Receipt date: 03/23/2020 16/826,482 —~ GAU: 2412

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. 5352a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may bhe 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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Receipt date: 04/22/2020 16/826,482 —~ GAU: 2412

Doc code: IDS PTO/SB/08a (01-10)
. . - . Approved for use through 07/31/2012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Application Number 16826482

Filing Date P020-03-23
INFORMATION DISCLOSURE First Named Inventor “(yujin PARK
STATEMENT BY APPLICANT [ —

( Not for submission under 37 CFR 1.99)

Examiner Name ‘ '

Attorney Docket Number | 811.0206

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(a_\m*lner Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document :
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
Cite No Relevant Passages or Relevant

Initial* Number Code'| Date of cited Document .
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines

Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2?j Code4| Date PR Passages or Relevant|
Document )
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . :
- (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials* [ No . - -
publisher, city and/or country where published.
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Application Number 16826482
Filing Date 2020-03-23

INFORMATION DISCLOSURE First Named Inventor ‘ Kyuijin PARK

STATEMENT BY APPLICANT Art Unit |2‘¢aﬁ412

( Not for submission under 37 CFR 1.99)
Examiner Name STRICRY QUG . Chueng
Attorney Docket Number | 811.0206

JoH/ 1 [QUALCOMM INCORPORATED, "Resource allocation and transmit diversity for PUCCH", R1-1716426, TSG-RAN X

WG1 Meeling #90, Prague, CZ, 21th - 25th Aug. 2017, pp. 1-14

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature |I JCHUONG T HO/

Date Considered ‘I 10/27/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if|
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Application Number 16826482

Filing Date 2020-03-23

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Kyuijin PARK

Art Unit pris RE
( Not for submission under 37 CFR 1.99) n | |

Examiner Name ‘ vvvv SUTRICKY-Quei@,  CHUONG

Attorney Docket Number |811.0206

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That ne item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of infermation contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /lan M. Hughes/ Date (YYYY-MM-DD) 2020-04-22

Name/Print lan M. Hughes Registration Number |41083

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 04/22/2020 16/826,482 —~ GAU: 2412

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. 5352a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLo.gov

BIB DATA SHEET
CONFIRMATION NO. 6363

SERIAL NUMBER FILINSAQI'E 371(c) CLASS GROUP ART UNIT ATTORNEg.DOCKET
16/826,482 03/23/2020 370 2412 811.0206
RULE
APPLICANTS
KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF;
INVENTORS

Kyujin PARK, Seoul, KOREA, REPUBLIC OF;

*k CONTINUING DATA kkkkkkkhkkkhkkkkkkkkkkkkkkk
This application is a DIV of 16/147,530 09/28/2018 PAT 10638463

*k FOREIGN APPLICATIONS kkkkkkkkkkhhkkkhkkkkkkhhk
REPUBLIC OF KOREA 10-2017-0128188 09/29/2017
REPUBLIC OF KOREA 10-2017-0162728 11/30/2017
REPUBLIC OF KOREA 10-2018-0077270 07/03/2018

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
04/01/2020

Foreign Priorty daimed ves o STATEOR | SHEETS | TOTAL [INDEPENDENT
35 USC 119(a-d) conditions met &4 Yes L No het after COUNTRY |DRAWINGS | CLAIMS CLAIMS
Verified and JCHUONG T HO/ CH
Ag;;lnlgwligged Examiner’s Signature Initials KOREA, 9 12 3

REPUBLIC OF

ADDRESS

IP LEGAL SERVICES, LLC
P.O. Box 651325

Sterling, VA 20165
UNITED STATES

TITLE

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
RADIO

U All Fees
U 1.16 Fees (Filing)

FILING FEE FEES: Authority has been given in Paper

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT  |L=1:17 Fees (Processing Ext. of ime)
1720 No. for following: U 1.18 Fees (Issue)
U Other
Q Credit \

BIB (Rev. 05/07).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPO.gOv

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/826,482 03/23/2020 Kyujin PARK 811.0206
CONFIRMATION NO. 6363
76277 PUBLICATION NOTICE

IP LEGAL SERVICES, LLC

B0, Box 63125 A

Sterling, VA 20165 0000

Title:APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
RADIO

Publication No.US-2020-0221453-A1
Publication Date:07/09/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Doc code: IDS PTO/SB/08a (01-10}

T . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 16826482
Filing Date P020-03-23
INFORMATION DISCLOSURE First Named Inventor “(yujin PARK
STATEMENT BY APPLICANT A Unit ‘2464
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ NGO, RICKY QUOC
Attorney Docket Number ‘811_0206

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
. L . L . Pages,Columns,Lines where
Examiner| .. Publication Kind [ Publication Name of Patentee or Applicant
o Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind [ Publication Aoplicant of cited where Relevant Ts
Initial* No | Number3 Code2?j Code?| Date P Passages or Relevant
Document ;
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . )
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . ; .
publisher, city and/or country where published.
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Application Number 16826482
Filing Date 2020-03-23

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Kyujin PARK

Art Unit | 2464
Examiner Name | NGO, RIcKY Quoc
Attorney Docket Number ‘ 811.0206

QUALCOMM INCORPORATED, "Resource allocation and transmit diversity for PUCCH", R1-1716426, TSG-RAN %
WG1 Meeting #90, Prague, CZ, 21th - 25th Aug. 2017, pp. 1-14

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature |I IDate Considered ‘I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST .16 if possible. % Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 16826482

Filing Date 2020-03-23

INFORMATION DISCLOSURE

First Named Inventor ‘ Kyujin PARK
STATEMENT BY APPLICANT

N Art Unit | 2464
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ NGO, RICKY QUOC

Attorney Docket Number ‘ 811.0206

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclesure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {flan M. Hughes/ Date (YYYY-MM-DD) 2020-04-22

Name/Print lan M. Hughes Registration Number )41 083

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(h) 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.
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other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Kyujin PARK, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 76277

Domestic Priority data as claimed by applicant
This application is a DIV of 16/147,530 09/28/2018

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2017-0128188 09/29/2017 Access Code Provided

REPUBLIC OF KOREA 10-2017-0162728 11/30/2017 Access Code Provided
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 04/01/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/826,482

Projected Publication Date: 07/09/2020
Non-Publication Request: No

Early Publication Request: No

Title
APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR
NEW RADIO

Preliminary Class
370

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

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

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

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

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

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

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

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

NOT GRANTED

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

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
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APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
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41(a)(1)(G) and 37 CFR 1.16(s).
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a Independent Minus =
E (37 CFR 1.16(h)) X OR X
<§( Application Size Fee (37 CFR 1.16(s))
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ADD'L FEE ADD'L FEE
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The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: KR
Filing date: 29 Sep 2017 (29.09.2017)
Application number: 10-2017-0128188

Date of availability of document: 17 Mar 2020 (17.03.2020)

The following Offices can retrieve this document by using the access code:
AR, AU, BR, CA, CL, CN, DK, EA, EE, EP, ES, FI, GB, GE, IB, IL, IN,
JP, KR, MA, NL, NO, NZ, SE, US

Date of issue of this certificate: 03 Apr 2020 (03.04.2020)
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IM1-20202.2 Rstet= vlE7] T4 B4A7, CDMA, CDNA-2000 2 UMBE I 3}et=

714 7 B0 Ee

_n,
ol
o
2L
i
]

ol B8 5 Qv

[0021] B " A A4 MIC(Machine Type Communication) T&2 low cost

~

= low complexity)E A Ydl= @y = coverage enhancementES A Y3dl= ©
= 52 9udd F . e B mgaAoA] MIC 9L low cost(EE low
complexity) Z/HEE coverage enhancementZ A U3l7] gk 53 ezl A9

| gges ogud 5 o

[0022) ThA] &3] B " A A el MIC @& LTE Z[Hke] MIC #H E7

fllo

T3t HEA AHel® 3CGPP Release-13 low cost(¥E low complexity) UE
calegory/lype2 <Qu|gr 4 9lof. == B Ao MIC @22 7]£9 LTE
coverage WH] TEFH coverageE X LAY, SL& HFAYH LEE AAs=E 7S
°] 3GPP Release-12 ol3telAl Ao UE category/type, 2 AFA A=
Release-13 low cost(EE low complexity) URE category/type2 2&jrjd 4= glt}.
T+ Relecase—149]4 A 2]" further Enhanced MIC @ &2 2ln|d 4= itt.

[0023)] B A A oA NB-IoT(NarrowBand Internet of Things) @& A&

it

2l ToTE Ha F4d AA~E Adshs @2e oudrl. NB-Iol 7€ 542

f

FE JdEA(Indoor) AWEA, diFEel A& ode] dist AU, HAAARITE,
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A7 S B, W dY AE, ava HYsd JEYS 7§ 2RI
[0024] 3GPPell Al &2 =9 F< NR(New Radio)ol Al x40 AE Alrte]
2 (usage scenario)Z2A], eMBB(enhanced Mobile BroadBand), mMIC(massive Machine
Type Communication), URLLC(Ultra Reliable and Low Latency Communication)”} =
71% Al e},
[00251 £ HAAMelA NRNew Radio)®} #H#H3I} Fyp4, =z,

AEEE ], Y, ALdE8, 99 (region), WHE, AEHE, Alojxd, dlolE A

"
ol
N,
£,
fol
N
ol
s
N
o
fols
N
ol
£,
fol

z, 2% AAAE B == A AesE
ol m el AT terd ogmz H48 5

[0026] NR(New Radio)

[0027] 3GPP= #H = AAWH Fd FA2~ Zlelie. 56 F4 QA= 71e)9
gt AFE Y3 study item@l “Study on New Radio Access Technology” & %<1
Star, o] 7|HFe 2 RAN WGlol A= ZHz} NR(New Radio)Z 9%+ frame structure,
channcl coding & modulation, waveform & multiple access scheme o th3l A A
7b A8 Feltk. NRE LTE il 33 dlel® AF& @ okve, AEstdn +
A3} usage scenario HZE Q75 E T}FTE QoS requirementsE TFEAlZ 4 9l

= AA oFojAEs aF

n

T AT}, E3] NRQ] WHE3Z usage scenarioZA]
eMBB(enhancement Mobile BroadBand), mMTC(massive MTC) 2! URLLC(Ultra Reliable
and Low Lalency Communications)?F HelFg]om, ZFzhe] usage scenario™d

requirementsS THEsl7] 9k WH o2 A4 LTE WHH] [lexibledt [rame structure
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AA7ZF 7% Yk, ZZbe]  usage scenario™ data rates, latency,

o

reliability, coverage 5] ™3 requirements?}t A= Abo]3}l7] wj&Eo] 2d<2] NR

A2B]E FASE F3¢ 9L 53] 42| usage scenario ® requirementsE
a&Hoz TEHAY 7] #e WHOoRA A= TRE numerclogy(e.g. subcarrier

spacing, sublrame, TTI, etc.) 7ZI¥re] F4A =AY HFH@wmine aEFHo=z
multiplexingste Wheto] oigk Za o] A7|s 2 Art.

[0028] o] & Y3t 3 wpHo=z=A AE T2 subcarrier spacinggtes 2re=

==

numerologyoll ™3] 3} TL& E9 NR component carrier(s)E 3] TDM, FDM =

< TDM/FDM 7[¥te g thFstste] A dst= W % time domainoll Ao =AlE® &

2
8]

AE FAFN oA skt o9 time wnitE A AT Wl =97 ol F
o] H}. o]e} TW#EBFH NRNAIE time domain structure®] 3t EF 2 A subframedl
ik Fe)7l o]FojFH o, 1 subframe duration® Hestr] $T reference
numerology@ A LTE®F T LT 15kllz SCS(Sub-Carrier Spacing) 7]%¥F normal CP
overhead?] 14752l OFDM symbols® FAE ©@U3l subframe duratione o372
AARsA . ol wel NRoll A subframe Ims?] time duration® 7}Hth. &, LTE

b &e] NRQ] subframe2 ZHhZF <2l reference time durationo @A, A=A /351

HE3 goly 2AEHY 7|9t HE time unitlE4 slot 2 mini-sloto] Ao=E

>
o
o,
£
o
o,
ox,

A5, AT slotE F43= OFDM A& 74, vaFe normal (P9 74

-, SCSkell A §lo] y=119] F}hES =S A HACE.
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[0029] o]o] wie} de]o] slot2 14719 AEZ FA4=E, TS AF slot
o] transmission directiono] w2} ZE A Eo] DL transmissions 3 o] &5 A

}, L 2E AEo] UL transmission2 98] ol& A}, && DL portion +

rlc

(gap) + UL portion®] FElRE o] &FE < UTt.

[00301 =3 P 2ol9] numerology(ZF2& SCNA A7) slotBTh HE F=2] 4]
E2 4% mini-sloto] Fe|Fo] o]F 7|¥to =z /33 HIA HolE &54lE&
A5 #HL ZAol9] time-domain scheduling intervalo]l AAFAY, =L slot

71 ZAol9] time—domain

i)
ofy
+
>
il
2L
o

aggregation® T3 /3% wWA dHlolE
scheduling intervale]l FAE 4 o, &3] URLLCSF Z©o] latency criticaldt ©]
olEe o] 3k Aol AH-$, 15kHzel ol SCSEkel &2 numerology 71¥Fe] frame
FzolA el 1ms(14 symbols) 7]¥Fe] slot @R AFAEHo] o|Fojd 4%
latency requirementE WFHA7]7] TE 5 7] wlEof o|E 934 §F slotr
o} He o OFDM 4122 FAE mini-slot2 A3t o]E 7|¥ko =2 &) URLLC
9} 2 latency criticaldr dolelo] tigk 2AEHO| o]|FAXEF Aol T 3l
=

[0031] == A7ldlM Mt vhel Zo] s1te] NR Carrier WX A= o
£ SCSgke Z+E numerologyE TDM and/or FDM WA o =2 of53isle] A Ago=4
Z+zy o]l numerology B2 AW slot(Z2 mini-slot) lengthE 7|WFe =2 |atency
requiremeni®] @WFo] HolHE AAIFHSE WAE mHEHFI L Yrt. E ¢ o}

Bo] = 137 Zo] SCS7F 60kHzl A-9-, SCS 15kHzl A ¢-ET} A2 Zol7l 1/4¥ =
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2 ZEolE7] WEel 5Y5A 14712 OFM AEZ F1}e slotS 7AE A%, &
= 15kHz 7]1§Fe] slot length® 1mseo] S+ ®bH ., 60kHz 7]8F2] slot lengthe <F
0.26ms .2 FolEA Hr}.

[0032] o] " NRAA B AE TE SCS T A2 T2 TIl lengthE A9
o =4, URLLCS eMBB Z+z}e] requirementE WA 7= W] Wig =o)7F 2
;e 3 k.

[0033] Wider bandwidth operations

[0034] 7]€ LTE system2] A%, d2]l2] LTC CC(Component Carricr)ol] tigh

scalable bandwidth opcratione X 9sAct. =<, F34+ deployment scenario®l

upel gleje] LTE Abg Ak shihe] LIE CCE 74Tl dolA, Fa 1.4 MizBH F

I

o 20 MHz9] g=2L FAT = 9, normal LTE @& shrte] LTE CCol o 5]

it

20 MHz bandwidth®] <%<41 capability® X ¢3}l%ct.

[0035]1 &A1k, NRe] A%, 3}e] wideband NR C(CE B3l A2 d& &4
%l bandwidth capability® 3zt NR ©@de] tigk A o] 7Hest=s 2 A7 o
Folxa glem, ool upe} ofgfe] &= 29 o] fdole] NR CCol s AlZstd o
Fzog FAY 3} ol 49 bandwidth part(s)E TS, @ B2 MZ 1=
bandwidth part configuration " activation2 E3l flexibledlt wider bandwidth

operatione A YFE=E Q7 H 3 ).
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[0036] FAH 22 NR M= ©F FHAA FHE St serving cell &
23 3t o]de] bandwidth partE TFAE 4 dod, A3 dLL F serving
cellol A d}v}e] DL bandwidth part®} 3FvFe] UL bandwidth partE activationdFsd
A/ B dHolH TS A AMEEES AoHUrt. w3 A dEelA
o] gserving celle]l 23YE AS, & CAol FE£d wdo digiq= 429
serving cell B2 31} DL bandwidth part 28] 3/&L& UL bandwidth partZE
activationdts &= serving cell?] FH 2L |83t /5 H= Holy
FTAE A8 ARSI ESE Aol H A

[0037)] #+AFHozZ A9ol9 scrving celloelA @&l initial access
procedureE 93+ initial bandwidth part?} ALQEH, ZZe v H=Z
dedicated RRC signalingg E&l s}t o]AF2e] UE-specific bandwidth part(s)”7F
A, w3 zZbzke] wWd H=E  fallback operation® 93k default bandwidth

part7F JeoldE 5 AT},

s

[0038] ¥t d2]2] serving cellolA Z-e] capability Z  bandwidth
part(s) T uwz} E Aol E52] DL and/or UL bandwidth partsE activationd}
of AEates Ao 7 o, NR rel-1591M = dolo] ddolr doje] A7t
s}rte] DL bandwidth part ® UL bandwidth part®2 activationste] Al&3I=ZH

4ol = AT,

[0039]1 NR PUCCH

[0040] 7]&€9] LTE A]&eEl9] A5, Igsigs) [CI(Uplink Control
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Information) AL A A9 = Aol xHE2 PUCCH AL A3 subframe

{

[

G2 o]|Fo . = time—domainollA F L] subframes FASHE 147019 SC-
FDMA A &5 shvbe] PUCCH A &e] ol Fojth. &, vhx|8t d&o] SRS AEE )
AHEE A, A Y AES Aol 13719 HES B3l PUCCH "ol o] Fo Hrt.

[0041] =3+ UCT2] payload sizeo] we} MZ b2 PUCCH formato] 9] F]
Ao}k, FAZFH 2 SR(Scheduling Request)$F HARQ ACK3}F 22 1 or 2 bits?] UCI

ES

A4S PUCCH format 1 AIB(PUCCH format 1/la/1b)& E3] AEEQ1, CQI/CSI

g = w3 o] moderatedt pavload sizeE 2k UCI9] -9 PUCCH format 2(PUCCH

=

format 2a/2b) ALE, CA AFHo|A large payload size2] UCI ¥=weo] 4-9- PUCCH
format 3 ©]%& AM&SIES Golw o).

[0042] 34 RF \NRe] A9, 14709] AEZR o|FolF slot el b
duration® 2zt PUCCH FZ7F Ao fdtd., FAIHoZ sl e] slot WeollA &gt
PUCCH H&o] ol FolA= A& <, Ngtol wet long-PUCCHS}F short-PUCCHEZ &
=, long-PUCCHE 3FLFe] slot WeollAl 414709 HES T3 AFE & Ji,
short-PUCCH®] “d-¢ 1-270°] HES T8 dsd + vk, =3 422 long-PUCCH
¢} short-PUCCH® W8l UCI payload sized] we} LTES} FA}SHA] A= thE PUCCH

formate] A= 4 A}, dE £, shorl-PUCCHS W3] up Lo 2 bitse] UCI =

rr

& 9k PUCCH format & 2 ©o]4+9] pavload sizeE zZFE UCI A4EE2 9 PUCC

formate] Z+ZF FolH a1, FET long-PUCCHY didlA = up to 2 bitse] UCI AZE

o

st PUCCH format % = o]A+e] payload sizeE 2ZFe= UCI A4S 993+ PUCCH
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formate] 2} Fold 4 U},

[0043] =, NReA] UCI AHAELS 9%+ PUCCH structureE® Ao gofA]
PUCCII duration¥ PUCCI formatell ot o]zt 742zt a4 4= Qlvh.

[0044] ¥ &g-& NRoll Al ©2re] HARQ ACK/NACK T = =& aperiodic CSI
reportingS 9%k PUCCH = & wHol ojs] Atshct.

[0045] 714 A<t uiet 2ol NRellM = @2 FFANA 748 3o
serving cell& E3] 3t ol A42] handwidth part(s)E AT 4 o, FAF o
2 &3  scerving cello]A] A3 transmission  dircction©] ul =},
unpaired(i.c. TDD) &€ paircd(i.c. FDD) spectrum@E TAE scrving celle]
AL, AHolx 3}L} o]Ae] DL bandwidth part(s)®} UL bandwidth part(s)”7} Z+zt
THE T der, VAFE 44y g HE Fo|x A Zkel 3tvte] DL bandwidth
part @ UL bandwidth part®F2 activationdte] 2z} AH/3518F €3 F44 x4g 4
41% (e.g. PDCCH/PDSCH, PUSCH/PUCCH, etc.)9] 412 913 AMESES A oA
o}, ©, DL-only &< UL-only serving cell® 749, ZFZ} DL bandwidlh part(s)
=L UL bandwidth part(s)gte] 74 = EAsld 4 o).

[0046] o]l wheh, @& initial access7t ©]Fo]zl Peell ]9 CAE &
3] FAE Scello] tisiAd= 424 E=HAOZ bandwidth part(s)7}F A &4

e 4 At
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(00471 ©1HH dele] @2Ee 98 74" deole] serving cellolM st
0]242] handwidth part(s)7}F 49 A%, @TL Jojo] Alzte] 31}te] handwidth
partE activationdte] AEE 4 k. FAFo=Z DL FALE dEAA A"
serving cellolA &3 @@L s F+49E 3t o2 DL bandwidth part(s) =
2] o]2] DL subframe/slot/mini—slote]A 3F}+2] DL bandwidth partE activationdh
o ARERITE. HETEA R UL S48 #1814 " serving cellolA] " ©E&
8l FAE Bk ol A UL bandwidth part(s) & <129 UL subframe/slot/mini—
sloto 4] 3Fvke] UL bandwidlh partS aclivationsts AF&3gkc).

[0048]) L 2]e] @ o] s 7] DL bandwidth part 2 UL bandwidth part
2] activation/deactivation XAl PDCCHE E3] A<L%+= DCI(Downlink Control
Information)& &3 o|Fo]d 4 Qlvt. FA A o= PDSCHY WHe 2 & HH
E X3%35= DL assignment DCIE E3] DL bandwidth parte] @&+ activation =
deactivation®] ©o]Fo]lz& <4 <9lt}. =ZE3ZF PUSCHO| W3k x4 o HArE X335
UL grantE E3] UL bandwidith parto] gk activation % deactivalion®©] ©]F¢]
A 7 At

[0049] B o= o]e} o] UE-specificdt bandwidth part(o]slel] A=
Aol HoE 93] bandwidth partE BWPE A A== 3Ftr}i.) 7wt B30 =F 11
gk PUCCH A = ] o oo ##Eg 7A AR 7 A F3 Tde] F 2o s
Aottty 53| UL BWP aclivation/deactivation, &, UL BWP switching®] w& 7]

A=t @] PLCCH &4l A A4 3L sl 3 ambiguityE WA8H7] fek

33-16

Petitioners' Exhibit 1005
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00083; U.S. Patent No. 10,638,463

Page 389 of 595



M= X 0 2017-08-29
A A<l PUCCH =+ & ®Hel chs] A <tste}.

[0050] NRAIAM = 7] A=/ ER] 24 ZZe] w@d 82 HARQ ACK/NACK
=ws gk 3t ool PLCCU resource(s)2 74 ¥ Tk PUCCH resource set
=& 7 s o] 4e] PUCCH resource(s)Z A E42] PUCCI resource setse

gte], ol

l

Ul-specific higher layer signaling2 %3] zZtzte] o] dAsdd

< 9}, o]lx" Y UE-specific higher layer signalingg® E3] deole] d@g 93t

Ay
mg
_?1_\‘
Jpy
flo
fL

B 2=9o] PUCCH resource set{s)o] FAH A%, 7|A =]+ PDCCHE =&
3 deojeo] TS 9%k PDSCH scheduling Aol AR AFE A], 31 DL assignment
DCI(Downlink Control Information)E 3% PDSCH <F4lo] w3t s el HARQ
ACK/NACK =S 213k PUCCH resource indication AR E ¥ &5t daa 4+ 9l

. &, 71AF2 Jofe] dEE 2]k PDSCH transmission B2, 3 DS 93

1

ri

3| THA g PUCCI resource set2 T3 PUCCH resources 3 3Fue] PUCCL
resource® A Este], 2L 3 GdEe &) AAA EF2 PUCUI resource sets

%= 3}}e] PUCCH resource set @ &l PUCCH resource sct2 FAISlE PUCCH

resources % &F42] PUCCH resource® A Ed}e], o|& DL assignment DCIE Z&l

l

ALFgozy, g wZolA HARQ ACK/NACK 3| =w-& 93] AF8F PUCCH resource

dynamic3lA EF3=E GofT 4 T},

i

[0051] B wgojrs o] E

i
)
o,

g FAA A PLCCH resource set A7 WH

2 3 PUCCI resource indication W& A ebec}.
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[0052] ¥4 Aejeo] ©&E g 7] PUCCL resource set(s)E T3
g gyoz A, de] IIARQ ACK/NACK s=wig g gk 8 PUCC resource
set(s)& 7Tl AAM, &7 SdEE Al 238" UL BiIP E=2 Zzp HE9
PUCCH resource set(s)S HAA3}ES AT + Qvh. & £, 499 @& &
s orzel = 33} Zol N7He] UL BWPs7F AAdd A-9(d, ofefe = 3& Z4=
o] BWP I+ T3 FoA] overlapping® A €EF FAFEIJoL, Sle9] BIP I+ F
vl Fo Al partially =& fully overlapping¥ =5 BWP FA4do] o|Fo2d %
low, FAAA UL BWP 2A o] £ ddo] A= &F), siw @

[ARQ ACK/NACK ¥ =whS st PUCCI resource indicationg 930 Zrz}e] UL BWp ¥

B

Z Mz gAdd ZL& B4 PUCCH resource set(s)E HAse o]E [E-

4

specific higher layer signalingS &3l i3 @Zdo ALsi=E Aol 4 Q.

[0053] &, 7IAZFL 3% d=EHS H3) BWP #1& # el 52 59

0l

PUCCH resource set(s), BWP #2% $13t = ©& 3o & &9 PUCCH
resource sel(s),-, BWP #N& 93 = & 3 }e] &2 E492] PUCCH resource
set(s)7FA] ZFzre] Bwp B=E EF= N group of one or more PUCCH resource
set(s)E 2AsES Aod 4 A, o A5, 747he] UL BIP B2 higher layer
signalingg 3 2AYE 3fte] =& E2] PUCCH resource sete 7FASE 42
2] PUCCH resourcet PUCCH format 273 AR, &F UL BWP el time/frequency
domain PUCCH ¢ 274 ARB(ZL H71EH 02 code-domain Y AA AR) S0

24 geold 5 vk,
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[0054] ©]A ¥ higher layer signalingel ©J&] Z}7te] BipE=Z s F&
9] PUCCIH resource set(s)o] 74" A%, 24712 N assignment NCIE F3-
PUCCH resource indication AH FFL FAAT dolA 7]1X=L PUCCH A+&
$1gk UL BWP indication ARE BAHCZ FIIHEE FAF F b, FAFH2
=2 A7]9] DL assignment DCIE H3F PUCCH resource indication “4X+E UL BWP
indication B (e.g. BWP index JX) + 3= UL BWP 2] PUCCH resource set
indication “J X (e.g. PUCCH resource set index X ) + 3= PUCCH resource set
TAd8F= PUCCH resources & 2ol HARQ ACK/NACK s =H2 #]sl AF£3 PUCCH
resource indication F X (e.g. PLCCll resource index within the PUCCIl resource
set)eo g FAH 4 o}, &, gele] BWP Well A PUCC resource sets -4 ol
9ol A, EAFG classification 7]1¥Fe] PUCCIH resource set F+AJo] o]Fo]&A AL,
it EA classification X7} 4+7] PUCCH resource set indication ZEE o
A 4= Qltr. 9E £o], PUCCH format &-& PUCCH duration &-& PUCCH payload
size =°] wg} Z+2F PUCCH resource seto] Bx =2 FAE 2%, 2+ sid PUCCH

format AXE 3 PUCCH duration AE S PUCCH payload size R So] zZ}z}h

AF719] PUCCH resource set indication FE 4l A82 4 Qo). e 9
PUCCH resource sel AHR(EE, 47] PUCCH classilicalion®l E AA HBE

off

2

H)et Sl PUCCU resource set W 2] PUCCH resource index X joint coding

Jul

B2 encoding®ol 3tte] HB FHE

o
&

F548 & At @, 379

PUCCH resource sct indication @& AR E

::'4
oft
ol

B shte] UL BIP WelA B
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Aolw Wag + 9om, shie L

n

s

2] PUCCH resource sets 2& o] 45

g8

=] 4%, 719l PUCCH resource

<

dg
[
)

BWP & &}1}2] PUCCH resource set T4
set indication AR E AlLE 4 dr}. oA DL assignment DCIE E3s] PUCCH

A4S ¢g UL BWP indication ¥ 7F ¥3+=E H-9, 3= (L BWP indication X

F7td o2 9 wEe UL BWP activation FXE 2 o u}bE UL BWP

i
..l

switching A Al ARZ Ar8"E 4 glvh. FAF2=Z & UL BWP indication XE
o ulgl i TS I DL assignment DCT T2l slotZFHE LA slot o]F
(e.g. k slots ©]F)o] s UL BWP indication Xl wlz} UL BWP switching(Z,
A A2 active UL BWPE deactivationdt 33 A A AR} ulzl A= UL BWPE
activation 3= FZ)L FIFEE Yo 4+ rt. == 9 PUCCH A% slot
oz7XE dA slot o]H(e.g. j slots ©]& )] UL BWP indication R} w} UL
BWP switching(Z, ¥ A2 active UL BWPE deactivationdstil ald A A HRo] uw}

7 A =22 UL BWPE activation st= &2 Fd=E Hod 4+ Ao, &, 4

ro
fo

71k 2§ # ;
1?‘:_]'4

0 ool ddejo A=A, dofo A" #Fe ZAY, 7l
21

o

]

A=) eo]d] HAE o] higher layer signalingg E3] ALFHAY, FL&

capabilityd] wz} AA=H 4 9. =3I A7) UL BWP indication AXE7F &2
active UL BWPE AAlste A9, T @2 7] BIP switching %<& FH8A
L=t

[0055] 719 DL assigmment DCIE %-3%F PUCCH resource indication X

F9e TARE E e WPHoRM, Y] W BiP: 9EHoE BAHW 5
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9lom, olof wat &l DL assignment DCI2] PUCCH resource indication ARE
3=+ UL BWP indication A REE A28 PUCCH resource set indication AR + 3
= PUCCH resource set FAd3F= PUCCH resources & W&ol HARQ ACK/NACK 3= nj
S 93] A}& PUCCH resource indication AEZ FAEH < Q). ©@, o] o 3
™ PUCCH resource set indication X + 3™ PUCCH resource sel TA3F=
PUCCIL resources 2 ©o] [IARQ ACK/NACK =& 93] A8 PUCCH resource
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NOMAE SCMA(Sparse Code Multiple Access)$} LDS(Low Density Spreading) 2 X

wt
)
i)

[0020] & wgo] A AA]oE GSM, WCDMA, USPAZ A=A LTLE/L1LE-Advanced,
IM1-20202.2 Rstet= vlE7] T4 B4A7, CDMA, CDNA-2000 2 UMBE I 3}et=

714 7 B0 Ee

_n,
ol
o
2L
i
]

ol B8 5 Qv

[0021] B " A A4 MIC(Machine Type Communication) T&2 low cost

~

= low complexity)E A Ydl= @y = coverage enhancementES A Y3dl= ©
= 52 9udd F . e B mgaAoA] MIC 9L low cost(EE low
complexity) Z/HEE coverage enhancementZ A U3l7] gk 53 ezl A9

| gges ogud 5 o

[0022) ThA] &3] B " A A el MIC @& LTE Z[Hke] MIC #H E7

fllo

T3t HEA AHel® 3CGPP Release-13 low cost(¥E low complexity) UE
calegory/lype2 <Qu|gr 4 9lof. == B Ao MIC @22 7]£9 LTE
coverage WH] TEFH coverageE X LAY, SL& HFAYH LEE AAs=E 7S
°] 3GPP Release-12 ol3telAl Ao UE category/type, 2 AFA A=
Release-13 low cost(EE low complexity) URE category/type2 2&jrjd 4= glt}.
T+ Relecase—149]4 A 2]" further Enhanced MIC @ &2 2ln|d 4= itt.

[0023)] B A A oA NB-IoT(NarrowBand Internet of Things) @& A&

it

2l ToTE Ha F4d AA~E Adshs @2e oudrl. NB-Iol 7€ 542

f

FE JdEA(Indoor) AWEA, diFEel A& ode] dist AU, HAAARITE,
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A7 S B, W dY AE, ava HYsd JEYS 7§ 2RI
[0024] 3GPPell Al &2 =9 F< NR(New Radio)ol Al x40 AE Alrte]
2 (usage scenario)Z2A], eMBB(enhanced Mobile BroadBand), mMIC(massive Machine
Type Communication), URLLC(Ultra Reliable and Low Latency Communication)”} =
71% Al e},
[00251 £ HAAMelA NRNew Radio)®} #H#H3I} Fyp4, =z,

AEEE ], Y, ALdE8, 99 (region), WHE, AEHE, Alojxd, dlolE A

"
ol
N,
£,
fol
N
ol
s
N
o
fols
N
ol
£,
fol

z, 2% AAAE B == A AesE
ol m el AT terd ogmz H48 5

[0026] NR(New Radio)

[0027] 3GPP= #H = AAWH Fd FA2~ Zlelie. 56 F4 QA= 71e)9
gt AFE Y3 study item@l “Study on New Radio Access Technology” & %<1
Star, o] 7|HFe 2 RAN WGlol A= ZHz} NR(New Radio)Z 9%+ frame structure,
channcl coding & modulation, waveform & multiple access scheme o th3l A A
7b A8 Feltk. NRE LTE il 33 dlel® AF& @ okve, AEstdn +
A3} usage scenario HZE Q75 E T}FTE QoS requirementsE TFEAlZ 4 9l

= AA oFojAEs aF

n

T AT}, E3] NRQ] WHE3Z usage scenarioZA]
eMBB(enhancement Mobile BroadBand), mMTC(massive MTC) 2! URLLC(Ultra Reliable
and Low Lalency Communications)?F HelFg]om, ZFzhe] usage scenario™d

requirementsS THEsl7] 9k WH o2 A4 LTE WHH] [lexibledt [rame structure
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AA7ZF 7% Yk, ZZbe]  usage scenario™ data rates, latency,

o

reliability, coverage 5] ™3 requirements?}t A= Abo]3}l7] wj&Eo] 2d<2] NR

A2B]E FASE F3¢ 9L 53] 42| usage scenario ® requirementsE
a&Hoz TEHAY 7] #e WHOoRA A= TRE numerclogy(e.g. subcarrier

spacing, sublrame, TTI, etc.) 7ZI¥re] F4A =AY HFH@wmine aEFHo=z
multiplexingste Wheto] oigk Za o] A7|s 2 Art.

[0028] o] & Y3t 3 wpHo=z=A AE T2 subcarrier spacinggtes 2re=

==

numerologyoll ™3] 3} TL& E9 NR component carrier(s)E 3] TDM, FDM =

< TDM/FDM 7[¥te g thFstste] A dst= W % time domainoll Ao =AlE® &

2
8]

AE FAFN oA skt o9 time wnitE A AT Wl =97 ol F
o] H}. o]e} TW#EBFH NRNAIE time domain structure®] 3t EF 2 A subframedl
ik Fe)7l o]FojFH o, 1 subframe duration® Hestr] $T reference
numerology@ A LTE®F T LT 15kllz SCS(Sub-Carrier Spacing) 7]%¥F normal CP
overhead?] 14752l OFDM symbols® FAE ©@U3l subframe duratione o372
AARsA . ol wel NRoll A subframe Ims?] time duration® 7}Hth. &, LTE

b &e] NRQ] subframe2 ZHhZF <2l reference time durationo @A, A=A /351

HE3 goly 2AEHY 7|9t HE time unitlE4 slot 2 mini-sloto] Ao=E

>
o
o,
£
o
o,
ox,

A5, AT slotE F43= OFDM A& 74, vaFe normal (P9 74

-, SCSkell A §lo] y=119] F}hES =S A HACE.
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[0029] o]o] wie} de]o] slot2 14719 AEZ FA4=E, TS AF slot
o] transmission directiono] w2} ZE A Eo] DL transmissions 3 o] &5 A

}, L 2E AEo] UL transmission2 98] ol& A}, && DL portion +

rlc

(gap) + UL portion®] FElRE o] &FE < UTt.

[00301 =3 P 2ol9] numerology(ZF2& SCNA A7) slotBTh HE F=2] 4]
E2 4% mini-sloto] Fe|Fo] o]F 7|¥to =z /33 HIA HolE &54lE&
A5 #HL ZAol9] time-domain scheduling intervalo]l AAFAY, =L slot

71 ZAol9] time—domain

i)
ofy
+
>
il
2L
o

aggregation® T3 /3% wWA dHlolE
scheduling intervale]l FAE 4 o, &3] URLLCSF Z©o] latency criticaldt ©]
olEe o] 3k Aol AH-$, 15kHzel ol SCSEkel &2 numerology 71¥Fe] frame
FzolA el 1ms(14 symbols) 7]¥Fe] slot @R AFAEHo] o|Fojd 4%
latency requirementE WFHA7]7] TE 5 7] wlEof o|E 934 §F slotr
o} He o OFDM 4122 FAE mini-slot2 A3t o]E 7|¥ko =2 &) URLLC
9} 2 latency criticaldr dolelo] tigk 2AEHO| o]|FAXEF Aol T 3l
=

[0031] == A7ldlM Mt vhel Zo] s1te] NR Carrier WX A= o
£ SCSgke Z+E numerologyE TDM and/or FDM WA o =2 of53isle] A Ago=4
Z+zy o]l numerology B2 AW slot(Z2 mini-slot) lengthE 7|WFe =2 |atency
requiremeni®] @WFo] HolHE AAIFHSE WAE mHEHFI L Yrt. E ¢ o}

Bo] = 137 Zo] SCS7F 60kHzl A-9-, SCS 15kHzl A ¢-ET} A2 Zol7l 1/4¥ =
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2 ZEolE7] WEel 5Y5A 14712 OFM AEZ F1}e slotS 7AE A%, &
= 15kHz 7]1§Fe] slot length® 1mseo] S+ ®bH ., 60kHz 7]8F2] slot lengthe <F
0.26ms .2 FolEA Hr}.

[0032] o] " NRAA B AE TE SCS T A2 T2 TIl lengthE A9
o =4, URLLCS eMBB Z+z}e] requirementE WA 7= W] Wig =o)7F 2
;e 3 k.

[0033] Wider bandwidth operations

[0034] 7]€ LTE system2] A%, d2]l2] LTC CC(Component Carricr)ol] tigh

scalable bandwidth opcratione X 9sAct. =<, F34+ deployment scenario®l

upel gleje] LTE Abg Ak shihe] LIE CCE 74Tl dolA, Fa 1.4 MizBH F

I

o 20 MHz9] g=2L FAT = 9, normal LTE @& shrte] LTE CCol o 5]

it

20 MHz bandwidth®] <%<41 capability® X ¢3}l%ct.

[0035]1 &A1k, NRe] A%, 3}e] wideband NR C(CE B3l A2 d& &4
%l bandwidth capability® 3zt NR ©@de] tigk A o] 7Hest=s 2 A7 o
Folxa glem, ool upe} ofgfe] &= 29 o] fdole] NR CCol s AlZstd o
Fzog FAY 3} ol 49 bandwidth part(s)E TS, @ B2 MZ 1=
bandwidth part configuration " activation2 E3l flexibledlt wider bandwidth

operatione A YFE=E Q7 H 3 ).

33-12

Petitioners' Exhibit 1005
Ericsson Inc., et al. v. KT Corporation, et al.
Case No. IPR2025-00083; U.S. Patent No. 10,638,463

Page 420 of 595



ME LA 2017-11-30

[0036] FAH 22 NR M= ©F FHAA FHE St serving cell &
23 3t o]de] bandwidth partE TFAE 4 dod, A3 dLL F serving
cellol A d}v}e] DL bandwidth part®} 3FvFe] UL bandwidth partE activationdFsd
A/ B dHolH TS A AMEEES AoHUrt. w3 A dEelA
o] gserving celle]l 23YE AS, & CAol FE£d wdo digiq= 429
serving cell B2 31} DL bandwidth part 28] 3/&L& UL bandwidth partZE
activationdts &= serving cell?] FH 2L |83t /5 H= Holy
FTAE A8 ARSI ESE Aol H A

[0037)] #+AFHozZ A9ol9 scrving celloelA @&l initial access
procedureE 93+ initial bandwidth part?} ALQEH, ZZe v H=Z
dedicated RRC signalingg E&l s}t o]AF2e] UE-specific bandwidth part(s)”7F
Au g, T Zhzbe] wWd =2 fallback operation2 9% default bandwidth
part7} Aeld =+ e},

[0038] ¥t d2]2] serving cellolA

s

Zo] capability ®  bandwidth
part(s) T uwz} E Aol E52] DL and/or UL bandwidth partsE activationd}
of AEEHES Ao F Atk MR rel-15 4 el el Aeje] Azhe]
s}rte] DL bandwidth part ® UL bandwidth part®2 activationste] Al&3I=ZH
el = ek,

[0039]1 NR PUCCH

[0040] 7]&€9] LTE A]&eEl9] A5, Igsigs) [CI(Uplink Control
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Information) AL A A9 = Aol xHE2 PUCCH AL A3 subframe

{

[

G2 o]|Fo . = time—domainollA F L] subframes FASHE 147019 SC-
FDMA A &5 shvbe] PUCCH A &e] ol Fojth. &, vhx|8t d&o] SRS AEE )
AHEE A, A Y AES Aol 13719 HES B3l PUCCH "ol o] Fo Hrt.

[0041] =3+ UCT2] payload sizeo] we} MZ b2 PUCCH formato] 9] F]
Ao}k, FAZFH 2 SR(Scheduling Request)$F HARQ ACK3}F 22 1 or 2 bits?] UCI

ES

A4S PUCCH format 1 AIB(PUCCH format 1/la/1b)& E3] AEEQ1, CQI/CSI

g = w3 o] moderatedt pavload sizeE 2k UCI9] -9 PUCCH format 2(PUCCH

=

format 2a/2b) ALE, CA AFHo|A large payload size2] UCI ¥=weo] 4-9- PUCCH
format 3 ©]%& AM&SIES Golw o).

[0042] 34 RF \NRe] A9, 14709] AEZR o|FolF slot el b
duration® 2zt PUCCH FZ7F Ao fdtd., FAIHoZ sl e] slot WeollA &gt
PUCCH H&o] ol FolA= A& <, Ngtol wet long-PUCCHS}F short-PUCCHEZ &
=, long-PUCCHE 3FLFe] slot WeollAl 414709 HES T3 AFE & Ji,
short-PUCCH®] “d-¢ 1-270°] HES T8 dsd + vk, =3 422 long-PUCCH
¢} short-PUCCH® W8l UCI payload sized] we} LTES} FA}SHA] A= thE PUCCH

formate] A= 4 A}, dE £, shorl-PUCCHS W3] up Lo 2 bitse] UCI =

rr

& 9k PUCCH format & 2 ©o]4+9] pavload sizeE zZFE UCI A4EE2 9 PUCC

formate] Z+ZF FolH a1, FET long-PUCCHY didlA = up to 2 bitse] UCI AZE

o

st PUCCH format % = o]A+e] payload sizeE 2ZFe= UCI A4S 993+ PUCCH
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formate] 2} Fold 4 U},

[0043] =, NReA] UCI AHAELS 9%+ PUCCH structureE® Ao gofA]
PUCCII duration¥ PUCCI formatell ot o]zt 742zt a4 4= Qlvh.

[0044] ¥ &g-& NRoll Al ©2re] HARQ ACK/NACK T = =& aperiodic CSI
reportingS 9%k PUCCH = & wHol ojs] Atshct.

[0045] 714 A<t uiet 2ol NRellM = @2 FFANA 748 3o
serving cell& E3] 3t ol A42] handwidth part(s)E AT 4 o, FAF o
2 &3  scerving cello]A] A3 transmission  dircction©] ul =},
unpaired(i.c. TDD) &€ paircd(i.c. FDD) spectrum@E TAE scrving celle]
AL, AHolx 3}L} o]Ae] DL bandwidth part(s)®} UL bandwidth part(s)”7} Z+zt
THE T der, VAFE 44y g HE Fo|x A Zkel 3tvte] DL bandwidth
part @ UL bandwidth part®F2 activationdte] 2z} AH/3518F €3 F44 x4g 4
41% (e.g. PDCCH/PDSCH, PUSCH/PUCCH, etc.)9] 412 913 AMESES A oA
o}, ©, DL-only &< UL-only serving cell® 749, ZFZ} DL bandwidlh part(s)
=L UL bandwidth part(s)gte] 74 = EAsld 4 o).

[0046] o]l wheh, @& initial access7t ©]Fo]zl Peell ]9 CAE &
3] FAE Scello] tisiAd= 424 E=HAOZ bandwidth part(s)7}F A &4

e 4 At
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(00471 ©1HH dele] @2Ee 98 74" deole] serving cellolM st
0]242] handwidth part(s)7}F 49 A%, @TL Jojo] Alzte] 31}te] handwidth
partE activationdte] AEE 4 k. FAFo=Z DL FALE dEAA A"
serving cellolA &3 @@L s F+49E 3t o2 DL bandwidth part(s) =
2] o]2] DL subframe/slot/mini—slote]A 3F}+2] DL bandwidth partE activationdh
o ARERITE. HETEA R UL S48 #1814 " serving cellolA] " ©E&
8l FAE Bk ol A UL bandwidth part(s) & <129 UL subframe/slot/mini—
sloto 4] 3Fvke] UL bandwidlh partS aclivationsts AF&3gkc).

[0048]) L 2]e] @ o] s 7] DL bandwidth part 2 UL bandwidth part
2] activation/deactivation XAl PDCCHE E3] A<L%+= DCI(Downlink Control
Information)& &3 o|Fo]d 4 Qlvt. FA A o= PDSCHY WHe 2 & HH
E X3%35= DL assignment DCIE E3] DL bandwidth parte] @&+ activation =
deactivation®] ©o]Fo]lz& <4 <9lt}. =ZE3ZF PUSCHO| W3k x4 o HArE X335
UL grantE E3] UL bandwidith parto] gk activation % deactivalion®©] ©]F¢]
A 7 At

[0049] B o= o]e} o] UE-specificdt bandwidth part(o]slel] A=
Aol HoE 93] bandwidth partE BWPE A A== 3Ftr}i.) 7wt B30 =F 11
gk PUCCH A = ] o oo ##Eg 7A AR 7 A F3 Tde] F 2o s
Aottty 53| UL BWP aclivation/deactivation, &, UL BWP switching®] w& 7]

A=t @] PLCCH &4l A A4 3L sl 3 ambiguityE WA8H7] fek
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A A<l PUCCH =+ & ®Hel chs] A <tste}.

[0050] NRAIAM = 7] A=/ ER] 24 ZZe] w@d 82 HARQ ACK/NACK
=ws gk 3t ool PLCCU resource(s)2 74 ¥ Tk PUCCH resource set
=& 7 s o] 4e] PUCCH resource(s)Z A E42] PUCCI resource setse

gte], ol

l

Ul-specific higher layer signaling2 %3] zZtzte] o] dAsdd

< 9}, o]lx" Y UE-specific higher layer signalingg® E3] deole] d@g 93t

Ay
mg
_?1_\‘
Jpy
flo
fL

B 2=9o] PUCCH resource set{s)o] FAH A%, 7|A =]+ PDCCHE =&
3 deojeo] TS 9%k PDSCH scheduling Aol AR AFE A], 31 DL assignment
DCI(Downlink Control Information)E 3% PDSCH <F4lo] w3t s el HARQ
ACK/NACK =S 213k PUCCH resource indication AR E ¥ &5t daa 4+ 9l

. &, 71AF2 Jofe] dEE 2]k PDSCH transmission B2, 3 DS 93

1

ri

3| THA g PUCCI resource set2 T3 PUCCH resources 3 3Fue] PUCCL
resource® A Este], 2L 3 GdEe &) AAA EF2 PUCUI resource sets

%= 3}}e] PUCCH resource set @ &l PUCCH resource sct2 FAISlE PUCCH

resources % &F42] PUCCH resource® A Ed}e], o|& DL assignment DCIE Z&l

l

ALFgozy, g wZolA HARQ ACK/NACK 3| =w-& 93] AF8F PUCCH resource

dynamic3lA EF3=E GofT 4 T},

i

[0051] B wgojrs o] E

i
)
o,

g FAA A PLCCH resource set A7 WH

2 3 PUCCI resource indication W& A ebec}.
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[0052] ¥4 Aejeo] ©&E g 7] PUCCL resource set(s)E T3
g gyoz A, de] IIARQ ACK/NACK s=wig g gk 8 PUCC resource
set(s)& 7Tl AAM, &7 SdEE Al 238" UL BiIP E=2 Zzp HE9
PUCCH resource set(s)S HAA3}ES AT + Qvh. & £, 499 @& &
s orzel = 33} Zol N7He] UL BWPs7F AAdd A-9(d, ofefe = 3& Z4=
o] BWP I+ T3 FoA] overlapping® A €EF FAFEIJoL, Sle9] BIP I+ F
vl Fo Al partially =& fully overlapping¥ =5 BWP FA4do] o|Fo2d %
low, FAAA UL BWP 2A o] £ ddo] A= &F), siw @

[ARQ ACK/NACK ¥ =whS st PUCCI resource indicationg 930 Zrz}e] UL BWp ¥

B

Z Mz gAdd ZL& B4 PUCCH resource set(s)E HAse o]E [E-

4

specific higher layer signalingS &3l i3 @Zdo ALsi=E Aol 4 Q.

[0053] &, 7IAZFL 3% d=EHS H3) BWP #1& # el 52 59

0l

PUCCH resource set(s), BWP #2% $13t = ©& 3o & &9 PUCCH
resource sel(s),-, BWP #N& 93 = & 3 }e] &2 E492] PUCCH resource
set(s)7FA] ZFzre] Bwp B=E EF= N group of one or more PUCCH resource
set(s)E 2AsES Aod 4 A, o A5, 747he] UL BIP B2 higher layer
signalingg 3 2AYE 3fte] =& E2] PUCCH resource sete 7FASE 42
2] PUCCH resourcet PUCCH format 273 AR, &F UL BWP el time/frequency
domain PUCCH ¢ 274 ARB(ZL H71EH 02 code-domain Y AA AR) S0

24 geold 5 vk,
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[0054] ©]A ¥ higher layer signalingel ©J&] Z}7te] BipE=Z s F&
9] PUCCIH resource set(s)o] 74" A%, 24712 N assignment NCIE F3-
PUCCH resource indication AH FFL FAAT dolA 7]1X=L PUCCH A+&
$1gk UL BWP indication ARE BAHCZ FIIHEE FAF F b, FAFH2
=2 A7]9] DL assignment DCIE H3F PUCCH resource indication “4X+E UL BWP
indication B (e.g. BWP index JX) + 3= UL BWP 2] PUCCH resource set
indication “J X (e.g. PUCCH resource set index X ) + 3= PUCCH resource set
TAd8F= PUCCH resources & 2ol HARQ ACK/NACK s =H2 #]sl AF£3 PUCCH
resource indication F X (e.g. PLCCll resource index within the PUCCIl resource
set)eo g FAH 4 o}, &, gele] BWP Well A PUCC resource sets -4 ol
9ol A, EAFG classification 7]1¥Fe] PUCCIH resource set F+AJo] o]Fo]&A AL,
it EA classification X7} 4+7] PUCCH resource set indication ZEE o
A 4= Qltr. 9E £o], PUCCH format &-& PUCCH duration &-& PUCCH payload
size =°] wg} Z+2F PUCCH resource seto] Bx =2 FAE 2%, 2+ sid PUCCH
format AXE =& PUCCH duration AE S PUCCH payload size FR So| zZ+zt

4F712] PUCCH resource set indication FXE W2l A" 4 Qltl. 4

i
il

o, 4
71 A A<k vlel o] RRC signallingS E3l PUCCH resource sel= A3
o] A, PUCCH format BE B9 PUCCI resource setS FAFIE=E AHolsta, 4
71¢] DL assignment DCTE B8 ©2e] 11ARQ ACK/NACK ¥ =wlg 913k PUCC format

A ARE AFgFozA, olF FI sld @] PUCCH resource TFE Aot
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PUCCH resource set°] EEHEE AT 4 9r}t. & o2 qE2A, T ghdo] A
Aok 8% PUCCH payload size =, UCI9] payload sizeol] ul2} ¥EZ 9] PUCCH
resource setg TAIIEE AHeolsti, wdo] ALs|oF = UCI payload sizeol

w2} 47| PUCCH resource T4

filo

2]+ PUCCH resource seto] ZAHZ=F AT
o Qltl. =, DL assigmnment DCIZE E3] 4719 PUCCH resource indicalion X
(e.g. ARL, ACK/NACK Resource Indication)%to] HAFH =S Hojstn, @ o]
E Y st7] 3k PUCC resource set< ZAAT] o], 303 DL assignment DCT
2 E3] €935HE PUCCH resource® E3d s wrzo]l A%sjol 3= UCI payload

sizeo]l W} ¥ PUCCH resource seto] EEHEE Aogd 4 dr}. =

2

of

ls

PUCCH resource set AR (EE, A7] PUCCH classificationo] wWE& AA] A4

f

F3) e} s PUCCH resource set W] PUCCH resource index AR+ joint coding
WA 082 encoding® el 3ol HE F9E I FAE 5T oA, =, A7

PUCCH resource set indication @d AXRE dl HAEE= s UL BWP oA &

flEL

9] PUCCH resource sels Aol XY= Agoxt 2ad 4 oo, 3o UL
BWP = &bl PUCCH resource set 74T ALF & A5, 44719l PUCC resource
set indication FXE = A)E 4 dod. olA " DI assignment DCIE Ea PUCCI

AEL 243 UL BWP indication AXE7F £&d=F A%, 3= UL BWP indication A X

(r

FMHoer &g w@e] UL BWP activation X = o} ulE UL BWP
switching AA] AHZ AlgE ¢ v}, FAHF =2 slF UL BW indication A H

of wel g @ES SF DL assignment DCI F=41 slot 2 ZHE 44 slot o|F
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(e.g. k slots ©]F)oll s= UL BWP indication Xl w2} UL BWP switching(Z<,
A2 active UL BWPE deactivationslt 35 A A HRo] wpgl A= UL BWPE
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Equipment)= &, GSMolAl2e]  MS(Mobile Station), UTI(User Terminal),

e

N e

e

SS(Subscriber Station), ¥4 7]7](wireless device) 5= EF X33}

= S sofop T Aot
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[0015]1 714 = == A(CelD dWrdez Apgx @23t Fasts AH
(station)S Z&3atH, =-B(Node-B), eNB(evolved Node-B), gNB(gNode-B),
LPN(Low Power Node), A E(Sector), Ho|E(Site), T3 Hejo] <re L},
BTS(Base Transceiver System), B2~ FQIE(Access Point), EJE(HE Eof,
FAENE, FAERNE, 54020 E), HHo] == (Relay Node), w7 A, wh=l
2 4, vlojlm=z 4, Jxm 4, :1E 4 RRH(Remote Radio Head), RU(Radio Unit),
2E A(small cell) T THgd AN A F9E& 2F B35t or|oltt.

[0016] ¢4 V| thgd 4 2 4L Alolse

e
=

e

AZe F 712 ouE sME £ Ao, 1) ¥

GEE !

A, vielzz 4, J=z 4, 9 4,

AAE ANG 4 ek,

MA oI5 A =AY F

Ao

N

1A= o2 A A jh}.

L.
o

[0017] B = AA oA A(Cell)

Sl E(transmission point XE&

point) 2F ¥ AW AE A=

seld 4 9.

carrier), 1

228 A(small cell)E AF3I]

71450l SR 7]

wake] Tk A, HAE

71

transmission/reception

22 ¥ component
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[0018] & WA AM ALgAL @@} VA=, 2 dHM YeHs Ve

o= el APEE FdEsteEd AMEFHE 5 7FAUplink E Downlink) 9241
FAZ ZTZHL] 9uE AMEHTH EFHIA A g e dojof o3 &3

I
B
5
ol
o

[0019] G714, 43 g3 (Uplink, UL, B J83)E A1gx 9o o3
ZIA=o 2 HeolHE F54%e WAS 9H iy, 31 YA (Downlink, DL, EE

")

(o2

rr

ARz oleh AgA olu] @y

A
2]
fu
jnj
o
i)
il
ofy
ol
>
=)
e
oL
i
o

[0020] &3 ®= AF R o%F Ha AFS A= ohe AFE ARSShe] A

o

il

4% += TDD(Time Division Duplex) HF2lo] Al&E 4 Qa1, MZ T2 F9

=)

A

o~
TE

23}l A% 5= FDD(Frequency Division Duplex) Hh2], TDD ®2]3} FDD =2 2]

ot

& 9ol A48d F U

¥

[0021] =3k, 2 B4 AZgoAMs shte] vt £E Wt A4S 7]
For A gAst 5% HAE TS 74E& T

[0022) &3k ==} 3} = 3+E=, PDCCH(Physical Downlink Control
Cllannel), PUCCH(Physical Uplink Control Cllannel) 53 22 o] 2L B3t
Aol FARE ASdFar, PDSCH(Physical Downlink Shared Cllannel), PUSCH(Physical
Uplink Sharced CHanncl) £33 € dolg AEE FAFHS HolHE AL T},

[0023] 3% FZ(downlink)s ©H5 F4 EJAECAN dd=e] T4l =

Ea ARE uT 5 gov, 4 FZ(uwlink)

r\r
&)
2]
2
2
_("_(,
ofy
ofy
+
>
5
“ O
fm
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[0024] o]&lell Al = PUCCIT, PUSCI, PDCCH 2 PRSCH 53 7L jYe E3)

Az 7} F4AsEE F2E 'PUCCH, PUSCH, PDCCH € PDSCHE A%, Falgdot' & &

[0025] @+, olstoll A Z1Ast= AT Al128%- (High Layer Signalin

g)2 RRC FHetv]E| S Z@3tE RRC HAEE AEsE RRC A 28-8 e ).

b

[0026] 71 A =& DEER 5% H3 AFES TP, 7AFLE FUAS
E A< (unicast transmission)2 A 5 EF AE<l 3 H= Holy ALY

Salo] Mag 2A%Y 5o 5% 93 Aol AR L 4% 93 dele Adels

[0027] 4 A AlzdeM FHEHEs o5 ZAE 7IHds Aol gl
TDMA(Time Division Multiple Access), FDMA(Frequency Division Multiple
Access), CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency
Division Multiple Access), NOMA(Non—Orthogonal Multiple Access), OFDM-TDMA,

OFDM-FDMA, OFDM-CDMAS} Z< ©idst tF A& 71HE A18F 5 Avh. o7)A,
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NOMAE SCMA(Sparse Code Multiple Access)$} LDS(Low Density Spreading) 2 X

wt
)
i)

[0028] B wigo] A AA]oE GSM, WCDMA, USPAZ A=A LILE/L1LE-Advanced,
IM1-20202.2 Rstet= vlE7] T4 B4A7, CDMA, CDNA-2000 2 UMBE I 3}et=

714 7 B0 Ee

_n,
ol
o
2L
o

o,

gl Hg8 F At

[0029] B " A A4 MIC(Machine Type Communication) T&2 low cost

~

= low complexity)E A Ydl= @y = coverage enhancementES A Y3dl= ©
= 52 9udd F . e B mgaAoA] MIC 9L low cost(EE low
complexity) Z/HEE coverage enhancementZ A U3l7] gk 53 ezl A9

| gges ogud 5 o

[0030) T}A] &3] & "ol MIC @& LTE Z[Hke] MIC #H E7

fllo

T3t HEA AHel® 3CGPP Release-13 low cost(¥E low complexity) UE
calegory/lype2 <Qu|gr 4 9lof. == B Ao MIC @22 7]£9 LTE
coverage WH] TEFH coverageE X LAY, e HRAEH LEE AAs=E 7S
°] 3GPP Release-12 ol3telAl HeJ® UE category/type, EE AFA A=
Release-13 low cost(EE low complexity) URE category/type2 2&jrjd 4= glt}.
T+ Relecase—149]4 A 2]" further Enhanced MIC @ &2 2ln|d 4= itt.

[0031)] B A A A] NB-IoT(NarrowBand Internet of Things) @& A&

it

2l ToTE Ha F4d AA~E Adshs @2e oudrl. NB-Iol 7€ 542

f

FE JdEA(Indoor) AWEA, diFEel A& ode] dist AU, HAAARITE,
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1

ZAZE @ B E, @ Ay 28, Jda HYsd EYA 728 ZFE.

[0032] 3GPPell Al &2 =9 F<l NR(New Radio)ol Al Sz #0 AE Alrte]
2 (usage scenario)Z2A], eMBB(enhanced Mobile BroadBand), mMIC(massive Machine
Type Communication), URLLC(Ultra Reliable and Low Latency Communication)”} =
71= i et

(00331 2 ®HAlMelH  NR(New Radio)® #HF Fupg, =
ARz, A9, AFEEH, dY9Gegion), HHE, AEHE, AAAE, ©lo]H |
, A AR, AT AAAE A B2 dA AHeHE
o] EE A AMEEHE 9gd orE sAE = 8l

[0034] NR(New Radio)

[0035] 3GPP= # < AAIH/S6 74 AA2 7]z did d7E figk ~H
©] o}ol®el "Study on New Radio Access Technology'E 531
Z}zF NR(New Radio) & #1% Z#ld v+x, A8 =29 H ¥z, 39 2 BF J&E
22Z (frame structurc, channcl coding & modulation, waveform & multiple access
scheme) 5ol gk w=el7b Al ZHE Qi T,

[0036] NR LTE/LTE-Advanced WH] A dHolH HAFEE ofded, A&

g5 1 FAFE AFE AlUE] 2 (usage scenario) W2 QFEHE thYgd Q

o
Al

F

(requirements) & THFAIZA 4= U&= AA7} o]FAAEE a5 v, 53] NR

o] WEZFH Al AlVE] 2 (usage scenario)®ZA  eMBB(enhancement  Mobile
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BroadBand), mMIC(massive MTC) = [URLLC(Ultra Reliable and Low Latency

Communications)”7} Al7l&Edew, ZFzte] AR AlvbT] @ (usage scenario)® L7

o~

(requirements) & TH&3}7] 913k WH O =AM LTE/LTE-Advanced tWH] ZHAES =
e FZ(frame structure) AA7F S35 31 Q).

[0037] FAl o2 3GPPll A o] F<l NRe] tHEH ARE Alvhe] 2 (usage
scenario) @241 oMBB, mMTC, URLLCYF &1 o, Z+zbe] AFE A]v}be] 2 (usage
scenario)= H|o]E W o]E(data rates), A AAZF EE #ol&A Al (latency), #H|

#] X (coverage) =] 3 QL FAT(requirements)e] A= AFo]dlr] wj&Eo] <l 9

R A2RE FASE Fs o

18

< E38) o] A8 AlyE] L. (usage scenario)

V]

¥ 872} (requirements)S EEH R WFHA|FIY] 93 WHOoRA M= TE

T 2] A (numerology)(e.g. subcarrier spacing, subframe, TTI, etc.) 7]¥F9]

a
2

AL FYl(unit)E 2322 JFF(nultiplexing)she Wetel] oig 284
o] A7 E L S},

[0038] o] & #%t

.-‘?{_l‘
o2
ot
|o
i
X

, AR e AMBAEe] A o] (SCs,
subcarrier spacing) %€ & FHE2 A (numerology)ol Wsl skube] NR FRE A
(carrier)E E3] TDM, FDM Z= TDM/FDM 7]§te 2 t}E3sle A Hdt= vy =

ANz =l (time domain) oAl AAEH GE FAATA oA s o]de] A

T FYl(time unit)E AD3E gt g =7} o] Fol it
[0039] o]2} #AHS] NRIAM = AlZF =<l T3 (time domain structure)
o 3 FREA AMBEZH A (sublframe)ol] et Fo7t o]Fojx o, g A BT
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A A& 7] 7H(subframe duration)S AHLE7] 3t 2L FEEZ X (reference

nunerology) 24 LTE®} =L3F 15kHz SCS(Sub-Carrier Spacing) 7]8F normal CP

overhead®] 147]2] OFDM HEZ FAE @A HBE=ZHQ] AHF7|7HE Hsr =

2R, ol

of uwe} NROJA] AMBZ#H Y2 Imse] A&7 7H(time duration)S 7}

Ak, ©, LTE®; €8] NRO] ARz e ddAcl s A&7 (relerence

time duration) 2 A, Az 4/83F A dolg] AAESH 7wte] FHE A &

H(time unit) 224 £X(slot) E ¥Y £X(mini-slot)o] A" 4 vk, o]

B, dE e£FS TS O AEe] 7, vt weiEs A dARlel v=14
o] g ZESF AA ALY oo AFHA] FErt.

[0010] o]o wmet le]eo] &£F 2 UAL AERE 742 + o, =3 3
% &£%9 "<& A A (transmission direction)o] Wt BE A Eo] 313 B3 A

(DL transmission)& 93] o]&FHAY, T EE HAEo] A% W3 AF(L

transmission)e & o] AV, e & 3 FEODL portion) + (gap) + 7

¥ Q= FEL portion)2] FElZ o]&F 5 i},

[0041]

o
HEe Fof HAE

B

interval)o] A

3l dolo] 7o E A (numerology) (e SCS)A i3 &£FHT}
2 749 "y &£F0] FoHo] olE rWteR /s P ol
g Fe Aol A = ~AE™H 7HE (Lime—domain schedul ing
AEAY, B €% B (slot aggregation)& T3 /3% ¥2

S 9 1 ZHole] A =Hd 2AEY  7HE (time-domain

scheduling interval)o]l 74" 4 Qo).
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[0042] &3] URLLCS} o] AA =Z=E|E]Z(latency critical)gt HolE o] o

o,

 Faalel A, 15klzer 2ol SCSgkel FHe wHES A 7|Hke] =

°
+
BN
2,
2

Aoy 0.5ms(7 symbols) TEE Ims(14 symbols) 7|¥ke] &3 d9z2 ~7A&Zo] o]

od A5, A Az 87 A& (latency requirement)S WHEHA|Z|7] FE F 9l

-

o ol W&ol olE HaM i £FHT S Fo| OFM AER 74

oL
e,
=)
L
|
b

S (mini-slot)& Aelsle] o]F 7[¥tez &= RLLCY #2 XA = EZ

(latency critical)3t "HlolE o] gt ~AEH o] o|FAAES ot 4 i},
[0043] == AZ&3 mvlel Zo] 3kte] NR 7ol ol HE k2 SCSEre

Ze= FHEHAAE TN B2 = FIM W o2 oFssto AAdToE2N, 2o

MEHA 22 Fod £X%(

=y
I
s
A,
L
i
G
NS
9
il
)
=
(o
fu
)
re
>,
)
fo
-4
>

4 (latency requirement)o] ZFHFo] dHolHE 2FAIEHstE W= wE 1 ).
dF Eo &= 17 Zo] SCS7F 60kHzl 49, SCS 15kHzSl A9-2th AE dol7t
/MAER ZFoE7] d&E 5434 7712 OFDM AE=2 shvje] £38 748 3
4, 8l 15kHz 7)Hke] £F Zol& 0.5mse] F& ¥HA, 60kHz 71dre] &% Aols
ok ().125ms . 2 ZHojEA Hrt}.

[0044] <15 F NROIAE AM=Z Th2 SCS B AMZ o2 TT1 418 A9
© 24, URLLCS} eMBB Ztzhe] @A & wrEA7]= Wl g =7 dasn
011:]_'

[0045] ¥} HL& ¥ Z 5 Z(Wider bandwidth operations)

[0046] 7] LTIE system® A%, <9 LIE AXAE sHg]lof(CC,
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component carrier)o] HH3E EFHA  E(scalable) WEF  F Z(bandwidth

operation)2 X ¢35} Tt.

i

Sy vl X A|v}E] 2 (deployment scenario)ol] uwh2}
1ol LTE AR AE shvbe] LTE CCE Al oA, Ha 1.4 MHz¥E Hd 20

Mizel S Ee THL S ATk olo] wet lele] w LI W shibe] LK

i)

EUE Al g5 20 Mz A G EZ2] F4 AFde|a g A 433t
[0047] 3FA "k, NRe] A9, dtrie]l Foig NR FEIE Aelolo HE o
2 42 Y= AU E (bandwidth capability)& ZHe NR @do] g A9
o] 7bEEt=E I AAE o]FolA L gtk ool whe}t olEfe] & 29 o] §le]9
Nk CColl W8] AEstd dHgZo=s FA4d sh olate] dHgFEH SHE(BIP,
bandwidth part)E FAse], @@ B2 A2 & HYE JE(bandwidth part)?]
4 2 F4HFE EI ZIME(flexible)d BT B2 HYE E3(wider
bandwidth operation)& A YUIESF Q=11 At
[0048] THH 22 NRellM= o FHNA 749 shvte] AR A& Z35
st ol o] HgE StEE FATE F vk, T FEE s AR Aol skt
o &% WA HgH vtE9} shite] A Y3 HgEF stEE E4dst(activation)
sted Ab/ske WA dlolE F5alS 98 ASE g dnk. e dE ddelA] &
Fol MW Aol A" AHg, & Al WH(CA, Carrier Aggregation)o] HEH
gEo] dME ZHzhe] AW A HE hte] 3t P32 doE g E Ela/EFe
FF Ba d9F EE 245835 A7 AW 2o A AdE ol&ste d/E

F Y2 ol £44e A% 8T = AT
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[0049] FxH 2oz Pdejo] MW Ao we] =7 F&E HA(initial
access procedure)E 3 2=7] P = 3E(initial bandwidth part)7} F2]E ¥,
Zkzte] @ ¥HE A d(dedicated) RRC AlZEH L S8l 3hv} o4te] dd-57
g ggE FE(E)o] FAEAHR, S Ao o EE E9 FRA(fallback
operation)e YT TIEE HEE 3 E(default bandwidth part)7} AHelEH <
ATt

[0050] &, delo] Mu Adojx de] AXUze 9 JgI9F E(E) +F
Aol wEk Sl Bl SEF 93 W/xE A% 93 d99% dEEE 2493
o AARFHES AT F Aot NR rel-159M s fole] ddolA 2]e] Algkol
shbe] &gk " g E o E 9 A% Ja YR stERS @4 8ste] AR R
= Ao et

[00511 NR PUCCH

[0052] 7I&2] LIE Al&=®e] A, e 4% "= Aol ARWCT,
uplink control information) HEF& §st A3k HA Aoja1€] PUCCH A% &
3 MBI BEHE o|Fojgrt. =, AFF ZHlelA Srte] HrEZH IS T

et 1] SC-FINA 4B shibe] PUCCH do] ol FolZeh. ©, wlxgh 4

L
[92]
&
al
oy
o
4

18] AF8-2 A9, vbA AES A9 13719 HES F3] PUCCH
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[0053] =2t 4% B2 Ao HHe] HAo=E Afoj=o] w2} M2z the

o)

PUCCIT E=o] AHoHAh, FH PO Z SR(Scheduling Request)e} TARQ ACKI} T2
1 EE 2 9EEY A% Ha Aol AR A$S PUCCH £ 1 AAPUCCH £

/1a/1n)E &3 AFE=%a, CQI/CST FA=wa Zo] Fhel(moderate) HoOlZE

1

Aol =& b A% " Aol dRe] A9 PUCCH £ 2(PUCCH % 2a/2b) Al<E,
CA ZFellr Z Fo|2E Afelze] A3 H= Aol AR =] 4 PUCCH £
3 ol AHgst=E Ao F ATt

[0054] &FAIRE NRe] 2%, 1479 AER olFoixd &% Wl et A
27+ Ze PUCCH 727 Aok, 7AZHo = \RoA e wde] 4e 5=
el AR (CCI, uplink control information) AEE & slvle] £F (slot)olA
@A PICCH HFol o|FolAe A& <, Ngol web 71 A&7]3(long
duration) PUCCHS} &2 A4 7]7t(short duration) PUCCHE FE=E < ¢Ith. NRY
A= ool AgF w3 Aol HB(UCI, uplink control information) A4S 213
shte]l EFE(slow)ell A 17RoA 27) Atelo] AES B3l AFHE &2 AL7T
(short duration) PUCCISF 47)ol A 147] Alele] AES ZEd) A4 E W A&H73
(long duration) PUCCII®] 27FA & Eje] PUCCIZT A ol= i),

[0055] olatell A #-e A 47 3F(short duration) PUCCHE <& PUCCH(short

PUCCH) = &=

}op
o
e,
S

31, 71 A<Z7]7H(long duration) PUCCHE= = PUCCH(long
PUCCH 2= =HdE 4 v}, &F 2 A<£7]7H(short duration) PUCCHO] E$ 1~2

Ao AES B8 #AEFE 4 dxu, U A%7]F(long duration) PLCCHE 3hte] &

xS
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Z ol A 4~14712] A8 L &8 dsdE 4 ot

[0056) =3k ZFzhe] 71 %]<47]7H(long duration) PUCCH®} #H#2 X[<&7|3t
(short duration) PUCCI®] i3] 43k 8= Ao AR HolE2= Alo]=d] up&} LIE
& FARSEAl A= o PUCC EZ o] Heojh ¢ drh. «dE £, & A&V

(short duration) PUCCHel} w3 Hj 2 n|EE9] A3k ¥

[y
2
2
o,
fz
oL
oy
tlo
f
o

PUCCH Z® & 71 o]de] Ho|R2E Alo]|=E ke A8 H=a Alo] AR AFE 4

%
)
(@)
«
jm
H
e
0,
N
N
ol
o,
iy
4
38,
ln]
na
[
)
w
N,
Ap

71%F(long duration) PUCCHel
RelAE Ao 2 vlESe) A B3 A0l AR AL A9 PICCE ¥R R 2 o
el molRE Alol2E e 4% W32 Ao JB AES )@ PICCH E9o] 2+
Adeold + Yt

[0057] =, NRellM &k "3 #o] AR A& 9 PUCCH 728 AHAF
of 9ol A PUCCH A &AlH(duration)®t PUCCH E el wig Aozt #47 a7d &
ATt

[0058] £ Aoz NReJA] ©hehe] HARQ ACK/NACK =) & w|F7]%
CSI 2l29E& 93 PUCCH A & Wil dis] Aldzdel. 2 AAld= PUCCH7F
wake] HARQ ACK/NACK sj=wl 2o H]ZF7]|F (SI BlE9L 9 Aoz oAzoz

At B 292 oo ARE A ¢Fa AH]2 273 (Service Request(SR)) et F
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[0059] 7oA A& vheh o] NRAlM = @2 #AdM FA"E shite
MY Adg B st ol tieF SE(EE 7T & Ut FAZHLE %
XH] Aol A X Yst= Ad W3 (transmission direction)ell whel, Holg X &
< (unpaired) 2=FMEZH(i.e. TDD) L HolHHA(paired) ZHEH(i.e. FDD)OE

TR AW Ao A%, Hol= sht ol BF PA HAF FE(E)ISG 3T o

2

3 99 E REE)7 44 7FAHAE F AU

[0060] 71 A=< zhzhe] @ Mg Folx A7ke] 3hto] &1 93 I Z
e % AY 22 d9F stERE 2488t A4 /e 32 7] Ad B
N % (c.g. PDCCH/PDSCH, PUSCH/PUCCH )¢ %422 & Alasiz=s o s o),
. &g PAH(Dl-only) F& 43 Fask(Ul-only)e] MW Ao A%, z+zt &
% H3 g9F SE(E) T A4F% J3 g9F stEE)ve] 74 9 g4d3g
T ATt

(00611 olol  whe}, w@EE  HZ  F&(initial  access)o] o] Fo
Pcell(Primary ccll) 2] slE]lo] WL &3 74 = Sccll(Sccondary cell)oll df

M= A HHHez g9 RE(E)7F TS E4dstE 7 Ao

[0062] olAd <do)e] wabd i) F4= dolo] AR Aol st o]/

|

&

1=

it
<!

/XC-)]

% AE(8)7F TAR A9, BRe delo Aol sie] g E

stato] ARG S QT
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[0063]1 FAHR shg B2 $54L a4 F AW A4 Y v

€ s FAHE st ool HF P WIS SE(E) T Aol B Y2

2
14

Zed/eF/vH-EF (nini-slot)ol A shte] 813 H= dH9F HEZS €43

o] g MRAAE 4B P FFAL AAA AT AW A4 A v
< dsh TAE St oldel 4% P GE SE(E) F A9 4% P2 An

=/ &R/ -E R Mmini-sloO A shie] 4% 93 d9FE YEE 2485

[0064] ele] e tist 7] sk3F H=

[
)
12
1
i
[t
W,
%
ot
o,
[
=2
18

L
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
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abandonment of the application or expiration of the patent.
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Freedom of Information Act (6 U.S.C. 552) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
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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 abandconed or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Customer No.: 76277 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Kyujin PARK Re: Attorney Docket No.: 811.0206
Serial No.: Group Art Unit:

Filed: 03/23/2020 Examiner:

Matter No.: 811.0206 Conf. No.:

For:  APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE
ALLOCATION FOR NEW RADIO

PRELIMINARY AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

Prior to examination on the merits, please amend the above-identified application as follows.

Amendments to the Specification begin on page 2.
Amendments to the Claims begin on page 3.

Remarks begin on page 5.
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AMENDMENTS TO THE SPECIFICATION

In the Specification
Please AMEND the following paragraph under the title of the invention on page 1 as follows.

-- CROSS-REFERENCE TO RELATED APPLICATION

byreference-in-theirentirety= The present application is a divisional of pending U.S. Patent Application No.

16/147.530 (filed on September 28. 2018). which claims prioritv under 35 U.S.C. §119 to Korean Patent

Application Nos. 10-2017-0128188 (filed on September 29. 2017). 10-2017-0162728 (filed on November 30

2017) and 10-2018-0077270 (filed on July 3. 2018). which are hereby incorporated by reference in their

entirety.--
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AMENDMENTS TO THE CLAIMS

I-15. (Canceled)

16. (New) A method of transmitting uplink (UL) control information by a user equipment, the
method comprising:

receiving, from a base station, UL control channel resource set configuration information for UL
control information transmission;

determining one of UL control channel resource sets contained in the UL control channel resource
set configuration information;

determining one of UL control channel resources contained in the determined UL control channel
resource set; and

transmitting UL control information through the determined UL control channel resource,

wherein the determining of the one of the UL control channel resource sets is performed based on a

size of the UL control information.

17. (New) The method according to claim 16, wherein the UL control channel resource sets are

configured for each UL bandwidth part (BWP) configured for the user equipment.

18. (New) The method according to claim 17, wherein the each UL BWP is activated through

DL control information.

19. (New) The method according to claim 16, further comprising receiving, from the base
station, downlink (DL) control information containing information indicating the one of the UL control
channel resources for the UL control information transmission,

wherein the one of the UL control channel resources is indicated from the base station through the

DL control information.

20. (New) A method of receiving uplink (UL) control information by a base station, the method
comprising:

transmitting UL control channel resource set configuration information for transmitting UL control
information to a user equipment; and

receiving the UL control information through one of UL control channel resources configuring one
of UL control channel resource sets contained in UL control channel resource set configuration information,

wherein the one of the UL control channel resource sets for the UL control information transmission
is determined based on a size of the UL control information.
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21. (New) The method according to claim 20, wherein the UL control channel resource sets are

configured for each UL bandwidth part (BWP) configured for the user equipment.

22. (New) The method according to claim 21, wherein the each UL BWP is activated through

downlink (DL) control information.

23. (New) The method according to claim 20, further comprising transmitting, to the user
equipment, DL control information containing information that indicates the one of the UL control channel
resources for the UL control information transmission,

wherein the one of the UL control channel resources is indicated to the user equipment through the

DL control information.

24, (New) A user equipment for transmitting uplink (UL) control information, comprising;:

a receiver configured to receive, from a base station, UL control channel resource set configuration
information for UL control information transmission;

a controller configured to determine one of UL control channel resource sets contained in the UL
control channel resource set configuration information, and determine one of UL control channel resources
configuring the determined one UL control channel resource set; and

a transmitter configured to transmit the UL control information through the determined UL control
channel resource,

wherein the determining of the one of the UL control channel resource sets is performed based on a

size of the UL control information.

25. (New) The user equipment according to claim 24, wherein the UL control channel resource

sets are configured for each UL bandwidth part (BWP) configured for the user equipment.

26. (New) The user equipment according to claim 25, wherein the each UL BWP is activated

through downlink (DL) control information.

27. (New) The user equipment according to claim 24, wherein the receiver receives, from the
base station, DL control information containing information that indicates the one of the UL control channel
resources for the UL control information transmission,

wherein the one of the UL control channel resources is indicated from the base station through the

DL control information.
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REMARKS

Claims 1-15 were previously pending in the application. By this amendment, the specification is
amended to claim priority, claims 1-15 are cancelled without prejudice or disclaimer and claims 16-27 are
added. Assuming the entry of this amendment, claims 16-27 are now pending in the application.
Applicant respectfully submits that no new matter is added and the support for the amendments may be
found throughout the specification as originally filed.

If the Examiner believes, for any reason, that personal communication will expedite prosecution of
this application, the Examiner is invited to telephone the undersigned at the number provided. Prompt and

favorable consideration of this Amendment is respectfully requested.

Respectfully submitted,
Date: _23 March 2020 /lan M. Hughes/
Customer No. 76277 Ian M. Hughes, Reg. No. 41,083
IP Legal Services, LLC Kyung Hee Kim, Reg. No. 69,183
P.O. Box 651325 Attorney/Agent for Applicant
Sterling, VA 20165 (571) 267-7183 (phone)
Serial No. XX/XXX XXX -5- 811.0206
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APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE

ALLOCATION FOR NEW RADIO

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the priority benefit of Korean Patent Application No.
10-2017-0128188, filed on September 29, 2017, No. 10-2017-0162728, filed on November
30, 2017 and No. 10-2018-0077270, filed on July 03, 2018 in the Korean Intellectual
Property Office, the disclosures of which are incorporated herein by reference in their
entirety.
BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

The present disclosure relates to a method of allocating an uplink control channel
resource in a next-generation/5G radio access network (hereinafter, referred to as a new
radio (NR)).

2. DESCRIPTION OF THE RELATED ART

Recently, the 3rd generation partnership project (3GPP) has approved the “Study on
New Radio Access Technology”, which is a study item for research on next-generation/5G
radio access technology. On the basis of the Study on New Radio Access Technology,
Radio Access Network Working Group 1 (RAN WG1) has been discussing frame structures,
channel coding and modulation, waveforms, multiple access methods, and the like for a new
radio (NR). It is required to design the NR not only to provide an improved data
transmission rate as compared with the long term evolution (LTE)/LTE-Advanced, but also
to meet various requirements in detailed and specific usage scenarios.
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An enhanced mobile broadband (eMBB), massive machine-type communication
(mMTC), and ultra reliable and low latency communication (URLLC) are proposed as
representative usage scenarios of the NR. In order to meet the requirements of the
individual scenarios, it is required to design NR to have flexible frame structures, compared
with the LTE/LTE-Advanced.

In particular, there is a need to develop a method for enabling a user device to
transmit an uplink channel, such as an uplink control channel and an uplink data channel, to
a base station based on a bandwidth part ( BWP) when the user device uses various BWPs in
NR.

SUMMARY OF THE INVENTION

An object of the present disclosure is to provide an apparatus and method of
preventing ambiguity between indication and interpretation of an uplink control channel
transceiving resource of a base station and a user equipment, resulted from uplink bandwidth
part (hereinafter, referred to as BWP) switching in the NR.

In accordance with an aspect of the present disclosure, a method of a user equipment
is provided for transmitting uplink control information. The method may include receiving
uplink control channel resource set configuration information for the transmission of the
uplink control information from a base station, determining one of uplink control channel
resource sets contained in the uplink control channel resource set configuration information,
determining one of uplink control channel resources configuring the determined uplink
control channel resource set, and transmitting the uplink control information through the
determined uplink control channel resource.

In accordance with a further aspect of the present disclosure, a method of a base
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station may be provided for receiving uplink control information. The method may include
transmitting uplink control channel resource set configuration information for the
transmission of the uplink control information to a user equipment, and receiving the uplink
control information through one of uplink control channel resources configuring one of
uplink control channel resource sets contained in the uplink control channel resource set
configuration information.

In accordance with another aspect of the present disclosure, a user equipment may be
provided for transmitting uplink control information. Theuser equipment may include a
receiver configured to receive uplink control channel resource set configuration information
for the transmission of the uplink control information from a base station, a controller
configured to determine one of uplink control channel resource sets contained in the uplink
control channel resource set configuration information and determine one of uplink control
channel resources configuring the determined uplink control channel resource set, and a
transmitter configured to transmit the uplink control information through the determined
uplink control channel resource.

In accordance with a further aspect of the present disclosure, a base station may be
provided for receiving uplink control information. The base station may include a
transmitter configured to transmit uplink control channel resource set configuration
information for the transmission of the uplink control information to a user equipment, and a
receiver configured to receive the uplink control information through one of uplink control
channel resources configuring one of uplink control channel resource sets contained in the
uplink control channel resource set configuration information.

In accordance with yet another aspect of the present disclosure, it may prevent
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ambiguity between indication and interpretation of an uplink control channel transceiving
resource of a base station and a user equipment, resulted from UL BWP switching in the
NR.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further understanding
of the disclosure and are incorporated in and constitute a part of the disclosure, illustrate
aspects of the disclosure and together with the description serve to explain the principle of
the disclosure.

FIG. 1 is a diagram illustrating arrangements of orthogonal frequency division
multiple (OFDM) symbols in case of using different subcarrier spacings from each other
according to embodiments of the present disclosure;

FIG. 2 is a conceptual view of a bandwidth part (BWP) according t embodiments of
the present disclosure;

FIG. 3A is a diagram illustrating an example of configuring N BWPs in one serving
cell for an user equipment;

FIG. 3B is a diagram illustrating i) PUCCH resource sets configuring each of N
BWPs and ii) PUCCH resources configuring each PUCCH resource set;

FIG. 3C is a diagram illustrating downlink control information including PUCCH
resource indication information;

FIG. 4 is a flowchart illustrating a method of a user equipment for transmitting
uplink control information according to embodiments of the present disclosure;

FIG. 5 is a flowchart illustrating a method of a base station for receiving uplink
control information according to embodiments of the present disclosure;
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FIG. 6 is a diagram illustrating a base station according to embodiments of the
present disclosure; and

FIG. 7 is a diagram illustrating a user equipment according to embodiments of the
present disclosure.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODYMENTS

Hereinafter, the present preferred embodiments of the disclosure will be described in
detail with reference to the accompanying drawings. In denoting elements of the drawings
by reference numerals, the same elements will be referenced by the same reference numerals
although the elements are illustrated in different drawings. In the following description of
the disclosure, detailed description of known functions and configurations incorporated
herein may be omitted when it may make the subject matter of the disclosure rather unclear.

In the present disclosure, a wireless communication system refers to a system for
providing various communication services such as a voice communication service, a packet
data service, etc. The wireless communication system includes a user equipment (UE) and
a base station (BS).

In the present disclosure, the UE is defined as a generic term including devices
using in wireless communication, such as a UE supporting wideband code division multiple
access (WCDMA), long term evolution (LTE), high speed packet access (HSPA),
international mobile telecommunications (IMT)-2020 (5G or new radio), or the like, or a
mobile station (MS) supporting a global system for mobile communications (GSM), a user
terminal (UT), a subscriber station (SS), a wireless device, or the like.

The BS or a cell generally refers to a station communicating with the UE. The BS
or cell of the present disclosure is defined as a generic term including, but not limited to, all
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of various coverage areas such as a Node-B, an evolved Node-B (eNB), a gNode-B (gNB), a
low power node (LPN), a sector, a site, various types of antennas, a base transceiver system
(BTS), an access point, a point (e.g., a transmitting point, a receiving point, or a transceiving
point), a relay node, a megacell, a macrocell, a microcell, a picocell, a femtocell, a remote
radio head (RRH), a radio unit (RU), and a small cell.

The BS provides radio coverage and is necessary in each of the above-described
various cells. The BS may be classified into two categories. 1) The BS may be an apparatus
that covers a megacell, a macrocell, a microcell, a picocell, a femtocell, and a small cell, in
association with a wireless area, or 2) the BS may indicate a radio coverage area itself. In
case of 1), the BS may be apparatuses providing any radio coverage area and controlled by
an identical entity, or apparatuses interacting with each other to cooperatively establish the
radio coverage area. According to a method of establishing the radio coverage area, the BS
may be a point, a transmission/reception point, a transmission point, a reception point, or the
like. In case of 2), the BS may be a radio coverage area itself to transmit or receive a signal
from a UE or neighboring BS perspective.

The cell of the present disclosure may refer to a coverage of a signal transmitted
from a transmission point or a transmission/reception point, a component carrier having the
coverage of the signal transmitted from the transmission point or the transmission/reception
point, or the transmission/reception point itself.

The user equipment and the BS of the present disclosure are entities of performing
uplink and downlink communications used to embody the technology and technical
conceptions described in the present disclosure. The user equipment and the BS are
defined as a generic term and not limited to a specific term or word.

6

Petitioners' Exhibit 1005
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent

No. 10,638,463
Page 538 of 595



The uplink (UL) refers to data transmission and reception from a user equipment to a
base station, and the downlink (DL) refers to data transmission and reception from a base
station to a user equipment.

The uplink/downlink transmission may be performed using one of 1) a_time division
duplex (TDD) technique that performs transmission by the allocation of different time slots,
ii) a frequency division duplex (FDD) technique that performs transmission by the allocation
of different frequencies, and iii) both the frequency division duplex (FDD) and the time
division duplex (TDD).

Furthermore, according to the related standard, the UL/DL is configured based on a
signal carrier or a pair of carriers in the wireless communication system.

UL/DL may transmit control information through a control channel of an uplink or
downlink channel, such as a physical DL control channel (PDCCH), a physical UL control
channel (PUCCH), and the like. Further, UL/DL may transmit data through a data channel
of the uplink or downlink channel, such as a physical DL shared channel (PDSCH), a
physical UL shared channel (PUSCH), and the like.

The DL may refer to communication or a communication path from multiple
transmission/reception points to a device, or the UL may refer to communication or a
communication path from the device to the multiple transmission/reception points. In the
DL, a transmitter may be a part of multiple transmission/reception points and a receiver may
be a part of the device. In the UL, a transmitter may be a part of the device and a receiver
may be a part of multiple transmission/reception points.

Hereinafter, transmission and reception of a signal through a channel such as the
PUCCH, the PUSCH, the PDCCH, or the PDSCH, may be described as the transmission and
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reception of the PUCCH, the PUSCH, the PDCCH, or the PDSCH.

Meanwhile, higher layer signaling includes radio resource control (RRC) signaling
for transmitting RRC information containing an RRC parameter.

The BS performs a DL transmission to a UE. The BS may transmit i) downlink
control information that includes information on scheduling for receiving a physical DL data
channel which is a primary channel for unicast transmission and ii) a physical DL control
channel for transmitting DL control information which is for transmitting scheduling
approval information for transmission on an UL data channel. Hereinafter, transmission
and reception of a signal through each channel may be described as transmission and
reception of a corresponding channel.

Any of multiple access techniques may be applied to wireless communication
systems of the present disclosure, and therefore no limitation is imposed on them. The
multiple access techniques that can be used in wireless communication systems of the
present disclosure may include time division multiple access (TDMA), frequency division
multiple access (FDMA), CDMA, orthogonal frequency division multiple access (OFDMA),
non-orthogonal multiple access (NOMA), OFDM-TDMA, OFDM-FDMA, OFDM-CDMA,
or the like. The NOMA includes sparse code multiple access (SCMA), low cost spreading
(LDS), and the like.

Embodiments according to the present disclosure may be applicable to resource
allocation in an asynchronous wireless communication evolving into LTE/LTE-advanced
and IMT-2020 from GSM, WCDMA, and HSPA. Furthermore, the embodiments may be
applicable to resource allocation in a synchronous wireless communication evolving into

CDMA, CDMA-2000, and UMB.
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A machine type communication (MTC) device of the present disclosure may refer to
a device that is low cost (or low complexity), a user equipment that supports coverage
enhancement, or the like. The MTC device of the present disclosure may refer to a device
defined as a predetermined category for supporting low costs (or low complexity) and/or
coverage enhancement.

In other words, the MTC device of the present disclosure may refer to a low cost (or
low complexity) device category/type newly defined in 3GPP Release-13 and performing
LTE-based MTC related operations. The MTC device of the present disclosure may refer
to a device category/type that is defined in or before 3GPP Release-12 that supports
enhanced coverage in comparison with the typical LTE coverage or supports low power
consumption, or may refer to a low cost (or low complexity) device category/type newly
defined in Release-13. The MTC device may refer to a further enhanced MTC device
defined in Release-14.

A narrowband Internet of Things (NB-IoT) device of the present disclosure refers to
a device supporting radio access for cellular IoT. NB-IoT technology is aimed at indoor
coverage improvement, support for large-scale low-speed devices, low latency sensitivity,
very low device costs, low power consumption, and optimized network architecture.

An enhanced mobile broadband (eMBB), massive machine-type communication
(mMTC), and ultra reliable and low latency communication (URLLC) are proposed as
representative usage scenarios for NR having been discussed in the 3GPP recently.

A frequency, a frame, a subframe, a resource, a resource block (RB), a region, a band,
a sub-band, a control channel, a data channel, a synchronization signal, various reference
signals, various signals, and various messages associated with NR of the present disclosure
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may be interpreted as being used in the past or present or as various meanings to be used in
the future.

NR (New Radio)

Recently, the 3GPP has approved the “Study on New Radio Access Technology”,
which is a study item for research on next-generation/5G radio access technology. On the
basis of such a study item, the 3GPP have started discussions about frame structure, channel
coding & modulation, waveform, multiple access scheme, etc.

It is required to design the NR not only to provide a data transmission rate enhanced
as compared with that of LTE/LTE-Advanced, but also to meet various requirements for
detailed and specific usage scenarios. In particular, an eMBB, mMTC, and URLLC have
been discussed as representative usage scenarios of the NR, and it has been required to
design more flexible frame structures as compared with those for LTE/LTE-Advanced in
order to meet the requirements of each usage scenario.

Specifically, the eMBB, mMTC, URLLC are considered as representative usage
scenarios of the NR. Since each usage scenario imposes a different requirement of data
rates, latency, coverage, etc., many discussions have conducted for a technique of efficiently
multiplexing radio resource units based on different types of numerology (e.g., a subcarrier
spacing (SCS), a subframe, a transmission time interval (TTI), etc.) in order to efficiently
satisfy requirements according to usage scenarios through a frequency band of any NR
system.

To this end, there also have been many discussions conducted for developing 1) a
technique of multiplexing numerology having different SCS values based on TDM, FDM or
TDM/FDM through one NR carrier and ii) a technique of supporting one or more time units
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in configuring scheduling units in a time domain.

In this regard, in the NR, a subframe has been defined as one type of time domain
structure. As reference numerology to define a subframe duration, a single subframe
duration is defined as having 14 OFDM symbols of 15 kHz SCS-based normal CP overhead,
like the LTE. Therefore, the subframe in the NR may have a time duration of 1 ms.
Unlike the LTE, since the subframe of the NR is an absolute reference time duration, a slot
and a mini-slot may be defined as a time unit used for an actual UL/DL data scheduling. In
this case, the number of OFDM symbols constituting a corresponding slot, a value of y, has
been defined as y = 14 regardless of the numerology, but not limited thereto.

Therefore, any slot may have 14 symbols. In accordance with a transmission
direction for a slot, all of the symbols may be used for DL transmission or UL transmission,
or the symbols may be used in the configuration of a DL portion + a gap + a UL portion.

Further, a mini-slot having fewer symbols than the slot has been defined in any
numerologies (or SCS), and, as a result, a short time domain scheduling interval for the
transmission and reception of UL/DL data may be configured based on the mini-slot.  Also,
a long time domain scheduling interval for the transmission and reception of UL/DL data
may be configured by slot aggregation.

In particular, in case of transmission and reception of latency-critical data, such as
Ultra-reliable low-latency communication (URLLC), when scheduling is performed on a
slot basis according to 0.5 ms (7 symbols) or 1 ms (14 symbols) defined in a frame structure
based on a numerology having a small SCS value such as 15 kHz, it may be difficult to meet
latency requirements. To solve this problem, a mini-slot having fewer OFDM symbols
than the slot may be defined so that scheduling for latency-critical data, such as the URLLC,
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may be performed based on the mini-slot.

Further, as described above, there has been discussions on a technique of scheduling
data in accordance with latency requirements based on the length of the slot (or mini-slot)
defined in each numerology, by multiplexing and supporting the numerologies using the
TDM or FDM technique, which have different SCS values within one NR carrier. For
example, as illustrated in FIG. 1, the length of a symbol for 60 kHz SCS is shortened by a
fourth of that for 15 kHz SCS, and thus a 60 kHz-based slot is shortened to have a length of
about 0.125 ms as compared with a 15 kHz-based slot having a length of 0.5 ms under the
same condition that seven OFDM symbols constitute one slot.

As described above, techniques of satisfying each requirement of URLLC and eMBB
has been discussed by defining different SCSs or different TTI lengths in the NR.

Wider bandwidth operations

A typical LTE system supports a scalable bandwidth operation for an LTE
component carrier (CC). An LTE service provider may use a bandwidth of at least 1.4
MHz up to 20 MHz according to a frequency deployment scenario when configuring one
LTE CC. Accordingly, an LTE UE supports transmission/reception capabilities of 20 MHz
bandwidth for one LTE CC.

However, the NR has been designed to support UEs each having different
transmission/reception bandwidth capability from another in one broadband NR component
carrier. Accordingly, as illustrated in FIG. 2, it is required to configure one or more
bandwidth parts (BWPs) constituting bandwidths obtained by subdividing an NR CC and to
support a wider and flexible bandwidth operation by configuring and activating different
BWPs from each other to each UE.
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Specifically, in the NR, one or more BWPs may be configured through one serving
cell from a view of a UE. The UE may transmit and/or receive UP/DL data by activating
one DL BWP and one UP BWP, in the serving cell. Furthermore, in a case where the UE
are connected to a plurality of serving cells(e.g., when the UE performs carrier aggregation
(CA)) , the UE may transmit and/or receive UP/DL data by activating one DL BWP and/or
one UL BWP for each serving cell and using a radio resource of each serving cell.

Specifically, an initial bandwidth part (BWP) may be defined for an initial access
procedure in any serving cell, and one or more UE-specific BWPs may be configured
through RRC signaling dedicated for each UE, and a default bandwidth part (BWP) may be
defined for a fallback operation for each UE.

It is possible to define A plurality of downlink and/or uplink BWPs to be
simultaneously activated and used according to the configurations of BWPs and the
capability of a UE in any serving cell. However, the NR rel-15 defines that only one DL
BWP and one UL BWP are activated and used in an UE at any time.

NR PUCCH

In the typical LTE system, a PUCCH is transmitted on a single subframe basis,
where the PUCCH is an UL control channel for the transmission of uplink control
information (UCI) by a UE. That is, one PUCCH is transmitted through 14 SC-FDMA
symbols constituting one subframe in a time domain. In a case where the last symbol is
used for an SRS transmission, the PUCCH is transmitted through 13 symbols except for the
last symbol.

Furthermore, different PUCCH formats are defined according to payload sizes of UL
control information. For example, the different PUCCH formats are defined as follows: 1)

13

Petitioners' Exhibit 1005
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent

No. 10,638,463
Page 545 of 595



PUCCH format 1/1a/1b is used to transmit UL control information of one or two bits (e.g., a
scheduling request (SR) and a HARQ ACK); ii) PUCCH format 2a/2b is used to transmit an
UL control information having a moderate payload size (e.g., CQI/CSI feedback); and
PUCCH format 3 or more is used to transmit the feedback of the UL control information
having a large payload size when carrier aggregation (CA) is used.

However, the NR defines a PUCCH structure to have various durations in a slot
having 14 symbols. For example, the NR defines a long duration PUCCH and a short
duration PUCCH according to the number of symbols required to transmit a single PUCCH,
N values, in a single slot for the transmission of uplink control information (UCI) by a UE.
For the UE to transmit the UCI, the NR defines two types of PUCCHs which are i) a short
duration PUCCH transmitted using one to two symbols and ii) a long duration PUCCH
transmitted using four to fourteen symbols in a single slot.

Hereinafter, the short and long duration PUCCHs may be refer to as short and long
PUCCHs respectively. That is, the short duration PUCCH may be transmitted using one or
two symbols, and the long duration PUCCH may be transmitted using four to fourteen
symbols in one symbol.

Furthermore, similar to the typical LTE, the NR defines different PUCCH formats
according to payload sizes of uplink control information for each of the long duration
PUCCH and the short duration PUCCH. For example, for the short duration PUCCH, the
NR defines 1) a PUCCH format for the transmission of UL control information with a
payload size of up to two bits and ii) a PUCCH format for the transmission of UL control
information with a payload size exceeding 2 bits.  Furthermore, for the long duration
PUCCH, the NR defines 1) a PUCCH format for the transmission of UL control information
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with a payload size of up to two bits and ii) a PUCCH format for the transmission of UL
control information with a payload size exceeding 2 bits.

As described, for defining a PUCCH structure to transmit UL control information in
the NR, it may be required to define a PUCCH duration and a PUCCH format.

In accordance with an embodiment of the present disclosure, a method may be
provided for allocating a PUCCH resource for HARQ ACK/NACK feedback or aperiodic
CSI reporting by a UE in the NR. In some embodiments of the present disclosure, the
PUCCH resource allocation method is described as being applied for HARQ ACK/NACK
feedback and aperiodic CSI reporting by a UE, but it is not limited thereto. For example,
the PUCCH resource allocation method according to embodiments may be applied for a
service request (SR) or periodic CSI reporting.

As described above, in the NR, one or more BWPs may be configured through one
serving cell from a UE perspective. For example, at least one DL BWP and at least one UL
BWP may be configured according to a transmission direction supported by the serving cell
that usesunpaired spectrum (i.e. TDD) or paired spectrum (i.e. FDD),.

The NR defines a BS to activate and use only one DL BWP and one UL BWP at a
predetermined time for each UE in order for transmitting and receiving each of DL/UL
radio channel and signal (e.g. PDCCH/PDSCH, PUSCH/PUCCH etc.) When the serving
cell is a DL-only cell or an UL-only cell, the serving cell may activate and use only one or
more DL BWPs or only one or more UL BWPs.

Accordingly, in a UE perspective, one or more UL BWPs and/or DL BWPs may be
independently provided and activated for a secondary cell (Scell) configured for carrier
aggregation, in addition to a primary cell (Pcell) to which the UE is connected first.

15

Petitioners' Exhibit 1005
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent

No. 10,638,463
Page 547 of 595



As described, when one or more BWPs are configured in an serving cell of an UE,
the UE can activate and use one BWP at any time.

Specifically, for a DL transmission and/or reception, the serving cell activates and
uses one DL BWP in any DL subframe/slot/mini-slot of one or more DL BWPs configured
for a corresponding UE. Likewise, for an UL transmission and/or reception, the serving
cell activates and uses one UL BWP in any UL subframe/slot/mini-slot of one or more UL
BWPs configured for the UE.

Activation/deactivation indications of the DL BWP and the UL BWP to an UE may
be performed through DL control information (DCI) transmitted through a PDCCH. For
example, the activation/deactivation of the DL BWP may be performed through DL
assignment DL control information containing resource allocation information on a PDSCH.
Furthermore, the activation/deactivation of the UL BWP may be performed through anUL
grant containing resource allocation information on a PUSCH.

For example, a UE may receive, from a BS, BWP configuration information on one
or more BWP sets constituted by one or more BWPs configured for the UE. Next, the UE
may receive, from the BS, DL control information containing information that indicates one
of one or more BWPs contained in the one or more BWP sets configured by the BWP
configuration information. The UE may receive the PDSCH or transmit the PUSCH or
PUCCH through the one BWP indicated in the DL control information.

At this time, the BWP configuration information may be receive from the BS
through high layer signaling, such as RRC signaling.

In accordance with an embodiment of the present disclosure, provided are a PUCCH
resource allocation method considering a UE-specific BWP based operation and detailed
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operations of a UE and a BE related thereto. In particular, in connection with the
activation/deactivation of the UL BWP, provided is a specific method of allocating a
PUCCH resource to prevent ambiguity between indication and interpretation of a PUCCH
transceiving resource of a BS and a UE, resulted from UL BWP switching.

In the NR, a BS/network may configure a single PUCCH resource set configured by
one or more PUCCH resources for HARQ ACK/NACK feedback or a plurality of PUCCH
resource sets, each of which is configured by one or more PUCCH resources, for each UE,
and then transmit the configured one or more PUCCH resource sets to each UE through
UE-specific higher layer signaling.

As described, when one or multiple PUCCH resource sets are configured for an UE
through the UE-specific higher layer signaling, the BS may include PUCCH resource
indication information as HARQ ACK/NACK feedback in response to a PDSCH reception
at a corresponding UE in DL allocation DL control information and transmit the DL
allocation DL control information containing the PUCCH resource indication information
when transmitting PDSCH scheduling control information for the UE through a PDCCH,.

That is, for each PDSCH transmission for an UE, the BS selects 1) one of 1) PUCCH
resources configuring a single PUCCH resource set configured for the UE or ii) one of
PUCCH resources configuring one of multiple PUCCH resource sets and a PUCCH
resource set. Then, the BS transmits the selected one PUCCH resource through DL
allocation DL control information. Accordingly, the UE may be defined to dynamically
allocate a PUCCH resource to be used for HARQ ACK/NACK feedback.

In accordance with an embodiment of the present disclosure, proposed are a method
of configuring a PUCCH resource set and a method of indicating the corresponding PUCCH
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resource.

As a method of configuring one or more PUCCH resource sets for an UE, in
configuring one or more PUCCH resource sets for each UE for HARQ ACK/NACK
feedback of the UE, it may be defined that one or more separate resource sets are configured
for each UL BWP configured for the UE.

For example, as illustrated in FIG. 3A, when N (e.g, N is a natural number greater
than 1) UL BWPs for any UE are configured, it may be defined that separate one or multiple
PUCCH resource sets are configured for each UL BWP to indicate a PUCCH resource for
HARQ ACK/NACK feedback of the UE and then transmitted to the UE through UE-specific
higher layer signaling. Although FIG. 3A shows that overlapping between the BWPs in
each frequency axis does not occur, one or more BWPs may be configured to overlap with
another BWP partially or fully in any frequency axis. However, the present embodiment is
not limited to a specific UL BWP configuration.

Referring to FIG. 3B, the BS may configure total N groups of one or multiple
PUCCH resource sets per each BWP for a UE, for example, from one or multiple PUCCH
resource sets for a BWP #1, one or multiple PUCCH resource sets for a BWP #2,..., up to
one or multiple PUCCH resource sets for a BWP #N, where N is an integer number equal to
and greater than 1. For example, as illustrated in FIG. 3B, the BWP #2 including one or
multiple PUCCH resource sets may be formed of a first to fourth PUCCH resource sets.

As described, each PUCCH resource includes one or multiple PUCCH resource sets
configured for each UL BWP through higher layer signaling. Such each PUCCH resource
may be defined as PUCCH format configuration information, time/frequency domain
PUCCH resource configuration information (or additionally code domain resource
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configuration information) in the UL BWP, or the like. For example, as illustrated in FIG.
3B, a specific PUCCH resource set, such as a second PUCCH resource set, may be
configured by a first to fourth PUCCH resources.

As described above, when one or multiple PUCCH resource sets configure each
BWP through the higher layer signaling, in configuring an area of PUCCH resource
indication information through the DL allocation DL control information, the BS may
incluide explicitly UL BWP indication information for the transmission of a PUCCH
therein.

For example, the PUCCH resource indication information through the DL allocation
DL control information may include UL BWP indication information (e.g. BWP index
information) + PUCCH resource set indication information (e.g. PUCCH resource set index
information) in the corresponding UL BWP + PUCCH resource indication information (e.g.
a PUCCH resource index in the PUCCH resource set) to be used by the UE for HARQ
ACK/NACK feedback of PUCCH resources configuring the corresponding PUCCH
resource set.

In this regard, when a BWP is configured with specific classes of PUCCH resource
sets , the PUCCH resource set indication information may be replaced by the specific
classification information. For example, when a separate PUCCH resource set is
configured for each of a PUCCH format, the PUCCH resource set indication information
may include a PUCCH duration, a PUCCH payload size, and the like, each of the
corresponding PUCCH format information, PUCCH duration information, PUCCH payload
size information, and the like.

For example, as described above, when a PUCCH resource set is configured through
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RRC signaling, a separate PUCCH resource set for each PUCCH format may be configured,
and the PUCCH format indication information for the HARQ ACK/NACK feedback of the
UE may be transmitted through the DL allocation DL control information, and thus a
resource set for PUCCH resource allocation of the UE may be derived.

For another example, a separate PUCCH resource set may be configured according
to a PUCCH payload size to be transmitted by the UE, i.e. the payload size of UL control
information, and the PUCCH resource set for the PUCCH resource allocation may be
determined according to the UL control information payload size to be transmitted by the
UE. As illustrated in FIG. 3B, only the PUCCH resource indication information (e.g. an
ACK/NACK resource indication (ARI)) may be transmitted through DL allocation DL
control information, and, when the UE determines one or more PUCCH resource sets to
interpret it, derived may be a corresponding PUCCH resource set according to an UL control
information payload size (UCI payload size) to be transmitted by the UE through a PUCCH
resource allocated through the corresponding DL allocation DL control.

For example, the UL control information payload size may be divided into four areas
according to the number of bits, and one of a first to fourth PUCCH resource sets may be
derived according to the number of bits of the UL control information, as illustrated in FIG.
3B.

As illustrated in FIG. 3C, DL allocation DL control information may contain
PUCCH resource indication information (PUCCH resource information or a PUCCH
resource indicator). The PUCCH resource indication information indicates one UL
control channel resource, for the transmission of UL control information, of UL control
channel resources configuring an UL control channel resource set. For example, as
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illustrated in FIG. 3B, in a case where the UL control channel resource set is formed of the
first to fourth PUCCH resources, PUCCH resource indication information illustrated in FIG.
3C may indicate one of the four PUCCH resources.

The PUCCH resource set information (or including indication information according
to the classification of the PUCCH) and the PUCCH resource index information in the
corresponding PUCCH resource set may be encoded in a joint coding scheme and
transmitted or received through one information area. The information related to the
PUCCH resource set indication may be required only in a case that supports to configure a
plurality of PUCCH resource sets in one UL BWP, and when the configuration of only one
UCCH resource set per one UL BWP is supported, the PUCCH resource set indication
information may be excluded.

As described, when the UL BWP indication information for the transmission of the
PUCCH is included in the DL allocation DL control information, the UL BWP indication
information may be additionally used as UL BWP activation information of the UE and UL
BWP switching indication information resulted therefrom.

For example, the UE may perform UL BWP switching, according to the UL BWP
indication information, after a predetermined slot, for example, k slots, from a slot to receive
the UE the DL allocation DL control information. In this case, the UL BWP switching
means an operation of deactivating a currently-active UL BWP and activating a new UL
BWP according to the indication information.

Furthermore, the UE may perform the UL BWP switching (that is, an operation of
deactivating a currently-active UL BWP and activating a new UL BWP according to the
indication information) according to UL BWP indication information before a

21

Petitioners' Exhibit 1005
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent

No. 10,638,463
Page 553 of 595



predetermined slot, for example, j slots, from a PUCCH transmission slot. In this case, the
k value or the j value is an arbitrary integer value of 0 or more and has a certain fixed value.
The k value or the j value may be configured by a BS and transmitted through higher layer
signaling, or the k value or the j value may be determined according to the capability of the
UE. When the UL BWP indication information indicates a currently-active UL BWP, the
UE does not perform the operation of the UL BWP switching.

As another method of configuring a PUCCH resource indication information area
through DL allocation DL control information, the UL BWP may be determined implicitly.
As a result, the PUCCH resource indication information of the DL allocation DL control
information may be configured by a PUCCH resource set indication information + PUCCH
resource indication information, to be used for HARQ ACK/NACK feedback by the UE, of
PUCCH resources configuring the PUCCH resource set, except for the UL BWP indication
information.

The PUCCH resource set indication information + the PUCCH resource indication
information, to be used for HARQ ACK/NACK feedback by the UE, of PUCCH resources
configuring the PUCCH resource set may be configured in the same manner as described
above. In a case where the UL BWP is determined implicitly as described above, an UL
BWP for the PUCCH transmission may be determined as an active UL BWP of the
corresponding UE in a slot for the transmission of the DL allocation DL control information.

As another method of implicitly determining an UL BWP, an UL BWP for the
transmission of the PUCCH may be determined as an active UL BWP in a time point to
transmit the PUCCH of the corresponding UE, that is, a slot through which the PUCCH is
transmitted (or in a case where the PUCCH is transmitted through a plurality of slots, a slot
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through which the transmission of the PUCCH is started.) As another method of implicitly
determining an UL BWP for the PUCCH transmission, UL BWPs associated with each
other for the PUCCH transmission for each DL BWP to which DL allocation DL control
information for PDSCH resource allocation may be transmitted.

Also, the UL BWPs associated with each other for the PUCCH transmission for each
DL BWP through which PDSCH transmission may be performed according to DL allocation
DL control information. In this case, the BS may configure UL BWPs associated with
each other for the PUCCH transmission for each DL BWP configured for an UE and
transmitthem to the corresponding UE through a UE-specific high layer signaling or L1
control signaling, or define implicitly a DL BWP-UL BWP association rule.

For example, in a case where the same BWP configuration is performed for both a
DL and an UL in a TDD cell, or in a case where the same number of BWP configurations is
performed for both a DL and an UL in a TDD/FDD cell, the DL BWP and the UL BWP of
the same index may be associated with each other.

As another method of configuring one or more PUCCH resource sets for HARQ
ACK/NACK feedback of the UE, the one or more PUCCH resource sets may be commonly
configured to one or more UL BWP. That is, when PUCCH resources configuring one
PUCCH resource set configured for a UE is defined, each of the PUCCH resources
configuring the PUCCH resource set may be configured with one or more PUCCH resources
defined in all UL BWPs configured for the UE.

When a BS configures each of one or more PUCCH resources configuring one or
more PUCCH resource sets for an UE, information on an UL BWP configured by the one or
more PUCCH resources may be contained in each PUCCH resource.
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Accordingly, each PUCCH resource configuring one or multiple PUCCH resource
sets configured through the higher layer signaling for an UE may be defined as PUCCH
format configuration information, UL BWP configuration information, and time/frequency
domain PUCCH resource configuration information in the UL BWP (or additionally
code-domain resource configuration information), or the like.

In this case, PUCCH resource indication information transmitted through the DL
allocation DL control information, as in the case of the implicit UL BWP indication, may be
configured by PUCCH resource set indication information (for example, PUCCH resource
set index information) + PUCCH resource indication information to be used for HARQ
ACK/NACK feedback by the UE among PUCCH resources configuring the PUCCH
resource set (for example, a PUCCH resource index in a PUCCH resource set), or only
PUCCH resource indication information to be used for HARQ ACK/NACK feedback by the
UE among PUCCH resources configuring one or more PUCCH resource sets (for example,
a PUCCH resource index in a PUCCH resource set.)

Likewise, when a BWP is configured with specific classes of PUCCH resource sets,
the PUCCH resource set indication information may be replaced by the specific
classification information.

For example, when a separate PUCCH resource set is configured for each of a
PUCCH format, a PUCCH duration, a PUCCH payload size, and the like, each of the
corresponding PUCCH format information, PUCCH duration information, PUCCH payload
size information, and the like may be used in place of each of the PUCCH resource set
indication information.

The PUCCH resource set information (or, including indication information according
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to the classification of the PUCCH) and the PUCCH resource index information in the
corresponding PUCCH resource set may be encoded in a joint coding scheme and
transmitted or received through one information area. The information related to the
PUCCH resource set indication may be necessary only in a case of supporting the
configuration of a plurality of PUCCH resource sets for each UE. The PUCCH resource
set indication information may be excluded in a case of supporting the configuration of only
one UCCH resource for each UE.

Additionally, when configuration information on PUCCH resources configuring
PUCCH resource sets configured through high layer signaling contains UL BWP
configuration information, according to PUCCH resource allocation indicated by PUCCH
resource indication information of DL allocation DL control information, as in the case of
the explicit UL BWP indication, the UE may perform an UL BWP activation or an UL BWP
switching operation to an UL BWP configured by the one or more PUCCH resources.

Additionally, as described above, when PUCCH resource sets for HARQ
ACK/NACK feedback of the UE for each UL BWP are configured, or when one or more
PUCCH resource sets are commonly configured in one or more UL BWPs, each PUCCH
resource configuring the one or more PUCCH resource sets may be allocated for aperiodic
CSI feedback of the UE.

Specifically, aperiodic CSI reporting of any UE may be triggered by the BS through
DL allocation DL control information. For this purpose, when a DL allocation DL control
information format for an UE is defined, an information area for triggering aperiodic CSI
reporting of the UE may be defined to be included therein. In a case where the aperiodic
CSI reporting of the UE is triggered through the aperiodic CSI reporting indication
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information area, the aperiodic CSI reporting information may be multiplexed and then
transmitted, along with HARQ ACK/NACK feedback information on a PDSCH through the
one or more PUCCH resources according to the PUCCH resource allocation information
indicated through the DL allocation DL control information. That is, the PUCCH resource
set configuration may be a common PUCCH resource set configuration for HARQ
ACK/NACK feedback and aperiodic CSI reporting.

In addition, apart from the configuration of one or more PUCCH resource sets for the
HARQ ACK/NACK feedback, a BE/network may configure one or more PUCCH resource
sets for aperiodic CSI reporting and transmit the configured one or more PUCCH resource
sets to each UE through UE-specific High layer signaling. That is, one or multiple PUCCH
resource sets for only aperiodic CSI feedback for each UE may be configured and
transmitted to each UE through UE-specific High layer signaling.

In this case, one or more PUCCH resource sets for the aperiodic CSI feedback may
be separately configured for each PUCCH format or for each PUCCH duration, in the same
manner as the PUCCH resource set configuration method for the HARQ ACK/NACK
feedback, or be configured regardless of that.

When one or more separate PUCCH resource sets for aperiodic CSI reporting are
configured, as described above, one or more PUCCH resource sets for the aperiodic CSI
reporting may be configured for each UL BWP, or one or more PUCCH resource sets for the
aperiodic CSI reporting may be commonly configured in one or more UL BWPs.

In this regard, in a case where one or more PUCCH resource sets for separate
aperiodic CSI reporting are configured, the PUCCH resource allocation for the HARQ
ACK/NACK feedback through the DL allocation DL control information described above
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may be applied to PUCCH resource allocation for the aperiodic CSI reporting.
Additionally, an operation described above may be applied to an UL BWP activation or a
UE operation related to an UL BWP switching.

Additionally, when aperiodic CSI reporting through an UL grant is triggered, radio
channel indication information (i.e., a PUSCH or PUCCH) for the transmission of aperiodic
CSI reporting information by a UE may be included.

As described above, the method of the PUCCH resource set configuration and the
method of the corresponding PUCCH resource indication have been discussed, referring to
FIGs. 2 to 3C. Hereinafter, referring to FIGs. 4 to 7, methods of transmitting and receiving
UL control information by a UE and/or a BS, and the related UE and BS will be described in
detail.

FIG. 4 is a flowchart showing a method of a UE for transmitting UL control
information b according to embodiments of the present disclosure.

Referring to FIG. 4, a UE receives, from a BS, UL control channel resource set
configuration information for transmitting the UL control information S400.

One or more UL control channel resource sets may be configured for each UL BWP
configured for a UE. The UL BWP may be activated through DL control information.

Specifically, a corresponding serving cell for a DL transmission and/or reception
activates and uses one DL BWP contained in any DL subframe/slot/mini-slot of one or more
DL BWPs configured for a corresponding UE. Likewise, a corresponding serving cell for
an UL transmission and/or reception activates and uses one UL BWP contained in an UL
subframe/slot/mini-slot of one or more UL BWPs configured for a corresponding UE.

Activation/deactivation indications of the DL BWP and the UL BWP to an UE may
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be performed through DL control information (DCI) transmitted through a PDCCH.
Specifically, the activation/deactivation of the DL BWP may be performed through DL
assignment DL control information containing resource allocation information on a PDSCH.
Furthermore, the activation/deactivation of the UL BWP may be performed through an UL
grant including resource allocation information on a PUSCH.

For example, a UE may receive BWP configuration information on one or more
BWP sets configured by one or more BWPs configured for the UE from a BS. Next, the
UE may receive, from the BS, DL control information containing information for indicating
one of one or more BWPs contained in the one or more BWP sets configured by the BWP
configuration information. The UE may receive the PDSCH or transmit the PUSCH or
PUCCH through the one BWP indicated in the DL control information.

At this time, the BWP configuration information may be receive from the BS
through high layer signaling, such as RRC signaling.

In the NR, a BS/network may configure a single PUCCH resource set configured by
one or more PUCCH resources for HARQ ACK/NACK feedback or a plurality of PUCCH
resource sets, each of which is configured by one or more PUCCH resources, for each UE,
and then transmit the configured one or more PUCCH resource sets to each UE through
UE-specific higher layer signaling.

In a case where one or multiple PUCCH resource sets for an UE through the
UE-specific higher layer signaling are configured, the BS may transmit corresponding DL
allocation DL control information including PUCCH resource indication information for
HARQ ACK/NACK feedback by the UE in response to a corresponding PDSCH reception
when transmitting PDSCH scheduling control information for the UE through a PDCCH.
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Furthermore, the UE determines one of UL control channel resource sets contained
in UL control channel resource set configuration information S410.

In step S410, when the UL control channel resource sets to transmit the UL control
information are determined, the UE may determine one of the UL control channel resource
sets according to the size of the UL control information.

Furthermore, the UE determines one of UL control channel resources contained in
the determined one UL control channel resource setS420.

Additionally, the UE may receive from the BS DL control information containing
information indicating one, for the transmission of the UL control information, of UL
control channel resources configuring UL control channel resource sets.

At this time, the one UL control channel resource for the UL control information
transmission of the UL control channel resources contained in the determined UL control
channel resource set may be indicated from the BS through the DL control information.

As described above, the UE may determine, for each PDSCH transmission, one of
PUCCH resources contained in a single PUCCH resource set configured for the UE, or
determine one of a plurality of PUCCH resource sets configured for the UE and one of
PUCCH resources contained in the corresponding PUCCH resource set, and then
dynamically allocate a PUCCH resource.

Specifically, as a method of configuring PUCCH resource sets for an UE, in
configuring PUCCH resource sets for each UE for HARQ ACK/NACK feedback of the UE,
separate resource sets may be configured for each UL BWP configured for the UE.

For example, as illustrated in FIG. 3A, in a case where N (N is a natural number
greater than 1) UL BWPs for an UE are configured, separate PUCCH resource sets to each
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UL BWP for a PUCCH resource indication for HARQ ACK/NACK feedback of the UE
may be configured and transmitted to the UE through UE-specific higher layer signaling.

Referring to FIG. 3B, the BS may configure, for each BWP for a UE, total N
PUCCH resource sets, for example, from PUCCH resource sets for a BWP #1, PUCCH
resource sets for a BWP #2,..., up to PUCCH resource sets for a BWP #N. For example,
as illustrated in FIG. 3B, the BWP #2including PUCCH resource sets may be configured by
a first to fourth PUCCH resource sets.

In this case, each PUCCH resource configuring PUCCH resource sets configured for
each UL BWP through higher layer signaling may be defined as PUCCH format
configuration information, time/frequency domain PUCCH resource configuration
information (or additionally code domain resource configuration information) in the UL
BWP, or the like. For example, as illustrated in FIG. 3B, a second PUCCH resource set
may be configured by a first to fourth PUCCH resources.

Furthermore, when a BWP is configured with specific classes of PUCCH resource
sets, the PUCCH resource set indication information may be replaced by the specific
classification information. For examplewhen a separate PUCCH resource set is configured
for each of a PUCCH format, a PUCCH duration, a PUCCH payload size, and the like, each
of the corresponding PUCCH format information, PUCCH duration information, PUCCH
payload size information, and the like may be used in place of each of the PUCCH resource
set indication information.

That is, a separate PUCCH resource set may be configured according to a PUCCH
payload size to be transmitted by the UE, i.e. the payload size of UL control information,
and the PUCCH resource set for the PUCCH resource allocation may be determined
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according to the UL control information payload size to be transmitted by the UE. As
illustrated in FIG. 3B, only the PUCCH resource indication information (e.g. an
ACK/NACK resource indication (ARI) may be transmitted through DL allocation DL
control information, and, when the UE determines one or more PUCCH resource sets to
interpret it, derived may be a corresponding PUCCH resource set according to an UL
control information payload size (UCI payload size) to be transmitted by the UE through a
PUCCH resource allocated through the corresponding DL allocation DL control.

For example, the UL control information payload size may be divided into four areas
according to the number of bits, and one of a first to fourth PUCCH resource sets may be
derived according to the number of bits of the UL control information, as illustrated in FIG.
3B.

As illustrated in FIG. 3C, DL allocation DL control information may contain
PUCCH resource indication information (PUCCH resource information or a PUCCH
resource indicator). The PUCCH resource indication information indicates one UL
control channel resource, for the transmission of UL control information, of UL control
channel resources configuringan UL control channel resource set. For example, as
illustrated in FIG. 3B, in a case where the UL control channel resource set is configured by
the first to fourth PUCCH resources, PUCCH resource indication information illustrated in
FIG. 3C may indicate one of the four PUCCH resources.

The various methods described above referring to FIGs. 2 to 3C may be applied to a
specific PUCCH resource set configuration method and a corresponding PUCCH resource
indication in some embodiments of the present disclosure.

The UE transmits the UL control information through the determined the UL control
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channel resource S430.

FIG. 5 is a flowchart of a BS for receiving UL control information according to some
embodiments of the present disclosure.

Referring to FIG. 5, a BS transmits to a UE UL control channel resource set
configuration information for the transmission of the UL control information S500.

As described above, one or more UL control channel resource sets may be
configured for each UL BWP configured for a UE. The UL BWP may be activated
through DL control information.

Specifically, a corresponding serving cell for a DL transmission and/or reception
activates to use one DL BWP contained in any DL subframe/slot/mini-slot of one or more
DL BWPs configured for a corresponding UE. Likewise, the corresponding serving cell
for an UL transmission and/or reception activates to use one UL BWP contained in any UL
subframe/slot/mini-slot of one or more UL BWPs configured for the corresponding UE.

Activation/deactivation indications of the DL BWP and the UL BWP to an UE may
be performed through DL control information (DCI) transmitted through a PDCCH.
Specifically, the activation/deactivation of the DL BWP may be performed through DL
assignment DL control information containing resource allocation information on a PDSCH.
Furthermore, the activation/deactivation of the UL BWP may be performed through an UL
grant containing resource allocation information on a PUSCH.

For example, the UE may receive BWP configuration information on BWP sets
configured by BWPs configured for the UE from the BS. Next, the UE may receive DL
control information containing information indicating one of BWPs contained in the BWP
sets configured by the BWP configuration information from the BS. The UE may receive
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the PDSCH, or transmit the PUSCH or PUCCH through the one BWP indicated in the DL
control information.

At this time, the BWP configuration information may be receive from the BS
through high layer signaling, such as RRC signaling.

In the NR, a BS/network may configure a single PUCCH resource set configured by
PUCCH resources for HARQ ACK/NACK feedback or a plurality of PUCCH resource sets,
each of which is configured by PUCCH resources, for each UE, and then transmit the
configured PUCCH resource sets to each UE through UE-specific higher layer signaling.
In a case where PUCCH resource sets for an UE through the UE-specific higher layer
signaling are configured, when transmitting PDSCH scheduling control information for the
UE through a PDCCH, the BS may transmit corresponding DL allocation DL control
information including PUCCH resource indication information for HARQ ACK/NACK
feedback by the UE in response to a corresponding PDSCH reception.

Furthermore, the BS receives UL control information through one of UL control
channel resources configuring one of UL control channel resources contained in UL control
channel resource set configuration information S510.

As described above, the UL control channel resource sets for transmitting the UL
control information may be determined as one of the UL control channel resource sets
according to the size of the UL control information.

As described above, the BS may transmit to the UE DL control information
containing information indicating one, for the transmission of the UL control information, of
UL control channel resources configuring UL control channel resource sets.

At this time, for the UL control information transmission, the one of the UL control
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channel resources configuring the UL control channel resource sets may be indicated to the
UE through the DL control information.

That is, the BS selects, for each PDSCH transmission for an UE, one of PUCCH
resources configuring a single PUCCH resource set configured for the UE, or one of
PUCCH resources configuring one of PUCCH resource sets and a PUCCH resource set,
configured for the UE.  Then, the BS transmits the selected PUCCH resource through DL
allocation DL control information. Accordingly, the UE dynamically may allocate a
PUCCH resource to be used for HARQ ACK/NACK feedback.

In accordance with an embodiment of the present disclosure, proposed are a method
of configuring a PUCCH resource set and a method of indicating the corresponding PUCCH
resource.

As a method of configuring one or more PUCCH resource sets for an UE, in
configuring PUCCH resource sets for each UE for HARQ ACK/NACK feedback of the UE,
one or more separate resource sets may be configured for each UL BWP configured for the
UE.

For example, as illustrated in FIG. 3A, in a case where N (N is a natural number
greater than 1) UL BWPs for an UE are configured, separate PUCCH resource sets to each
UL BWP for a PUCCH resource indication for HARQ ACK/NACK feedback of the UE
may be configured and transmitted to the UE through UE-specific higher layer signaling.

Referring to FIG. 3B, the BS may set, for each BWP for a UE, total N
PUCCH resource sets, for example, from PUCCH resource sets for a BWP #1, PUCCH
resource sets for a BWP #2,..., up to one or multiple PUCCH resource sets for a BWP #N.
For example, as illustrated in FIG. 3B, the BWP#2 including PUCCH resource sets, may be
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configured by a first to fourth PUCCH resource sets.

In this case, each PUCCH resource configuring PUCCH resource sets configured for
each UL BWP through higher layer signaling may be defined as PUCCH format
configuration information, time/frequency domain PUCCH resource configuration
information (or additionally code domain resource configuration information) in the UL
BWP, or the like. For example, as illustrated in FIG. 3B, a second PUCCH resource set
may be configured by a first to fourth PUCCH resources.

In this regard, when a BWP is configured with specific classes of PUCCH resource
sets, the PUCCH resource set indication information may be replaced by the specific
classification information. For example, when a separate PUCCH resource set is
configured to each of a PUCCH format, a PUCCH duration, a PUCCH payload size, and the
like, each of the corresponding PUCCH format information, PUCCH duration information,
PUCCH payload size information, and the like may be used in place of each of the PUCCH
resource set indication information.

That is, a separate PUCCH resource set may be configured according to a PUCCH
payload size to be transmitted by the UE, i.e. the payload size of UL control information,
and the PUCCH resource set for the PUCCH resource allocation may be determined
according to the UL control information payload size to be transmitted by the UE. As
illustrated in FIG. 3B, only the PUCCH resource indication information (e.g. an
ACK/NACK resource indication (ARI) may be transmitted through DL allocation DL
control information, and, when the UE determines one or more PUCCH resource sets to
interpret it, derived may be a corresponding PUCCH resource set according to an UL control
information payload size (UCI payload size) to be transmitted by the UE through a PUCCH
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resource allocated through the corresponding DL allocation DL control.

For example, the UL control information payload size may be divided into four areas
according to the number of bits, and one of a first to fourth PUCCH resource sets may be
derived according to the number of bits of the UL control information, as illustrated in FIG.
3B.

As illustrated in FIG. 3C, DL allocation DL control information may contain
PUCCH resource indication information (PUCCH resource information or a PUCCH
resource indicator). The PUCCH resource indication information indicates one UL
control channel resource, for the transmission of UL control information, of UL control
channel resources configuring an UL control channel resource set. For example, as
illustrated in FIG. 3B, in a case where the UL control channel resource set is configured by
the first to fourth PUCCH resources, PUCCH resource indication information illustrated in
FIG. 3C may indicate one of the four PUCCH resources.

The various methods described above referring to FIGs. 2 to 3C may be applied to a
specific PUCCH resource set configuration method and a corresponding PUCCH resource
indication in some embodiments of the present disclosure.

FIG. 6 is a diagram illustrating a BS according to embodiments of the present
disclosure.

Referring to FIG. 6, a BS 600 includes a controller 610, a transmitter 620, and a
receiver 630.

In a method of allocating UL control channel resources for an UE in the NR, , the
controller 610 is configured to control overall operations so that separate PUCCH resource
sets are configured for each UL BWP configured for the UE.
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The transmitter 620 and the receiver 630 are used to transmit and receive signals,
messages, and data necessary for carrying out some embodiments as described above, to and
from the UE.

The transmitter 620 transmits to the UE UL control channel resource set
configuration information for the transmission of UL control information.

One or more UL control channel resource sets may be configured for each UL BWP
configured for the UE.

The UL BWP may be activated through DL control information.

The receiver 630 receives UL control information through one of one or more UL
control channel resources configuring one of UL control channel resources contained in UL
control channel resource set configuration information.

The one or more UL control channel resource sets for transmitting the UL control
information may be determined as one of the UL control channel resource sets according to
the size of the UL control information.

The BS may transmit to the UE DL control information containing information
indicating one, for the transmission of the UL control information, of UL control channel
resources configuring one or more UL control channel resource sets.

At this time, the one, for the UL control information transmission, of the UL control
channel resources configuring the UL control channel resource sets may be indicated to the
UE through the DL control information.

FIG. 7 is a diagram illustrating a UE according to embodiments of the present
disclosure.

Referring to FIG. 7, a UE 700 includes a receiver 710, a controller 720 and a
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transmitter 730.

The receiver 710 receives DL control information and data, messages through a
corresponding channel from a BS.

Furthermore, in a method of allocating one or more UL control channel resources for
any UE in the NR, the controller 720 is configured to control overall operations of the UE so
that separate one or more PUCCH resource sets are configured for each UL BWP configured
for the UE.

The transmitter 730 transmits UL control information and data, messages through a
corresponding channel to the BS.

The controller 720 determines one of one of UL control channel resource sets
contained in UL control channel resource set configuration information, and determines one
of UL control channel resources configuring the determined one UL control channel
resource set.

The UL control channel resource set(s) may be configured for each UL BWP
configured for the UE.

The UL BWP may be activated through the DL control information.

When the one or more UL control channel resource sets for transmitting the UL
control information are determined, the controller 720 may determine one of the UL control
channel resource sets according to the size of the UL control information.

The receiver 710 receives from the BS UL control channel resource set configuration
information for the transmission of UL control information.

The receiver 710 receives from the BS DL control information containing
information indicating one, for the transmission of the UL control information, of UL
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control channel resources configuring UL control channel resource sets. At this time, one
UL control channel resource, for the UL control information transmission, of UL control
channel resources configuring the determined UL control channel resource set may be
indicated from the BS through the DL control information.

The transmitter 730 transmits the UL control information through the determined UL
control channel resource.

The standardized specifications or standard documents related to the embodiments
described above have been omitted in order to simplify the description but constitute a part
of the present disclosure. Accordingly, it should be construed that the incorporation of the
content of the standardized specifications and part of the standard documents into the
detailed description and claims is included within the scope of the present disclosure.

The features, structures, configurations, and effects described in the present
disclosure are included in at least one embodiment but are not necessarily limited to a
particular embodiment. A person skilled in the art can apply the features, structures,
configurations, and effects illustrated in the particular embodiment embodiments to another
one or more additional embodiment embodiments by combining or modifying such features,
structures, configurations, and effects. It should be understood that all such combinations
and modifications are included within the scope of the present disclosure Although the
exemplary embodiments have been described for illustrative purposes, a person skilled in
the art will appreciate that various modifications and applications are possible without
departing from the essential characteristics of the present disclosure. For example, the
specific components of the exemplary embodiments may be variously modified. The various
embodiments described above can be combined to provide further embodiments. These and

39

Petitioners' Exhibit 1005
Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent

No. 10,638,463
Page 571 of 595



other changes can be made to the embodiments in light of the above-detailed description. In
general, in the following claims, the terms used should not be construed to limit the claims
to the specific embodiments disclosed in the specification and the claims, but should be
construed to include all possible embodiments along with the full scope of equivalents to
which such claims are entitled.  Accordingly, the claims are not limited by the disclosure.

EEIN3 2 <

Moreover, the terms “system,” “processor,” “controller,

EERNY3

component,” “module,”

EEINNY3

>

“interface,”, “model,” “unit” or the like are generally intended to refer to a computer-related
entity, either hardware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process running
on a processor, a processor, a controller, a control processor, an object, an executable, a
thread of execution, a program, and/or a computer. By way of illustration, both an
application running on a controller or processor and the controller or processor can be a
component. One or more components may reside within a process and/or thread of

execution and a component may be localized on one computer and/or distributed between

two or more computers.
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WHAT IS CLAIMED IS:

1. A method of transmitting uplink (UL) control information by a user equipment,
the method comprising:

Receiving, from a Dbase station, UL control channel resource set
configurationinformation for UL control information transmission;

determining one of UL control channel resource sets contained in the UL control
channel resource set configuration information;

determining one of UL control channel resources contained in the determined UL
control channel resource set; and

transmitting UL control information through the determined UL control channel

resource.

2. The method according to claim 1, wherein the UL control channel resource sets

are configured for each UL bandwidth part (BWP) configured for the user equipment.

3. The method according to claim 2, wherein the each UL BWP is activated through

DL control information.

4. The method according to claim 1, wherein the determining of the one of the UL

control channel resource sets is performed based on a size of the UL control information.

5. The method according to claim 1, further comprising receiving, from the base
station, downlink (DL) control information containing information indicating the one of the
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UL control channel resources for the UL control information transmission,
wherein the one of the UL control channel resources is indicated from the base

station through the DL control information.

6. A method of receiving uplink (UL) control information by a base station, the
method comprising:

transmitting UL control channel resource set configuration information for
transmitting UL control information to a user equipment; and

receiving the UL control information through one of UL control channel resources
configuring one of UL control channel resource sets contained in UL control channel

resource set configuration information.

7. The method according to claim 6, wherein the UL control channel resource sets

are configured for each UL bandwidth part (BWP) configured for the user equipment.

8. The method according to claim 7, wherein the each UL BWP is activated through

downlink (DL) control information.

9. The method according to claim 6, wherein the one of the UL control channel
resource sets for the UL control information transmission is determined based on a size of

the UL control information.

10. The method according to claim 6, further comprising transmitting, to the user
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equipment, DL control information containing information that indicates the one of the UL
control channel resources for the UL control information transmission,
wherein the one of the UL control channel resources is indicated to the user

equipment through the DL control information.

11. A user equipment for transmitting uplink (UL) control information, comprising:

a receiver configured to receive, from a base station, UL control channel resource set
configuration information for UL control information transmission;

a controller configured to determine one of UL control channel resource sets
contained in the UL control channel resource set configuration information, and determine
one of UL control channel resources configuring the determined one UL control channel
resource set; and

a transmitter configured to transmit the UL control information through the

determined UL control channel resource.

12. The user equipment according to claim 11, wherein the UL control channel
resource sets are configured for each UL bandwidth part (BWP) configured for the user

equipment.

13. The user equipment according to claim 12, wherein the each UL BWP is

activated through downlink (DL) control information.

14. The user equipment according to claim 11, wherein the determining of the one of
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the UL control channel resource sets is performed based on a size of the UL control

information.

15. The user equipment according to claim 11, wherein the receiver receives, from
the base station, DL control information containing information that indicates the one of the
UL control channel resources for the UL control information transmission,

wherein the one of the UL control channel resources is indicated from the base

station through the DL control information.
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ABSTRACT OF THE DISCLOSURE

Provided are a method of transmitting an uplink control information in a
next-generation/5G radio access network. The method may include receiving uplink
control channel resource set configuration information to transmit the uplink control
information from a base station, determining one of uplink control channel resource sets
contained in the uplink control channel resource set configuration information, determining
one of uplink control channel resources configuring the determined uplink control channel
resource set, and transmitting the uplink control information through the determined uplink

control channel resource.
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FIG.3C
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Title of Invention RADIO

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor ‘1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [ koin | ARk e
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service

City ‘P“Country of Residence | |Pl

Mailing Address of Inventor:

Address 1 Korea Telecom Research Center, Umyeon-dong) 151

Address 2 Taebong-ro, Seocho-gu

City ‘ Feoul | State/Province ‘ ‘

Postal Code | [137-140 | Countryi | ‘KR

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

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number 6277

Email Address ‘ Add Email Remove Email

Application Information:

Title of the Invention EW RADIO

Attorney Docket Number| [811.0206 Small Entity Status Claimed [ |

Application Type Nonprovisional v
Subject Matter tility -
Total Number of Drawing Sheets (if any) 2] Suggested Figure for Publication (if any)
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Application Data Sheet 37 CFR 1.76

Application Number

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
Title of Invention RADIO

Filing By Reference:

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

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

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

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

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

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

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number |76277

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 Fending -

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Division of ~] 16/147530 |2018-09-28
Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.
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Application Number

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
Title of Invention RADIO

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 pricrity 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 PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Cc>untryi Filing Date {YYYY-MM-DD) Access Code' (if applicable)
[10-2017-0128188 kr po1t7-09-29 B34C
Remove
Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
jio-2017-0162728 kr pot7-11-30 CBES5
Remove
Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Codel (if applicable)
j1o-2018-0077270 kr pots-07-03 9AA3
;:t:’(gtlt:)url:lnlforelgn Priority Data may be generated within this form by selecting the

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

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

18, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Number

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
Title of Invention RADIO

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
(JPQ), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPQO), 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 biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

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

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Data Sheet 37 CFR 1.76

Application Number

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW

Title of Invention RADIO

Applicant Information:

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

Applicant }1

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

identified in this section.

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

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

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

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name T CORPORATION

Mailing Address Information For Applicant:

Address 1 P06, Jeongja-dong, Bundang-gu, Seongnam-si

Address 2

City Gyeonggi-do State/Province

Countrgf ‘ '(R Postal Code 463-711
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2212

Petitioners' Exhibit 1005

Ericsson Inc., et al. v. KT Corporation, et al.

Case No. IPR2025-00083; U.S. Patent No. 10,638,463
Page 592 of 595



PTO/AIAM4 (11-15}

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

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

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

Attorney Docket Number | 811.0206

Application Data Sheet 37 CFR 1.76

Application Number

. . APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW
Title of Invention RADIO

Assignee |1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name KT CORPORATION
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 P06, Jeongja-dong, Bundang-gu, Seongnam-si
Address 2
City ‘ [Gyeonggi-do State/Province
Countryi | I(R Postal Code ¥63-711
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2dd

selecting the Add button.

Signature:

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

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

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

Signature |flan M. Hughes/ Date (YYYY-MM-DD)| 020-03-23
First Name | [lan Last Name | P—lughes Registration Number 1083
Additicnal Signature may be generated within this form by selecting the Add button.
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Application Data Sheet 37 CFR 1.76

811.0206

Application Number

Title of Invention RADIO

APPARATUS AND METHOD OF UPLINK CONTROL CHANNEL RESOURCE ALLOCATION FOR NEW

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

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

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

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

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

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

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

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

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

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

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

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