4 1 3) RAT R IZ 5 AT U8 I EAT R 3% 4553
e EATIA RS & .

(00671 (1.2 B3l FATRESFE T UL-grantff) FAT &M, CWSIH V8 4 2 58 4 0k S 1 35 3
T4 FSLI B, AT LA SR LA R 2 Ry =R (1 —Fb -

[0068]  —XfT-[F—MHARQL IR FAT R I%, i BRAFAE A 3 FATRIEZE S T UL-grant[7&
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BT, DA 32 v R0 /B BRI o 43 S 4E 4 CWS .

00691 {4, [l —ANF i , WI4E K358 1 B R IE I, i B A% T UL—grant (¥, U 1 3 &
1% 53T UL-grant i &K 3% 7 A 4E 47 CWS . F 5l & 3% [ PUSCHIJACK /NACK (R LA I S 7 ) 45
ZNACK/NACK , Bk 2 5 Fe AR — k¢, B L UL-gran t NDT K [ 25 (1 F8 75 ACK /NACK o IR
{8, 41— FRNACK/NACK) A H T Vi B B T-UL—grant i FAT R IEHTCWSTHEE , )R Z JR4R B, 1X
PP AT R IE T AE TS B AR R 77 1 BECWS I 225 T

[0070]  JL-FUL-grantiflfE, XA A4l N, 3E T BZ&SUL-gran tIE £, ] WIE L C-RNT T N4k
IDCT , YA K T H 3 EAT KL UL-gran t A B , ] @@ i X-RNT TH0$R I DCT , Hodh 5 3 4T
R IF B BEDCT A2 K FHX-RNT TN o X—RNT T AT LA AR BT 5 SCH , 7] DL EE A =2F 0 45 1 SPS
C-RNTI BRI, & T A 3) FAT KX EE T )& UL-grant PR FAT RIS 4E4C0S {0
& AT B3 FATRERUL-grant i1 FAT 5 H 3 BAT R IE 4R [F —2C0WS.

(00711 —%FF[H-—DHARQALFR ) AT R I%, i RAFAE 3 BATRIZESFHE FUL-grant 7R
B8, WA 3 AT AR IE X R AIACK/NACKR] F T3 FUL-gran t i £ R AT K IZHICWS I %8 ,
{H 3 FUL-grant il JE 10 _EAT R IEXT B ACK/NACKAS 7] F T H 3 EAT RIERICWSTH % 33—
I, LT85 — KBTI A 3 AT K IE 5 B ACK /NACK AT F-T-3& T-UL—grant P E 1 FAT A
L CWS TR %2 (L T-UL—gran t A LY AT 3% BZ I ACK/NACKAS 7] F T H 3 AT A& 5 i)
FATRIERICWS E L,

(00721 ML, AL T 85— 5B [ 3 RAT AR IE /BT 1 3) AT R E I UL-grant i &
(] AT KR I% A B2 ACK /NACK AT B T2 T 3h A UL-gran t 1 B 10 4T KI5 M CWS i 4 , {0 & T
UL-grant i BF I FAT R0 %F B2 1 ACK/NACKAS 7] T 4 8 FATA: % 4T R R/ 5 T 1H
B BAT R IZ I UL-grant A FE 10 4T R 65T B CWS i % .

[0073]  —X%fF[F—DHARQL IR FAT R I%, i RAFAE H 3 BATRIZ S FH T UL-grant (7R
GAE A, W E 3 FAT R IEXRLFTACK/NACKAS A] T2 T-UL—gran t {5 1) AT R IXICWS
B AH ILTUL-gran t 8 FERY AT & 355X B ACK /NACK AT T H ) AT K IE I CWS T & 33—
LI, H 3 AT ROEXT R ACK/NACKAS ] T 2& T-UL—grant i BERY AT R IXFICWS TR % {5
H:T-UL—grant il i) 3 H & T 25— JSLBTHY AT A IX XA BLFTACK/NACKR] HI-T- [ ) AT & 3%
ICWSTH % ,

[0074] AR, B 3 FAT REF /BT B 3) FAT REMUL-grant i R AT KX B
HIACK/NACKAS i F T2 T 3 A UL-gran t Y8 EHY AT ARIE I CWS T 3 , B2 T-UL—gran t i &
B35 3T 85— 28LBTHY FA4T A& 346 R FIACK /NACK R] JH T B 8 AT &% M /BT E 30 |
AT RIEMUL-gran t 185 1 AT K IEXF B CWS 1 52

[0075]  —%fT-[A—MHARQULHR ¥ AT R I%, i RAFIE A 3 FATRIXE ST UL-grant &
GAEH, B3 AT RIEBGE T 8 30 BAT R IE M UL-grant 8 BE 0 4T & 0% (X-RNTTNER) 1)
CWSEHEETY-RNTIAINFEAIUL gran t il 5 i 2h 4485 ) CWS 22 Jh S 88 3 F8 9 L 1 » B 3 BAT
R IE WG SR FHX-RNT LIn# (X=RNT LA BA A& B 58 U, 7] BLE B A AR HER SPS C-
RNTT) , [ 5h AT K IX B AL B X-RNTTINFLAIUL grant 8 BE, BR3E [ 30 FAT R % 0 B 44 H &
FRACK/NACKAR 7R IDCT (] LA IR A2 & HARQIHF A5 B fit & o 4% , B 5B X-RNT LI A UL
grant i B [ PUSCHIK CWSIN , AT AR PR UL grantINDT (48 £ 58 , 9 TINDT = 1 375 F A%, Wl
CWSIHn, 34, anFDCT ¥8 7~ NACK, W [ 3)) AT A 3% ¥ B AL (T PUSCHIF CWSI n , an S 4
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ACK, W B 3l AT A 35109 B AL (¥ PUSCHIY CWEE ¥ o {FL2 X T — NHARQAL 2R 3 T Y-RNT T N4t 11
UL grant i £ KIPUSCH, 41 W1Y-RNT 1y FH T B2 LI C-RNT L, Jf HIXANHARQAL FRFEFR Y |
— WAL BT X-RNT USRI FE 16, B3 2 B 3 DATA 4R, A8 AY-RNT IR UL grantifd
JERIPUSCHIFLBTI CWSH Y , A S b —IRALHe 75 2l 9 1, AR PEY-RNT TN UL
grantINDT B (B 52 CWSFR) P o — P s B 77 20, bR AL 2 B X-RNT LIS BE Y , B3
A& Bl FAT AR, ASAERY-RNT LN UL gran t i 5 K PUSCHIKT CWS 18 5 [¥) = 2% il . 7]
DAk SEAE RT3 E— K EHY-RNTTIN#R UL grant i B PUSCH, Eb 3 _E—7K UL grantf{¥NDI
5 ETUL grantf@INDT, fn R &0%E , ] 6 B CWS, 75 T34 INCWS o XX BEMH 1 I &b 2 , 17 52Br R 458
R R T YR BT A 1 B AT AR S B R T X-RNT TN A A& %, 24 81 HE LY -RNT TNk 1
UL grantJGieNDIFRRBIME A2 2 /0, A N IX N HARQAL B 18 1 — AT B A& bk o (HAR 7T e
IXANHARQAL F 11— kAL S I F R B oo IF EL, Y-RNT TN UL grant, NDI{E ¥ #5277 2, 4+
E 5 X-RNTIIUL grantFINDT{EL A58 J7 2RAS ] o DRk, ey i b 300X P 3 (B, #f e b —
RAL 2 T I o

[0076]  (1.3) A 3h LATRIZSH T BN LAT R IX 07 S H MR E (CW) 19 i KME
CWaax, P P BK S  S7. 50 B 11T &

[0077]  LAA UE_ AT RIEBAT S —JSLBTAT , AR P LBTAL S 92 43 R 4y 72 CWIT B RARL AN B /)
18, 53 B0 N CWaax, p FTCWain,p o FoHT , B0 S HEBEK IR, 11 58 BT 10 K S5 CWp = CWaiax, o » IR S BT 110 K
JECW, B, CWp=CWuin.po 3 Y B 3) PATARS) AT RE SR T HER FAT RIX 5 0 E
K, 43 538 K1 FIK2

[0078] 1, UEF PN HARQAL # . H FP HARQAL FE | AFE FUL—gran t I8 JEH , 55— ASHARQAL
FE2NH B AT R IE B4 5 IX A HARQAL B (¥ CWS & ST 4E 5711, I H., K1UATK 242 43 5 i B
o

(00791  (1.4) AT KIXEICWS, IHEZSH i) 4T RIEHTACK/NACK , 1 52 CWSH K /)N o
[0080]  FZALKY , BT ik ACK/NACK Jy it it 4 S5 (5 4 AR LY {2 7= 15 75 B ACK/NACK o 151 1 5 T
FH P41 (UE—group based) DCIH& 7~ 2 MNUERIACK /NACK .

(00811  Frik BAT RIEW LM A 3 BAT KX/ 803 T A 3) BAT K% UL-grant i &
1 AT R, BCE , Bk FATRIERT LA A 3 BAT KI%X, T A 3 FAT RIEMUL-grant )5
1 AT R, AT LA T8 A UL-—gran t B FAT R .

[0082] AR, IR TR S F F W _DATRIEE DH - DNRACK, A LATRIXM T A
LBTALS G2 R CWS . 15 o 75 W], 91 41 i ks 2328 -l (1)1 4T R 6B AZNACK , B 3 UE V& A7 W BT AT
ACK/NACKFg 7~ (7] BA N FE7RACK/NACKIFIDCT , B3 & 1l 5 BT iR 35 1 i1y AT RIS B AL B
F WAL UL—grant) , B84 , BT A LBTHLSG 22 I CWSHE K o Horh , 22 iy 75 1 52 CWS TR #2171
AT ROER B IR AR T R ACK /NACK ¥ 7~ FIT 7 (1 il no B A3 T 22 24—l (1) B T 1) —
RFETH—RIBTIN AT RIER K (RAT R MW IUASER T Fiino—4) (1 55— F i .
[0083]  EZARLINT , FIF ik 2 2% F WK ACK /NACKE 7~ - T 2 T Frik 22 A i i =8 CWS TR 24 11 |
ATFW, IF B 5T BTk 2 5% F- U 2 CWS YLK AT F o0 (1 i) 1) 22 4 /N T-XFiii

[0084] 6 (a) Fran , B FATHARQEEFE#1 5 [ 4THARQIBFE#37E FWin—9 K FWin—74
3%, 9 R FFA A2 55— 2RLBTRIEE —25LBT . 46 Fin Al FWin+1 , UE43 S 2 T HARQHEFE# 11
NACKFH I FR#3 1 ACK o UEZ£ 7 %) M. T-HARQEBE FE# 1 (1) 437 B B 4% , ZEHARQEF FE#3 10 47 B BT 4% -
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T 2, HARQEBF R # L) AT R IERICWS T DAAR #HARQIHE FE# 1 B ACK/NACKHE 7= B ££ T AT FinfE
AR B SE — B T 38— SKLBTRIX N AT F WU E 2 Wi Tk 235 WA Fiin-7,
H P R IR T HARQBE FE#3 Al D R 36 , FE 3 7E FWin+1 R IX T ACK. A I, Fin+7 1) FAT K IX T
CWSHL ¥ .
[o085] 3 #niEl6 (b) Arow , i % _EATHARQEEFE# 1 5 EATHARQZ FE#37E il n—9 F1FMiin—7&
3%, 43 R FIP) A 85— RLBTAISE —JRLBT . 76 FMin , UEYK 21 T HARQIEF2# 1 [KINACK . UE 253071
Xf B T-HARQIEFE# 1 [ 457 B 5 A% o F 4, HARQIEFE# L1 AT R IE I CWSTT LUAR PR HARQEEFE# 111
ACK/NACKFR /R FITAE R AT FMWin o B 10 5B — AN T 55— RIBTRIE W AT FIi i e =%
S BT IR 22 N in—7 . 1 -T-UE— EL R UL B Fiin—7 3% FTHARQIH F2# 311 ACK /NACK
B UBEFin+ 718 BAT A IEICWSIE N . 7T LAE H , B ZRHARQEEFE#3 1K) AT A i 4 S 3k il
TS AR FH T 200 2R BB SOBRACK , T A2 78 N AT FMint+84 S BACK , UE R BB 3 INCwS .
(0086l  (1.5) H 3 AT KIXEFICWSTH IR S5 Wi H-TUELIAT A 3 BAT RIEW AT
Fjino, 7 H-5 R AT i (¥ i 8] 22 22 /D AS /N X (1) 55— N iE i 55— 25 0BT 5 {518
1 FAT KR (FAT RIS R WA T Wine—X) ) 55— BAT i,
[0087] LT UL-grantif] )i , B3 2 T ACK/NACK S 5 I DCT i & 1) AT R IEASIH] , X B4
REE 3 EAT RIE R, 7E— BB N IF R BIUL—gran t 1 B8 & ACK/NACK S A5 1 DCT o 1]
B O T SPSR IR, UEFF A ML 5575 B R 26, WIUEAS 3% BATHdE o3 1 — B
6], 2445 B U .35k, UR AT DAZE SIS I SPSE YR Fi 4T 1 3 FAT R %6 .53, MUERL IR
E T —HBRA )G, AT A T R ER S, UBKE A 1R 0% ook T — BT IA), 2995 Fi i 2
a2k, UE ] LATEBOE O SPSEE YR AT H 3)) AT 0% - XBFE , J T 58 ik 25 14 9 4% 5 R
v, UBYETIUSE SN e B P9 AR U BIEART A il R UBEAT B AR B AL 1K) N AT d 154,
UEH] DAAERS 0] 5 45 31 5 , ZEAH M. O SPSE I BEAT 1 3 BAT R i%.
[0088]  Xf T-LA L4k %) F 3)) AT & 3%, UETS 8858 CWSI KN o B4, 225 U UE AT
H 8l EAT & IXHFWinoE /T 2 XA F i 55— lad 55— 2KLBT S A EE R BATR A (1
AT R 45 WA T-Fitno—X) 19 58—~ AT F Wi AR, XK Tl e SCHIAEL B X =
4,
[0089]  (1.6) WRSFF WAL FATR K S, UESA FAT KIZ A BEA R D — A AT
TR AT AIE M CWSASAZ .
[0090]  FriREE-—A AT 5K, T VA& — A a0 2 MBS AT Fin.
[0091]  FFiREE—A~ RATRK , R T 3IAUL-—grant LR RATR K, BiE , RAe ekt
TB)AUL-grantifil B HT A 3) BAT R IERUL-grant i B FATHR K, 803, 7] LA /T
il AT R, Ho A HERT P& H 3 FAT R IER FATRK .
(00921  (1.7) MAAH 2 /DWAET H 30 AT R EM AT i i CWS I 8 5 X6 B2 T [F] — 4>
ZZ W, WK EE— A EAT I CWSHR 4 2 25 il 75 g B ol 1 e SO i 2, i S o iy |
AT WU CWS I HUEL , A ES —A AT it (19 BRUE AH ]
[0093] TR N, B 1 H 3 BAT RIE ) A& 2ms , 5 A DNHARQEEFE o B % L ATHARQI3E
FE#1 5 FATHARQEEFE#27EFWin—9 R FIin—7 R 1% , 70 AR I /& 5 - JSLBTAI 85— JKLBT.
LEFWin A Win+1, UEY 3 7 HARQHF# 1 IACK , FIHARQHEFE # 2 NACK . UB 22 5k AL % B T
HARQHEFE #1147 B 4% , X} N T-HARQBEFR#2 1K) 37 & A% . IS A , HARQIFFFE#1 1 AT K 1210
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CWSH] ARR HHARQIEFE# 11 ACK/NACKFE 7R FITAE R AT FinfE T HR B 85— DAL T 585 —25LBT
KIEE AT F WU E 275 W iR 225 W0 Iiin—7 . HARQBFFE#211) AT R IE I CWST]
PAMR SEHARQIE F2# 2 ACK/NACKFE 7R FIT 7 AT FWin+ VA BT $R BN 25— 2L T 55— 2KLBTA
W) EAT WG 2 2% T TR 2 2% i 2 Fin =7, 384, BT FIin-7H0 AT R IEXT
RLFINACKFiin+ 1WA 21, BT A, FWin+7 19 AT &35 B CWSIE N, i in+9 i CWSHI - Miin+7 (1]
CWS—F£,

(00941  (1.8) Az BATRIX, B T AT A 3h BATKIXZUL-grant i) EAT R IER)
LBTARSGZ% P LA AR JLAP 7 =0 5 — a3 2 P o

[0095]  —445 2 ANHARQAE vl AR, m] DLl — AN BaEDCT 7R BT A #ERE I LBTAR 26 2% . T
IRLBTHL S 2% HH BT A HARQIFEAE H B IR LBTAL S5 2% (LBT priority classiI &R 514" &
1) 4 5E -

[0096]  —445 ZANHARQIEARE vl FIR , m] LLBIE — AN EE DCT 48 7R A A3 BERE I LBTAR S 4% - B
IR YE NI LBTAIL 56 2% B BT A HARQEBEFE Fh B s I LBTAR 26 2% (LBT priority classfIZ& 545
BARE) #85E o 75 25 NHARQIFFE F % FHIOLBTHL Se 2%, 7] AASR T ik #8 7R I LBTAIL e 2%, {H.
ABEFE

(00971  —3&-T FIT A 31 4T R M UL-gran t 75 18 57 8545 B3 5T AL, 7T LA FS 7= B LBTAL
e, B S5 WEDCTH R AR LB T He 2% o

[0098]  —FE RACK/NACKIIDCIH , AN FERHARQIHEFE R 51, Prik AL AU ACK /NACK , 38 7] A FE
TN BT IR HARQHEFR BT I LBTL A 2 , 78 5 0 DCTH 48 /R LB THL Ja 42 o

[0099]  —JET-FAUL-grant Vi & 1 & B3 EALR, 7] DAFR R B LB TR S 2 , 75 25 s
DCTH FR 7RI LBTAIL o 2 o

(01001 Pt , BT H B0 AT R E AR HES-—28L0BT, i A% H 85— 3KLBT. 2UER:IL 2|
MCOTHg R~ 5 B, FLUBRLIEAT B 2 B AT R IEM EAT Wiz T BridMCoTHa n 15 B R i HATF
Wi A, URATS 2R HR 85— 250BT . Ik MCOTHE 7~ 15 B AR /R i AT F i 4, 7] LLAR U8
Rel-14LAAJC-PDCCHH ) “LAA_ AT e & bb Aty g , Wlidad “ FATIRFEUL offset” DA K&
“ FATHEREERIRIUL duration” B5E o

01011 fRdeth, BT A 3 FAT AR FAT AR KT BAR HEE —28LBT, AT LR A8 — 2%
LBT.

[0102]  HUERK BIMCOTHR N5 2., HUERLIEEAT B 3 47 R 260 AT il Az F BT iiMCOTHE
wE BFE R AT FmiEE A P, UBRT LR FHEE —2KLBT.

[0103] ikt , ZUEM [ 3h AT R 1650 F 8 —2K1LBT, MLBTRL I 5 , B UETE 8 K Xk ASF
i, LA ASF i 18] T 0] B, B4 3 kAN Tt 26 2034047 T B MCOT H8 7R 15 B AR /R 0 AT F il B2
BN o R IX kAT WA 75007 T TR MCOTHe 7~ 5 BB /N EAT F i & 2 4b, Wl A BE 34T
B 2KLBT, B A T FITAMCOTHe /N 15 B /R 10 AT F i 8 & /MK i, 75 22 s R AT 55—
2KLBT,

(01041 fiLide s, #FUER 2 3)) AT K IE R S —FKELBT, [ LBTRL D) 5 , 45 UBTE 48 K IX k>
T 5 3K kAN A -T2 58 A 3 B 1), AL Wt (8] A5 (V) B, 461 2 UB T 482 A 36 4 -1t , {HL B>
FW B a — MRS A/ B NS AT A, fEHUEBEAT 85— ZRLBT T A 2 11
MCOT W ) 3X L6t , 7] DA BE4T 55 —25LBT,
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[0105] £ 5y —ANsKiE il rh , 2UERLEAT B 3 BAT L4, UER] #R 4 DA T 77 A i) —Fhak
B2, AT LBTR SR /BRLBT IR J 48 43 SR 8 KIXRSHL ik K IX S HA] ULAHAR )
RIEZH, WA VIS AL R IESE B0, ik KIXSHAT UL A T BAT R IE I SR K B
(B S50, B IS H, B0 2 15 nl AT AT RIE RN, B DAT RGOl 45 SR 225
[0106]  MFTIR KRIESEON S AP BHT DAT R IZ TR B, AT DR DL PR 7 3 i A
FEAHEAT PAT R %

(01071 (2.1) FRIZLBTHI KA, #f e & B rT AE AT H &R 8 B RIE G S .

[0108]  fBiXUEE T 7ERTIR T H &5 2R L RIEE S, 2R IEUE= A KB NLEL S 1
SE R T BR BEAT EE % o 01 SR Bk B AL 0RE it T SO T BR S DOIm] AR 6, 75 WA AT A RGE (34
SR, MR LBT IR, VLK IXK) o FB 4, AT LU A 85— R LBTAI 55 LB T4 | B & 1 TR
Thr 1 #1Thr2, A Thr KT Thr2, FAFUE =4 K BEHLECK T Thr L AR ZE K T REALECK T Thr2
FIMEZE BRI, 7E [F — i i, 2230Uk00% E 3 BATAE5 Y AT R 5 1 T 58— JKLBTIWUE
FOK T2k 1% 3 3 BAT AR AT S 510 2T 55 35 LBTIIUESL . i , X T 85 —3KLBT
FHEE — JRLBTI R FHAHIR T B AHUEAE 7= AL BEATLELE 5 15 LBTE BUAE A AL R+, {543 35—
SKLBTHYUE LA B K [ M 238 7 A2 ¥ K 1 BE LB o A T v thad AT ik Ho A 75 200 52 LR AT 19
B AT RIZ W B

(01091 ATy vER] LAREAR AT Ge e BEAE R — D 86 L HUHAT B 3 AT R, HAET 5 28
LBT UEM % &, MM AR 55 - 2ELBT I UE[E] (1) RlE A 28 o DR 3% A8 [F] — Al N 2230k 0%
B 3 FATAR R BAT 55 & 3L T 85 — 2KLBTIK UE , 378 HH Rl A7 B BE4T 25us  LBT, TLiEK
BT T 5 DR I 34N UR 8] P Al 48 A 23 5 K o 1T 3 PR AE [) — APt N 223Kk 0% 8 3l AT AR5 i)
FATE SRS TS 2ELBTRYUE n) LI — 3l I AN [F] H CWS , gk 2D 25 UE 1) F4 il 4«
(01101 (2.2) RIZLBTHLSe 4326, e & 75 vl AAE T B 3L i 52 s B RIZE S .
(01111 B UER S AEITR T B B I FRIXE 5, R EUE A K BE VL8 5 1%
ST IBR BEAT LL %, A S BTk Bl WL EGEE ok T S TTRR L DUl AT BA R 26, 75 WA AT AR I% (04
R, WIRLBT R, VLK IL) 4, AT LB AAFEILBT priority class4yFIECE ]
B, 1, SRR AN LBTAL He 2 43 38 43 e TR, BICE B e k (k<<4) AN T BR 43 7l X B2 —
AEE 2 ADLBTIL e 5325, BRI LBT L S G0 B2 ) R e A LA, A3 558 i LBT AL 5 2%
(k2% DA BE K (A 3 AT DA 326, DAARIEEL A 52 i1 QC TR MMk 55 DA BE AR 1 Al 48 % Bk 3 o 5803
INA — NI L ABURALE 72 A2 BT i R A LB S S LB TR S 2K 43 24 M I IR 7 , [ 45945 i O LB T
DL HE 2 UE LA 55 K AR 7 AR B K B BEATLER

(01121 ATy o HodE AT RS —2KLBTIIUE . HH T 55 —2KLBT, R X A LBTHL L 925,
WIE A A A7 B AT 25us  LBT. Rk, 7T RE H BRQCT 5% i35 11 Mk 55 5 QCTE AR K b 55 & AR Al i o A%
J7FIBR I NQCT R Bk 55 (RILBTAR 26 2% 43 S BB 5 /IN) 1B 58 AR I 1T R , QCT AR ik 55
BB I IPR , 9820 1 QCTRAR 1M 555 QCT 5 1 119 MV 55 (1 2 1 o

(01131 [ ¥, thr] IR HE (2. 1) 2 (2.2) W77 N F T B 3 BAT R IR BRI a2
o

(01141 MPTIR RIXE SN 8 B AT R 0 B IR I I 18] 353 A0S B0, URAR 45 22 335 11 i
BHAG BT H, iR B S B ] VA S Bk B 3 FAT AR B I R LBTHL B2k 73 25
5 B UER] LAY BRI 10 H 3 EAT AR LBTIR e 2 9 25, i 1A 8 AT R IR B IR
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(01151 Pk K I% S H0N 1 8 EAT Rk A0 R 8] 4 52 R/ sk 5 25 AU, |l AR 4 AR JL A
7 KA — R E R IES

(01161  (3.1) #HUEMI [ 3h FA4T & 3125 % A AS —25LBT, UE T it 3L ik i 45 7815 B, 1 78 Lok
R IE 2 HIMCOT N 19 R AT A& SR S FH I LBTHL Y6 4% 4325, JF HLUBMR A T LBTAR 2 4% 43 25,
SEUB_EAT RIESH (B0 ] K IBI WK ) , UBSEER K 3% ML 25 10 QCT H UR P 58 o £E 1 5 I
IR P R, UE TR ARAE , BT R P 5 A B AL i T 5 BT A LB T Je 2k 4 AR R B 3 Ll
FITIRLBTL A6 9 43 51 28 51 BEARAY (RPLBTHL Jc 2% 58 = 149) 19V 55 B 75 1) d 2> F i 50 503
UBRIE BT IRLBTHL S 2K 43 25, #a 52 UE AT RIS H - 7] R IE 10 W BE , A L UBSERR R IE 1
ML 25 HIQCT o RIUESE B A2 32 1100 MV 55 1 QCT % B2 I LBTHL 56 2% 43 25 2% 5 AN BE B i PR LB 6 2%
AT TR FERE R RS B, ATE /N X A 3R 5 4 C-PDCCHAR % , B 7E.C-PDCCHH 57N 1%
HHTMCOT N I S AT A& S % FH I LBTHL S 4 4326

[0117]  (3.2) #UEM H 3) FAT KI5 K S 25LBT, UE ] @ ik FE 3 M F /815 B e 75
HITMCOT PY ) AT AR%I BT SR FHRILBTAR 26 2% 43 25, 3 HLUEAR 45 B iR LBTAR Je 4 4325, iy 2 7]
IRIEI FWHE B, B 3 i e S FH S KBTI [ 3 AT R T FHEILBTAL 4e 2k 43 25 .
TEAfE BTk F S LR, UB TR LRAIE , BT il K BEAS ik A5 5 BT i 5 B LBTHL 56 2 43 S AH
A BR & EL TSR LBTAR 56 2K 43 250 2% 51 SR (RN LBTHIL 516 2% 56 /1 ) M 55 Tl 7 ) B /b7t
01181  (3.3) M{UEREILBEIMCOT 1487~ 15 2., UL K AR 7R FATA B a7 5 15 8., FLUESLIE
7B ) BAT RIER FATFWA - TMCOT 1N, 3 HUERLIAT B 3 BAT RIEM EAT il il B
IR NAT AR L P s 5 R FR 7R T AT AR g 0 A e i R — A, B4,
RUER| ULAEPFTIRFE /R NT A LR 5 5 5e e 5 2 Z50BT, UBSh n) LA M BTIR 4T AR5 1H)
BOAERF S 51 25usab AR KR35 A Bh BAT R, 75 ) R BB 34T 85— 28LBT . a1 SR A& i 4 2 i
PR I% , MR GE I FAT S & T BT IRMCOT 1IN o

(01191 foilu, FEsh7E 2 A AT EPH & FF— D AT HPEXHEAT Cat—4LBT, 3+ HAE H AL
WY, 7 Fi#4T25us LBT (BRI 284 1IType B LBT, TITS 36.213 15.1.5.2) AREAEFWIO,
ATEPEXIILBT R B, A S AT Z Y LB TR B, H 4, B3k Al AAE SR X 5Y |, 5ok 3k ik
5 [FJUE L ZEMCOT , B EMCOT = 4ms , B A& Ui , 7EF M0 ~ 32 7] , Gn R AFAE B AT F i, Frik
AT FWUE TMCOT N o X T 2R PLY , FATTFR AL ZHIMCOT AMCOT_1 (MCOT_1 FIMCOT K JEEAHIA]) o 7
HYEX L, AEMCOT I 1 BT A3 AT A, 30T LR FHSE 2RIBT AEZR IR Y I, 2 HACY AT 4% 4
EMCOT P 1 R AT A 56 1 1R) B /s T 25 T 25us i, _EAT A% A 7] 5% FH 55 . 2RLBT, 75 W B {78
MCOT W, FAT AL 4t 0 20 FH S — S LBT o R 150 L il IO FF 45 2 328 T AT A&, EL 31 i 2
(I EE 3T T 1L MCOT 1K 4 AR F M2 H Bl AT R B i A8-4 , UER] LARR 4
NATHEFE] OL timing) , MEEANFF S5 H 4R BEAT 55 - 25LBT, B 25us CCA, W15 1825 IN , WIUE
Al LM F 200 S AN FF S 1 25us 2 JE HF R R 2% 1 3 BAT ARG BATE S, ROARYE AT 1]
(UL timing) , MNFMI2[1 SEANFT 5 1 (25+TA) usH4f, P TA (timing advance) N BATHS
I E7ES: T

[0120]  {EB 98303, UBMRHE AT i :2 O LBTS BUR BATLBT 4 , H 3 T RIS HCR T & 1
BRUSZE 1 B AT RIEE IR B RIEE S R LBT D), WIUER] LAZE 3 3h AT RIEE IR LR I%
FPATIE S IR LBT R, UEJRGT R 3%
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(01211 fridedth, Frik B 3l _FAT A% B Us T DL FE sk e B 10 o 54, v LLd i & )2 15 2ok Bl
B/ BRI Y JE kR AG A RECE Ik B 3) FAT R IX B R] DLAERE . FAT R IX I A 5t
VR (0 JELRA s [E) B2 & PRBEE Ut , B 7 T8 3 7 BWP) L P il g i 77 X (MCS) S ERF 55
B (BB 555 F 5, B ISR 70CC, B E A FECyclic shift) ib4h, ik |50 E
AT RIE B PEE AT DLALFE HAh g 0 B5 B, Bl TU R AE S RY) (EE KIZIKEKFE . 1] S
TP IRA01, 40290 [ TR .

(01221 fpide it , UBKR 45 5 BB 303 8E4T [ 3 BAT KI5 , fERR XA R AT 500 b, 20kt
AT H 3 AT R 3% FTHARQ-ACK I 157 -

[0123]  fridedh, FrideRe s A 1 F AT 3B Pce 1 18 E pSCel 1,

(01241 fLidethy , Pvid e 58 S B AT BN IR AU B ELE » IF HLIT IR 5 AU B 380 I FH Ak
VETECE 0, BTIR ¥R AU B 3R N 0 TR 4029 K% ATk B 8 AT R IEBUE R A 3 AT
RIE IR Fa A B HTAE B3R B o 4, 3L b 78 BZBUITBEAR Y CCo_ b Rk i & E B AT R 3%
K7, fi R UB B DAAE SR IO B 3R % CCa_B3304T 11 B BAT R, WIUBZECCs E3HT F 3 AT
RIE G B AECCo B2 HARQ-ACK S 157

[0125]  fRidedh , B e 5 S AU 1 TN AT BB EOE H 3 AT ARSI 80% -

(01261  fitideth , B2k BT IRHARQ-ACK S 45t (FI I 8], B8 BTk B 3 47 R 358 1 i 1) BA B2 T 5 S
(I TR AR RS 46 5

[01271  {idith , FriRHARQ-ACK 2 i FH PHI CHYS 18 Ak %% , B3 FH PDCCHAR %% . Fr ik PDCCHAT A~
AEEERE R, NS HARQ-ACK S &, FF HIX A~PDCCHZ 2 1~ UEA A » SR UE T HARQ-ACK
TEPDCCHH (5 FAS R B LE R4 - AR 1L, BT PDCCHAD & %N UETHARQIEFR (S .

[0128]  fJiideHi , UBKE #2205 B i) BT IR HARQ-ACK S 8% , B 5 B Bl E AT R IE N AL B R 1%
BT

[0129]  fiidetth , UEBEAT 9 Bl AT 3 1 B A% B3 TR 326 J0T 1A 850408 1140 s 1) R 0 2200 81 () i ok
HARQ-ACK J5 45 [ Bif [17) LA B2 FHURE SR 7] R % SR 5 o

(01301  fiidedth , URREAT H B AT K326 1) H5 4 B3 3 R 326 3BT IR0 50 40 1140 Tk T AR 408 422U 21 1 B ik
HARQ-ACK 5 15t T I 7] LA S Tl S P I [F] im 2 AC 57 s ) 1) 7 FR) Ak e, AR 0 e SR st T) 6 14
K, B ) TF) B 1) 2% 550 UBAEIX AN TR B P, BEATLBT, 22078 A1 3 PAT AOE IR T A
Bl FAT RIE W) AR B RIE BT B 33— P 5 2 N HARQBEFERT , UBS2 0 7E %) B2 [T HARQ
HEFER E 30 EAT R IR AT B B AT R IR AR TR R ST B

(01311 frdeths , %f F A — N HARQBEFE , 1 L UERE W 2 1 iR HARQ-ACK S 4%, X Wi %1 7 UL
grant, WUERHRUL grantf¥I$87%, B2 PUSCHIF &% .

(01321 fiRikfy , UE A 8l AT R IE M PUSCHAH , L2 S5 HARQ processHISLHIME B , B IHARQ
ID. A BAJE G W R B LU R 7, BB I I DMRS SR (] 2 1 FR 73 o

[0133] K4 ~th T MRIEARRIE AL B8 Be 8 3 3) FAT RERmARE .

[0134]  7E PR401, Bk ALE AT 1 3) BAT R EN R IR .

[0135]  Frik T H 8 FAT A 10 55 U 2 /DA Sk i) B2 9 o Fo b, B[] 2% I 19 10 3 v A,
o JE )R] BRI B B, T DL P RRR T R

(01361  fLikfy, Frik T H 3 AT A1 B 500 v DA & A0 st Y8, 9 an AT 3 2.
(01371 fLkiy, F T H 3) BAT R IR M B IRIE 7T LA BTk [ 3l AT 026 5 YR BT Ak 2 [
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HARQIZ FE I AHIS 5 B, W TIHARQ process 1D%,

[0138]  fRIENY, FHT A 3) AT K IZ B IRIE T LU S LBTAHIS S B, Wl prik B 3 BAT R
X AR I LBTHL G 4%, BB LBTIRAYAE B 45 4% .

[0139]  FriREC & FH T H 30 AT Rk BRI (S 2 NRRCIE 4, BUEMAC/Z 12 JU % CE, Bl &
YRGS B 2 PG B G iR E E 65 S, ol VA TP iR402 , L f
RIEW Tl B3 FAT R IETR MG B Frid P Z 3615 S 7T L AC-PDCCH,

[0140]  7EBIR402, FLuk &1k T #as H 30 14T R IEBR /R B 31 AT R IE R e G
=

(01411 fRIER, Frd a7~ (5 B I 38 25 2 A&, WIWILTE R 40 h (1) SPSIG 15 2, Bl
SPS IG5 4o

[0142]  fRIEH , Fridk 48 (5 BOR A LU AT LBTAE {5 B, 0 1 Tk [ 5 4T 526 7] 5% G
LBTL 5G4k , B B 1TBTR AU S B 44,

(01431 fLikiy, ik e85 B A S faon B 3) AT R IR SR IS S wlan b
FEPRIRPRBIE B, BUE X RN FAT IR 2R TS B

[0144]  fRIEN, Bk fen (5 B A& e B B403 [ 8 BAT R IE A @ ) EAT Kk i%
JRAHINAT BT B IR, B an B 45 S B B JSERPRBAS B, Bl A R AT 3R
K55S,

[0145]  fRIENT, BTk [ 3) AT RIZEAIEZE IRKIPRBE B 5 A 3) FAT K IZHHIAEE A3) L
AT R IE R BN S B PRBAS B AHTA

01461  fLikiry, Frid e 15 BAE a8 B 8 LAT RIE R ST R LATHR BN R ITE L,
RIER—A> AT EB A E 3 AT RIE R AL

(01471 fLikf, rikfa n{E BAS TR 7T HT H 3) AT AP I R B2 R0 S 15 .

01481  fRRIEMY , Buh R B ER BUIMEL R IE TR /R G B o

(01491  fridkefy , Fhuk HBE7E L3 PiPce 1 1B 5 i Pscell B RIEFIAIERE B
[0150]  fadu, Rk sk 026 FH Tl R AE AE BB B 3R 3 CC2 1 B 3 AT RIEHR N5 4R,
Fuh HEE/EPcell CCi B REFTRIER{EA R IEREASR S EIERGEE, Blustb 4F
[ICIF, fitt & CCo I E 3 AT K i% .

(01511 FRIEM, YL RAE AR AU B B A 1% B 8l BAT RIEEGE B 3) FAT RE R0 1
IR, FERT IR FR IR BT AE I R AT AR50 58 8 T AN & FAh 0 TR AT AL B, I3 b v R S AR R
I K5 P (O PDSCHER 2 1 52 3% 30 25 P U PDCCHAS [A] 28 78 (I LB T o 451 2, /] LA SR FH25us I LBT , BZ
F, ALK i s A e i Cat 4 LBT, 4054 B K BECWS AT L 2 N (3,71 .

[0152] 7R BERA03, FEui 7R IS AN BAT#E BEallok B VB E ) AT A& sl B &
H 3l AT R IE AN FE 7R o

01531 A3 , BT il eE s AU ) AT 3R P NP2 BU B ) AT 3R o

[0154] AR, BT iReE 2 UK AT 3R NPce 1 1B Pscel 1,

[0185]  UBFEAZAUMEL K% A 3) FAT RIEHIASCE B 8l FAT R IE R SUIA K FE R 16 I
Rb 2, AT BLARAIE I (A R IR BTk Fa o « SR AR AR AU B R 26 B 3 AT R #AE S H
B AT R IR RN TR , AT BE HH TS 1810, UBTCiA A 48 72 IV [F] B 48 52 2 1R PN Rl ) 5€ 1%
LBT, T e R 2% H 3) AT RIEHINECE B 3) FAT KRR BRIATE 7R, S EURLE A TS #

16
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UE A2 PR AR A UR B R F1 3)) BAT RIXBHE S A 3 FAT RIER AR R G S I8 & R b
FEIE.

[0156]  fILIE T, Frid e B S AU B AT 3R AP IRA02Hp Rk H Tl B 3 BAT RkE s
N B AT KL RN Fe N5 B R AT B et BLH EAT 30 Hext v se &, B E RS54 T
B, B OCNUER IR E 3 BAT RSB E 3h AT R I%E R AN RS B AT AR
B SUEBC B AH TRl 1 3 BAT RIEBE R 1 3) FAT R IE R Fa o~ 5 B BT 7E 1 #0K
AINFE— AP

01571 fRIEM, Tk [ 3 AT RIZHIASE H 3 BAT KGR IR RN 15 B & 3k
55 B, BT LLFR /R TR S A FE 7R (8 B2 — A AT SR i e feon 5 B i, 78 i
XAFH, Frid AT N E B PATERPBECCHIER .

[0158]  fRIEM , 70 BTk BTk 2 R R IE A 8 HAT REHIASCE B 3) 4T R 1%
I ¥R RS B BT & R S YR i B iR 4029 1 ik B 3 BAT KX EsdE R 8
B FATRIZ R e 5 B B0, RIE TR 3 3 AT RS #IAE S b I S0 s Y5
RFTIR A Bl BAT RIR B ST IR, AH BT AR B 7T AAS [F] o XA T, AR Pk [ 8 AT KR I%E
INE B A R A B YR B 2 S B S IO BN, I (8] BB L BrA A 3 AT RIZ R R (5 B
5B, WA ) B8 PECA A TR R B B AT R IR FR RS B S RS XA

[0159]1  fiR3ERy, BTk Hr s SN AT ERP N F 3 FAT RIEFTAE R 30% , RpmT DL RS2
BB B o — PRSI 7 20, AR 4 AP 3R 4029 ik FH Tk 1 8 HAT R IZR RN A 8 BAT R 1%
R AR HE N AT S R IE T 8], 8858 H 3 PAT ARORIASE B 3 BAT R IE R BHIA TR R G
B R IR TR R IR A A 8 83 AT RIS, ), AR AR ik 5 B BAT R
ERFERE R SRS 0] A E 3 EAT RIE R . B — A a5, O T R e R %
FriR il on 5 B, 76— ARV A, UBKE BEAT CCAKRE U , 22378 _EAT il R 2% H
B AT RIEHINEEE 11 3l AT RIE KRR AT FE 7R o i SR AE PR i) [A) 5 P9 UE TV R 3% 1 3))
AT RIEFASCE [ 3 AT R IE RN FE IR UBJGT R IZ T Fa 7 o LI 1 5 BT st 1)
& O LLPIR402 70 R 3% F Tk 8 3 AT R s R 78 5 3 AT K18 R B 8 on 5 B HTAE
i, BE R PR E RA029 il & B B BAT R IR IR ORE B E R SN A 3 BT R
LTRSS 8, XN BT IR I (8] & o A8 TR TR 3 A, UBRS AR PR S sl 5 om0 B R
TE S #Enl T A3 BATA S BATF.

[0160]  fRRIEM) , UEZEARE 42 BUM B Bk 0% F 3)) B AT RIZ NS F 3l BAT R 20 ifiA
B F8 7B, AT SR 5 AR 38 3 B 0 O PUSCHAS [A] 2R AU K LBT . 481 21, 7] LA SR ] 25us FILBT , BR
#, AT LAR i A e B [ Cat ALBT , 440155 4+ 3 K ECWS T LS 2 N 13, 7] .

[0161] 5 R H T R4 A HI 1 — AN St 491 (1) P 8 & O AE B - 5 BT A P i 4% UE
5000 FEFREX B 76510 i 5 76520 FILBTHEAE 55515306

[0162]  FREVH IG5 104 FC BN IR ST J5 K LBT(S B - il T, FREXH. yu5 10 0] BLIE L /N X 2
FL4E78 15 B C-PDCCHER HULBT/5 (B o A4 ML b , FRAL L T 1009 7] DL ik 51 545 A 3R ELLB TS5 B .
e, AR IT5 100 A] PLUE L /N X A 487515 B C-PDCCHA /5 J2 45 2 & K 3R HXLBT/5
S|

T o

[0163]  Ff5E HoTh 204 AL H VMR PELBT(E SR B E LBTS 4L, IR #f e HI T B 3 AT AR
KIEBE HARH, 0 5E H.70520 7] ASRAT B SCEFXF I 3rh K 20 BR302 P R 1 VE LM #R 4, b

17
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REANFEHE .

[0164]  LBTH:AE B IG5304% FC B RIS T i 2 I LBT S HURMATLBTEAE , JE E T RIX S H
KRBT AT REIEE A 8h FAT R IZHEIE RIEGS B4R, LBTERAE 85307 BAAT -3¢
o B 3R 20 BRB03 TR IR A VEATBEAE , IBAE AN HAE S

[0165]  F T SEIAS A HF 55 St i Dh RE B R 2 v] LAE SR AE T E AL 03 i b o nT LLIE
T T AL RGBTSR AR TR 0 S A BT IO 7 I JRAT 1% B 78 e sk SEB A B BB - I
AL BTE “THE ML RS T LURIRANTE IZ R & TP T H LR G, ] DUEFEEEAE R G oas 1k
(AN B ) o “THEALATEE A B 7] LR PARIC A RS20 3 B PE iDL A
JR 5 A B A TE AT R A0 A L B BN AT S A A AR A e SR A

01661 FHAE -3 sk it 451 v (1) 1% 2 1140 35 Bh e 1IE B D RE AR B mT DI b i 2% (20, 5 ek %2
Fr BRI ) R SEI B IAAT o B TH AT IRAT A UL I 5 BT R34 17 Zh B8 11 WL i T DA ARG T A A
FRAE HT 5 S AL TS (DSP) 4 HIEE AL % (ASTO) IR m] 4R AL 15 51 (FPGA) . 8% HiAth 7] 4
FEAZ B0 284 43 3L 1) B AR 8 B L 43 ST R A E L F LB B R 2SR AR B AL A o 3 P AL TR
ZEAT DL TRAL TR 28 , AT DL AR AT I 1 A T 28 L 35 ) 2 L S ) 2% BOIR S AL . R L B T
DL B2 B B R RT DA AR R B o DR AR B R W HE 2D 1 H BT AR I A R R B 1
(4 B Jl L B A AR 1 1 5 AR A FF I — AN R 22 A 52 i 49 1 ] DA e P 3ok S0 11 B 1 B R
KL

(01671  BhAbh, RAFFIFA R T FIR Lt ] S8 T REIR T BTIA St 5116 35 Flom 1), {5
ARAFFFAS R T o 22 345 7T 25 P B AN W [ 58 BE RS Bl 18 4% 7T LA AR 24 ity 152 4% B30
{54, TIAVIE 4% JBT 55 W 4 I i 4 - S T L 0 A A L E B ESAIL S LA R oAt SR P ol

N
=,

(o168] 4 I, B H I B AN IR SEIEFIBEAT 1 PEAE IR o (H 2 , BARRI 25 H 3T A )
PR T IR SKHta B, A o TF S A m B A A F £ 5 AT o 23l - S 4k, AT LB ZER
(RO S B P R AN FEHEAT 22 el sy, S 3 2 21 5 AN [R) S e 461 P 8 B R - B A3 21 19
SEE I B AEA A TR BORTEE A o A, b S 48] v B i3 1 B A R 1R 28R AL 1
Al AAHE B
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sy 2 T |
Poell-+ R8T >
5 s@jﬂn Jwirr ap

[ SRR Scell

\/ prm FLARBURED
S FIRBUIED
BRSNS
& e
&1
LBT 4 CW
%% | n | Y| CWax| MCOT CWS &
kK ”
1 2 3 7 2 ms {3,7}
2 2 7 15 4 ms 17,15}
3 30 15 | 1023 ﬁ:‘s‘s B 10 (5.31,63,127,255,511,1023}
4 7| 15 | 1023 |6ms B 10 {15,31,63,127,255,511,1023}
ms

LBT #hBB 45 £33 may b RE, & B a KB M sl R & 3R S

& 2
301
UESERLBTSS & -
v
UEHMELBTSS BRSBTS, . Pl
oM T a8 LT RENRE S
v
UESATLBTHEME, Jh6 7T REOSA 30 RATR | | 303
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NACK™ #1 WS
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English Translation of Abstract of China Patent Application No.
CN107371168A

The invention discloses the measwring method in a kind of uniicensead spectrum and equipmand,
for solving due in unticensed spectrum, LTE UE neead o share fregquency spactrum with other
wireless communication technology imesharing, and network can not accurately dispatch LTE
LIE the dats ransfer on unauthorized carrier wave the problem of Method inciudes @ UE carries
sut LBT, and count LBT resulis when il s delermined that needing 1o camry out uplink in
unficensed speclrum © When it is determined that meeting report condition, send with the UE
count LBT resulls it is related report information. Due to UE by the LBT resulls counted {o the
LIE i i3 related report information o be sent {o the network equipment 30 that the nebwork
equipment can according o ths UE count LBYT resulls, determmine that UE is operated if

appropriate in carresponding unlicensead specirum cell
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L. —FhAERZ BSOS v (1 P& 772, FAREAE T, Frik Ty VA ALt

P15 & UBAE 8 75 B2 30 AT DAT ARSI , /e AR AU k47 56 W 5 Ui LBT, 3 4 vt
LBTZ5 R

PR UBTE 4 58 i a2 D IRAGAFRT , R0k 5 iR UE S v I LBT 45 SR AH G EHR 15 B .

2 HBCR B R L T IR B 77 325, FOARRAEAE T, IR UE 32 5 P UE SR vF U LBTAH 2 25 B Y
HRAE B0 BGRB8, Frid ik s

Pk VBRI B I =R B 5 2, rid M ER BE B H TR E St Br iE B /80 F ik
BT S B .

3R R EL SR 2B IR 1 U7 v, HARRAEAE T, FriR W E R B 5 B rh A4 H TR ik -
WEAMNE-EE F/EHTRRR EHEEAESHEEIKE G E.

4. BRI EE R 3Pk ) 77 v, AR EZE T, Pk M E L B F B a4s : HT R R 2 S
EHRPTRUER A7 B A5 B TR NG B TS ) B KBS B A5 I &= 1 4055 S B s 71
R FNENX ARG BER IR E B YR i 20—

5. WA R EL R ~ M T— T FTIR 0 7715 , AR EAE T, Frik BG4 .

F ik A b AR b R AR T T BRORC 1 DU S B ) B A AR R AELBT A R
W ECE TR E R AR R
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[0130] NI £ & Ui BH 5P B0 A% R B St 49 /R 33— 20 VR AR o B2 Y B A, 0 &b By A
S it A A T U B AR AR R B, R A T IR B AR B -

(01311 K LRy s b , S 17 F P B Mg — PR BUIE o 18 W& 5 7% 1% 057
A5

[0132]  S11.UEFEWAE 75 AT FAT RS, FEAEBBUIRE b 3E4T 56 Wr FFUiLBT , JF 4t it
LBT#5 58 .

[0133]  Horpr, LBTHYZEA JHFE « FEARSRZBURE T A6 20 AT  UBSE A S 18 34T iy, T AR5
JE NS, UBHA SE ASIRLBT AR By, 3B A R LBT 45 S0 N i s, Bhi) , UET] DABEAT BodE & 2 35
N, VB 58 AR LBT R ML, FR AR LBT 45 SR A0 o 2R Lo

(01341 ABIR, Bk AT ALH ARG « 25T 48 B2 8 10 AT A, S5 T 48 1) 2 st
VAR AT At , 3 FRENLE2 N (518 (Random Access Channel , fEFRRACH) 5T SAL (1 4T 4%
i, B & B % (Device to Device, fAIFRD2D) B A% % -

[0135]  S12.PrihUBTE# & a2 LSRR, KIZE S TR UESR T ILBTS R AHSCH LS
=

[0136] AR EHSLJE B , UE2 4% 5 FTRUE S v I LBTES SR AH I LR A5 B R IX 45 W 25 14
e, DA 2515 2% RE A AR B8 FIT IR UE G T A LBTSS S, v T UB R AE BT 2 B i 35 Y5 kAT 4%
BT HH T U S A R IE R MOE R UE - LBT AR UL, 335 1 7] LA A 5 UE A2 753 38 A A0 0T B2 R HE 2 A A
T8 /N X BEAT AR s 38 7] LAE RN 25 3 & AR 4 A AU i) B AL A S B &S X LTE UE
TE AR B TR R B SR o 940, 5 UBTE JEAS /N X P LBT A WORE 23 7, DU Do) 245 13 4% 7] A
TEE O 2k A% i /N X R UE BT B Ss (W% /N X JE B UERI AR S5 /N X AR A ) s B UEAE RS /N X
P LBT 2% TEOME B AIG , DI KX 2% 15 2% 7] LA 22 () 18 JZ UBFE 1Z 3B BUINX AR , T BE 4% 58 250
FAER RIS 58, SR A HE R BUIEE R kS5 = .

[0137] AR EASLHEE]H , FriR EHGEAFAFELL R AP m] Ber S22l 7y o

[0138]  JyaRA.H ik B3Ry =, RIAE IS i TR BE PN, 2599 2 fid ok B30k, Il fdoi |
PR W= A BN AR B B S .

(01391  iZJ7=Urh, prik fid & A FE LL T FAF g 2= b —F

[0140]  FFguitILBTRYE R BN TS T 38 — IR BRI A

(01411 Frg et A LBT R MU IR R T B2 T 58 IR B AE

[0142] P4t R LBTEL SR ECN T 85 T 58 = IR H

[0143]  Fr&mihRILBT R M2 N T B T 55— L FRAE
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[0144] &b ILBT R MR A2 /N T B T 55— T FRAEL s

[0145]  Frge it HILBTRL DI R T B A T-55 . FIRAE

[0146] P&t RILBTRL I ME R /N T B S T 58 . FRH -

(01471 Hop, SE— K BUBIME - 58 K BUBIME 58 =K BUIME 55— ERRME 55— T RR1E . 55
= FRRAE VB N IRAE 3 PT DANR YR 42 56 B0 B BN, IR B AT IR R .

(01481 ALy, Fadfibk A AF ] LA oS A RO ZE DU = (E] Be iy, R 280 2 FIR AT
— A, B R

(01491 w3k, Bl fib i b i A4t ] DAL A48 FH o 49 2, 76 00 S0 18] BE VN , 395 2 T 4
THIILBTH S R B T 8% T 88 — IR BME , LI 2 I it B LBTAR U ik B K T B SE T8
IRBRAERT kR s S, AR S A B L 32 BT S v LBTI S IR BUOR T B T 28
— KRB, EL R BT gevh BILBT R M E 2 /N T B SE T 38 — N IRERT , ik b4k 55 .
(01501  AIRERY, Firad i & A 0] B A4 1 45 20T LA EB UB 55 X 2% U846 T s i 5t 0] DA ER Y
28 A% A% T T B S R B S UE , i T DAAE AR AEER P L E .

(01511 iZJ7 a0, Frik 45 B s : Fr e th I LBTSS SR .

[0152]  W[ET, Fr4e vt LBT4S SR AT 45 «

[0153]  FF&it ILBTHY Mk L T Gi it I LBT S M B4 7 B LA A P e i+ B LB T R Lh 4 v b
FES TR S

[0154]  Br&m i B LBT 2R MR A2 FFr G U 1 LBT RS DR 2 1) 22 20— (5 B

[0155]  W[LMT , AT IR UE R LN Brid 45 B aF5 LA 20— PE B 10

[0156]  a)Frge it AILBTSE S0t B TAESS , BI BT A5 B2 4T X WA S B 3k 4T G it
5

(01571  b) Fr&e v (FILBTEE G R /N X AR IR S, BRFTIR FARAT B2 B AT R AS /8 X 33
ATV 5

[0158]  ¢)Fr4uil ILBTES AT I LBTR a4 , BTk A5 B A2 1 XA LBTHL A 4 1k
LTS

[0159] ) FraR UERI A7 BAS S s A7 BLAS S 1T AT ) 5% 15 A8 S8 78 a5 DX 38 1) A 53518 401140 B
it LBT B ME 2, DA AE S5 2 WUB IR 850, 2 T UR RO A7 BA7 B VR B UR I IR 55 /N X/ 43
mEA

[0160] &) Fr&u it MILBTES Xt RIS B 5 B, REFT AR S B A2 B0 WE A4 8 15 18 3k
T4 5

[o161]  HARM), UERI Gt 7l DL 2 TR e (5 1E I o vh CAIRACH S I8 A . AT 25 E
(Physical Uplink Shared Channel, fai#RPUSCH) {14 , 4 SIiATSc it , WA DA AL T UR B 44
RH AT Goit B R TR GIEN Gt , WA T 2 BB ge vH LB TS AT M1 15 18 115
=l

ity o

(0162] ) I TAR A BRI HAFRIE R

[0163]  AIIEF , UL %f & AP NIMBCHEATLBT S o, RN IE b ge it th 19 E k(5 8 m]
DL B4R .

[0164]1  W[I%[K) , ZUEE RS =D /NX BATLBTS v, WA/ NX A Geit iy EdRAE BT
DL E 4R o
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[0165]  AIILHT , 4 UBEE X 22 2L PRANLBTAR S0 ek 55 AT LBT S v, MBS LBTAR St 2 ik
ot g ERAE BrT BLER gk B4R

(01661  FEE LIRS , ASFDL A AN E RILBTEH6 2%, vl PR FIASTA FOLBT S H (anal 3B &
1), 450 4, v B 2 28 0 MV 552 A P A i I LBTHL 56 2% DARE K I ME R R A AL 2 o O T 3
b 22 AN UEAE A5 T8 AR 25 1) % 8] [F) ) R 628 , 18 51N T FE AL ELE VL], UBFE(F 1A 25 Jim , B AL
[l AR -— BRI TE) i , G SRS B0 25 T8 s, EEAT B s Ak, o, B ATL IR0 9 I 1) B RR A [
HE .

(01671 J5XB. AHAME BH, BIAE BHOE AN Sevh LBTSS R, 72 B AL R i , il i
Z B EIARN AR EIRE R

(01681 iz 7, LR JEHATT LA HH UE 5 0 4% 15 4% B s 1 0, 1 1T LA FH P 248 14 o4 e 1ok ) &
e B {5 B B AR, i n] LLAE AR AT S R -

(01691  iZJy i, Frik 45 B AFE : IS th I LBT4S .

[0170] W3, Frge it LBTSS SRALHE .

(01711 BF&eit ILBTI A YR E B Ge vt I LBT 2 W (R 30 VA I B8 11 IR LB T R D 1 vk B vp
H 2D RE E  B

(01721 A& iH I LBT R ML ZE R Ge 1t I LBT R ShI MR (i 22 /b — Rl B B .

[0173]  AIERT, FriRUER LRI i 45 B aFa LA 20— P55 00l

(01741 FFGeit I LBTS, JExd K TAES o 5

(01751 B G iH I LBTE, Xt R /N X bR RS . 5

[0176] P&t BILBTS: B X R LBTHL S 25 ¢

[0177] PR UERIA7 EAS B s

[0178] P&t IILBTSS X M S IEI S R

(01791 J7C.— ik B4, REAE D & ] [R) B 45 R B4, ik b iz I = i) Ta) B N I =19
B ERAEE .

[o180] %7y, BT UE R KR iR Bk M5 BRGS0 5 77 :UBAL, B4k Z 77
BHR [P AH DG IR , b AL A TR

(01811 77D 7ERUR B 4k &0 4, RIFER 2 4R 20, ik b 4R e i — k)
A B =S R EIRIE S

[0182]  iZ7Jy i, BT UE R IE R iR B35 BRGS0 5 77 B, B Ax 2 W7
BrR [P AH G IR , b AL AR

(01831  J7sREFELBTZR AT bR, BRAER LBT 26 I, 2 fid . B4k

[o184] iy, prid BH(E B EFE H TR LR LBTR G 6 7815 B 4l , Bk UE @
TR RRE B, FE s IR LBTR UL

[0185] LT FiRfFE—s2if), MBS S, TR B St s s B/ BT
5 B, AT RACR 77 2R AL

[0186] 51 HUEE M 45 & g i sE -

(01871 752 FEARHES B S HE o

(01881 7533 HH N 45 1k & 1 08 Jo I AN A UE

(01891  iZJy a3, S129 FTiAUE R 1% 5 T IRUE S tH I LBT 45 A 1 A5 B L HUE
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ST R T VEE 48 « P UE Bk 5 0 R0 £ 0, 9 o DO T 4 P T T o
TS B/ R 1S .

[01901 LA, 7 AR UB B2 31 I LA U L FF S LBTSS 0

(01911 T3 , FI ik UE BR800 B G 45 S5, 2 J » 6 60,0 « 93k U 358 o ) G 8 5 A
., DL 10 46 8 % IR UB T 5 i e e .

(01921 iZ7ateb , ik U T B 03 8 4 « T om Bk R4k PRI 38— 15 8 /3
FIF om Bk i B o i 13 A 8 £ J

(01931 JLERL 55— 13 BT DU Ik R4 1A 5, tanT DU Ik E3RE PR S i
FHEL~B7367 Fak-bRioR S0, S, A 3L (3 8 2w kbRl 1, 25 45—
5T LR AR A B b A i B (3 S0, 6 7T LU R 4R 1 6 A 0 £ B B 4

T o

(01941 1z 5 =0, P& B A5 B b o] DAEC B _E IR - R fid A A4 vp 430, W) R 2235 2 T —
Pk AR RO Ak B s =G S S et mT DAASC B 30 49 s R A4 5 DU 35 A 122350 4
DR FAE A AT — P R S B A T kR S A R AR

[0195]  mI Rk, Bridk I = e B 15 B e B8 : HTHon BIRPTARUER 47 B 15 B R (G
B () B KRS B A ISR R A BB S B ER S RN X AR TR B BRI
B EARF DT,

[0196] %77, M4 & AT LB RRC & 5 & K IX Ik DI = 1 B 5 B, BARR - 7] B
WY EIA WRRCYH B R IETR LGS, el BLUE SCHIIRRCH B R EFTR LIREE;
IER DI &gl S (RP) #B VB RIEFTR S EE B .

(01971  ZE-T EIRAE—sLhEfd], S129 ik UB K 3% 5 iR UE G+ O LBT 45 SR A </ 315
B AFELLUT =Rl e ST 77 2

(01981  Jat— AR URHE L T2k B PR FE#] (Radio Resource Control, fai#RRRC) M= H 2
e, RIEATER EHRE S .

(01991 7y A HIEH T Bk RA% T E.

(02001 7yl — TR UBM i A4 e A\ 42 il 32l 8570 (MAC Control Element, fAJ#RMAC CEj
Media Access Control,fAi#RMAC) , KiEFrid FiR1E 2.

[0201] iz uHiEH T Ly B,

[0202] R =.JFARUVEEELL(Z1)E54KERE FIREE.

[0203]  iZJyAULHIEH T Bk 77 E.

[0204]  JET[A— R EAME, B 2B - R S o) vh , S E 7 X 28 15 4 A ) — PP R AUITE
I 5125 TV A

[0205]  S21 .45 ik & HRUE R IE /) S5 PR UEGL TR LBTES SR AHRHY RIRIE S

[0206] S22, Bfrik W 28 1% £ AR P P IR 45 S, 12 tH IR UERT 4 1R LBTSS 2R .

[0207] @30, Brik N &% 3 24 A] AR IR B ik HRA5 S, VS UE R IR 55 /N X AR & B 22 AE
Ko LA A /N DX ] IR Y

[0208] AU EHSLZ BB , 4515 AR PEUE A I5 1 415 B 1 52 tH FriRUE B Ge tH I LBT 45
H ] AR P T tH 9 LBTSE IR, 8 78 UE A& 7338 & 784S N T AR 2 BUB RS /N X BE4T TAE .
B, T UEAE A INX P LBT S WO 25k 157 5 D) (od 2% 152 24 T DA e H 4k 2258 i /N [X D UEIEAT
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B 45 (s iZ /NX R R UB IR 55 /INX B2 A7) 5 7 UBTE AN /N XN LBT 2 IO SR 32 AEC , U R 4% 4%
£ 1] DA SE 22 9 1 BEUBTE Z AR BB/ X TAE , M B % 58 20 AR B BUIE 22 08, Je FHE#Z
PO RG4S = -

[0209] AN EH S, BT bR ZEF R T IR B4R 15 B AE 15 B Ui A4S WE LT~
S 5 R (R A DG IR, IR S FRBRA .

[0210] W[ ¥EMY,S21 2 B , ik 7 VL6045

[0211]  Frib 48 i% & RIXTL B 5 S, IR M 5 & RIXER S, Frid W &5 B 15 B
FTEESHrFERE B/ EIRFFEREE.

[0212] oo, Bk =7 B A5 S B AR 2 UL 1B 7= S 461 (1 AH O A , itk b AS BB IR
[0213] AL, S21 H W 2% 3 A PR UE R I (5 B, B 65 -

[0214]  Frid P 4% 15 2% I I RRCIU = HR 2 U T iR B (5 B s B

[0215]  FJF 3k o 4% 14 44 1 IIMAC CEIEUR TR FfE B i

(02161  FFF ik kN 2% 15 & JEIE L1455 A B i EHRE .

[0217] "IN [HI MW 2% 15 24 S5 UEAS TR AR L 6F A% R BH S Jith 491 4 (L 1) — Pl A E 2 BOITRE Hh 1) )
VAT EEN UL .

[0218]  E3pr st h , bt 1 — PheERZ OIS ot i W= 75 v L -

[0219]  S31.M& & RIZMEREE S, Hh, Jrid &R EE BEHES L AT 3
I AH IS A -

[0220]  S32 UB4ZIR B £ B (5 B )5 , AR AT A HraT 34T LBT ,, St LBTS,

[0221]  S33.UER % FIRISE.

(02221  HA&M, UBMRPE TR M S e A5 B P A E 19 TRk EHE BAESHE B
I8 A5 5, AR AN EHAE B .

[0223] " it 7S AN BARSE a1 L o AR B S 4] A 1) — Al E SRS o i) ) & 7V
HEAT VEAIUE ] o

[0224]  szjfEfll: ARSLHEHF EDT & HEAIENEREE S, R HE Aok B, A
AL FRENR -

[0225] 1 .eNBMELIRRCE HE AT EUE L HRLBTS R, Ho ,RRCE HEA I £/ B 15
Br:

[0226]  a)fpdllE /N X P AEA0 s BOUT s 2138 : WIF L, F2;

[0227]  b) FH ) IS} 8] BED «

[0228]  ¢) BFR&M AFFMA B3R Hp ik EIRGFHHIE

[0229]  fi R FHAFEL : BT Ge v I LBT R MO 28 K T80 55 T 58 — L FRAH ; F1/ER

[0230]  fb R FHAFE2: T4t AOLBTHI B IR B TERE T 55— IR BRI (4

[0231]  Fi %0 55— LIRSS — IR E

[0232]  d) FHRWN S (BP B4RAE BAE MG BT ) X RS I LBT R T R BOFLBT B 2 1T
R B LBT R R 5

[0233]  e)&f LABMEE : BHRGIH45 RFER & RIRUERAI EEE .

[0234] g, v] DA H 1L AR5 B RN 20 BHRETENGE S, 1R R FHRUER AL B 5 B, 0587~
A FHRUEA B A B .
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[0235] 2 UB/EUR BN EFC B (55 )5, R FE & eyl 2, 3 Bz g it

[0236] 3 UEXTERIK FATAR S AT I LBTI &5 SR IEAT Ge il , RO SR AE T A% A %1, LBTSS
S IER] G W A s A5, e A O .

(02371 4.4 SEAEFE P EET (7] BEDW , UETH 2 i /2 eNBRC B 1 S5 , WIUEIHAT L4, B
B AFE

[0238]  a)filk A& A, W1 :F 1,

[0239]  b) ik FHRA HAFGR T, WIEL.

[0240]  ¢)LBTZS S : LBT AR ML YR BB 5 Bh ) IR B0 < B AT A5 A LB T AR I AR 28 . 7] 1%
(4, A LU AS R LBTAIE 2 2 06k 2 [ LBT 45 543 5] 3

(02411 d)7EFCE FIRFINE BRI G : FARUERIAT BAS R, W FARUER AL bR(E 2
[0242]  5.eNBRIUEIR [ 8 IA WS, FHARIEUER IR S, VAREUE ) AR 25/ X 845 Bl I D AE
Kok AT /N DX P T E R B

[0243]  sjifa 912 : AR S2 it 49 v ik & S AL B IS FC B A5 B, SR B Bl 7 =X, Bk
AR

[0244] | .:eNBIEILRRCE HIf5 4B B UE LIRLBTSS 5, Hodb ,RRCE HIME A b 1 I & i B AS
BaR:

[0245]  a)fFdll=/ DX AR IREFRIRZSR : WiCell 1D1,Cell 1D2;

[0246] b)) FEHHATGIHILBTILIE L 5

(02471 ¢) F4RE&AT: ALK 5

[0248]  fyhk JE AT

[0249] RPN R X RLAT S K LBT R MU MEZE , R/ B LB T 2 I YR B8/ R TR B0 5%

[0250]  d)j& 7 LAIIE S : FRGHEE RN FEM 2 EHRUER A B 5.

[0251] 2. UBYEYL 2 I & C B 15 55 , IR B A B 52 il B, I B & Mgt

[0252]  3:UEXHERIK FATAR S AT O LBTSS SR IEAT Go it , BRI SR AE T 2 A% f it %1, LBT 45 S i
FNEIE R b I EE S B s 75 0, 18 R .

[0253] 4. 40 JAE Ml JE BATHAW 5 , UEHHT B, BHGE B AHE -

[0254]  a)fii e EHREEAFHI /X FRIN, @0:Cell ID1;

[0255]  b)LBTZ, I« X BELBTHL S 42 I LBT 2 M (P E 22, BRLBT 2 WU ¥R 55/ LBT Bl B 1 IR #
S5 o R/ X LB T 5% I A 28, BRLBT 5 I 19 7k 50/ LBT R D K TR B 5% .

[0256] o) fEMCE RGBS BREN T « EIRUBRIAI EE R .

[0257]  5:eNBJAJUEIR [EIfIAVH B, FHARMEUERS F4RAE S, AL UEI IR 55 /N X £ 5 B I ) 7T
Ko LA A /N DX ] IR

[0258]  SEjfEfs3: A S it RGN E O BB BB I BB B S B, SR E
773 BRI R

[0259]  1:eNBi#E I RRCHR Gyl S0 B 2 /NX (BRI & /NX ) N BT A UE EHLBT 45 A, H
t L, RRC ARG B I E R B S SR -

[0260]  a) ¥ A I ERT ) BXD s

[0261]  b) F4RE&AT - F MR ; b, Rl AR -

[0262]  fyl ' FAFEL : FF Ge 1 I LBTAR MR K T B0 T 55— PR AEL; /3K
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[0263]  fidt i FAFE2 : BTG vl (19 LBTHY SR EOK T80 T 55— IR B .
[0264]  FRBLSHL - 55— EIRAE AN — IR BB
[0265]  d)_F# P 25 - Xof SEAT AT A LBTH U A 2 BORTLBT B D ) 7R B B 3 LB T 2 W e Ak 22

Vv
5,

[0266]  e)s&f LHRAENMEE : BG4S RIOFE 25 RHRUERA 85 E .

[0267]  2:UEXBFR FATARBIATILBT A R AT Go vl , B W SR AEFUE L 5 %1, LBT4E 2R 5
S TE ] & R A Rl s 7500, 3 N M,

[0268] 3.9 RAEF e (7] BXDPY , UR T 52 5 /2 eNBIEC B {0 ik & 544, WIVEHEAT B3R, BRAS
ISR RRDE P

[0269]  a)fib/k EHREFAFIHI /X FRIR, W:Cell ID1;

[0270]  b)fi BRI FYR S, AIEL

(02711 ¢)XFRE/INX R LBT 2R ML ¥ A2

[0272] ) fERCE FHEHBNE BRSO T « FIRUERIAI BE S .

[0273]  4:eNBHUEIR [FIHIAVH S , FHRIEUER) FHAE S, PHEEUER IR 55 /N X B A B I AE
Kb LA A/ INDX P AR B IR

[0274]  sjEfl4 : ARSLHEH| P iEST REGHEE T HHEE) I E N SR B S B, K E k&
J7 G AR R -

[0275]  1:eNBi# I RRCH GuiH B0 B 47 /NX (BRI & /NX ) N BT UE BT A, H
HLRRCE FHE AN EREE ST

[0276]  a) BHRZ&AMF: JE MR -

(02771  flk JE AT

[0278] [R5 « A SIS A LBT 26 W) AR 22 , 1/ B LB T 2% A TR 28/ R DR B0 5 o

[0279]  b)&7 EMREEEE : EHRGIHE RNFM & RHIRUERA EEE .

[0280]  2:UERRER FATARHI AT FILBTES S BEAT Gu il , RP SR 7E T8 A2 i %1, LBT4 SR 2
AFTE ] & FHC A Ry s 75 0], A0 e SR M.

(02811 3. 7Efbk JABATHRW 5 , UEIHAT L, HHGE BAHE -

[0282]  a)fik FHAEAFII/INX RN, @1:Cell ID1;

[0283]  b)LBTEE S« X B/ X [ LBTSE R R MR , BB TR S Bk 2 IR B/ Wl TR B0 2%
[0284] o) fEMCE EREIIE BARIFN T « EIRUBRIAL EAE R .

[0285]  4:eNBJAJUEIR [E[#IA VY B, FFHRIBUER) FHRAE S, HEEUER IR S5 /N IX 25 B JsAE
X ISEAT R /0N DX 18 B TR

[0286] =il tl5 : AN S2 i o b E it HE A I E W S E E S, RAERLBTR AR 4k
177 =20, BRI R r -

[0287]  1:eNBi#HitRRCEL HfE A AL EUVE FHRLBTE R, AL B G ST

[0288]  a)fRFdll= /N X Fr AEM s B s B3R WIF L, F 2

[0289]  b) F4RZ&A: : BRRLBTRIGCER L4 -

[0290]  2.UBZEW I & BA5 5 )5, IR FIH & 52 yE B, FE 5 I &

[0291]  3:UEXERR FATAR AT AILBT S AT Go it , B SR AL FUw AL Ji iy %1, LBT 45 L i
G TET] & Ny Ry s 75 0], A0 R SR M,
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[0292] 4. 4nSRLBTHI, UBIA] eNBREAT 4R, AT DL FC B B I 215 5 (RIL 1S
A )BEMAC CE W2 (54 AIMAC CEX R fs1bitf5 B, B Y UER IEFr S WHE 215 5 51
HrE AR I AIMAC CE, eNBFRANUEA 3% T LBTZR K45 7815 B,

[0293]  5:eNBMYHUE FHBE S#EAT ST, W AL TR I & ] TR BE DN , LBT A T ME 22 BY
LBT 2 W[ R B0 B 04 T BR 5 T e NBE B UB IR IR 55 /0N DX #2455 B3 38 9k A0 5 AT s 20N DX 1) ]
IRHL .

[0294]  sZjifE 16 : A S iE i & A S A B SR E S, R AR 4R 7720, Bk
TR

[0295]  1:eNBiitRRCE HIf5 4 EUE EIRLBTSS B, Hodh ,RRCE 54 h 0 I &/ B 15
Bur:

[0296] &) RN & /N X BT FEAT s BT A5 51 3 - WIF 1, F2;

(02971  b) FHBLIFI I SR} R BED 5

[0298]  c) F4ls&At: RO i s

(02991  d) F4R PN 25 « A NI A LBT 2 TECHK) IR BN LB T Je DR £ BB LBT 2R MU i 22 45
[0300]  e)& 7 LRGHENE B : LIRGT45 RO RN 275 LIRUERAL BE E .

[0301]  2.UB/EY BIEC B A5 B T, IR [ B 5e il TE 2., IF R =
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[0304]  5.:UBRRUR R A2 o, MR e 0 2R 00 B 0 T — R ISR [R) BE DN 12 2119 |
WA B 34T Bl
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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

PQO. Box 1450

Alexandria, Virgia 22313-1450

WWW.USDEO g0V

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMS |
16/737,787 01/08/2020 1720 US78684 20
CONFIRMATION NO. 8326
54000 FILING RECEIPT

80 Sur i Hope Stroet O O A

Suite 2825
Los Angeles, CA 90071

Date Mailed: 01/31/2020

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

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

Inventor(s)
HUNG-CHEN CHEN, Hsinchu, TAIWAN;
CHIE-MING CHOQOU, Hsinchu, TAIWAN;
CHIA-HUNG WEI, Hsinchu, TAIWAN;
MEI-JU SHIH, Hsinchu, TAIWAN;
Applicant(s)
FG Innovation Company Limited, Tuen Mun, HONG KONG;

Power of Attorney: The patent practitioners associated with Customer Number 54000

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/790,099 01/09/2019

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http.//www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

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

If Required, Foreign Filing License Granted: 01/29/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/737,787

Projected Publication Date: 07/09/2020

Non-Publication Request: No

Early Publication Request: No

Title

METHOD AND APPARATUS FOR LBT FAILURE DETECTION
Preliminary Class

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

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/737,787
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e o) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K), (), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
o FEE N/A N/A N/A N/A 760
TOTAL CLAIMS *
(87 CFR 1.16(i)) 20 minus 20= OR [x 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h) 2 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
LU Total * inus | ** =
S (37 CFga ?.Is(i)) M x = OR |«x =
a Independent * Minus | *** =
5 37 R 1.16(h) X = OR |x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
w Total * Minus | ** = X —
= (@7 CF; Ia.ls(i)) OR [|x =
% Independent * Minus | *** = X - OR |«x =
w (37 CFR 1.16(h)) B B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 01/31/2018. OMB 0651-0035

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date

HUNG-CHEN CHEN
First Named Inventor

Title METHOD AND APPARATUS FOR LBT FAILURE DETECTION

Art Unit

Examiner Name

Attorney Docket Number | US78684

SIGNATURE of Applicant or Patent Practitioner

s |/Alvin Koan/ s 000 [2020-01-08

Name Alvin Koan Registration 68468
Number

Title (if Applicant is a Patent Practitioner
juristic entity)

Applicant Name (if Applicant is a juristic entity) FG |nnOV3.t|On Company lelted

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. 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 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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METHOD AND APPARATUS FOR LBT FAILURE DETECTION

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] The present application claims the benefit of and priority to a provisional U.S. Patent
Application Serial No. 62/790,099, filed on January 9, 2019, entitled “Lower Layer Indications for
LBT Results,” with Attorney Docket No. US76297 (hereinafter referred to as “US76297
application”). The disclosure of the US76297 application is hereby incorporated fully by reference

into the present application.

FIELD
[0002] The present disclosure generally relates to wireless communication, and more
particularly, to Listen-Before-Talk (LBT) failure indication and LBT failure event determination

in the next generation wireless communication networks.

BACKGROUND

[0003] Various efforts have been made to improve different aspects of wireless

communications, such as data rate, latency, reliability and mobility, for the next generation (e.g.,
fifth generation (5G) New Radio (NR)) wireless communication systems. LBT is a mechanism by
which a wireless device applies Clear Channel Assessment (CCA) before using the channel. The
3rd Generation Partnership Project (3GPP) specifies a conservative LBT scheme similar to that
used by Wi-Fi nodes to ensure coexistence of Licensed Assisted Access (LAA) with Wi-Fi. LAA
uses carrier aggregation in downlink transmission to combine LTE in an unlicensed spectrum (e.g.,
5 GHz) with LTE in a licensed band. In NR, LBT may be required prior to any transmission when
operating on an unlicensed spectrum. There is a need in the industry for an improved and efficient

mechanism for a UE to handle LBT failure that may take place in the physical layer.

SUMMARY
[0004] The present disclosure is directed to a method for LBT failure detection performed by
a UE in the next generation wireless communication networks.
[0005] According to an aspect of the present disclosure, a UE is provided. The UE includes

one or more non-transitory computer-readable media having computer-executable instructions
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embodied thereon and at least one processor coupled to the one or more non-transitory computer-
readable media. The at least one processor is configured to execute the computer-executable
instructions to: receive, by a Medium Access Control (MAC) entity of the UE, an LBT failure
indication from a lower layer for all UL transmissions; increase an LBT failure counter when the
MAC entity receives the LBT failure indication; determine an LBT failure event occurs when the
LBT failure counter is greater than or equal to a threshold; and reset the LBT failure counter after
the MAC entity has not received the LBT failure indication for a time period.

[0006] According to another aspect of the present disclosure, a method for LBT failure
detection performed by a UE is provided. The method includes: receiving, by a MAC entity of the
UE, an LBT failure indication from a lower layer for all UL transmissions; increasing an LBT
failure counter when the MAC entity receives the LBT failure indication; determining an LBT
failure event occurs when the LBT failure counter is greater than or equal to a threshold; and
resetting the LBT failure counter after the MAC entity has not received the LBT failure indication

for a time period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Aspects of the example disclosure are best understood from the following detailed
description when read with the accompanying figures. Various features are not drawn to scale.
Dimensions of various features may be arbitrarily increased or reduced for clarity of discussion.
[0008] Fig. 1 is a flowchart of an example method for LBT failure detection performed by a
UE, according to an example implementation of the present application.

[0009] Fig. 2 is a flowchart of an example method for updating an LBT failure counter
performed by a UE, according to an example implementation of the present application.

[0010] Fig. 3 is a flowchart of an example method performed by a UE after determining an
LBT failure event occurs, according to an example implementation of the present application.
[0011] Fig. 4 is a flowchart of an example method performed by a UE when an LBT failure
problem is indicated to an upper layer, according to an example implementation of the present
application.

[0012] Fig. 5 is a block diagram illustrating a node for wireless communication according to

various aspects of the present application.

2.
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DETAILED DESCRIPTION
[0013] The following description contains specific information pertaining to example
implementations in the present disclosure. The drawings in the present disclosure and their
accompanying detailed description are directed to merely example implementations. However, the
present disclosure is not limited to merely these example implementations. Other variations and
implementations of the present disclosure will occur to those skilled in the art. Unless noted
otherwise, like or corresponding elements among the figures may be indicated by like or
corresponding reference numerals. Moreover, the drawings and illustrations in the present
disclosure are generally not to scale, and are not intended to correspond to actual relative
dimensions.
[0014] For the purpose of consistency and ease of understanding, like features may be
identified (although, in some examples, not shown) by the same numerals in the example figures.
However, the features in different implementations may be differed in other respects, and thus
shall not be narrowly confined to what is shown in the figures.
[0015] The description uses the phrases “in one implementation,” or “in some
implementations,” which may each refer to one or more of the same or different implementations.
The term “coupled” is defined as connected, whether directly or indirectly through intervening
components, and is not necessarily limited to physical connections. The term “comprising,” when
utilized, means “including, but not necessarily limited to”; it specifically indicates open-ended
inclusion or membership in the so-described combination, group, series and the equivalent. The
expression “at least one of A, B and C” or “at least one of the following: A, B and C” means “only
A, or only B, or only C, or any combination of A, B and C.”
[0016] Additionally, for the purposes of explanation and non-limitation, specific details, such
as functional entities, techniques, protocols, standard, and the like are set forth for providing an
understanding of the described technology. In other examples, detailed description of well-known
methods, technologies, systems, architectures, and the like are omitted so as not to obscure the
description with unnecessary details.
[0017] Persons skilled in the art will immediately recognize that any network function(s) or
algorithm(s) described in the present disclosure may be implemented by hardware, software or a
combination of software and hardware. Described functions may correspond to modules which

may be software, hardware, firmware, or any combination thereof. The software implementation

3.
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may comprise computer executable instructions stored on computer readable medium such as
memory or other type of storage devices. For example, one or more microprocessors or general-
purpose computers with communication processing capability may be programmed with
corresponding executable instructions and carry out the described network function(s) or
algorithm(s). The microprocessors or general-purpose computers may be formed of Applications
Specific Integrated Circuitry (ASIC), programmable logic arrays, and/or using one or more Digital
Signal Processor (DSPs). Although some of the example implementations described in this
specification are oriented to software installed and executing on computer hardware, nevertheless,
alternative example implementations implemented as firmware or as hardware or combination of
hardware and software are well within the scope of the present disclosure.

[0018] The computer readable medium includes but is not limited to Random Access Memory
(RAM), Read Only Memory (ROM), Erasable Programmable Read-Only Memory (EPROM),
Electrically Erasable Programmable Read-Only Memory (EEPROM), flash memory, Compact
Disc Read-Only Memory (CD-ROM), magnetic cassettes, magnetic tape, magnetic disk storage,
or any other equivalent medium capable of storing computer-readable instructions.

[0019] A radio communication network architecture (e.g., a Long Term Evolution (LTE)
system, an LTE-Advanced (LTE-A) system, an LTE-Advanced Pro system, or a 5G NR Radio
Access Network (RAN)) typically includes at least one base station, at least one UE, and one or
more optional network elements that provide connection towards a network. The UE
communicates with the network (e.g., a Core Network (CN), an Evolved Packet Core (EPC)
network, an Evolved Universal Terrestrial Radio Access network (E-UTRAN), a 5G Core (5GC),
or an internet), through a RAN established by one or more base stations.

[0020] It should be noted that, in the present application, a UE may include, but is not limited
to, a mobile station, a mobile terminal or device, a user communication radio terminal. For example,
a UE may be a portable radio equipment, which includes, but is not limited to, a mobile phone, a
tablet, a wearable device, a sensor, a vehicle, or a Personal Digital Assistant (PDA) with wireless
communication capability. The UE is configured to receive and transmit signals over an air
interface to one or more cells in a radio access network.

[0021] A base station may be configured to provide communication services according to at
least one of the following Radio Access Technologies (RATSs): Worldwide Interoperability for
Microwave Access (WiMAX), Global System for Mobile communications (GSM, often referred

4.
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to as 2G), GSM Enhanced Data rates for GSM Evolution (EDGE) Radio Access Network
(GERAN), General Packet Radio Service (GPRS), Universal Mobile Telecommunication System
(UMTS, often referred to as 3G) based on basic wideband-code division multiple access (W-
CDMA), high-speed packet access (HSPA), LTE, LTE-A, eLTE (evolved LTE, e.g., LTE
connected to SGC), NR (often referred to as 5G), and/or LTE-A Pro. However, the scope of the
present application should not be limited to the above-mentioned protocols.

[0022] A base station may include, but is not limited to, a node B (NB) as in the UMTS, an
evolved node B (eNB) as in the LTE or LTE-A, a radio network controller (RNC) as in the UMTS,
a base station controller (BSC) as in the GSM/GERAN, a ng-eNB as in an E-UTRA base station
in connection with the 5GC, a next generation Node B (gNB) as in the S5G-RAN, and any other
apparatus capable of controlling radio communication and managing radio resources within a cell.
The base station may serve one or more UEs through a radio interface.

[0023] The base station is operable to provide radio coverage to a specific geographical area
using a plurality of cells forming the radio access network. The base station supports the operations
of the cells. Each cell is operable to provide services to at least one UE within its radio coverage.
More specifically, each cell (often referred to as a serving cell) provides services to serve one or
more UEs within its radio coverage (e.g., each cell schedules the downlink and optionally uplink
resources to at least one UE within its radio coverage for downlink and optionally uplink packet
transmissions). The base station can communicate with one or more UEs in the radio
communication system through the plurality of cells. A cell may allocate sidelink (SL) resources
for supporting Proximity Service (ProSe) or Vehicle to Everything (V2X) service. Each cell may
have overlapped coverage areas with other cells.

[0024] As discussed above, the frame structure for NR is to support flexible configurations
for accommodating various next generation (e.g., SG) communication requirements, such as
Enhanced Mobile Broadband (eMBB), Massive Machine Type Communication (mMTC), Ultra-
Reliable and Low-Latency Communication (URLLC), while fulfilling high reliability, high data
rate and low latency requirements. The Orthogonal Frequency-Division Multiplexing (OFDM)
technology as agreed in 3GPP may serve as a baseline for NR waveform. The scalable OFDM
numerology, such as the adaptive sub-carrier spacing, the channel bandwidth, and the Cyclic Prefix
(CP) may also be used. Additionally, two coding schemes are considered for NR: (1) Low-Density

Parity-Check (LDPC) code and (2) Polar Code. The coding scheme adaption may be configured

-5.
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based on the channel conditions and/or the service applications.

[0025] Moreover, it is also considered that in a transmission time interval TX of a single NR
frame, a downlink (DL) transmission data, a guard period, and an uplink (UL) transmission data
should at least be included, where the respective portions of the DL transmission data, the guard
period, the UL transmission data should also be configurable, for example, based on the network
dynamics of NR. In addition, sidelink resources may also be provided in an NR frame to support
ProSe services or V2X services.

[0026] The next-generation (e.g., 5G NR) wireless network is envisioned to support more
capacity, data, and services. A UE configured with multi-connectivity may be connected to a
Master Node (MN) as an anchor and one or more Secondary Nodes (SNs) for data delivery. Each
one of these nodes may be formed by a cell group that includes one or more cells. For example,
an MN may be formed by a Master Cell Group (MCG), and an SN may be formed by a Secondary
Cell Group (SCG). In other words, for a UE configured with dual connectivity (DC), the MCG
may be a set of one or more serving cells including the Primary Cell (PCell) and zero or more
Secondary Cells (SCells), and the SCG may be a set of one or more serving cells including the
Primary Secondary Cell (PSCell) and zero or more Secondary Cells (SCells).

[0027] As described above, the PCell may be an MCG cell that operates on the primary
frequency, in which the UE either performs the initial connection establishment procedure or
initiates the connection reestablishment procedure. In the Multi-Radio Dual Connectivity (MR-
DC) mode, the PCell may belong to the MN. The PSCell may be an SCG cell in which the UE
performs random access (e.g., when performing reconfiguration with a sync procedure). In MR-
DC, the PSCell may belong to the SN. A Special Cell (SpCell) may refer to a PCell of the MCG
or a PSCell of the SCG, depending on whether the MAC entity is associated with the MCG or the
SCG. Otherwise the term Special Cell may refer to the PCell. A Special Cell may support a
Physical Uplink Control Channel (PUCCH) transmission and contention-based Random Access,
and may always be activated. Additionally, for a UE in an RRC_CONNECTED state that is not
configured with carrier aggregation/dual connectivity (CA/DC), the UE may communicate with
only one serving cell which may be the primary cell. Conversely, for a UE in the
RRC_CONNECTED state that is configured with CA/DC, a set of serving cells including the
special cell(s) and all of the secondary cells may communicate with the UE.

[0028] In addition, the terms “system” and “network” herein may be used interchangeably.

-6-
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The term “and/or” herein is only an association relationship for describing associated objects, and
represents that three relationships may exist. For example, A and/or B may indicate that: A exists
alone, A and B exist at the same time, or B exists alone. In addition, the character “/”’ herein
generally represents that the former and latter associated objects are in an “or” relationship.
[0029] In a Random Access (RA) procedure, two UE variables, including a counter for
preamble transmission (e.g., PREAMBLE TRANSMISSION_COUNTER) and a counter for power
ramping (e.g., PREAMBLE POWER_RAMPING_COUNTER), may be increased with every
attempt. In NR-Unlicensed (NR-U) operations, power ramping may not be applied (e.g., the UE
variable PREAMBLE _POWER_RAMPING_COUNTER does not increase) since a preamble is not
transmitted due to LBT failure. If the preamble is not transmitted due to LBT failure, the UE may
perform the random access resource selection procedure again, and, the UE variable
PREAMBLE TRANSMISSION_COUNTER may not increase accordingly. As such, an indication
of LBT failure from a physical layer to a MAC layer may be required (e.g., to maintain the
counters).

[0030] Moreover, given that a Scheduling Request (SR) counter may not be updated
depending on the LBT outcome, it may be beneficial to consider an additional mechanism where
an SR procedure may be determined to be unsuccessful due to a systematic uplink LBT failure.
This mechanism may be generally applicable to other uplink transmissions for determining a radio
link problem.

[0031] When operating on an unlicensed spectrum, if a UE wants to transmit a preamble, a
msg3 in a 4-Step RA procedure, a msgA in a 2-Step RA procedure, data on uplink configured
grants, or an SR on a PUCCH resource, the UE may need to pass LBT first to occupy an LBT
channel, a sub-band, a Bandwidth Part (BWP), a carrier, or a cell. Since the RA procedure, the SR
procedure, or the transmission on configured grants may be mainly handled by the MAC layer, an
LBT failure indication or an LBT success indication from a lower layer (that is in charge of LBT
mechanism) may be required for those operations.

[0032] In one implementation, an upper layer (e.g., a MAC layer) may instruct a lower layer
(e.g., a PHY layer) to transmit a Random Access Preamble using a selected Physical Random
Access Channel (PRACH) occasion, a corresponding Random Access Radio Network Temporary
Identifier (RA-RNTI), a preamble index (e.g., a UE variable PREAMBLE INDEX as described in
Technical Standard (TS) 38.321) and a preamble received target power (e.g., a UE variable

7.
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PREAMBLE_RECEIVED_TARGET_POWER as described in TS 38.321). In one implementation,
the upper layer (e.g., the MAC layer) may instruct the lower layer (e.g., the PHY layer) to transmit
a msgA (of a 2-step RA procedure) using a selected PRACH occasion, an associated PUSCH
resource, a corresponding RA-RNTI (if available), a corresponding MSGB-RNTI (if available), a
selected preamble index (e.g., PREAMBLE INDEX) and a preamble received target power (e.g.,
PREAMBLE RECEIVED _TARGET POWER). In one implementation, the upper layer (e.g., the
MAC layer) may instruct the lower layer (e.g., the PHY layer) to transmit a msg3 (of a 4-step RA
procedure) using the received uplink grant. In one implementation, the upper layer (e.g., the MAC
layer) may instruct the lower layer (e.g., the PHY layer) to signal an SR on one valid PUCCH
resource. In one implementation, the upper layer (e.g., the MAC layer) may instruct the lower layer
(e.g., the PHY layer) to transmit UL data using configured grants which are configured by a Radio
Resource Control (RRC) layer per serving cell and per BWP.

[0033] Fig. 1 is a flowchart of an example method 100 for LBT failure detection performed
by a UE, according to an example implementation of the present application. In action 102, a MAC
entity of the UE may receive an LBT failure indication from a lower layer (e.g., a PHY layer) for
all UL transmissions. The LBT failure indication may be regardless of UL transmission types. For
example, the PHY layer may provide a common LBT failure indication to the MAC entity when
LBT fails for different UL transmission operations. In one implementation, the PHY layer may
send an LBT failure indication to the MAC entity when the PHY layer determines that an LBT
procedure of an UL transmission (e.g., regardless of UL transmission types) fails. In one
implementation, the PHY layer may drop the UL transmission when it determines that the LBT
procedure fails.

[0034] In action 104, the UE (e.g., the MAC entity of the UE) may increase an LBT failure
counter when the MAC entity receives the LBT failure indication. In one implementation, the LBT
failure counter is increased by a step value (e.g., 1) whenever the MAC entity receives the LBT
failure indication.

[0035] In action 106, the UE (e.g., the MAC entity of the UE) may determine an LBT failure
event occurs when the LBT failure counter is greater than or equal to a threshold. In one
implementation, the threshold may be a parameter (e.g., [bt-FailurelnstanceMaxCount) configured
by a configuration (e.g., an RRC configuration). In one implementation, the threshold may be

broadcast in system information.
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