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

APPLICATION NO. ISSUE DATE 

16/737,787 03/08/2022 

7590 02/16/2022 

Hannibal IP LLC 
c/o Longhorn IP LLC 
8105 Rasor Blvd. 
Suite 210 
Plano, TX 75024 

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

PATENT NO. ATTORNEY DOCKET NO. 

11272535 HANN007-US-PAT 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

8326 

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. 

INVENTOR(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) 



Doc Code: CAD AIA/122-EFS 
Document Description: Change of Address 

CHANGE OF CORRESPONDENCE ADDRESS 
Application 

Application Number Art Unit 
16737787 2415 

Filing Date Examiner Name 
08-Jan-2020 

First Name Inventor Attorney Doc. Number 
HUNG-CHEN CHEN HANN007-US-PAT 

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

The address associated with Customer Number: 

□ 

OR 

~ Firm or Individual Name: Hannibal IP LLC c/o Longhorn IP LLC 

Address 
8105 Rasor Blvd. 

Suite210 

City 
I Plano 

State I Postal Code 
175024 TEXAS 

Country 
UNITED STATES 

Telephone 

I 

IEmail I do@longhornip.com 

Signature: 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who 
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 

WEBC.AD 1.0 



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: HANN007-US-PAT 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

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: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 600 



Electronic Acknowledgement Receipt 

EFSID: 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: HANN007-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) 



File Listing: 

Document 
Document Description File Name 

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

62910 

1 Issue Fee Payment (PT0-85B) Web85b.pdf no 2 
22eee 7b217948925d6975ea6bb0fbb9712 

da89f2 

Warnings: 

Information: 

47604 

2 Change of Address 
web85correspondenceaddress. 

no 1 
pdf 

Sbf32f4 7 45f98116894114 79bc2031361 e4e 
057a 

Warnings: 

Information: 

40137 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
2463404bfad0e6977cf26c0b6b2846d8ae6 

50030 

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 Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



Doc Code: IFEE PTOU85B-EFS 

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

Issue Fee Transmittal Form 

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No. 

16737787 08-Jan-2020 HUNG-CHEN CHEN HANN007-US-PAT 8326 

TITLE OF INVENTION : 

METHOD AND APPARATUS FOR LBT FAILURE DETECTION 

Entity Status Application Type Art Unit 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) 

116201 
Sul Lee 

Current Correspondence Address: 

3030 Lyndon B Johnson Fwy 
Suite 1130 
Dallas TX 75234 
UNITED STATES 
214-206-4064 

IZJ Change of correspondence address requested, system 
generated AIA/122-EFS form attached 

2.Entity Status 

Change in Entity Status 

Current Indicated Fee Address: 

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

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29. 

0 

0 

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. 
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. 

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 



Doc Code: IFEE 

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

3.The Following Fee(s) Are Submitted: 

IZJ Issue Fee 

D Publication Fee 

D 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 

2. 

3. 

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

□ 

□ 

IZI 

PTOU85B-EFS 

I authorize USPTO to apply my previously paid issue fee to the 
current fees due 

The Director is hereby authorized to apply my previously paid 
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 defg:61~'&6 or credit any 
overpayment, to Deposit Account Number _______ _ 
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. 

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 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted 
power of attorney in this application. I also certify that this Fee(s) Transmittal form is being transmitted to the US PTO 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 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

161737,787 01/08/2020 

11620 I 7590 12/17/2021 

Sul Lee 
3030 Lyndon B Johnson Fwy 
Suite 1130 
Dallas, TX 75234 

FIRST NAMED INVENTOR 

HUNG-CHEN CHEN 

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

P.O. Box 1450 
Alexandria, Virginia 22313-14S0 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

HANN007-US-PAT 8326 

EXAMINER 

SIDDIQUI, KASHIF 

ART UNIT PAPER NUMBER 

2415 

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 
jrncleod@sulleepllc.com 
IP@sulleelaw.com 

PTOL-90A (Rev. 04/07) 



United States Patent and Trademark Office 

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

Dear Sir/Madam, 

Office of the Chief Fi,ranc /{I/ Officer 

December 14, 2021 

The United States Patent and Trademark Office (USPTO) has reviewed your 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 fonn 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 



United States Patent and Trademark Office 
Qfjfrc ('.f the Chi~f Fimmclal Qjjfrer 

Document Code:VVFEE 

User :70837 

Sale Accounting Date:i 2/i 4/202i 

Sale Item Reference Number 
16737787 

Document Number 
12021 BDM40342927 

Fee Code Fee Code Description 
2801 RCE- 1 ST REQUEST 

Effective Date 
10/21/2021 

Amount Paid 
$680.00 

Payment Method 
Salea 



UNIIBD STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 37l(C) DATE FIRST NAMED APPLICANT 

16/737,787 01/08/2020 HUNG-CHEN CHEN 

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 

ATTY.DOCKET NO./TITLE 

HANN007-US-PAT 

REQUEST ID 

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. 
N0IB: 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 

Registration Number: 66487 



Doc Code: RFN.REQ 
Document Description Refund 

PT0-2326 (05-2021) 

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/dd/yyyy) Refund Request Amount 

HANN007-US-PAT 10/12/2021 $ 680.00 
------------------------------------------------------------------------------------------ --------------------------------------------------------------------------------- ---------------------------------------------------------------------
Refund Option (Select one) 

@ . If approved, issue the refund to the account associated with the original payment. 

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

0 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 {tied within 2 years of payment date (37 CFR 126 and 2.209) 

□ Duplicate Payment □ 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 (if applicable) 

Sul Lee Law Firm PLLC 

Address Line 1 City State/Region 

3030 LBJ Fwy Dallas TX 

Address Line 2 (if applicable) Country Zi p/Posta I Code 

Suite 220 us 75234 

Email Address 
(You will receive an acknowledgment of receipt only if you provide a valid email address) 

Phone Number 
-------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------

ip@sulleelaw.com 214-206-4064 

Requester's Name Registration Number 
(if applicable) 

Do Hyung Kim 66487 

Signature Date (mm!dd/yyyyJ 

/Do Hyung Kim/ 12/06/2021 

Submit online: ffS-Web (registered users only; select "Request for Refund" from the document description menu), or 
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 



Electronic Acknowledgement Receipt 

EFSID: 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: HANN007-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 I no 

File Listing: 

Document 
Document Description File Name 

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

679723 

1 Refund Request 
2021 _ 12_06_Refund_Request_ 

no 1 
Form.pdf 

bc4ab07011 0582f37a6ee29af76a4573b67C 
b4f5 

Warnings: 



Information: 

Total Files Size (in bytes)~ 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



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

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

116201 

Sul Lee 
7590 11/01/2021 

3030 Lyndon B Johnson Fwy 
Suite 1130 
Dallas, TX 75234 

APPLICATION NO. FILING DATE 

16/737,787 01/08/2020 

EXAMINER 

SIDDIQUI, KASHIF 

ART UNIT PAPER NUMBER 

2415 

DA TE MAILED: 11/01/2021 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

HUNG-CHEN CHEN HANN007-US-PAT 8326 

TITLE OF INVENTION: METHOD AND APPARATUS FOR LBT FAILURE DETECTION 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. 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) 



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

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

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

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

116201 

Sul Lee 
7590 11/01/2021 

3030 Lyndon B Johnson Fwy 
Suite 1130 
Dallas, TX 75234 

APPLICATION NO. FILING DATE 

16/737,787 01/08/2020 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

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

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

HUNG-CHEN CHEN HANN007-US-PAT 8326 

TITLE OF INVENTION: METHOD AND APPARATUS FOR LBT FAILURE DETECTION 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

SIDDIQUI, KASHIF 2415 

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

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

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

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

$0.00 $0.00 

CLASS-SUBCLASS 

370-221000 

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

$1200 02/01/2022 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

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

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

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

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

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

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

16/737,787 

116201 

Sul Lee 
7590 

FILING DATE 

01/08/2020 

11/01/2021 

3030 Lyndon B Johnson Fwy 
Suite 1130 
Dallas, TX 75234 

FIRST NAMED INVENTOR 

HUNG-CHEN CHEN 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

HANN007-US-PAT 8326 

EXAMINER 

SIDDIQUI, KASHIF 

ART UNIT PAPER NUMBER 

2415 

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



Notice of Allowability 

Application No. 
16/737,787 
Examiner 
KASH IF SIDDIQUI 

Applicant(s) 
CHEN et al. 
Art Unit I AIA (FITF) Status 
2415 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 10/11/2021. 

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

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

3.~ The allowed claim(s) is/are 1-9, 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. 

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

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

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

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

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

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

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

/Kashif Siddiqui/ 
Primary Examiner, Art Unit 2415 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211022 



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

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

Page 2 

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

first inventor to file provisions of the AIA. 

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 



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

Page 3 

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 KASH IF 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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/Kashif Siddiqui/ 
Primary Examiner, Art Unit 2415 



Issue Classification 

CPC 

Symbol 

H04W I ill I 74 rn 
H04W IM 74 !} 
H04W I II 72 rnr 
H04W I mt 36 mt 
H04W IM 36 !} 
H04W I II 36 rnr 
H04W I II 36 rnr 

CPC Combination Sets 

Symbol 

Application/Control No. 

16/737,787 

Examiner 

KASHIF SIDDIQUI 

008 

0808 

044 

0069 

0058 

00835 

305 

I l I I l I 

NONE 

(Assistant Examiner) 

/Kashif Siddiqui/ 
Primary Examiner, Art Unit 2415 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

CHEN et al. 

Art Unit 

2415 

Type Version 

F 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2018-08-01 

I 2018-08-01 

I 2018-08-01 

I 2018-08-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 20 

22 October 2021 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20211022 



Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H04W74/00 

H04W74/08 

H04W72/04 

H04W36/00 

H04W36/30 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/Kashif Siddiqui/ 
Primary Examiner, Art Unit 2415 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

16/737,787 

Examiner 

KASHIF SIDDIQUI 

rm 74 

mt 74 

rnr 72 

mt 36 

mt 36 

Applicant(s)/Patent Under Reexamination 

CHEN et al. 

Art Unit 

2415 

rm 00 

mt 08 

rnr 04 

mt 00 

mt 30 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

Total Claims Allowed: 

(Date) 20 

22 October 2021 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20211022 

Page 2 of 3 



Issue Classification 
Application/Control No. 

16/737,787 

Examiner 

KASHIF SIDDIQUI 

Applicant(s)/Patent Under Reexamination 

CHEN et al. 

Art Unit 

2415 

~ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 20 

/Kashif Siddiqui/ 22 October 2021 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2415 

(Primary Examiner) (Date) 1 1 

U.S. Patent and Trademark Office Part of Paper No.: 20211022 
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Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

16/737,787 

Examiner 

KASHIF SIDDIQUI 

H04W36/0058 OR H04W36/0069 OR H04W36/00835 OR H04W36/ 
06 OR H04W36/305 OR H04W36/36 OR H04W72/044 OR H04W74/ 
008 OR H04W7 4/0808 

Updated 

Updated 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

CHEN et al. 

Art Unit 

2415 

Date Examiner 

KS 
04/13/2021 

07/22/2021 KS 

10/22/2021 KS 

Date Examiner 

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 

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/ 
Primary Examiner, Art Unit 2415 

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

Part of Paper No.: 20211022 



Search Notes 
Application/Control No. 

16/737,787 

Examiner 

KASHIF SIDDIQUI 

Interference Search 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

Keyword search of the claims 

/Kashif Siddiqui/ 
Primary Examiner, Art Unit 2415 

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

Applicant(s)/Patent Under Reexamination 

CHEN et al. 

Art Unit 

2415 

Date Examiner 

10/22/2021 KS 

Part of Paper No.: 20211022 



EAST Search History 

EAST Search History (Prior Art) 

18,835 ( (H04W36/0058 OR H04W36/0069 OR 
H04W36/00835 OR H04W36/06 OR 
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19,843 ( (H04W36/0058 OR H04W36/0069 OR 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/737,787 01/08/2020 □To be Mailed 

ENTITY: 0 LARGE D SMALL D MICRO 

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

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

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (ii, or (ml) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (p), or !n)) 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $460 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

10/11/2021 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 20 Minus ** 20 =0 X $ 100 = 0 C f37CFR 1.16'ill 

z Independent *2 Minus *** 3 =0 X $480 = 0 w !37 CFR 1.16fhll 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. SLIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /DESHON NET. MARTINO-RAY/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Doc cocJe: RCEX 
Doc description: Request for Continued Exammation (RCE) 

PTO/SBi30EFS (02-18) 
Approved for use through 11i30/2020. 0MB 0651-0031 

U.S Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork RerJuction Act of 1995. no persons are reqvffed to respond to a collection of infom1ation unless it contains a valid 0MB control rrnmbcH·. 

REQUEST FOR CONTINUED EXAM I NA TION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
16/737,787 

I 
Filing 

I 
2020-01-08 

Docket Number 
HANN007-US-P/\T 

I 
Art 

I 
2415 

Number Date (if applicable) Unit 

First Named 
HUNG-CHEN, C~1en 

Examiner 
SIDDIQUI, Kasliif 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995. or to any clesign application. n1e Instruction Sl1eet for 1J1is form is located at \f\JWVV.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If 1lie RCE is proper, any previously filed unen1erecl amendments ancJ arnenclrnents enclosed witt11J1e RCE will tie entere(j in Hie orcler 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non--ent1y of suc:t1 amendment(s). 

□ 
Previously submi1.te(t If a final Office action is outs1anding, any amendments filecl af1er Hie final Office action may tie c:onsi(Jered as a 
submission even if tl1is box is not cliecked. 

□ Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

□ Other 

[8J Enclosed 

~ ArnendrnentiReply 

□ Information Disclosure Statement (IDS) 

□ Affi(Javit(s)/ Dec:laration(s) 

□ Other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 montt1s; Fee under 37 CFR 1.17(i) required) 

□ Ott1er 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
[8J Tt1e Director is t1ereby autt1orized to ct;arge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 602766 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

~ Patent Practitioner Signature 

□ Applicant Signature 

EFS - Wet; 2.1.16 



Doc cocJe: RCEX 
Doc description: Request for Continued Exammation (RCE) 

PTO/SBi30EFS (02-18) 
Approved for use through 11i30/2020. 0MB 0651-0031 

U.S Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork RerJuction Act of 1995. no persons are reqvffed to respond to a collection of infom1ation unless it contains a valid 0MB control rrnmbcH·. 

Signature of Registered U.S. Patent Practitioner 

Signature iDo Hyung Kim/ Date (YYYY-MM-DD) 2021--10-11 

Name Do Hyung Kim Registration Number 66487 
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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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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 at least one of: 

after the 1\1AC 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. (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: 

2 
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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 1s 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 claiml, 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 at least one of the 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 at least 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 at least one of: 

the 1\1AC 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. (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. 

4 
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15. (Previously Presented) The method of claim 1 L 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 1 L 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: 

rece1vmg a configuration that indicates at least one of the time period and the 

threshold. 

18. (Currently Amended) 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. (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: 

5 
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resetting the LBT failure counter after the MAC entity has not received the LBT failure 

indication for a time period. 

6 
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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. 

7 
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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 

'362"). 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. 

8 
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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. 

9 
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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. 

Dated: October 11, 2021 

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 

Respectfully submitted, 

/Do Hyung Kim/ 

Do Hyung Kim 
Attorney of Applicant 
Reg. No. 66487 
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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) 0 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) 0 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 Advisory Action 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(1). 

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. 0 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 Il.Q1 be entered because 

a)~ They raise new issues that would require further consideration and/or search (see NOTE below); 

b) 0 They raise the issue of new matter (see NOTE below); 

c) 0 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) 0 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. 0 The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. 0 Applicants reply has overcome the following rejection(s): 

6. 0 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)Owill 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. 0 A declaration(s)/affidavit(s) under 37 CFR 1.130{b) was/were filed on __ _ 

9. 0 The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will Il.Q1 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. 0 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 Il.Q1 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. 0 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. 0 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

13. 0 Note the attached Information Disclosure Statemen~s). (PTO/SB/08) Paper No(s). 

14. 0 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 Siddiqui/ 
Primary Examiner, Art Unit 2415 I 

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



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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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 Office 
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PO Box 1450 
Alexandria, Virgmia 22313-1450 
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HANN007-US-PAT 20 2 
CONFIRMATION NO. 8326 

CORRECTED FILING RECEIPT 

1111111111111111111111 m~mll!~H~11i11, 11111111111111111111111 

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. 

lnventor(s) 

Applicant( s) 

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

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 
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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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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HUNG-CHEN CHEN US78684 
CONFIRMATION NO. 8326 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!1]!~1!~1! ~H~ 11i1~!~] 11111111111111111111111 

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). 

/ggasgedom/ 

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. 
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01/08/2020 
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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. 

/ggasgedom/ 

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. 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number US78684 HANN007-US-PAT 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/737,787 

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: 

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B I HUNG-CHEN I tHEN I B 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City Esinchu II Country of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 ~F., No.87, Ln. 28, Sec. 1, Tiedao Rd., East Dist. 

Address 2 

City I ~sinchu I State/Province 11 

Postal Code I ~oo I Countryi I~ 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B tHIE-MING I tHOU I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Esinchu II Country of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 6F-1, NO. 5, HSIN-AN RD. 

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK, TAIWAN 

City I l,sinchu I State/Province 
11 

Postal Code I ~oo I Countryi I~ 
Inventor 6 I Remove I 
Legal Name 

EFSWeb2.2.12 
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Attorney Docket Number U878684 HANN007-US-PAT 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/737z787 

Title of Invention METHOD AND APPARATUS FOR LBT FAILURE DETECTION 

Prefix Given Name Middle Name Family Name Suffix 

I B tHIA-HUNG I JfvEI I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Esinchu llcountry of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK, TAIWAN 

City I ~sinchu I State/Province 11 

Postal Code 1 ~oo I Countryi I rw 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B f'AEI-JU I t,HIH I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Esinchu llcountry of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK 

City I l,sinchu I State/Province 
11 

Postal Code I ~oo I Countryi I rw 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

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

Customer Number c:~nnn 116201 

Email Address - .. i12@sulleelaw.com I Add Email I I Remove Email I r----- "t'' - ·~·--.--~-- • • 

Email Address 
, ___ - .. --- I Add Email I I Remove Email I -

Email Address - - ,._. - I Remove Email I r----- ... - ·----.-.-----· 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number tl81'8684 HANN007-US-PAT 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/737z787 

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 IJSr8684 HANN007-US-PA 1t Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 111 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (cl 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). 

I 

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

I 11 

Publication Information: 
□ 

□ 

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

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

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

Representative Information: 

" 

" 

i-

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

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

Customer Number I,. ,nnn 116201 I 

EFS Web 2.2.12 
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Attorney Docket Number tlS18684 HANN007-US-PAT 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/737,787 

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.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status tending I .. I Remove I 
Filing or 371 (c) Date 

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

I tiaims benefit of provisional I .. 62/790099 ~019-01-09 

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

Foreign Priority Information: 

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

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

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

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

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

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

EFS Web 2.2.12 
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Attorney Docket Number ld878684 HANN007-US-PAT 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/737,787 

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 authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

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

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

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

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D 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 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the US PTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Data Sheet 37 CFR 1. 76 

Application Number 16/737,787 
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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 
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Amendments to the Claims begin on page 2 of this paper. 

Remarks/ Arguments begin on page 6 of this paper. 
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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 at least one of: 

after the 1\1AC 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. (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 1s 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 claiml, 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 at least one of the 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 at least 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: 
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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 at least one of: 

the 1\1AC 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. (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. 

4 
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15. (Previously Presented) The method of claim 1 L 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 1 L 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: 

rece1vmg a configuration that indicates at least one of the time period and the 

threshold. 

18. (Currently Amended) 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. (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: 

5 
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resetting the LBT failure counter after the MAC entity has not received the LBT failure 

indication for a time period. 

6 
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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. 

7 
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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 

'362"). 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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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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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. 

Dated: September 27, 2021 

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 

Respectfully submitted, 

/Do Hyung Kim/ 

Do Hyung Kim 
Attorney of Applicant 
Reg. No. 66487 
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U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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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 0MB control number 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

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

I hereby appoint: 

EJ Practitioners associated with Customer Number: 1116201 

I 
OR 

□ 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 9..!J.ly to the undersigned according to the USPTO assignment records or assignment 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: 

EJ The address associated with Customer Number: 116201 

OR 

□ Firm or individual name 

Address 

City State I 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 k~ ,1 <~ hJ.;..t..R~ .... ,u,_ 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, ca/11-800-PT0-9199 and select option 2. 

] 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



Electronic Acknowledgement Receipt 

EFSID: 43874729 

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: 54000 

Filer: Do Hyung Kim/Julie Mcleod 

Filer Authorized By: Do Hyung Kim 

Attorney Docket Number: US78684 

Receipt Date: 27-SEP-2021 

Filing Date: 08-JAN-2020 

Time Stamp: 15:11:02 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

23025 

1 Transmittal Letter Transmittal_Ltr.pdf no 1 
14 9868ef965 6 7 6c5b2b 1 d 3 d26b9fb9c3 d 7f 

8afd7 

Warnings: 



Information: 

262795 

2 
Assignee showing of ownership per 37 

2021_09_27 _373C.pdf no 3 
CFR 3.73 

f4bf5ea9bb7c3ced3a991 d 1 ab2f4c50345e2 
761f 

Warnings: 

Information: 

409741 

3 Application Data Sheet 
2021 _09 _27 _Amended_ADS. 

no 9 
pdf 

6639fca38bf6f2329a 14685d 1701 c2a8dbe2 
7f53 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

424726 

4 Power of Attorney Executed_POA-signed.pdf no 2 
1 bb8c625420d9f9359a 1 aee50de638db72 

fca81 

Warnings: 

Information: 

Total Files Size (in bytes) 1120287 

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 AQQlications 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 AQQlication 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 AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



ATTORNEY'S DOCKET NO. 
HANN007-US-PAT 

PATENT APPLICATION 
SERIAL NO. 16/737,787 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Serial No.: 

Filing Date: 

Group Art Unit: 

Examiner: 

Confirmation No.: 

Title: 

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

Dear Commissioner: 

CHEN, HUNG-CHEN 

16/737,787 

January 8, 2020 

2415 

SIDDIQUI, KASHIF 

8326 

METHOD AND APPARATUS FOR LBT FAILURE 
DETECTION 

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. 

Dated: September 27, 2021 

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 

Respectfully submitted, 

/Do Hyung Kim/ 

Do Hyung Kim 
Attorney of Applicant 
Reg. No. 66487 
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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 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

Applicant!Patent Owner: _H_a_n_n_ib_a_l_lP_L_L_C __________________________ _ 

Application No./Patent No.: 16!737,787 Filed/Issue Date: _J_a_n_ua_r_y_8_,_2_0_2_0 ______ _ 

Titled: 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. 0 The assignee of the entire right, title, and interest. 

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

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

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

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

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

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

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

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

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

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

If you need assistance in completing the form, call I-800-PTO-9!99 and select option 2. 
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STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

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

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

4. From: ___________________ To: __________________ _ 

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

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

5. From: ___________________ To: __________________ _ 

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

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

6. From: __________________ To: _________________ _ 

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

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

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

0 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 

Do Hyung Kim 
Printed or Typed Name 

[Page 2 of 2] 

Date 

66487 
Title or Registration Number 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



PTO/AIA/14 (11-15) 
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Attorney Docket Number US78684 HANN007-US-PAT 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/737,787 

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: 

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B I HUNG-CHEN I tHEN I B 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City Esinchu II Country of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 ~F., No.87, Ln. 28, Sec. 1, Tiedao Rd., East Dist. 

Address 2 

City I ~sinchu I State/Province 11 

Postal Code I ~oo I Countryi I~ 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B tHIE-MING I tHOU I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Esinchu II Country of Residence i I~ I 

Mailing Address of Inventor: 

Address 1 6F-1, NO. 5, HSIN-AN RD. 

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK, TAIWAN 

City I l,sinchu I State/Province 
11 

Postal Code I ~oo I Countryi I~ 
Inventor 6 I Remove I 
Legal Name 

EFSWeb2.2.12 
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Attorney Docket Number U878684 HANN007-US-PAT 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/737z787 

Title of Invention METHOD AND APPARATUS FOR LBT FAILURE DETECTION 

Prefix Given Name Middle Name Family Name Suffix 

I B tHIA-HUNG I JfvEI I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Esinchu llcountry of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK, TAIWAN 

City I ~sinchu I State/Province 11 

Postal Code 1 ~oo I Countryi I rw 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B f'AEI-JU I t,HIH I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Esinchu llcountry of Residence i I~ I 

Mailing Address of Inventor: 

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

Address 2 HSINCHU SCIENCE-BASED INDUSTRIAL PARK 

City I l,sinchu I State/Province 
11 

Postal Code I ~oo I Countryi I rw 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

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

Customer Number c:~nnn 116201 

Email Address - .. i12@sulleelaw.com I Add Email I I Remove Email I r----- "t'' - ·~·--.--~-- • • 

Email Address 
, ___ - .. --- I Add Email I I Remove Email I -

Email Address - - ,._. - I Remove Email I r----- ... - ·----.-.-----· 

EFS Web 2.2.12 
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Attorney Docket Number tl81'8684 HANN007-US-PAT 
Application Data Sheet 37 CFR 1. 76 

Application Number 16/737z787 

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 IJSr8684 HANN007-US-PA 1t Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 111 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (cl 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). 

I 

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

I 11 

Publication Information: 
□ 

□ 

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

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

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

Representative Information: 

" 

" 

i-

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

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

Customer Number I,. ,nnn 116201 I 

EFS Web 2.2.12 
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Application Number 16/737,787 

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.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status tending I .. I Remove I 
Filing or 371 (c) Date 

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

I tiaims benefit of provisional I .. 62/790099 ~019-01-09 

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

Foreign Priority Information: 

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

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

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

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

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

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Authorization or Opt-Out of Authorization to Permit Access: 

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

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

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

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

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

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D 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 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the US PTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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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 11 I Remove I 
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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1 ... 1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~G lnnouation Compal'.li,t Limited Hannibal IP LLC 

Mailing Address Information For Applicant: 

Address 1 t:'l....,f. _.,.,_,..""'l "l.C:IC T, ·-- IL.II ■ ,.,,. .,...._ __ .L---.1 ...,. ______ 5204 Bluewater Dr. , ···-· , ,_ 

Address 2 --~ I 
. , .. ~ 

·- •·--- ~ 

~- ,_,. ¥ • 111:t:f I . ....-..-._, --• IVIUI r ,_ ...... ' . ..__ ,_.._, 

City Ir,·-- u '" Frisco State/Provi nee Texas 

Country I t-oc- 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. I Add I 

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

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi I 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. I Add I 

Signature: Remove 

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 
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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: 

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

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to 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.5.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, pursuantto the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181) 
and for review pursuant to the 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.5.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. 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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CHEN et al. 
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-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 
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3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 
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4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

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

Disposition of Claims* 
5) 0 Claim(s) 1-9 and 11-19 is/are pending in the application. 

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

6) D Claim(s) is/are allowed. 

7) 0 Claim(s) 1-8 and 11-18 is/are rejected. 

8) 0 Claim(s) 9 and 19 is/are objected to. 

9) □ Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
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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 
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application from the International Bureau (PCT Rule 17.2(a)). 
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The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

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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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), 
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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 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) or indicate 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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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 (SCG) 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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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). 

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 KASH IF 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 SIDDIQUI/ 
Primary Examiner, Art Unit 2415 
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Dear Sir/Madam: 

This is in response to the Non-Final Office Action dated April 16, 2021, m the 
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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,. 

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 a:H-the upper layer of the UE an LBT failure problem 

after determining that the LBT failure event eeeurs has occurred. 

4. (01iginal) 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 4;-L. wherein the at least one processor is further 
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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 4,-L. 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 1s 

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 oeeurs 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: 
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-aftef-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. 

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 oeeurs has occurred. 

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

indicating, by the MAC entity of the UE, to aH-the upper layer of the UE an LBT failure 

problem after determining that the LBT failure event oeeurs 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 -l-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-l-4-11, 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. (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. 
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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. Reiection 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 m 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 
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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. Id. 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. Reiection of Claims 2, 5, 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 '961"). 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. Id. 

Applicant respectfully submits that none of the reasons for resetting a counter for LBT 

blocking that are listed in paragraph [0222] ofBabaei '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 LB T 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. 

Page 8 of 9 
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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 3 7 C .F .R. 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 I Amir Bahrami / 

Amir Bahrami 
Registration No.: 70,460 
ScienBiziP, P.C. 
550 S. Hope Street, Suite 2825 
Los Angel es, CA 90071 
Phone: (213) 4 26-1780 
Email: amirbahrami@sci enbizi ppc. com 
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Notice of Pre-A/A or A/A Status 

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

first inventor to file provisions of the AIA. 

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). 



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

Page 4 

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) or indicate 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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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 
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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). 

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 (SCG) 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). 



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

Re: Claim(s) 8, 18 

Page 9 

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 KASH IF 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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result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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English Translation of Abstract of China Patent Application No. 
CNl 07770868A 

The embodiment of the invention discloses one kind to control cell canceling method, 

including ; When a triggering condition is met, the control eel! 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 result 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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CN 107770868 A 

1 . ~ ~ 1~ *H~ 5t IiR 1r1J 1:frt , ;it tifil ft r , 1E1At : 
~m~Ma*#~,~M~~~~~A~ITT~~ffijtMACCT; 
xt ~ ft~ B"J ~ F BUJ.tt1BU J, IX =tA fr $t rlfr Fo i5?,LBT ; 
:fijiLlJ=iJr5£LBT8":l=tAfr£a*Fo, IOC1r1§J=i)rj£MAC CEo 

1/4 JJr 

2 . 1tHJ.5 fJUff~ * 1 J=ifij£ ITT 1:f rt , ;it ti fil ft r , ?Jr 5£ xt ~ ft~ B"J ~ F N :rx tt ¥BU J, IX =tJtAf LB T , :fij 
iLl J=i)r5£LBT 8"1 =tA 1T £a *Fo , I0C '/f1 J=i]r5£MAC CE , 'Eli t!S : 

xtJ=iJrit~ft~8"1~FNfX.tttSuJ,IRittffLBTttl~; 
flJr!JE?Jr5£LBTttfiMJJJ~, imttJ=ifiit~FNfX.tt¥~/J, IXa3EJ=iJritMAC CE~J=ifiit~ft~, I!Rrr1§ 

J=ifiitMAC CEo 
3 . t!HJ.5 :rJ. lLl ~ * 2 J=iJrit B":11:frt , ;it ti fil ft T , ?Jr it xt ~ ft~ B"J ~ F N :rx tt ¥BUJ, IX =tA ff LB T , :fij 

iLlJifi5£LBTITT=tA1f£a *Fo, .!+X1r1§J=iJritMAC CE, 'Elit!S: 
xt J=iJrit~ft~ ITT ~FN:rJ.ttt~uJ, IR ittff LBTttfi, :&.. ftp)r5£LBTttf¥~!l!J:St £ffi~!l!J:7jcff; 
£iJT Fo B"J ~ IJ!J: 7,1c ~ ~ ~tttm i& {,JC ff st , £ 1[ =tA ff J=ifiit xt J=ifiit ~ ft~ B"J ~ F NfX. ttr&: /j, IR itt 

ffLBTttfi ,RftP1TitLBTi1:fi~!l!J:~£ffi~IJ!J:7,JC~El"Jiv~; 
iJriJEJ=ilT5£LBTttfiJJ>G:C}J ~H£iJT Fol'l"J ~!l!J:7Xff~~ttJ=ifi5£tmi&7,1c~~, imttJ=ifi5£~FN:rJ. 

ttr&:~IXa3EmitMACrn~mJ£~M,IOCfflm5£MCCTo 
4. ttHJ.5 :rJ.lLl~ * 1 p)rit ITT 1:frt, ;lttifil ft T , pfi5£xt ~ft~ B"J ~FNfXttr&: /j, IX =tAff LBT , :fij 

iLl J=i)r5£LB T 8"1 =tA 1T £a* Fo , I0C '/f1 J=i)ritMA C CE , 'Eli t!S : 
xt p)rj£~ft~ 8"1 ~FN:rx.ttr&:/J, IRittff LBTttfi, :&.. ftp)r5£LBTttfi~!l!J:St £ffi~!l!J:7jcff; 
£iJT Fo B"J ~ iJ& 7,1c ~ ~ ~ tttm i& {,JC ff st , £ 1[ =tA ff p)ritxt pfij£~ ft~ B"J ~ FNfX. ttr&: /j, IR itt 

ffLBTttf~,RftPJritLBTi1:fi~!l!J:St£ffi~IJ!J:7,JC~8"JW~; 
M!JE?Jr5£LBTttfiB"J ~!l!J:7jcff~ttJ=ifi5£tmi& 7,1cffst, I!Rir1JJ=i]r5£MAC CE, imrlN:rx.ttr&:/J, 

1Xa3Eim~otr1J }E.~J=ifi5£~ft~ o 
5 . ttz 1"5 :rJ.lLl ~ *2 J=iJrit ITT 1:frt , ;ltti 1iE ft r , J=i)r5£xt ~ ft~ 8"1 ~ F N f,X. ttr&: /j, IX =tA ff LB T , :fij 

iLlJ=iJr5£LBT8"J=tA1f£a*Fo, IOC1r1§pJritMAC CE, 'Elit!S: 
xt J=iJrit~il~ 8"1 ~FN:rx.ttr&:/J, IX ittff LBTttfi, :&.. ft?Jr5£LBTttf¥~!l!J:Stic)R~IJ&~ fs] ; 
ic )R B"J ~ IJ& st fs] ~ ~tttm i& st fs] st , m 1[ =tA ff p)rj£ xt pfij£~ ft~ B"J ~ F N:rx.tt iBUJ, IX Jtt ff 

LBTttfi ,R.tEJ=iJritLBTttfi~!l!X~ic)R~Jl!J:StfsJ ITTiv#l; 
iJri JE?Jr5£LBTttf¥ P>G :c}J ~ H ic)R ITT P>G :c}J st fs] ~ ~ttpfij£f:m i& ~ fs] st , imttJ=ifij£ ~ F NfX. tt 

¥&:~IXa3EmJ£MAcrn~mJ£~M,IOCfflm5£MCCTo 
6 . ttz 1"5 :rJ.lLl ~ * 1 J=iJrit ITT 1:frt , ;it ti 1iE fr r , ?Jr 5£ xt ~ ft~ 8"1 ~ F 11 :rx tt r&: /j, IX =tA ff LB T , :fij 

iLlJ=iJr5£LBTITT=tA1f£a*Fo, IOC1r1§pJritMAC CE, 'Elit!S: 
xt pfiit~il~ ITT ~FN:rx.ttr&:/J, IR ittff LBTttf~, :&.. ft?Jr5£LBTttf¥~!l!J:Stic)R~IJ&~ fs] ; 
ic )R B"J ~ !l!J: st fs] ~ ~tttm i& st fs] st , m 1[ =tA ff p)r5£xt J=i]r:i;;f ~ ft~ 8"1 ~ F N:rx.tt iBUJ, IX itt ff 

LBTttfi ,R.tEJ=iJritLBTttfi~!l!J:~ic)R~JTixstfsJ ITTW#l; 
flJr!JEiLl:it:J=ifiittmi&~ fs]~ J=i)r5£LBTttf~*M:c}Jst, !IX1r1JJ=ifiitMAC CE, imrlN:rJ.tt1euJ, 1X 

1z3Eim ~o rr1J }E, ~ J:iJrit~ il~ o 
7 . ttz 1"5 :rJ.lLl~ * 1 J=ifiit 8":I 1:frt, ;ltti 1iE ft r , J=i]r5£MAC CE 'Eli =ttt~ MIX ~~t~ 15 BSR;fO /gx; 

:C}J$~~t~'a"PHRo 
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CN 107770868 A 2/4 JY-[ 

3 JIJ :iis: B'-J _t ff ~ffl H: 3 lru it£½ ff B'-J ~tl.s Jl ~ J! r%1i 1}tn; ~ WG ~ 3 _t ff ~ffl JIJ :iis:Si 3 lru 
¥9: ~ 11£ ½ !H B'-J ~ilis , Y)( flj _t 1T '8f ~ Jt re_§):j 1E B'-J * 11 ::k r WG ~T BSR, B SRm} JJ§ 5E Si~@ Si , 
11! 14¥ BSR5ES1 ~ @Si H 3 lru ~it£½ !lf B'-J JJl:ffl, ml JJ§ _t t~ 5ESi ~ @Si , PHRB'-J relr.1z±~5t1E, ~ 
i~$fijij!i*/J'-l3:Scel 1, r}J$.1~*IJ~J&B'-JJ:}J$@J *@Mtl°t5Efl P~ o 

9 . - 5frfi N *IJ11L5GIIX 1r1J ~ I , ~ t~fil fr r , 'E1 tr1i : 
±nxtl~, ffl r 31~ H:M1z~1tf:Si , ±nx*,lWN *IJtlA~B'-J 1~ *IJ11tn:MACCE; 
1A1-rm~ , m r xt ~ ft5 a'-J :=t F~ rx ttr&:/J, IB: 1Aff 5'i:;r1Jr Fo iJ?.LBT ; 
I!X1r1Jtl~, fflr1~ilJJ=iJr5£LBTB'-JtAff~~Fo, .IR¥f1?Jr5£MAC CEo 
10 . t!R ffl t2 llJ ~ * 9 J=ifij* B'-J ~ I , ~ t~tiE fr r , 
pfi:i*1A1-rm~, JlWfflr: xtJ=ifr5£~fr6B'-J:=tF~t2ttiBUJ,[3::ittffLBTuf¥; 
:t§@:1:-fu, pJrJ£.IR1f1tl~, JlWffl r: liffl5EJ=ifr5£LBTuf¥nxrJJsi ,jmjj:pJr5£:=tF~t2ttiSUJ'-l3: 

1zJ!'p)r5£MAC CE~pfr5£~ft5, .l{Z;ir1jp]r5£MAC CEo 
11. t!Rfflr2llJ~*1OJ=rJrJ£a1.J~I, ~t~tiEfrr, 
J=ifi:i*1A1-rtl~, 'E1tr1i: 
ffi-1Aff-=fti~, ffl rxtJ=iJr5£~fr6B'-J:=tF~t2tttBUJ,[3::ittffLBTuf¥, Ez.frpfr5£LBTuf~ 

~ mx si J!fJr ~ m1JJz~ ; 
ffi-M1z-=r-m~,fflrJ!ffiFoB'-J~~~~~mttffi~~~a1,M1zmJ£ffi-~1r-=r-m 

~1Affpfi5£xtpfi5£~fl5B'-J:=tF~t2tt¥&:/J'-l3::lttff-1jzLBTuf¥,Ez.fr?JritLBTuf¥~~SiJ!ffi 
~IJ!X1JzJJ/:; 

:t§@:1:-fu, J=iJritltX1f11l~, JlWffl r: liff!5EJ=iJritLBTuf¥mr}J-. HJ!fJr §ITT ~!1!J:1jz~~mtt 
pfij£ffi~1jz~aj ,JMuJ=ifiit:=tF~tXtt¥&:/J'-l3:1zJ!'p)r:i;tMAC CE~J=ifrit~fr6 ,.IR1f1?JritMAC CEo 

12 . t!R 11iS t2llJ ~ * 9 J=iJrit B'-J ~I , ~t~tiE fr r , 
J=ifr:i£1A1-rtl~, 'E1tr1i: 
ffi=tAff-=fti~, ffl rxtJ=iJrit~fr6B'-J:=tF~t2tt¥&:/J,[3::ittffLBTuf¥, Rfr?JritLBTufi 

~IJ!XSiJ!fJr~IJ!X1Jz~; 
ffi=M1z-=r-m~.fflrJ!ffiFoB'-J~~~~~mttffi~~~a1,M1zm1tffi=~1r-=r-m 

~tAff pfi:i*x1pfi;i£~ft5B'-J :=tF~t2tt¥&:/J'> 13::ittff LBTufi, Ez. frp)r:i;tLBTuf~~IJ!XSiJ!fJr~IJ!X 
{Y(~; 

:t§ @:1:-fu, J=iJrit.lR 1r1J -~, Jl 14s: ffl r liff! 5EJ=iJritLBTuf¥ B'-J ~IJ!X 1jzJJl:@u?Jrit ffi ~ 1jzJJ/:Si , 
.IR1f1?Jr:i£MAC CE ,JMU~tXtt¥&:/J,[3:1zJ!'JM~01f1 -~,~p)r:i;t~ft5 o 

13. t!RWt2llJ~*lOpfr:i£B'-J~lr., ~t~fiEfrr, 
J=iJr:i£1A1-rtl~, 'E1tr1i: 
ffi- tAff-=fffi~, ffl rxtJ=iJrit~fr6B'-J:=tF~t2tt¥&:/J,[3::itt1-rLBTuf¥, Rfr?JritLBTufi 

~IJ!XSiic~.~IJ!XSi!'sJ; 
ffi-M1z-=r-m~.fflrfil~B'-J~~a1oo~mttffi~s-tooa1,ti1zmJ£ffi-~1r-=r-m~ 

tAff J=iJritxt pfi;i£~ft5B'-J :=tF~t2tt¥&:/J'> 13: :ittff LBTufi, Ez. fr?JritLBTuf¥~~Siic~~IJ!XS1 
rsJ; 

3 



CN 107770868 A 3/4 JY-[ 

:t§@:1:-fu, ?!rJ&!i'RWHl:tk:, A~ffl T: liffl5E?frJ&LBTtlf¥JVGJ:}J" _ft ic~B"J ~IJ&Si fa] ~mttJ=iJr 
J& t1Jhi Si fa] Si , :imtlJ=i!rJ& ~ F Bt tX tttBUJ, 13: 1z JE?!rJ&MA C CE ~?!rJ&~ ftr1i , !i'R Wj ?!rJ&MA C CE o 

14 . tlH!is ::tx lLl ~ * 9 J=ifri;i~ B"J ~ JI , J~A~fiE fr r , 
J=i!r:i*tJvffffi~, 'E1At: 
ffi [g tA ff-=f tl:tk: , m T xi ?!rJ& ~ ftr1i El\/~ F Bt tX tt tBUJ\ [X :itt ff LBTtlfi , ,& fr?frJ& LB Ttl f-¥ 

~!J!J:Siic~~!J!J:SifaJ; 
ffiR11tia:-=r-m:tR:,mrfil~ITT~1J&a1oo~mttffl~a1ooa1,tia:mJ&ffiR11~ff-=fffi:tk: 

tAff ?!rJ&Xt ?frJ&~irr1iB"J ~FBttxttiJ!UJ\ 13: :ittff LBTtlfi, & fr?Jr:i*LBTtlf¥~1J&Siic~~IJ&S1 
fa]; 

:t§@:1:-fu, ?!rJ&ltX ;;F'jffl;:tk;, A~ ffl r : liff! 5EiLl :i±;:J=ifrJ& ffl ~Si fa] Si J=i!rJ&LBTtif¥7KJVGJ)JSi , !i'R 
fflmJ&MACrn,:imttBt~tt~~IB:a:JE:im~ffl~~mJ&~Mo 

15 . tlHti5 tXlLl ~ * 9 ?!rJ& B"J ~ JI , ;tt t~ fiE fr r , J=i!rJ&MA c CE~ ttf]Uip 13: ~ ~ t~ a BSRlO / 
£lx:C}J$~£t~aPHRo 

16 . ffHtis ;txlLl ~ * 9 J=ifrJ& B"J ~ JI , ;tt t~ fiE fr r , J=ifrJ& ti a: ~1tt: ~ tt ~ T {:E ~ ~ JJl Elx w $ 
J)l: 

§ iLl :i±;:B"J _t ff ~W bt § 1ru 11£ ½ ff B"J IJ:tlis A~J! r%1i 1:itn; ~ ~ w § _t ff ~W iLl :ii:;:Si § 1ru 
1j[ ~it£½ tlf ITT ~tlis , y~ iLl _t 1T 18f ~ Jt re_ft :f:j JE El\/ *-=n AT Elx ~T BSR, B SR fflJ :!f,Jj 5E Si~ m Si , 
11!14¥:BSR5Eai~ma1 H3lru~itE½!lfB"J~ffl, F!rJJJj_tJ~JESi~miSi, PHRB"JreJla:"t.r&~, ~ 
i~$1ijij~*/J\13:Scel 1, r}J-$.=r~*Ll~J&s"JrjJ-$.@J m@tltl't5Eflr~ o 

11. ~#t!f!iffij ,;ttt~tiEfrr ,~1t1¥1it~to~w~, 
?HJ&~:Ef~tpf¥1*~ it~ifJL PJtAfftl't~, 
PfrJ&~f_l~, fflrtAff Ji!rJ&itlftrLPTtAffm~, ~~Jfftl,~ T~1t: 
§~Rtia:~#Si,"±.JVG~~~~~AmITT~~m~MACCT; 
xt~ftr1is"J ~FBttxtt~/J\ 13: 1A1fn;rifr Fow.LBT; 
'.flf}iLJ?frJ&LBTB"JtJtff~ :!l!Fo, !\'R1F'JJ=i!rJ&MAC CEo 
18. :ttRW;txlLl~*11 JifrJ&ITTf!f!iffij, J=iJrJ&xt~ftr1iB"1 ~FBt:txtt~/J\ IB:tAffn;Pfr Fo-ill.LBT, zlf} 

iLl?!rJ&LBTB"JtA1T~ :!l!Fo, !i'R1F'JJ=i!rJ&MAC CE, ~trS: 
xtJ=ifrJ&~ftr1iB"J~FBttXtt~/j\[Xfil1TLBTtif¥; 
lIJfl5E?!rJ&LBTtifiJVGJ:}JSi, :imtlJ=ifrJ&~FNtXtt~/J\[X1zJE?!rJ&MAC CE~?!rJ&~ftr1i, !j'R;;F'j 

?!rJ&MAC CE o 

19. t!RW::txlLl~*18pfrJ&B\lt!fftITIT, J=ifrxt~ftr1iB"J ~FNtXtttBUJ\ IB:tAff $trlfr FoiJ?,LBT, {Jf}iLl 
?!rJ&LBTB"Jtft.fff~:!l!Fo, !\'R1F'JJ=i!rJ&MAC CE, ~trS: 

xtJifrJ&~ftr1iB"J~FBttxtt~/J\{3:;ttffLBTtlf¥, Rfr?frJ&LBTttf¥~1J!jz:SiJ!tJr~IJ!jz:1j(Jj(; 
31! IJr Fo B"J ~IJ& 1x~ ~ @ti ffl ~ lj(Jj(si , 11! 1[ tA ff J=i!rJ&xt PfrJ&~ ftr1i B"J ~ F Bttx tt~ /J\ IX :itt 

1TLBT:uf¥ ,Rfr?frJ&LBT:uf¥~!1!3z:SiJ!ffi~IJ&lj(~B"Jw1Jf; 
lIJfl JE?!rJ& LB Tut¥ )VG J;J " _ft 31! ffi Fo ITT~ IJ!jz: lj(Jj[ ~ mtt ?frJ& ffl ~ {J( ~ Si ' :imttJ=iJr J& ~ F N tX 

tt~/J\13:1zJE?!rJ&MAC CE~?frJ&~ftr1i ,ltX1F1?frJ&MAC CEo 
20. :ttRW;txlLl~*11 JifrJ&ITTf!f!iffij, J=iJrJ&xt~ftr1iB"1 ~FBt:txtt~/J\ txtAffn;Pfr Fo-ill.LBT, zlf} 

iLl?!rJ&LBTB"JtA1T~ :!l!Fo, !i'R1F'JJ=i!rJ&MAC CE, ~trS: 

4 



CN 107770868 A 4/4 JJ'.[ 

xt JifrJ£~ftr1i Ef{) ~FB't:txtt~/J, IX :ill:ff LBTuli\, & 1=EJifrJ£LBTul¥1k:IJ!Y:Stic:~t~f~IJ!Y:St fa] ; 

ic. )K s"J 1k: mx st faJ ~ Min fm i& st faJ st , 11! ~ :tA ff JiJrJ£xt JiJrJ£~ tr1i s"J ~ FB't;tx tt11sz /J, IX :ill: ff 
LBTufi, &1=EJifrJ£LBTul¥1k:IJ!Y:Stic)R1k:IJ!Y:StfaJ Ef{)ti7_ljf; 

1IJf!JEiLl:it:Jifritfmi&St fa] st JifrJ£LBTul¥*P>Zr}Jst, .EOC'/F1?frJ£MAC CE, miMB't;f;x~~/J, IX 
J~j!'mi~O'/~ ,~,~?JrJ£~ftr1i o 
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t~#~:OO±§l 
[0001] *1z ~JH# R_j]H§~Jt±i, jt~i* R ~l!fit'.~*H1t5c.!R1r1§1frt '~IR~!% 0 

.::lt:::.E2.-l:±--.l,i 
l=3 ;r-. 1.X✓l"-

1/12 JY-[ 

[ 0002] ft -ff::!tJJ~jf fil~tJE ( LTE, Long Term Evo 1 u t ion) q:i, fr~14s:tiAt~*Ll (MAC, Media 
Acee s s Con tro 1 ) fil _± ~ :im:i1jz$::§j: 11§ J1!tJt{~~ tJ~H½ ~ lO :m ~ 3c ~ '8t ¥~ 7:1'- re , Jc )VG ¥fe. it § i}J 

11!14ziw>K (HARQ, Hybrid ARQ), ififl& (SCH, Scheduling), fjt5t~~WlOJ[)=fHfflf 1[ffl (MUX, 
Multiplexing )~J}Jf3~ ;MAC~ 1z*B<J p;J ~'Eli*~ filB{]~ffl ,MACfilB<Jt~*Ll11§5c (MAC CE ,MAC 
Control Element) ,~~:l:J![fEpadding;MAC CE~ J:fflPTff ,_eff±~'E115ilt#IX~~1~ 
i5(BSR,Buffer Status Report) ,J}J.$)R£1~E(PHR,Power Headroom Report)~o 
[ 0003] ~ T ~ti~ B<J it izw ffif ~ 1z * l: 1T ~ ffl at , :tz□ * ¥X ~ l: ff '8f y)! ~ N ;f;X , % :ft*~ fl~ 
1z*BSR, 11sw11E½?Zr B<Ji]t1rf:l~tl.5AJJ',xt @s<J1{ §I {a, ~Y:~417:lLlFoftHJ.s417:iLl s,g1{ §I {a, ~9;□ 

£1I1rf=1li1l.5AJl", *itf4mWc.Jlt§@s<J_e1TN;f;X, ftftw41[JU_effN;f;X~PTl2J,1z*l:ff~ffl; §it 
izw417:lLl B<J J: ffNfXJE tiJ$1z*f'tE½?ZrB<J pJr~liffl( ~'§*BSR), ~~itftwtEBSRtil 'Eli?Zr11E½ 1z 

*,V!LlM1zB<JBSR%lBt.lR1r1§0 
[0004] m f=titftw (UE, User Equipment) §1rus<J 1z-Ja1J}J.$~13t@:i1UE~AbZ-!aJJ}J.$, ~f-J!sz 

B<J , UE:im:iiPHR:tlfii~ UE~AbZ-!aTW .$~ § lru J: ff j¾:${1§JJ1! (UL-SCH, Up 1 ink Shared 
Channel )lPt?JJWJ:fft~*Llf1§m(PUCC, Physical Uplink Control Channel) B<J tt-Ja1J}J.$B<J 
~111Jjm9;□~ft~(eNB ,Evolved Node B), eNRf(Rffl~ ~~111Jm:ff J:ffiftfl&l0t:i!fi!%:@:Wc ,fil~w 
IR 5E~ ~ fil ff r}J .$1~ *Ll C :tz□ ~/J" 1z-!iJ1 r}J .$~ :I:~ 11□ 1z-!iJ1 r}J .$, l2J, R. ffif ~ filff ififl ~ s<J r}J $. j;;: /J") 

12J, ii JE UE § 1ru 1z-Jat W .$~ '3~ mi:tlUE~ A 1z-Jat J}J .$ , Pl at :lzs:JLl ~ 1Jt ti 417: :}~* s,g ~ * ; § it f4m 
i~PHMil 'Eli?Zrf'tE½:ftt5t*~wm Fo, V!Llfoi1zB<JPHR~%lEtlR¥f10 
[ 0005 J ~~~t@~ * B<J ·R~:I:~ -ff:, N;f;X~JJ!il i~~ f3~ffex :tz□ Jlt § A B<J ~t!.s; ; fo!r 12), , LTE~ 
alffi~ J!tft~FNfX~JJ!m'8f~ (Unlicensed Carrier) r:r $~LTE, :im:i1~FN;f;X~Nm*7t113.N 
;f;X ix}Bz * B<J ~tl.51'7t£ ; ~ FN;f;X tt¥Bz ( 5c N;f;X~JJ! *) ~ m ft Yi JEna:m $ n ( :tz□ , IE* 3c ~ ~ 'g w 
~ ff:!%)~~~Ji!JE(3ctl~ tg*Ll)T ,~iwf~N;f;X8Jtf3~1iti1ifflB<J~NmC~tt¥ffi:); 1YV:tz□ ,vl!i¥Bz 
1? -~t~mJl. 7S;f;}l,3G~~1JF -3c~m:fil:, ~1:~~3c~l:lxx] (WiFi, Wireless Fidelity )~:jlf~ 
ft m J ~ F N ;f;X tt ¥&: 0 ~ F N ;f;X tt ¥ffi: lO N fX tt ¥ffi: pJ 12), :imtt tt ¥ffi: ~ it s,g 1f A~ m , ill pJ 12), JM ttxx 
~ti B<J 1f A~ ffl , ~ FN fX ttiBz ~f-Ix ft 'jgJiffl 11¥~ s,g f ~ -JE , ep N ;f;X ttiBz ft Jg ±JI~* /j'\ IX , ~ F N 
;f;Xttrffi: ftJg$~)=J~~/j'\ IX ,?trm, s?tMAC CEPT 12J,:im:tl~FN;f;Xtt¥Bz:&*, {8 ~ 83 T~FN:fXtt¥ffi: 
'8f~iwf ~:im:i15tllfr J§iJ?, (LBT, Listen before talk) 5G $-;T(3~{iffl, ftJlt:l:m~ T ,MAC CEtil 
'EliicJVGttt5t*itYlmr:r B<J tmWfil Fo 'ltx¥f1MAC CE, jjp¼, §LBTB<Jtft.fffa *1fr:IJ&St, itf4m3ci!R. 
M1z*~crn~~~,~~~~3c~~~~f4ms,g~~M~o 

allJ:11AJ~ 
[ 0006] ~ ~ T JI:t , :zjs: bZ ~ ~ )Jffi fyV WlrlHJt{~ ~ llfi t~ *H* jcJtx '/f17J¥! , ~I bZ. ti ftw , tE:imtt ~ F 
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NtR$lfi1tlttff~j)J5jm f~rnt, §LBT~IJ&stttf4ffi~~btst1:ZJEMAC CE, 1i1i£tr:~~~1ijj;~~o~ftffif § 
1W 1¥1 ~ P1f\ 'tl at , ff tlR Wtt ftffif B"J § 1WMAC CE~~1iJ$mff '21~:f:fu i)W] fl o 

[ 0001 J 19 :izs:ilJ _t :r£ § s"J , :zls: 1:Z ~ al.J 15t:,f:1f ~ ~~ *~J_m s"J : 
[oooaJ ~~1foo, :zls:1:Z~ ~M!11JIJ q:r t~f~ 7 ~frfit~*Llf1§5t~1r'31f1ft, 'El.tr§: §1~JEM1:Z9k14 
st, ,'t.$:fr,l~1~*Ll=r~A~B"J1~*Llf1§5LMAC CE; xt£ft~B"J 4FNtRiUBUJ, IXt)Vff5trlfr J§~LBT; 
1i fljpfrj£LBTl¥1tA1TteL~Ja , l{x 1r'3 pfr;r£MAC CE 0 

[ 0009] ft J:j£1f ~ q:r , Ji!r:r£xt ~ ft~ l¥14F NtX ttiBUJ, IX tAff LBT' 1i jlj pJrj;f LBT B"J tAff ta~ 
Ja, ~'lr'3Jifr;r£MAC CE, 'El.tr§: xtJifrj££ft~B"J4FNtxttiBUJ, 1Xm1TLBT:ufi; 11,fflJE?frJ&LBTufi 
$:r}Jst ,:liHMJi!r:r£4FNtXtt~/J,IXi:ZJE?!r:r£MAC CE~pfrj*~ft~ ,~1f'3Ji!r:r*MAC CEo 
[ 0010] ft J:j£1f ~ q:r , Ji!r:r£xt £ ft~ B"J 4F NtX ttiBUJ, IX tAff LBT' 1i jlj Jifr;r£LBT B"J tAff ta~ 
Fo, ~'lr'3Jifr;r£MAC CE, 'El.tr§: xtJifrj££ft~B"J4FNtxtt~/J,IXnHTLBTufi, &ftJifrj*LBTufi 
~1J&st£ffi~1J&~~;£ffiFo1¥1~1J&~~~mttffi~~~st,m~~ffM:r£~M:r££~1¥1 
4FNtxtt~/j, IXfilffLBTufi, 2z ftpfrj£LBT:ufi~IJ!Y:St£fJr~IJ&1jz~B"Jtv1JJ; lifi'l5EJifr;r£LBT 
Mf¥$: r}J, ii£ffi Ja B"J ~ l/!,X {_X~ ~ .m MJifrj£ ffi ~ {_X ~st , :liHMJifrj£ 4 FNtX tt~ /j, IX 1:Z JE?!r 
;r£MAC CE~pfrj££ft~ ,~'tf'3Jifrj£MAC CEo 
[ 0011 ] ftLJ&7J ~ q:r , Ji!r:r£xt ~ ft~ l¥14F NtX ttiBUJ, IX tA1T LBT' 1i jlj pJrj* LBT B"J tAff ta~ 
Fo, ltx1r'3Jifrj£MAC CE, 'El.tr§: xtJifrj££ft~B"J4FNtxtt~/J,IXfilffLBTufi, &ftJ=ifr;r£LBTuf~ 
~1J&st£ffi~1J&~~;£ffi€1¥1~1J&~~~mttffi~~~st,m~~ffM:r£~M:r££~1¥1 
4FNtxtt~/J, IXfilffLBTufi, & ftpfrj£LBT:ufi~IJ!Y:St£1Jr~IJ!,X{_X~B"Jtv1JJ; lifi'l5EJifrj£LBT 
M~l¥1~1J&~~fflMM:r£ffi~~~st,~fflM:r£MAc~,:liHMN~tt~~IX1:ZJE:liH~ffl~ 
~pjy;r££ft~ 0 

[ 0012] ft J:j£1f ~ q:r , Ji!r:r£xt £ ft~ B"J 4F NtX ttiBUJ, IX tAff LBT' 1i jlj pfrj£LBT B"J tAff ta~ 
Fo, ~'ff'3pfr;r£MAC CE, 'El.tr§: xtJ=ifrj££ft~B"J4FNtxtt~/J,IXnHrLBTufi, &ftJ=ifrj*LBTufi 
~ IJ& st ir3l~ IJ& st fsJ ; ic~ s"J ~IJ& st faJ ~ mtt ffi ~st faJ st , m ~ tA ff J=itr:r£xt Jifr:r££ ft~ s"J 4 F 
Ntxtt~/j, IXfilff LBTufi, R ft?!r:r*LBT:ufi~IJ&Stic~~IJ!xst fa] 1¥1tv~; :Pm5EJ=ifrj*LBTM 
f¥$:m ,ii ic~s"J $:r}JstfaJ ~mttJitr:r£ffi~stfaJst, :liHMJi!r:r£4FNi-xtt~/J,1X1:ZJEJi/r:r£MAc 
CE~pfr;r££ft~, ltX1f'3Jifrj£MAC CEo 
[ 0013] ftLJ&7J ~ q:r , Ji!r:r£xt ~ ft~ l¥14F NtX ttiBUJ, IX tA1T LBT' 1i jlj pJrj* LBT B"J tAff ta~ 
Fo, ltx1r'3Jifrj£MAC CE, 'El.tr§: xtJ=ifrj££ft~B"J4FNtxtt~/J,IXfilffLBTufi, &ftJ=ifr;r£LBTuf~ 
~ IJ& st ic ~~ !l!Y: st fsJ ; ic~ s"J ~IJ& st faJ ~ mtt ffi ~st faJ st , m ~ tA 1-r Jitr:r£xt Jifr:r££ ft~ s"J 4 F 
Ni-xttiBUJ, IXfilff LBTuf~, RftP!r5£LBTufi~IJ!Xstic~~IJ!,XstfaJ B"Jtv lJI; :Pm5EilJ:izs:J=ifrj£ 
t»1~St faJst J=ifr;r£LBT:uf¥*$:r}Jst, ltx1f'3Jifrj£MAC CE, :liHMNi-xtt~/j, IX1:ZJE:liH~o1r'3 }i~t~pfr 
J££ft~o 
[0014 J ftl:5£7:f ~ q:r, Jifr;r£MAC CE'El.tr§f]IJrp IX ~~tlH!rBSR;fO/!lx;])J-$.~ ;JIH!rPHRo 
[ 001 s J ft J: :r£ 1f ~ q:r , J=ifr :r£fo!I! 1:Z 9k 14 'Eli tr1i ~ ~ 1:f ~~rm Elx ~ $ Ju1 : § ilJ it: s"J J: ff~ W tt 
§ 1W 11£ ½ !lf B"J ~1!is Jl ~ £ ~ tit5t ~ Elx ~ § J: ff ~th5 ilJ :izs:st § 1ru19: ~ 11£ ½ !lf B"J ~ 1!is , Y'.'XilJ J: 
ff '6tiJJt5tffi:iij:j;JEl¥J¥-=n:kr!lx~rBSR, BSRfi!uJJj5ESt~mst, m 11.¥BSR5ESt~mst ii§lru 
~l'lE½llfB"J~W, fi!uJ,jjJ:J~tEst~fflst, PHRB"JWGJ!.1:Z±ej[:5t, ¥~ii!i$mij~*/J,IXScel 1, ])]$ 

=r~ *Ll ~ i11¥1 r}J -$.@l lBmtt m tE n p~ o 
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[0016] *=1foo, 2fs:'ii.~ ~nffi1JU q=i1~11¾ T ~w1~tLl{§7tJR'/r1J~jl, '§tJ5: ±n\Ztltk:, ffl T 
§ ;fL@fo!I! 'ii :1k1tf: at , ± nlZ *l 14: ~ t1H~ A~ B"J t~ tLlf§ 5GMA c CE ; tftAf tltk: , ffl r xt ~ fri1J B"J :ct F N 
tRttrSuJ, IX tA1T'.lt P}r J§i]lLBT; 1R'lr1Jtltk:, ffl -yfijjLJJ=ifr;i£LBTB"JtAff te ~)§, 1R'lr1J?Jr:i£MAC 
CEo 
[ 0011 J ft _t :r£ 1f ~ q=i , pJr;£ tA ff tl±J( , A~ ffl r : xt J=i!r:r* ~ fri1J B"J :ct F NtX tt~ /J" IX m ff LB T 
Mli; ;,t'§@:l:fu, pfr:i£1R'lr1Jtltk:, A~ffl T: ~m5EJ=ifr;i£LBTufin\ZJJJat, :rmMJ=iJr:i£:=tFNtXtt~/J'\ 
IX'li.~J=ifr;i£MAC CE_¥pfr:i*~fri1J, .lR'ir1JJ=iJr;i£MAC CEo 
[ 001 a J ft _t;r£ 1f ~ q=i , JrJr:r£ tA ff tltk: , '§ tt : * ~:tfl 1f-=f tltk: , ffl r xt Jrfr:r£~ frr1i" B"J :ct F NtX 
tt~/J'\IXmffLBTufi, Rft?Jr:i£LBTufi*!JltSt_i~J"Jr*IJ!yJjz~; *~fo_cg'ii.-=ftl±J(, fflr J!ffi 
J§ B"J * !1!!2: ljz~ 7G ~MfvH9)jz~st , M'ii.J=ifrj£* ~:tfl ff-=f tltk:tA1T pfr:r£xt Jr!r:r* ~frr1i" B"J :=tFN:fX 
tt~ /j'\ IX Jtt ff~ ljzLB Tufi , 2z ft pfr;i£LB Tu fi* IJ& st J!ffi * IJ& ljz~ ; ;,t'§@:l:m , pfrj£ JR '/r1J ti 
tk:, A~fflr: ~Jli5EJ=ifr;i£LBTufin\ZJ}J _,JiJ!ffi J§B"J*IJ&ljz~7f~MJ=i!r:i£fmi&ljz~st, :rmMJ=ifr 
:i£:=tFNtXtttBUJ"IK'li.~J=ifr;i£MAC CE_¥J=ifr:i£~frr1i" ,1R'lf1?Jrj*MAC CEo 
[0019] ftL:i£1f~ q:i ,pJr:i£1A1Tffitk:, '§tJ5: *=tA1T-=frltk:, fflrxtJrfr:i£~frr1i"B"J:=tFN:fX 
tt~/J,!KmffLBTufi, lzftpJrj*LBTufi*!l!XStJ!fJr*IJ&ljz~; *=io!l!'ii.-=Ftltk:, fflr J!ffi 
J§ B"J *IJ&ljz~7f ~Mfmi&1Jz~at, M'ii.J=ifr:i£*=:tflff-=ftltk::tflff JrJr:r£xtJ=ifr:i£~frr1i"B"J :=tFNtX 
tt~/J'\IKm1fLBTufi, Rft?fr:i£LBTuf~*IJ&StJ!fJr*IJ!J:1jz~; :f§@:i'th ,pfrj£]Ryr1j;t~tk:, A 
14:ffl r~Jli5EJ=ifr;i£LBTufiB"J *IJ&ljz~~MpJr:r£fmW:1jz~at, 1RYf1 pfr;i£MAC CE, :rfilUNtXttiBz 
/j, 1K 'li.~:im~O 'lr1J .'E, _¥pJr:i* ~ frr1i" o 
[0020] ftL:i£1f~ q:i, pJr:i£1flffffitk:, '§tJ5: * - tA1f-=ftltk:, ffl T xtJrfr:i£~frr1i"B"J :=tFNtX 
tt~/J"!KmffLBTufi, lzftp)T;i£LBTufi*IJ!XStir.**IJ&St!'aJ; * -fo!l!'ii.-=Ftl±J(, fflric* 
B"J *mxstraJ 7F~Mfmi&St fa] st, fo!l!'ii.J=ifrj£* - tAff-=f tltk:tAff pfr:r£xt J=ifr:i£~frr1i"B"J :=tFN:fXtt 
~/J'\ IXmff LBTufi, 2z ftpfr;i£LBTufi*IJ&St-ic**IJ&st fa]; ffl@:l:m, pfrj£]Ryr1Jtltk:, A14: 
ffl T : ~Jli JE J=ifr;i£LB Tufin\Z J}J" Ji ic* B"J * IJ& st fa] 7G ~ MJ=ifrj£ fm i& st l'sJ st ' :rmMJrfr:i£ :ct F NtX 
tt~/J" !K 'li.~pfr;i£MAC CE_¥pfr:i£~frr1i", 1t·Ur1J pfr;i£MAC CE o 
[0021] ftL:i£1f~ q:i, pfr:i£tA1Ttltk:, '§tJ5: *[g tA1T-=frltk:, ffl T xtJrfr:i£~frr1i"B"J :=tFN:fX 
tt~/J,!KmffLBTMf¥, 2zftJrJrj*LBTMf¥*mxstic**IJ&stfsJ; *lillfo!l!'ii.-=Ftltk:, fflr-ic* 
B"J *IJ!XStl'sJ 7F~iifmi&St fa] st, fo!l!'ii.J=ifrj£*[g tAff-=f tltk:tA1T pJr:r£xtJ=ifr:i£~frr1i"B"J :=tFN:fXtt 
tBUl" !KmffLBTufi, 2z ftpfr;i£LBTufi*IJ&St-ic**IJ!XSt fa]; :f§@:l:m, pfr;£]Ryr1§ffitk:, A14: 
ffl T: ~Jli5ElLl:it:J=ifrj£fm i&St fa] st J=ifr;i£LBTufi*nlZJ}JSt '1R'lr1J J=i!r:r*MAC CE, :imMNtxtt~/J'\ 
IX 'ii.~:rm~o yr1§ .'E, _¥ J=ifr:i£~ fri1J o 

[0022] ftL:i£1f ~ q:i, pfr;i£MAC CE'§ttf]ilrf:t 1K ~~tlH!rBSRtO/Elx:J;J.$.~ ;J~ EPHRo 
[0023] ftL:i£1f~ q:i, pJr:r£fo!l!'ii.:1k1tf:'§tJ5 Ll r ff~~JY!WG~$JYi: § JU:it:B"J _tffJ!z:tlisH: 
§mm½%El"J~WA~J!~tt$t~Elx:~§_tff~W~:it:at§$&~m½%El"J~W,~~_t 
1T'Bf¥~7lWcJi±j-Jtl'l"J¥"'nATWG~rBSR,BSRm]JJj5EStH~st ,11!1=i.¥BSRJEStH~st Ji§$ 
~ltE½-Y.fB"J~1!,s, m]Jj_tJ~JEStH~at, PHRB"JWcJl'li.±~5t:3t, ijii!f~mJili-~/J" !KScel 1, J}J.$. 

1~ iu ~ ix B"J r}J.$.@l il!~ttm 5E n 13~ 0 

[0024J * - 1fffi, 2fs:'ii.~ ~nffifJU q:i 1~11¾ T ~frfiflftw, '§ttf¥1~Ht06zt:@.H, Jrfr:i£6zt:@.Hq:i 
f¥ {it~ -it~ tJL PT tA ff 1~ + , pfr J£ 6zt:@. H , ffl TtA ff J=ifr:r£-it ~ tJL PT tA ff fit+ , Ll ~ JJil, Ll r ~ 
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f'F : 31AA ;'Efo!k 1t ~f tf: st , ±JJx P~ W~ $Vt~ A~ 8"11~ $Vf§ 5GMA c CE ; xt £ fti5 8"J :=H: N tx ttiSuJ, IX 
tAffn;Pfr FomLBT; 1#ftlJifr~LBT8"1tft.ffta *Fo, .l{Y.'ff1?Jr~MAC CE 0 

[0025] a_t~jf~ q:t, J=ifr~xt£fti5El"J 4FNtxttieuJ, IXtAff n;Pfr FoiJlLBT, 1#ltlJ=ifr~LBT8"J 
tA ff ta* Fo , ~ 'jr1j Jifr~MAC CE, ~ tr5 : xt ?Jr~£ fti5 8"J :=t FN tx ttiBUJ\ IX Jtt1T LBTttfi ; 11i JEJ=i)r~ 
LBTufiJJxJ}Jst ,imttJ=iJr~:=tFNtxttYBUJ\IXJtiEJ=ifr~MAC CE~J=iJr:r*£fti5 ,.l{Y.1r1jJ=iJr:r*MAC CEo 
[ 0026] ft _t ~ 7f ~ q:t , Jifr xt £ fti5 8"J 4 F Ntx tt r&: /j\ IX tA ff )t; Pfr Fo m LBT , 1# itl J=i)r~LB T 8"1 tA 
1fta *Fo, ~'/f1?Jr~MAC CE, ~tr5: xtJiJr~£fti5El"J:=tFNtxttr&:/J\ IXfil1fLBTtt:¥¥, Rft?Jr~ 
LBTttfi~IJ!XStJ!iJr~IJ!~}jz~; J!iJr Fo8"J ~IJ!J:{J(~~~ttfmi9)jz~st, ]!1[1A1T J=iJr~xtJ=iJr~ 
£fti58"J :=tFNtxtt~BUJ\ IXfilff LBTtt:¥¥, Ez.1=EJ=iJr~LBTtt:¥¥~1J!XstJ!iJr~IJ!X1JZiXB"J:WIJJ; 11fi§JE 
J=ifr~LBTtt:¥¥mr}J ~ liJ!iJr Fo8"J ~IJ!XiJZIX~~ttJifr~tJni&U)z~st, imttJ=iJr~:=tFNtxtt~BUJ\ IX 
JtiEJiJr~MAC CE~J=i)r~£fti5 ,~'/f1?fr~MAC CEo 
[0027] a_t~jf~ q:t, J=ifr~xt£fti5El"J 4FNtxttiBUJ\ IX1A1fn;Pfr FoiJlLBT, 1#ltlJ=ifr~LBT8"J 
tAffta*Fo, ~'jr1jp)T~MAC CE, ~tr5: xtJ=iJr~£fti5El"J:=tFNtxttiBUJ\ IXfilffLBTttfi, Ez. ft?fr~ 
Lsrttti~IJ!xstic)R~IJ&straJ; ic)Rs"J ~mxstraJ ~~tttm-i&st raJst, m:1[1ft.ff J=iJr~xtJ=iJr~£ 
fti58"J 4FNtxttr&: 1J\ IXfilffLBTttf~, Ez.1=EJifr~LBTtt:¥¥~1J!XStic)R~!]!XSt fa] l'l"J:WIJJ; 11iJEftl 
it:J=ifr~tmi&St raJst J=ifr~LBTtt:¥¥7KJJxJ}JSt, .l{Y.1~Jifr~MAC CE ,imttNtxtti,&:/j\ 1XltiEim~O'/f1 
}~,~Jifr~£fti5 0 

[ 0028 J 2Js: 1t sJt~ JJ1'.e: 1JU J=iJr 1~ ff¾ 8"1 1~ $Ll11§ 5G ~ '/f17f 1! ~ *I»-t* iiw , 31AA ;'E1o£R 1t ~ ftf: st , tt izw 
±JJxMAC CE , 1't Fo xt:=t F Ntx ttr&: /j\ IX tAff LBT, 1# itlLBT 8"J tAff ta* z Fo , ~ '/~MAC CE , ~ f=F , 
~ff~ff~*jgJJx~~~~IJ&,~ffl~fiws"JMACCT~pJ~JtiE~£M,.~71=E~ff~* 
jg~ !J!XSt , ft fiwxr! ltiEMAC CE, tx ft £fti53c¥i~~oft fiw 3 mI 8"1 ~ p~ 'tl m, mitt_t~jff!, 
ft1#itlLBT8"1tAff~*zFo, .l{Y.1f1MAC CE, jjp¾, ft®U:=tFN:fx~Jnmfilff JjJf.5:im f1§St, 3LBT 
~IJ&Stt*izwf3~Ez.StltiEMAC CE, fi1#£fti5f3~1ijj~~oftfiw 3!W8"J ~P~'tloc, JttifflMAC CE13~ 
iiJ$ fil ff ii-W:l:i!! iftH OC o 

~11~1-JtaJ:] 
[0029J 001jg-2Js:JtSJi~JJ1'.e:fJUq:iJ~wLl11§5G~1f17fii8"Jili'E:¥¥~:@:00; 
[ 0030 J 00 2 jg 2Js: 1t SJi ~ JJ1'.e: WU q:i 1~ wtl f1§ 5G .l{y_ 'if17f ii 8"1 ~ llfl PT :i& 8"11JiU¥~ ,ii, 00 : 
[ 0031 ] 00 3 jg* 1t S)j ~ JJ1'.e: WU q:t 1~ wtl f1§ 7G ~ '/f17f ¥i 8"J ~ ~ flfl pJ m 8"J iJiUi~ ,ii, 00 ; 
[0032J oo 4jg-2Js:Jt SJi ~JJ1'.e: 1fU q:i :t~wLl11§5G~1f17'frtl'l"J x ~lipPT ml'l"J11it:¥¥~:@: oo; 
[ 0033 J 00 5 jg 2Js: 1t SJi ~ JJ1'.e: WU q:i 1~ wLl11§ 5G ~ 'if17f ii 8"1 ~ ~ 1lfl PT :i& 8"J iJiUi~:@: 00 ; 
[ 0034 J oo 6 jg* :tt SJi ~ JJ1'.e: wu q:i :t~ iu f1§ 5G .l{x 1f1 * I 8"1 ta t1J ~:@: oo ; 
[ 0035 J 00 7 jg 2Js: ;t SJi ~ JJ1'.e: WU q:i ft fiw 8"1 ta tiJ ~:@: 00 o 

~17$~~15"~ 

[ 0036 J r w ~~ ta ii-* :tt SJi ~ JJ1'.e: ,wu q:i 8"1 rft oo , xt * :tt SJi ~ JJ1'.e: 1fU q:i 8"1 tt * 7'f ~ m: ff 1l ~ ~ ¾. 
~Jfilffi~o 
[0037] ~JJ1'.e:1fU~ 
[oo38J 2Js:1tSJi ~JJ1'.e:1fU:r~ff¾~flfl:t~tuf1§x~if17'fit, oo 1jg-2Js:JtSJi ~JJ1'.e:WUq:i 8"1:r~ttlf1§5G~ 
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'}I{ ' '+ ftf-r 'ft :fP - err. W1 -h W1 FrJ::'. - ' ' ' '+ ,,¢,;, ++ 
'/FJ 7fiz:;.J::J'J tiJllJ3:'.~Jf1' 13,"1, _;1..013,"1 lr11 ~, 1~7f'/--z:;.·~:rl':l: 
[0039] Sl0l: 31WfJEfo!i!1:z~1!:f:flt ,±JJXMAC CE; 
[ 0040 J ~ q:i , J:5£fu!i!1:z ~1!:f:~ tt l2J, r {E:@: ~ rmQX ~$rm : 3 JU it: 1¥1 J: 1f ~W t:t 3 lW i'tt ½ 
!tf 1¥1 IitJ.s Jl lf £ r%1J fjt n; &'& QX ~ 3 J: 1T zJ& 1h5 JU zst 3 lW 19: lf i'tt ½ !H B'-1 ~w , Y1O~U J: ff '8f i?! 5:,'­
Wc,_§):j JE s'-1 *-=¥f AT$( W r BSR, BSRm)JJhESt~~st, :m 1=i.¥BSRkSt~~st H31Wlr11E½!zr 
B'-1~1,@, J!JJJJl:t~5ESt~~at, PHRB'-Jffi:.1!.tz±~5t:3t, ffii3i$~J:Jli~/j, 1K ( Seel 1, Secondary 
ce 11) , r}J $1~ *Ll ~ ~ B'-1 r}J $@I il!~:t1J~ kn P~ ; 
[0041 J ttiWf )E i~fo!i!1:z~1!:f:St, itfiimB'-JMAC~±JJXMAC CE, ffi~?Jr±JJXB'-JMAC CEt~5t~itftim 
q:t ~Frl*J.ttYBUJ• IX !¥11mW~, ~ q:t ,MAC CE~ttBSRtO/QXPHR ,BSRq:tJj!Hi}lf~fiiffiq:t t~lrf:tzJ&W 
:A/J,xt mil¥1~ i31 fR ,PHRq:t1'5wlfJJJ¥~ ;.PHo 
[0042J s102 = x1£fttB'-1~Frl*J.ttiSuJ,!R1JlffLBT: 
[ 0043 J ~ lil. , J:5££ ftt q=i ~ ~ F =El *J. tt1Ez /j, IX to =El *J. ttYBt. /j, 1K , ~ !iiffi i~ MAC CEt~ 5c ~it !iiffi 
q:t ~ F =El *x tt il!uJ, !K B'-11m JJ. ~ z J§' , jg T ft m £ ftt B'-1 ~ F =El *J. tt ~ , xt £ ftt ITT ~ F =El *J. tt Yfz /j, g 
tAffLBT, ~~iJl~ B'-1¾, xt£ft6ITT ~Frl*J.tt¥fz/J,1R1AffLBT~ttxt£ft6ITT~FiJUJ.ttiBUJ,1R 
mff~{J(QX~$1J(LBTtlf~, ff _a &5GPX~{)(LBTtlf¥, icJ.R:2is:1xtlf¥trt~&1ijJV:2is:1xtlf¥ 
ta *B'-1 stfaJ; !¥1:1'~, &1J(m1rLBTtlf¥J=iJrfa] IWj B'-Jat fa]pJl2), ;t§~ fil PT 12J, ~~,~JI[_, :zjs:1:z ~ ~{$: 
Jl~f,~5Eo 
[ 0044 J Sl 03: ;fij JULBTB'-J tA1Tta *!§', I!X yf'3MAC CE o 

[ 0045 J ~ q:t , it fiiffi1ij JU LB r s'-11ft.1r ta* z Fo , tt ftim PT 12), i!ltt ~ F Bt*xtt1Ez/J, 1K 1:z:i!'MAc cE ~ 
£ftt, ill PT 12), ifiltl=El*J.ttiBUJ• IR 1:z:i!'mH~□ yf'3 -~,~£ftt , ~I!X yf'3 ft film MAC~ q:t 1¥JMAC CE,~ q:t , 
i~ifil~nyf'3 }~, ffl rifil~n£fttitftimI!Xyf'3 TMAC CE; filiJt¾iJl, ep1f 3LBTE1"11Affta*~IJ!j:, itftim 
m~ PT 12J, & st i~ i!l ~□ 1r'3 ,'E, 1:z:i!'~£ ftt , ft ;fij £ ftt & st a~□ ft ftim 3 lW 1¥1 ~ PJF ti m o ~ ff , 1t ;fij 
£~~-&ata~~!iiffi31Wl¥J~~ffim,5cnx~Wl¥1~&0 
[0046] :zjs:1:z ~ ~JJID:fyUJ=iJrt~ff¾El'-1 t~f1lVf~L5tI!Xif'37J1ft, 31Wf )Efo!i!1:z~1!:f:at, ftftim±nxMAC CE, 
flt J§' xt~Frl *J. tt~i!uJ, !K tA ff LBT ';fij JUL BT 1¥1 tAff ta *z f§' 'IIX yf'3MAC CE' ~ff , ~ 'gj',A ff ta 
* jg PX JJJ QX ~ ~IJ& ' ft ;fij tt !iffij B'-1 MAC CE:jlf~ pJ 12), 1:z:i!'~£ ftt , J!lt % T fr tAff ta *jg~ IJ!j: st , it 
film 3c it 1:z:i!'MAC CE , Jj: ft£ ftt 3c it a~□~ !iiffi 3 lW B'-1 ~ pjj 'tl m. , ifiltll: 5£ 1Jit , fr ;fij JU LB T B'-1 
tAffia*ZJ§', I!Xir'3MAC CE, t.i~¾ ,frifil:U~Frl*JU}1Hlm1rzJ&tJ.smHtrnt, 3LBT~IJ!xst~ftiffif3~ 
&at1:z:i!'MACCT.~~£~~-a~~!iiffi31Wl¥J~~ffim,ff~W~ftimB'-J31WMACCT~­
mff~W:l:fu iffll& o 

[0041J ~JJID:fyu= 
[004aJ £r J:J£~JlfilfJu~, jg T ~st:1:111~x1r'3MAc cE, PT12J,Jffitt12J, r1JA~J~ = 

[oo49J a~lrf:iPJ :i&l¥1 ~JJID:fyu q:i, s102tos103-ar 12J, ~ti= xt£ftts'-J~Frl*xtt~/J,1Km1rLBT 
tlfi drJ%5ELBT:ufiJJXJ}Jflt, ifiltl~F=r:k:tJ.tt~/J,!R1:z:i!'MAC CE~£ftt, IiXYF1MAC CEo 
[0050J ~ q:i, ~fiimxt£ftts'-J~Frl*xtt1:SZ/J, 1Rmff~1j(LBrttt¥, 5cnx:2is:1xLBrttt¥, ~mk 
LBTtlfinxJ}JSt, ~~F=r:k:tJ.tt~/J, g B'-11mW~ q:t B'-JMAC CE;mtl~Frl*J.tt~/J, !K 1:z:i!'~£ftt, 
flt f§'I!X YF1itfiim q:tMAC~ q:t B'-JMAC CE d:BiJt¾i5?. 'mffLBTtlfi;f~JULBTtlfiJJXJ}JSt 'ft;fijMAC 
cr&at~1:z:i!'~£~zFo~I!XfflMAccr,~~£~~•m~~a~~ftim31ru1¥J~~ffim, 
£r 11t ~m:1:111 f1§ ,'E,m ff iJWJ & to~ *Ll , Ylt5c T ~~w s'-1 iJWJ &1:z ± , 1~ r%1J m f=1 ~~& o 
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[0051] *1Jtl*w., xtr£ft61~3~/J\IX, /J\IX l~NtX$JG~/J\IX, /J\IX25f0/J\ IX3~~FNtX 
tt1Bul"IX ,xxa:tt:tm~ ,Y¥a$~£ftt ,xtr~'i"£fti1i ,ttflw~~m:fftt~~irs"J, ~.lltxtr 
~~£ *t a"J ttf~ t~ Ii!~ r w tJJ 1W ~ J& ; 
[0052] 3£tftwl:j/J\IX HtiL J a:tt, EB T~* ;:ttJJu ,£fti1il:f-[HiVi»!U£tRE, ~irftftw:1:IJJu/J\ 
IX 2 ; 00 2 jg,:$: 'it.~ ~ 1Jffi 1Jtl q=i 8"J t~ tLl {1§ 5t .!+x.1~ 1f it a"J ~ ¥P PT~ S"J llrEfi~ ~ 00 , fro 00 2 Jifr ~ , w 
~~S"Jfl~*~at fsJ$m, atfsJ$m_t;J;~tB T T1Bi~U5FOT2a1~U, IJlU_tJ£:t~tLl{1§jtl{Ry~s"J1fyt~ 
t!S: 
[0053] S201: tiflwtl4tJU_tff~WmJEfMi:&~1tt:, tift1mit~ 3mTS"Jtl11rf:l~tfis-j(/j\, !::tfr□ 
1100, iilnlGBSRS"JMAC CE,~ q:t , BSRq:t ~ 15 3mTtl11rf=lJ5(.tfisj(/j\ jg llOOxt ms"J ~ i31 m, £tft1mi:ij­
BSRt~:idi'rttft1mq=i /J\ IX 2s"Jt?J1:1=tfil, .lltaiicjgn Bi~U, 7F.1+x.1f1£0CffiUPii~BsR; 
[ 0054] S202: ttflwfilff /j\ IX 2 8"J LBTttf~, ta 5f!~pjz:c}J, JltBi, pJ l?J, ffiUPiEOCJfR '/~BSR, .tit Bi jg 

T2Bi ~U, i:ij-£t it1m q=i /j\ IX 28"14iJJllfil q:i S"JBSR:ifiltt/J\ IX 2'1t_Bf~£ftt; 
[0055J s203 = £fti1i4tJUttftw_t1Rs"JssR, :rtHY.st1119=1~:tAs1:/J\, reJl_t ffNtx 0 

[0056J s204: ftft1m4tJU_t ffNtX, 'Jt.JE_t ff ~W o 

[0057] ~1Jffi1Jtl -
[ 0058] £ T _t ;£~ Mff {JU= , Jtt ~ t/J :f:111 , tt ft1m jg J {~ ri '£ JE ~ £ ftt S"J MAC CE S"J l~ Im ti. , pJ l?J, 
:imttl?J, r1fA*~JJJil.: 
[oo59J a~lrf!PT ~s"J ~1Jffi1Jtl q:i, s102;¥os103PT L:?J, ~1t = xt£ti1is"J~FNrx~1l!uJ"IXm:1fLBT 
ttf¥, lk i=ELBTttt¥~1JlY:Bi£ffi~9&'/!K.~; £1Jr Fos"J ~9&'/J(~:;f mttt»1i&'IXJ>(.Bi, :m].[tft.ff 
xt£ftt8"J ~FNtX~iSUJ" IXJtt1T LB Tut¥, lk i=ELBTiif¥~1JlY:Bi£1Jr~IJ&'/!K.~s"J±IJ~{; IJfl5ELBT 
ii t¥nlG :C}J "_ft£ m Fo 81.J ~ IJ!Y: '/;FZJ)(. 7G mi TI ffi i& 'l!fz ~ Bi , :imtt ~ F ~ tX tt ~ /j\ tz: :& JEMAC CE~£ 
ftt, 1{R '/~MAC CE o 

[ 0060] ~ q:t , tt ftw xt £ Y:6 S"J ~ F NtX $)G~/j\ iz: filff ~ {Y( LB Tiif~ , 1~ JU ,:$:'/Y(LBTufi~IJ& , £ 
m ~IJ!Y: 'l!fz~ , 1::r $1 £wJr Fo s"J ~ 1J& 'l!fz~~ ~ mtttm 1& 'l!fz~, ~ 7F mtttm 1& 1x~, fsJ ~ ~ ~ a1 
fa],~@] :m].[1Jl.ffxt£fti1iS"J~FNtX$JG~/J\tz:filff LBTuf¥ ,1~JLl,:$:'/;FZLBTut¥~1J&, £1Jr~IJ!Y: 
{Y(~; _g[JUf~JLlLBTufipjz:C}J; f{~3£ffi Fos"J ~IJ&'/!fzJ>(.:;fmtttmi& {Y(~Bi, i:ij-£tft1mq=i~FN 
tX tt 'IBUl\ tz: S"J 1m :!=t fil q:i 81.J MAC CE :imtt ~ F N tX tt ~ /j" tz: 'it. )E~ £ ftt , -¥} lfR m ~ ftw q:i MA c fil q:i 
S"JMAC CE;~ q:i, _tj£~'/Y(LBTiif¥LfsJ fsJ~S"JBifsJpJL:?J,;t§[q_J ill PT L::J, :;f [q_J: j;kf(:, :imiiPi iua 
pjz:c}JLmTS"J~IJlj('/!fzJ>(., f{~f=E7Fmtttmi&'/!fz~a1LBTuf¥nlG:c}J ,MAC CE~f31s&BRl:B 3mT£tft1m 
S"J~p~'twm., jj~¾, .lltS'Ji:ij-MAC CE'1t.JE~£fti1i, ?tFolfRif1MAC CE, 1t1~£ft613E~$£rti11Jfl:f:fil 
{§ )E,Jtt1T ififl & tot~ tLl , ~~ J 7Firll s"J i)!] &'it.± , t~ ~ mp ~!Ji 0 

[0061] *1Jtl*iJl, xtr£ft61~3~/J\IX, /J\IX l~NtX$)G~/J\IX, /J\IX25fO/J\ IX3~~FNtX 
tt~/J\tz: ,xxa:tt:tm~ ,Y¥a$~£ftt ,xtr~'i"£fti1i ,ttflw~~m:fftt~~irs"J, ~.lltxtr 
~~£fti1is"Jttf¥t~li!~rffit/71.ll~J&; 
[0062] ttftwl:j /j\ fZ: 1J£iL Tat~, EB T~* ;:ttJJu, £fttl:f-iW11JW;tR E, mttft1m~jJQ/j\tz: 
2 , 00 3 jg,:$: 'it. SA ~ 1Jffi 1Ytl q:i S"J ~ tLl {§ 5t JfR '/~ 1f it q=i .~ ~ ¥P PT~ S"J 111Ef~ ~ ~ 00 , fr□ 00 3 ?fr~ , w 
go~ S"J fl~*~ at i's] $m, Bi i's] $m _t;j;~ tB J T 1 Bi ~u "T2S'J ~UlOT3Bt ~u , IJlU LJ&t~ tLl {§ jtl{R '/~ 1f 
it~t!S: 
[ 0063] S30 1 : tt ftw t~ 45{ JU S"J _t ff~ w m )E foi 'it.~ 1i Bi , tt ftwit ~ 3 mr 8"J £1}_ ?tf:t ~ it.5 A /j\ , !::t 
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~□ 1100, £_§_pjzBSRB'SMAC CE, Jt q=t, BSRq=t~ 15 §gu£]t1tttz~;j~jJ~L:;kJJ,Jg1 l00xt@B"J ~ 51 {1[, ttil/m 
~~ BsRt~5c ~~ ttml q=i /J, 1K 2 B"J tmw ~ , .rltst Jgn st ~Ll , 7G .llY. 1r1J EixJJtlJ ri i~ fo!kbt B"J BsR : 
[0064] S302: ttflml:ittff /j, [K 2 B'SLBTttfi ( LB Tl), ta ~:;@:K9!Y: '-ic~ r bti8BSRB'S :K9!50J\~ 

Jg1, .rltst Jgr2st~Ll: 
[0065] S303: t:}tt~ 5E B"JSt fa] fa] iWj, ttflw-P}lj(:ittff /j, IX 2B'SLBTufi ( LBT2), ia ~:;@pjzr}J, 
rm *J6iLlf1JH~B"J :K9!Y: {)(~2, JJtst :1/gT3St~Ll, !OC'lf'3~fflljpii~MbtB"JBSR, _§J~ttflw q=t /j, [K 2B'S 
tmW~q=t B'SBSRJfflu/J,[K2bti8.¥¥ft~; 
[0066] S304: ¥ft~45(fLlttftw_Lr~B'SBSR, ftHY.s£1t1ttt~:tAsj;:JJ,, ffi:Jl__rffNfX.o 
[0067] S305: ttil/m45(fLJ__rffNfx., bti8__rff~W 0 

[ oo6a J -g;; nID: 1:vtl [9 

[ 0069] ¥ T _t ~'g;; Jjffi {Jtl ~ , 3 LB T :K 9!t st , tt ftw Jg J & st :1:111 !IX '/f1 MAC CE ' PJ 12), imtt 12), r 7J 
A* -g;; J~ : 
[0010J ft ~;frf:iPJ :i&B"J 'g);;nffifJtl q=i, s102;f□ s103-ay l2J, ~it= xt¥ft~B"J ~FNfx~'iBz/J, 1K:itt1f LBT 
ttfi, & ftLBTttfi.:K9!Y:st ]i!ffi :K IJ& lj(Jy:; ]i!fJr Fo B'S :K !1& {)\~ 7G miurm i& lj(Jj[st , £j.[ tflff 
xt¥ft~B"J ~FNfxtt'iBz/J, [K:ittff LBTttfi, & ftLBTttfi:K9!Y:St1li!fJr:KIJ&lj(~B"J iv~; iiftl5ELBT 
ttfiB'S:KiJ&lj(~,mttrmi&lj(~st, .IR'if1MAC CE ,imttNfx.ttiBUJ, !Kbt~im*D'lr'3 ,~ . .¥¥ft~ o 

[0011 J Jtq=i, ttil/mxt¥ft~B"J ~FNfx.tt'iBz/J, !K:ittff~lj(LBTttfi, :fijfU:zfs:lj(LBTttfi:KIJ&, 1li! 
fJr :K 9!t lj(~ , H: u 1li!fJr Fo B'S :K IJ& lj( ~:;@~mitt rm i& lj( ~ , ~ 7G .mitt tln i& l;c ~ , l'sJ iWi ~ t9: st 
['s], jg@] £j.[1flff xt¥ft~B'S ~FNfx.tt'iBz/J, [K:ittff LBTufi, ;fijJLl:zts:l;cLBTufi:KiJ&, ]i!fJr:K9!Y: 
{}C~; §]i!fJr FoB"J :K9!J:lJ(~miUrmi& l;cJj[st, JJ!Ll!OC1r'3ttil/m q=tMAC~ q=i B'SMAC CE, JfflUNfx.tt 
1BUJ, [Kbt~im*□ 'lf1,~,.¥¥ft~, i~im*D'/f1 }~,fflrim*D¥ft~ttil/m.llx1r1§ JMAC CE; ;tt q=i, _t~&l;c 
LBTttf¥~~.rsJ rsJ !WiB"JstrsJ -ar 12J, jf§jqj ill -ar 12J,7f jqj; ~tt, imttr~ iuftmr}Jz mra"J :KY!tl;c~, ft 
miurmi&l;c~StLBT{J)ft:KIJ&, $t!\X'lr1JMAC CE, ~Fobt~!OC'/r1JMAC CEB'Sim*D'/f1 ,~,.¥¥ft~, 11!: 
1ij¥ft~ R.St~*□ ttftw 2 t:2.!0C1r'3 JMAC CE, {f :fij¥ft~[3~1i]J; R.st~*□ ttflml § lru B"J 'g;;pjj'ff oc, ~ 
% T 7Fi5-WB"Jim&bt"=t, t~i%11 J=J:tf:':l~~~o 
[ oon J -g;; nID: 1:vtl ±1. 

[ 0073] ¥ T _t ~ 'g;; Jjffi {Jtl = , tt ftw Jg J 1%: p. !IX '/f1 MAC CE B'S st tJL B'S 11£ ~Jfrt1: ' PJ 12), im tt 12), r 7J 
A*-g;;J~: 
[0014 J ft ~;frf:iPJ :i&B"J 'g);;nffifJtl q=i, s102;f□ s103-ay l2J, ~it= xt¥ft~B"J ~FNfx~'iBz/J, 1K:itt1f LBT 
ttfi , & ftLBTttfi.:K Y!t st ic ~:K IJ& st rsJ ; ic ~ B"J :KIJ& st rsJ 7G mitt rm i& st fsJ st , £ j.[ tfl 1f xt 
¥ft~B'S~FNfx.ttiSuJ,1K:itt1fLBTttf¥, R.ftLBTttfi:K!J!Y:stic~:KiJ&Stl'sJ BI.Jiv#I; iiftlkLBTtt 
fimJ;J ,B. ic~BI.JmJ;JstrsJ7Fmittrm1&strsJst, imtt~FNfxtt'iBz/J,!Kbt~MAc cE.¥¥ft~, JR 
'/f1MAC CEo 
[0075] ~liL £tftffilPJl2J, 12),"±_pjzMAC CE#~~MAC CEt~jc~~ftffilq=t~FNfx.tt'iBz/J,[KBI.Jtmw~ 

BI.J st~Ll797FJJfztst fsJ, ill PJ l2J, l2J, tflff LBTBI.J tmfztst l'sJ 797FJJfztst l'sJ, ~JI!., :zts:bt sJt~nID: 1Jtlxtinfz& 
stf'sJ:;f{$:Jl{$:p~JE; 
[ 007 6] tt illffi xt ¥ ft~ B'S~ FNfX tt 1BUJ, [K Jtt ff LB Tttf~ , {ij JU :zts:ljz LBTttfi :K iJ& , -ic ~,:zfs:lj( :K 
IJ& st rsJ , ft :KIJ& st rsJ 7F miMrm i& st rsJ B"J ·tt oc r , rsJ iWi ~ t9: st rsJ , jg @J £ j.[ tfl ff xt ¥ ft~ B"J ~ F N 
fx.tt1,SuJ,1K:itt1fLBTttf¥, 1ijfU2fs:1JZLBTttfi:K9!Y:, ic~2fs:lj(:KIJ&St l'sJ; 1iiLlLBTttf¥mr}Jst, 
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ii:. $}VG r}J st fa] , R ~ 31C$lLl 81.J m J/J st fa]~ rui:U fm i&St fa] st , i~ it~ q:r ~ FB't:tx tt il!z /j'\ IX 81.J 
4?JJW~q:r 81.JMAC CEimtl~FB't:txttil!z/j" IX1~j~~£ft5, IJ!Ll.!+Y.WH*~ q:rMAC~ q:r 81.JMAC CE;~ 
q:r, l:it~lJCLBTuli\zfsJ fa]~ 81.JStfsJpJ tJ.t§pJ ill pJt,)_~pj; ~ff, imtl!3~ *Ll~lJC*IJ!Y:StfsJ 
;f□ )vZr}Jst fa] ~~~j@:ufmi&St fa], ff pJ~~:l:m1:!¥:!3!i! TMAC CESI.J ~~jji., ~ey_'/~MAC CE, 1f1~MAC 

rn~•m~~&~ili~~3~~~~~oc,filffi~~£~£rm~~m~mfi~&~~ 
*Ll, :irf% T ~15-W ~ iJWJ&R~, t~r,§J ffl f=11*~.& o 

[0077] ~1JU:~-t~iJL xtr£ft51 ~3,t./J'\ IX, /j'\ IX 1:~Bt:txttil!z/j'\ IX, /j'\ IX2;f0/j'\ IX3~~FB't:fX 
ttil!z /J, IX , xxa ti :rm~ , r¥ft $ ,t.£ ft5 , xtr~,t.£ ft5 , tt ftw~ ~fil:ff ttil!z ~ 15-sl.J , ~ rttxtr 
~,t.£ ft5 ~ tlf¥ 1~ Ji!~ r 00 iv #I~ i~ ; 
[0078] ttftw-1:§ /j'\ IX 1 itiL J a:tt, EB T~~ ;)@tiJ□ , £ft51 ffHm'IIJ!U_mt~ E, ~ttftw:lt )]Q/j'\ IX 
2, 00 4:1/g*R S}j ~Jlffi wLl q:r 81.J ~*Llf~L:n:.!{g_1~1f1t q:r X ~flPpJ mSI.JifIEf~~~ 00, ti□ 00 4}1)T~, w 
~ * 81.J f~~~~ st fa] ta!, st fa] ta! J:t~ ill TT mt ~u "T2st ~Ll;f□T3St ~Ll , IJ!U l:itt~ *H~L:n:I+X '/f17:f 
i~'§tJS: 
[0079] S4O1: 3 ~fJJ13t{truitlm5E n ]3~, ttftwit. 3 ~ 81.JPH, rt tz□ ~39, g_§_)vZPHRSI.JMAC 
CE, ~q:r ,PHRqJ'E11,j3~81.JPH:1/g39, tt~i~PHRt~'.>t~ /J,IX2~4?JJJlt!.~, ic r:ff*tstfsJTl, ~ 
JR '/f1 !lxJJJtLl !3i i~ io!I! R sl.J P HR ; 
[0080] S4O2: tt~filff /j'\ IX 281.JLBTtlf¥ (LBTl), te 5'-!~*IJ&, 3 ~st fa] :1/gT2, Ne~ Tl Jg 

3ms, /J"rlOms; 
[0081 J S4O3: t:}tt~5E~St fa] fa]~, §tftw~lj(filff /j" IX281.JLBT:uf¥ (LBT2), te 5',!~)vZr}J, 
ic)R3~stfsJ :1/gT3, Ne~ Tl:1/g9ms, /J"rlOms, IIX'lf1i~BSR-.PHR, _fti~itftwq:r 1J,1X 281.J4?JJW~q:r 
81.JPHRifiltl/J'\ IX 2RJE~£ft5; 
[ 0082 J S4O4: £ftr1i41c1Utt ~ J: 1~81.J PHR, r!RW r}J $ *; sl.J jc/J,, iJsJ ~RJEr}J $, im~□tt ~ o 

[0083] S4O5: ttftw41cJIJ:C}J$i)sJ~irf4', tfRWitf4'iJWJ~RJE:C}J$o 
[ 0084 J ~ JJffi 1JLl /\ 
[oo8sJ £r 1:±1~JJffifJu~, tt~Jg T :irf%MAc cE@stRJE~£ft5, PT 12J,imtt12J, rnI-'>~R 
~J~: 
[ 0086 J ft~ frfi PT m sl.J ~ JJffi 1JLl q:r , s 10 2 ;¥□ s 10 3 PT tJ. '§ 1t = xt £ ft5 sf.J ~ F :JJt :tx tt1Bul" IX fil fi LB T 
ttf¥, JJz.. ftLBTtlf¥~1J!,:stic$*IJ&st fsJ; ic.$81.J ~IJ&st fsJ ~mitltmi&st rsJst, m::1[:tJvff xt 
£ft5$1.] ~FB't:fxtt~BUJ" IXfilff LBTtlli\, lJzftLBTtlli\*IJ!Y:Stic.$*IJ&StfsJ 81.Jiv#I; lri5ElUJis: 
fmi&StfsJStLBTtlf¥~1J!xst, l+Y.'/f1MAC CE, imtl:JJt:txttil!z/J'\IXRJEMAC CE~£ft5 0 

[ 0087] A 1* *iJL ~ ~ pJ tJ_ t,)_ ~)vZMAC CE*i~MAC CEt~'.>t~iri* ~ q:r ~FB'ttx ttiBUl" IX 81.J 4m 
tlt!. ~ sl.J st ~u 1g in*a st fsJ , ill PT l2J, 12), 1A 1T LB T sl.J ~ *t st rsJ Jg :tn*ast fsJ , ~JIL :zls: R S)j ~ 1fW: 1YLl xt in 
*astfsJ~fi'NJl1*!3~5E; 
[ 0088] tt ~ xt £ :{[5 81.J ~ FB'ttX tt 'IBUl" IX tt ff LBTtlf¥ , 1~ JU :z!s:ljc LB Ttlf¥ ~IJ& , ic $ :z!s:ljc * 
IJ!,:st fsJ , ft ~IJ&st fsJ ~ mitlfm i&st fsJ sl.J 'tt oc r , fsJ ~~~st fsJ , :i8@I m::1[ 1Afi xt £ft5 sl.J ~FB't 
:txttiBUl" IXfilff LBTtlf¥, 1~iU*lJCLBTtlf¥*1J!Y:, ic.$:zls:ljc*IJ&StfsJ; 1ilU~ftw~ilJ!LliUJt:fm 
i&St fa] st , LBTtlf¥ fn * )vZr}J st , )t; I1X '/f1 ~ ftw q:r MAC~ q:r 81.JMAC CE , ~ Fo i~ im ~□ '/f1 ,~,imtl:JJt:tx 
ttiBUl·IXRJE~£ft5, IJ!U; ~ff ,imtl!3!R *LltAffLBTtlf¥JvZr}Jsf.JstfsJ~~t@tlfmW:StfsJ, tz□ 5'! 

ft fm i&st fa] if;;~~ JvZ r}J, )t; I1X '/~MAC CE, rt Fo i~MAC CEt~'.>( ~tt ftw q:r Bt:tx ttil!z /j'\ IX 81.J 4?JJW 
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~, i4ttftw* N*XttiSUJ"IX Ef14?n:@.~ * EfJMAC CEbt:i!'.~~ft5; ;lt *, _tj£~1jzLBTul~ZJsJ 
fa] [Wj EJ{j a,t fa] PT l2J. ;,f1H~ fil pJ l2J. 7G ~;~ff, .tltS1{~~- TMAC CEB{J lf :'iY:'f1:, $t!f:l.1f1MAC CE,-P},&_ 
a1 :1:111 i4 !OC 1f1MAC CE EJ{j :li~H~o 1f1 -~, :im MN *x tttBUl" IX bt:i!'.~ ~ ft5 , 1t 1~ ~ ft5 PI l2J. & a1 :l:tM:1t ~□ tt 
ftw 8 i?:. !OC 'if1 T MAC CE , 1i1~~ ft513~1iJ$ :itt ff it :@.:l:fu ift/1 f!ll□ N tV , :iJ!!'!fc, T 7Git:@. EJ{J i~ f!lbt± , t~ 
i%1i J=llP1$~~0 
[0089] :$1JLl*-w, xtr~ft51 lf3~/J'\ IX, /j'\ IX 1£N*XttrBUJ'\ IX, /j'\ IX2Jf0/J'\ IX3£~FN*x 
tt1euJ,1X ,~~tt:1:m~ ,f¥1=E$~~tr5 ,x1r~~~tr5 ,ttflw~£:itt1ftt¥Bz~its{J, ~11txtr 
~~~tr5Efln:f¥t~JE~roow~i-J~; 
[0090] ttftw1=J/J'\IX l~iL J ~ti, EB r_\fk* ;:t~JJ□ ,~ft5HfH1i5~1J!ij;;f'~E, *ttftw:!:~JJ□ /J'\IX 

2, oosJg*bt~~MffiYLl* s{Jt~tVf§:5tl=OC1f11Jt!* x. -flPPT ~Efl1mt¥~~00, :tz□ oosJiJr~, * 
~ ~ EJ{J :tl~~~ a1 fa]$@, S1 fa] $@--1.t;f- t±:1 TT 1 S1 ~V, T2S1 ~Vl□T3S1 ~V , IJ!V --1.J£t~ tV f§ 5tl=OC 1f11i 
t!'E1tr5: 
[0091] S5O1: 3/iI~·1Jn1tf1ij@u11"'t'.iE n p~, ~ftwit• 3filJEJ{JPHbl'.:iz□£39, t_[MPHRS{JMAC CE, 
;tt* ,MAc cE*'E1.15i:1§ 1rus{JPH7')39, t~j(*/J'\1X2s{J¥,;J:@.~, ic.)K r i:1§mJa-trsJn; 
[0092] S5O2: ttftw:ittff /j'\ IX2E8LBT:u;f¥, tt~£7':IJ& (LBTl), ic)R r i:1§1rus1 fa] 7')T2, Ji!§:~ 
Tl7']3ms,~"T1Oms; 
[0093] S5O3: ttflwi=E~~IJ!ijJi!§: ~ Tl :T>.11OmsS{JT3a,f fs], T3S1 fa] iv, .!=0Ctf1i~PHR, :imMN*Xtttlt:im 
~□~ft5 0 

[ 0094 J ~r ~ - bt ~ t1J Ji!/, , * bt ~ ~ hl!1 iYLl t~1~ - lo/ N tH§ 5tl+:Z 1f13&JI , 00 6 Jg* bt ~ ~ hl!1 
1JLl*NtLl1§5t.l=OC1f13&JIB{Jiat1J~~, iz□ 006Jifr~, ~3&Jl'E1tt: ±Mtl~61,tftAftl~62;¥□ .l=OC 

tf1tl~63; 
[oo9sJ ;tt* ,±Mtl~61,fflri:1§1iJEfo!l!bt~1tt:a-t ,±MMAc cE;1J\Afm~62,mrxt~tr5 
EJ{j~FN*xtttlt/J'\IXtAffLBT; .l=OC'if1fl~63, fflr1~iVLBTS{JtAff~*Fo, .!=0Ctf1MAC CEo 
[0096] ;!t*, 1:J£MAC CE'E1ttt~1lf lX~~t~EBSR;¥D/Elx::C;/J$~;1~EPHR; --1.J£fo!l!bt~14 
'E1ml2J.rff~-~Elx:~$~=3~~Efj_tff~ffl~i:1§mfm½~Efl~fflAlf£~tt$t~Elx:~ 
i:1§ J: ff ~1As iv ~s1 i:1§ mf 19: lf 11£ ½ lf Ef1 ~ 1As , YtiV _t 1f '8t fJ! :fr Wcli :l:Jl ft, sf.J * 11 AT Elx: ~ r 
BSR, BSRm}J,)jJESj~j@Sj, :m f:f.tBSRJESj~j@Sj lii:1§1rulfltE½!lrBI.J~ffl, mJAA--1.t~JESj~j@ 
a1 ,PHRBI.JWcJlbt±23z1t ,1;$:ir5$fijijli*/J"IXScel 1, :c}J$t~tV~~s{Jr}J$§J :igj@u11"'tJEflj3~ o 

[oo97J 1=E-l*PT~Efl~Jll!1fJLl* ,_t;r;t3&JtnT 2zs1:1:111bt:i!'.MAc cE~~tr5 ,tA.1fm~62,A 
1$fflr :Xt~ft5Efl~FNtXtttEz/J'\ IX:ittffLBTu;f¥: ;t§mI:1:111 ,.l+X'if1m~63, A1$fflr: iJlkLBTu 
:f¥M:c;/Ja,t, :imn~FN*xtttlt/J, IXbt:i!'.MAC CE~~ft5, .!=0Ctf1MAC CE o 

[0098] 1=E-lqiPT~Efl~hl!11JLl*, Jg T {~~:$:bt:i!'.~~ft5E8MAC CEE8l'liJl·t1: ,:J'Affm~62, 'E1 
tJS: *-tA1f-=t-m~, fflrxt~ft5Efl~FN*xtttEz/J'\IX:ittffLBTu;f¥, &i=ELBT:u:f¥7':IJ&S1£ffi 
7':!1!J:1J(J~: *-fo!l!bt-=t-m~, fflr £1Jr Fos{J 7':IJ&fj(~7Gj@uflh!¾}j(~S1, fo!l!bt*-tAff-=t-t~ 
~tA:ff xt~ft6B{J~FN*xtt1Ez/J, 1X:ittffLBTu;f¥ ,& i=ELBTu:f¥7':!1!Y:S1£iJr7':IJ&iJ(~; ffiM:l:fil, 
.!=0Ctf1m~63A'f*fflr: iJlJELBTu:f¥M:C;/J ,li£ffi FoE87':IJ!J:{J(~7Gl@UtlJf&lj(~a,t ,:im:U~F 
NtXtttBUJ"IXbt:i!'.MAC CE~~ft5 ,.l=OC1f1MAC CEo 
[0099] f=[-lqiPJ m;S{J~Jll!11JU *, tAffm~62, A1$fflr: *=tAff-=t-tl~, fflrxt~ft5B{J 
~FN*xtttEz/J, IX:ittffLBTu;f¥, & i=ELBTu:f¥7':!1!Y:a1£ffi7':IJ&iJ(~; *=io!l!bt-=t-m~, fflr ]! 
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ffi Fo B"J ~ IJ& ljz~ :::f rui:tltm i5t ljz~st , fo!I! bt* = 1A ff-=f tltk:1A ff xt J=ifr~£ ft5 B"J :=H: R;tX tt1BUJ\ 
IXfilff LBT:tlli, &-tELBT:tlfi~IJ&St£fJr~IJ&ljz~; ;t§m:tm, l+Y.1f1ffitk:63, A~ffl r: ~ftJJE 
LB T:tlfi B"J ~ IJ& lJZ~rui:tltm i& ljzJj[ st , !IX 1f1MAC CE, JM:tl R;tX tt~BUJ\ IX bt:iEJM ~O 1f1 ,~, ~ £ 
Y:6 0 

[0100] a~;frf!PJ:i&B"J~m!!fJLl*, 7'J J {~pfbt:iE~£ft5B"JMAC CEB"J~5&·r~ ,tAffffitk:62, ~ 
tt: * -1A1T-=fffitk:, ffl rxt£ft5B"J:=H:R;txttiBUJ\1XfilffLBT:tlfi, &i=ELBT:tlfi~IJ&Stic$ 
~ !J!i st fsJ : * -fo!I! bt-=f ffitk: , ffl r ic $ s"J ~ !J!i st fsJ :::f mi:tl Bl i& st l'sJ st , fo!I! bt* - 1Jl ff-=f tltk: 
1Affxt£ft51'1"J~FR;tXttrffi:/J\1XfilffLBT:tlfi, &i=ELBT:tlfi~!J!istic$~!]!j[StfsJ: ;t§m:tm, !IX 
1f1tltk:63, Jl-14:fflr: ~Jrl5ELBT:tlfig\ZJ}J ,H ic.$6"1 ~!]!j[StfsJ :::frui:tltmi&strsJst, Jfiltl~FR*X 
ttiBUJ\IXbt:iEMAC CE~£ft5 ,t0C1f1MAC CEo 
[0101 J ,a~;frpPJ :i&B"J~m!!fJLl*, :f.JT :ijj¥:%MAC CEruiStbt*~¥ft5 ,1Afftltk:62 ,~tt: * 
[J] 1A1Tf" tltk: , ffl r xt £ Y:6 B"1 ~ F R*X ttrffi: /j\ IX fil ff LB T:tlfi , & a LB T:tlfi ~!/!)[st ic $~ !]!j[ 
st fsJ : * [J] fo!l!bt-=f tltk: , ffl ric$ B"1 ~ !l!i st fsJ :::f mi:tl Bl i& st fsJ st , fo!I! bt* [J] 1A ff-=f tltk:1A ff 
xt£ft5B"J ~FR;tXtti,SuJ, IXfilff LBT:tlfi, & ,tELBT:tlfi~IJ&Stic.$~IJ&st fa]; ;t§m:tm, t0C1f1tl 
tk:63, A~ffl r: wf15EjLlJt:tmi&stfsJStLBT:tlfi~IJ&St, t0C1f1MAC CE, JM:tlR;tXtti,SuJ,IXbt:iE 
MAC CE~£ft5 o 
[0102J i=E~P~ mffl *, ±P>Ztltk:61, 1Afftltk:62lo!!X1f1ffitk:63:l:?JPJ El31:frr~IB"J * :'R:9± 
~~(CPU, Central Processing Unit) ,1J'l!£9±~~(MPU ,Microprocessor Unit),~ ffl~g\Z 
~JF1HASIC ,Application Speci fie Integrated Circuit) ~JJ);l.:1:m PJ~fifl 11$-YLl (FPGA, 
Field-Programmable Gate Array)~~JJ);f.o 
[ 0103] £r pJ ~ R S)j tiJ ,~,, * R S)j ~ ml! 'WU t,£1f¾ ~;frp~ ftw , 00 7 Jg* bZ S}j ~ml! 11Ll * ~ ftw B"J §;a 
tiJ ~ ~ , ~o oo 1 J=itr~ , i~ ti flw~ 1t = 1¥1~ ~ 1110 9±~ ~ 12 , 9±~.~12 * t¥1it ~it~ tJl -ar 1Jl1f tl't 
4-, 91:~~72, ffl r1Affit~m PJ1Afftl't4-, 12J_~JJ);l,12)_ T~1t: 3~~JEfo!l!bt9k14St, ±P>ZMAC 
cE: xt £tr:5 s"J ~FR;tXtt1BuJ, 1X 1Aff LBT: 1~ JLlLBTB"11Jlff §;a *Fo, !IX 1f1MAc cEo 
[0104] a ~;frpPJ m;B"J ~m!!1YLl *, Jg J :©:St:l:fu!!X1f1MAC CE, _t~xt£ft5B"J ~FR;tXttiBUJ\ IX 
1Jlff7'cU)r J§iJ?,LBT, {~iLlLBTB"11Aff§;a *Fo, t0C1f1MAC CE, ~tt: xt£ft5B"J ~FR;txttrffi:/J, IXfil 
1TLBT:tlfi; ~ft15ELBT:tlfig\ZJ}JSt ,Jfiltl~FR;tXttrffi:/J\IXbt:iEMAC CE~£ft5, l+Y.1f1MAC CEo 
[0105] a~;frpPJ :i&B"J ~m!!1JLl *, fil~w:1:m, tt~:f.J 7 {~Hlbt:iE~£ft5B"JMAC CEB"Ji'tt~Jri·[·~, 
_tit xt £ tr:5 s"J ~ F Bt ;tx tt rffi: /J, IX tA ff 7'c u1r Fo w. LB r , 1~ iu LB r s"J 1A ff §;a* Fo , 1+Y.1f1 MA c cE , ~ 
tt: xt£ft5B"J~FR;txttrffi:/J,IXfilffLBT:tlfi, &-tELBT:tlfi~IJ&St£fJr~IJ&ljz~; £fJr J§B"J ~ 
!J!!{ljz~:::f rui:tltm'&ljz~st, 11!2[1Jlff xt£ft51'1"J~FR;txttrffi:/J\IXJtt1TLBT:tlfi, & ,tELBT:tlfi 
~IJ&St£ffi~IJ&lJZ~B"Jw.ltl; ~ftl5ELBT:tlfig\ZJ}J ,H£fJr JaB"J~IJ&ljz~:::f~:tltmi&ljzJJ[st, 
Jfiltl~FR;txttiBUJ\ IXbt:iEMAC CE~£ft5, t0C1f1MAC CE o 
[0106] a~;frpPJ;Jzt;s"J~nw:11Ll*, 3LBT~IJ&st ,~ftw:f.JT &St:l:i!!!!X1f1MAC CE,_t~xt£ft5 
B"J ~FR;txttrffi:/J\ IX1Jlff7'cUJr J§w.LBT ,{~iLlLBTE1"11A1Tm*Ja, l+Y.1f1MAC CE, ~tt: xt£ft5B"J 
~FR;txtt1,SuJ,1X3#ffLBT:tlfi, &-tELBT:tlfi~!J!!{St£fJr~!J!Y:lJZIY:; £fJr JaB"J ~IJ&ljz~:::frui 
:tltm '& ljz~st , 11! 11[ 1A ff xt ?fr~£ ft5 B"J ~ F R;tx ttrffi: /j\ IX fil ff LB T:tlf~ , R_ 1:LBT:tlfi~!J!Y: st 
£fJr ~ !J!!{ ljz ~ B"J z:15- ]Jf ; ~m 5E LB T:tlfi B"1 ~ !J!!{ ljz ~mi:tl Bl'& ljzJJ[st , !IX 1f1MA c CE , Jfil:UR ;tx tt 
rffi:/J\1Xbt:iEJM~01f1,~,~£ft5 0 
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[ 01 07] ft - ** pJ m; B"J ~ JJW: fytl q:r , ft Yffij 79 T 1:~Ul 11X 'lf1 MAC CE B"J at ifJl B"J 11HiiH1: , _t 5£ xt ¥ ft~ 

B"J ~FRifXttrSuJ, 1X1PAf5'cPJr f§i,R.LBT ,fiitlLBTB"JtA:fff~f:~f§, .!{X'{f1MAC CE, 'ElAt: xt¥ft~B"J 
~FRifXtttBUJ-IX3#:ff LBTtt:f¥, JJz.aLBTu;f-'1!.~IJ!xatic.*~IJ!xat fa]; ic.*ITT ~IJ&at fa] :;f iaitt 
t»1i&atfsJ at, £~1A:ff xt¥ft~ITT ~FRifXtttBUJ-IX:ittffLBTu;f-'1!., JJz.aLBTu;f-'1!.~IJ&atic.*~ 
IJ& at fa] B"J w !Ji ; 11)% k LB Tttf~M :c}J" ii ii:.* B"J ~ !J!Y: at fa] :;f iaiutln i!1 at fa] at ' im tt ~ FR if,£ ttt&: 
/J,IX£JEMAC CE~¥ft~ ,11X1f1MAC CEo 
[01 oaJ a -lrf!PT m;B"J ~JJW:fJLl q:r, ftftffff 19 T J/e¥%MAC CEiaiat£JE~¥ft~, J:5£xt¥ft~B"J ~F 
RifXttt&: /j, IX tA:ff 5'c PJr f§ib?,LBT, fi itlLBT ITT 1A1T fa :!l !§ , !IX '/f1MAC CE, 'El, tJS: xt ¥ ft~ B"J ~FR 
if,£ ttt&: /J, IX :ittff LBTu;f-'1!., JJz. ftLBTu;f-'1!.~IJ&at ic.*~IJ!xat fa] ; ic.* B"J ~ IJ&at fa] :;f mill tlni& 
at fa] at , _m: 11[ tAff xt ¥ ft~ B"J ~FR ifX ttrSuJ, IX :itt 1T LBTu;f-'1!. , JJz. a LB Tu;f-'1!.~IJ!X at ii:.*~ IJ!Y: at 
fa] B"Jw&I: tiftlkitlit:tJni&at fa] atLBTu;f-'1!.~IJ!xat, 11X1f1MAC CE, JfflURtX~iBUJ-IX £JEMAC 
CE~¥ft~o 
[0109J *~Jftl!Wui2.tt-1rrit•m PT~ft m:t, PTl2J,19RoMCWu~□, ,R ~f¥1~~-FLAsHf¥1it~­
~f$#&Jlw) -~fflii~ft m:i C fytl:tz□, ~lw, ~ffi:!klRi}J~w) ,:Yt;${¥fi11r m:i C 11u:tz□, CD-ROM,DVD­
ROM, f~ ~ , f~ ww) l2J, JJz.,; 1ml~ ~□ ~~ B"J :f¥F¥f¥1i1 ~ ; it #tfl PT~ ft J9! q:r f¥1i1 ~ it #iffl PT tA 
1rm4, 31Afftl'i4at, §I jEQ~y-,t.tztW~tA:ff'EJ,tJ5l2J, ~B"1~1t: 
[011 oJ 3~,5:~Ju:!!£~1tt:at, ±MMAc cE: xt¥tr:~s"J ~FRifXttt&:/J, 1XtA1f5'cPJr f§i,R.LBT; fi 
itlLBTITT1Jlff~;!l!§, 11X1f1MAC CEo 
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Methods and Devices for Supporting Access to Unlicensed Radio Resourcesin 
Wireless Communication Systems 

Technical Field 

Embodiments of the present invention generally relate to 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. 

]5 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 Partnership Project 
(3GPP). The 3rd 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 communicate wrth wireless 
communication devices within a relatively large geographical coverage area. 
Typically, wireless communication devices, or User Equipment (UEs) as they are 
often referred to, communicate with a Core Network (CN) of the 3G wireless 

25 communication system via a Radio Network Subsystem (RNS). A wireless 
communication system typically comprises a plurality of radio network subsystems, 
each radio network subsystem comprising one or more cells to which UEs may 
attach, and thereby connect to the network. Each macro-cellular RNS further 
comprises a controller, in a form of a Radio Network Controller (RNC), operably 

30 coupled to the one or more NodeBs. Communicationsystems and networks have 
developed towards a broadband and mobile system. The 3rd Generation Partnership 
Project has developed the so-called Long Term Evolution (L TE) and L TE advanced 
solutions, namely, an Evolved Universal Mobile Telecommunication System 
Territorial Radio Access Network, (E-UTRAN), for a mobile access network, and a 

35 System Architecture Evolution (SAE) solution, namely, an Evolved Packet Core 
(EPC), for a mobile core network. A macroce!I in an L TE system is supported by a 
base station known as an eNodeB or eNB {evolved NodeB). 

Current wireless communications nen.vorks operate using licensed radio spectrum in 

40 which multiple accesses to the communications resources of the licensed radio 
spectrum is strictly controlled. Each user of the network is essentially provided a 
"slice" of the spectrum using a variety of multiple access techniques such as, by way 
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of example only but not limited to, frequency division multiplexing, time division 
multiplexing, code division multiplexing, and space division multiplexing or a 
combination of one or more of these techniques. Even with a combination of these 
techniques, with the popularity of mobile telecommunications, the capacity of current 

5 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 capacity. For example, a network based on the 
Long Term Evolution (L TE)/LTE advanced standards has an enhanced downlink that 

10 uses a Licensed-Assisted-Access (LAA) procedure to operate on unlicensed 
spectrum. All communication devices need to complete a LBT (Usten Before Talk) 
procedure before accessing an unlicensed channeL 

Some LAA techniques use a clear channel assessment {CCA} check on channels of 
the unlicensed spectrum to determine the presence or absence of other signals prior 

15 to using the channel. 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 station with signalling.Typically, a UE 
performs a CAA check by using energy detection to determine the presence or 
absence of other signals on a particular carrier, resource block and/or channel to 

20 determine if that carrier, resource block and/or channel is occupied or clear to use. 
The LBT procedure may be used for LAA carriers from the unlicensed spectrum. 
Normally carriers from the licensed spectrum are specifically reserved for each U E 
and thus typicafly do not require the LBT procedure and/or CCA check, 

25 Currently, for LAA in L TE, DL (downlink) and UL (uplink) are implemented in different 
ways, and an eNB can start a DL transmission anytime on any channel while UEs 
can only start an UL transmission on specific subframes of specific channels 
allocated by the eNB with UL Grant messages. Hence, a U E has comparatively fewer 
chances to access unlicensed carriers and UL performance may also be 

30 disadvantaged as a result 

35 

It would be advantageous to provide a means forimproving the efficiency of a UE's 
access to an unlicensed wireless communications channel. 

Summary 

This Summary is provided to introduce a selection of concepts in a simplified form 
that are further described below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the claimed subject matter, 
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nor is it intended to be used as an aid in determining the scope of the claimed subject 
matter. 

According to a first aspect of the present invention there is provided a network 
element for supporting communications in a wireless communication system, the 

5 network element comprising a transmitter circuit arranged to transmit a message, for 
reception by a wireless communication device in the wireless communication system, 
comprising information for assisting the wireless communication device to access an 
unlicensed radio resource, wherein the network element is arranged to configure a 
Licensed Assisted Access (LAA) uplink channel comprising subframes, each 

10 subframe having "r!" OFDM symbols, 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 the network element 
is further arranged to configure a Maximum Channel Occupied Time {MCOT) period 
during which a channel of the unlicensed radio resource 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 period 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 communication device to postpone a Category 4 Listen Before Talk 

20 procedure following a previous Listen Before Talk procedure failure. 

25 

The network element may be an eNB. 

The message may be included in Downlink Control Information. 

In one embodiment the network element and wireless communication device are 
arranged to support a Listen Before Talk (LBT) procedure. In one particular 
embodiment the wireless communication system is an L TE advanced system in 
which Licensed Assisted Access is supported and which uses a Listen Before Talk 

30 procedure. It has been agreed that Usten 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 1 3, Category 4 has been adopted as the only LBT type for downlink. 
35 

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 indicator per 
subframe. 

40 The instruction to postpone a Category 4 Listen Before Talk procedure following a 
previous Listen Before Talk procedure failure may be indicated by a single bit per 
subframe. 
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In some embodiments, the message transmitted by the network element may include 
information relating to at least one of an uplink subframe size and an uplink subframe 
location. 

5 The message may include information indicating in which subframe a gap needs to 
be blanked for LBT procedures for a plurality of wireless communication devices 
multiplexed onto the LAA uplink channel. 

1 O According to a second aspect of the invention, there is provided a wireless 
communication device adapted to perform a Listen Before Talk (LBT) 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 wireless communication device to access an unlicensed 

15 radio resource using a Licensed Assisted Access (LAA) uplink channel comprising 
subframes, each subframe having "n" OFDM symbols, where "rl" 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 
message includes information relating to at least one of: (i) the position of the gap; (ii) 

20 a remaining duration of a Maximum Channel Occupied Time MCOT period which is 
available to the wireless communication device; (iii) an instruction for the wireless 
communication device to switch from a Category 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. 

30 

The wireless communication device may be a User Equipment or similar mobile 
communications device, 

In one embodiment, the message further includes information indicating in which 
subframe a gap needs to 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 
whether 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. 

40 
In one embodiment, the signal processor is arranged to determine if 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 it a Listen Before Talk procedure failed 
on a previous subframe with a single UE indicated. 

In another embodiment. the wireless communication device includes a signal 
processor for determining whether the wireless 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 network element relating to a 

10 remaining duration of an Maximum Channel Occupation Time and, optionally, the 
position of the gap. 

According to a third aspect of the invention, there is provided a method for enabling 
communications in a wireless communication device in a wireless communication 

15 system, the method comprising, at a network element of the wireless communication 
system, transmitting to the wireless communication device, a message comprising 
information for assisting the wireless communication device to access an unlicensed 
radio resource: configuring a Licensed Assisted Access (LAA) uplink channel 
comprising subframes, each subframe having "n" OFDM symbols, where "n" is an 

20 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, 
configuring a Maximum Channel Occupied 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; (ii) a 

25 remaining duration of the MCOT period which is available to the wireless 
communication device; (iii) an instruction for the wireless communication device to 
switch from a Category 4 to a Category 2 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 procedure failure. 

30 

The method may also include, at the wireless communication device, determining if a 
Category 4 Listen Before Talk procedure can be postponed following a previous 
Listen Before Talk procedure failure. 

35 According to a fourth aspect of the invention, there is provided a non-transitory 
computer readable medium having computer readable instructions stored thereon tor 
execution by a processor to perform the method according to the third aspect 

The non-transitory' computer readable medium may comprise at least one from a 
40 group consisting of: a hard dlsk, a CD-ROM, an optical storage devlce, a magnetic 

storage device, a Read Only fv1emory, a Programmable Read Only Memory, an 
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Erasable Programmable Read Only Memory, EPROM, an Electrically Erasable 
Prograrnmable Read Only Memory and a Flash memor:r 

Brief description of the drawings 

Further details, 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 illustrated for simplicity and clarity and have not necessarily been drawn to scale. 
Like reference numerals have been included ln the respective drawings to ease 
understanding. 

Figure 1 is a simplified block diagram of a part of a cellular communication 
system and operating in accordance with an example embodiment; 

15 Figure 2 is a first timing diagram mustrating an example of a Licensed Assisted 
Access method utilising Listen Before Talk procedures; 

Figures 3 and 4 are second and third timing diagrams illustrating an example 
of a Licensed Assisted Access method for multiple User Equipments; and 

Figure 5 is a table mustrating relevant pararneters utilised by a User 
20 Equipment when accessing unlicensed spectrum. 

25 
Detailed description of the preferred embodiments 

Those skilled in the art will recognise and appreciate that the specifics of the 
examples described are merely illustrative of some embodiments and that the 
teachings set forth herein are applicable in a variety of alternative settings. 

30 Referring now to FIG_ 1 , an example of part of an LTEcellular communication system 
operating in accordance with embodiments of the invention is illustrated and 
indicated generally at 100 and comprises an evolved Node B (eNB) 1o 1 supporting 
an L TE cell 102. In other embodiments, the eNB 101 may support a multiplicity of 
cells. The evolved Node B 10 1 comprises a part of a radio access network which in 

35 this example is an E-UTRAN. User Equipments 103a, 103b, 103c 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 eel! 102 and be in a 
connected mode at any given time. An evolved packet core (EPC) of the Wireless 
Communications System of FIG.1 includes a Packet Gateway P-GW 104 and a 

40 Serving GPRS (General Packet Radio 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 perforrns a routing and tunnelling function for traffic to and frorn the cell 
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102, while the P-GW 104 links with external packet networks. The EPC also 
comprises a Mobllity Management Entity 106, The eNB 101 is linked to the SSGN 
105 through the Mobility Management Entity (MME) 106. The eNB 101 is also 
connected with the P-GVV 104 through the MME 106 and a Service Gateway S-GW 

5 107. The MME 106 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 transmitting messages to one or more User 
Equiprnents 103a, 103b, 103c. The messages transmitted include certain information 
(to be described in further detail below) for assisting a User Equipment to access an 

10 unlicensed radio resource which is provided by the eNB in addition to licensed 
carriers. Unlicensed carriers work together with licensed carriers in Carrier 
Aggregation. The rnessages may be included in Downlink Control Information. Each 
User Equipment 103a, 103b and 38, 103c includes a receiver 110 for receiving 
rnessages from the eNB 10 1 and a signal processor 111 for determining certain 

15 factors, 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 36.21 3 and defines 

20 four priority classes. A contention window is also defined for each priority and a 

random value is chosen and used to determine the number of CCAs to be done 
within one LBT procedure. Choosing a random value minimises the chances of 
collisions between different eNBs attempting to access the same unlicensed channel. 
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 period. 
In accordance with currently proposed downlink lBT procedures, the eNB 10 1 listens 
to the unlicensed channel to determine if the channel is already in use by some other 
device. Once the channel is detected to be free, the eNB 10 1 starts a defer period 

30 followed by a CCA countdown. If, during the coL1ntdown period, a signal is detected, 
then the eNB suspends the countdown until the signal has gone whereupon the 
countdown procedure ls resumed after expiry of another defer period. When the 
countdown value is equal to zero, 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 !n 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, 103c in a so-called one-shot or 
Category 2 LBT procedure. Unlike the downlink, the uplink requires multiplexing of 

multiple UEs and so the eNB 101 needs to coordinate these multiple devices to 
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access the same channel at the same time. In order to support multi-UE multiplexing, 
all UEs must start transmission exactly at the same time otherwise signals from a U E 
that starts earliest will cause all other U E LBT procedure ls to faiL A Licensed 
Assisted Access uplink transmission in this example is arranged in subframes. Each 

5 subframe has "n" OFDM symbols and at least one symbol is blanked to create a gap. 
In these gaps, UEs may perform an LBT procedure and start transmission 
immediately after the gap. In one embodiment. each subframe ls 1 ms long with 14 

symbols and either the first and/or second symbol are blanked. In accordance with 
one embodiment of the invention, the eNB indicates the position of the gaps to the 

10 UEs 103a, 103b, 103c. During the gaps, a UE may either perform a Category 2 LBT 
when its following transmission burst lies within an existing MCOT, or a Category 4 
LBT when its following transmission burst cannot be finished within an existing 
MCOT. ff the Category 4 LBT cannot be completed within one gap, it has to continue 
its LBT procedure in the next gap which will be at least 1 ms later and so on. 

15 

In order for a U E to select the more appropriate LBT procedure (for example, 
Category 2 as opposed to Category 4) it is advantageous for a U E to know how 
rnuch of the MCOT is remaining. For example, a UE \·viii know how long it requires to 

20 transmit its data and therefore if it also knows the duration of the remaining MCOT it 
will be able to deduce if the transmission can be completed within the remaining 
MCOT window or not. For example, if the UE determines that the transmission would 
not fall outside the MCOT window then it can perform a Category 2 LBT procedure. tf 

on the other hand the U E determines that 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 certain circumstances 
to be 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 is included in the message sent 

from the eNB in Downlink Control Information. Alternatively, the remaining MCOT 
can be inferred by the signal processor 111 in the UE by counting down one 
subframe from the predefined MCOT value whenever the U E 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 result in the UE occupying the unlicensed channel time 
with an improper LBT. 

A Category 2 LBT procedure is ah .. vays preferred for LAA uplink as it helps a U E to 
40 grab an unlicensed 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 U E to switch from a Category 4 to a Category 2 LBT procedure under certain 
circumstances. The instruction can be included in the message transmitted by the 
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eNB in Downlink Control Information. A single bit indication per subframe can be 
used. If such bit is not sent, then the UE continues to use Category 4 LBT 
Alternatively, 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 f\,1COT period which are larger 
than 25 microseconds need not be included in the total transmission duration. 

10 Therefore It can be said that the subframes for which a UE performed an LBT but 
failed do not form part of the MCOT. 

In the example of figure 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 to 9) which are 

15 allocated to only one UE and a downlink LBT initiates a MCOT of 8 ms. The single 
U E needs to finish a 25 ~ts LBT (that is a one shot/Category 2 LBT) before its uplink 
transmission commences and if the first 25 ~IB LBT fails, the U E needs to wait until 
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 Category 4 LBT can be 
postponed following an LBT failure. In case 1, a U E (such as 103a of figure 1) has 
failed its first LBT at the commencement of subframe 4 but succeeded in lts second 
LBT one subframe later. So it starts its uplink transmissions from subframe number 5 
and keeps transmitting without a break up to the start of subframe 9 whereupon the 

25 eNB-initiated MCOT expires. In case 2, the U E succeeded in its first LBT and so it 

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 initiated 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. 

35 A signalling indicator is transmitted in a message from the eNB to the UEs to indicate, 
for each uplink subframe, if a Category 4 LBT can be postponedbyone subframe 
when an LBT failed on this subframe. Alternatively, the signal processing capability of 
the U E 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 

40 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, one or more 
parameters indicating how many uplink subframes are allocated and where they are. 
Such an indicator could be designated"subframe's size" and could comprise 3 to 4 
bits. The allocated subframes for a particular U E do not have to be contiguous. The 

5 size of a subframe has to be knovvn to the U E is so it can correctly configure the 
uplink channel. For multiple UEs, an information field designated "multiple UEs 
bitmap {one bit per scheduled uplink subframe) is used to indicate to the UEs in 
which subframes a gap needs to be blanked for an LBT procedure. 

1 O In another example, the eNB sends to the U E one or more parameters in a unicast 
manner indicating how many uplink subframes are allocated and where they are. The 
allocated subframes for a partjcular UE do not have to be contiguous. For multiple 
UEs, and information field designated "multiple UEs bitmap (one bit per scheduled 
uplink subframe} is used to 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 transmissions. 

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, If an 
uplink transmission can be completed within this remaining period, a category 2 LBT 
is required. Otherwise, a category 4 LBT is required. This information field could be 
sent in either a broadcast manner or a unicast manner and if it is sent in the unicast 

25 manner to 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 timing 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 to 3) and six uplink subframes (4 to 9) 
which are allocated to two UEs,UE1 and UE2, (such as 103a and 103b of figure 
1 )and a downlink LBT initiates a MCOT of 8 ms. Each U E needs to finish a 25 µs 
LBT (that is a one shot/Category 2 LBT} before its uplink transmission commences 
and if the first 25 µs LBT fails, the U E needs to wait until the beginning of the next 

35 subframe before it can perform another LBT. If a subframe is not used by either UE, 
then it is not included in the remaining MCOT duration. If a subframe is used by 
either UE, then it is included in the remaining MCOT duration. In figure 3, subframes 
4 to 9 are allocated for use by UE1 and subframes 6 to 8 are allocated for use by 
UE2. !n figure 4, subframes 4 to 9 are allocated to UE1 and subframes 4 to 6 are 

40 allocated to UE2. Both UEs can use the same subframe but are allocated different 
resource blocks. In case 1 illustrated in figure 3, following failure of a Category 2 LBT 
by UE1 at subframe 4, the category 4 LBT can be postponed by one subframe 
because subframe number 4 is unused by either 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 size' 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 00111 0 meaning that the third, 

10 foutih and fifth subframes are allocated to multiple UEs (and the first second and 
sixth subframes to 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 UEs (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) 
comprises four subframes. These information fields can be sent from the eNB to the 
UEs with the uplink grant message or a.ltematively can be broadcast at the same 
time the uplink grant is 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 postponed by a least two successive subframes if LBT 
failure occurs. Referring to figure 4 again, since the first subframe is scheduled to 
multiple UEs, the signal processing functionality of both UE1 and UE2 can deduce 

25 that the Category 4 LBT cannot be postponed following an earlier LBT failure. 

Referring now to the table of figure 5, a method describing how a U E can deduce 
whether or not it can postpone a category 4 LBTbased 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 transmissions)isequal to 3 (that is 3 ms or three 
subframes) and this value is transmitted 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 'multiple UEs bitmap' of o 1 0000 shown in row 502 means 
that only subframe number 5 ls used by more than one UE with the rest being used 

35 by one UE only (but not necessarily the same UE each time). In row 503 the shaded 
subframes 4, 5, 7, 8 and 9 are allocated to UE1 . Row 503 represents LBT results 
with an 'x' signifying a Category 2 failure and a 'V signifying a pass. Row 505 states 
whether or not a particular subframe ls counted as a transmission as far as the 
remaining MCOT ls concerned. Row 506 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 UE1 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 

5 remaining MCOT duration. Hence, at the end of subframe 4 the remaining MCOT 
duration value has not changed and still 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, UE1 

1 O cannot know if this subframe ls used by any other U E or not Hence this subframe 
rnust be counted in the transmission duration. Therefore after 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 6, 
the MCOT remaining duration is reduced by 1 down to a value of 1 . 

Subframe number 7 is similar to subframe number 4 in that it ls only scheduled to 
20 UE1 and UE1 failed 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 to UE1 and UE1 passed its LBT {indicated by 
25 the letter 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 U E can determine v..ihen to perform a 
30 category 4 LBT. This determination can be performed by the signal processor in the 

UE 

111 another embodiment, the UE is not configured to deduce remainmg MCOT 
durations on a subframe by subframe basis as described above with reference to 

35 figure 5, but instead relies on signalling from the eNB. For example, a 'remaining 
MCOT duration parameter' can be included in one common DCI message to multiple 
UEs. In this embodiment, a U E monitors the downlink signalling. tt no downlink 
signalling is received then the U E defaults to a Category 4 LBT. if downlink signamng 
is received and the 'remaining MCOT duration parameter indicates a remaining 

40 duration of zero, then the UE must perform a Category 4 LBT. If downlink signailing 
is received and the 'remaining MCOT duration' parameter indicates a remaining 
duration of 1, then the U E performs a Category 2 LBT in the first subframe and a 
Category 4 LBT in the next subframe. If downlink signa!!ing 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 postponed or not but instead relies on signalling from the eNB. An 

additional field equalling either O or 1 , where a O means that a postponement is 

permitted if LBT fails on this subframe and a 1 means that it is not permitted, can be 
used.Taking the example of Figure 5, the table below illustrates this. 

Scheduled UE sub frames 4 5 6 7 8 g 

Postponing is permitted or not 0 1 1 0 0 0 

Subframe number 5 is a no because another UE is multiplexed and may use this 
15 subframe. Subframe 6 ls also a no because this subframe !s scheduled to another 

UE All the other subframes are yes, the Category 4 LBT can be postponed once the 
25 µs LBT fails. The same number of subframes can be postponed as the number of 
subframes vvhich have a failed LBT and a 'yes' at the same time.Alternatively, 

subframe number 6 can be removed from the above signalling as it is not scheduled 
20 to UE1 and UE1 knows that This option uses more downlink signalling but keeps 

everything and under the control of the eNB. 

The signal processing functionality of the embodiments of the invention may be 
achieved using computing systerns or architectures known to those who are skilled in 

25 the relevant art Computing systems such as, a desktop, laptop or notebook 
computer, hand-held computing device (PDA, eel! phone, palmtop, etc.). mainframe, 
server, client 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 one or more processors which can be 

30 implemented using a genera! or special-purpose processing engine such as, for 
example, a microprocessor, microcontroller or other control module. 

The computing system can also include a main memory,such as random access 
memory (RAM) or other dynamic memory, for storing information and instructions to 

35 be executed by a processor. Such a main memorya!so may be used for storing 
temporary variables or other intermediate information during execution of instructions 

to 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 indude 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 to support fixed or removable storage 
media, such as a hard disk drive, a floppy disk drive, a magnetic 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 cornputer-readable storage medium having particular computer 

10 software or data stored therein. 

In alternative embodiments, an information storage system may include other similar 
components for allowing computer programs or other instructions or data to be 
loaded into the computing system, Such components may include, for example, a 

15 removable storage unit and an interface , such as a program cartridge and cartridge 
interface, a removable memory {for example, a flash memory or other removable 
memory module) and memory slot, and other removable storage units and interfaces 
that allow softv•Jare and data to be transferred from the removable storage unit to 
computing system. 

20 
The computing system can also include a communications interface. Such a 
communications interface can be used to allow software and data to be transferred 
between a computing system and external devices, Examples of communications 
interfaces can include a modem, a network interface (such as an Ethernet or other 

25 NIC card}, a communications port (such as for example, a universal serial bus (USB) 
port), a PCMCIA slot and care:!, etc. Software and data transferred via a 
communications 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', 'computer-readable medium' 
and the like may be used generally to refer to tangible media such as, for example, a 
memory, storage device, or storage unit. These and other forms of computer­
readable media may store 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 
executed, 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, and/or firmware elements (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 computer-readable medium and loaded into computing 
systemusing, for example, removable storage drive. A control module {in this 
example, sofuvare instructions or executable computer program code), when 

5 executed 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 functionality within a network element It 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 microcontroiler of a digital signal processor 
(DSP), or application-specific integrated circuit (ASIC) andJor any other sub-system 
element. 

15 It will be appreciated that for clarity purposes, the above description has described 
embodiments of the invention with reference to a single processing logic. However, 
the inventive concept may equally be implemented by way of a plurality of different 
functional units and processors to provide the signal processing functionality. Thus, 
references to specific functional units are only to be seen as references to 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 suitable form including 
hardware, software, firmware or any combination of these. The invention may 

25 optionally be implemented, at least partly, as computer software running on one or 
more data processors and/or 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 units 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 specific form set forth herein. 
Rather, the scope of the present invention is limited only by the accompanying claims. 

35 Additionally, although a feature may appear to 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. 111 

the claims, the term 'comprising' does not exclude the presence of other elements or 
steps. 

40 
Furthermore, although individually listed, a plura.lity of means, elements or method 
steps may be implemented by, for example, a single unit or processor_ Additionally, 
although individual f ea tu res may be included in different cla.ims, these may possibly 
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be advantageously combined, and the inclusion in different claims does not imply 
that a combination of features is not feasible and/or advantageous. Also, the 
inclusion of a feature in one category of claims does not imply a limitation to this 
category, but rather indicates that the feature is equally applicable to other claim 

5 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 daim does not imply that the steps must be performed in this order. 
10 Rather, the steps may be performed in any suitable order. In addition, singular 

references do not exclude a plurality. Thus, references to 'a', 'an', 'first', 'second', etc. 
do not preclude a plurality. 

Although the present invention has been described in connection with some 
15 embodiments, it is not intended 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 art would recognise that various features 
of the described embodiments may be combined in accordance with the invention. In 

20 the claims, the term 'comprising' or "including" does not exclude the presence of 
other elements. 
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Claims 

1 . A network element for supporting communications in a wireless 
communication system, the network element comprising a transmitter 
circuit arranged to transmit a message, for reception by a wireless 
communication device in the wireless communication system, 
comprising information for assisting the wireless communication device 
to access an unlicensed radio resource, wherein the network element is 

arranged to configure a Licensed Assisted Access (LAA) uplink channel 
comprising subframes, each subframe having "ri" OFDM symbols, 
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 the network 
element is further arranged to configure a Maximum Channel Occupied 
Time (MCOT) period during which a channel of the unlicensed radio 
resource may be occupied, and wherein said message includes 
information relating to at least one of: 

{i) the position of the gap;, 
{ii) a remaining duration of the MCOT per1od which is available to the 

wireless communication device; 
{iii) an instruction for the wireless communication device to switch 

from a Category 4 to a Category 2 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 procedure failure, 

2, The network element of claim 1 wherein said message ls included in 
Downlink Control Information. 

3, 

4. 

The netvvork element of claim 1 or claim 2 wherein the instruction for the 
wireless communication device to switch from a Category 4 to a 
Category 2 Listen Before Talk procedure comprises a single bit indicator 
per subframe. 

The network element of any preceding claim wherein the instruction to 
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. 

The network element of any preceding claim wherein said message 
further includes information relating to at least one of; an uplink 
subframe size and an uplink subframe location. 

The network element of any preceding claim wherein said message 
further includes information indicating in which subframe a gap needs to 
be blanked for LBT procedure for a plurality of wireless communication 
devices multiplexed onto the LAA uplink channeL 

A wireless communication device adapted to perform a Listen Before 
Talk 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 wireless communication device to access an unlicensed 
radio resource using a Licensed Assisted Access (LAA) uplink channel 
comprising subframes, each subframe having "ri" OFDM symbols, 
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 message 
includes information relating to at least one of: (i) the position of the gap; 
(ii) a remaining duration ot a Maximum Channel Occupied Time MCOT 
period which is available to the wireless communication device; {iii) an 
instruction tor the wireless communication device to switch 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 Listen 
Before Talk failure. 

The wireless communication device of claim 7 wherein said message 
further includes information indicating in which subframe a gap needs to 
be blanked for an LBT procedure for a plurality of wireless 
communication devices multiplexed onto the LAA uplink channel. 

The wireless communication device of claim 7 or 8 including a signal 
processor tor determining whether a Category 4 Listen Before Talk 
procedure can be postponed following a previous Listen Before Talk 
procedure failure on receipt ot a message from the network element 
including information relating to the position of the gap and a remaining 
duration of a Maximum Channel Occupation Time. 
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The wireless communication device of claim 9 wherein the signal 
processor is arranged to determine if a Category 4 Listen Before Talk 
procedure can be postponed following a previous Listen Before Talk 
procedure failure on a subframe by subframe basis. 

The wireless communication device of daim 10 wherein the signal 
processor is arranged to postpone the Category 4 Listen Before Talk 
procedure by one subframe if an LBT tailed on a previous subframe with 
a single U E indicated. 

The wireless communication device of claim 7 including a signal 
processor for determining whether the wireless 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 network element relating to a remaining duration of a 
Maximum Channel Occupation Time. 

The wireless communication device of daim 12 wherein the signal 
processor determines whether the wireless 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 network element relating to the position of the gap, 

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 communication system, transmitting to 
the wireless communication device, a message comprising information 
for assisting the wireless communication device to access an unlicensed 
radio resource;configuring a Licensed Assisted Access (LAA) uplink 
channel comprising subframes, each subframe having "n" OFDM 
symbols, 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, configuring a Maximum 
Channel Occupied 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: 
(ii) a remaining duration of the MCOT period which is available to the 
wireless communication device; {iii) an instruction for the wireless 
communication device to switch from a Category 4to a Category 2 
Listen Before Talk procedure; (iv) an instruction for the wireless 
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communication device to postpone a Category 4 Listen Before Talk 
procedure following a previous Listen Before Talk procedure failure. 

The method of claim 14 comprising including said message In Downlink 
Control Information. 

The method of either of claims 14 or 15 comprising, at the wireless 
communication device, determining if a Category 4 Listen before Talk 
procedure can be postponed following a previous Listen Before Talk 
procedure failure. 

A non-transitory computer readable medium having computer readable 
instructions stored thereon for execution by a processor to perform the 
method according toclaim 14. 

The non-transitory computer readable medium of dairn 17 comprising 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 Erasable Programmable Read 
Only Memory, EPROM, an Electrically Erasable Programmable Read 
Only Memory and a Flash memory. 
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FIG. 1 

TRANSC'l:::!VERI 
TR~.tlSM!TTER ,-105 

(57) Abstract! An ,1ppru.-atu;;. fa c,mfigumd to he ,:m­
p!oycd within ooc o:r mmc user equipml:'ni (UE). The 
apparatus indud,e,; control drcnitry and a trans.cei\.-ct. 
The c<mtro! dtrn_itty ls con.fij,,>ured to gene:rate a 
physical random ac.c~s ch.mnd (PRACH), whe-.rein 
the PRACH includes. a preamble for PRACH. trnns­
mission Wiint; a fo:cn;;e assisted acce;;s. (l,o\A) sec­
uuda..ry- cell. The 1:ran;;eeivcr is cuupkd io the comrol 
circuitry and is ~,onfigured tu retry u-ammrission of 
t.¾e l'R.-\CH on a listen before talk (LBT) failure 
h-.J.~d nf fue SeC{,ndary cell . 
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PHYSICAL RANDOM ACCESS CHANNEL DESIGN FOR UCENSED ASSISTED 

ACCESS 

FIELD 

[0001] The present disclosure relates to mobile communication and, more 

particularly to licensed assisted access (LAA} for rnobHe communicaUons. 

RELATED APPLICATIONS 

[0002] This application claims the benefit of U-8. Provisional Application No. 

62/31 6,092, filed March 3 1, 201 6. 

BACKGROUND 

[0003] Mobile communication, including cellular communication, involves the transfer 

of data bet\~een mobile devices. The use of mobile communication is conUnuous!y 

increasing. Additionally, the bandwidth or data rate used and needed for mobile 

communications is continuously increasing. 

[0004] One technique for improving the data rate is to improve spectral efficiency. 

However,. the increases available by improving spectra! efficiency are limited. 

Additionally, the amount of available licensed spec1:n.im is also limited. 

[0005] Another technique for improving the data rate for cellular communication is to 

increase the bandwidth by utilizing unlicensed bands or spectrums. The unlicensed 

bands are portions of the frequency spectrum used by other technologies and/or 

services, such as WiFi and the like. The unlicensed bands cannot be restricted for use 

by only cellular devices, unlike the licensed bands. Thus, the use of the unlicensed 

bands can be problematic. For example, the use can interfere with the other 

technologies and/or services. 

[0006] Techniques are needed to improve the bandwidth or data rate for 

telecommunication by utmzing unlicensed bands without interfering with other 

technologies and/or services. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Fig. 1 is a diagram illustrating an arrangement for mobile communications 

utilizing unlicensed frequency bands. 

1 
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[0008] Fig. 2 is a diagram rnustrating establishment of communications for a user 

equipment (UE) using a PRACH preamble 

[0009] Fig. 3 is a diagram illustrating establishment of communications for a user 

equipment (UE) where RAR is transmitted 1..1sing a primary cell. 

[0010] Fig. 4 ls a diagram lllustrating establishment of communications for a user 

equipment (UE) where RAR is transmitted using a secondary celL 

[00111 Fig. 5 is a diagram l!lustrating establishment of communications for a user 

equipment (UE) where multiple secondary cells are used. 

[0012] Fig. 6 is a diagram rnustrating establishment of communications for a user 

equipment (UE) utilizing retries with a secondary cell and fallbacks to a primary cell. 

[0013] Fig. 7 is a flow diagram illustrating a method of operating a user equipment 

and utilizing unlicensed frequenc:'{ bands in accordance with an embodiment 

[0014] Fig. 8 illustrates example components of a User Equipment (UE) device. 

DETAILED DESCRIPTION 

[0015] The present disclosure will now be described with reference to the attached 

dra'-vlng figures, wherein like reference numerals are used to refer to like elements 

throughout, and wherein the illustrated structures and devices are not necessarily drawn 

to scale. As utilized herein, tem1s "component," "system," "interface," and the like are 

intended to refer to a computer-related entity, hardware, software (e.g., in execution), 

and/or firmware. For example, a component. can be a processor (e.g., a 

microprocessor, a controller, or other processing device), a process running on a 

processor, a controller, an object, an executable, a program, a storage device, a 

computer, a tablet PC, an electronic circuit andlor a mobile phone with a processing 

device. By way of illustration, an application running on a server and the server can 

also be a component. One or more components can reside within a process, and a 

component can be localized on one computer and/or distributed between 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," 

[0016] Further, these components can execute from various computer readable 

storage media having various data structures stored thereon such as with a module, for 

example. The components can communicate via local and/or remote processes such 

as in accordance with a signal having one or more data packets {e.g., data frmn one 

component interacting ...,,,th another component in a local system, distributed system, 
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and/or across a net\.vork, such as, the Internet, a local area network, a wide area 

network, or similar network with other systems via the signal}. 

[0017] As another exarnple, a component can be an apparatus with specific 

functionality provided by mechanical parts operated by electric or electronic circuitry, in 

which the electric or electronic circuitry can be operated by a software application or a 

firmware application executed by one or more processors. The one or more processors 

can be internal or external to the apparatus and can execute at least a part of the 

sofu.vare or firmware application. As yet another example, a component can be an 

apparatus that provides specific functionality through electronic components without 

mechanical parts; the electronic components can include one or rnore processors 

therein to execute software and/or firmware that confer{s), at least in part. the 

functionality of the electronic components. 

[0018] Use of the word exemplary is intended to present concepts in a concrete 

fashion. As used in this application, the term "or" is intended to mean an inclusive "or" 

rather than an exclusive "or". That is, unless specified otherwise, or clear from context, 

"X employs A or B" is intended to mean any of the natural inclusive permutations. That 

is, if X employs A;. X employs B; or X employs both A and B, then "X employs A or 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 to 

mean "one or more" unless specified other.vise or clear from context to be directed to a 

singular form. Furthermore, to the extent. that the terms "including", "includes", "having", 

"has", "with", or variants thereof are used in either the detailed description and the 

claims, such terms are intended to be inclusive in a manner similar to the term 

"comprising". 

[0019] As used herein, the term "circuitry" may refer to, be part of, or include 

an Application Specific Integrated Circuit (ASIC), an electronic circuit a processor 

(shared, dedicated, or group}, and/or memory {shared, dedicated. or group} that 

execute one or more soft\vare or firmware programs, a combinational logic circuit, 

and/or other suitable hardware components that provide the described functionality. In 

some embodiments, the circuitry may be implemented in, or functions associated with 

the circuitry may be implemented by, one or more software or firmware modules. In 

some embodiments, circuitry may include logic, at least partially operable in hardware. 

[0020] A technique for improving the data rate for cellular communication is to utilize 

unlicensed bands or spectrums. The unlicensed bands are portions of the frequency 
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spectrum used by other technologies and/or services, such as WiFi and the like. The 

unlicensed bands cannot be restricted for use by only cellular devices or licensees, 

unlike the licensed bands. Thus, the use of the unlicensed bands can be problernaUc. 

For example, the use can interfere with the other technologies and/or services. 

[0021] With mature physical layer techniques, further improvement in the spectral 

efficiency may be marginal. The scarcity of licensed spectrum in low frequency band 

prevents substantial increases in the data rate. Thus, there are emerging interests in 

the operation of L TE systems in unlicensed spectrum. 

[0022] One enhancement for LTE in 3GPP Release 13 is enable its operation in the 

unlicensed spectrum via Licensed-Assisted Access (LAA}, which expands the system 

bandwidth by utilizing the flexible carrier aggregation (CA) framework introduced by the 

L TE-Advanced system. 

[0023] Potential LTE operation in unlicensed spectrum includes, but is not limited to, 

the L TE operation in the unlicensed spectrum via dual connecUvity (DC} - called DC 

based LAA, and the standalone L TE system in the unlicensed spectrum, where L TE­

based technology solely operates in unlicensed spectrum without requiring an "anchor" 

in licensed spectrurn, referred to as MulteFire. 

[0024] An unlicensed frequency band of interest in 3GPP is the 5 GHz band, which 

has wide spectrum with global common availability. The 5 GHz band in the US is 

governed by Unlicensed National Information Infrastructure (U-NII) rules by the Federal 

Communications Commission (FCC). The main incumbent system in the 5 GHz band is 

the Wireless Local Area Networks {WLAN), specifically those based on the IEEE 802.1 1 

alniac technologies. Since WLAN systems are widely deployed both by individuals and 

operators for carrier-grade access service and data offloading, suitable techniques 

should be employed. Listen-Before-Talk (LBT) is a feature of Rel-1 3 LAA system for 

coexistence with other systems. LBT is a procedure whereby radio transmitters first 

sense the medium and transmit only if the medium is sensed to be idle. 

[0025] UEs can establish communications by following a random access procedure. 

This procedure includes a UE using an L TE physical random access channel (PRACH). 

The U E transmits a PRACH preamble, which includes a cyclic prefix (CP), a sequence 

and a guard time. 

[0026] AUE can utilize an unlicensed frequency band to transmit the PRACH 

preamble. However, using an unlicensed frequency band requires that the UE perfom1s 

a listen before talk (LBT) before transmitting. tf the LBT indicates that the unlicensed 
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frequency band is unavailable, transmission of the PRACH preamble ls blocked and the 

attempted establishment of communications are delayed. 

[0027] Embodirnents and variations thereof are disdosed that include suitable 

approaches for using unlicensed frequency bands that mitigate and/or reduce blocking 

of transmissions. The embodiments also facilitate utilization of unlicensed frequency 

bands. The approaches include retrying transmissions on unlicensed frequency bands, 

using multiple cells located in unlicensed frequency bands, identifying unlicensed cells 

prior to transmission, and using licensed frequencies as a fallback. 

[0028] Fig. 1 is a diagram illustrating an arrangement 100 for mobile communications 

utilizing unlicensed frequency bands. The arrangement enhances transmission 

probabilities by incorporation approaches including retrying transmissions, using 

multiple unlicensed frequency bands {or SCe!ls) simultaneously, using a licensed 

frequency band as a fal!back, and the llke. The arrangement 100, can also be an 

apparatus, and facilitates communications utilizing unlicensed frequency bands. 

[0029] The arrangement 100 includes a user equipment (UE) device 102, a 

transceiver 100, and network. entities 120. The network. entities 120 include 

components such as, but not limited to, a packet gateway {PGW), a secondary gateway 

(SGW), a mobility rnanagement 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 106, a storage component 118, am1 

control circuitry or controller 104. The storage component 118 includes a memory. 

storage element and the like and is configured to store information for the UE 102. The 

controller 104 is configured to perform various operations associated with the UE 102. 

The controller 104 can include logic, components, circuitry, one or more processors and 

the like. The transceiver 106 includes transmitter functionality and receiver functionality. 

The UE 102 also includes one or more antenna 108 for communications with the 

network entities 120. 

[0031] The eNodeB 124 includes a transceiver, a storage component, and control 

circl!itry or controller. The storage component includes a memory, storage element and 

the like and is configured to store information for the eNodeB 124. The controller is 

configured to perform various operations associated with the eNodeB 124. The 

controller can include logic, components, circuitry, one or more processors and the like. 

The transceiver 106 includes transmitter functionality and receiver functionality. The 
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eNodeB 124 can also include one or more antenna for commw1ications with the 

network entities 120 and/or 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 unlicensed frequency band. The 

eNodeB generates and transmits a physical downlink control 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 to a random access procedure {RACH) for the UE 102 

with the eNodeB 124. The UE 102 responds to the PDCCH order from the eNodeB 

124 by generating and transmitting a physical resource allocation channel (PRACH) 

preamble. The preamble is a random access preamble for a random access procedure. 

The PRACH preamble includes a cyclical 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 acc-.ess response {RAR} based on the 

PRACH preamble. The eNodeB 124 transmits 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 expects to receive the RAR from the eNodeB 124. It is 

appreciated that the UE 102 can establisl1 communications with other network entities. 

[0033] Cell aggregation (CA) is used to arrange and utilize secondary cells with 

primary cells. A primary cell is a ceB that uses a licensed frequency band. A secondary 

cell can use a license frequency band or an unlicensed frequency band. Cells can also 

be co-located and non-collocated_ The co-located cells are located next to each other. 

Non-collocated cells are cells that are not located next to each 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) protocols to use the same timing 

reference cell and the same TA value. A TAG containing the primary cell Is called a 

primary TAG (pTAG) and a TAG not containing the primary ce!I is called a secondary 

TAG (sTAG),. which contains at least one secondary cell with a configured uplink. 

[0035] The CA can be used to aggregate unlicensed frequency bands with licensed 

frequency bands by aggregating a PCe!I with one or more SCells. The U E 102 and/or 

the eNodeB 124 utilize the CA to utmze unlicensed frequency bands with licensed 

frequency bands and improve or enhance data rates. The CA can aggregate licensed 
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and/or unlicensed frequency bands into component carriers (CC). The PCe!I and the 

SCells can be referenced by an index referred to as a Cell index. 

[0036] The eNodeB 124 can be configured to utilize SCells to transrnit the PDCCH 

order. The eNodeB 124 performs a listen before talk (LBT) process to determine if an 

SCe!I is available. The eNodeB 124 is configured to retry transmission with the SCe!I 

until transmission is successful, or a selected number of attempts have been made. 

Once the selected number of attempts have been made, the transmission can be 

blocked. Alternately, a PCel! can be used as a fal!back to perform the transmission. Of 

course. the eNodeB 124 can also be configured to initially use the PCell. 

[0037] The LBT or LBT process includes sensing the unlicensed frequency band or 

channel associated with the SCe!L if the energy is sensed above a threshold, the 

frequency band is considered not available. The LBT process is considered failed. If 

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. If Cat-4 LBT is used, 

PDCCH order can be followed by POSCH within the same subframe, and the 

multiplexing rule follows the Cat-4 LBT multiplexing rule. 

[0038] The eNodeB 124 can be configured to utilize SCells to transrnit the RAR 

within a time 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 transmission with the SCell until transmission is 

successful, or a selected number of attempts has been made. Once the selected 

number of attempts have been made, the transmission can be blocked. A PCell can be 

used as a fallback to perform the transmission. The eNodeB 124 can also be 

configured to initially use the PCelL in another example, the RAR window is extended 

to accommodate extra processing time for using the SCell. 

[0039] The UE 102 can be configured to utilize SCells to transmit the PRACH 

pre-amble in response to a PDCCH. The UE 102 performs an LBT process to determine 

if an $Cell ls available. The SCell can be the same as the SCell transmitting the 

corresponding PDCCH order. Alternatively, the SCell can be a different SCell, which 

can be indicated explicitly in PDCCH order, or be indicated via RRC signaling by 

defining a mapping from SCell transmitting PDCCH order to set of $Cells to transmit 

PRACH prearnble, or can be any $Cells configured to the UE The UE 102 is 

configured to retry transmission with the SCell unrn transmission is successful, or a 

selected number of attempts has been made. Once the selected number of attempts 
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have been made, the transmission can be blocked. A Peen can be used as a fal!back 

to perform the transmission and is used based on a faliback condition, The fa!lback 

condition includes a number of LBT failures 011 the SCe!I, 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 initially use the PCe!L 

[0040] In another example, the UE 102 is configured to monitor a common search 

space (CSS} over a licensed assisted access (LAA) secondary cell (SCell). By 

monitoring the CSS, the UE 102 can receive RAR from these SCells. As a result, the 

identified SCell can be used for transmitting 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 SCe!I as where the PRACH preamble is transmitted. Alternatively, the RAR can 

be transmitted in a different SCelL in one example, a RAR window for receiving the 

PRACH preamble is widened or extended if RAR is transmitted on unlicensed 

spectrum. In another example, the RAR window may only count a valid downlink 

subframe, if RAR is transmitted over unlicensed spectrum. 

[0041] Other examples and variations for enhancing comrnunications for unlicensed 

frequency bands are shown below and in subsequent figures. 

[0042] The performed LBT can be single interval LBT or Cat-4 LBT. If Cat-4 LBT ls 

used, PDCCH order can be followed by POSCH within the same subframe, and the 

rnultip!exing rule follows the Cat-4 LBT multiplexing rule. 

[0043] PRACH preamble: single interval LBT can be used, for both within and 

outside transmission opportunity (TxOP). 

[0044] Cat-4 UH with higher priority can be used if RAR is transmitted on 

unlicensed spectrum. RAR can be multiplexed with other traffic, and the multiplexing 

rule follows the Cat-4 LBT multiplexing rule. 

[0045] Periodic resources can be semi-statically configured by higher layer signaling 

(e.g. RRC signaling) for PRACH preamble transmission. 

[0046] The PRACH transmission can be scheduled via PDCCH order. The timing 

relationship between PDCCH order and the PRACH preamble transmission can be 

predefined, semi-stati{',ally configured (e.g. via radio resource control (RRC) signaling), 

or dynamical configured via downlink control infom1ation (DC!). 
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[0047] A timing window can be configured and the PRACH preamble can be 

transmitted in one subframe within the timing window, depending on channel 

availability. The scheduling coordination of different PRACH preamble transrnissions by 

eNodeB implementation avoids the ambiguity of random access-radio network 

temporary identifier (RA-RNTI) for RAR corresponding to different preamble 

transmissions. The configuration of tirning window length c-an to 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 ali these configured 

SCells and the PRACH preamble can be transmitted on any one or multiple of the 

configured SCell{s) if its channel is sensed to be idle/available. The configuration of the 

SCells to reserve PRACH resources can be semi-statistical via RRC-signaling, or 

dynamical via L1 signaling {e.g. DCI). Similarly, the PDCCH order and/or RAR (if 

transmitted on SCell) resources can be allocated to multiple SCells, and PDCCH order 

and/or RAR would be transmitted on any one of these SCells if its channel is sensed to 

idle/available. 

[0049] Alternatively, a Cat-4 LBT can be performed prior to PDCCH order, and 

downlink (DL) data or reservation signal if no data can be transmitted until the time for 

the UE 102 to perform a single-interval or no LBT prior to PRACH preamble 

transmission. The channel can be held within the duration between PDCCH order and 

PRACH preamble transmissions, and thus the transmission probability for PRACH 

preamble is improved. 

{0050] lf the PDCCH order and/or RAR is transmitted on LAA SCells. PDCCH order 

and/or Rl\R can be transmitted over PCeli as a fullback, if the transmission was not 

successful for a duration of X ms or the SCell failed to transrnit Y consecutive PUCCH 

transmission opportunities due to LBT failure, where X and Y can be set by L 1/L2 

signaling. 

{0051 ] When the PRACH preamble is transmitted over unlicensed carrier, the U E 

does not increase preamble counter when LBT fails. Thus, there is no power ramping 

when the PRACH preamble faiis to transmit due to LBT. 

[0052] Fig. 2 is a diagram illustrating establishment of communications for a user 

equipment (UE) using a PRACH preamble. 

[0053] In this example, uplink communications between a UE and eNodeB are 

established using a prlmary cell (PCell) 201 and a secondary cell (SCell) 202. The 
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primary cell 201 is a cell operating on a primary frequency within a licensed frequency 

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. 

[0054] An eNodeB generates a PDCCH, which includes a PDCCH order and 

transmits the PDCCH order using the SCe!I 202. The eNodeB performs a LBT process 

to determine if the unlicensed frequency band is available, or the PDCCH order is not 

transmitted. The UE receives the PDCCH and generates a PRACH preamble using the 

SCe!I 202. However, before the UE transmits the PRACH preamble, the UE performs a 

LBT process to determine if the unlicensed frequency band is available. !f the 

unlicensed frequency band is available, the PRACH premnble is transrnitted using the 

SCe!I 202. If the unlicensed frequency band is unavailable, transmission of the PRACH 

preamble is blocked. 

[0055] An eNodeB receives the PRACH preamble, assurning it was transmitted. The 

eNodeB generates RAR using the PCell 201 , The RAR is then received by the U E 

within the RAR window and the PCell 20"1 and/or the SCell 202 can be utilized for uplink 

communications. 

[0056] Fig. 3 is a diagram illustrating establishment of communications for a user 

equipment (UE) where RAR is transmitted using a PCell. !n this example, retries after 

LBT failures are performed to increase probability of PRACH preamble transmission. 

[0057] In this example, uplink communications betv,een a UE and eNodeB are 

established using a primary cell (PCell) and a secondary cell {SCell). The primary cell 

is a cell operating on a primary frequency within a licensed frequency band. The 

secondary cell can use an llnlicensed or licensed freqllency band. In this example, the 

secondary eel! ls assumed to use an unlicensed frequency band. 

[0058] An eNodeB generates a PDCCH, which includes a PDCCH order and 

transmits the PDCCH order using the SCe!I. The eNodeB performs a LBT process to 

determine if the unlicensed freqllency band is available. On a first attempt 301 , the LBT 

process results in a failure as the energy above a threshold value is detected. 

However, a retry is performed, where the LBT process results in success as a detected 

energy is below the threshold value. The eNodeB is configured to retry transmitting the 

PDCCH until the PDCCH is transmitted and/or a selected number of failed LBT 

processes are obtained. 

[0059] The UE receives the PDCCH and generates a PRACH preamble using the 

SCell. Before the UE transmits the PRACH preamble. the UE performs a LBT process 
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to determine if the unlicensed frequency band is available. In this example, the LBT 

process for the first attempt 302 results in failure. Hovvever, the UE is configured to 

retry transmitting the PRACH prearnble. In the second attempt at transmission, the LBT 

is successful and the PRACH preamble Is transmitted by the UE using the SCell. Had 

the second attempt resulted in an LBT failure, the UE is configured to retry transmission 

using LBT until the PRACH preamble is transmitted and/or a selected number of retries 

of failed LBT processes have occurred and/or the time window if configured for this 

PRACH preamble expires. The PRACH can be transmitted only on available resources 

for PRACH transmission, where the available resources may be indicated 

irnpHcitly/exp!icitly via downlink control information (DC!}, or configured via RRC 

signaling. 

[0060] An eNodeB receives the PRACH preamble. The eNodeB generates RAR 

using the PCelt The RAR is then received by the UE \3Jithin the RAR window and the 

PCell and the SCell can he utilized for uplink communications. 

[0061] Fig. 4 is a diagram rnustrating establishment of communications for a user 

equipment (UE) where RAR is transmitted using a SCell. !n this example, retries after 

LBT failures are performed to increase probability of PRACH preamble transmission. 

[0062] !n this example, uplink communications between a UE and eNodeB are 

established using only a secondary cell (SCell). The primary cell is a cell operating on a 

primary frequency within a licensed frequency band. The secondary eel! can use an 

unlicensed or licensed frequency band. !n this example, the secondary eel! is assumed 

to use an unlicensed frequency band. 

[0063] An eNodeB generates a PDCCH,. which includes a PDCCH order and 

transmits the PDCCH order using the SCeU. The eNodeB performs a LBT process to 

determine if the unlicensed frequency band is available. On a first attempt 301 , the LBT 

process results in a faill!re as the energy above a threshold value is detected. A retry Is 

performed, where the LBT process results in success as a detected energy is below the 

threshold value. The eNodeB can retry transmitting the PDCCH until the PDCCH is 

transmitted and/or a selected number of failed LBT processes are obtained. 

[0064] The UE receives the PDCCH and generates a PRACH preamble based on 

the PDCCH order and using the SCell. Before the UE transmits the PRACH preamble, 

the U E performs a LBT process to determine if the unlicensed frequency band is 

avaHable. In this example,. the LBT process for the first attempt 302 results in failure. 

However, the U E is configured to retry transmitting the PRACH preamble. In the 
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second attempt at transmission, the LBT is successful and the PRACH preamble is 

transmitted by the LIE using the SCelt Had the second attempt resulted in an UH 

failure, the UE is configured to retry transmission using LBT until the PRACH preamble 

is transmitted and/or a selected number of retries of failed LBT processes have 

occurred and/or the time window if configured for this PRACH preamble expires. The 

PRACH can be transmitted only on available resources for PRACH transmission, where 

the available resources may be indicated implicitly/explicitly via DCI, or configured via 

RRC signaling. 

[0065] An eNodeB receives the PRACH preamble. The eNodeB generates RAR 

using the SCelL Because the SCell utilizes an unlicensed frequency band, the eNodeB 

performs LBT. If the LBT results in failure as shown at 403, a retry ls performed. In this 

example, the retry is successful and the SCel! is utilized. The RAR is then received by 

the U E within the RAR window. 

[0066] Fig. 5 is a diagram illustrating establishment of communications for a user 

equipment (UE) where multiple secondary cells are used. In this example, a plurality of 

secondary cells (SCel!s) are used for PRACH preamble transmission. 

[0067] The secondary eel! can use an unlicensed or licensed frequency band. In this 

example, the secondary eel! is assumed to use an unlicensed frequency band and uses 

LBT before transmissions. 

[0068] tn this example, the U E has already received and processed the PDCCH 

order and g-enerated a PRACH preamble. The plurality of secondary cells includes 

SCel! 1, SCell2, and SCell3, however it is appreciated that other suitable numbers of 

secondary cells can be utilized. 

[0069] A LBT is pe1fom1ed prio< to each transmission attempt. A first attempt using 

SCe!l 1 ls tried, but results in LBT failure. A first attempt using SCell2 is tried, but results 

in LBT failure. A first attempt using SCell3 is tried. but also results in LBT failure. 

However, the U E is configured to retry transmission of the PRACH preamble until 

successful transmission or a selected number of attempts have been tlied. 

[0070] A second att-empt using SCe!! 1 ls tried, but results in LBT failure. A second 

attempt using SCell2 is tried, but results in LBT failure. A second attempt using SCe!l3 

is tried, but also results in LBT failure. At this point, the UE has not been able to 

transmit the PRACH preamble. 

[0071] A third attempt using SCelM ls trled, but results in LBT failure. A third atternpt 

using SCell2 is tried, and results in LBT success. The UE uses the SCell2 to transmit 

12 



WO 2017/171999 PCT/US2017/0l4855 

the PRACH preamble at 501 . A third attempt using SCell3 is also tried. The LBT 

process is successful at 502, however the U E has already transmitted the PRACH 

preamble and the PRACH preamble is not retransmitted. In one example, when multiple 

cells have channels idle. UE can select one of these cells for PRACH transmission. and 

a selection rule can be predefined, e.g. select the SCell with smallest cell index. 

Alternatively, UE rnay transrnit PRACH on multiple cells. 

[0072] As a result, the probability of successful PRACH preamble transmission is 

increased and unlicensed frequency bands are utilized. 

[0073] Fig. 6 is a diagram lllustrating establishment of communications for a user 

equipment (UE) utilizing retries with a secondary cell and fallbacks to a primary cell. 

Transmissions blocked due to LBT failure are retried a number of times using a 

secondary cell. Then, the retransmission is performed using the primary cell as a 

fullback. 

[0074] The primary cell is a cell operating on a primary frequency within a licensed 

frequency band. The secondary cell can use an unlicensed or licensed frequency band. 

In this example, the secondary cell is assumed to use an unlicensed frequency band. 

[0075] An eNodeB generates a PDCCH. which includes a PDCCH order. The 

eNodeB attemps to transmit the PDCCH order using the SCell. However, the attempt 

results in LBT failure. The eNodeB again attemps to transmit the PDCCH order using 

the SCell, which again results in LBT failllre. The eNodeB can retry transmission using 

the SCell a selected number of times. !n this example, the selected number is 2. Thus, 

instead of using the SCell. the eNodeB performs transmission of the PDCCH order 

using the PCell 601 . No LBT is required for the PCell. thus the transmission is 

performed. 

[0076] The UE receives the PDCCH and generates a PRACH preamble based on 

the PDCCH order. The U E performs a LBT process to determine if the unlicensed 

frequency band is available prlor to transmission. In this example, the lBT process for 

the first attempt results in failure. However, the UE is configured to retry transmitting 

the PRACH preamble. In the second attempt at transmission 602, the LBT is 

successful and the PRACH preamble is transmitted by the UE using the SCelL Had the 

second attempt resulted in an lBT failure, the UE is configured to fallback to using the 

PCeU based on a fa!lback condition. The fallback condition can indude a selected 

nurnber of LBT failures, a selected number of continuous LBT failures withln a time 

window, configured by layer 1 signaling, configured by higher layer signaling, and the 
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like. It is appreciated that other numbers of retries can be utilized. The number of 

retries c.,.m be predefined, configured via RRC signaling and the like. 

[0077] An eNodeB receives the PRACH preamble. The eNodeB generates RAR 

based on the PRACH preamble. The eNodeB attempts to use the SCel! for 

transmission of the RAR, however the LBT results 1n failure. Because the SCell utilizes 

an unlicensed frequency band, the eNodeB perforrns LBT. In this example, the eNodeB 

fallsback to the PCell for transmission. The RAR is transrnitted using the PCe!I at 603 

within the RAR window, 

[0078] The retries using the seen facilitate use of the unlicensed frequency band 

and improves the probability of transmission. Using the PCell as a fa!!back further 

improves the probability of transmission, but can result in utilizes licensed frequency 

bands. 

[0079] An eNodeB generates a PDCCH, which includes a PDCCH order and 

transmits the PDCCH order. using the SCe!L The eNodeB performs a LBT process to 

determine if the unlicensed frequency band ls available. On a first attempt 301 , the LBT 

process results in a failure as a signal above a threshold value is detected. A retry is 

performed, where the LBT process results ln success as a detected signal is below the 

threshold value. The eNodeB is configured to retry transmitting the PDCCH until the 

PDCCH is transmitted and/or a selected number of failed LBT processes are obtained. 

[0080] The UE receives the PDCCH and generates a PRACH preamble based on 

the PDCCH order and using the SCell. Before the UE transmits the PRACH preamble, 

the U E performs a LBT process to determine if the unlicensed frequency band is 

available. In this example, the LBT process for the first attempt 302 results in failure. 

However, the U E is configured to retry transmitting the PRACH preamble. !11 the 

second attempt at transmission, the LBT is successful and the PRACH preamble is 

transmitted by the UE using the SCell. Had the second attempt resulted in an LBT 

failure, the UE is configured to retry transmission using LBT unm the PRACH preamble 

is transmitted and/or a selected number of retries of failed LBT processes have 

occurred, and/or the time window if configured for this PRACH preamble expires. The 

PRACH can be transmitted only on available resources for PRACH transmission, where 

the available resources may be indicated implicitly/explicitly via DCI, or configured via 

RRC signaling. 

[0081] An eNodeB receives the PRACH preamble within a RAR window. The 

eNodeB generates RAR using the SCelL Because the SCell utilizes an unlicensed 
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frequency band, the eNoc!eB performs LBT. If the LBT results in failure as shown at 

403, a retry is performed. In this example, the retry 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 rnethod 700 of operating a user 

equipment and utilizing unlicensed frequency bands in accordance with an embodiment. 

The method 700 facilitates comrnunications utilizjng unlicensed frequencies. 

[0083] The method 700 can be used with the arrangement 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. AUE device, such as the UE 102, can be configured to receive the PDCCH 

order. 

[0085] 

[0086] 

The UE generates a PRACH preamble at block 704. 

The UE transmits the PRACH preamble using an unlicensed frequency band 

at block 706 according to transmission approaches or conditions. The unlicensed 

frequency band can be associated with a secondary cell (SCell). The transmission 

conditions include retrying the transrnission a selected number of times. For each 

transmission, an LBT is performed to determine if the transmission can proceed. 

[0087] Alternately, the transmission falls back to being performed on a licensed 

frequency band. The licensed frequency band is associated with a primary cell (PCel!). 

[0088] The UE receives a RAR at block 708. The RAR specifies the resources that 

can be used for communications involving the U E a 11d the eNodeB. 

[0089] The UE and the eNodeB establish upllnk communications at block. 7 1 O. The 

comnwnications are established based on the RAR and utilize the secondary cell. 

[0090] While the methods described within this disclosure are illustrated in and 

described herein as a series of acts or events. it wm be appreciated that the illustrated 

ordering of such ac1:s or events are not to be interpreted in a limiting sense. For 

example. some acts may occur in different orders and/or concurrently with other acts or 

events apart from those illustrated and/or described herein. 111 addition, not au illustrated 

acts may be required to implement one or more aspects or embodiments of the 

description herein. Further, one or more of the acts depicted herein may be carried out 

in one or more separate acts and/or phases. 

[0091] Embodiments described herein can be implemented into a system using any 

suitably configured hardware and/or software. FIG. 8 illustrates, for one embodiment, 
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example components of a User Equipment {UE) device 800. In some embodiments. the 

UE device 800 (e.g., the wireless communic.ation device) can include application 

circuitry 802, baseband circuitry 804, Radio Frequency (RF} circuitry 806, front-end 

module (FEM) circuitry 808 and one or more antennas 810, coupled together at least as 

shown. 

[0092] The application circuitry 802 can include one or more application processors. 

For example, the application circuitry 802 can include circuitry such as, but not limited 

to, one or more single-core or multi-core processors. The processor(s) can include any 

combination of general-purpose processors and dedicated processors (e.g., graphics 

processors, application processors, etc.). The processors can be coupled with and/or 

can include memory/storage and can be configured to execute instructions stored in the 

memory/storage to enable various applications and/or operating systems to run on the 

system. 

[0093] The baseband circuitry 804 can include circuitry such as, but not limited to, 

one or more single-core or multi-core processors. The baseband circuitry 804 can 

include one or more baseband processors and/or control logic to process baseband 

signals received from a receive signal path of the RF circuitry 806 and to generate 

baseband signals for a transmit signal path of the RF circuitry 806. Baseband 

processing circuity 804 can interface with the application circuitry 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 804 can include a 

second generation (2G) baseband processor 804a, third generation (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 (5G), 6G, etc.). The baseband 

circuitry 804 (e.g .. one or more of baseband processors 804a-d) can handle various 

radio control functions that enable commL1nication with one or more radio networks via 

the RF circuitry 806. The radio control functions can include, but are not limited to, 

signal modulation/demodulation, encodingidecoding, radio frequency shifting, etc. ln 

some embodiments, modulation/demodulation circuitry of the baseband circuitry 804 

can include Fast-Fourier Transform (FFT} precoding, and/or constellation 

mapping/demapping functionality. In some embodiments, encoding/decoding circuitry 

of the baseband circuitry 804 can include c-0rwolution, tail-biting convolution, turbo, 

Viterbi, and/or Low Density Parity Check (LDPC) encoder/decoder functionality. 
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Embodiments of modulation/demodulation and encoder/decoder functionality are not 

limited to these examples and can include other suitable functionality in other 

embodiments. 

[0094] In some embodiments, the baseband circuitry 804 can include elements of a 

protocol stack such as, for example, elements of an evolved universal terrestrial 

radio access network (EUTRAN) protocol including, for example, physk.al (PHY), media 

access control {MAC), radio !ink control (RLC), packet data convergence protocol 

(PDCP}, and/or radio resource control (RRC) elements. A central processing unit 

(CPU} 804e of the baseband circuitry 804 can be configured to run elements of the 

protocol stack for signaling of the PHY, MAC, RLC, PDCP and/or RRC layers. In some 

embodiments, the baseband circuitry can include one or more audio digital signal 

processor(s) (DSP) 804f. The audio DSP(s) 804f can be include elements for 

compression/decompression and echo cancellation and can include other suitable 

processing elements in other embodiments. Cornponents of the baseband circuitry c.c1n 

be suitably combined in a single chip, a single chipset, or disposed on a same circuit 

board in some embodiments. In some embodiments, some or all 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 (SOC). 

[0095] In some embodiments, the baseband circuitry 804 can provide for 

communication compatible wlth one or more radio technologies. For example, in some 

embodiments, the baseband circuitry 804 can support communication with an evolved 

universal terrestrial radio access network (EUTRAN) and/or other wireless metropolitan 

area networks (WMAN), a wireless local area network (WLAN), a wireless personal 

area network (WPAN). Embodiments in which the baseband circuitry 804 is configured 

to support radio communications of more than one wireless protocol C'an be referred to 

as multi-mode baseband circuitry. 

[0096] RF circuitry 806 can enable communication with wireless networks 

using modulated electromagnetic radiation through a non-solid medium. In various 

embodiments, the RF circuitry 806 can include switches, filters, amplifiers, etc. to 

facilitate the communication with the wireless network. RF circuitry 806 can include a 

receive signal path which can include circuitry to down-convert RF signals received from 

the FEM circuitry 808 and provide baseband signals to the baseband circuitry 804. RF 

circuitry 806 can also include a transmit signal path which can include circuitry to up-
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convert baseband signals provided by the baseband circuitry 804 and provide RF output 

signals to the FEM circuitry 808 for transmission. 

[0097] In some embodiments, the RF circuitry 806 can include a receive signal path 

and a transmit signal path. The receive signal path of the RF circuitry 806 can include 

mixer circuitry 806a, amplifier circuitry 806b and filter circuitry 806c. The transmit signal 

path of the RF circuitry 806 can include filter circuitry 806c and mixer circuitry 806a. RF 

circuitry 806 can also include synthesizer circuitry 806d for synthesizing a frequency for 

use by the mixer circuitry 806a of the receive signal path and the transmit signal path. 

In some embodiments, the mixer circuitry 806a of the receive signal path can be 

configured to down-convert RF signals received from the FEM circuitry 808 based on 

the synthesized frequency provided by synthesizer circuitry 806d. The amplifier circuitry 

806b can be configured to amplify the down-converted signals and the filter circuitry 

806c can be a low-pass filter (LPF} or band-pass filter (BPF} configured to remove 

unwanted signals from the down-converted signals to generate output baseband 

signals. Output baseband signals can be provided to the baseband circuitry 804 for 

further processing, In some embodiments. the output baseband signals can be zero­

frequency baseband signals, although this is not a requirement.. !n some embodiments, 

mixer circuitry 806a of the receive signal path can comprise passive mixers, although 

the scope of the embodiments is not limited in this respect 

[0098] In some embodiments, the mixer circuitry 806a of the transmit signal path can 

be configured to up-convert input baseband signals based on the synthesized frequency 

provided by the synthesizer circuitry 806d to generate RF output signals for the FEM 

circuitry 808. The baseband signals can be provided by the baseband circuitry 804 and 

c-an be filtered by filter circuitry 806c. The filter circuitry 806c can include a low-pass 

filter (LPF}, although the scope of the embodiments is not limited in this respect 

[0099] tn some embodiments, the mixer circuitry 806a of the receive signal path and 

the mixer circuitry 806a of the transmit signal path can include two or more mixers and 

can he arranged for quadrature downconversion and/or upconversion respectively. in 

some embodiments, the mixer circuitry 806a of the receive signal path and the mixer 

circuitry 806a of the transmit signal path can include two or more mixers and can be 

arranged for image rejection (e.g., Hartley image rejection). In some embodiments, the 

mixer circuitry 806a of the receive signal path and the mixer circuitry 806a can be 

arranged for direct downconversion and/or direct upconversion, respectively. In some 
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embodiments, the mixer circuitry 806a of the receive signal path and the mixer circuitry 

806a of the transmit signal path can be configured for super-heterodyne operation. 

[00100] In some embodiments, the output baseband signals and the input baseband 

signals can be analog baseband signals. although the scope of the embodiments is not 

limited In this respect. In some alternate embodiments, the output baseband signals and 

the input baseband signals can be digital baseband signals. In these alternate 

embodiments, the RF circuitry 806 can include analog-to-digital converter (ADC) and 

digital-to-analog converter (OAC} circuitry and the baseband circuitry 804 can include a 

digital baseband interface to communicate with the RF circuitry 806. 

[00101] !n some dual-mode embodiments, a separate radio IC circuitry can be 

provided for processing signals for each spectrum, although the scope of the 

embodiments is not limited in this respect. 

[00102] tn some embodiments, the synthesizer circuitry 806d can be a fractional-N 

synthesizer or a fractional N/N+S synthesizer, although the scope of the embodiments is 

not limited In this respect as other types of frequency synthesizers can be suitable. For 

example, synthesizer circuitry 806d 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 806d can be configured to synthesize an output 

frequency for use by the mixer circuitry 806a of the RF circuitry 806 based on a 

frequency input and a divider control input In some embodiments, the synthesizer 

circuitry 806d can be a fractional N/N+8 Sy'nlhesizer. 

[00104] In some embodiments, frequency input can be provided by a voltage 

controlled oscillator {VCO), 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 output frequency. In some embodiments, a divider control 

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 806d of the RF circuitry 806 can incl Lide a divider, a 

delay-locked loop (DLL), a multiplexer and a phase accumulator. !n 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., based on a 

carry out) to provide a fractional division ratio. In some example embodiments, the Dll 

can include a set of cascaded, tunable, delay elements, a phase detector, a charge 

19 



WO 2017/171999 PCT/US2017/0l4855 

pump and a D-type flip-flop. In these embodiments, the delay elements can be 

configured to break a VCO period up into Nd equal packets of phase, where Nd is the 

nmnber of delay elements in the delay line. In this way, the DLL provides negative 

feedback to help ensure that the total de!ay through the delay line is one VCO cycle. 

[00106] In some embodiments, synthesizer circuitry 806d can be configured to 

generate a carrier frequency as the output frequency, while in other embodiments, the 

output frequency can be a multiple of the carrier frequency (e.g., twice the carrier 

frequency, four times the carrier frequency) and used in conjunction with quadrature 

generator and divider circuitry to generate multiple signals at the carrier frequency with 

multiple different phases with respect to each other. ln some embodiments, the output 

frequency can be a LO frequency (fLo}- In some embodiments, the RF circuitry 806 can 

include an IQ/polar 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, amplify 

the received signals and provide the amplified versions of the received signals to the RF 

circuitry 806 for further processing. FEM circuitry 808 can also include a transmit signal 

path which can include circuitry configured to amplify signals for transmission provided 

by the RF circuitry 806 for transmission by one or more of the one or more antennas 

810. 

[00108] tn some embodiments, the FEM circuitry 808 can include a TX/RX switch to 

switch behveen transmit mode and receive mode operation. The FEM circuitry can 

incll!de a receive signal path and a transmit 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 amplified received RF signals as an output (e.g., to the RF circuitry 

806). The transmit signal path of the FEM circuitry 808 can include a power arnplifier 

(PA) to amplify input RF signals (e.g., provided by RF clrcuitry 806), and one or more 

filters to generate RF signals for subsequent transmission (e.g., by one or more of the 

one or more antennas 880. 

[00109] ln some embodiments, the U E device 800 can include additional elements 

such as, for example, memory/storage, display, camera, sensor, and/or inputfoutp1..1t 

(1/0) interface. 

[00110] It is appreciated that the described application circuitry 802, baseband 

circuitry 804, Radio Frequency (RF) circuitry 806, 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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[00111] Examples herein can include subject matter such as a method, means for 

performing acts or blocks of the rnethod, at least one machine-readable mediurn 

including executable instructions that, when performed by a machine {e.g., a processor 

with memory or the like) cause the machine to perform acts of the method or of an 

apparatus or system for concurrent communication using multiple communication 

technologies according to embodiments and examples described. 

[00112] Example 1 is an apparatus configured to be employed within one or more 

user equipment (UE). The apparatus includes control circuitry and a transceiver. The 

control circuitry is configured to generate 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 is coupled to the control circuitry 

and is configured to retry transmission of the PRACH on a listen before talk (LBT) 

failure based of the secondary celL 

[00113] Example 2 includes the subject matter of Example 1, including or omitting 

optional elements, where the PRACH is generated in response to a physical downlink 

control channel (PDCCH) order, where the PDCCH order identifies an unlicensed 

frequency band for a PRACH preamble transmission. 

[00114] Example 3 includes the subject matter of any of Examples 1-2, including or 

omitting optional elements. wherein the transceiver is configured to receive a physical 

downlink control channel (PDCCH) order from an evolved Node B {eNodeB) on a 

primary cell, wherein the primary eel! uses a licensed frequency band. 

(00115] Example 4 includes the subject matter of any of Examples 1-3, including or 

omitting optional elements, wherein the transceiver is configured to receive the PDCCH 

order and a random access response (RAR) on the secondary celt 

[00116] Example 5 includes the subject matter of any of Examples 1--4, including or 

omitting optional elements. where the UE further includes a transceiver and the 

transceiver is configured to receive a PDCCH order and a random access response 

(RAR} using at least one of a primary cell and the secondary cell. 

[00117] 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 one of a single interval LBT and Cat-4 LBT 

[00118] Example 7 includes the subject matter of any of Examples 1-6, including or 

omitting optional elements, where a higher priority cell is used for the PDCCH order 

transmission and/or the RAR transmission when Cat-4 LBT is performed for PDCCH 
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order andlor RAR transmission, and the PDCCH order is multiplexed with a physical 

downlink shared channel (POSCH) in a same subframe according to a Cat-4 LBT 

multiplexing rule, 

[00119] Example 8 includes the subject matter of any of Examples 1-7, including or 

omitting optional elements. where the control circuitry receives a physical downlink 

control channel (PDCCH) order that identifies an unlicensed frequency band for the 

preamble for PRACH transmission. 

[00120] Example 9 includes the subject matter of any of Examples 1-6, including or 

omitting optional elements, where the control circuitry is configured to 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 1-9, including or 

omitting optional elements, where wherein the control circuitry is configured to receive a 

random access response (RAR) within a random access response (RAR) window. 

[00122] Example 11 includes the subject matter of any of Examples 1-10. including or 

omitting optional elements, where the control circuitry is configured to extend the RAR 

window 011 the RAR being associated with the secondary cell. 

[00123] Example 12 includes the subject matter of any of Examples 1-11, including or 

omitting optional elements, where resources are allocated for the PRACH, a physical 

downlink control 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 preamble, the PDCCH order. and/or the RAR are transmitted 

on one or more configured secondary cells, wherein the one or more configL1red 

secondary cells are sensed as being idle before the transmission. 

[001 24] Example 13 includes the subject matter of any of Examples 1-12, including or 

omitting optional elements, where when multiple component carriers are sensed to be 

idle by the control circuitry, a selection rule for the secondary cell is defined based on a 

cell index. 

{001251 Example 14 is an apparatus configured to be employed within one or more 

evolved Node Bs (eNodeBs). The apparatus includes control circuitry and a 

transceiver. The control circuitry is configured generate a physical downlink control 

channel (PDCCH), ·wherein the PDCCH includes a PDCCH order for contention free 

PRACH transrnission using a license assisted access {LAA) secondary cell, and 

generate a random access response (RAR) within a RAR window using the secondary 
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cell. The transceiver is configured to retry transmission of t~e RAH on a listen before 

talk {LBT) failure based on the secondary cell. 

[00126] Example 15 includes the subject matter of Example 14, induding or omitting 

optional elements., where the RAR is generated based on a received physical random 

access channel (PRACH) preamble. 

[00127] Example 16 includes the subject matter of any of Examples 14-1 5, including 

or omitting optional elements, where the transceiver is configured to transmit the 

PDCCH order on a primary cell. 

[00128] Example 17 includes the subject matter of any of Examples 14-1 6, including 

or omitting optional elements, where the the transceiver is configured to perform a listen 

before talk (LBT) process prior to transmitting the PDCCH order and/or RAR on the 

secondary cell using unlicensed spectrum. 

[00129] Example 18 includes the subject matter of any of Examples 14-1 7, including 

or omitting optional elements, where the transceiver is configured to perform a listen 

before talk (LBT) process prior to transmitting the PDCCH order on the secondary cell, 

[00130] Example 19 includes the subject matter of any of Examples 14-1 8, including 

or omitting optional elements, where the transceiver ls further configured to retry the 

transmission of the PDCCH order on the LBT process resulting ln failure. 

[00131] Ex.ample 20 includes the subject matter of any of Examples 14-1 9. including 

or omitting optional elements, wherein the transceiver is configured to fall back to using 

a primary cell using a licensed frequency band after a number of retries of the 

transmission of the PDCCH order using the secondary cell, 

[00132] Example 21 includes the subject matter of any of Examples 14-20, including 

or omitting optional elements, where the transceiver of the eNodeB is configured to fall 

back to a primary cell for the transmission of the RAR based on a fal!back condition, 

wherein the fallback condition inciudes continuous LBT failures within a time window, 

where the number of LBT failures or the time window is predefined, configured by !ayer 

1 signaling, and/or higher layer signaling. 

[00133] Example 22 is one or more computer-readable media having instructions that, 

when executed. cause one or more user equipment (UE) to generate a physical random 

access channel (PRACH) for contention free PRACH transmission using a license 

assisted access (LAA} secondary cell, wherein the PRACH inciudes a PRACH 

preamble; perform a listen before talk {LBT} on the secondary cell; transmit the PRACH 
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preamble using the secondary eel! on a success of the LBT; and retry transmission of 

the PRACH preamble using the secondary eel! on a failure of LBT 

[00134] Example 23 includes the subject matter of Example 2, including or omitting 

optional elements, further comprising one or more computer-readable media having 

instructions that. \'\/'hen executed, further cause the one or more UEs to establish a 

predefined timing relationship between a PDCCH order the PRACH preamble 

transmission. 

[00135] Example 24 includes the subject matter 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 cause the one or more UEs to transmit 

the PRACH preamble using a primary eel! based on the tailback condition, 

[00136] Example 25 is an apparatus configured to be employed within one or more 

user equipment (UE). The apparatus includes a means to configure and generate a 

physical random access channel (PRACH} for contention free PRACH transmission 

using a license assisted access (LAA) secondary cell, wherein the PRACH includes a 

preamble; a means to transmit the PRACH preamble using the secondary cell; a means 

to perform a listen before talk {LBT} on the secondary cell; a means to retry 

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 LBT 

tailLire of the secondary cell. 

[00137] The above description of illustrated embodiments of the subject disclosure, 

including what is described in the Abstract, is not intended to be exhaustive or to limit 

the disclosed embodiments to the precise forms disclosed. While specific embodiments 

and examples are described herein for illustrative 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] tn this regard, while the disclosed subject matter has been described in 

connection with various embodiments and corresponding Figures, where applicable, if is 

to be understood that other similar embodiments can be used or modifications and 

additions can be made to the described embodiments for performing the same, slmilar, 

alternative, or substitute function of the disclosed subject matter without devlatlng 

therefrom. Therefore, the disclosed subject matter should not be lirnited 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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[00139] In particular regard to the various functions performed by' the above described 

components or structures (assemblies, devices, circuits, systems, etc.), the terms 

{including a reference to a "means") used to describe such components are intended to 

correspond, unless otherwise indicated, to any component or structure which performs 

the specified function of the described component {e.g., that is functionally equivalent), 

even though not structurally equivalent to the disclosed structure which performs the 

function in the herein illustrated exemplary implementations of the invention. In 

addition, while a particular feature may have been 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 particular application. 
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CLAIMS 

What is claimed is: 

1. An apparatus configured to be employed within one or more user equipment 

(UE). the apparatus comprising: 

control circuitry configured to generate a physical random access channel 

(PRACH), wherein the PRACH includes a preamble for PRACH transmission using a 

license assisted access (LAA} secondary cell; and 

a transceiver coupled to the control circuitry and configured to retry transmission 

of the PRACH on a listen before talk (LBT) failure of the secondary celL 

2. The apparatus of claim 1, wherein the PRACH is generated in response to a 

physical downlink control channel (PDCCH) order, wherein the PDCCH order identifies 

an unlicensed frequency band for a PRACH preamble transmission. 

3. The apparatus of claim 1, wherein the transceiver is configured to receive a 

physical downlink control channel (PDCCH) order from an evolved Node 8 (eNodeB) on 

a primary cell, wherein the primary cell uses a licensed frequency band. 

4. The apparatus of claim 1. wherein the transceiver is configured to receive the 

PDCCH order and a random access response (RAR) on the secondary ce!L 

5. The apparatus of any one of claims 1-4, wherein the transceiver is configured to 

receive a PDCCH order and a random access response {RAR) using at least one of a 

primary cell and the secondary cell. 

6. 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 1-4, wherein a higher priority ceH is used for the PDCCH 

order transmission and/or the RAR transmission when Cat-4 LBT is performed for 

PDCCH order and/or RAR transmission, and the POCCH order is multiplexed with a 
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physical downlink shared channel (POSCH} in a same subframe according to a Cat-4 

LBT multiplexing rule. 

8. The apparatus of any one of claims 1-4, wherein the transceiver receives a 

physical downlink control channel (PDCCH) order that identifies an unlicensed 

frequency band for the preamble for PRACH transmission. 

9. The apparatus of any one of claims 1-4, wherein the transceiver is configured to 

receive a random access response {RAR) from a serving cell, ¼vherein the serving cell is 

a LAA secondary cell. 

1 o. The apparatus of claim 1, wherein the transceiver is configured to receive a 

random access response (RAR} within a random access response (R.A.R) window. 

11. The apparatus of claim 10, wherein the control circL1itry is configured to extend 

the RAR window on the RAR being associated with the secondary cell. 

12. The apparatus of any one of daims 1-4, wherein resources are allocated for the 

PRACH, a physical downlink control 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 preamble, the PDCCH order, and/or the RAR 

are transmitted on one or more configured secondary cells, wherein the one or more 

configured secondary cells are sensed as being idle before the transmission. 

13. The apparatus of claim 12, wherein when multiple component carriers are 

sensed to be idle by the control circuitry, a selection rnle 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 

(eNodeBs), the apparatus comprising: 

control clrcuitry configured to 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 a RAR window using the secondary cell; and 
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a transceiver configured to retry transmission of the RAR on a listen before talk 

(LBT) failure based on the sec-.ondary ceU. 

15. The apparatus of claim 14, wherein the RAR is generated based on a received 

physical random access channel (PRACH) preamble. 

l6. The apparatus of any one of claims 14-1 5, wherein the transceiver is configured 

to transmit the PDCCH order on a primary celL 

17. The apparatus of any one of claims 14-1 5, wherein the transceiver is configured 

to perfom1 a listen before talk (LBT) process prior to transmitting the PDCCH order 

and/or RAR on the secondary cell using unlicensed spectrum. 

18. The apparatus of claim 14, wherein the transc-.eiver is configured to perform a 

listen before talk {LBT) proc-.ess prior to transmitting the PDCCH order on the secondary 

cell. 

19. The apparatus of claim 18, wherein the transceiver ls further configured to retr~· 

the transmission of the PDCCH order on the LBT process resulting in failure. 

20. The apparatus of claim 19, wherein the transceiver is configured to fall back to 

using a primary cell using a licensed frequency band after a number of retries of the 

transmission of the PDCC H order using the secondary eel!. 

2 1 . The apparatus of claim 14, wherein the transceiver of the eNodeB is configured 

to faU back to a primary cell for the transmission of the RAR based on a fal!back 

condition, wherein the fallback condition includes continuous LBT failures within a time 

window, where the number of LBT failures or the time window is predefined, configured 

by lay'er 1 signaling, and/or higher layer signaling. 

22. One or more computer-readable media having instructions that when executed, 

cause one or more user equipment (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 cell, wherein the 

PRACH includes a PRACH preamble; 

perform a listen before talk (LBT) on the secondary cell; 

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 computer-

readable media having instructions that when executed, further cause the one or more 

UEs to: 

establish a predefined timing relationship between a PDCCH order the PRACH 

preamble transmission. 

24. The computer-readable media of claim 22, comprising one 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 equipment 

(UE), the apparatus comprising: 

a means to configure and generate a physical random access channel (PRACH) 

for contention free PRACH transmission using a license assisted access (LAA) 

secondary eel!, wherein the PRACH includes a preamble; 

a means to transmit the PRACH preamble using the secondary cell; 

a means to perform a listen before talk (LBT) on the secondary cell; 

a means to retry transmission of the PRACH preamble on the secondary eel! on 

an LBT failure; and 

a means to retry transmission of the PRACH preamble on a secondary cell on 

the LBT failure of the secondary cell. 
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English Translation of Abstract of China Patent Application No. 
CNl 08633097 A 

Present disclose provides a kind of carrier monitorings in unauthorized frequency range and 

the method for send;ng signaLThis method includes : When modes of the UE based on 

automatic uplink being operated on unauthorized frequency range canier wave sends signaL 

and when use first kind LBT, determinin~J and LBT priority relevant informations neeci to be 

indicated according to signaiing, so that rt is determined that with the relevant transmission 

parameter of LBT priority.The disciosum further includes : When selection sends resource, 

resource is determined according to LBT information, and the CVVS methods of ad_iustment of 

LBT are detennined according to sctledu!infJ mode.By the diselosure, LAA UE can be macie to 

be coexisted \Vith other UE close friends, and ensure that the close -friend between LAA UE 

coexists. 
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12. ~Wi-xlLl:'!¾*lJ=ifr:l£1¥11frt, ;tt q=i, wf!5ELBT~J.1['E1t!: ttxt § i)J_t fff½!flm81 _t ff R 

j!',fx*m*-~LBT 0 

13. rtzW:txlU:'!¾*1J=iJr:l£811frt, ;tt q=i, wf!5ELBT~~'E1t!: i:1§=r~Y5l:iU~*f1§il[di mstrsJ 
MCOT1~ 7F {1§ ,'E, St , ~□ ~:'I¾ :itt ff § i}J _t ff RJE 81 _t 1T-=f ~Yl {1t r pfr:)£MCOT t~JF {1§ ,'E,p)T 1~71' 81 _t 
ff-=f~Yl~~pg, !Jllj*ffl*=~LBT o 
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14. tlRWtX:fLl~*l!1fritB"J1f1t, ;ttq:i, 11ft1'.iE § Z9J_tff'Jx:iEB"J'it:iE~~'El,tJS: {E § 'i)J_tff 
1t:iE*J=1uii=~LBTB"J'ttm r, t~w/1, ix 0~mJFf~L~.c-PDccH1l'tJFB"JLBTf~L~-, 11Jll5E3mf ~ 
A1§:I1!6" mat fa]MCOTB"Jr1r14z-ffi7KfflB"JLBT{t)t;t&_71\.~, :ft JitlR1!is?JTitLBT{t)t;t&_71\.~*,Pftl 
5E § Z9JL1T'it:iEB"JS11'aJ*&, ;FO/wU~W?JTitLBT{t)t;t&_71\.~*,pftJ5E § 'i)J_t:fr'it:iEB"J~*~ 
:'t!QCI o 

15. ~fifi fflPW:~UE,'§.tJS: 
~ ~-jt , *Bl jNcjljg ~ ~'.lt U)r )a 'JxLBT 1§ -~- ; 
11Jll 5E J¥l 5t , f,Bzj!gc]ljg f~ W LB T 1§ -~- * 11m kLB T ~~ , :ff 11Jll 5E ffl r § Z9J _t 1T 'it :i8 B"J 'it :i8 ~ 

ii;~& 
LBT~1t-'¥l 5t, lBzWc.Jljgt~WPfr11Jll5EB"JLBT~~*1Aff LBT1*ft, #~r pfrit'it:iE~~* 

~5E~~~~{E§Z9J_tff'Jx:iE~~_t'Jx:iEm%o 
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t~#~:00~ 
[ 0001] * 0 * 1W &f$ Z9J iffi {trist,,t ~Yi ti O A f* rm § , * 03f 1W R ~ lrfi ft~ F Nifxtf;JJ@: _t B'-1 tt 

~~~~m%R*1f$~fflmB<J~~o 

.::lt:::.E2..-l:±--.l,i 
F':I ffl. j.)(./1'-

[ 0002] ~ ~ ffl f=1 x,f r%'J '00: W :1C ~ ~ * ~ 3:K B"J ;/cl R ~ tm ifHif tJ! ft~ B'-1 :;f ~ B Jhl 9-2: lJ?, , ;f$ ill JE 
a 1f.I 3f ~a~ mi~~ iti= PT tf;yJ@: ( ill PT lt 73 ~ r: Nifxtf;JJ@:) ft 73 iti= PT tf;yJ@: B'-1 *~ JE "3GPP 2 3f ~a tiJf 9t 
ft~ F Nif2tf;JJ@: _t $ ~ L TE (i~ ft~ F NifXtf;Ji@:_t $ ~ B'-1 L TE* tJUt 73 N tX tt~ ~lij .E!b =ti ALAk~ 

t;f,) , iffitt ~ r: N tX ;J;yJ 3: ~ tJ'Ux tf;yJ@: B'-1 ~ ~~ tt Yffi'. ~ if , ~□ 1PJ a{~ iiE :;;r: x,f ~ r: N ifX tf;yJ@: ;tt Btz::f: :;;r: 
;ii!rnx;B)j--mJiriftiJs<Jiwt~ r ,~~~1~r%'J~~t[;JJ*lLlffl$o~DOO l?fr7F, p'.]St~W3'i'R*71 ,9-73UE 

jj!i * , ~ 'i'iffitt tJ'Uxtf;JJ 3: tt ~ =t~1Atf~ :;c El"1 iiw. ~ ~ !jje,f.i JE s<J ~=ti , }jj ~'i'iffi tt ~ r:N :tx tf;JJl 3: 
~~t1::+s1_±±:;t)t.SRl1._R •· i=FFi"A<&"'--++-SfkiF=-=c Adlt-Lf-- •· i=FFi"A<&"'--++-Snq)I B EJ-Lf--SM l-1-1 
~)(.,fJX.jJElhrn""'J11X:Jj o:lS_jlY'j [ !XJ:zil"J,.., )JJ~ J ~ [ "±'::.ilP,JS_l"/'J [ !XJ:zil"J,_.-PJ l:'.AJ1::IPJ.il-p,._,p'J,l._l=.. 

PTL:?J:;@::;fp'Jfti1i ,9-El'-1 o }jj~lrfi~J~7:fA, ~W3'i"'"R*-=n ,9-PJL:?J~r:;f p'J B<J~tri1i, t!Piffitt,xx~=ti 

(DC, Dual connectivity) 7:f AI ft o o 

[0003] ~r:t5t:txtl;]Jl@:~$:2i:£7tWcfflr~lrfi:1tfmm~ ,{JU~□ , ffi'jjS,~~802. l l*JUB'-132~ 

f5f/:J{. (WiFi, Wireless Fidelity) oft~FNt.Rtf;]Jl@:_t, ~□ W~~LAA*tJElPffi'jjs~~WiFi ~;lt 

fte.X~*tJEs<J fflK-=rtJt, :;@:~'l'~ttB<J fi=i] ~ 0 ttrtz~rlfr (CCA) :;@:ft~FNtxtf;]Jl@:_tiff:l@i*ffl B'-1 

~ lrfi~~ 19'1 ~ tfL mu O ~ 'i't$ i)J El (STA) a:&* fg % ZlW &, ~yt~J_& iPIU 32~ {13 ig, ,R ~ at& iPIU JLl 
i~3c~{13ilts'>'.l~S'J~PT L:?J ~ ffli~3c~113mR*113 % , ~lrfi5'crlfr JaREl"1ifJ1J~Lllt73LBT (Listen 

before ta 1 k) o LAA ill fffl ~ ~1fi11LBTtJl tLl , x,f 113 m:lttff {3~ ;_ t_& iP!Ll o 

[0004] LAA UE1=ER*113%ZlW, ~ 5'c=ti4)(fijeNBR*B"JUL grant, #tEUL grant?frf~7FEl"1 

_t ff-=f-rjlj!zfilf:ittff LBT O ~□ *eNB1=E~FNt2tf;JJl@:B"Jtt~_tR*UL grant, fffl ~5'c:lttff r ff 

LBT, nx;J}J~PTR*UL grant◊ UEtEUL granti)WJ ~B'-1 _tff-=f-rjlmR*Z filJ, ~Jtt1T _tffLBT, nx; 

J}J~PTL:?JR*l~UL grantiJWJ~B"JPUSCHo UE:ittffB"J--1.ffLBT7t73MWo ~lrfilt73~~~LBT, 

t!Piffi1%?frw.B"JCategory 4 LBT(TS 36.213 15.2.1.1) ,11J§JE1rp~'@p;JJ,(CWS) ,~tfLF±* 

~!El-=t"Xo ~□ *X'i'CCAS'J!s:~:l:)J~I~, JJ!LlPTR*113% o~~~LBT5J"'7312]'1'-LBT{jt5t~7t~ (LBT 

priority Class) , 5J"' JJIJ x,f m:;;r: p'J B"JQCI (Quality criterion indicator) 0 :;f p'J B'-1 LBT 

priority class, CWS:::.k:JJ,:;f p'J, @I *St faJ--'¥lfir:;f p'J (def er period) , ~:A{13m ~ fflSt fa] 

MCOT (maximum channel occupancy time) ill:;@::;fp'.)B<J ,~D002?fr7FoEB~ir~l.R:JELAA UER* 

st* m B'-1 LBT~~ , 12), &LBT priority class,# _ft EB ~fti1i tiftl15f/: i)WJ & B'-1 LAA UE--1. ff R*Pfr ~ 
fflB<J-=f-rjlj!s,tfa]:;fj@uf~7FEl"1LBT priority class~wrtt~7FB"JLBT priority classB"J{jt 

5t~]!!r%') B'-1 (LBT priority class,t;r,% ]l!/J,s<J) ~*PfrffflB"JS'Jl'aJ O rriJUE~Plf\R*B'-1~*~~ 

(~QCix,f %7) Jf~5t_p~, UE{x.fij--'¥lB<Jt~WeNBB"Jt~7F, a5J"'Wcs<JstraJ pg R*!!P pJ 0 

[0005J }jj~frfilt73~=~LBT CTs 36. 213 15. 2. 1. 2) , uEfx fffl1±t;r,11EJEx.s<J R*1*%* 
~11Zfilr:lttff~1j(25us CCAit&iPIU, :ff{13m~ I~, JJ!LlPTR*113 % o 

[0006] EB r~rUL grant iJWJ&B'-1 _t 1TR*, fffl ~eNB:itt1TEl"1 rff LBTL:?J &UE:ittff B'-1 _t 1T 
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LBT:l:)Jpjz:C}J, UEJf PTbZ:15PUSCH, AABI.J p~{f£ T bZ:15f!!5t$o 129lll, 3GPP:ff~t~ti!tft~~BftX*PI~ 
J::itHr I§ i}Jl:ff1½ffi (autonomous uplink access) BI.J 1:ff bZ:15o 

~a}=]~~ 

[0007] ft~rUL grantiml&BI.Jl:ffbZ:159=1 ,LBT priority class,tEUL grantq:Jfl'fJT> ,# 
_ft EB ~fri1f 1~iiE i)aJ&S1 raJ ii )E~ * 0 M ITO, I§ i}J _t 1T {½ffi 61.J _t 1T bZ:15¥9: ~ ~ ~{§ ,~, , xri,u WT 
Jifr~ 18 }~,, 129 Jil ~ f/fi IJT B"J fu¥1R 1f ~ o 
[0008] Ill&~, EST I§ MJ:1f1½ffilD~riJaJ&BI.J l:1TbZ:15B"Jtftd:i {§:li'tsl.Jf31LiJ~~, LBT~~ 
Si~~ ti!t M w BI.J ~ :n ft o 
[ooo9J ttztf.s2fs:0:ffsl.J ~~1fffi, 1~{~ T ~tlfi I§ i}Jl:ff !3ZJ5BI.J1f1t, -§ft: ~!fXn;riJr FobZ 
LBT{§ }~t; ttz:tli5LBT{§ J~URflftiJELBT~ii, JfflftiJEfflr I§ iJ] l:ff bZ:1561.J !3ZJ5~JJ[; ~R.t!RW ?fr 
liftikBI.JLBT~iJl:*1A1fLBT~{t, #~r ?fr:i&bZ:15~~*flftl5E£Bf3~~ft I§ i}Jl:ff bZ:15~11& 
l:bZ:1518 % o 

[0010] ft~~~nffi1JU q:J, flA3;ELBT~~-§ft: ttxt I§ Ml:1TbZJ5£J~rif<fl&BI.Jl:ff bZ:15, 
7]\. JJIJ flfti 5E f3~; ~ i,oou n rtz m 0 

[0011] ft ~~~JJW:fJU q:i, flft!JELBT~~-§115: tt xt I§ Ml: 1T/3ZJ5£J ~riJaJ&BI.J _t iTbZ:15, 
J!H_vJ=i!!!!Xw$71\.J!H \'r :!:ii! lifti5E lrfl ~'iii -Jc/J,cws o 

[ 0012] ft~~~ 1Rt! {JU q:i , J!HiL:l:fu!!X w $71\.J!HiL:l:i!! flfti ;E }tp ~ 'iii A /J,CWS-§ 115 ~ ~ ~ &~ ** : 
[ oo 13 J - xt r ~ ~ "t~ ii ii- I§ iJJ £ 1t m *HAR Q9:UJt sl.J 1: ff bZ :15 , 7]\. JJIJ Mtrf1 tt xt I§ iJJ 1: 1f bZ 
:151§ ~ r imJ tt sl.J 1: ff bZ:15 61.J cws ; 
[0014] -xtr~~~YfBil-1§ Mli 1½m*HARQtzl:~Bf.J _t 1T bZ:15, 1§ I§ i}J l:1TbZ:15X'J Ssf.J ~ 
7F 61.J !!)( w r,i 7F BI.JACK/NA CK ffl T ~ T i)aJ & B"J _t 1T bZ :15 B"J cws i!m ~ ' 1§ ~ T i!m )3t Bf.J _t 1T bZ :15X'J 
ms"JAcK/NAcK~ mr I§ iJJJ:ffbZJ5Bf.J J:ffbZ:1561.JcwsiJaJ~; ~22. 
[0015J -x1r~~~1iil- I§ iJJ£ 1½m*HARQtzl:tj!_sl.J J:ff bZ:15, 1§ I§ iJJl:ff bZi5x1Ss"J ~ 
7F 61.J !!X w r,i 7F BI.JACK/NA CK~ ffl r ~ r imJ & BI.J J: ff bZ :15 BI.J cws imJ ~ , 1§ ~ r iJaJ & Bf.J J: ff bZ:15 
x,t SBI.JACK/NACKJ=§r I§ iJJl:1fbZi5Bf.JCWSiml~o 
[0016] a~~~nffi{JU 9=1, flfti5ELBT~~-§ft: ttx1 I§ i}Jl:ff bZi5£J~riJaJ&Bf.J l:ff !3Zi5, 
7J\. JJIJ flfti 5E ~~i ff J=§ lrfl ~ 'iii CWBI.J ~A 11-L CW max, p BI.J ljz~K o 

[0017] ft~~~nffi1JU q:i, PfrJ&bZ:15~~-§tt: fflr I§ i}Jl:ffbZi5BI.J ~YJ!Bf.Jail'aJ~~ -*m±i 
~~, £ B PT tA ff !3Zi5 B"J tl't JT> E!X w J: ff bZ:15 61.J ~ *~ :1tl o 
[ oo 18] ft~~~ infi {JU q:i , liftJ 5E £ B f3~ ~ft I§ i}J l: ff bZ:15 ~ 11& l: !3Zi5 {§ %-§ tt: t!R W LBT BI.J 
~:1tl,lifti~£BPT~ftm~ffsl.Jl§Ml:ffbZi5~~_tbZ:15m%o 
[0019] ft~~~nffi1JU9=1, 79~~~LBT"@c.J!.il p[RU[Thrl, # _ft79~=~LBT"@c]ifl r!z{1_[ 
Thr2, Thrl /J,-yThr2 '1f1~Jifr:i&UEF±BI.J ~tflii-JcrThrl BI.Jt!!5t$l:tJ=ifr:i&UEF±BI.J~tl~A 
rThr2BI.Jt!l5t$~ A 0 

[0020] ft~~~JJW:fJU q:i, flftiJEbZ:15~ii-§ft: t!Ri@LBT1}tn;g_&_7:J-~, lifti5E£BPT ~ft?fr~ 
tlsl.J I§ i}Jl:ffbZ:15~~1:!3Zi5{8% o 

[ 0021] ft~~~ infi {JU q:i , 79 ~ ~ 61.J LB T 1Jt )ti g_&_ * ~ 7]\. JJIJ re .m n p[R f1_[ , 1f 1~ ~ ~LB T1Jt 7'c g_&_ 
sl.J ~*~~-Jc sl.J t!l5t$ bZ:15 o 
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[0022J ft -,t.~Jn!! 1Ju q:i, mH:VJ\ IX 0~:rl't1rd* ,@,c-PDccHlP/Elx ~ Jf1* 4-*jjt£OCJ=ifri1LBT 
+b- jc'c: § 
11=1 ~'Jj=j ;(!,.~ 0 

[ 0023] ft - ,t. ~ Jn!! {JU q:t , pfr ±1 § i)J _t 1T '£ )E 81.J ~ zJ& ~ tt xt ~ [P] SI.J LB T 1ft 1c izt5l ~ ITO re_m. 
81.J, J=ifri1UEflz11i5LBTf}t1c:;tlt5l~*m~ § i)J l: ff '£JE'i1t1J! o 
[0024] ft -,t.~Jn!!'fJU q:t, imkLBT~~~t!S: ttxt § Ml: ff 14¥~81.J _t 1T btJE, fx.*fflffi-
~LBT o 

[0025] ft-'i~~nw:wu q:t, liftikLBT~~~t!S: 3t~YtiLl~:k11§ii[d:i J=§St ['s]MCoTm~{§ ,@, 
at , :tz□ ~ ~ :itt ff § i)J l: ff btJE BS J: ff~ rpm fir r J=ifr;1£MCOTtl't ~ 11§ ,@, pfr 1~ ~ 81.J J: ff~ rp1;1 ~if 
pg, JJ!Ll*fflffi=~LBT 0 

[0026] ft-,t.~nw:1Juq:i, im5E § iJJ_tff'£JEss '£JE~z1&~1i =ft§ iJJJ:1f'£JE*fflffi= 
~LBT 81.J -~i oc. r , ~ itis /j \ IX 0 ~ tl't ~ {§ ,@, C-PDCCHtl't~ BS LBT 1§ ,@, , im IE 3 lW ~A{§ m: d:i ffl at 
['s]MCOT8Srfff=i¥~a*fflBSLBTf}t1c~%~, # _§Jlzth5Pfri1LBT1Jt1c~?J\.~*imlE § i}Jl:1f'£ 

JE 81.J st ['s] *l!l, f P /Elxtlz w pjy;1£LBT fjt1c:, ~ 7]\. ~* im IE § i}J _t ff btJE 81.J ~ ~~ ~ QCI 0 

[0021] ft-,t.~Jn!!{JU q:i, lift!5E § MJ:ff'ix.JEBI.J~z!&~t!S: ft§ i}Jl:ff '£iE*fflffi=~LBT 
BS 'tl m r , tlz W /j \ IX 0 ~ tl't ~ {§ ,@, C-PDCCHtl't ~ 81.J LBT 11§ ,@, , im 5E ft 3 mI ~ :k {§ m: d:i ffl st ['s] 
MCOT pg :ittff § i}Jl: 1T btJEPJ *m 81.JLBT1Jt1c~%~, :¥P/ElxtlzWJ=ifri1LBT1it1c~?J\.~*imlE 
§ i)Jl:ffbtJESSStl'sJ*l!lo 
[002aJ tlzth52fs:03f8S ~-,t.jfffi, t~1A 7 -lrfi ffl Pi&½UE, ~t!S: jjt£OCJ¥l5t, f~Wc.Jijgjjt 
£OC1cPfr §'£LBT11§ ,@,; imk1¥Lx, f~jlgcJIJgtlzth5LBT{§ ,@,*lifti1ELBT~z/&, Jtimkffl r § z-JJJ: 
1T'£iEBS 'ix.JE~z/&; 12),&LBTi*ft1¥Lx, f~jlgcJIJgtlzWJ=i1TimkBSLBT~z/&*1ft.ffLBT~{t, # 
£rm±1'£JE~~*lifti1E~~~•ft§MJ:ff'£JE~~1:'£*ffi%◊ 
[0029J tlzth52fs:03f BI.J ~-,t.Jfffi, t~1A 7 -lrfi El3 £fri1Jtft.ff BI.J1fit o i~1f1t~1J1i: Jg ffl Pi& 
½UEWc.Ji1cPfr J§'fe:.LBT{§ ,@,fP/Elxfflr § MJ:ffbtJESS '8ttJ!; 12),&IPJ m Pi&½UEbtJELBT{§ 
,@, ◊fftm:l:t!!, pJl2),J!1l:i~VJ\ IX 0~m~1§ ,@,C-PDCCH!lx;~ml:i:1~Jf{1§4'1P]UEbtJELBT{§ ,@, 0 

[ 0030] ft - ,t. ~ Jn!! 1JU q:t , £ fri1J Jg UE 81.J § i}J _t ff btJE-£§ £ T ift/1 & BS _t ff'£* , Mu'L re_m. 13~ 
;~~mun~Lzmo 
[0031] ft -,t.~Jn!!{JU q:t, £fri1JjgUEBI.J § z-JJJ: ff 'fe:.JE-£§ £rift/l&8S J: ff'£*, Mu'L:l:t!!!lx~ 
$-frJ!.kidt!!Wc.Ji{'F~if :k/J\CWSo 
[0032] ft -,t.~Jn!!'fJU q:i, £fri1JjgUEBI.J § i}J l: ff 'fe:.JEl§ £rift/1&8S J: ff btJE, 3'!.kiLWcli~ 
~*ft m }rp ~ ii CWSI.J ~A f][ CW max, PBS JjzJfK 0 

[0033] ft -,t.~Jn!!{JU q:t, UESS J:ff '£JESS 1rr~ir:k 1J\cwstLzW~~ J: ff~rp1;1xt @SI.JACK/ 
NACK1\'t~ifti1E o 

[0034] ft -,t.~Jn!!'fJU q:i, UESS § i}J_t ff 'ix.JESI.J ;;rp~if :k/J\CWSift/l~ 81.J~~ J:1f~rp1;1Jgtlz 
WOOfflbtJEBI.JLfi~~ttmr~&x,t.~~81.Jffi-,t.£-yffi-~IBTBI.JJ:fi~'fe:.q:tBJ.Jffi-,t. 
~rl11A 0 

[0035] ft-,t.~JJW: ,Wu q:t, £fri1JjgUEjlgcJiffl T § i}J_t 1f '£i881.J '8fy)j, # H Wc.IJ=ifr:1£'£i8'6f 
iJ!xt@ss LBTfJtn:~ %~1* ,@, o 

[oo36J ft-,t.~ Jn!! 1Ju q:i , £fri1J:rl't~ uE, 3 mr ~* 1* m: d:i m st !'sJMcorsl.J r fi 1=1¥~ * m sl.J LBT 
1Jt1c~7J\.~o 
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[ 0031J ft - ~ ~ ifffi 1Ju q:r , ~ fti1i tl't JT-UE, 3 l'ftr ~ -Jc 18 ii[~ ffl st fsJ Mcor rf;J m: 1f § i)J l: ff 'it iE 
pJ * ffl B"J LBT1ftn:W- '5)"-~ 0 

[ 0038] ft - ~ ~ ifffi {JU q:r , ~ fti1i im jjj7JJ: ii!i B"J r ff t~ tLl {8 4 m 7T- UE , ffl T § i-)J l: ff 'it JE B"J ?fr 
~HARQm:l~B"JLBT1ftn:W.Jt~{8 ,~, o 
[0039] ft-~~ ifffi 1JU q=I , ~fti1iimM ift/1 J!l § i)J J: ff 'itiE B"J UL grant , ~ wimui)J ;!§. iffl) J!l B"J 
UL grant, ~1timM mJT-ACK/NACKB\I r 1T t~ tLl 18 -~-, mJT-UE;t§ J5Y. B\I § i)J l: ff '/tiE B\I HARQm: 
:f¥B"JLBT1}t$1cW.Jt~{8 ,~, o 

[0040] ft-~~Jnfi{JU q:r, ~fti1iimM17JJ:¥i!i I *iiiliB"J r1ft~tH84foEl!'/t/ *M'it § i)Jl:1f 'it 
iE , UEi:ij-* tfiHi Y:3( JU B"J 1!bi!i / * 17JJ: ili 18 4 , ft fm IE x. B"J st fsJ iT rf;J , * it ft J:l. ffl r § i)J _t ff 'it 
~c>i: M ~ A L ,:- -2.rh.1c: & T--1-r ,___L, &LBT'-&~c>i: ',af-r '+ 1 + ',af-r '+ i:#. ;---'----,1'---'--- A 
J6_J:l'J;;t3- I __l_.1T J •1JIJUJX,.J;jj7G/JX,. /X.J6-1'JV-.-iA/7-1:7J)(.iA'llffl)E § c:;r 0 

[ 004 1 J ft .:zts: 0 3f s"J tt * 1f ~ q:r , 3 m: ff 18 % 'it iE l'ftr s"J tt iBz %I 1P!tl st , m: 1f 1f rPJ -t~ s"J tt iBz %I 
1fi!tl ,fArffi~:9'Gxt~Ft5't;f;Xti;]J[~s"J;tt{m-=p,e±!!tJVG~tJt,t~r,§'J 7 *tJE:l:l_fulo 
[ 0042J :t!H"5 .:zts: 03f s"J x.. -~ 1f ffi , t~1~ 7 - w Wc.Jl l;Uz 17JJ:ili ~ w * i7JJ:i~ § M J: ff 'itiE B"J 
1f 1t o ~ fti1i ft t~ JE ~ ~ B"J ttiBz J: 'itiE § i}J _t ff 'it iE #J§Ji!i I* ii ili tl't JT-18 4 , to/~ ft t~ 5:E~ 
~a"JttiBz1:m~§Ml:ff'ltiEam1*•m~~mJT-m4◊ 
[oo43J ft -~~Jnfi{JU q:r, JifrJ£ § i}J l: ff 'ltiEaili I *i7JJ:ilif§'JT-{8~ PT L;JJ7JJ:ii!i I *1:lRili £J 'it 
iEmJ£m4ft~-~ttiBz,~1t~~ttiBzl:B"J§Ml:ff'itiEo 
[ 0044 J ft - ~ ~ ~ 1JU q:r , Jifr J£ § i)J _t ff 'it iE 1:lRili I* 1Jt ili ~m ~ t!'t JT-18 4 ft - ~fm JE x. B"J 
st fa] ii p;J B"J-"'r~ J: ff-=f $Y1 'itiE 0 

[ 0045 J ft - ~ ~ ifffi {JU q:r , ?fr J£ § i)J l: 1T 'it iE i7JJ:ili I* ¥:lR ili ~m ~ 1§' JT- {8 4 * ffl tt * tt ~ W 
B"JPUSCH]!!'l:R:B\ILBT~~ o 
[0046] .:zts:03fs"Jbt*1f ~{*iiE 7 § i}Jl:ff1t$®LAA UEZfsJ B\10-f·t~, ~,& § MJ:ff1t$® 
to~ T ift/1 l!l B"J LAA UEZ fa] B\10-f ·t~ 0 ~ st , * 03f B"J bt*1f ~ {*iiE 7 LAAUE !j ;tt{m ti Abt* 
B"JUE (fJU:tz□WiFittfiim) B"J :isz!Z:f~ff 0 

~111!1 iR a)=] 

[0041J iffittr=tt~~~t oo s"J wtrn=te!iJ£, * $ ms"J _tJ£to;tt --tt~fili:ij-~1t:r~ ]!!jJo ~ ~,,; 
q:r : 
[0048] 001 ~JT-l:±:1 7 ~*Xti;]J[~!j~F~*Xti;m~ ~ ttiBz~~B\17:fAJtic~:tfjfxxJ B"J:l:~~B"J JT-~ 
00; 
[oo49J 002~JT-l±l 7LBTtk$1cW-'5J"'~x1S.B"J1ir9(:if ~PT~ ffl~-JcstfsJ ~&@Jil!~~B"JJT-~ 
00; 
[ 0050 J 00 3 ~ JT- l±I 7 t!R W .:zts: $ m-~ ~ infi 'fJLl s"J § i}J l: ff 'it iE s"J 1f 1t s"J 1Jff f~ 00 ; 
[ 0051 J 00 4~JT- l±I 7 t!R W .:zts: $it-~~~ 'fJLl s"J We.JI § i)J _t ff 'itiEB"J 111E:f¥ 00 ; 
[0052J 00 5~JT-l±I 7*W2ts:$ il-~~~'fJLlB"J ffl Pi&½B"J:tl!OO; 
[0053J 006~JT-l±I 7*W2ts:$m-~~ifffi1JLlift/J~5t$'@ D R~B"JM~JT-~00; 
[0054] 007~JT-l±I 7t!RW.:zfs:$m-~~ifffi1JLlift/J~5t$-'@D R~a"J-~JT-,i,00 o 
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[ 0055J r oo ~ i5- 13ft oo to Jl 1is: ~ Mf.1J Axt* 0 3f m 1f w tffi 1~ ii~ o mz 3 tt: ~ , * 0 3f ~ mz JaJ 
p~ Tr =~.Jifrit B'-1 J!A:$:~ ~7] AO yj '.57r , 79 T fifj {fjl:Qyi!, , ~'~ T xt ~ * 03f ¥9: ~ 1[ ti~~* B'-10 
~o tl. * s'-1 w tffi te!i it , ~ l3JJ it xt * 0 3f El'-1 :i=J. ffflf mlvZ 1~ 1~ o 
[ 0056 J ft* 03f B'-1 r it~ Mf. fJLl q:i , UEft ~ F Bt;tJ),@f ~_t :itt 1T f§ % :&±8 mI , PT~~~ M" _t ff 
i~ & f§ 4 UL-grant , ffi ~ ft ffl r § i)J _t qj :&±8 B'-1 YHJl--1.:iztrl :&i8'8f ~ , ~ :&±8--1. ff f§ % oft 
UEl3ti8--1.ff11§ %Z1W, ffe§~:ittffLBT o :fl□ ~LBTJvZJ}J, IJ!UPT~:&±8, i!f IJ!U~f3g1:zi8◊ 
[0057] J=ifritfflr § i)J_tff :&±EB'-J 18t11&, EB ~ftr1i"Wcll◊ {JU!l□ , imui%1 fil11§4Wc.Jlffl T § iJ]_t 

1f :&±EE1'-J st fa] '8f~1! 0 ~q:t, st fa] '8f ~B'-JWGJI pJ ~ ~ * mJJJj, {JLl:floJ~~LTE*~JEB'-1 ¥-ffi'r~f½ffi 
SPSB'-JWc.Jlo 
[0058] UEft~FRfJUrm~--1.:itt1f11§%bt±ElW, ffei~tiY10~i~11§4 Cacti vat ion) o?!riti~i~ 

{1§4 PT ~191?JJWfil11§4, {JU!l□ LTE*~JE q:t B'-JSPSifi~11§ 4- o ifi~11§4q:t mJT- § zrt1_t ff :&±EB'-1 
~YI±~ 18t i1! , ~ lk st fsJ '8f fJl B'-1 ~ ,e_ o 

[0059] :(lo~UE1ti8 T _t ff{1§ % , {S~ftr1i"*iEfIJUlf i)ff], jj~¾UE~~~{Xl3t±EP!rit--1. ff{1§ % o 19 
te!i it1J ff: , ;fJF 79 _i.: 11¥ o {8 ~ *~ Mfi.1JU ~ P~ 5EUE ft _i.: 11¥ St , ti iH 31JZ 11¥-ffi 79 _i.: 11¥ ~ ~ ffi 11¥ , ill 
~ P~ 5E UE* ffl B'-1 RV~* o J=ifrit_l.: 11¥-ill mi~ :itt 1T LB To J=ifrit _i.: 11¥ PT~ imtt § ijJ _t 1T 11¥ ffi B'-17J A 
:itt ff:& ±8 0 

[ 0060] 00 3 ~JT- tB T tlHti5 * $ m ~'1'~ Mf. wLl B'-1 § i)J _t ff :&±Es'-J 1J1t B'-1 yjfff~ 00 0 

[0061] ftW~301, UE~EOC)t;ll}r J§l3tLBT11§ )~, o 
[0062] wLl :fl□, UEPT ~ ifiltt/J, !K 0~ t§"JT-1§ )~, C-PDCCH~!+XLBT 11§ )~, 0 ½ :l&tm, UE ill pJ ~ imtt 
~¥~ § i)J_t1f :&i8B'-J {1§4~!NLBT11§ -~, o ~:i&:l:fil, UEill pJ ~imui%1 fil11§4~!NLBT11§ .~, o½J& 
tfu, /j, IX 0~t~JT-1§ -~,C-PDCCH;fO i%1I fil11§4 PJ ~:l::>J~trSLBT{§ ,l@,E1'-J~if1Ht, ntiUEN~/J,!K 0~ 
+b - J--'--- § + ~ F3 J--'--- Atffi-=!>'-ft/.El J--'--- § rnJT-1§,c..,C-PDCCH/rOi-%1i1~1§ --cz v>'J"El 'J.7t1vLBT1§,c..,o 
[0063] ftW#f302, UE*WLBT11§ ,l@,*fliH5ELBT~Jj[, fffliHJEffl T § iJ]_t ff :&±EEl'-1 :&±8~ 
~o rffi, t+f'ffii-1i~UEflJ%5ELBT~~B'-J:s-=f-JT-fJLl o 
[0064] EB T § i)J--1.ff :&±E~~ri)ff]&B'-J--1.ff :&±EJ=ifrxiUB'-J-=f-tJtPTf3g~~, wLl:fl□, § zrtJ_t 
ff:&±E:&~~-B'-Jffl$*r~rW&B'-J--1.ff:&iE◊ftH,§zrtJ_tffl3t±E~~TW&B'-J--1.ff 

:&i8~5E~i!f~~~JvZ~~~El'-1m~llPT~~~~B'-J,~~§M--1.ff:&*PT~~rHJT-B'-J 
ACK/NACKt§'JT-, ~.ul,:tkrJ3;frpi~&7JAEl'-1LBT~~El'-JfliHJE7JAPTf3g~~~BJ.J o{JU!l□ , PT*W~ 
r7JAq:t B'-J~;frf!EIG~$;frr, ~5ELBT~~: 
[0065] (1 . 1) § iJ] _t ff :&±8 ~ ~-yi)ff] &st _t 1T :&±EB'-1 f3tm t@:~IJ!Ll n p~ 11-[~~!i!iLWGJIB'-J 0 

[0066] LAAUE--1. ff :&±E:itt1fCCAt@:~IJ!LlSt,t~tJ.st@:ilJ!LliUB'-111§m:f3g;~ i!f ~tt n p~XThreshfliHJE 
11§:i1!~i!f £ [;fl o~q:t ,XThresh~~tt~*f3tmt@:ilJ!Ll n p~XThresh_maxo ~;frfi7JA~, J=ifritXrhresh_max 
EB i%J fil11§ 4-Wc.JI O jj~ ¾ , ~Y:5 79 § i)J _t ff :&±8 ~ ~-y i)ff] & st _t ff :&±E5t JJIJ j!gcj[X Thresh_max O yj 

~ ;frfi7JA ~ , J=ifritX Thresh_max EB imuUE~ * :&±8 J}J $ it -~1~ B'-1 x' Thresh_max ~ lk i%1I fil11§ 4 We.JI 
BI.J ;t§ xtr X / Thresh_maxEII.J {ma-tt; fliH ;E O jj~ ¾ , ~Y:5 79 § Z9J _t ff :&±8 ~ ~-y i)ff]& El'-1 _t 1T :&±E?t JJIJ 
Wc:'i'.J=ifritffit$; 0 

[0067] (1. 2) § i)J--1.ff :&±E~~rUL-grantBI.J--1.ff :&±Est ,CWSBI.JW~~Jc1~A!i!iLBI.J~~ 
$ ?J'-J!i!iL El'-1 0 {JU :(lo , pJ ~ ~ ~ r $ ;frfi7JA q:t B'-1 ~ ;frp : 
[0068] -xtr~ ~"t"-HARQ~WB'-J--1.ffbt±E, :fl□ ~ffft § i)J--1.1Tl3tiE~~rUL-grantEII.J¥i 
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15-{t ffl, V!Ll RJE!lffif 1P/wtr~4J)lfffi7J\. JJIJ £1 t?CWS 0 

[0069] fJLl~□, p'J ~,t.!i&W, t<JJ~f:JRJE7'J § i)J£JEB"J, mLm 11¥-jg~rUL-grantB"J, V!Ll § i9J£ 
JE--1:§ ~rUL-grantB"J RJE7tJJIJ£1H/1CWSo § i)J RJEB"JPUSCHB"JACK/NACK (pJ ~Jj_m;tl~~B"J tl't 
~ACK/NACK, Elx~--1:§JJ/l~vz.:,f:~:tf, JM:tiUL-grantB"JNDI*Ri~l'l"Jm~ACK/NACKo -jgti!e:r£1f 
f_t:, ~~ft-jg ACK/NACK)~ ffl rW~~rUL-grantB"J J: 1TRJEB"JCWSiftfl~' RL1f~ 0 t!P, ~ 

m#J:ff£JEma~~~~~-jg~1fW~C~B"J~~~~o 
[0070] ~rUL-grantiftfl&, X pJl2,ltffi7-}-jg, ~ri)J~UL-grant ifi'fl&, {JU~PJM:tiC-RNTIJJIJ:f'}t 
B"JDCI, 12,l RfflT § i)Jl: ff £JEB"JUL-grantifi'flf!1, {JU~□JM:tiX-RNTIJJIJtJtB"JDCI, ~q:i § i)J__t ff 
RJE B"J 1!b~ DC I iJt ~ * ffl X -RNTI JJIJ J}t o X -RNTI pJ 12,l ~ ffi 5E X. B"J , ill pJ 12,l :m ffl ~ ffi'r~ W f!1 SPS 
C-RNTI o~fftB"J, xtr § iJ]__t1f£JE--1:§~ri)J~UL-grantifi'flf!1B"J l:1TRJE7tJJIJ£1H/1CWS, {8 
~fflr § i)JJ:ff£JEB"JUL-grantW&B"Jl:ff --1:§ § i)JJ:ff:&JE£l:f'f1p'J~~cWSo 
[0071] -xtrp'}~,t.HARQ~:EIB"Jl:ff£JE, ~□*fffr § i)Jl:ff£JE--1:§~rUL-grantB"J1i 
15-{fffl, V!Ll § i)Jl:1f£JExtms"JACK/NACKpJ fflr~rUL-grantiftfl&B"J__tff£JEB"JCWSiftfl~, 
{8 ~rUL-grantifi'fl&B"J J:ff £JExt ms"JACK/NACK~PT ffl T § i9Jl: 1TRJEB"JCWSiftfl~ 0 :ift~ 
tv-B"J ,~r*~~LBTB"J § i)Jl:ff£JExtmlB"JACK/NACKPT fflr~rUL-grantiftflf!1B"J__tff£ 
JEB"JCWSiftfl~, {8 ~rUL-grant ifi'fl&a"J __t ff RJEXt MB"JACK/NACK~PT ffl T § i9Jl: ff 1½ffiB"J 
J: ff£JEB"JCWSi)i'[~ o 
[0072] $11Jta"J .~r*~~LBTB"J § i)JJ:ff£JE1P/Elxfflr § i)Jl:ff£JEB"JUL-grantifi'fl& 
B"Jl:ff£JExtmlB"JACK/NACKpJ fflr~ri)J~UL-grantiftfl&B"Jl:1f £JEITTCWSiftfl~ ,{8~r 
UL-grant i)WJ &B"J 1: 1T RJEXt MB"J ACK/NACK~ PT ffl T § i)J __t 1T 1½ffiB"J 1: ff RJEf P /QX ffl T § 

i)J __t ff RJE B"JUL-gran t iftfl & B"J 1: ff RJEXt JfZ B'\I CWS W ~ o 
[0073] -xtrPJ ~,t.HARQ~:EIB"J J: ff£*, ~□*fffr § i)J l: 1TRJE1§ ~rUL-grantB"J1i 
15-{tffl, V!Ll § i)JJ:ff£JExtmIB"JACK/NACK~pJ fflr~rUL-grantiflfl&B"JJ:ff£JEB'\ICWSiftfl 
~ ,{8~rUL-grantW&B"J__t1f£JExtms"JACK/NACKpJ fflr § i)Jl:ff£JEB"JCWSiftfl~o:ift~ 
tva"J, § i9Jl:1T:&JExtms"JACK/NACK~pJ fflr~rUL-grantifi'fl&B"Jl:ffRJEB"JCWSi)i'fl~, {8 
~rUL-grantiflflf!lB"J:ff H~T*~~LBTB'\I J:ff£JExtmls"JACK/NACKPT fflr § i9Jl:ff£JE 
B"JCWSW~o 

[0074] $11Jta"J, § i)Jl: ff RJEfP/E!Xffl T § i)Jl:1TRJEB"JUL-grant iftfl &B"J l:1TRJEXt mz 
B"JACK/NACK~pJ fflr~ri9J~UL-grant ifi'fl&B'\I __t ff £JEB"JCWSi)WJ~, {8 ~rUL-grantW& 
s"J* H~r*~~LBrs"JJ:1f£*xtmzs"JAcK/NAcKPT mr § iJJJ:ff £*tP/E!Xfflr § iJJJ: 
1TRJEB"JUL-grantifi'fl&B"J __t ff RJEXt mls"JCWSi)i'fl~ o 
[0075] -xtrp'}~,t.HARQ~:EIB"Jl:ff£JE, ~□*fffr § i)Jl:ff£JE--1:§~rUL-grantB"J1i 
15-{tffl, § i)Jl:1TRJEE!X1t fflr § Ml:1TRJEB'\IUL-grantW&B"J J:ff £JE (X-RNTIJJIJ:f'}t) B"J 
CWS--1:§~rY-RNTI lllJtJtB"JUL grantifi'fl&B"Ji)J~1½~B"JCWS~J9LV_EJX1fffi371\.JiiLB"J o § i)J__tff 
£ * B"J ~ 1~ * ffl x - RN T I jJIJ :t}t (X - RN T I PT 12,l ~ ffi 5E x. B"J , ill PT 12,l m: ffl JJil, ~ f;f it£ B"J s P s c­
RNTI) , § i)Jl:ff RJEB"J ]! 11¥83 X-RNTIJJIJtJtB"JUL grantiflfl&, E!X1t § i)Jl:ff £JEB"J ]! 11¥83 :if'( 
~ACK/NAcKm~ B'\IDCI (pJ 12,l p'J st~ 15-HARQ:ittfi{§ )~,) fo!ii:& o ~?t, :Pm 'tEX-RNTI JJ1J1JtB"J UL 
gran tiftfl&B"JPUSCHB"JCWSS,t, pJ 12,lltztJ.sUL gran tB"JNDI B"J {f1Hm5E, fJU~DNDI = l*~]! f½, V!Ll 

cws~JJIJ, x 1JU~□, ~□*ncrtl't~-jgNACK, V!Ll § i)Jl:ff £JEB"J m: f½B"JPUSCHl'l"JcwsttJJIJ, ~□*~ 
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ACK, !J!Ll § i}JJ:: ff 1:z±EBI.J 11 ftBI.JPUSCH81.JCW11.!r. 0 {B ~x,t-y~,yHARQ~:El~rY-RNTI:1J1J1Jt81.J 
UL grantiJWJ&SI.JPUSCH, lJU~DY-RNTI:3/g ffl-yi}J~iJWJ&SI.JC-RNTI, :ff_§_~ ,yHARQ~:El:itU¥81.J J:: 
~}jz ft rim~ EB X-RNTI J11J1JtiJWl&SI.J, ~W~ § i}J l: 1f ftrimBI.J, jjp¾, Y-RNTI:1J1J1Jt8I.JUL grant i)W] 
& sq PUSCHSI.J LBTSI.J CWSSI.J i)W] ~, ~ ~~ l: ~ ljz ft rim~~ JJX,J}J o {JU~□ , ~ f~ fflY-RNT I J11J1Jt 81.J UL 
grantBI.JNDI BI.J{1i11JllkCWSSI.J Wil~ 0 ~;frp~JJtnA, J:: ~}x ft rim~ EBX-RNTI:1J1J1JtiJWJ&BI.J '~w 
~ § i}Jl: 1T ftrimBI.J, ~ft :3/gY-RNTI JJIJ1Jt8I.JUL gran ti)W] &81.JPUSCHSI.JCWSi)W]~SI.J ~~-=f$m o PT 
12), t/!~i11:1W1~JLl l: ~}jz EB Y-RNTI J11J1Jt8f.JUL grant i)W] &81.J PUSCH, !::t$1J:: ~ 1jzUL grant sq ND I 
1=j §mTUL grantSI.JNDI, ~D*i:J3$~, !J!Ll11.!r.CWS, ~ !J!Ll~:1JIJCWSo~tt{~sqtzf~~, ft~P~ *~ 
q:t , ~□ * lW ~ ljz i)W] & ~ § i}J l: ff ft rim~ W ~ r X - RNTI :1JIJ ;J'}t 81.J ft$tu , 3 lW t6 JJii. Y -RNTI :1JIJ ;J'}t 81.J 
UL grant 3ci~ND I fi17F sq m~ $ d>, :l::1] -i,)..Jg~ ,yHARQ~:£1 i)W] & T ~,yf)T sq ftrim:f;k; o {Bf~ PTf3E: 
~ ,y HARQ~:£181.J J:: ~ ljz {4¥ rim :ff* JJX, J:}J o :ff_§_ , Y-RNT I :1JIJ ;j'}t 81.J UL grant , ND I {ll 81.J tiJfl 5E 1f A , 1£ 
11:EJX-RNTI SI.JUL grant81.JNDif1i tiiflJEnA~ IPJ o IE!.rlt, 3citdmi1!::t~~Mw81.Jm, 11if1JEJ:: ~ 
{J( 14¥ rim~~ PX, J}J 0 

[0076] (1. 3) § ~J::ff£±81=J~riJWJ&sqJ::ff£±881.J~~iftffllrr~il (CW) 81.J~jcf1[ 
CWmax,pBI.J }jzJJ[K~MLlLJf[:.!f.81.J 0 

[0077] LAA UEJ::ff£±8:itt1f*~~LBTS,f ,f~tAsLBT{}t)t;tl}71\.~*11iflJECWsq~jcf1[lD~/J, 
{1[, 71\. JJIJii:.:3/gCWmax,pfOCWmin,p o ;lt q:t , ~□*~~jKljz, 1rr ~'00 81.J-tf:&CWp = CWmax ,p, !J!Lllrr~'OO 81.J-tf: 
&CWp11.!f., CWp = CW min, Po ~fri1J jg § ~ J:: ff {trim 81.J J:: 1T £±8 EJ ~ riJWJ & 81.J J:: ff tzJ:E7J\. JJljj!gcjf 
K , 7]\. JJIJ ii:. Jg K 1 l□K2 0 

[0078] 1Jtl~D, UE~pij,yHARQ~:Elo ;ltq:tHARQ~:£11 Jg~-yUL-grantiJWJ&SI.J, j1~,yHARQ~ 
:£12:3/g § i}JJ::1f £±80 jjp¼, ~pij,yHARQ~:EISI.JCWS~J!±LlL&'.l1ftBI.J, :ff_§_, KllOK2~7tJJIJWc.!r. 
81.J 0 

[0079] (1 .4) J:: ff 1:z±Esqcws, f~ffl~~-=f$Yl81.J J:: ff 1:zi881.JACK/NACK, 11if1JECWSSI.J jc/J, o 
[0080] $11Jt81.J, pfrj£ACK/NACKJ9:imi11m:£1Jf{1:f-~7¥Ctt81.J --'lI:7Ftl'i7FBI.J ACK/NACKo lJU~D~r 
ffl ?tiiSI.J (UE-group based) DCitl'i7F$,yUEsqACK/NACKo 
[0081] pfr:r£J::tf£±8PTl2J, 1x.:19 § i}Jl:fft:z±El□/~w fflr § i}JJ::1f£±EBI.JUL-grantiJWJ& 
81.J l:1f £±8, ~w, pfr:r£J::1f £±EPT 12),Jg § i}Jl:ff £±8, fflr § i}Jl: ff t:z±EsqUL-grantiJWl& 
81.J J:: fr£±8, ill PTl2J, Jg~-yi}J~UL-grantiJWl&BI.J J:: fr£±Eo 
[0082] $1f}t81.J, ~D*J=ifrj£~~-=f$m 81.J l:fr£±8~d>~ ~,y~ACK, jjp¼J::fr £±881.J pfr~ 
LBT{}tjt;~ 81.J cws:m.m O ~ !J!lj, fJLl ~□pfrj£~~-=f$m 81.J J:: 1T £±8~ ~NACK, ~1tUEi9:~4~JLl1I:1PJ 
ACK/NACKtl'i7F (PT l2J, :T-Jfit7FACK/NACK81.JDCI, ~w~ i)WJ&pfrj£~~-=f$m 81.J J:: fr £±881.J 11 ft~ 
wfJrftBI.JUL-grant) , jjp ¾., p)T~LBT{}t)t;~ 81.JCWS:l:ijc o ;lt q:t, ~~-=f$m:19iwi11JllJECWSi)W]~SI.J 
J:: ff ;:z ±8 sq J:: ~ ljz 14¥ rim x,t ml sq A CK/NA CK tl'i 7F pfr fr 81.J-=f $m no-PHE lW ~ d> 4'i"'-=f $m 81.J ~ :irr 81.J ~ 
ljz~-y*~~LBTsqJ::ff£±8~£ (J::1f~£81.J~*-=f$1n~aJrt.r-=f$Ylno-4) sq*~,y-=f$Ylo 
[ 0083] t11}t sq , p)Tj£ ~ ~-=f $m 81.J A CK/NACK :tl'i 7F 1P T ~ T pfrj£ ~~ -=f $m ijfj JE cws i)W] ~ 81.J J:: 
1f-=f$m, * _§_1=J~r J=iJr:r£~~-=f$mtiiflkcwsiJWJ~sq J::fr-=f$msJ.JstraJ~~/J,rx-=F$m 0 

[0084] ~□ !?fl 6 (a) ?Jr7F, f~i&J:: frHARQ:ittfii=tl EJ J:: ffHARQ:itt:fitt31±-=f$Yln-9f□ -=f$Yln-7£ 
±8, 7J\.JJIJ*ffl81.J ~*=~LBTf□*~~LBT o a-=f$Ylnl□-=f$Yln+ 1, UE71\.JJIJ4~flj JHARQ:ittfii=tl 81.J 
NACK;>f□ :itt:fi #3 sq A CK O UE ~ l:i\ftXt mz T HARQ:itt ti# 181.J f:fr.!r.11 ft , aHARQ:ittfi #3 81.J f:fr.!r.ffi ft 0 
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jjp¾,HARQ;r±Ui#lE1"1J:1r'£iEB"JCWSpJ!2J_;f,rH!i5HARQ:itffi#lB"JACK/NACKt\'t~J=ifr1±rff-=f$j!n;f1: 
lWttfiJ B"J * ~ '1'~ r * ~ ~LBT '£iE B"J J: ff-=f $m 1iftl JE ~~-=f $mo J=ifr5£~~-=f $m :t-J-=f $m n-7, 
,; q:r '£iEB"JHARQ:i±U¥#3t»Gl)]'£iE, ~fr61±-=f$y!n+ 11,tiE T ACKo !E]Jlt, -=f$y!n+7B"J J: ff '£iEB"J 
CWS]t!L 
[0085] x..~D 006 (b) ?fr~, fl~h~J:ffHARQfil;fi#l l:§ J: ffHARQ:i±U¥#31±-=f$_tnn-9lO-=f$j!n-7'£ 
iE, 7:J\.~lj*fflB"J £*=~LBTlo*~~LBT 01±-=f$y!n, UE4tfiJ THARQfil;fi#l B"JNACKo UE~i:i\1± 
xt@rHARQfill~# 1 s"J 1:v:I:m f½ o jjp¾,, HARQfil:f¥tt1 s"J J: tr btiEs"JcwsPT 12)_ ttH!i5HARQfilf~tt 1 s"J 
ACK/NACKt!'t~?frftr1r-=f$y!n;f£1W1tiiJB"J*~'l'~T*~~LBT'£iEB"JJ:ff-=f$!1l11ftlJE~~ 
-=f$j! o J=ifrj£~~-=f$j!jg-=f$y!n-7 o EB rUE~ 1i*4tflJ-=f$!1ln-7'£iEB"JHARQfil;f¥#3El"JACK/NACK 
t!'t~, UE~~-=f$y!n+7B"J J:1r'£iEB"JCWS:JtjJ□ o pJl2)_~ tB, _¥_f1tHARQfil;f¥#3B"JJ:ff '£iE1~~fr5t»G 
:C}J:f'~4t, {B £E13r~fr5*Rfl1 &tm:ACK, rffi£1±rff-=f$y!n+8:;t &1::lJ!ACK, UEf{ [3~:l:~jJ□CWSo 
[oo86J (1. s> I§ iJJJ:1r'£iEs"Jcwstfi/J~s"J ~~-=t-$m:t-J1PruE1fLfil1r I§ iJJJ: ff '£iEs"1 -1: ff 
-=f$mno, Jf _§.1§ J=ifrj£J: 1r-=f$mB"Jfl1 fa]~~Y'~/J,rX-=f$1nB"J*~'l'ifiltt*~~LBT ~ ffl1§m 
B"J J: ff~'£ (J: ff~'£ B"J ~eLW: -=f $m ~ s~ r-=f $m no-X) B"J * ~'1' J: 1r-=f $m o 
[0087] 1:§~rUL-granttfi/J&, ~W~rACK/NACK&t:lJ!B"JDCifM!'£B"J J:ffbtiE~~, ~~ii 
5£B"J I§ i}J J: 1T '£iE£1\'t , 1± ~ ~at fa] !f;J Jf * 4tfiJUL-gran t tfi/1 &~ WACK/NACK& 1::lJ!B"J DCI o fJ'U 
~□, 3~fr5#J,bj§-T SPS'£iEat, UE#i9:~~*iwf ~'£iE, IJ!iJUE~'£iEJ:ff~ffl o MT ~~fl1 
fa], 3~fJrB"J~1J.H~1iiJ*, UEPTl2J_1±1~ij§-E1"JSPS'Bt~J:filff I§ MJ:ff'£iEo$(W, 3UEpx;:CjJ'£ 
iE¾,~t_§_Jj(ffl'E],J§ ,t1l_f¥q=r1Jt~iwi'£iEB"1~1m, UE~~f~Jt'£iEoM T ~~a,ffaJ, 3~fJrB"J~ 
ffl 'E], flj * , UE PT 12)_ 1± 1!f{1j§- B"J S PS 'Bi~ J: fil ff I§ ijJ J: 1T '£iE o x.. ~ w , ~ r JE at~ B"J fJr 1½ ~ 11! 
1½ q:r, UE1±TlJ1JEXB"JatfaJ i1 !f;J *4tfiJ{:EfPJ fflrfff!1!'£UEfilfffJr1½$(:m f½s"J • r:1r1~iiJ1§4-, IJ!lj 
UR~'iJ 12)_ 1± at fa] m ta* J§ , 1± tEl@B"J SPS 'Bi 1)! J: Jtt ff I§ Z9J J: ff 1,t JE 0 

[0088] xtr 12)_ J: =mi5£B"J I§ i}JJ: 1r'£iE, UE]Wf wf!JECWSB"J :;(/J, 0 jjp¾,, ~~-=f$j! 79UE1fLfilff 
I§ i}JJ:ff '£iEB"J-=f$1nno1£1W~Y'X'l'-=f$mB"J*~'l'ifilM*~~LBT~ ffl1§mB"JJ: ff~'£ (J: 
ff~ bt B"J ~a JR -=f $m ~ S~ r-=f $j! no-X) B"1 * ~ "1' J: ff-=f $j! o ~ f}t B"J , X jg tm 5E x B"1 {!l , fJ'U ~□ X = 
4o 

[ 0089] ( 1 . 6) ~o * ~ ~ -=f $m pfr 1± B"J J: ff~ 1z q:r , UE ~ lJ\ J: ff 1z JE ¾P 3c it 1± ~ Y' ~ 'l' J: ff 
-=f$j! q=rfilff'£iE, IJ!iJCWS~~o 
[0090J J=ifr5£*~'1' J:ff ~bt, PT l2J_ 'E],15-~'l'~w$'1'~t~s"J J:ff-=f$m o 
[0091] pfr5£*~'1' J:ff~'£, f{ f3b~~-yi}J~UL-grantifi/J&B"JJ:ff~bt ,~W, f{f3~£~ 
-yi}J~UL-grantifi/J&~w fflrl§ i}JJ:ff'£iEB"JUL-granttfi/J&B"JJ:ff~'£,~w, pJl2)_£{I: 
WJ:ff~1,t,,;q:r'E],mPTl2J_£1§MJ:ff'£iEB"JJ:ff~'£0 
[0092J (1. 7) ~o*~~Y-M'l'~r I§ iJJJ:1rl>tiEB"J J:ff-=f$m B"Jcwss"J tJWJ~xt@r~ ~"t, 
~~-=f$m, IJ!lj~~*~'l' J:1r-=f$mB"JCWS;tfHm~~-=f$m£~1~~frr1iiE1ift11~4tifi/J~, rm J§TIITB"J J: 
1r-=f$m B"JCWSB"Jltx f1L lo*~'l' J: ff-=f$m B"Jltxf1ltEI ~ 0 

[0093] ~□ 00 7 pfr~, f~i& I§ MJ:1r btiEB"J mJ 1A£2ms, ~M 'i'HARQfil;fJLf~i&J:ff HARQfil 
;fi # 11=] J: ff HARQ~# ;fi # 21±-=f $j! n-9 lO-=f $y!n-71,t iE , 7J\. ~lj * ffl B"J £*=~LB T lO * ~ ~LBT o 
1±-=f$1nnlO-=f$y!n+ 1, UE4tfiJ T HARQfil;flI!.# 1 B"JACK, lOHARQfil;f¥#2B"JNACK o UE~1:i\1±Xt@. r 
HARQfil;fi# 1 B"J f:frlifJr{½, xt@. rHARQfil;f¥#2 B"1 f:frli:m {½ 0 jjp ¾ , HARQfil;fj #1 B"J J: ff btiEB"J 
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CWSPT ~ tlH1iHARQ:itH¥# 1 B"J ACK/NACK1~JF ?fr -tE r ff-=f $wntEfilf 1JGiU B"J * ~ T~T * ~~LBT 
l3t:i!' B"J _t 1i-=f $Yi 1ifti IE ~~-=f $Yi o ?frit ~~-=f $Yi 79-=f $Yi n-7 o HARQ:ittfi # 2 B"J _t ff l3t i!' sf.J cws PT 
~tlRWHARQ:ittf¥#2B"JACK/NACK1~JF?fr-tEriT-=f$Jlin+ltEfilf1JGiUBI.J*~T~T*~~LBTl3t 
:i!'Bf.J _t 1i-=f$YiEft11E~~-=f$Yi o !1friE~~-=f$Yi fil¾-=f$Jlin-7 o jj~¾, EE r-=f$Jlin-7B"J _t ff l3t:i!'xt 
Ssf.JNACK-=f$Jlin+ 145l:.iU, ?fr~ , -=f$Jlin+7B"1 _t ff l3t:i!'B"1 CWS~)]I], rffi-=f$Jlin+9E[{]CWS;;fO-=f$Jlin+7 B"J 
cws~,t¥:o 
[0094] (1 . 8) I§ M_t 1i~i!', Elx:1t~r ffl r I§ M _t ff l3t:i!'B"JUL-grant ififl&B"J _t ff l3t:i!'B"J 
LBT 1:it:5'c tl1 PT~ EE ~ r JL fo/7JA q:i B"J ~ ro/Elx 1t $ l!fi Eftl IE : 
[0095] - 3 ~ $'1'HARQ:ittf¥ pJ ffl at, pJ ~ JHLtl ~'1'~¥~DCI1~7F ?fr~ :ittfi Bf.JLBTfjt:5'c &:JL p)T 

iELBTfjt:5'c~ EE ?fr~HARQ:ittfi q:t ~ff£B{]LBTfjt:5'c~ (LBT priority classB"J ~§I~%~ r%'i 
sl.J) lift! JE o 

[ 0096] - 3 ~ $'1' HARQ:ittfi pJ ffl at , pJ ~ JHLt.t ~'1'~¥~ DCH~ 7F ?fr~ :ittfi B1.J LBTfjt :5'c ~ o p)T 

iEmJFB"JLBT{it:$t~ EE ?fr~HARQ:ittfi q:t~ r%'i B"JLBTfjt5t~ (LBT priority classB"J~ §I~% 
~ff£B"J) Eft!IE o-ft~'i"HARQ:ittfi q:t *fflB"JLBT{it:$t~, PT~~~~ r ?friE1~JFB"JLBT{it:$t~, {8 
~4{:'..l=lcf~ _,,,,,l'k,xt%'io 

[ 0097] -~Tm T I§ M _t 1T ~i!' B"J UL-gran t,ft i)WJ & £ 14¥ Elx 1t ffi 11¥St , pJ ~ mJF fJr B"J LBT fjt 
:$tt)}, iiMr.~i~DCI q:t 1~JFB"JLBT{jt5t~ o 

[0098] -mJFACK/NACKB"JDCI q:t, ~1xmJFHARQ:ittf¥~ §I, ?frit:lttfisf.JACK/NACK, if PT~ 1~ 
7F ?friEHARQ:ittf~ 61.J fJr B"J LB T 1it:5'c ~ , ii Mr. 1~¥~ DC I q:t m 7F B"J LB T {jt 5t ~ o 

[0099] -~-yi}J~UL-grant iJWJ&B"JfJr11¥Elx:1t£ 11¥St, pJ ~ 1~JFfJrsf.JLBT{it:5'c~, iiMr.i~i~ 
DCI q:t mJFB"JLBTfjt:5'c~ o 

[0100J tit:i&:f:m ,~r I§ iJJsl.J_tff l3t:i!',R*m*~~LBT, rm~*m*=~LBT o 3UE1~4kiu 
MCoTmJF{§ -~,, iiUEJt),:lttff I§ i}J_t ff l3t:i!'B"J _tff-=f$Yi 1:frr ?fritMCoTmJF{§ -~,1~7FB"1 _tff-=f 
$m~i5-PS, UEVJ?t ,R *m*~~LBT O ?JritMCoTmJF{§ -~-mJFBI.J _tff-=t-$m~i5-, pJ ~ t~W 
Rel -14LAABI.JC-PDCCHq:t B1.J "LAA_t 1T~li" !::I:: t'ij'±:~Eft!IE, ep :im:i.1 "_tff{ma~UL off set"~,& 
"_t 1Tt'ij'iiat ['s]UL duration" Eft!J£ o 

[0101J tit:i&:f:ih, ~r I§ iJJ_t 1i14¥ffis"J _t1il3ti!'PT ~*m*~~LBT, tE PT ~*m*=~ 
LBTo 
[0102] 3UEt~4kiUMCOT1~JF{§ ,~-, iiUE:J=l,;J:ltt1T I§ i)J_t 1il3ti!'B"J _tff-=f$m 1:frr?JritMCOTt~ 
JF{§ ,~,mJFBI.JL1i-=f$Yi~ii-rs, UEPT~ *m*=~LBT 0 

[0103] {itm;:f:ih, ~UEBI.J 1§ Z9JL ff l3t:i!'*ffl*=~LBT, 3 LBT,vZJ:}J J§', ~UE~~l3t:i!'k'1'-=f 
$Yi , ii ~'1'-=f $m fa] x f's]~ , jj~ ¾ jzk'1'-=f $m 16,igj :!::>J1:fr r ?JritMCOT1~JF {1§ ,~, ffiJF B"J _t ff-=f $Yi~ 
it-rs O il□ *jzk'1'-=f$m~$7J"-firr ?frifMCOTt~JF{§ ,~-t~JFB"J L1i-=f$m~i5-L5tr, !J!U ,R ~jg:lttff 
* ~~LBT, Elx: 1t1:fr r ?fritMC0T1~JF {1§ ,~, 1~7F B"1 _t 1i-=f $Yi ~ii-5tr B"J-=f $m , g ~ £ffi:ittff * ~ 
~LBTo 
[0104] {itm;:f:ih, ~UEBI.J 1§ Z9JL ff l3t:i!'*ffl*~~LBT, 3 LBT,vZJ}J J§', ~UE~iil3t:i!'k'1'-=f 
$Yi, jzk'1'-=f$Yi-tE-=f$m£l&¾~~Bf.J, {8 ¾-=f$Jlifs]~fs] ~~, {JU!l□ , UE~iil3tJE4'1'-=f$m, {8 ~'1'" 
-=f$m BI.J~Ja~Tt4% ;f0/Elx:*~Tt4%¾:S=. t±:1 B"J o jj~¾, -tE EE UE:ittff *~~LBT ?frEftJJ£B"J 
MCOTPS BI.Jjz®-=f$m, PT~:ltt1i*=~LBT o 
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[0105] aJj~1'~15fufJUq=t, 3UEffl:ittff § i}Jl:1f1½rifua1 ,UEPTflzW~ T1fAq=tBI.J~lrrElx: 
w $ 1o/ , ¥ r LBT Bf.J ~~ ;f P /Elx:LBT 11t)t; t;J} 7J\.~3-{Hi)l 5E ;5ZJ2i ~~ o J=i]rit;~J2i ~~PT~ jgfJr 14¥ Bf.J 
1:zJE~~, te. PT~ jg :m: 1ta1.J 1:zJE~~ o 1Ju:tz□, J=iJrit1:zJE~Jj[PT ~ jg m r 1: ff 1:zJEBI.J 'Btmsf.J a-t 
fa] ~Ji, £lx: wffPiti~~, Elx:w£ NPT :ittff J: ff i:zJEBI.J tl't7F, £lx: w J: 1T i:zJEBI.J ~ *~~ ~~ 0 

[0106] 3J=ifeitRJE~Jj[jg£NPT:ittff J:ff1:zJE81.Jtl't7Fat, PT~tlztm~ TWHrr1fAtiJl5E£ 
N PT :itt ff J: ff 1:z JE : 
[0107] (2 .1) tlzWLBTBI.J~~, lift!JE£BPT ~am T § i}J1½$ifrJBI.J f?tjj!J:1:zJEf1~r5 0 

[ o 1 oaJ 1~ i& UE £ N aJ=iJrit m r § i}J 1½ffi 81.J 'Bt 1)! LRJE18 % , £ flz tm UE F ± 81.J M! ifJl~ £Ji& 
5EBI.J fl !3~:itt1f bl:tto :tz□ ~J=ifeitM!tJlJi,mMtm5Ex.Bf.J fl !3Lz, !l!UPT ~RJE, N !l!U~PT~ 1:zJE (3 
flt, :ti□ ~LBT~IJ&, fil::t1ft!:zJE) 0 jj~¾,, pJ ~:imMjg*~~LBT;fo*=~LBT7tJJIJWcJI n p!,z 

Thrl;f0Thr2, _ft Thrl 1!£rThr2, 1i::?~UEF±81.J pjI[if}l~:;crThrl 81.Jtl!t$j(rM[iffLJj(j(rThr2 

81.Jtl.$.o IE!.rlt ,ajq1~1'~rJlm PS, ~'i:it1:zJE § MJ:ff1½ffi81.J l:1ff1§%Bf.J¥r*~~LBTSI.JUE 
Jj[j(r'z'i:it1:zJE § i}Jl:ff 14¥rifuBI.J l: ff {1§%81.J ¥r*=~LBTBI.JUE~o Elx:w, xtr*~~LBT 
;f P * =~LBT:l:)J * m :t§ 1q181.J fl p!,z , {B UEaF ±PJff iffl~a,f , ~~ LBT~ ~ ft jg 1J□ ifX IE!~, 1i1~ * ~ 
~~TBI.JCT~~jcsl.J.$F±~ABI.JM!iffl~o*1i~te.~mr:imM~~1fAlift!5Effl:ittff§ 
iJJ 1: fr 1:z )E af.J 'Bt m o 
[0109J *1i1tPT ~rift£ PTf3~~1$ajql ~1'f?tm1:t1J.mfr § iJJJ:ff 1:zJE, ii¥r*=~ 
LBT UESI.JJj[;, M mHff ff£*=~LBTBI.JUEfa] 81.J:Plm:ffi.$. 0 !E]jg~1$ajql ~1'~rJlm PS ~1:r\/:zJE 
§ i}Jl:fr14zrifu81.J l: frf1§%Bf.J~1'£r*=~LBTBI.JUE, :l:)Jaffljq!{:frjl:iftff25us LBT, 3cit1:z 
JJi'ix11f, IE] Jl:l ~'i"'UE fa] 81.J :Pim: •*tt* 0 ITO~ t$a jql ~'i"'~rJlm PS ~1:r\/:zJE § M J: 1T 1½rifu 81.J 
l: ff{1§ % 81.J ~-i'£r*~~LBTBI.JUE PJ ~:ift~tl5-:ifilM~p'] 81.JCWS, imxd>~1'UE!'sJ 8"Jtilt1L 
[0110] (2. 2) tlzWLBT1jtjt;~7J\.~, tiJlJE£ BPI~ am T § M1½$ifrJBI.J 'Bt~l:i:zJE1§ % 0 

[ 0111] 1~ i& UE £ N aJ=iJrit m T § i}J 1½rifu 81.J 'Bt m LRJE {§ % , £ flz w UE F ± 81.J M[ if}l~ £Ji& 
5EBI.J fl p~JttiT bttt, :tz□ ~J=i)rj;tpjI[if}l~,mMtm5Ex.81.J fl p~, !l!UPT ~!:z)E, N !l!U~PT~ !:z]E (3 
flt, :tz□~LBT ~IJ!J:, fil3cit1:zJE) o jj~¼, pJ ~:imMjg~p'] 81.JLBT priority class7J-JJIJ]!gcjl fl 
p~, 1Ju:ti□ , jg1U q=i 81.J41'LBT1jtjt;~71'~7J\.JJIJi&5E fl p~, Elx:wi&5Ek (k<4) 1'11 P~7J\.~ljx,t@~ 
1'Elx:w$1'LBTm;)t;~7J\.~, ~~ttr%'JBI.JLBT1}t)t;~X'JJ5Y.81.J fl P~i&:1~$21!£, fi1~ttr%'i LBT{jtjt;~ 
8f.J~*~~ABI.J.$PT~1:zJE, ~ {~iiEJl~$1r%'JQCI81.J~*~ ~ 1f£8f.J:Plm:R.a11½$ifrJ ◊Elx:w, 
fx ~ ~ 1' fl p~ , {B UEaF ±?feitM! iffl~ at , ~~ LBT 1Jtjt; ~ 7]\.~ ft jg 1J□ ifX IEl-t- , 1if~tt r%'i 81.J LBT 
{jtjt~sl.JCT~~jcsl.Jffi.$.F±~ABI.JM!iffl~o 
[0112] *1iitJt~~m r*m*=~LBTSI.JUE O EE r*=~LBT, ~IX 7J\.LBT1ftjt;~7J-~, 
:l:)Ja:f§p'] f:frJl:ittff 25us LBT o IE!Jl:t, pJf3~ tB JJi'iQCI ttr%'i 81.J ~*£JQCittft£81.J~* 1:z±i'iilm: ◊* 
1fit:imujgQCI!r1i%'i 81.J~* O!PLBT1jt)t;~7J\.~!OC 111$1/J,) i&5Etf11!£8f.J fl 13~, QCI$'1ff£81.J~* 
i&5Et1 r%'i 81.J n p~, ?Jnxd> J QCI$'1ff£ 81.J ~* xtQCI$1 r%'i 81.J ~*81.J JJ~jrij 0 

[0113J p']JI, m PT ~tLztm c2. 1) Elx:w c2. 2) sl.J1fAtiJl5Emr § iJJJ: ff 1:zJEBI.J 'Btmaf.JatfaJ~ 
~o 

[0114] 3}1)TitRJE~Jj[jg § i}Jl:1T1:zJEBI.J 'BtfJ!sf.JatfaJElx:wffi"mi3X~liat, UEflzW¥fti1i81.JWc 
JI 1§ ,'E, tiJl ;E O ~ q=t , J=iJrit j!gcjl 1§ ,~, pJ ~ ~ 13-?frit § i}J l: ff l:z)E Bf.J 'Bt fJ!xt@. BI.J LBT 1Jtjt; ~ * ~ 
{1§ ,'E, o UEPT ~ flzW~1:zJE81.J § Z9J J: 1f1½ffi8f.JLBT1}t)t;~7J\.~, tiJl5E § i}Jl: fr1:zJE81.J f?tj~ o 

13 



CN 108633097 A 11/15 JY-[ 

[ o 115 J 3 Jr)r J£ 1t J!' ~~Jg § i}J _t ff 1t J!' Bf.J st l'sJ * J3Vf P / WG ~*~~st , PT tLH!is 12J, T JVflfi 
7JA q:i Bf.J -flfilift!JEltJ!'~~: 
[0116] (3. 1) :trUEBI.J § i}J _e ff JtJ!'*fflffi=~LBT, UEPT iHHi~frt1BI.J t~~11~Ul~L :PJU:E'~frt1 
1t J!' 3 lruMCOT pg Bf.J T ff {t $wJ S1 * ffl 81.J LB T tit5t@ Jt ~ , # _a UE t!Hlis ?)T i1LB T tit5t@ Jt ~ , lift! 
1EUE _t ff ltJ!' ~Ii (fJLl ii□ PT ltJ!' Bf.J ~$9! *&) , UE~ P~ &J!' 81.J ~ * Bf.J QC I EB UElR IE oft :Pm JE?fe 
J£~$9! *&S1, UEffef{~iiE ,?)TJ£~$9! *&7G~:u{t$ifrJJr)r~ £Jp)rj£LBT{it5t@?J\.~fflpJWG~tt 
Jr)T5£LBT{itn;@:5t~Bf.J ~ 51 £ ff£Bf.J (ePLBT{itn;@£r,§J Bl.]) Bf.J~* Jr)rffef Bf.J~d>~$9!~o WG~, 
UEttHmJr)r5£LBT{}tn;@?J\.~, :Pm1EUE_t ff JtJ!'~Ji: PT1tJ!'Bf.J~$9! *&, 12),R_UE~P~&J!'Bf.J 
~*Bf.JQCI O epuE~P~&J!'Bf.J~*Bl.]QCix1 BBI.JLBT{}tn;@?t~~ 5l 7Gf3t~:uJr)ri1LBT{it$'c@ 
?J\.~~51 o?fei1~frt1BI.Jt~~{1§}~,, PT:iffl:d/J"IX 0~{1§4C-PDCCH:ifdx, t!Pi=EC-PDCCHq:t ffi~J!' 
3 lruMCOT pg Bf.J T 1T 1t $wJS1 * ffl Bf.J LBT{jt n;@?J\.~ 0 

[0111] (3. 2> :t'ruEaf.J § iJJ _L ff JtJ!'*fflffi=~LBr, uEPT :1mtt~frt1a1.J 1~~1§ ,1~,, :Pm IE 1=E 3 
lruMCOTpg Bf.J _t ff {t$wJS1PT *ffl Bf.JLBT{}tn;@Jt~, # _aUEt!Hm?Jri1LBT{}tn;@Jt~, :Pm IE PT 
1t J!' Bf.J ~$9! * & , Elx: ~ :itt - :iv :Pm IE* ffl ffi =~LB T Bf.J § i}J _t ff &J!' PT ffl Bf.J LB T fjt 5'c@ ?J\. ~ o 
1=E :Pm JE pfij£ ~ $9! *&S1 , UE w {~iiE , ?fri1 ~$9! *&7F ~tt {t $wJ pfi ~ 1=J pfi5* LBT{}tn;@?J\.~ ffl 
Pl WG ~ b~ pfi5* LBT tit n;@?t ~ Bf.J ~ 5 I £ ff£ 81.J ( t!P LB T{}t5'c t;J} £ r,§J Bf.J) Bf.J ~*?Jr g 81.J ~ d>~ $9! 
Ii◊ 

[0118] (3. 3) 3UEt~4!x:iUMCOT_lt~~{§,~,, LlR.t~~Tff{t$ifrJaf.JaJtt4%11§ ,~, ,_aUEtfL:itt 
1T § M _t 1T £J!' Bf.J _t 1T ~$m fir r MCOT _ 1 pg , # _a UEtfL:itt ff § i}J _t ff ltJ!' Bf.J _t 1f ~$m ~ llffi pfi 
j£ffi~Tff~$ifrJB1.Ja1t~MWG~£JMJ£ffi~Tff~$ifrJB1.Ja1t~MJgpJ-~~M,ffl¼,~ 
*OO~Lli=EMJ£ffi~~ff~$ifrJB1.JaJt~%§~~ffi=~LITT,OO~aj12J,MMJ£~ff~$wJBI.J 
aJtt4% §Bl.]25us~:ff*t1tJ!' § i}J_tff£J!', N JJ!U ~ f3t:ittffffi-~LBT oilD*~~f'i$~$m 
RJE, JJ!U~~JtJ!'af.J_t1f~$m@i~~r?Jri1MCOT_l pg 0 

[0119] 1JLltz□, ~frt11=t$'1' Tfftt~q:i ,;lzMl-~ T1ftttffi:X:ittffCat-4LBT, * Hft~{te.tt 
tffi:Y ,z_t:itt1f25us LBT (ep $tt~BI.JType B LBT, tz□TS 36. 213 15. 1. 5. 2) o{~i&i=E~$y!O, T 
1ftt;;,SzXBl.]LBT~JJJ, LlR. T1ftttffi:YBI.JLBT ~:c}J, jjp¼, ~frt1PTLl1=Etttffi:X£JY _t, £Jf~~frt1 Jjli 
* Bf.JUE~ *MCOT, f~ i&MCOT = 4ms , ill~~ w., ft ~$9! O ~ 3ZJsJ , tz□ * ff fr _t 1f ~$9! , p)r;£ _t 
1T~$9!~rMCOTpg ox1rtt~Y ,:!itffHt~*Bf.JMCOT79MCOT_l (MCOT_lfOMCOT*&if§pJ) oft 
tt~x_t, ftMCOTpg Bf.JJ=iJr~ _tffft$ifrJ, :!:)]pJl2},*fflffi=~LBT ◊i=Ett~y_t, 3_a f)Z.3_tff{t$ifrJ 
£JMCOTpg Bf.J Tffft$wJBI.J rsJ ~/j'>-y~-y25usS1, _eff{t$ifrJ~pJ *mffi=~LBT, N JJ!UeP{ti=E 
MCOT pg, _t ff{t$ifrJm&:,~,m*mffi-~LBT O f~i&~frtJ },)_ ~$y!O:ff*t1tJ!' T1T 1t$w1, 1LJU~$9!2 
Bf.Jffi3~t-t%altoMCOT_l *&794of~i&~$m2Jg § i}J_t1f£J!''i1t1J!~$m ojjP¼, UEPTLltlHi 
TffS1 fs] (DL timing) , }}_ffi4~t4%3f*t:ittffffi=~LBT, ep 25us CCA, tz□ *f1§:i11!:S'>'.I;;§, JJ!UUE 
PT Ll hA ~$9!2Bf.Jffi4~t4%Bf.J 25usZ.Fo:ff*t1tJ!' § i}J_t ff1t$w1 _efff1§%, ep~1m_effS1 l'sJ 
(UL timing) , M ~$9!2Bf.Jffi4~t4% 81.J (25+TA) us:ff*t, ~ q:tTA (timing advance) Jg_effai 
l'sJt~lru £0 

[0120] i=E:iv1Jf303, UE~1iJ=iJr:Pm1EBI.JLBT~~*1AffLBT~{t, Jf~TRJE~~*:PmJE~N 
f3t~i=E § i}J_e1-rltJ!''i1t1J!_t£j!'f1§% o tz□ *LBT ~J)J, JJ!UUEPT Lli=E § i}J_eff JtJ!''i1ttJ!_t£j!' 
_tfff1§% o!ZD*LBT~IJ&, UE-JiJ:.Jf.&JEo 
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[0121J ttm:r&, J1Jrit § iJJ 1: ff R*'Btv1r1=iJ ~ ~~ftr1i"reis'-J o 11utz□, PT ~mittr,§J ~1~r~*re 
I to /Elx:imn 4&1~~ iuiR 11~r~* re Io J1Jrit § z:-JJ 1: ff R*'Bt 1J!PT ~ 'EL 1t = 1: ff R* l'l'-J at JJ:m 'Bt 
• (fytltz□ ffi11JL at faJ{ffiu;f];;, PRB'Bt•, Elx:wwMtfl15J\.BWP) _, i~ tLl~ti-½7JA (MCS) _, ~~t4%~ 
~ ({1Lltz□~~t4% F-f JLl, WGW iE:~0Ji_I_b*OCC, Elx:w1Jl'llf {ir;f];Cycl i c shift) olll5'r, ?Jrit § i}J l: 
ff R*'Bt-ff PT~ 'ELttJt{ml'l'-J JJZ,~f§ }~,, fJLltzoJC~t&21s:{1§ }~, (RV) _, £1[l3t*1X~KWo PT~ 
!7i!.iv#J4O1,4O2q:il'l'-JreI◊ 

[0122J ttm:1:ih, uE:ttRffl±v#J3o3:ittff § iJJJ:ff l3t*Fo, -tEt~JE~~s1.Jrfftt11t1:, 1~417:tt 
xt ?Jrit § i}J l: ff l3t* 81.J HARQ-ACK&_ tm: o 
[0123] ttm:rfu, ?Jritt~JE~~l'l'-Jr1fttr&:J9Pcell!lx:wpSCe 11 o 
[ o 124 J ttm:1:ih , J1Jrit t~ ;E ~ ~ s'-J r ff ttiI!z 19 ~txJJm 5t tt r&: , * H J1Jrit N txJJm 5t tt r&: EB ~ 
ftr1i"reI◊f1utz□ ,J1Jrit~txJJ;m5tttiI!z19±v#J4O24i R*Jtrriu!kR § iJJl:ffR*Elx:1~1F § iJJJ:ff 
z,t * ~ :i!J: 8'-J m 7F ffi }~, ?Jr fr 8'-J tt lffi'. 0 fJLl ti□ , ~ ftr1i"-tE ~ txJJm 5t tt ilt CC2 _t l3t*foi z,t § i}J _t ff R* 
s'-Jm7F, fnEl!RuEPJ ~-tE~FNtXffim5tttr&:cc3J::iftff § iJJJ: ffR*, Y1UuE-tEcc3J::iftff § iJJJ:ff 
l3t*Fo, ~:if-tECC21:t~45l:.HARQ-ACK&tl o 

[o 125J ttm:1:ih, J1Jritt~ ;E~~ l'l'-J r ff ttr&:191~1t § M 1: ff 1=1¥$ntrl'l'-Jtt11t 0 

[0126] ttm:1:fil, t:t417:?JritHARQ-ACK& tls'-Jat fa], EB ?frit § i}JJ:ff R*l'l'-J atfaJ ~ &ffikx. 
s'-J at faJ fffiff t$ ~m k o 
[0127] ttm:1:fu, ?!ritHARQ-ACK&_ ffiEB PHICH{1§:U[jj(tt, Elx:w EB PDCCH,?j(~ o?JritPDCCHPT7G 
'EL* i~ & {1§ ,~, , {x 'EL* HARQ-ACK {1§ }~, , :H H~ ~ PDCCH~ $ ~ UE 0 ffl 81.J , 7G !PJ UE 8'-J HARQ-ACK 
-tEPDCCHq:i 25 m ~ IP] 8'-J t:t t~fir O 1:itm:1:fil, ?JritPDCCH'§~ ~~UES'-JHARQ:ittfi{§ -~- 0 

[0128] ttm:1:fil, UEt!Rfflt~417:iLl81.J?JritHARQ-ACK&tl, ~mJE § i}Jl:1f l3t*l'l"J !IH=i.¥Elx:WR* 
fJrs'-J~1Ji5o 
[ 0129] ttm:1:fu , UE:itt1T § i}J _t ff l3t* 8'-J £ 1½ Elx: w R*fJr 8'-J ~ tJ.s 8'-J at fa] ti 1YiH~45l:. iLl 8'-J ?Jrit 
HARQ-ACK& tll'l"J at fa]~ R 1'.mJEX. l'l'-J at fa] wa;f];*~m ;E 0 

[ 0130] ttm:rfu , UE:ittff § i}J _t ff l3t* 8'-J £ 1½ Elx: w l3t* fJr 8'-J ~ tJ.s 8'-J at fa] :ttR fflt~45l:. iLl 8'-J ?Jrit 
HA~~a&ffis'-J~OO~&ffiJEx.8'-J~OOwat$*~JE~OOWl'l'-J~~,ffRfflffiJEx.8'-J~OOWl'l'-J 
ff:&, ~;Eat fa] m 81.J ~i ,12, 0 UE,fr~ ~at fa] mpg , :ittff LBT, ~i:i\fr § i}J _t ff l3t*'Btiml::ittff § 
i}JJ:ff R*l'l"J £ 1=i.¥ElxWR*fJrl'l"J~1Jis O :ift~_tl:;l'l'-J, ~$:'i"HARQ:ittfiat, UE~it-tExt SS'-JHARQ 
:itt~El'-J§Ml:ffl3t*'Bt•J::ittff§Ml:ffR*El'-J:m~Elx:wR*ffis'-J~ffl. 
[0131] ttm:1:fil, xtr IP] ~~HARQ:ittfi, tz□ *UE~f 417:.iLl J ?fritHARQ-ACK& ffi, x..417:.iLl JUL 
grant,!J!LlUEt!RfflUL grants'-Jt~7F,~JEPUSCH8'-JR*o 
[0132] ttmS'-J, UE § i}JJ:1f R*B'-JPUSCHq:i, 'EL* ~HARQ process;t§~B'-J11§ ,~,, fytltz□HARQ 
IDo PT~imn~:1F8"J t:tt~t~7F, Elx:wimuDMRS*faJt~S"Jt~7F o 
[0133] 004~7FtB Tt!Rffl2$:$iw~~~m!!1JtlS"JreI § i}JJ:ffR*l'l"Jt1Ef¥00 0 

[0134J -tE±v#J4O1, ~ftr1i"reifflr § i}JJ:ffl3t*l'l"J'Bt•o 
[0135J J1Jritfflr § MJ:ff R*l'l"J 'Bt11&~d>'EL*~faJ 'Btim o Jt4i, atraJ '&f11&s'-JreI PJ ~ 'EL 
* mJ 1Jl o at faJ 'Bf• 81.J JllicJ!. , PT~~ t:t t~ B*-§181.J % A o 

[0136J ttms'-J ,?fritffl r § iJJJ:ff R*l'l'-J 'Btfmff PT~ 'EL *JJ;m±~'Bt11&, 11u1m1: ffttr&:11§ -~- o 
[ o 131J tt m s'-J , m r § iJJ 1: ff z,t * l'l'-J 'Bt im ff PT ~ 'EL* Jife it § z:-01: ff z,t * 'Bf 1m Jife xt m s'-J 
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HARQJi;,f~B'.J:f§~{lL1l~L 11Llti□HARQ process IDWo 
[0138] f}tm;B'.J, ffl r I§ i}J l: ff ~j:2s' 81.J '8t~J!~pJ b?,J, 'EL 1'i-LBT:f§~{1L~,, 11Ll ti□ J=ifrJ£ I§ i}J l: :ff a: 
J!'.pJ *ffl 8'.JLBT1}t$t;~, Elx:1tLBT~~ {13 ,~, WWo 
[0139] J=ifrJ£1Nciffl r I§ i}Jl: ff a:J!'.'8t~B'.J {1§4jgRRC{134, Elx:1tMACJf-r~1'11Jn:~CE, Elx:1t 
1m:E1Jf~ *H* -~-, Elx:1t $ ** 1* -~- s'.J is it O J=ifrJ£ tm:fllf-t~ *H* -~- , PT b?,J, 'E11'i-rW J&f 402 * , ~ft~ 
a:J!'.B'.J fflrMa: I§ MJ:1ra:J!'.B'.Jrn~{13 ,~, o?frJ£4?1J:EIJf1~1'1Ll{13 -~-, pJb?,J,jgC-PDCCHo 
[0140] ft±/J~402, ~ft~a:J!'.ffl rlftli I§ i}Jl: ff a:J!'.Elx:t~~ I§ Ml: ff a:J!'.!A:JY:B'.J m~{§ 
§ 

Jl!,."lo 0 

[0141] f}tm;B'.J, J=ifrJ£1~~{13,~,:ifilttW:EIJf{134ffictt, WLlti□LTE*~ q:i B'.JSPS~ti!i{134, Elx:1t 
SPS~ifii!i{134 o 
[0142] fJt:i&B'.J, J=ifrJ£t~~113 ,~-~PT b?,J, 'EL 17i"LBT:f§~{13 -~-, 1YLlti□ J=ifrJ£ I§ Ml: ff a:J!'.PT *ffl B'.J 

{~*{:Tl. ,=;-P,-=!>'-- **Ll{~§MM LBT /L7u.-cJ,X.,E'-A,-aLBT:'.:K.'.=I='.. s,~,---.--:j-"---tj-"o 

[ 0143] fjtm; B'.J , ?fr)& t~ ~ {§-~-'EL* m ~ I§ i}J _t 1T a: J!'.;Jlr[ ±i '8t j)j B'.J {§ -~- ' 11V ti□ ~ m B'.J 4m :fl 
'8tfjj~PRB{§ ,~,, Elx:1txt Ss'.J J:1rttrBzB'.J~ 51 {§ -~- 0 

[ 0144] fjtm; 81.J , ?fr J£ ft(~{§}~, 'EL 15-ft(~±/J!&I40 3 q:i 1§ iJ] J: ff R J!'. f!JHA Elx 1f I§ i}J J: ff R JE 
!A:~Xflmi:A. {§,~,B'.Jtl;lrf±i'8t~, 11Llti□ ?frJ&{§ -~-~ ffl B'.JW:fl'8t~~PRB{§ }~,, Elx:1f xtSB'.J J:ffttiBz 
s'.J~ 51113 ,~, o 

[0145] fJt:i&B'.J, J=ifrJ£ I§ i}J l: 1ra:J!'.1Jlrf±i'8t1J! B'.JPRB{13 }~,1§ I§ Ml: ff RJEflftliJ'-~1f I§ M J: 
1ra:J!'.!A:JY:flftl1A {13 -~-B'.JPRB{13 ,~,:f§~ o 
[0146] fJt:i&B'.J, J=ifrJ£t~~1* ,~, 'EL 15-m~ I§ iJJJ: ff :&J!'.!kJY:xt Ss'.J 1: fftt¥Ezs'.J~ 511* .~,, 
ep 19J~ ~ ~ _t ff tt~ B'.J I§ iJJ l: 1r a: J!'.!A: ~y: o 
[0147] fJt:i&B'.J, J=ifrJ£t~~{§ ,~, 'EL 15-t~~pJ m TI§ i}Jl: 1TRJEB'.J atfaJ '6t~B'.J tEQ,sr: 0 

[0148] fJt:i&B'.J, ~ft~ -R f3~ftBUxiJlrf0ta:J:EJ=ifrJ£t~~113 -~- o 
[0149] fJt:i&B'.J, ~ft~ _R f3~ft±tlttBzPce 11£lx:1t±~t\t¥EzPsce l ll:a:J!'.JifrJ£rn~{1§ -~- o 

[0150] WLlti□ , 3~ft~a:J!'.fflrMa:ft~FR;f;xiJlrfNtt1EzCC2l:B'.J I§ i}Jl:ffa:J:Eftt~1134St, 
~ft~ _R f3~ftPcel 1 CC1l:a:J!'.J=ifrJ£1~~{134 o J=ifrJ£rn~{134'EL 15-t\ttBz1~~{1§ -~-, 11Llti□ 3rr. 4~ 
B'.JCIF, fflEl!a:cc2l:B'.J I§ i}Jl: ff a:J!'.o 
[ o 151] fJt:i& 81.J , i:13 ~ ft~ ft~ FR ;f;,,)( iJlrf N tt rEz a:J!'.1§ M _t ff a:J!'. Elx: 1f I§ M _t ff a: J!'. !A: Jy: B'.J ftt 
~~,#MJ£rn~Mfts'.JTff~-~a:q:i~'E115-~~8'.JTff~-,~~MPT*ffll§ffictt~ 
:im~tmB'.JPDSCHElx:1f ifi/J &~:imlitm B'.JPDCCH~ ~ ~~ B'.J LBT O 11Ll ti□ , pJ b?,J, *m 25usB'.J LBT, Elx: 
1f, pJb?,J,*ffl~~ B'.JfJt$t&-&11IJB'.JCat 4 LBT, 11Llti□ 5c.$'00 tE:rtcwspJb?,J, i&5E3/9 [3, 7] o 

[0152J ft±'7~4o3, ~ft~ft4~5E~~ s'.J 1: ffttrBzJ:-t~41ur: I§ uEs'.J I§ iJJ J:ff a:J:Etift!-V'-Elx:1t 
I§ i}J l: ff a:J:E!A: ~x flftl iA B'.J rn ~ o 

[0153] fJt:i&B'.J , J=ifrJ£4~5E~~ 81.J _t 1rtt~JgR;f;xiJlrfNB'.J _t fftt¥Ez 0 

[0154] fJt:i&B'.J ,J=ifrJ£4~5E~~B'.J l:fft\t~jgPcell~1f Psce 1 L 

[0155] UEftR;f;x.iJlrf Nl:a:J:E I§ i)J l: 1T RJ:Eflft!V\EJX1t I§ i}Jl: ff RJ:E!A:JY:flftl1A B'.J m~ B'.J !lr 
~ ~ , pJ b?,J, {~ iiER. ~ B'.J RJ:E?frit m ~ 0 ti□~ ft~ FR ;f;x.fJm NJ: RJ:8 I§ i}J _t 1T RJ:E flftl iAElx: 1t I§ 
i}J _t 1T a: J:E !A: Jy: 1im V\ B'.J rn ~ , PT 13~ E13 r {§ i~Jt , UE 3c it ft t~ 5E at fa] Elx: rn Ji L fa] r:kJ px; J/J ic px; 
LBT, JA rm3cita:J!'. I§ i)Jl: ff RJ:EflftliA.Elx:1f I§ i}Jl: ff a:J:E!A:JY:tiftliJ\B'.Jt~~, -B'3&~ft~~f'l'H! 
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CT~~n&~~~!M!'Jx§M_tff'}x*QXffi~§M_tff'}x*~~B'-Jffi~m~.~~*~~~ 
mf§il!o 
[0156] 1Jtms'-J ,JifrJ£t~1E~~st_tffttiBznw1Jt402q=i 'ix*mrM'ix § z-)J_tff 'Jx*QX1\'t 
~§M_tff'Jx**~B'-Jffi~m~B'-Jrfftt~~ms'-J_tfftt~o~~m~*·~~mm4re 
I,QXWIE~nCT'ix*B'-J§M_tff'}x*~~QXW§M_tff'}x**~~~B'-Jffi~m~mfts'-1 
tt~ 1§ UEt~45( JU m r fo!I! 'ix § i)J _t ff 'ix *QX tl't ~ § i)J _t ff 'ix** :}1 s'-1 tl't ~ {§ }E, ?fr ft s'-1 ttiBz 
n~~,t.tt1lto 
[ o 151] 1Jtm B'-1 . Jifrit § iJJ _t ff 'ix* 11m iAQX w § iJJ _t 1T 'ix** 5':111m iA st 1~~ {§ ,1~H~115ttiBz 
~ i3 I f* }E, . ep PT ~ 1\'t~ Jifrit 11m~ 1~ ~ 1* }E, ~ PJJ~ ~,t. _t ff tt~ st 11m J£ 1~ ~ 1* }E, o 1Ju :ti□ . ft_L w 
~ 1'1JU ~ q=t , ?frit 11m~ m~ {§ }E, ~ 15 _t ff tt~ CC2 st{§ }E, 0 

[015aJ 1Jtms'-J ,ftJ1fr:r£J1Jr:r£t~1E~~sttt11t_t'Jx*§ iJJ_tff'Jx*11m~QXw § iJJ_tff'Jx* 
~ :}111m i:A. st 1~ ~ 1* .'E, Jifr ~ m st a1 ;,1;;p&f 1~ imtt w l!t 4 o 2 * st m r m!I! 'ix § iJJ _t 1T 'ix *QX 1~ ~ § 
M_tff'Jx**~B'-Jffi~m~~IEo~~.'ix*mit§M_tff'Jx*~~m~~ms'-Ja-tffi~• 
n ?frit § i)J _t 1T 'ix* st st ;_1;];1 ~. , {B ?fr ft tt 1,Sz pJ ~ ~ ~ 0 x. fJU :ti□ , 'ix*?fr it: § i)J _t 1T 'ix* 11m 
~m~~ms'-Jffi~~-~~m~w~reIB'-1,a-too~•imttmit§M_tff'Jx*ffi~m~~ 
IE , 1JU :ti□ st faJ ~ • n ;t§ xtr45( JU § iJJ _t ff 'ix*1~ ~ f* ,'E, st ~$,in zFo st *x 1'~$l11 o 

[0159] 1JtmBt ,?fritt~JE~~Bt _t fftt~n § i)J_tff'Jx*?frftBttt~, ep PT~n~F~:fj( 
;,!;JnNtt~o ~lqi~JJifi1frt: ,iiHJ.stl5-~402q=i 'ix*mriff!i!'Jx § i)J_t1j'Jx*QX1~~ § M_tff'Jx* 
~~B'-Jffi~m~B'-J'ix*a100,~5E§M_tff'}x*~~QXW§M_tff'}x*~~~~B'-Jffi~m 
,'E, B'-1 Pl~ 'ix*~ $m O ?fr :i;f 'ix*~$l11 nm T § i}J _t ff 'ix* st~ $l11 , {JU :ti□ , *~ Wfo!I! 'ix § i)J _t 1T 'ix 
*B'-11~~{§,'E,. 1rJHJE:st*~,t. PJ mat§ iJJ_tff 'Jx*st~$m O Jj~5fqi~JYi'i1frt:. n T 1~~ 'ix* 
?fr5£11m~1~~{§ ,'E,Btt~-¥, ft~,t.st fa]'@ D pg, UE~4:ittffCCA~ 1J!tl, ~l:i\ft_L 1T~$l11'ix* § 

M_tff'Jx*~~~w§M_tff'Jx**~~~B'-Jffi~o~*ftmita-tOO'@~oo~~'ix*§M 
_tff'}x*~~QXW § ML1T'ix*~:}111m~B'-Jffi~, UEJJ1*'ix*Jifr5£t~~ ◊1ftmBt, ?fr5£StfaJ 
'@ □ ~ ff 1Jt 40 2 * 'ix* m r m!l!'ix § iJJ _t 1T 'ix*QX 1~ ~ § iJJ _t ff 'ix*~ :}1 s{] 1~ ~ 1* ,'E,Jifr ft st 
~$,in, QXwt~Wff ~402 q=iftrl!'Jx § M_tff'Jx*stm~1* ,'E,~JE:s{J*~,t. P. mat§ iJJ_t1j'Jx * St ~$l11 n-t!J;:1ff ,12, , ~~tXr-i'$Y1 n ?fr it St fa]'@ o ft?fritSt fa]'@ pg , UE ®t~ tlis~ft~t~~ St _tr 
1T {§ ,'E, , 11m IE pJ m T § M _t 1T 14¥ :mu st _t ff~ $l11 0 

[0160] 1Jtms'-J, UEft~F~:fXffiJnNtt~'ix* § i)J_tff 'Jx*11m~QXW § MLff'ix**1111m~ 
Btt~~st, pJ *ml§*ttifim~WBtPUSCH~~~~BtLBTo lJU:tl□ , pJ~*m2susBtLBT, QX 

w, pJ~*m~~ Bt1Jt)t&'&JJIJBtCat 4LBT, 1Yu:ti□~$'@*&CWSPT~ W:1En [3, 7] 0 

[0161] 005~~1:B T~W:zls:$m~'i'~mfifJtls'-J mf=tW:½El'-JfilOO o :ti□ 005fofr~, mf=ti&½UE 
500~tJSjjt}R.jr.510-.11iJE:.jr.520;¥0LBT~{t•5G530o 
[0162] jjtJR•xs101ireinjjtJR)tllfr Fo'ixLBTf* )E, o 1Jtl:ti□ , jjtl{x•5Gs10PT~ifiltt/J, ix 0 
Affi~{§ ,'E,C-PDCCHjjt}RLBT{§ ,'E, 0 ½m:l:fil, jjt}R.jG510fil pJ ~imM~ m{§4jjtl{XLBT{§ ,'E, 0 

½m:l:fil, jjt}R.5t510fil pJ~ifilM/J,!X 0Affi~{§,~,C-PDCCH;f0 ~m{§4M W*jjtl{XLBT{§ 
§ 

J(!.flo 0 

[ o 163 J 11m IE• xs 201i re Int~ 1liS LB Tf* ,'E, * 11m IE LB T~~ . * 11m J£ m r § iJJ _t ff 'ix* st 
'ix*~~ 0 A ~:l:fil, 11m IE. jG520 pJ ~ 1Aff LX tt xt 00 3 q=t B'-1 ff ljf 30 2?frffi ~s'-1 w iffi~ {t, .tit 
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~:::f~~§ 0 

[0164] LBT~fj::. jt530l&:Wcli19:tlHJ.5 ?JrEJUl B'-JLBT~~*tftATLBT~ft, Jf ~T/5Z*~~ 
* 1iJfl JE£ N f3~~fr !§ i)J l: ff !5Z*t&f ~ l: !5Z* f§ % o Jl ~:l:fil, LBT1*1t. 5t 530 PT Ll tA ff J: X 
tt xt 1±1 3 q:r B'-1 t/71JJ3o 3 J=ifrffi it B'-1 w §ffi~1t , .tit~ :::f ~~ g o 

[ o 165] ffl r ~Jffi* 03f ~~ 1™ fyfc}Jf3~ B'-1 fi!f PT Ll ic.$ fr it. tfl PT ~ii:. $1t J1n l: o PT Ll im 
tt~tt•m*~~*~$amitfil$*Ml:~~ff:JF~ff~®~Ff*~JffifflS~~~o.tlt 
~ B'-1 J=ifr iA' "it •tfl * tJC PI Ll £~Afr i~ i& ½ q:r B'-1 it •tfl* tJE , PT Ll ~ t!~ ft* tJE E1X EJ! 1tf: 
(tz□ Jb tmi&½) 0 "it•m pJ ~ic.$11' M" pJ Ll£-¥~~1C$* ~ ,Jt$ic$11" )ln, ~·t1:ic$1)'-
M 'mat i)J ~f¥1iilfiff B'-1 ic.$11" M '£!X it •tJl pJ ~ B'-113:{PJ Jt{m ic.$* M 0 

[0166] fflfrl:it~1™1Ytl9=' B'-li&½B'-1 ~tlflt~1-iEE1XJJJf3~-~ PT LlimuE=l!fit~ CfJtltz□, •J=t!!X5 
J=t~~E:!!K)*~Jffi£1X~ffoi&ttfflr~ff*~~~mmit~~~~E:!!KPTLl~ffiimffl~ 
Jjt~,~*f§%~JI~ (DSP) --~ffl~~E:!!fi!! (ASIC) ,JJM:1:mpJ~fii'lr$3fU (FPGA) ,!!XJt{te,pJ~ 
f¥3zm~1tf:, Jt iL ~ n E1X ai ~ ~3zm, 73'- iL B'-1 EJ! 1tf:tli 1tf:, E1X J:it ~1tf: B'-113: ~ tiiif o im ffl ~JI 
~ PT Ll £~~JI~, ill PT Ll £13:1PJJJM~ ~~JI~, t~ *Ll~, ~t~ *Ll ~, £1X)!Jc~tfl o J:it E:!! fi!! PT 
Ll£~*E:!!K,illPTLl£•fflE:!!K◊~-¥~~tt*~*WWili:Effi7fl~Jffi~~~E:!!K~ffi 

~~~E:!!Ktt*~M~~'*03t~-~E1X5~~1™~illmLl~ffl~®ffi~~~E:!!Ktt* 
*~JJi',o 
[0167] 1ll&b, *03f:JF:::f !aJ!3~r l:it~1™1Ytl ◊ff ~2£}.ffiit 7 J=ifrit~Me:Wtls'-J~tip~fytl, {8 
* 03f JF :::f JaJ 13~ r .tll o ii:~ fr~ ~ E1X ~ 5rb B'-1 Im JE!!X ~ ~ tJ i)J E=I! -=t-i& ½ PT Ll ffl 1t ft frw i& ½ !!Xim 
f§i&½, !ZDAVi&½, Jfilf mi&½,il~ei&½, ~i)sJ ,1J-0i&½, !§ MIJ!f '@tJl, Ll&Jt1m*fflE:!!~ 

[ o 16a J ti□ 1: , 2 t:£ ~~ ~ft 1±1 xt * 0 3f s'-1 ~ Me: 1Ytl * ff 7 w trn m it o 10 £ , Jl 1* s'-1 t-e fi;J * :::f JaJ 
r~r J:it~M!11Ytl ,*03fill~tt:::ffffia~*03t± ~ B'-1 f3:1PJi&it2Jti)J o !¥1&b, PT LlfrtXlLl~* 
s'-1 mm ~ xt * 03f*ff 5 tlfl c& iJJ , mtt~ § :1:mtiiif :::f [qi~ Me: 1Ytl J=ifr 0 3f s'-1 tt *-¥ t9:J=ifr1~ io s'-1 
~ Me: fJtl ill~ 1-i a* 0 3f B'-1 tt *mm ~ 0 Jl:t &b , J:it~ 1™ 1Ytl * ?frffi it B'-1 A~ tEI [qi~~*~ £ii {tf: 
PT Ll tEI li fl 1~ o 
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English Translation of Abstract of China Patent Application No. 
CN107371168A 

The invention d;scloses the measuring method in a kind of uniicensed spectrum and equipment. 

for solving due in unncensed spectrum, LTE UE need to st1are frequency spectrum with other 

wireless communication technology timesharing, and network can not accurately dispatch LTE 

UE the data transfer on unauthorized carriervvave the problem of Method includes : UE carries 

out LBT, and count LBT results when it is determined that needing to cany out upiink in 

unlicensed spectrum : When it Is determined that meeting report condrtion, send with the UE 

count LBT results lt is related report information.Due to UE by the LBT results counted to the 

UE it is related report infonnation to be sent to the netvvork equipment so that the network 

equipment can according to the UE count LBT results. determine that UE is operated if 

appropriate in corresponding unlicensed spectrum ce!I. 
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1. ~;pp~F~txi@Htq:i 8f.Jt1Jl~7J¥! ,;ttt~:fiffrr ,p}TJ2E7JY!'E1Jt: 
ffl Fi& ½CEfr i5Jl5E g ~ittff l: ff 11¥$wJSt, fr~F~tXtJJf~ J:;ittff5t;Pfr Fo-ill,LBT, ff tJEit 

LBTm~; 
J=ifritUEfrwf!JEt~H:J:1R9k-1tf:St ,:&~1=jpfr5£UEt;Eit8f.JLBTm~ffl*Bf.Jl:1R1§}~,o 
2 . ~□ tXfU ~ .5:K 1 J=ifrj£ 81.J 7J i! , ;it t~1iE fr T , pfrj£ UE :&~ 1=j p)Tj£ UE t;E it 81.J LB T f§ *ta~ 81.J 

J:tR 1§ ,1~, 81.J J:tR 1§ ,1~,zmr, J=iJrJ£1J1t~"EL1t = 

J=ifr5£UEt~45[iU¥1JW;reI 1§ }~,, pJr5£ilJrn;reI 1§ ,@, ffl rWcJ!.tJEit Pfrfffl 81.J 1§ ,@,;¥0/QXJ: tR 
pJrg 81.J 1§ ,@, 0 

3. ~□ txfLl~*2J=iJrJ£81.J1Jrt, ;ttt~filfrr, J=iJrJ£1mu; reI 1§ ,@, q:i "ELtt = m r*1FJ=iJrJ£J: 
1R9k1tf:s1.Jm~1§ ,1~,, lP/QXffl r*1FJ=iJrJ£J:tR 1§ ,@, "EL'2tsf.J1§ ,@,rJJf sJ.Jm= 1§ ,1~, o 

4 . ~□ tX TU~ .5:K3 p)T 5£ 81.J 1Jr! , ;it t~fil fr r , pfr5£ ilJW; WcJ!. 1§ ,@, q:i ~ "EL t!S : ffl rt~ 7F ~ ~ 
1:*mJ£0081.Jttim~E!f.Jm1Fm~,~;~~msf.J*~*~'*~;E!f.Jffi~m~QXffi~~ 
*, 1~ 11Jrn; /J" IX s'.J 1JFiQ 1§ ,@, QX t?F m 1§ ,@,Ju* q:i sJ.J ~&~rm o 

5 . ~□tx lu ~ .5:K 1 ~ 4{f: ~ rm J=rfr5£ 81.J 1Ji! , ;it t~1iE fr r , J=ifr5£J: tR 9k1tf:"EL tt : 
$1tf: fM! :& l: 1R, ml WH1: J: tR , fr ffl i&QXWc I 81.J ilJ!U; st fa] m ta :W: st J: tR , frLBT~ !1& st J: 

tR,QX~frt~45[fUJ:tRfit4~ l:1Ro 
6. ~□t,,'i(lLJ~.5:K5pfrj£81.J1Ji!, ;ttt~1iEfrr ,M:&J:tRBI.J$1tf:"ELt!SLl r~&~l!fi: 
p)rtJEitSI.JLBTE!f.J -~,{J\~ATQX~rm~1J\J)[l~{i: 
pJrtJEitSI.JLBT~IJ&Bf.Jlj(~j(-yQX~Tm=1j(~1~m: 
J=rJr~it81.JLBT,6x;J:JJ~lj(~:krQX~rm-1j(Ji1~m; 
J=iJrtJEitSI.JLBT~!J&Bf.Jffi-¥ATQX~Tm~ l:rLHi; 
p)Tt;EitSI.JLBT~!J&Bf.Jffi-$/J,-yQX~Tm~ rrLHi; 
?Jr tJE it 81.J LBT ]vGJ;/J 81.J ffi-¥ AT QX~ rm= J: rLHi : 
pJrtJEitSI.JLBT,1~x;r}Jsf.Jffi-$/J'\TQX~rm= rrLHi 0 

1. ~□txtLl~*1 ~41=f:~rmJ=rJrJ£81.J1Jrt, ;ttt~filfrr, J=rJrJ£J:tR1§ ,@,"EL1t Ll r ~&~l!fi 
f~ § er 
I i=i ,i::,, rJX[ : 

J=rJrtJEitsf.JLBTm~xt@sJ.Jifttm,~; 
?Jr tJE it 81.J LB Tm ~xt@sf.J /j'\ IX 81.J f?F iQ 1§ ,@, : 
J=iJrtJEitsf.JLBTm~xt@sf.JLBT1Jt5t~: 
J=rfetJEitsJ.JLBTm~; 
p)Tj£UE8f.J {irI 1§ ,@,; 
fflr*7Fii'Llj(LBT~IJ&sf.Jt~7F1§,@,; 
pJrtJEitSI.JLBTm~xt@sf.J1§ii[81.J1§,@,: 
ffl r1JFiQfoEl!:&l: tRsf.J $1tf:Bf.J 1§ ,@, o 

8. ~□txlV~.5:K7J=iJrj£81.J1Jr!, ;ttt~1iEfrr, pJr5£LBTm~"E1t!S: 
p)Tt;E it 81.J LBTE!f.J -~-oz]&, p)y tJE it 81.J LBT ~ !1& 81.J ozfj[, l:?J. ,&pJrtJE +t 81.J LBT PX JJJ 81.J oz]& q:i 81.J ~ 

&Wil!fi1§,@,;QX~ 
J=iJr~itSI.JLBT~IJ&Bf.Jffi-$lOJ=iJr~it8f.JLBT px;r}Jsf.Jffi-¥ q:i 81.J ~&~l!fi{§ ,@, o 

9. ~Dtx.lLl~.5:Kl ~413:~rmJ=iJr5£8'.J7Ji~, ;ttt~1iEfrr, p)Tj£UE:&~ '=3p)T~UE~itsf.JLBT:t§ 
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*m~6"J_tJR18,~, ,'PLt!: 
J1JritUEimu3c~'&t1JJH~$LlRRC1JJ!tl;1R'a"RiE?Jr:r£"_t:tR18,~,;QX* 
pJr:i*UEimttP~f*tiA:f~$Llt~tLl•5LMAC CER±EJ1Jrj£"_t:J'R18 ,~,; QX* 
pfrj£"UEmitlL 118 4-Riis?Jr:r£"_t f~ 18 ,g o 

10. ~1ifi~FBU£~N~ q:i 6\11JJ!u;1r1t, ;ttttfilfrr, pfr:r£"1frt'PLt!: 
~ ft WAirtl4!{ ffl Pi&½ UERJ:E 6\1 -'=J pfr:r£"UEt;E it 6\1 LBT£a ~ :t§ * 6\1 _t :J'R 18 -~, ; 
pfrj£" ~ ft i& ½ :rtz W pfr;i£_t 1R 18 -~, , AA! 5E t±:1 p)Tj£"CEp)TtJE it 61 LB Tm~ o 

2/4 JJr 

11. ~□tztLl~*lOpfr:r£"6"J1f1t, ;tttt1iEfrr' ~fti& ½:fl4!{UERJ:EL1R18 ,~,LlW 'JiJr:r£" 
Jfrt~'PL!! = 

M:r£"~~i&½R±EreBmg,m:r£"~;reBmgmrreB~#M$~mg~;Q)G_t* 
?fr$6118 ,~, o 

12. ~□tztLl~*l 1 pJr:r£"6"J1f1t, ;ttttfilfrr, pJr:r£"1JJ!u;reB 18 ,~- q=i 'PLt!: ffl T*7FL1R 
~1tt 61 * ~18 ,~-, :f□ /QX ffl r *71' p)Tj£"_t 1R 18 ,~, 'EL 1'i ~ 18 ,~, rm 81 * = 18 ,~, c 

13. ~□;txtLl~*12JiJr:i*~1frt, ;ttttfilfrr ,J1Jr:r£"1JJ1tl;reB18 ,~- q:t~'PL!! = fflrtl't7F~ 
~_t*M:r£"oo~&Bmg~m71'mg,~;~~R~*~mg,~~;~~~mgQ)G~~ 
JU*, 1t 1JJ!tl; /J \ IX 81 :r;r,lR 18 ,~,QX :r;r,ig 18 -~,JU* q:i 61 ~&~rm o 

14. ~□;t;~_;.rLl~*12pfr:r£"B11frt, ;tttt1iEfrr, p)r;i£_t:J'R~1tt'E1t!: 
$1tt f8!±! RL :J'[L fflJ -!tJH1:_t :J'R , fr tm i&QX reB ~ iJJ!tl; st fa] R £a JR st _t :J'IL fr LBT 1k: IJ!j,: st _t 

1R, QX * fr tty!{ iLl _t :J'R 1fff 4-~ _t :J'R o 

15. ~DtxlLl~*14pfr:r£"B11frt, Jtttfilfrr ,foERRL1~61.J$1tt'§t!~ r~&~;fqi: 
p)T ~ it 6\1 LBT 6\1 i~J:5( Jj[j: r QX ~ r * ~ 1Xli l!!Xl ffi ; 
pJr~itB1LBT1k:!1&~1j(~j:-yQX~r*=1>:JJi:1itxlffi; 
p)T ~ it 81 LBT ,1vZ JJJ ~ 1,X~j:-y QX ~ r * - 1,X Jj[ l!!Xl 11-[ ; 
pJr~itB1LBT1A:IJ&61ffi$j:rQX~T*~ _tp[zffi; 
JiJr~itB1LBT1k:IJ&61ffi$/J\rQX~T*~ rpfzffi; 
p)T ~ it 81 LBT ,1vZ JJJ ~ ffi$ j:-y QX ~r * =_t p[z ffi; 
pJr~itB1LBT,6>GJJJ~ffi$/J\rQX~r*= rpfzffi o 

16. ~Dtx.lLl ~ * 1 O ~ 15fI:~ rm p)Tj£" 6\1 Jfrt, ;tttt1iE fr r , p)Tj£"_t 1R 18 ,~, 'EL ti~ r ~ j>~ 
1'P18,~,rm: 

pJr~itB1LBT£e~x,f ms1I 11=:~N,~; 
p)T~ it 81 LBT£e ~x,f ms1 /j\ IX 81 :r;f,i,g 18 ,~,; 
pJr~itB1LBT£e~x,f ms1LBTf}t$t&i&; 
JiJr~itB1LBT£e~; 
p)r:r£"UEB1 {" B 18 ,~,; 
fflr*7F•1)z1Br1k:1J&s1tl't7F18 ,~-; 
p)T ~ it 81 LBT£e ~x,f m 8118m:8118 -~, ; 
ffl r:t?FiHfoi~_t 1R6"J $1ttB"J 18 ,~- o 

17. ~Dtx.lLl~*16p)r:r£"B"J1frt, ;ttttfilfrr ,pJrtJEitB1LBTm~'PLt!: 
pfrtn it 61 LBT6\I ,~,fJC~, p)T tJE it~ LBT 1k:!J& 611j(Jj[, ~ R_pfrtJE it 6\1 LBT ,JJJG:C}J 611X~ q:t 81 ~ 
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d> M ;frfl f~L~- : Q)G w 
pfr tn it Bf.J LBT ~!1& Bf.J ffl-$to ?fr tJEit Bf.J LBT pjz JJJ Bf.J ~~-¥ q=i Bf.J :¥. y~ ;frfl 11§ }~, o 

18. ~□::txtLl~*10~ 13{I:~ J~pfritBI.J1Jf!, ;ttt~1iEfrr, ~ f4fi& ½tl45CUE'tziE_tt!i 11§ 
}@, , 'E1 t!S : 

Pfrit~i4fi& ½imi13c~'8f~:r~ft1LlRRC1fi!t~Jlia:rl45C?frit_tt!i 11§ ,~,: Q)GW 
pfrit~f4fi& ½imi1~~i$:tlA:r~ft1Ll~ft1Ll.5cMAC CEtl45e?Jrit_tt!i11§ ,~,: Q)GW 
pfrit~i4fi& ½imi1Ll 11§4-tl45C?Jrit_tt!i11§ ,~, 0 

19. ~w J=llPi&½ ,;ttt~1iEfrr ,pfritffl Pi&½'E1t!S: 
~J_tm~, fflTfrfl}ijJE~ ~mfr _t;fff½$wla1, fr~F~:fX#;:W~ _t3tt;ff$t;P}r J§i,R,LBT 'fftJE 

itLBTta~; 
Ltlifl~, fflrfrflAI5Emf JE_tt!i~1tt:st, RiE~ Pfrit~J_ttt~tJHtBI.JLBTta ~t§~Bf.J _t 

tli11§ ,~, 0 

20. ~□::txtLl~*19pfritBI.J ffl Pi&~, ;ttt~filfrr ,Jifritffl Pi& ½~'E1t!S: 
tl45C fl~, ffl rti45CiLl 1fi!t~. re I 11§ ,~. , pfrit 1fi!H[ reI 11§ ,~, ffl r WcitJE it pfr'ffff Bf.J 11§ ,~.to/ 

Q)G Ltli?frffii Bf.J 11§ ,~, o 

21. ~□ ::txtLl~*20pfritBI.J fflPi&½, ;ttt~1iEfrr ,JiJrit1fi!U£WcI11§ ,~,q=t'E1t!: fflr*?F 
Jitrit_t tli ~1tt: Bf.J * ~ 11§ ,~, 'to /Q)G m T *?F Jitrit_t tli 11§ ,~, 'E1 ~ Bf.J 11§ ,~. :C}n Bf.J * = 11§ ,~, 0 

22. ~□::txtLl~*19~2111:~:c]J!pfritBI.J ffl Pi&½ ,;ttt~1iEfrr ,JifritLtli~1tt:'E1t!: 
¥1tf:foEl!'tz_tt!i, ffll-WH1:._tt!i, 1±1'.IJ-!ttQ)GWcIBI.J 1mu;st fa] ~ta}Ra-f Ltli ,frLBT~IJ!Y:St _t 

t~ ,Q)GWfrti4tJIJ_tt~in-4-St Ltlio 
23. ~□txtu~*19~2111:~:c1nfofritsq m Pi&½, ;ttt~filar ,JiJrit_t=:tR1t ,~.'E1t!L?J. r:¥. 

&~**1* ,~.:cm: 
pfr ~ it Bf.J LBT~a ~x,f m Bf.JI f1::#;N ,9, ; 
pfr~ it Bf.J LBT~a ~x,f Ssf.J /j, IX Bf.J fJFi,R 11§ ,~,: 
Jifr~itsf.JLBTta~x,t msf.JLBT1:k$t~: 
Jifr~itsf.JLBTta~; 
JifritUEBI.J firI 11§ ,~,: 
mr*?F•1JZLBr~JJ&s1.J1~?F1* .~.; 
pfr ~ it Bf.J LBTta ~ x,f ml Bf.J {§ m: sq 11§ ,~, : 
ffl r 11F i,RfoEI! z,t_t =rli Bf.J ¥ 1tt: Bf.J 11§ ,~, 0 

24. ~;frf!~f4fi&½ ,;ttt~tiEar ,J1Jrit~f4fi&½'E1t!: 
1t4tfl~ , m r1tYt m P -i& ½ uE tziE sq ~ J1tritcEt1t it sf.J LBTta ~tB ~ st _t 11i 1* ,~. ; 
f!}ij JEfl~ , m T t~ 1h5 Jifrit_t tli i§ ,~, , f!}ij ;E tB J:ifritCE pJrtJE it Bf.J LBTta ~ 0 

2s. ~□::txtLl~*24foJritsf.J~f4fi&½ ,;ttt~tiEar ,Jitrit~f4fi&½~'E1t!: 
'iziE fl~ , ffl r 'iiiE re I{§,~, , Jifrit 1fi!U;. re I 11§ ,~, ffl r WcitJE it ?fr ffii Bf.Ji§,~, to /Q)G _t tli 

Pfrffii sf.J 11§ .~, o 

26. ~□::txtLl~*2sJ1Jritsq~fti&~, ;ttt~tiEar ,J1Jrit1mu;reI1* ,~-*'E1t!: mr*?F 
Ltli~1tt:sq~~11§ ,~., lO/Q)Gffl r*?Ffofrit_tt!i 11§ .~.'E11'i-Bf.J11§ ,~.:i:Jnsf.J~= 11§ .~, o 

27. ~□::txtLl~*26JifritBI.J ~f4fi& ½, ;ttt~1iEfrr, pfritLtli~1tt:'E1t!: 
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${tt:fM!bt_t 1~, ml WH1:_t 1~, ftffi i&QXWGJ!.81.J ~P!tl ;at fa] i®:tt:w:at _t:t~, ftLBT~!J&at _t 
:J'~,QX~ftt~4tfU_t:t~fit4at _t:t~o 

2s.~□fx.tLl~*24~2111:~r1nJiJrJ£01.J ixxHti& ½, ~*~tiEa-=t, J=iffJ£_t:t~1§ -~, {Q.=rt~ r ~ 
&~lrfif1§ ,l@,r];l: 

Jifr~it8"JLBTte~x1 J5Y.8"JI {'p~Y1}2,; 

J=ifr ~ it 01.J LBTte ~ x1 m 01 /J~ rx 8"J t~m {§ ,'E, ; 
J=ifr~it81LBTta~x,f J5Y.81LBT{}t$t~; 
J=iJr~it01LBTta~; 
JifrJ£UE81 {1! I{§}~,; 

m r*1F•13zLBT ~wJ?: 01 =rl't1rd§ ,~,; 
J=ifr~it81LBTta~x1 J5Y.81 {§JH81 {§ ,'E,; 
ffl-y ,r~i,Rfff.cl! bt_t 1~ 81 ${tt: 81 {§ ,'E, 0 
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ti#~~±~ 
[0001 J ]$:1,t ~ 1# &il~H§12*@i±i, t~11Ll1;iJ; & ~ff~FR*XffiN*q:i Erl 11J!u;.1Jrttoi9: ½ o 

.::1~.s§!.-1:±--,1,i 
~ ffl. rx,1, 

1/16 JJr 

[0002J xtrttM:iE irrffi *-UL RtZffi"W* (Licensed Bands)~ __a 12), *itf:~tt ,t, NF,~ 
1~1~ ~ JJJi £::1C ~jffi f§ Jj~ * 81.J ~tiili , :ff fr pJ 12), ffi % 81.J * * * JE $£_m o {B ~ , M[ ~ ;f$ z;)J lilt:k ~ Er] 

~1}JzzM ,-0N~x1~w~:t~ill:*®*81.J~zzl:jffi"W*NillH#ft&RBI.J~ Jw B Jhl~t)?,, ~FR*xffiN 
*(Unlicensed Bands )f'!=:19t~tZffiW*BI.J *" JEiEYffr:==t MITTN¥m 12),l,t;r,&jcal.J zzM£ i's] 012), 

5G Hz ffi"m ,®:79 flu , § 1W ~:Esjt~ 00 B 71\. re 81.J ~FR *Rffi"W * N ;9]U~t it ,mtt 500MHz 0 

[0003] R*x$m.ll)J1~A(Licensed-Assisted Access, fifj:ftLAA)~~r_m~r~FR*RffiN*3f 
M-tfJtJH~:itt (Long Term Evolution, fs'f:ftLTE) ill:~81.Jti* o frLAA*iJE q:t, LTE UEl2J, tt~i!z~ 
it( Carrier Aggregation, fifjftCA)7J:it fqjaj I 1tfr$1'-ttY&: (ffi"Wi®:) J:., ~q:t, _¥d;-~ ~,t­
ttr&:81.J I 1tffiW1®:79R*XffiW*; ~1mttiBz *, pJ 12),~ ~,t-~$1'-I ftfr~FR*RffiNm O ~ q:t, LTE 
UEEP] ±ttYBz (Primary Carrier), xt $'..rCAti*q:i Erl _±/j,[X (Primary Cell, fifj:ftPCell), I 
ft fr R*Xffi'm* J::; LTE UE 81.J $m ttfBz ( Secondary Carri er) , xt $'.. rCAti* q:t 81.J $m /j, [X 
(Secondary Cell, fs'fftscell), PTl2J,I1tfrR*XffiW*~~FR*XffiW*o 
[0004] /);. pfr ml~o, § lWB!'.:£~ /);.$3c~imf§ti*, YD3c~1~~(WIFI), filf5f~, Iftfr~F 
R*Xffiffi* J:. o?frl2J,, 3LTE 51 AiU~FR*xffi"Wmst, ~®~l:j ~1te.3c~im 1§vt#71\.S11t¥ffi'm*, 
LTE*iJE~~~-tf:stfsJt~ii d:i fflffi"Wi®:, n'iJ®~~FJ!:iiI ft, ~~~xtLTE UEBI.J11J!U£F~JJrifriJ o* 
iJU*W,: frR*x*N* J:., LTEfrSti'sJJ:.~J!:iiI f'FBI.J, LTE UEPT 12),~-y~ftBI.Jim&:itt:ff J:.:ff 
1§ % 81.J zzJE,; {B fr~FR*XffiJJi* J:., EB r LTEl:j ~1te.3c~Jffi f§ti*1t~ffi"W*, Jifr 12), , fr~ ft imJ f!1 
Erl ~tiiliJ:., LTE UEiE JW~friffe:iml&BI.J 1,tJE,S1~Ll$1c:itt:ff $1cP}r J§iR, (Listen Before Talk, fifj;f~ 
LB T) , PX J}J J§ ~ PT 12), m ff{§%~ zl&Jlis BI.J 1,t JE, 0 YD~ L TE UE LB T ~ !J& , ~ ft 1W ~ ~l)(im [!1UE :itt 
ff ~~JJ,s zzJE, o 

[ 0005] j*J:.Jifrit, EB T fr~FR*x*"W* J:., LTE UEJW ~l:j ~1m3c~Jffi 1itt:f: 71\.St :_tt$ffi"mm, 
fr~ ft imJ [!1UE:itt ff zl&1J,s ZZJE, BI.J st ffiWN tm J:: , UE 1£ frLBT PX J}J EPJ 'tl m T '~~~zzJE,zl&1lis 0 

[ 0006] 129 lit ' ~ ft 3c Ytll 11m f1J !fr UE * fr?fr 71\. We 81.J N ~ J:: :itt ff f4ff $iru ~ EB Tim f!1 {§ 4 ZZJE,~ 
IJ!!x:iE ~ UE LBT ~ !J!!x: , ~ n: ~ ft 3c it*~ W ~FR *x ffi]}i* J:. 81.J N f)j A:$ 'tl m z;)J ~ im ~ xt L TE UEfr 
~FR*xttf&:J:.EPJ imf!l*~ o 

£llfalf-9~ 
[ 0001J * 1z ~ ~ nfrHJu 1~1~ y ~ff ~FR*x*m* * sl.J 11J1u;. 1Jrt to i9: ½ , m rMIR: ~ ft :1ei~ *~ 
w ~Ft~ *x ffi"m* J:. 61.J N ~A* 'tl 1£z;)J ~ im1 ~ xt L TE UEfr ~FR *x ttYBz J:. BI.J im f!1 * ~ 81.J l'J:iJ ~ 0 

[0008] ~~7700, ~llfi~FR*Rffimmq:i ErJilJ!U£7JYt ,?Jrit7JYt'ElJi: 
[ 0009] ffl? i9: ½UEfr 11m IE 1W ~ Jtt1T J:. ff 14ff tirust 'fr~FR*R*PJ* J:.:ittff )t Pfr J§iR,LBT, * ~ 
itLBT~~; 
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[ 0010] J:ifrj£UE1=[ :tim 5E;wf }E_t t~:?k1tt:S1 , bt~ ~ p)Tj£UEtJE its{] LBTta *if§~B1 _t t~ 1~L'E, 0 

[0011] -l!f!J"iJf3/g 61 ~JYifi1f :rt q:r, pfrj£UEbt~~ pfrj£UEt5EitB1 LBT;f§~ta * sq _t t~ f~L'E, 61 
--1.t~11L'E,LlW, Jrfr5£1frtifre1t!: 
[ 0012] pfrj£UEtl4X fLl ilJlU £ INclr.18 ,I@, , pJrit 11JlU £ INclr.18 }@, m r INclr.tJE it ?fr rm B<J 18 }@,to/~ 
_t 1R J:ifr rm ITT 18 ,'E, o 

[ 001 3 J - ** PT 13g s1 ~ JYifi 1r:rt q:r , J:ifr J£ 11J1u ;_ We 1r. 18 ,'E, q:r 'E11i : m r * ~ Jrfr J£ --1. 1~ 9k 1tt: s1 m 
-18 ,'E," to/~ m r *~ J:iJrJ£--1.1~ 18 ,'E, 'E1~s118 ,'E,J~ s1 m = 18 ,'E, o 

[0014J -l*PTf3/gs1~:i=Yi1i1r:rt q:r, J:ifrJ£11J1u;Wc1t18 ,'E, q:r iE'el.1! = mrt~~~~ --1.1~JrJrJ£uE 
ITT {frlr. 18 ,'E, 811~~18 ,'E, "ilJlu;st fa]~ 61 *& 18 ,'E, "1~11Jlu; 61 tYl ,e, 18 ,'E,~ffiYl ,e, 5U *" f~ilJlU; /j'\ 
~ITT~mm~~~mm~~7{]f:_q:tITT~&-~o 
[ 0015 J -l!f!J"iJf3/gITT ~JYifi1f:rt q:r , J:iJr5£--1.t~:?k1tt:'E1t!: 
[0016J 1J1tt:fo!l!1>t--1.1~" )!] -!tJH1:--1.1~" 1=Etm1&:~Wclr.ITT 11J1u;a1 faJ ~ta JR st --1.1~" 1=ELBT~!J!j( 
Si --1.t~--~~1=Etl45x:fLl--1.t~*4S1 --1.t~o 
[ 001 1 J -l!fl PT 13g 81 ~JJi'i 1f :rt q:r , fo!l!bt--1. t~ s11J1tt:'E1 t! ~ r ~ &-l!fl : 
[ 0018 J JrJrtn it s1 LBr01 ,8, 1xJi::k: r ~ ~ r m-1x~ ,~ m ; 

[ 0019 J JrJrt5E its1 LBr ~!J!j(s11xJi::k: r ~~rm= 1xJj( ,~ 1-l; 

[0020] pJrtJEitB1LBTJVGJ)JEl11XJ5l::k:r~~rm-1xJ,1(1~{!l; 
[0021 J JrJrtnits1LBr~JJ&s1fllf$::k:r~~rm---1.r~fll; 
[ 0022 J JrJrtn its1 LBr ~JJ&s1 fllf $/J \ r ~ ~rm-r r~ m; 

[ 0023] pfrtJE it 61 LB T )VG r}J 81 tilt$ Ar~ ~rm =_t p~ fl[ ; 
[ 0024] p)TtJE its{] LBT )VG J)JEl1 fi!f $/J'\ T ~~rm= T p~ fl[ 0 

[0025J -l!f!J"iJf3/g8{]~JYifi1f:rtq:r ,J:ifr5£--1.t~f8,'E,'E1t!~ T~&-l!fl18,'E,rm: 
[0026J JrJrtnitl'l1LBTta *xt S81 I fttlte.; 
[ 0021 J J=iJrt5E it s1 LB rte *xt m 81 /J" ~ 81 t;r-iJH8 ,'E, ; 
[0028J J=iJrtnitl'l1LBTta *xt mZ81LBT1it5t~; 
[0029] J=iJrtJEitB1LBTta *; 
[0030] pfrj£UEB{]firlr.18,'E,; 
[0031 J fflr7(]f:_~J¥ll)(LBT~!J!j(81t~~f8,'E,; 
[0032J J=iJrtnitl'l1LBTta*xtm81f8:i1[8118,'E,; 
[ 0033 J m rt;r-iJ~fo!l!i>t--1.1~ 81 lHtt: 8118 ,'E, o 

[0034 J -l!f!J"iJf3/gITT ~JYifi1f:rt q:r, p}Tj£LBTta *'el.t!: 
[ 0035 J J=ifrtJE it E!1LBT81 ,8,~~ "pfrtJE it 81 LBT ~!J!X 611)(~" ~ ,&.p)TtJE it 81 LB T JvZJ}J ITT l)(~ q:r 
ITT~& W3l!fl18 ,'E,; ~~ 
[ 0036] p)TtJE it 61 LB T ~ JJ& 61 fi!f $5¥0 p)TtJE it 61 LBT JVG J}J 81 ;J1!,f $ q:t 81 ~ &-t!fl 18 ,'E, o 
[0037] -l!f!J"iJ13/gE11~JYifi1f:rt q:r ,pfrj£UEbt~ ~ pfrj£UE~itITTLBT;f§~ta *81--1.t~ 18 ,'E,, 'el. 
t!: 
[0038] p)Tj£UEimii:1C~'8ii~t~*LlRRC11JlU;_t~'a"bt~J:i)Tj£_t;j:~ 18 ,'E,; ~~ 
[0039] J:ifrj£UEimii*l;~:fiA:f~*Llt~*Ll--'¥L5GMAC CEbt~J:i)Tj£_tJ~f8,'E,; Elx~ 
[0040] p)Tj£UEimuLl f8~bt~J:i)Tj£_t;j:~f8,'E,o 
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[0041] *=1foo, -t!fi~~t~;f;JUvJni,f q:t ITT 1P1H[1f1!, Jifrj£1ff!~t!S: 
[ 0042 J fMJ f4Hi ½tiY!x:J=!=.LJ:':l i& ½ UERJEB"J ~ J=rfrJ£uEtn its"J LBrta *i-§~ITT _Lt~ 1~L'E, ; 
[0043] Jifr5£fMJiii& ½flHJ.5Jitr5£_tt~ f~L'E,, tiff PE t±:l Jifr5£UEJifriJEitITTLBTfa * o 
[ 0044] - ** PJ ~g ITT~ J§if. jf :r:~ 4-' , [M] gi i& ½ tiY5c UE R ±5_t +~ {§ }@, 2-litr , ?fr J£1f 1! ~~ t!S : 
[0045J pfr5£fMJiii& ½ RJEWcll 1* ,'E,, pfrJ£1ITTt~ !cll18 ,'E,ffl r!clliJEit Jifrtlfi s"J 18 ,'E,5fP/M 
_t 1~ Jifr tlfi ITT 18 , 'E, o 
[0046] -t!fiPJf3g B"J ~JYifi1frt: q:t, JifrJ£1»1u; !ell{§ ,'E, q:t ~t!S: m rlbr-_tt~ ~1tf:B"J *-{§ 
,'E,, 5fP/Mfflr*~Jifr5£_tt~18 ,'E,~ 1';-$"118 ,'E,r:ms"J*=18 ,'E, o 
[ 004 7 J ~ t!fi PJ f3g B"J ~ JYifi 1f rt; q:i , Jifr5£ 1Pltl; !ell 18 ,'E, q=i ~ ~ t!S : ffl rt~~~~ _t t~Jifr5£ UE 
ITT 1:fr ll 1* ,'E, s"J t~ ~ 1* ,'E, , 1»1u; st fsJ ~ s"J * & 1* ,'E. , 1~ iNu; s1 ±1;-m ,12. 1* ,'E, M :1;-m ,12. Ju* , f~ 1»1u; 1 J, 
IXITT~mm~M~mffi~~**ITT~&-~o 
[ 0048 J -t!fi PJ f3g ITT ~JYifi 1f rt: q:i , Jifr5£ _t 1~ ~ 1tt:~ tJS : 
[0049] 1Htf:fuiRL1~' ffll WH1:_tt~' frtmi&M!cllB"J 1»1u;st fa] ~ta JR st _tt~ 'B:LBT~!J!!x: 
st _tt~,Mw1±tiY!x:fLl_tt~itt4st _tt~ 0 

[0050J -t!fiPJf3gITT~JJltf.1frt:q=i ,fuEl!R_tt~B"JlHtf:~tJSl2J, r~&-t!fi: 
[0051 J JifrtJHts"JLBrs"J ,e.1)cJf::k:rM~r*-;i)c~1~m; 
[ 0052 J pfriJE it${] LB T ~ !J!!x: B"J l)cJ!x:::k: r M ~r * = l)cJf I~ {l ; 
[0053] JifriJEitE1"JLBTPXJ}J$"J1)cJf::k:rM~r* -1JC~l~{!l; 
[0054J Jifrtnits"JLBr~JJ&s1t!!f$1':rM~r*-_tr~m; 
[0055J Jitrtnits"JLBT~!J!!x:s1;t!!f$/J,rM~r*~ rr~1ll; 
[ 0056 J Jifr iJE it${] LB T PX JJJ B"J t!!f $ ::k: r M ~ r * =_t P~ 1ll ; 
[ 0051 J Jifrtn it s"J LB r PX r}J s1 t!!f $/J, r M ~r * = r r~ 1H o 

[oo58J -t!fiPJf3gITT~JJltf.1frt:q=i ,JitrJ£_tt~1*-'E.~1i12J, r~&-t!fi18,'E,rm = 

[ 0059 J JifriJE itB"JLBTta *xt Ss"J I 1tffiln ,12.; 
[ 0060] ?fr iJE it${] LB Tta * xt M B"J /j, [X B"J fl[\ iR {§ ,'E, ; 
[0061 J JifriJEitB"JLBTta *xt mIB"JLBTtt*~; 
[0062] JifriJEitB"JLBTta*; 
[ 0063] Jifr5£UE${] 1irll {§ ,'E,; 
[ 0064 J m r*~•1xLBT~!J!Ji:s"J t~~1* ,'E,; 
[ 0065] Jifr iJE it${] LB Tta * xt M B"J {§ ii[ B"J {§ ,'E, ; 
[ 0066 J m r flF iRfuiR_t 1~ B"J lHtf: s"J 18 ,'E, o 
[ 006 7 J -t!fi PJ f3g ITT ~JJi'i1f rt: q:t , JifriJE it B"J LBTta *~ t!S : 
[ 0068 J ?fr iJE it ITT LB T 81,B, 1X~ , JifriJE it B"J LBT ~!J!!x: ${] l)c~, 12,l, R.Jifr iJE it B"J LB T PXJ}J B"J 1,X ~ q=i 
ITT~&W3l!fi18,'E,;MW 
[ 0069 J Jifr iJE it${] LB T ~ !J& 81 fllf $ 5f P Jifr iJE it${] LBT PX J}J ITT ;tl!,t$ q:t El1 ~ &-t!fi {§ ,'E, o 
[ 0010 J -t!fiPJ f3g ITT ~JYifi1frt: q:i , fMJ tii& ½tiY!x:UERJEL 1~ 18 ,'E, , ~t!S: 
[ 0011 J Jifr5£[MJ iii& ½:lifiu3c~ ~WH~ tLlRRC1P1u; 1~ 'a"tiY!x:Jifrj£_t 1~ 18 ,'E, ; M w 
[oonJ Jifr5£fMJiii& ½:imtl*,t1:$:tlAt~tLlt~tLl•:5LMAC CEtiY!x:Jifr5£_tt~18 ,'E,; MW 
[0013J Jifr5£fMJiii& ½:imuLl 18 4'tiY!x:JifrJ£_tt~18 ,'E, o 
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[0074] ffi-1fTIIT, ttt1A T -;frrit~m pJ it1¥1i11t mt ,;ltq:tf¥f~~PTtAff8"Jf¥ff1~E~, i~fi 
ff~~ffl~~~ffi-1fffim~ITT1f~o 
[0015J ffi[91f00, ttt1A T-5frrit~tfl PT it1¥1i11t mt, ;it q:r 1¥1~~PTtft.ff 8"Jf¥ff1~E~, i~fi 
ff~~ffl~*~ffi=1fffim~ITT1f~o 
[0016J ffi1i1f oo ,-frp ffl Fi&~ ,JiJT~ffl?i&~~:rt: 
[0077] ~:E!t!.~~, fflTfr'PJ§;Efflj~Jttff _t ff14¥'$wJS1, fr~F=Bttx.ffi"mm _tmffo/i:;rl]r Fo~LBT, 
JtmitLBT~5f!; 
[0078] _t:t~t~~, fflrfr,f!JHJ:Ei~fE_tt~~1tt:S1, RJE£J J=iJT:i*~:E!t!.t~~mit8"JLBT~ 5f!t§~ 
ITT _t.1~ 1* ,~, o 

[ 0079 J ;it q:r , J=i)r~_t t~ ~1tt: ;fo J=i)r~_t t~ 1§ .~, Jl 1$~ %ffi-1f ffi q:r 8"1 t§ ~ m ~, ;It~~ -l3} 

~~o 

[ 0080 J -;frp PT 13g ITT ~J~ 7:f A q:r , J=iJT:i£ ffl pi&~~~ t! : 
[0081 J tl457:~~, ffl rtl457:lU 1ITTL~. ffi:lr 1* .~., J=iJr~ 1»!t~.ffi:111* -~, ffl r ffi:lr~JE it J1Jrf/fi8"11* 
§ CJ'. '.=;t; L. --1:£1 hr;:_,, frf-t I~ § 
Jc_.,./rlJ/ B-~_L'JIXrJI rfij Jl"J 'IE ,c_.,. 0 

[ 0082 J ;it q:r , J=iJT~ 1»!U; ffi:lr 1* -~, Jl 1$~ %ffi-1f 00 q:r 8"1 t§ ~ m ~ , Jl:L ~ ~-]3}~~ o 

[ 0083 J -;frp PT 13g ITT ~J~1f A q:r , J=iJT:i£ _t t~ ~~Jl 1* ffl r : 
[0084 J :ilIB:13c~~fJ!t~ftlLlRRC1NU;t~ 151t.JEPJT~_t1~1* -~,; QXW 
[ 0085] :il!B:1P,t f$::J:i At~ ftlLlN fJJLlJlL jtMAC CE1t.JE?JT:i* _t t~ 1* ,~, ; QX W 
[0086] :imitLl 1§4?-RJE?)T~_t.1~1* }~, 0 

[oo87J ffi/\ 1fTIIT, -frp ffl Pi&~, ~t!: 457:1t.tfl, ~R '=Ji~457:1t.tfl~tl81.J ~&-'l'~l1!.H, 
;it q:r : 
[oo88J ~J-'~, mr~I!Xr¥1it~q=r8"Jf¥ff ,:tft.ffrJuttf¥: 
[ 0089] fr tl]§ 5E ~ ~ Jtt ff _t ff 14¥'$wJS1 , fr~ F =Bttx.ffi"m m _t Jtt 1T LBT , * m it LBT~ 5'! ; fr llm 5E ¥~ 
)E_t.1~ ~11ta1 , t~ ftlLl ZZJE £J p)T~JE it 8"JLBT~t 5'! t§~ 81 _t t~ 1§ ,~,; 
[ 0090] 457:zztJl , m T fr~:E!t!. ~ 81 t~ *Ll r ti 457: ;fO RJEJ)( tfiS 0 

[ 0091 J ;it q:r , J=i)r~_t t~ ~1tt: ;fo J=i)r~_t t~ 1§ .~, Jl 1$~ %ffi-1f ffi q:r 81 t§ ~ m ~, Jl:L~~ -l3} 

~~o 

[ 0092 J -# PT 13~ ITT ~J~1f A q:r , pJT~ 457: 1t.tfl~ ffl r : ti 457: iU iITTU; ffi:111* .~, , J=ifr~ i»!U; ffi:11 
1§ ,~, ffl r ffi:11 ~;E it p)T ffli 811§ -~, ;fo /QX _t t~ p)Tffli 811§ -~, o 

[oo93J ;ttq:r ,J=iJT~1»1u;ffi:1r1* -~,Jl1*~ %ffi-1fffiq=r ITT t§~:tm~ ,Jl:L~~-13}~~0 

[oo94J PT ~81 ,PJT~~:E!t!.~~IIX1¥1it~q:r81f¥ff, ~1ft.1T: 
[0095] t~ftlLl?fr~457:zztJl, imi1RRC1»1u;1~ERJE?tr~_t1~1* -~,; QXW 
[0096] t~fJJUJ=iJT:i£457:zztJl, :imitMAC CEzzJE?Jr~_t.1~1*-~-; QX* 
[ oo97J t~ *UJ1Jr~457:zztfl, imttu 1* 4?-zzJEJ=iJr~_t 1~ 1* ,~, 0 

[oo98J ffi--t1foo ,-lrrixxJiti&~ ,J=iJT~ixxJtti&~~:rt: 
[ 0099] tl457:~~ , m Ttl457: mp i& ~ UE1t.JE81 £j p)T~UE~;E it ITT LBT~t 5f!t§ ~ 81 _t t~ 1* -~, ; 
[ 0100] llm5Et~~, m r~ffl p)T~_t 1~ 1* -~, , ,pJ§ 5E t±:1 p)T~UEp)T~JE it 81 LBT~ 5'! 0 

[0101 J ;ttq:r ,Ji)T~_t.1~1* ,~,Jlf$~Yt!.ffi=1fOOq:r ITT ffl~m~ ,Jl:L~~-]3}~~0 

[ 0102 J -;frp PT 13g 81 ~J~ 1f A q:r , JiJT~ ixxJ it i& ~~~:rt : 
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[0103] 'if..±Et~~, m r'if..±EiNH[ Welt 11§ -~,, J=ifr:r£iNH[Wclt 11§ ,~, m rWclttJEit Jifriwf BI.J 11§ -~, 
;fO / !lx _tj~ ?fr ffef B{] 11§ }~t o 

[0104 J ;tt q:r, J=iJr:i*tNu;relt11§ ,i~,Jl1*~ mm=1fffiq=r 1'11.J ;t§*Wi:r£ ,Jl:l!it~N~:r£o 
[0105J ~lrf!PJ~g 1'11.J *JJifi1f ~rt 4-', J1Jf:l£1Nt~. Wclt11§ ,g 4-' 'E1tt: ffl r*~_tf~ 1k141'11.J m~11§ 
}~,, ;fO/!lxfflr*~Jifr:r£--1.t~ 11§ ,~,'§ 1';-1'1{] 11§ -~,J91ITTm=11§ ,~, o 
[01 o6J ;ttq:r , J=ifr:r£--1.t~1k14Jl1*~ mm=1fffiq=r 1'11.J ;t§*Wi:l£ ,~!it~N~:r£o 
[ 01 01 J m /\ 1f 00 , ~ lrr [xx] ttr i& ½ , 'E1 tt: 417: 'if.. t!L, 12,l & 1=J ~ 417:'if..iffl~ ti ITT:¥ & ~,t-~:El H , 
_:tt .+-t • 
,;,j. 

[0108] ~J-'~, fflriiIOCH{ii~9='ITTtiff ,1JtA-Yf Juttf¥: 
[ 01 09] 5m tt 417: 'if.. m ti 417: UE 'if.. ±8 BI.J ~ pfr;r£ UE tJE it ITT LB T ta~ ;t§ * BI.J _t 1~ 11§ -~, ; ffl T if~ ffl Jifr 
3£--1.1~ 11§ ,~,, lii§JE t±:\ pjf:)£UE]=i)r~itB{]LBTta~; 
[ 011 o J 417:'if..;tJL, ffl rtE~:El~BI.J t~fffff ti417:;fP'if..±8Jj(ffl o 

[0111 J ;ttq:r ,Jifr:r£--1.=t~11§,~,Jl1*~ mm=1fffiq=rs<J;t§*Wi:l£ ,~~~N~:r£o 
[ 011 2 J ~ lrr PJ ~gs{] ~JJifi 1f :t: q:r , ~:El~ i~IOC H {ii~ q:r ITT tiff , ~ 1Jvff : 
[0113] t~fffLl417:'if..iffl'if..±EWclt 11§ -~,, Jifr:)£ 1mu; Welt 11§ ,~, ffl T WclttJEit pfrgITT 11§ -~,;fO/!lx--1. 
=t~Jifrg ITT 11§ -~, o 

[0114J ;ttq:r ,Jifr:r£iP1u;.re1t11§ ,1~,Jlf*~ mm=1fffiq=r ITT ffi*Wi:r£ ,Jl:l~~N~:r£o 
[0115J ~trrPJ~g s<J ~JJiii1f:t: * , J=ifr:r£ imu; re I 11§ ,~, 9=' 'E1tt = m r*~ --1.=t~1k14 sf.J m~1§ 
,~,, ;fO/!lxfflr*~JiJr:r£--1.=t~ 11§ }~,'§ 1';-S{] 11§ -~,r91s<Jm= 11§ ,~, o 

[0116] :t=t * ,J=ifr:i*J:.=r~1k14Jl1*~ mm=1fTIIT* s<J ;t§*Wi:r£ ,~~~N~:r£0 
[ o 11 1 J ~ lrr PT ~~ B{] ~ JJJl 1f :t; q:r , J=ifr 3£ 417: 'if.. m Jl 1* ffl r : 
[0118J 5mttRRc1mu;.=t~ i5ti417:Jifr:r£J:.=t~11§ ,~-; Elx* 
[ 0119] 5fili1:MAC CEti417:J=ifrj£_t t~ {1§ ,~, ; Elx * 
[ 01 20 J 5mttu 1* 4-ti417:J=iJr:r£--1. =t~ 11§ ,~, o 

[0121 J *'lz S)j ~Jn!!1fH~1i¾ITT7:fit:fOi& ½ q:r, UEtElii§5Eg ~5ttfr J:. fr1'½~at, fr~FRifXffi~ 
m J:. 5tt fr LB T , Jt tJE it LB Tta ~ : 1=E lii§ k twi JEJ:.1~ 1k14 st , t~ tu 'if..±81=J Jifr tJE it ITT LBT ta~ ;t§ * 
l'I{] __Cf~ 11§ ,~,, 12,l ~[xx] ttri& ½~~'@$if~tlis?fr3£UEtJEitITTLBTta ~, 1'ilim,,J~)TUE*1=EJifr7:1\.jlgcBI.J '&f 1)! 
_t5tt fr 1'½$tu ~ E13 r ififl & {1§ 4-'if..±E~IJ&~~ UE LBT ~ !)!j( , 5tt rm PT 12,l lrJ% ;EUE ~ N~it 1=Ext J§Z ITT 
~ F RifXffi~m /j\ IR 5tt fr I 14=: : ~ PJ 12,l {t [xx] itr i& ½ if~ ffl ~ F RifXffi~m J:.1'11.J '&f 11! ~¥tl 0t ~)J 1i§ ififl ~ 
xtLTE UEtt~FRifXiU&:1::81.J ififl&*IB~L {fU~D, :i'rUE{=E~,f-/J\ IR pg LBT~!)!j(j;j!f$i1: ~, JJ!U[xx] ft 
i& ½ PJL::,l~!fctt~~1iffl~/J\IR3/gUE5ttfr J=lli*( ~□~~i~/J\ IR ififl tB UES{]J=l!i*/J, IR~it): 1§=UE{=E 
~,t-/J,IR pg LBT~!)!,1(~$$_~{~, JJ!U[xx]i4'ti&½ PJ'2,l£$ ITTififl&UEtEi~~FRifX/J,IR I 14=:, }A rm~~ 
~£5':5(7fij ffl~FRifXffi~m'&ffJ!, t~:3t~FRifXffimm *tJEsl.JJ=lli* mi; 0 

~f11!11-Jt aJ:] 

[0122] 0013/g*'lf..S)j ~Jn!!fJU q:r BI.J ~:ftt1~FRifXffi~m q:r BI.J 1mu;.1f1ts<J ilrEf~~~oo; 
[0123] 00 23/g*'lz S)j ~Jm!lYU q:r ITT }h~trr~FRifXffi~wff q:r BI.J 1mu;.1f1tsl.J1Jrtf¥~~00; 
[ 01 24 J 00 3 jg* 'if.. S)j ~ nfil 1fu q:r ITT N ~ lrr ~FR :rxffi~m q:r B"J 1NU;. 1f it 1'11.J t1Ef¥~ ~ 00 ; 
[0125J 0043/g*'lz..S)j~nfilWu* ITT~trr m f=ti&½B"l~~oo; 
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[0126J l?fl579:zls:'izSJ3'g;lllfifftlq:il¥J!h~lrfifflf=11:9:½1¥1JF~i?fl; 
[ o 1 21 J 00 6 79 :zls: tz SJ3 'g; 1Jffi Wtl q:i 1¥J ~ lrfi ~ ft 19: ½ 81.J 7F ~ 00 ; 
[ o 1 28 J 00 7 79 :zls: tz SJ3 'g; 1Jffi Wtl q:i 1¥J !h ~ lrfi ~ ft 19: ½ 81.J 7F ~ 00 o 

~1*~~15~ 
[ 01 29 J 79 ft* 'iz SJ3 'g; 1Jffi fftl 1¥1 § s"J , vz: * 1f ~ to tt ,si, J! no 1i ~ , r oo ~~ta·~* tz SJ3 'g; J'Jfil fftl 
q:i s"J ~too, xt:zis:'izSJ3 'g;J'Jfilfftlq:i s"Jtt:*1f~m:fril~ ,¾.~tmm:r£, _@rt, fifem:r£s"J'g;Mfifftl~ 
* a SJ3 ~ -tffl ?J"' 'g; Me: fftl , rm :::f ~ ~ -tfl1 s"J 'g; MH. fftl O ~ r * a SJ3 q:i s"J 'g; 1Jffi fftl , * ®Y ±i ~ im vz: * A 1n 
fr~~~iliM~tt$M$mrma~1¥Jm~~~'g;J'Jfil~,~~r:zls:aSJ3~~1¥Jffi~o 
[ 0130 J r oo £a~ w. SJ3 ~ rft oo xt * a SJ3 'g; 1Jffi wtlft m: ~ :W w tffi m :r£ o mL§ ;E!j[ 1u~ , .rJt 9tJiJT m :r£ 
81.J 'g;lllfi 1ftl1Rffl rw. SJ3 :fOfu~;f$:zjs:l,t S}j , Jt:;f ffl TP~ 5E:zls:a SJ3 o 
[0131 J 00 l?JTJFB"J 'g;lllfi fftl q:i, t~fA T ffl PW: ½1Y!UB"J ~lrp~F~tsUl;JJf* q:i B"J ~»!t~.151!, it1f1t 
'E1tr5: 
[0132] Sl 1, UEti::PAJJE ffif ~m:fr _tff11zrimat, fr~F~*X*JJf* _tm:fr5tr1Jr )a-w,LBT, Jt~JEit 
LBTm~o 
[0133] ~q:t , LBTB"J ~:zjs:~;E!l[: fr~F~t)[*JJf* _t2,t~Jjijfis$, UE5txt{gil[:ittfr{~rl}r, :tz□~{g 
il[79~ 'UE:Pm5E:zls:1J(LBT JvZJ}J '*~~:zls:O(LBTta ~ic.79 pX,J}J '1!:lat 'UEPT Ll:ittff~j],s'iz~; N 
IJ!U, UElrAJJE:zis:1J(LBT:xlJ&, Jf~~:zls:1J(LBTm ~ii:.79:xlJ& o 

[0134 J :zls::W 1JJq=i, Jife:r£_t fr1'½rim'E1tt: ~r~ ft~JJ~iml&BI.J _t ff 1'½rim, ~r~ ftsl.J ¥-t~~i 
im1&81.J_tff1'½rim ,~r[IJ1UJltiA{gil[(Random Access Channel, fifj:j;$RACH)rw-@ti1381.J_tfr1'½ 
rim, 19: ½fUW: ½(Device to Device, fifjf,$D2D) 1f.ti1'½rim o 

[0135] S12' p)y:i£UEfrlrAJJE¥i )E_t=r~~1tt:S1 'a~~ p)T:i£UE~JEitB"JLBT£a ~t§~B"J _t;J=~ {g 

[ 0136] * 'iz S)3 'g; ,OOi wtl q:t 'UE¾~~-'=J p)T:i£UE~JE it 81.J LB Tm~ t§ ~ 81.J _t 1~ 11L~-'iz~~ ~ ft 19: 
½ , Ll ~~ft 19: ½ {3~ 11J$ *~ t@ p)y:r£ UE ~JE it 81.J LBT£a ~ , l'l wf! ,,J WT UE * fr p)T JJ"-~ 81.J 'Bf ¥Jl _t m: fr 11¥ 
rim~ E13 r -im1 & {g 4-lz~:x IJ&~~ UE LBT :x !1!1, :itt rm PT Ll :Pm 5EUE ~ N ~~ frxt@s"J ~ F~*X*JJf 
* /J, !K :itt fr I f'F ; ~ PT Ll 1t ~ ft 19: ½* W ~ F ~*X*JJf * _t 81.J 'Bf~~ j¾¥'il oV~}] ~ iml ~ xtL TE UE 
fr~F~*Xtt~_tsq iml&*~ o fftl:tz□, :fiDEfr~'T"/J, !K rkJLBT:x!1!1tl!f$tl ~, IJ!U ~fti:9: ½ PT Ll 
;iM3c~l~~fflit/J,1K 79UEm:iT ij~*( iz□~~it/J,IK iml ill UES"Jij~*/J, !K~~); :fiDEfr~'T"/J,!K 
P-JLBT:x!1!1~$t11~, IJ!U~fti:9:½ PTLl£$81.JimJ&UEfrit~F~;tX/J,!KI ft, JArmf3~11J$£-'i~:fLl 
ffl~F~*X*JJf*'Bf~ ,t~3t~F~*X*JJfm *~JEl¥Jij~*&t;o 
[ 0131J :zls:a SJ3 ~lllfi fftl q:i , Jife:r£_t=r~~1tt:'E1tt Ll r 1i.lrf!PTf3~B"J 'g;Jfll1f:r±::: 
[0138] 15:r±:;A,¥1tt:fff!lllz_t1~1f:r±::, ep fr~»!tl;at faJ~ rkJ , :fi¥i JEM£>t_t=r~B"J$1tt:, IJ!Ufff!lz'iz_t 
Wm:r£~;.atoomP-J~~1¥J_tWffi~o 
[0139J ~15:r±: q:i , fiJT:r£fff!lz'iz¥1tt:'E1ttLl r¥1tt: q:i B"J ~d>~lrfi: 
[0140J Jife~JHts"JLBTB"J ,e.1JzJ1::k:r~~r*~1Jz~1~m; 
[ 0141 J fifet;E its"J LBT :x!1!1s"J 1JzJj[::k: r ~ ~r* = 1Jz~ ,~ m; 

[ 0142 J pJrt;E ital.J LBT JvZr}Js"J 1JzJj[::k: r ~ ~r * - 1Jz~ ,~ 1-l; 

[0143J fifet;Eits1.JLBT:x1J&s1.Jtl!f$::k:r~~r*~ _tr~11i; 
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[ 0144] pfrrjf, its<J LBT ~IJ!y:sq t!!f $/J\ T Elx: ~T * ~ r p~ {!l; 

[ 01 45 J J:iJr rJt it s<J LB r PX :c}J s<J t1 * * r Elx: ~ r *=_tr~ 11i ; 
[ 0146 J J:itr rJt it s<J LBr PX :c}J s<J t!!f $/J" r Elx: ~ r * = r r~ 11i 0 

[0147J ~41,*~&~1~m,m=o(JY.1~11i,ffi-,j(~1~11i,ffi~ _tr~11i,ffi~rr~m,m 
=_t~ffi,ffi=r~ffi~m~mffl~~Elx:W~Elx:@ffl~mmff~lEo 
[0148] m m;sq '_t:)£fo.cl!a:_ttRsq•1tt:m~•Ml1iffl 'ep fr1Yl~a1 fsJN pg' ~~1lJE_tj£1=f 
~-ftt:, ep foEl!a:J:tR o 
[0149] PTm;sq ,J:itMa:J:tRs<J$1tt:-tE.m~tii ~1iffl ◊1jtl~□ ,fr1IJ!U_ma1fsJNpg ,1lJEJ=itrtJE 
it ITT LBT sq ,~~t 1):J&j(-=f Elx: ~ r ffi ~ l):Jj( ,~ 11i , _am ]Ep)rtJE it s<J LBT ~ JJ& ITT l:XJ&A r Elx:~ r ffi 
=1,kJ&1~f1iSt, Ma:J:tR; x~□, fr1IJ!U_mS1 fsJN pg, mJEJ:iJrtJEitITTLBTsq ,B,l:XJ&ArElx:~rffi 
~ 1):Jj( ,~ m '_al~ JEpfrtJE it s<J LBT ~ IJ!y: s<J t!!f $/J\ T Elx: ~ T * ~ r p~ f1iS1 , fo.rl!a:_t tR O ~ ~ 0 

[0150] pJ m;sq 'pJritilJ!U_mStfsJ NITT*&18 ,~. m ~ l±[UE£J IXXJi~~ ~tJJ, fitllmlE 'ill m ~ EB IXXJ 
~~~~tl~_mreBffi~reB~rr,~m~1=t~mElx:~~~~1Eo 
[0151 J ~7JA ~ ,pfr:i£l:1R18 ,~, 'El.t!S: J:iJrt3EitS<JLBT£jt5IL 
[ 0152 J m m;sq , J:iJrtn it s<J LBr£e ~'EL 1t = 

[ 0153] pJrtJE it ITTLBTsq ,B,l:XJ&, pfrtJE it s<J LBT ~IJ!X sq 1):J&, ~ ,&_pJrtJE it sq LB T PX:C}J ITT 1):J& ~ 
ITT:¥ & W3 ;frfi 18 ,~. ; !!JG~ 
[ 0154] pJrtjE it s<J LB T ~ JJ& sq t!!f $5f P pJrtjE it sq LBT PX :c}J s<J ;J1!,f $~sq:¥ j;-~ ;frp {§ ,~, 0 

[0155] pJ m;sq ,pfr:)£UEa:~sqJ=iJritl:tR18,~,~'E1t!S~ r:¥&~;frf!1§,~,JJ1: 
[0156] a) pJrt3EitITTLBT£e ~x-t@ITT I 11:ffiY!,8 'ep p)r:i£1:tR18 ,~,fe't:t xtl9J~-t-tNNfilfft3Eit 
ITT; 
[0157] b) pJrt5EitsqLBT£e ~x,t@s<J /j\ IX sq;t;f,i;=t 18 ,~.' ep pfr:i£L1R 18 ,~-~ttx,tl9J~-t-/J'> !Km 
ff r5t it ITT ; 
[0158J c) J:itrt3EitITTLBT£e ~xt@s<JLBT1:it:5ttR, J:iJrit_t;J:R 1* ,~,~ttxtl9J~-t-LBT1:it:5t~sq it 
**fftnitsq; 
[0159] d) pJr:i;tlESq{irB 18 ,~,; 1iLB18 ,~, m~ 1ilXXJit~ ~~oi~JiME!K±i~ sq~~ i'ffl:5tsq pfr 
tnitS<JLBT fJX:JJJS<Jt!!f$, ~ ~1=E§~79UE)j~*s1, ~rUES{] {If Bf§,~, i)WJ~UEITT Jj~*/j\ IX/tm 
r:'i&h-
,j,\)~ (::::::1 0 

[0160] e) pJrt3EitITTLBT£e ~x,t@s<J {§il!Sq {§ ,~., ep pJr:);t_t;J:R {§ ,~,~ttxil9J~-t-'t~5E {§:ii'tfil 
ff rJE it s<J ; 
[ 01 61 ] JI_ 1* sq ' UE sq tn it pJ ~ ~ ~ T 't~ 1E {§ :i1[ sq r5t it ( ~□RACH 18 :ii't ;fO 1iJj ;!]!. J: ff~*{§ :i1[ 

(Physical Uplink Shared Channel, f~;ftPUSCH)f§il!, 7J~JJIJmfftJEit, ill pJ~~rUE~f* 
14¥ $wJ * ff tn it o 1r ~ rt~ 5E 1* :i1[ sq tn it , 9!U ~ ~ ~ _t 1RJ=iJr tn it sq LB r £e ~ x-t m sq 1* il! sq 1* 

[0162J f) m r:t;f-iRfoEl!a:J:1Rsq $ftt:sq 1* ,~, 0 

[0163] pJ m;Bq ,lrUEttx,t:¥&W3-t-ffiJJ!NfilffLBTr5Eit, 9!U~-t-tJJ!0[1:tJEit t±:\ s<J LtRf§ ,~, pJ 
~J¥i.JiJ:tR◊ 

[0164] ey m;ITT ,~UEttx,t:¥&W3-t-/J\ !XmffLBTtJEit, 9!U~-t-/J'> IX pg tJEit t±:\ sq J:tR {§ }~, pJ 
~J¥i.JiJ:tR◊ 
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[0165J -ar :i&l¥1 ,~uEitxt~& Wff"LBTfit:1e~ s'-1 _ill!_*:itHrLBT~it, IJ!U~,t.LBTfit:1e~s'-J _ill!_ 

*tJE it tB 1¥1 J: 1R {1§ ,~, -aT ~ J¥i. J!!ll: 1R o 

[0166] iwf ~w,~}j B'-1 ~,~[Pl _ill!_*~~ [Pl B'-JLBTfit:1e~, -aJ ~ *ffl~[PJ B'-JLBT~~ ( 5ZD@J ill'@ 
D), {JU5ZD, ~tt%~B{]_ill!_*¾~ffl~~ El'JLBT1:it%f&, ~~Al¥Jfl!f$~1ijf~rtruf!L¾ o79T~ 
~$/f'-UE1=E{1§:li't~~B'-J~fsJfPJBt1t:lE~1!,s, ~ 5IA T MUJL@JillVltM, UE1=Ef1§±1i!~~Fo, MUJL 
@J ill~ N st fsJ Fo , 5Z□ * 1& ~IJ!U !Ll 11§ ±11! 79 ~ , IJ!Ll :itt ff~ W 1z :iE , ;it q:i , M[ Vt @J ill B'-1 st fsJ N tfF 79 @J 
ill'@ □ 0 

[0167] 7JAB-- ffl11JH1:J:1R, ep a--1.:J'RmJM pg tJEitLBTta *, a--1.:J'RmJMtaJRFo, flr!!1z_ttR 
it l: 1R ffl1 M pg 1ij !Ll B'-J _t 1R 1* ,~, o 

[ 01 68 J ~ 1:f A q:i , J: 1R ffl1 JJj-aJ ~ EB UE '=3 lxxJ ti i& ¼ t1J, ~ tiJ% 5E , ill -aJ ~ EB lxxJ ft i& ¼ Jffi :i1JIJ!U;. 
Wclf.{1§ ,~,Wclf.~UE, ~-aJ~1=t11Ffi!!JGt1J,i5l q:i ~;M5Eo 
[0169] ~7JA q:i ,JiJritl:1R{1§ ,~, 'E!..t!S: JiJrtJEitB'-JLBTta * o 

[0110J -ar :i&s'-1 ,JiJrtJEit1¥JLBTta *'El.1t = 

[0171 J pJrtJEit 1¥JLBTB'-J ,~~tl,X~ ~ p]rtJEitB'-JLBT~IJ!J:B'-J l,k~ _, ~».JiJrtJEit 1¥JLBT JVGJJJ1¥J 1,X~ q:i 
s'-J ~& W3;frfif1§ ,~,; !!JG~ 
[ 01 72 J Jifr tJEit B'-J LB T ~ IJ!,X B'-1 ;tl!f $ :f P pfr tJEit B'-J LBT JVG J}J B'-1 ;tl!f $ q:i B'-1 ~ d> ~ ;frp {1§ ,~, o 
[ 0173 J -aJ :i&B'-1 , Jifr:l£UER:iEl¥1 JiJritl: tR {1§ ,~, ~'El.t!S ~ r ~ & ~;frp{1§ ,~,rm : 
[ 01 7 4] pfr tJE it B'-J LB T£a * xt m B'-J I 11::ffiPL'2: ; 
[0115J JiJrtJEits'-JLBT£a *xt Ss'-J /J\tz: s'-J11FiRf1§,~.; 
[0176] Ji]rtJEitB'-JLBT£a *x,t mZE1'-JLBT{Jt:1e~; 
[0177] JifritUEB'-J{irlr.{1§,~,; 
[0178] JiJrtJEitB'-JLBT£a *x,t Ss'-J {1§±11!6"1{1§ ,~, 0 

[0179] 7JAC~ ~1,Xl:1R' ep 1=E11J!u;.strsJ Nta}RBt l:1R, foEl!1z--1.1R itilJ!U_mBtfsJ N pg ilJ!U_m 1ij 
!Ll 1¥1 --1.tR {1§ ,~, o 
[ 0180 J it 7:f A q:i , Jifrit UE1t:iE B'-1 Jifrit--1. 1R {1§ ,~, 'El. t! B'-1 {1§ ,~, r_m ~ 1:f AB~f~, Jl 1$:~ % 1:f A 
B q:i l¥J f§ ~ 1i it , Jlt~ ~ -13}~it o 

[0181 J 7fAD~1=Etl45e!Ll--1.tR$4st 1:tR, !!Ptttl45e!Ll--1.tR$4Bt ,foEl!1tl:1R~:ifr~1,X11J!U 
;. st fsJ N pg ilJ!U;. 1ij !Ll B'-1 _t tR 11§ ,~, o 
[0182] it1:fA9=1, JifritUE1t:iEB'-JJiJrit--1.1R {1§ ,~,'El.t!B'-1 {1§ ,~,r_m~1:fAB~f~, Jl1$:~ %7:fA 
B q:i l¥J f§ ~ 1i it , Jlt~ ~ -13}~it o 

[0183] 7JAE--1=ELBT~!J&Bt 1:tR, !!P~l,XLBT~IJ!J:st, :h$JfoEl!1zl:tRo 
[0184] ~7:fA q:i, JiJrit--1.tR {1§ ,~, 'El.t!S m r~:,r--"lfI.l:XLBT~IJ!J:B'-1 m:,r-{1§ ,~, 01Jtl5ZD, JifritUEJffi 
:ul rtt~{§ ,~,, m:,r--"lfI.l,XLBT~IJ!,Xo 
[0185] ~T 1::)£{3:~~JM{Jtl, 11J!u;.re1r. {1§ ,~,, ep fflrWclr.tJEitJiJriwf B'-J {1§ ,~,lO/gjtJ::J'RJifriwf 
B'-J {1§ ,~, , -aJ ~ * m 5ZD r 7:f A~ l+Y. !Ll : 
[ o 1 86 J 1:f A 1 __ EB uE '=3 1xxJ ti-i&-¼ t-J} ~ 11m 5E 0 

[0181J 7:fA2" 1=t11F11£g1tt1J,ix. q:i ~_!M5E o 

[0188] 7JA3-, EB lxxJfti&¼tiJ%5EFoJffi~O~UEo 
[0189] it1:fA3q=i, Sl 2 9=1 JifritUE1t:iE~ JifritUEtJEitB'-JLBT£a*ffl~B'-J 1:tR {1§ ,~,B'-J--1.:J'R {1§ 
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}~,::t.lriY, J=ifr:i£1f1tff 1~1.Jt: J=ifr;i£UEti4tfU iY!tm Well fg }~, , J=iJr:i;t iY!U; Well fg -~, ffl r WclltJEit J=ifr 
w sf.J fg -~,to;~ J: t~fofrw s"J fg -~· o 
[0190] Af*B"J ,J=ifr;i£UEti4tfU1Y!U_mWcll1g,~,Fo, :ff JaLBTta*tJEit o 
[0191 J PJ ;i&B"J, J=itr:I£uEtt4xfU1Nu£1mcll fg ,@,2.Fo, ff§1t = J=itr:I£uEjg §! 1Y!tl£lmcllict&1P1 
,~. , Ll im~O [xx] iii&¼ J=ifr;i£UE B fct&1NU _m Well o 

[0192J ~1f:rt 9=1 , J=itr:i£1Nu; Well fg ,~, 9=1 §1t = ffl r*JFJ1Jr:I£--1.1~*1~s1.J m -fg -~-, to/gx; 
fflr*JFm:i£_t*ffi~§*BI.Jffi~~BI.Jffi=ffi~o 
[0193J A1*sf.J, ffi-fg ,~. PJ Ll~J=ifr:i£--1.1~*1~21s:~, ill PJLl~J=iJr:i£--1.1~*1~B1.Jffi%, ~□ft 
J=§El ~E7*JF_t:i£-t#fo!l!1t1Jf~, X~□, fiffl3r~t~fg,~,*7F_t:i£-t;flfifo!l!1t1Jf~, ~~ ◊ffi= 
m~PJLl~m:I£1:mm~9=1§*B1.JA~m~~,illPJLl~m:I£--1.mm~§*B1.Jffi~~B1.Jffi 

[0194] ~7JA 9=1, 1NU_mWcllfg ,~- 9=1 PJLl Wcll--1.:i£--l:Alfifo!l!1t1J1~9=1 ~$' mu X ~1WJ )E 1I:­
#Mtz1'1~E!P Mtt--1.t~; 1NU_mWcll fg ,~, 9=1 ill PJ Ll 1xWcll $:B-M1z1J1~, IJ!Ufr1~JE i~fw:B-fo!I! 
1t1J#9=181.Jff-#Mtt1J#gx;~fwM1t1J#~Mtt_tm◊ 

[ 01 95] PJ J& sf.J ' p)T;i£ iNU ; ]!lie ll fg ,~, 9=1 ff§ t!S : ffl T t!'t 7F _t 1~ p)T;i£ UE 81.J fir ll fg ,~, 81.J t~ 7F fg 
,~-, ¥NU ;st rsJ N 81.J tt& fg ,~-, N'¥Y!U_m 81.J ;!!;]JI }2, fg ,~,glt;!l;]J1 ,9, 3U *, {~iNU _m/J\ IX B"J t;f-iH fg ,~,gltt;f-m 
fg ,~, JJU * 9=1 sf.J ~ &-:cgi o 
[0196] ~1f:rt 9=1, rxxJiii& ¼ PJ LlimtlRRC~ ffl fg4-1t*J1Jr:i£1NU_m Well fg ,~,, Af*sf.J: PJ Ll 
Wu 1t mlffll ~ 81.J RRCif'J ,~, 1t*Jitr;i£_t t~ fg -~, , ili PJ Ll JEX.wJr 81.J RRCif'J ,~-1t±EJ1Jr:i£ _t t~ fg ,~, : 
ff PJLlimtt*tJE1f'J,~,( E!P ,tffi'tf'J,~-) 1z*J=iJr:i£iNtl_mWcllfg ,~, u 

[0197] ~r _tj£{f-~ntif {JU, Sl29=1 J=ifr;i£UE1t*1=J J=ifr;i£UEtJtitS"JLBTta*tEl*B"J --1.=r~ fg 
,1~, , § rt Ll r - tir PJ a~ sf.J ~ffll 1f :rt = 

[0198] 1f:rt- ,p}T;i£UEimi13c~-lt&ff)j:J'~f13Ll (Radio Resource Control, fifj;ftRRC) ¥Y!U_mt~E 
sl.J % :rt, 1t*J=i!r:i£--1. t~ fg ,~, o 
[0199] i~1f:rtx;tt~J=§ r --1.:i£1f:rtA~7JAEo 
[0200] 1f:rt= ,fofr;i£UEimtlfrl;f*1i}\J~fJJLl=r~f1lLl•5G (MAC Control Element, fifj;ftMAC CE; 
Media Access Control, fifj;ftMAC) ,1t*J=iJrj£_t:j:~fg,~,o 
[0201 J ~1f:rtjt;lt~fflr --1.:i£1fAEo 
[0202] 1f:rt- ,pfritUEimtiLl ( ~ 1 )1g4-1t*foJrj£_t:j:~fg,~, o 
[0203] ~1f:rtx;tt~ffl r --1.it1f:rtEo 
[0204J ~r!PJ-tt~¥JJ~,, 002J=iJrJFB1.J~nw:Wtl* ,=r~1i¾ T rxxJii1&¼1mus1.J-#~~Bt*x*m~* 
sl.J iNU; 1f1~ , i~1fi~§ tt : 
[0205J s21, rxxJii1& ¼=rt4tuEtt*sf.J 1=JJ1JrituEtJHts1.JLBTia **E1*s1.J--1.1~1* ,~.; 
[0206] S22 ,pfrj£fxxj iii& ¼t[H,@p)Tj£_t:j:~ fg ,~,, EJ!IJEili Jifr;i£UEp)TtJtit81.JLBTta * o 

[0207J :itt-:W, J=ifritrxxJiii& ¼ PJ LltlH@Jitrit--1.t~ fg ,~,, ififl~UEBI.J ~li~/J\ IX ~itgjtififl~fr 
xt mtm ,12. /J\ rz: 81.J ififl oc 1,k~ o 

[ 0208] 2Js: 1t SA~ 1Jffi {Jtl 9=1 , [xx] iii& ¼t!R tt.sUE1t*Bf.J J: t~ fg ,~. , lift! IE l±\ J=ifritUE p)Tt]t it B"J LBTta 
* , Jtt rroPJ Ll t~ tJ.s JitrtJE it B"J LBTta * , Em ;EUE~ ~~it frXt m Bf.J ~~ R*J.;!l;]J1 ~ /J, IX Jtt ff I ft 0 

fJtl~D, :irUEfr¾-i'/J\IX pg LBT~IJ!Y:fl1t$:i1~, IJ!iJrxxJiii&¼ PJ IJ,:ijj¥:9'c.~~jftJ=§i~/J\ IX:T-JUE:ittff 
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Jjl1_%(:tm~~~/j\ ~ i)WJ tB UESf.JJjl1_%/J\~~15'); :trUEa~,t./J\ ~ pg LBT~IJ&tl~V$.~ft£, JJ!U[xxJMH9: 
½PT~£$ Bf.J i)WJ ,OCUEa ~ ~FNfX/J\ ~ I 11: , JA rm 13~iljj; £~~lLl ffl ~FN:fx;J;Nm '&t1J! , t~fr ~FN 
*x;J;Nm * tJE sJ.J Jj!i * m:t; o 

[0209J 4~'ift:. S)j * ~1,u +i, JiJfJ£_tJ~Jk1tt:toJiJfJ£_tJ~ 18 }@. 'E1 *sJ.J 18 ,@.r»1Jl·f4:~ JMOO 1J1tr?F 
~ ~ 1Jtl q:i ITT ffl ~ Wi J£ , 1lt!it ~-13}~;£ o 

[0210J PT:iz);;Bf.J ,s21:;t.AfJ ,JiJfJ£1fit~'E1tt: 
[0211 J JiJfJ£[xxJii1&: ½ '!ft:.*WcI 18 ,'E,, JiJfJ£[xxJ iii&½ '!ft:.*Wclr. 18 ,'E,, JiJfJ£11J!u;re1118 ,'E, m 
T WclltJE it Jifrrm 61.J 18 ,'E, lP/~ _tt~Jifrrm Bf.J 18 ,'E, 0 

[ 021 2 J ;it q:i , JiJf ;£ ilJ!U; Weir. 18 ,'E, Jl 1*~ JM 00 1 JiJf ?F ~ ~ 1Jtl q:i Bf.J ;t§ ~ Wi J£ , 1lt!it ~-13}~;£ 
[ 0213] pJ :iz);;Bf.J , S21 q:i [xxJ i4}i&: ½1~45?:UE'ift:.*Bf.J _t 1~ 18 ,'E,, 'E1tt: 
[0214] pjfj£[xxJi!i&: ½imuRRCilJ!U£1~at~45?:pjfj£_tt~18 ,'E,; ~w 
[0215] pjf;£[xxJi!i&:½imuMAC CE1~45(Jijf;£_t1~18,'E, ;E!JGW 
[0216] Jijf;£[xxJt!i&: ½imuLl 18~1~45(p}f;£_tt~18,'E, o 

[0217] Tffi ),A[xxJtii&: ½~UE~lfsf.J ffiOC, xt*'!ft:.S)j ~~1Jtlt~{AITT~trr~FN:fX;J;lr[mq:i Bf.J ilJ!U 
; 1fi~:itt1f wtffi -w, S)j o 

[0218] 00 3?Jf?FITT~~1Jtl q:i , t~{A T ~ff~FN:fx;J;Nm q:i Bf.J 11J!u;1f~, 'E1t!S: 
[0219J s31 ~ [xxJti1&:½ '!ft:.*11J!u;re1r.18 ,'E., ;tt q:i, JiJfJ£11J!u;re1r.18 ,'E,Jl~~~_tJ£1fA3q:i 
ITT ;t§ ~ Wi J£ o 
[0220] S32~ UEti45(iLJilJ!u;relr.f8 ,'E,J§, fr~O(_tfr1½~1W:ittff LBT, JFtJEitLBT£e::W: 0 

[ 0221 ] S33, UE'ift:.*_t t~ {8 ,'E, o 

[ 0222] Jl 1* ITT 'UEf~ ~ pjf 3£ ilJ!U; Weir. 18 ,'E, q=i Weir. Bf.J m r *?F pjf3£ J:. t~ 18 ,'E, '§ 1'r Bf.J {§ ,~. J91 

ITT~= 18 ,'E, , "±. m ;t§ 1SSZ sf.J _t 1~ 18 ,'E, o 

[ 0223] T ffi imu/\ ,t. Jl ~~ ~ 1Jtl ' xt * '!ft:. S)j ~ ~ 1,u t~1A Bf.J ~ ** ~ F N :fx;J;Nm q:i Bf.J 11J!tl; 1frt 
:itt 1f w §'.ffi -w, S)j o 

[0224J ~~1,v 1 = *~~1,v q:i imu~ m1*~re1r.1ITTu; re1r.1* ,~., li*ffl$1tf:M'ift:._tt~, Jl 
1*Ml~fr□T: 
[0225] 

}~,fr□ T: 

[0226] 

[0227] 

[0228] 

[0229] 

[0230] 

[0231] 

a)f=!J:ilJ!tl;/J\ ~Jifra;J;lr[}~QJG;J;lr[,~JLl*: fr□Fl ,F2; 
b) tJ1i&:s1 ilJ!u;st fsJ Bto; 
c) L1~*1tf= 19$1tf=fogz'ift:._t 1~; ;it q:i , fo!R'ift:._tt~ITT $1tf: fr□ T: 
M'ift:.$1tf:El :?JftJEitITTLBT~IJ&t~f-$j(rE!JG~T~~ _tp~fll; lP/~ 
M'ift:. $1tf= E2 : JifrtJE it ITT LBTBI.J ,B, ljzJj[jc y ~ ~r ~ ~ ljz~ I~ fll o 

f]J1i&:~~: ~~ _tp~{!1VfP~~O(~l~fllo 
[0232] d) _tt~ pg~ ( ep _tt~ {§ ,'E,'§ 1';-sf.Jf§ }~.J91): xt S;J;N,~ ITTLBT~!J&ITT O(J)[lPLBT PXJJJB1 
O(~ ~ E!JGWLBT ~!J&Bf.J ffi-$~ o 

[0233] e) ~i!f L1~$mil}J{§ }~,: _tt~tJEitta ::W:Bf.J !Pl St~ i!f _tt~UEITT {frlr.f§ ,~, o 

[0234J 1Jufr□, PT~ m 1 ttt~f* ,'E,*?F~i!f _tt~tm Mf* .'E,, 1 *?F_tt~uEs{Jfirlr. 1* ,'E,, o*?F 
~ _t 1~ UE ITT fir Ir.{§ ,'E, o 
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[0235] 2, UEi=EY'.Y:itl1Ntl;Wc]lf§ .'E,J§, jg@IWcJl:icM'lf'3,'E,, Jt:rf Jai»!Hi)FO~it o 

[0236] 3 "UExt~ljzJ: ff1½$tuwJ81LBT8'.Jfa *:ittffiJEit, ep ti□ *i=EflJ1JE 1½$tuSt~Ll, LBTfa * 
~ ~ 11Ll11! PT ~ ffl lJ!Ll ii:. jg M J;J ; ~ VW , ii:. jg 1x !1& o 

[0237] 4, 9-D*i=EfmJE 1NL~.st fs] RD IAJ , UE11i§kmf )EeNBlmcJ!.81.J *1tt, !J!tlUE:itt1T l:f~, l:f~ 1§ 
,'E, q:i ~tt: 
[0238] a) fff!l!Rl:t~1tdttsf.Jffi"VL8, ti□ :FL 

[0239] b )fff!l!Rl:t~BI.J-1tt~~, 9-□El 0 

[0240J c > LBTta * = LBT 1x1J!J?:81 ljzJftoLBT Mr}J81 ljzzJ&, gx;xt mtJA,8 s'.JLBT1xlJ!J?:81~Jt-$ 0 PT~ 
B'.J , pJ ~ ~~ :,f [Pj LB T f}c$t&'.& xt m 81.J LB Tfa * 7J\.1Jlj J: t~ 0 

[0241 J d)-tEWcIJ:=r~lrlHlh1§ ,'E,Bf.J'tiNJt r: l:t~UE81 f:frJ!.1§ ,'E,, ti□ J:=r~UEB'.J *11F1§ ,'E, o 

[0242] 5 ,eNB[P]UEjg@I 111HiA.1r'3 ,'E,, Jt:.tlHl,sUEB'.J J:=r~ 1§ ,'E,, i)WJ~UE8'.J mt~/J, IX~it!!xj:~~a 
xt SffiJA ,8 /J, IX B'.J ift/J oc ljzzl& o 

[ 0243 J ~ ntl! fJtl 2 : *~ nt1! fJtl q:i im i1 ~ ffl 1§ ~ WcI iITTtl;. WcI 1§ ,'E, , * ffl ml :jtj M Rn :it , Jl 1,$: 

i1l'f9-Dr: 
[0244] 

.'E.ti□r = 

[0245] 

[0246] 

[0247] 

[0248] 

[0249] 

[0250] 

[0251] 

aH~iNL;JJ, IX 811JFiQ!!x11Fm37u~: ti□ce 11 IDl 'Ce 11 ID2; 
b) rm~ :ittff iJE it Bf.J LBTfjt$1c flz ; 

C ) J: t~ * f tt : ml :jl:Jj MR ; 
MRmlAAT; 
l: 1R pg ~ : xt SffiJA ,8 B'.J LBT 1x IJ!Y: 81.J ffl-$ , to /!!x;LBT 1x mx 81.J lx~I M r}J }jz~ ~ 0 

d > :tik ~ 1: =r~ tm M 1§ ,'E, = 1: =r~iJE itta * 81 rPJ st :tik ~ 1: 1~ uE B'.J f:frI 1§ ,'E, o 

2 : UE,tE Y'.Y: itl ¥»!tl;. WcI 1§ ,'E, )§ 'jg @I WciicM 'lr'3 ,'E, , * 3f Ja i»!U;. to~ it 0 

[0252] 3: UExt~ljzJ: ff11¥$tumJB'.JLBTfs*:ittffiJEit, ep ti□ *i=Efm'.iE 11¥$tust~Ll, LB Tia*~ 
~ 1§ :i11! PT ~ ffl !J!U ii:. jg M J;J ; ~ lJ!Ll , ii:. jg 1x IJ!y: o 

[0253] 4: ti□ *i=Efn!l!Rffll :jl:JjT:jl:Jj1wJJ§, UE:ittff J:=r~, l:1~ 1§ ,'E, ~t!S: 
[0254] a)fff!l!Rl:t~1Jdtts'.J /j, IXtJFm, ti□ : Ce 11 IDl; 

[0255] b )LBTis*: xt SLBTf}c$t&'.&8'.JLBT1xU&81tl!t-$ '!!x;LBT1xlJ!~81 }jz~/LBT MJ}JB'.J }jzJj: 

~; xt S/J, IX B'.J LBT 1x!1& 81.J ~)t-$, !!x;LBT 1xlJ!Y: 81 ozJf/LBT MJ;J B'.J }jz~~ 0 

[0256] c)-tEWcIJ:=r~lmWJ1§ ,'E,Bf.J'tiNJt r: J:=r~UE81 f:frJ!.1§ ,'E, o 

[0257] 5: eNB[P]UEjg@I ,pi§i)df'3 ,'E,, Jt:.tlHl,sUEB'.J J:=r~ 1§ ,'E,, i)WJ~UE8'.J mt~/J, IX~it!!xj:~~a 
xt SffiJA ,8 /J, IX B'.J ift/J oc ljz~ o 

[0258] ~JJW:fJtl3: *~ntf!fJtl q:i imi1*iJEWJ ,'E, O-'--:tl1r'3 ,'E,) WcI iNu;reI 1§ ,'E,, *ffl.1ttfn!l!R 
-Ji'ie, Jlf*i1f-'ftior = 

[0259] 1: eNBimi1RRC*iJE1f'3 ,'E,WcJ!.t~'.iE/J, IX ( ep{~1Nu;/J, IX) pg Jifr~UEl:t~LBT~ *, ~ 
q:i ,RRc*m1r'3 ,'E.q:i811Nu;wcI1§ ,'E,P-□r = 

[ 0260] a) ffi i& 81.J i»!U; st fs] ND ; 

[0261J b)J:=r~*ftt:•1ttfo!i!R;~q:i ,fn!l!R*1ttP-□r: 
[0262J MR•1tt:E1 = JiJrmit81LsT1x!J&tl-$:kr!!x~r*~ J:rlHi; to/gx; 
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[ 0263] Ma: $1tf=E2: ?fr~ it8"1 LBTITT ,~,{Y(~A T EOC~T* ~ixti I~ f][ 0 

[0264J f1Yh9:~li =*~ --1.r~mlo*~ix~l~fRo 
[0265J d) --1. t~ pg~= x-t mzt"ffL8 8"1 LBT~IJ& ITT 1x~l0Lsrnx:c;IJ8"1 ix~, £OC1f LBT~!l!t8"1 J1$ 

[0266] e) :tik i!f --1.1~$mM11L~,: --1.J~tJEitta *8"1 [qi Si :tik i!f --1.J~UEITT firlr.11L~, o 
[0267] 2: UEx,f4ij:lj(_t ff1'½$irulW8\ILBTta*:ittfftJEit, ep ilD*frtmJE 1'½$iruaiiLl, LBTta *illi 
1F f§ ii[ PT ~ J=!=HlU ii:. jg nx JjJ ; i!f IJW , ii:. jg~ !l!t o 

[0268] 3: ilD*ttffl5ES1fsJ,®:Dpg, UE:Pi5EtiJEeNBj!gclf.8"1Ma:$14, lJlUUE:ittff _tj~ ,_tJ~f§ 
,~,q:i~Jt: 
[ 0269 J a) fo!l!a:--1. 1~1.R1tf=ITT /j\ IX fl.Kift, ii□: Ce 11 ID 1 ; 
[0270] b )fo!l!a:--1.J~ITT $14~~, :P□El; 
[ 0211 J c) x,t mz/J\ IX 8"1 LBT ~!1!t8"1 ttl1$; 
[0272] d)t[j!gcjl_tJ~$mM1* ,~,8"1'ttm, T: _tJ~UE8\J firlr.f§,~, 0 

[0273] 4: eNB[P]UEili@J ~-i,J..if1 ,~,, :H:tlHl,sUE8"1--1.1~1§ ,~,, ift/J~UEITT ij~*/J, IX~i'tEOCti~fr 
x,t StJJf ,8 /J\ IX ITT ifi'fl oc ix Ji o 
[0274] ~JJ1!!1JU4: *~JJ1!!1JU q:iimtt*t5Eif1 ,~, C,:tlif1,~,) relf.ilJl~j!gclf.f§ ,~,, 7lHti fflJ:tt:Afo!l!a: 
15:i't, Jlf*tlfiiloT: 
[0275] 1: eNBimuRRC*tJEif1 ,~,]!gclf.l~5E/J, IX ( !!P{~ilJlU;JJ\ IX) pg Jifr~UE--1.J~LBTm *, ~ 
q:i ,RRC~ }=§{§49=18"111Jlu;_re1r.1§ ,~,:PDT: 
[0216J a)--1.11Hk14:fi!B:tlAMbt: 
[0277] Ma:fi!BAAT; 
[ 0278] _t 1~ pg ~ : x,t St"ffL8 8\1 LBT ~ IJ& 8\1 ~$ , lO !EOC LBT ~ int 8\1 {Y(~/ PX J}J {Y(~ ~ 0 

[0279] b ):tiki!f _tt~tmM1* ,~,: _tJ~tJEitta*8"1 [q!Si:tiki!f _tJ~UEITT {v lr.1§ ,~, 0 

[0280] 2: UEx,f4ij:lj(_t ff 1'½$irulW8\ILBTta *:ittff tJEit, ep ilD*frtm:iE 1'½$iruaiiLl, LBTta *illi 
7T-1* ii[ PT ~ m mu ic jg nx J)] ; i!f mu , ic. Jg~ mt 0 

[0281 J 3 = ttMitmI:ttAr:ttA1iFo, uE:1ttff --1.t~, --1.1~1* ,~,~1i = 

[ 0282] a) fo!l!a:--1.1~1.R1tf=ITT /j\ IXt1.KifL :PD: Ce 11 IDl ; 
[0283] b) LBT£a*: x,f S/J\ IX8"JLBT~pfK~!l!t~$ ,QXLBTITT~P;;[\~Jntlxli/JJXJ)JOZJ51:~o 
[0284] c)tEj!gcJl_tt~lmMf§ ,~,8"1'ttm, T: --1.1~UE8"1 firlr.f§,~, o 

[0285] 4: eNB[P]UEili@J ~-i,J..if1 ,~,, :H:tlHl,sUE8"1--1.1~f§ ,~,, ift/J~UEITT ij~*/J, IX~i'tEOCti~fr 
x,t StJJf ,8 /J\ IX ITT ifi'fl oc ix Ji o 
[0286] ~JJ1!!1JU5: *~JJ1!!1Jtl q:i imtt~ fflf§4'j!gclf.11Jlu;_re1r. i§ ,~, '*ffl 4ij:7j(LBT~IJ&t~_tt~ 
ITT 15:i't , Jl f,$: ttli :Po T : 
[0287] 1: eNBimuRRC~ fflf§4'j!gcl[UE--1.1~LBTta*, j!gcl[f§,~,:PDT 
[ 0288] a) {~ilJlU;/J\ IX?frfrffi"m ,8EOCffi"m ,8 3'Ll *: :P□Fl ,F2; 
[ 0289 J b) _t 1~ 1.Rftf= : 'BtiXLBT ~ !J!t~ _t 1~ : 

[ 0290 J 2 = uEtE 4)( itl 11Jlu ;_ re1r. 1* -~· Fo , ili@ re1r. :icnx 1f1 ,~, , * rr fr§ 11Jlu ;_ ; 
[0291] 3: UEx,f4ij:}j(_t ff f½$iru1W8\ILBTta *:ittff fJEit' ep ilD*frtmJE 1½$gtrs1iLl, LB Tm* illh 
1Ff§:U[PT ~ ffl YlUic:1/g nx:c}J; i!f Yltl, ic:1/g~!J!t o 
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[0292] 4: ~□ *LBT:K!J&, UEIPJ eNB:itHr l:tR, l:tR PT ~~fm:$t;WcJIB"J4?JJ~~18% ( ePLl 18 
1;-)~*MAC CEo4o/J~~184-lPMAC CE:!:)]~ iwHt~lbi t18,~,, ep 3UE;~J3'.t~JE1?JJ~~18%~ 
t~ JE_ t~ A 81.JMAC CE , eNB~ ~PUE_tzJE J LBT :K !J& 81.J t~ 7F 18 ,~, o 
[ 0293 J 5 : e NBf~ 1ki UE J:: fR S{J 18 )@JtHT m it , ,ti□* ft tw i& ilJ!U iiJI1 l'sJ t9:D V'J , LB T ::k iJ& 81.J ,l-W,t-$ ~ 

LBT:K!J&B"J O(Jf~lUfmi& r'l P~, !11LleNBifii]¥:fUES{J ijli~/J, [R *1f ~:l:i~ftxt @:l;"m,8 /j, [R S{J ififl&. 
l_XJj[o 

[0294] ~~1YLl6 =*~~1yLJq=tifilJi~ ffl184-ffi:IilJW;Wc.m.18,~- '*)=§epa,t l:tR7fA 'Jlf,,is: 
uf¥~□r = 

[0295] 

,~-~Dr: 
[0296] 

[0297] 

[0298] 

[0299] 

[0300] 

[0301] 

aH~ilJ!tl;/J, (Rpfrftffi"m ,8~ffi"m ,83'U*: ~□Fl ,F2; 
b )tmtxs"J ilJ!u;s1 rs1 t9:D; 

c)J::1R*1tt::ePstl:tR; 
d) l:tR pg~: xt@:J;JI ,8 S{J LBT :KIJ!J:B{J l_X~lPLBT mt JJJ lJCJ)[ ~ ~* LBT :K!J!f 81.J tw.t-$ ~ o 
e )~=& J::JR~mM18,~,: J::1RtJEitta*B{J fqJS'J~=& J::1RUEB"J{vJ!.18,~- o 
2: UEftY)[iU!l:J!.18 ,~,J§ ,:ig§!ffi:Jlicmtif1,~,, #3f Ja ilJW; o 

[0302] 3: UExt4ij:l_Xl: fff½~ ~u 81.JLBTta*:itt~fftJEit, ep ~□*ftfmJE 1t~st~Ll, LBTta *illl 
JF 18 ii[-aJ ~ ffl V!Ll ii='. 19 mt JJJ ; N !J!Ll , ii='. 19 7\: IJ& o 
[0303] 4: eNBPT~fti±~S1~U_tzJEl:tRiP1;-~g-xt @UEo 
[0304] 5: UEt~y1[j1JJ::=rRiP4-Fo, t~~J::=rR pg ~!!:I, ~4f~:i5:~l_X11)!tl;s1rs1 t9:Dpg f1itlUB{J J:: 
1R 18 ,~, , :ltt ff J:: tli o 

[0305] 6: eNBIPJUEili@I ~iJ..if1 ,~,, #t~tl,sUES{J J::=rR18 ,~,, ift/1¥:fUEBI.J ijli*/j, [R*1f ~:l:i~ft 
xt@:J;N ,8 /J, IR 81.J ifl'fl oc l_X lf o 

[ 0306] J:: it-Ji~~~ 01Ef¥ pJ ~ ffl !tx 1!:f: fi ff~ JJif. , i~ $)( 1!:f: fi ff pJ ~ 1¥1~ ft ff 1it fr mt q=t ' 3 
1¥1it s{J $x 1!:f:f~ff i~ ift/1 fflat , 1A1f l:it-Jii~~ !Ji o 

[o3o7J ~r[qj ~_tz~ttJ,~,, 004JifrJFB1~~1JLlq=i ,t~1A 7 ~trr ffl Pi&~ ,'ElAt: 
[ 0308 J ~ ~ tl ~ 41 , ffl T ft 11m JE iwi ~ :itt ff J:: ff 14¥ ~ S1 , ft~ F ~ ~x :);JI~ l: :itt ff :$t; rl)r J§ iJl 
LBT ,JttJEitLBTta*; 
[ 0309] J:: tR m~42, ffl T ft i'lmJE ¥~ )El: tR *1tf:S1 , ,tz)E 5j p)Tit ~~ m~tJE it 81.J LBTta * :t§ 
:k B{J J:: 1R 18 ,~, o 
[0310J PT~81,Jifritffl?i&~J:E"E1tt: 
[0311 J 1~Y1[m~43, fflr1~Y1[iLl11J!u;re.m.18,~,, J=itritilJ!u;re.m.18,~,fflr!i:Imit Jifriwisf.J 
18 ,~,lP/~J::tRJifriwf 8118 ,~, o 
[0312J PT ~s1,Jifiitl:1Rtl~Jl1$fflr: 
[0313J ±muRRci1Jrn;tRa_tzJEJifiJ£J::1R18,~, ;~* 
[0314] imuMAC CE_tzJE?Jritl:1R18,~, ;~* 
[ 0315 J ±mttu 1* 4-_tzJE?Jritl: 1R 18 ,~, o 

[0316] *~~1YLl q=i, JifritilJ!tl;WcI 18 ,~, il~ Jlt!,!?fl l?frJF~nfil1YLl q=i 81 :t§:kmit, .ut~~-M~ 
ito 
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[0317] *~m!! 'WU q:t , J=ijyj£_tJ!i~14if~ moo l?fr7F~nfil1YU q:t s<J ffl:~UIJ£ ,Jl:l~~-¥}~]2E 0 

[0318] *~flfil'WU q:t, J=ijyj£_tJ!i f~L'i~Bl~ moo l?Jr7F~ml11YLl q:t s<J ffl~mJ£ ,Jl:l~~-¥}~]2E 0 

[0319J ~r p'J - 'fr. S)j tiJ ,~,, 00 5?Jr7F 8"1 ~m!!fYLl q:i, t~f~ T ~-fqi ffl f=' i& 4, ~tt: 4t'fr.tJL 
610-. ~&--1=Ji~4x'fr.tJL61o~tts1~&-~~J]!.ff6OO, ;tt+i = 
[ 0320 J ~l-' ff6oo, m r~* t¥fi:i~ ff62O q:i 8"1 tiff, tAff r Ju Ml¥= 
[0321] fr:timk ~ ~Jti:1T _t 1T1'½$tuSt, fr~~=rftxJJN* _tfilffLBT, :HtJEitLBTt~L~; frEm5E¥~ 
)E _t 11i ~f4st , t~ ftlLl 'fr.J8--1=J ?fr~ it 8"1 LBTta ~ :t§ ~ 8"1 _t 11i 11§ ,~, ; 

[0322J 4t'fr.:tJl61O, ffl rfr~}]!.ff6OO8"1 t~ftlLlrtl4t:-fP'fe:.J82i&tf.s o 

[ 0323 J ;tt q:i , fr 00 s q:i , ,~~t ~ ~ tiJ PT ~~=rt 1=E ~ ~t~ 8"11Ll}:k 81 l~t ~ fo tfr , Ji 14s: El=! ~ ;I]!. ff 6O o 
1~*81 -~ !!x $~~;!]!.ff f P t¥fit ff6201~* 81 t¥fit ff 81 ~ fqi ~ M'fif tifr - ~ o ,e, ~ ~tiJ:i:E 
pJ~~~~*~W:4--~ffiff~~$ff;!]!.~-~~~s<J~#;tt~~-~~fr-~,~®~ 
~_2J';:~]Jf±~J=ik0~P B"J, !E]Jl:l, * J(~-¥}xt;ttfilfffil-~mit O ,e,~tt D t~1~tt □ 0 4'.S('fr.f!L61OPT 
~ ~ $ ~5c f4, ep ~ Jt 'fr.J8tJlfo tt4t:rfl , t~1~ ffl r fr 1=!¥$tu * mi _t ~ ~ f* ~fm~lr.±m 1* s<1 -'¥L 
5cottxt~PJ81 fflf='i&:4, fflf='tiD 63O:i:EPT~~fmt$j~tif7'1 ti'fm~i&:4B1ti D, ~tl81i& 
4~tt{B ~~~ r 1J\m:ffl:" ~7Fff-. 13JJB ff-. z!t£)Xl-. ~~Att~o 
[0324 J ~J]!.ff6OOfft ~ff J]!.,e,~~tiJfPim ,m, 81 ~;!]!., f¥fitff62O PT~ f¥f~ ~J]!.ff6OOfr1A 
1T~i1:S'J p}Tf~ ffl 61 zJ&:J'J,s o 

[ 0325 J pJ JZ1 81 , ~ ;I]!. ~ pJ ~ ~ CPU ( q:t !R: ~ :I:-'. ff ) " AS I C ( App 1 i cat i on Spec i f i c 
Integrated Circuit,~ffl:#fJvZ~i!)-.FPGA(Field-Prograrnmable Gate Array,JJJl:l:mPT~ 
fin~ Ju) !!xCPLD ( Comp 1 ex Prograrnmab 1 e Logi C Device,~~ pJ ffif¥;\z$l~14) 0 

[ 0326 J PT m;s<J , J=iJrit4t'fr.tJl:i:Effl r : ti4tfU iP!Hi We.Ir. f1§ ,~, , J=iJr5£ iP!Ll; WcJI 11§ ,~, ffl r Wc.lr.~JE 
it J=iJr'fm 8"1 {1§ ,~,;,fP/!!x_t11i?frfffi 81 {1§ ,~, o 
[0321J PT m;81, J:iJrit~J]!.ff~I!Xf¥1itff q=i 81fiff, :i:E1Aff: 
[0328] 1~ftlLl?frit4t'fr.tJL, imitRRC1P!tl;11ii5'fr.J8?frkEL11i{1§ ,~,; ~W 
[ 0329 J t~ ftlLl?Jrlli4t'fr.tJL, imitMAC CE'fr.J8J=i)Tj£_t 11i {1§ ,~,; !!xW 
[0330] t~ftlLlJ=ifrit4t'fr.tJL, imitLl f1§~'fr.J8J=iJrj£_tJ!i{1§ ,~, o 
[0331] *~Ml11YV q:t, J=iJrJ£1P1tl;Wclr. f1§ ,~, m~ m 00 l?fr7F~nfil'WU q:t 8"1 :t§~ffiij£, ~~~-¥}~ 
kEo 
[ 0332 J *~ JJfil 1fu q:i , J=itrJ£_t tli ~ f4 m ~moo 1J=iJr7F~m111YV q:i 01 t§ ~ m it , JJ:l~ ~-¥}~5£ 0 

[0333] *~Ml11fLlq:t ,J=i)Tj£_tJ!i{§ ,~, m~ moo l?Jr7F~ml11YUq:t s<J :t§~mit ,Jl:l~~-¥}~it 0 

[ 0334 J ~ r p'J - 'fr. S)j tiJ ,~, , 00 6 J=iJr 7F 81 ~ JJW: WV q:i , t~1~ T -fqi ~ ttr i& 4 , ~ =rt : 
[0335] ti4tm~61, ffl rtl4tffl f='i& 4UE'fr.J881--1=J J=iJr5£UEt5Eit81LBTta ~:t§~81 _tt!i {§ 

[ 0336] Emk m~62, ffl Tif~ihS J=ijyj£_t 11i {§ ,~- , Em IE tB J=iJritUE]=i)T~JE it 81 LBTta ~ 0 

[o337J PT m;81, J:iJrit~ ttri& 4:i:E~tt: 
[0338] RJ81~~63, ffl TRJ8]1ijclf. {§ ,~, ,J=iJritiP!tl;re1r.1§ ,~, fflrrelr.tJEit ?Jr~81 {1§ ,~,;,fP/ 
~_tt!iJ=iJr'fm 81 {§ ,~, 0 

[o339J PT m;81 ,J=ifr5£ti4tm~Jl f4s:ffl r: 
[0340] imuRRC¥P!tl;J!ii5ti4tJ=ifrj£_tJ!i{1§,~, ;E!XW 
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[0341 J imttMAC CEti4t?fr5£l:1IH§ )~, ;g\(;* 
[0342] imttu {§4-tl4tJifr5£J:1IH~U~L 
[0343] *~M!!WLl q:t, JifrJ£1»1tl;.re1r. f~L'i~ti-~ JJi!,l±J l?frJF~JMfJijq:t El\/ fEl*mJ£, .tlt~~-¥}~ 
J£o 
[ 0344 J 2fs:~ Ml! fftl q:i , JiJr5£--1. 1~ 1¥dtt wr ~ m 1±1 1 JifrJF ~ Ml! 1Jtl q:i st ,tEI * m 5£ , .ti:~~ ~-¥}~5£ o 

[0345] ,:zjs:~J]fil fyij q:t, ?fr5£--1.1~ fl~L'~, Wf~ ml±! l?fr7F~Jm!1JU q:t ITT fEl*mJ£ ,.ll:~~~-¥}~5£ 0 

[0346J ~rPl -'fe:.SJi ttJ,~,, 1±17 JifrJFB\l~Jw:fJLl q:i, :J=~1A T yj-fftl~ttt9: ½, 'E1tr1i: 4t'fe:.iff1 
s10-. ~R.~i~4t'if:.:fJ151o~=tts1 ~&-~~mffsoo, ~q:i = 

[o347J ~l-'ffsoo, m r~I1Xt¥fitffs2oq:i stf¥ff, 1Jt.ff rJuttf¥ = 

[0348] imtt4t'fe:.iffltl4tUE'if:.:i!B\I ~ Jifr5£UE~JEitITTLBTta ~tEl*B\I Lt~{§}~,; ffl rt~W ?fr 
5£1:1~{§ )~,, lii§JE t±:\p)rj£UE}i)r~itB\ILBTta~; 
[o349J 4t'if:.ifJ1510, m rtE~mffsoost:J=~tLlr=tl4t:-fo'fe:.:i!~:J=J.s o 

[0350] ~q:t, 1±1±17 q:t, ,~~t~!#HtJPT~ 'E1tr1i1=E~~;.sq 11.l}*B\l l~t~fPtfr, Jl14s:El=! ~mff500 
1~*81 -~ gx; $~ ~m ff f P f¥1it ff 5201~* st f¥1it ff st~ 1ftl ~ M'fif =titE - ~ o ,~, ~ ~ttJ:i:E 
PT~~~~*~t9:½--~ffiff~~*ffm~•w~~ITT~#~~~-~~tE-~,~®~ 
~* ~,m ±iJiJr-0 ~p B\I , IE] .ti:~ , *JC~-¥} xt ~ Jtt ff )ft - ~ m 5£ 0 i~t ~ ti D t~ {Ati □ 0 4t 'if:. iffl 510 pJ 
~ ~ $ ~jc 1tt, ep 'Eli tr5 'fe:.:i!ifflf P 4t Riffl , ;J=~{A ffl r tE 11¥$tu fr mi _t ~ ~ ** ~1m~lr.im {§ ITT -'¥L 
5co~mffsoojft~ffm,~,~~ttJ:-fPim~B\l~m ,f¥1itff520PT~f¥1~~mffsootE1Afff¥:11=: 
flt Jifr11!: ffl ITT ~W o 
[ 0351] pJ ~ ITT , ~ l-' ~ pJ ~ ;1:e CPU ( q:t 3R; ~ fl!!. ~ ) " AS I C ( App 1 i cat i on Spec i f i c 
Integrated Circuit,~ ffl~~~fi!:~) -.FPGA(Field-Prograrnmable Gate Array ,:E~:tm pJffi 
;fj r'l 14 JU) g\(;CPLD ( Comp 1 ex Prograrnmab 1 e Logic Device,}[~ pJ ffi;fj:iz~ff ftt) o 
[0352J PT ~st ,~mff~~f¥1ilffq=i st tiff, :i:E1Jlff: 
[ 0353 J :J=~ tLl 4t 'if:.iffl&:i! Weir. 1* ,'E, , Jifr5£ 1fi!tl;. Well{§ ,'E, ffl r Wclr.~JE it Jifr g st 1* ,'E, f P /gx; J: 
1~J=ifrg st 1* ,'E, o 

[o354J PT ~st ,Jifr5£4t'fe:.iff1Jl1*fflr: 
[0355] imttRRCifi!tl];j~i5tl4t?fr5£J:1~f§,'E, ;g\(;* 
[0356] imttMAC CEti4tJ:ifr5£--1.1~{§,'E, ;g\(;* 
[ 0357] imi.1:Ll f~ 4-tf 4tJ:ifrj£_t 1~ {§ ,'E, o 

[0358] 2fs:~Jw:fJLl q:i, Jifr5£i»!tl;.Wclr. {§ ,'E, wr~ m 1±1 l?JrJF~llfil fJLl q:i ITT tEl*mJ£, .tlt~~-¥}~ 
5£0 
[0359] *~Jw:ffuq:i ,J=ifrJ£--1.1~1k-1ttwr~ ml±! 1Jifr:1F~Jw:1Jtlq:t s1tE1*mJ£ ,.t1:~~~-P}~J£0 
[ 0360 J 2fs:~ Jw: fftl q:i , J:iJr5£--1. 1~ {§ ,'E, wr~ Ji!, l±l l?frJF~M!! {JU q=i st tEl*m 5£ , .ll:~~~-¥}~5£ o 

[0361] ,:zjs:~,m±i pg B\lvtf:A fftmISJi El , ,:zjs:'fe:_ SJi El\/ ~M!!fJLlPT:J=~{AJg1fit" *~Jc" g\(;it.iffl;fiff 
F&b o !El.ti:~ ,2fs:&SJiPT *fflft~1i~1tt~M!!1Jtl" ic~!fx1tt~M!!1Jtl _,g\(;£a~~1ttfP1i~1tt1fffiB1~ 
M!!~ITT%AoWH,2fs:&SJiPT*ffltE-~gx;g;~~q:i'e1*~#-ifJLPTffl~ff~~ITT#•m 
PT ffl f¥1it1t- mi ( 'P1 tr1if8 ~ p~ r u~:m: f¥ {it ff" CD-ROM-. :3/6 ~ {¥fit ff w) J: ~ Ml! El\/ it .ifJUiff F 
&bITT%Ao 
[0362J 2fs:'fe:. SJi ~~ ~~t~W 2fs:'fe:.SJi ~llfil1Jtl ITT1fit-. t9: ~ (*~Jc)" :-fPit.ifJlfiff F S st ili'Efi 
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00 tP/Elx:1ftl!OO *Mi5£B"J ◊SWfuif PT El3 it•tJl:f¥fftl't4~:EJJUfrE:f¥00 :¥P/Elx:1ftl!OO q:r B"J~-11rE 
:fi to/ Elx: 1f ti! , b?J. & ifrE :fi 00 to/ Elx: 1f ti! 00 * s"J 1lIE:f¥ to/ Elx:1f ti! s"J ta~ o PT tR:1~ ~®it •tJUiff 
ffi4~nmtt•m-~mtt•m-*A~~wm!lx:~~PT~~~w~w~41'l"J~wsb?J.~ 
~-~ms.~ffl~utt•m~~~PT~~~~~w~41'l"J~ws~fil'l"Jm4~~mf~ 
~fr~~oo-~m~~$~~~~/~1f&00-~1f&~$~1f&q=rffi~B"JJ;J~B"J~-o 
[ 0363 J ~ tl:tJ it •mt¥ff ro 4 m PT r¥ 1~ a f3~ '31 ~it• tJl!lx: ~ 1m PT~ t¥ ~ w ~w ~ 4 b?J. t~ 
~1f~I~B"Jtt•mPT~l'¥fflffq:t,~ffll'¥ffla~tt•mPT~l'¥fflffq:ts"Jffi4~~§Mffi 
4~• l'l"J *Ll m &b , i~ ro 4 ~-~ :i=Jhl. a1lrE:f¥ oo - ~1JiEt¥~ $ ~1JiEt¥ :¥01 Elx: 1f ti! oo - ~ 1f ti!~ 
$ ~ 1f & * tl't ~ 6"1 J;J (3~ 0 

[ 0364 J ~ ®it •tJl:f¥ff tl't4m PT ~ttfLl it •m~ ~1m PT ~:f¥~:t~~w ~ 41: , 1i1~a it 
•m~~~PT~~~4J:~fi-~~~~wgb?J.~~tt•m~~l'l"J~w,Mwatt•m~ 
~~PT~~~4J:~fil'l"Jffi4m~mf~~a~~oo-~~~~$~~~~1~1Jmoo­
~1J&~$~1J&q:rffi~B"JJ;J~l'l"JWgo 
[0365] ~~2Mf5£7*'fe:.SJ3 B"JfJt:i&~Mff1Jtl ,fB*®f±~pg s"Jtt*A!n-l"L1~~0T ~*i1Jm 

tIJ!!t~ , Y!LlPT xt~ tl:tJ ~ JJt!! {ytlf1: t±:l yj :>7r B"J ~£ to {1~t& 0 p)T b?)_ , p)rp{t ;i9.:fLl ~ * ~ Wcm~ Jg§ t!fjt 
:i&~nf!!~b?J.&~A*'itSJ3ffiml'l"Jm~~J!~*r&◊ 

[ 0366 J H ~~ , * ~JY ±~ s<J 12* A In PI b?J. xt * 'it SJ3 m fi ~-ftfi r& i}J to~~ w ~ mi ~*'it SJ3 l'l"J *~ 
~~ffimo~~.~~*'jtSJ38"J~®*t&~~~~f*'jtSJ3~~~*&~~~tt*l'l"Jffim 
:;tpg ,IJ!Ll*'fe:.SJ:HE.~00§~~®2y_:i}Jto~~frpg 0 
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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, 
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 
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effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
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Attorney Docket No.: US78684 

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 

5 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. 

10 

15 

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 (50) 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 

20 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 L TE in an unlicensed spectrum ( e.g., 

5 GHz) with L TE 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 

25 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. 

30 [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 

5 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 

10 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. 

15 

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. 

20 [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 

25 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 

30 various aspects of the present application. 
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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 

5 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 

10 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. 

15 [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 

20 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, Band 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 

25 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 

30 combination of software and hardware. Described functions may correspond to modules which 

may be software, hardware, firmware, or any combination thereof. The software implementation 
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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 

5 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 

10 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, 

15 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 50 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 

20 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 50 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, 

25 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 

30 least one of the following Radio Access Technologies (RATs): Worldwide Interoperability for 

Microwave Access (WiMAX), Global System for Mobile communications (GSM, often referred 
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to as 20), 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 30) based on basic wideband-code division multiple access (W­

CDMA), high-speed packet access (HSPA), LTE, LTE-A, eLTE (evolved LTE, e.g., LTE 

5 connected to 5GC), NR (often referred to as 50), 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 

10 in connection with the 5GC, a next generation Node B (gNB) as in the 50-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 

15 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 

20 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., 50) communication requirements, such as 

25 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 

30 (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 
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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 

5 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 

10 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 

15 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-

20 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 

25 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 

30 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. 
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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. 

5 [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 

10 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). 

15 [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. 

20 [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 

25 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 

30 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 
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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 

5 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 

10 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 

15 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 

20 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 

25 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., lbt-F ailurelnstanceMaxCount) configured 

30 by a configuration (e.g., an RRC configuration). In one implementation, the threshold may be 

broadcast in system information. 
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