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Sir:

Under the provisions of 37 C.F.R. § 1.312, Applicant respectfully requests that the above-
identified application be amended as follows:

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of
this paper.

Remarks begin on page 8 of this paper.
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Appl. No. 15/860,962
Amdt. dated September 25, 2019
Reply to Notice of Allowance of June 25, 2019

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 15/860,962 Confirmation No.: 7593
Applicant : Sharp Kabushiki Kaisha et al.
First Named Inventor : Zhanping Yin

Filed : January 3, 2018

Art Unit : 2472

Examiner : Afsar M. Qureshi

Docket No. : SLA3700

Customer No. : 50735

Mail Stop Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT UNDER 37 C.F.R. § 1.312

Sir:

Under the provisions of 37 C.F.R. § 1.312, Applicant respectfully requests that the above-
identified application be amended as follows:

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of
this paper.

Remarks begin on page 8 of this paper.
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Appl. No. 15/860,962
Amdt. dated September 25, 2019
Reply to Notice of Allowance of June 25, 2019

Amendments to the Claims:

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

Listing of Claims:

1. (Currently Amended) A user equipment (UE) that communicates with a base station

apparatus, comprising:

receiving circuitry configured to receive a radio resource control (RRC) message
comprising first information used for configuring a periodicity,

the receiving circuitry configured to receive a RRC message comprising second
information used for configuring a numerology,

the receiving circuitry configured to detect in a common search space, a physical
downlink control channel for a downlink control information (DCI) format with
cyclic redundancy check (CRC) scrambled by a first radio network identifier
(RNTTI), the first RNTI being different from a Cell-RNTI (C-RNTI) and a semi-
persistent_scheduling C-RNTI, the first RNTI being used for indicating an
activation and a deactivation for an uplink data transmission on a physical uplink
shared channel (PUSCH) based on the periodicity and the numerology; and

transmitting circuitry configured to transmit confirmation information Medium Access
Control (MAC) Control Element (CE) in a case that third information used for
indicating the activation for the uplink data transmission on the PUSCH is
comprised in the DCI format with the CRC scrambled by the first RNTI,

the transmitting circuitry configured to perform, based on a detection of the DCI format
comprising the third information, the uplink data transmission on the PUSCH

based on the periodicity and the numerology, wherein

Attorney Docket No.: SLA3700
Customer No.: 50735

Page 2 of 8



Appl. No. 15/860,962
Amdt. dated September 25, 2019
Reply to Notice of Allowance of June 25, 2019

the transmitting circuitry is configured to transmit confirmation information MAC CE in
a case that fourth information used for indicating the deactivation for the uplink
data transmission on the PUSCH is comprised in the DCI format with the CRC
scrambled by the first RNTI, and

the confirmation_information MAC CE for the DCI format comprising the third
information is identified by a MAC protocol data unit (MAC PDU) subheader
with a logical channel identifier (LCID),

the confirmation_information MAC CE for the DCI format comprising the fourth
information is identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for the confirmation information MAC CE for the
DCT format comprising the third information and the confirmation information

MAC CE for the DCI format comprising the fourth information.

2. (Currently Amended) A base station apparatus that communicates with a user equipment

(UE), comprising:

transmitting circuitry configured to transmit a radio resource control (RRC) message
comprising first information used for configuring a periodicity,

the transmitting circuitry configured to transmit a RRC message comprising second
information used for configuring a numerology,

the transmitting circuitry configured to transmit in a common search space of a physical
downlink control channel, a downlink control information (DCI) format with
cyclic redundancy check (CRC) scrambled by a first radio network identifier
(RNTTI), the first RNTI being different from a Cell-RNTI (C-RNTI) and a semi-
persistent_scheduling C-RNTI, the first RNTI being used for indicating an
activation and a deactivation for an uplink data transmission on a physical uplink

shared channel (PUSCH) based on the periodicity and the numerology; and

Attorney Docket No.: SLA3700
Customer No.: 50735
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Appl. No. 15/860,962
Amdt. dated September 25, 2019
Reply to Notice of Allowance of June 25, 2019

receiving circuitry configured to receive confirmation information Medium Access
Control (MAC) Control Element (CE) in a case that third information used for
indicating the activation for the uplink data transmission on the PUSCH is
comprised in the DCI format with the CRC scrambled by the first RNTI,

the receiving circuitry configured to receive, based on a transmission of the DCI format
comprising the third information, the uplink data transmission on the PUSCH
based on the periodicity and the numerology, wherein

the receiving circuitry is configured to receive confirmation information MAC CE in a
case that fourth information used for indicating the deactivation for the uplink
data transmission on the PUSCH is comprised in the DCI format with the CRC
scrambled by the first RNTI, and

the confirmation_information MAC CE for the DCI format comprising the third
information is identified by a MAC protocol data unit (MAC PDU) subheader
with a logical channel identifier (LCID),

the confirmation_information MAC CE for the DCI format comprising the fourth
information is identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for the confirmation information MAC CE for the
DCT format comprising the third information and the confirmation information

MAC CE for the DCI format comprising the fourth information.

3. (Currently Amended) A communication method of a user equipment that communicates
with a base station apparatus, comprising:
receiving a radio resource control (RRC) message comprising first information used for
configuring a periodicity;
receiving a RRC message comprising second information used for configuring a

numerology;

Attorney Docket No.: SLA3700
Customer No.: 50735
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Appl. No. 15/860,962
Amdt. dated September 25, 2019
Reply to Notice of Allowance of June 25, 2019

detecting in a common search space, a physical downlink control channel for a downlink
control information (DCI) format with cyclic redundancy check (CRC) scrambled
by a first radio network identifier (RNTI), the first RNTI being different from a
Cell-RNTI (C-RNTI) and a semi-persistent_scheduling C-RNTI, the first RNTI
being used for indicating an activation and a deactivation for an uplink data
transmission on a physical uplink shared channel (PUSCH) based on the
periodicity and the numerology;

transmitting confirmation information Medium Access Control (MAC) Control Element
(CE) in a case that third information used for indicating the activation for the
uplink data transmission on the PUSCH is comprised in the DCI format with the
CRC scrambled by the first RNTI;

performing, based on a detection of the DCI format comprising the third information, the
uplink data transmission on the PUSCH based on the periodicity and the
numerology;

transmitting confirmation information MAC CE in a case that fourth information used for
indicating the deactivation for the uplink data transmission on the PUSCH is
comprised in the DCI format with the CRC scrambled by the first RNTI, wherein

the confirmation_information MAC CE for the DCI format comprising the third
information is identified by a MAC protocol data unit (MAC PDU) subheader
with a logical channel identifier (LCID),

the confirmation_information MAC CE for the DCI format comprising the fourth
information is identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for the confirmation information MAC CE for the
DCT format comprising the third information and the confirmation information

MAC CE for the DCI format comprising the fourth information.

Attorney Docket No.: SLA3700
Customer No.: 50735
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Appl. No. 15/860,962
Amdt. dated September 25, 2019
Reply to Notice of Allowance of June 25, 2019

4. (Currently Amended) A communication method of a base station apparatus that

communicates with a user equipment (UE), comprising:

transmitting a radio resource control (RRC) message comprising first information used
for configuring a periodicity;

transmitting a RRC message comprising second information used for configuring a
numerology;

transmitting in a common search space of a physical downlink control channel, a
downlink control information (DCI) format with cyclic redundancy check (CRC)
scrambled by a first radio network identifier (RNTI), the first RNTI being
different from a Cell-RNTI (C-RNTI) and a semi-persistent_scheduling C-RNTI,
the first RNTI being used for indicating an activation and a deactivation for the
uplink data transmission on a physical uplink shared channel (PUSCH) based on
the periodicity and the numerology;

receiving confirmation information Medium Access Control (MAC) Control Element
(CE) in a case that third information used for indicating the activation for the
uplink data transmission on the PUSCH is comprised in the DCI format with the
CRC scrambled by the first RNTI;

receiving, based on a transmission of the DCI format comprising the third information,
the uplink data transmission on the PUSCH based on the periodicity and the
numerology;

receiving confirmation information MAC CE in a case that fourth information used for
indicating the deactivation for the uplink data transmission on the PUSCH is
comprised in the DCI format with the CRC scrambled by the first RNTI, wherein

the confirmation_information MAC CE for the DCI format comprising the third
information is identified by a MAC protocol data unit (MAC PDU) subheader
with a logical channel identifier (LCID),

Attorney Docket No.: SLA3700
Customer No.: 50735
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Appl. No. 15/860,962
Amdt. dated September 25, 2019
Reply to Notice of Allowance of June 25, 2019

the confirmation_information MAC CE for the DCI format comprising the fourth
information is identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for the confirmation information MAC CE for the
DCT format comprising the third information and the confirmation information

MAC CE for the DCI format comprising the fourth information.

Attorney Docket No.: SLA3700
Customer No.: 50735
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Appl. No. 15/860,962
Amdt. dated September 25, 2019
Reply to Notice of Allowance of June 25, 2019

REMARKS
In a Notice of Allowance dated June 25, 2019, all pending claims were allowed. By this
paper, claims 1-4 have been amended. Support for the amendments is provided by at least
paragraph [0072] of Applicant’s specification. Applicant respectfully requests that this claim
amendment be entered under 37 C.F.R. § 1.312.

Respectfully submitted,

/Wesley L. Austin/

Wesley L. Austin
Reg. No. 42,273
Attorney for Applicant

Date: September 25, 2019

AUSTIN RAPP

170 South Main Street, Suite 735
Salt Lake City, Utah 84101
Telephone: (801) 537-1700

Attorney Docket No.: SLA3700
Customer No.: 50735
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15/860,962 01/03/2018 Kai Ying SLA3700 7593

TITLE OF INVENTION: SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE LOW LATENCY
COMMUNICATIONS

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/25/2019

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

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

50735 7590 06/25/2019 Certificate of Mailing or Transmission

AUSTIN RAPP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
170 SOUTH MAIN STREET addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 735 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
SALT LAKE CITY, UT 84101 (Typed or primed name)
(Signature)
(Date)
APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/860,962 01/03/2018 Kai Ying SLA3700 7593

TITLE OF INVENTION: SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE LOW LATENCY

OMMUNICATIONS
APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 09/25/2019
EXAMINER | ART UNIT | CLASS-SUBCLASS |
QURESHI, AFSARM 2472 370-310000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

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

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

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

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

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/860,962 01/03/2018 Kai Ying SLA3700 7593
50735 7590 06/25/2019 | EXAMINER |
AUSTIN RAPP QURESHI, AFSAR M
170 SOUTH MAIN STREET
SUITE 735 | ART UNIT PAPER NUMBER |
SALT LAKE CITY, UT 84101 2472

DATE MAILED: 06/25/2019

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

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

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

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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

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



Application No. Applicant(s)
; . 15/860,962 Ying et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
AFSAR M QURESHI 2472 Yes

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

1.4} This communication is responsive to Amendments rcvd. on 6/5/2019.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 1-4 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

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

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

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

/AFSAR M QURESHV/ 6/19/2019
Primary Examiner, Art Unit 2472

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190619




Application/Control Number: 15/860,962 Page 2
Art Unit: 2472

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

under the first inventor to file provisions of the AlA.

Response to Amendment
2. This Office Action is responsive to Amendments received on 06/05/2019.
Claims 1-4 have been amended.

Claims 1-4 are pending in the instant application.

Allowable Subject Matter
3. Claims 1-4 are allowed over the closest prior art.
The following is a statement of reasons for the indication of allowable subject
matter:

As argued by the Applicant, the amended features are not disclosed by
the cited prior art references taken alone or in combination. The combination of
cited Documents (CATT: "Feedback for SPS PDCCH Command”, 3GPP Draft;
R2-156256, Vol. Ran WG2, no. Anaheim, USA; XP051005752, and OUCHI et
al., US 10,080,228) fail to disclose the novel features of transmitting RRC
message in DCI format with CRC scrambled by a first RNTI, the first RNTI being
different from a Cell-RNTI (C-RNTI) and a semi-persistent C-RNTI, and,
receiving confirmation information identified by a MAC PDU subheader with a

logical channel identifier (LCID), as claimed herein.



Application/Control Number: 15/860,962 Page 3
Art Unit: 2472

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to AFSAR M QURESHI whose telephone number is

(671)272-3178. The examiner can normally be reached on M-F 8 am - 4 pm.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Hassan Kizou can be reached on 571 272 3088. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/AFSAR M QURESHI/
Primary Examiner, Art Unit 2472
6/19/2019



Application/Control No.

Applicant(s)/Patent Under Reexamination

Index of Claims 15/860,962 Ying et al.
AFSAR M QURESHI 2472
v | Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS

Claims renumbered in the same order as presented by applicant

(O cPA O T.D. O R.1.47

CLAIM

DATE

Final

Original | 02/28/2019 | 06/19/2019

1

1

2
3
4

NINININ

2
3
4

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20190619




Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 15/860,962 Ying etal.
H““H““ HH“H “H“‘ o s
AFSAR M QURESHI 2472
CPC - Searched*
Symbol Date Examiner
HO04L 5/0053, 0098, 0055 02/27/2019 AQ
H04W 72/0413, 042; 48/12; 4/70 02/28/2019 AQ
HO04J 2211/006 02/28/2019 AQ
updated search 06/19/2019 AQ
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

search.

Search Notes

Search Notes Date Examiner
EAST ,WEST,DERWENT,IEEE, IP.Com,INSPEC, PgPubs., USPAT, 02/28/2019 AQ

EPO, JPO, IBM, NPL, Text, GOOGLE

updated search (112, 101) 06/19/2019 AQ
Interference Search

US Class/CPC .
Symbol US Subclass/CPC Group Date Examiner
HO4L 5/0053, 0098, 0055 06/19/2019 AQ
HO4W 72/0413, 042; 48/12; 4/70 06/19/2019 AQ

HO04J 2211/006 06/19/2019 AQ

/AFSAR M QURESHYI/
Primary Examiner, Art Unit 2472

6/19/2019

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20190619




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |60 962 Ying etal.
H “ ““H Examiner Art Unit
AFSAR M QURESHI 2472
CPC
Symbol Type Version
HO4W ‘ F 2013-01-01
HO4W | 204301=01
HO4W | 2018-02-04
HO4W | 2013:01:01
HO4L | 2013:01-01
HO4L | 20130101
HO04J A 20130101
HO4L A 2013-01:01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 4
/AFSAR M QURESHI/ 19 June 2019 . . -
Primary Examiner, Art Unit 2472 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20190619
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination
15/860,962 Ying et al.

Examiner Art Unit

AFSAR M QURESHI 2472

INTERNATIONAL CLASSIFICATION

CLAIMED

H04W72/04 72
H04W4/70 4
H04W48/12 48
HO04L5/00 5
CPCONLY NLY
NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

Primary Examiner, Art Unit 2472
(Primary Examiner)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 4
/AFSAR M QURESHI/ 19 June 2019

O.G. Print Claim(s) | O.G. Print Figure
(Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No.: 20190619
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |60 962 Ying etal.

H “ ““H Examiner Art Unit
AFSAR M QURESHI 2472

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

Final |Original]Final |Original|Final [Original|Final |Original|Final [Original]Final |Original]Final |Original]Final |Original
1
2
3
4
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 4
/AFSAR M QURESHI/ 19 June 2019 . . A
Primary Examiner, Art Unit 2472 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20190619
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EAST Search History

EAST Search History

EAST Search History (I nterference)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

L1

1929

("uplink ultra-reliable low latency
communications” or URLLC)

us-
PGPUB;
USPAT

ADJ

OFF

2019/06/19
08:07

L2

54

1 and ((MAC and LCID) and ( resource and
periodicity))

us-
PGPUB;
USPAT

ADJ

OFF

2019/06/19
08:10

L3

54

2 AND ( (H04W72/042 OR H04W76/27 OR
HO4W72/0413 OR HO4W74/0833 OR
HO4W72/14 OR HO4W72/0453 OR
HO4W72/046 OR HO4W72/1284 OR
HO4W88/08 OR H04W28/0278 OR
HO4W74/008 OR HO4W76/28 OR HO4W76/1 1
OR H04W16/28 OR H04W24/08 OR
HO4W52/146 OR HO4W72/04 OR
HO4W72/1242 OR HO4W72/1268 OR
HO4W72/1289 OR HO4W74/0866 OR
HO4W16/32 OR HO4W28/20 OR HO4W48/10
OR H04W48/20 OR H04W52/228 OR
HO4W52/325 OR HO4W68/005 OR HO4W68/02
OR H04W72/0406 OR H04W72/044 OR
HO4W72/048 OR HO4W72/06 OR HO4W72/12
OR H04W72/1278 OR H04W76/10 OR
HO4W76/38 OR HO4W80/02 OR HO4W84/02
OR H04W88/02 OR H04W24/02 OR
HO4W24/10 OR H04W28/18 OR HO4W36/0055
OR H04W36/02 OR H04W56/001 OR
HO4W68/025 OR HO4W68/04 OR
HO4W74/0841 OR HO4W74/085 OR
HO4W76/14 OR HO4W88/10 OR HO4W16/14
OR H04W24/04 OR H04W28/06 OR
HO4W36/0072 OR H04W36/0083 OR
HO4W36/08 OR HO4W36/30 OR HO4W48/12
OR H04W4/70 OR H04W52/0206 OR
HO4W52/0212 OR HO4W52/18 OR HO4W52/34
OR H04W52/38 OR H04W60/00 OR
HO4W68/00 OR HO4W72/02 OR HO4W72/0446
OR H04W72/085 OR H04W72/087 OR
HO4W72/10 OR H04W72/1257 OR
HO4W72/1294 OR HO4W76/00 OR HO4W76/12
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 15/860,962 Confirmation No.: 7593
Applicant : Sharp Kabushiki Kaisha

First Named Inventor : Kai Ying

Filed : January 3, 2018

Art Unit : 2472

Examiner : Afsar M. Qureshi

Docket No. : SLA3700

Customer No. : 50735

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

Alexandria, VA 22313-1450

AMENDMENT

Sir:

In response to the Office Action dated March 5, 2019, please amend the above-identified
application as follows:

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of
this paper.

Remarks/Arguments begin on page 9 of this paper.
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REMARKS/ARGUMENTS
In the Office Action dated March 5, 2019 (hereinafter, “Office Action”), claims 1-4 were

rejected under 35 U.S.C. § 103. By this paper, claims 1-4 are being amended.
Applicant respectfully responds to the Office Action.

I Claims 1-4 Rejected Under 35 U.S.C. § 103

Claims 1-4 stand rejected under 35 U.S.C. § 103 based on CATT: “Feedback for SPS
PDCCH command” R2-156256 (hereinafter, “R2-156256”) in view of U.S. Patent No.
10,080,228 to Ouchi et al. (hereinafter, “Ouchi”). Applicant respectfully requests reconsideration
in view of the above claim amendments and the following remarks.

The factual inquiries that are relevant in the determination of obviousness are
determining the scope and contents of the prior art, ascertaining the differences between the prior
art and the claims in issue, resolving the level of ordinary skill in the art, and evaluating evidence
of secondary considerations. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406 (2007) (citing
Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966)). As the Board of Patent Appeals and
Interferences has confirmed, “obviousness requires a suggestion of all limitations in a claim.” Ex
parte Wada & Murphy, No. 2007-3733 (B.P.A.L Jan. 14, 2008) (citing CFMT, Inc. v. Yieldup
Int’l Corp., 349 F.3d 1333, 1342 (Fed. Cir. 2003)).

Claim 1 has been amended as shown above. This amendment is supported by at least
paragraphs [0057], [0058], [0060], [0073], [0085], [0086] and [00103] of the originally-filed
specification. The combination of R2-156256 and Ouchi does not teach or suggest this claimed
subject matter.

Claim 1, as amended, recites claim subject matter that includes the following:

the receiving circuitry configured to detect in a common search space, a physical
downlink control channel for a downlink control information (DCI) format
with cyclic redundancy check (CRC) scrambled by a first radio network
identifier (RNTTI), the first RNTI being different from a Cell-RNTI (C-
RNTTI) and a semi-persistent C-RNTI, the first RNTI being used for
indicating an activation and a deactivation for an uplink data transmission

Attorney Docket No.: SLA3700
Customer No.: 50735
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on a physical uplink shared channel (PUSCH) based on the periodicity and
the numerology; and

transmitting circuitry configured to transmit confirmation information Medium
Access Control (MAC) Control Element (CE) in a case that third
information used for indicating the activation for the uplink data
transmission on the PUSCH is comprised in the DCI format with the CRC
scrambled by the first RNTI,

the transmitting circuitry configured to perform, based on a detection of the DCI
format comprising the third information, the uplink data transmission on
the PUSCH based on the periodicity and the numerology, wherein

the transmitting circuitry is configured to transmit confirmation information MAC
CE in a case that fourth information used for indicating the deactivation
for the uplink data transmission on the PUSCH is comprised in the DCI
format with the CRC scrambled by the first RNTI, and

the confirmation MAC CE for the DCI format comprising the third information is
identified by a MAC protocol data unit (MAC PDU) subheader with a
logical channel identifier (LCID),

the confirmation MAC CE for the DCI format comprising the fourth information
is identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for the confirmation information MAC CE for
the DCI format comprising the third information and the confirmation
information MAC CE for the DCI format comprising the fourth
information.

R2-156256 does not teach or suggest this subject matter. Rather, R2-156256 observes
that the “UE does not skip the first available SPS occasion (i.e. UE send UL data or padding
while no UL data in buffer in the occasion) after the PDCCH deactivation command is not
enough for eNB to distinguish PDCCH reception from PDCCH missing.” (R2-156256, page 3.)
It then goes on to propose that “RAN2 to consider introducing new MAC CE to acknowledge the
reception of PDCCH activation/deactivation command for SPS while skip UL transmission with
no data in buffer feature is active.” (Id.) However, this does not teach or suggest claim 1, as
amended. Furthermore, Ouchi does not disclose claim 1, as amended.

For at least the foregoing reasons, Applicant respectfully submits that amended claim 1 is

allowable.

Attorney Docket No.: SLA3700
Customer No.: 50735
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Amended claim 2 recites corresponding features as claim 1. As discussed above, the
combination of R2-156256 and Ouchi does not teach or suggest this claimed subject matter.
Accordingly, Applicant respectfully submits that amended claim 2 is allowable.

Amended claim 3 recites corresponding features as claim 1. As discussed above, the
combination of R2-156256 and Ouchi does not teach or suggest this claimed subject matter.
Accordingly, Applicant respectfully submits that amended claim 3 is allowable.

Amended claim 4 recites corresponding features as claim 1. As discussed above, the
combination of R2-156256 and Ouchi does not teach or suggest this claimed subject matter.

Accordingly, Applicant respectfully submits that amended claim 4 is allowable.

CONCLUSION

In view of the foregoing, Applicant respectfully submits that all pending claims in the
present application are in a condition for allowance, which is earnestly solicited. Should any
issues remain unresolved, the Examiner is encouraged to telephone the undersigned at the

number provided below.

Respectfully submitted,

/Wesley L. Austin/

Wesley L. Austin
Reg. No. 42,273
Attorney for Applicant

Date: June 5, 2019

AUSTIN RAPP

170 South Main Street, Suite 735
Salt Lake City, Utah 84101
Telephone: (801) 537-1700

Attorney Docket No.: SLA3700
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Amendments to the Claims:

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

Listing of Claims:

1. (Currently Amended) A user equipment (UE) that communicates with a base station

apparatus, comprising:
receiving circuitry configured to receivefrom-a-basestation-apparatus; a radio resource
control (RRC) message +reluding comprising first information used for

configuring a periodicity fer-anuphalkdatatransmission,

the receiving circuitry configured to receive a RRC message comprising second

information used for configuring a numerology,

the receiving circuitry configured to reeetve-er detect in a common search space, a

physical downlink control channel for a downlink control information (DCI)

format with cyclic redundancy check (CRC) scrambled by a first radio network
identifier (RNTI), the first RNTI being different from a Cell-RNTI (C-RNTI) and

a semi-persistent C-RNTI, the first RNTI being frem-the-base-statton-apparatus;
seeond-nfermation used for indicating an activation and a deactivation for [[the]]

an uplink data transmission on a physical uplink shared channel (PUSCH) based

on the periodicity and the numerology; and

transmitting circuitry configured to transmit-+te-the-base-stationapparatus; confirmation

information Medium Access Control (MAC) Control Element (CE) in a case that

third information used for indicating the activation for the uplink data

transmission on the PUSCH is comprised in the DCI format with the CRC
scrambled by the first RNTI for-the-secondinformation,

the transmitting circuitry configured to perform, based on a detection of the DCI format

comprising the third information enaphysteal-uplinkshared-channelto-the base
station-apparatas, the uplink data transmission on the PUSCH based on the

Attorney Docket No.: SLA3700
Customer No.: 50735
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periodicity and the numerology firstinfermation-and-the-secondinformation,

wherein

the transmitting circuitry is configured to transmit-te-the-basestation-apparatus;

confirmation information MAC CE in a case that fourth information used for

indicating the deactivation for the uplink data transmission on the PUSCH is
comprised in the DCI format with the CRC scrambled by the first RNTI forthe
thirdinformation, and

the confirmation MAC CE for the DCI format comprising the third information is
identified by a MAC protocol data unit (MAC PDU) subheader with the-same
index—eof a logical channel identifier (LCID),

the confirmation MAC CE for the DCI format comprising the fourth information is
identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for identiyirg the confirmation information MAC
CE for the DCI format comprising the third information seeerdinformation and

the confirmation information MAC CE for the DCI format comprising the fourth
information thirdinfermation.

2. (Currently Amended) A base station apparatus that communicates with a user equipment
(UE), comprising:
transmitting circuitry configured to transmit;+te-a-tserequipment; a radio resource control

(RRC) message ineluding comprising first information used for configuring a
periodicity feranuphnkdatatransmission,

the transmitting circuitry configured to transmit a RRC message comprising second

information used for configuring a numerology,

Attorney Docket No.: SLA3700
Customer No.: 50735
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the transmitting circuitry configured to transmit [[on]] in a common search space of a
physical downlink control channel, to-the-userequipment; a downlink control
information (DCT) format with cyclic redundancy check (CRC) scrambled by a
first radio network identifier (RNTI), the first RNTI being different from a Cell-
RNTI (C-RNTI) and a semi-persistent C-RNTTI. the first RNTI being seeond

infermation used for indicating an activation and a deactivation for [[the]] an

uplink data transmission on a physical uplink shared channel (PUSCH) based on

the periodicity and the numerology; and

receiving circuitry configured to receivefremthe-userequipment; confirmation

information Medium Access Control (MAC) Control Element (CE) in a case that

third information used for indicating the activation for the uplink data

transmission on the PUSCH is comprised in the DCI format with the CRC
scrambled by the first RNTI for-the-secondinformation,

the receiving circuitry configured to receive, based on a transmission of the DCI format

comprising the third information, the uplink data transmission on the PUSCH en-a

#ansiissien based on the periodicity and the numerology frstinformation-and
the-second-infermation, wherein

the receiving circuitry is configured to receive;+fromthe-userequipment; confirmation

information MAC CE in a case that fourth information used for indicating the

deactivation for the uplink data transmission on the PUSCH is comprised in the

DCI format with the CRC scrambled by the first RNTI forthe-thirdnformation,

and
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the confirmation MAC CE for the DCI format comprising the third information is
identified by a MAC protocol data unit (MAC PDU) subheader with the-same
index—eof a logical channel identifier (LCID),

the confirmation MAC CE for the DCI format comprising the fourth information is
identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for identifying the confirmation information MAC
CE for the DCI format comprising the third information seeerdinformation and

the confirmation information MAC CE for the DCI format comprising the fourth
information third4nformation.

3. (Currently Amended) A communication method of a user equipment that communicates

with a base station apparatus, comprising:

receiving-—trem-a-base-stattonapparatus; a radio resource control (RRC) message
inetading comprising first information used for configuring a periodicity feran

Lnkd ssion:

receiving a RRC message comprising second information used for configuring a

numerology;

reeetvingon detecting in a common search space, a physical downlink control channel

for a downlink control information (DCI) format with cyclic redundancy check
(CRC) scrambled by a first radio network identifier (RNTI). the first RNTI being
different from a Cell-RNTI (C-RNTI) and a semi-persistent C-RNTI, the first
RNTTI being fremthe-base-station-apparatus;-secondinformation used for

indicating an activation and a deactivation for [[the]] an uplink data transmission

on a physical uplink shared channel (PUSCH) based on the periodicity and the

numerology;
transmitting+te-the-base-station-apparatis; confirmation information Medium Access

Control (MAC) Control Element (CE) in a case that third information used for

indicating the activation for the uplink data transmission on the PUSCH is

Attorney Docket No.: SLA3700
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4.

comprised in the DCI format with the CRC scrambled by the first RNTI forthe
Ling ion:

performing, based on a detection of the DCI format comprising the third information es-a

physteal-uphnlcshared-channelto-the-base-stattenapparatas, the uplink data

transmission on the PUSCH based on the periodicity and the numerology st

transmitting;—+te-the-base-station-apparatus; confirmation information MAC CE in a case

that fourth information used for indicating the deactivation for the uplink data

transmission on the PUSCH is comprised in the DCI format with the CRC
scrambled by the first RNTI for-the-third—nformation, wherein

the confirmation MAC CE for the DCI format comprising the third information is
identified by a MAC protocol data unit (MAC PDU) subheader with the-same
index—eof a logical channel identifier (LCID),

the confirmation MAC CE for the DCI format comprising the fourth information is
identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for identifying the confirmation information MAC
CE for the DCI format comprising the third information seeerdinformation and

the confirmation information MAC CE for the DCI format comprising the fourth
information thirdinfermation.

(Currently Amended) A communication method of a base station apparatus that

communicates with a user equipment (UE), comprising:

transmitting—+te-a-aser-eguipment; a radio resource control (RRC) message setuding

comprising first information used for configuring a periodicity feranuplnk-data
ission:

Attorney Docket No.: SLA3700
Customer No.: 50735
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Amdt. dated June 5, 2019
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transmitting a RRC message comprising second information used for configuring a

numerology;

transmitting [[on]] in a common search space of a physical downlink control channel, te
the-usereguipment; a downlink control information (DCI) format with cyclic
redundancy check (CRC) scrambled by a first radio network identifier (RNTI),
the first RNTI being different from a Cell-RNTI (C-RNTI) and a semi-persistent
C-RNTTI, the first RNTI being second-information used for indicating an

activation and a deactivation for the uplink data transmission on a physical uplink

shared channel (PUSCH) based on the periodicity and the numerology;
receiving;—+rom-the-user-equipment; confirmation information Medium Access Control
(MAC) Control Element (CE) in a case that third information used for indicating

the activation for the uplink data transmission on the PUSCH is comprised in the
DCI format with the CRC scrambled by the first RNTI forthe-second
k. ion:

receiving, based on a transmission of the DCI format comprising the third information,

the uplink data transmission on the PUSCH en-aphysteal-uphnkshared-channek

from-the-user-equipment—the-uplinkcdatatransmisston based on the periodicity
and the numerology firstinformation-and-the secondinformation;

receiving;—+rom-the-user-equipment; confirmation information MAC CE in a case that

fourth information used for indicating the deactivation for the uplink data

transmission on the PUSCH is comprised in the DCI format with the CRC
scrambled by the first RNTI for-the-third—nformation, wherein

Attorney Docket No.: SLA3700
Customer No.: 50735
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the confirmation MAC CE for the DCI format comprising the third information is
identified by a MAC protocol data unit (MAC PDU) subheader with the-same
index—eof a logical channel identifier (LCID),

the confirmation MAC CE for the DCI format comprising the fourth information is
identified by the MAC PDU subheader with the LCID, and

the same index of the LCID is used for identifying the confirmation information MAC
CE for the DCI format comprising the third information seeerdinformation and

the confirmation information MAC CE for the DCI format comprising the fourth
information third4nformation.
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES
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of patent applications on the same invention in member countries, but does not result in a grant of "an international
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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
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can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.
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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
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date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
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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
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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
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
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and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
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attraction best practices. To learn more about why the United States is the best country in the world to develop
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Document Description: Power of Altorney Approved for use through D1/31/2018. OME 0651-003%
U5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papermwork Reduction Act of 1685, no persons are required to respond to a collection of information unless it displgys a valid OMB control number.
"
TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS )

NOTE: This form is to be submitted with the Power of Attomey by Applicant form (PTO/AIA/S2E) 1o identify the application 1o which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIA/BZA nor form PTO/AIASZE identifies the application to which the Power of Altorney is
directed, the Power of Attorney will not Be recognized in the application.

Application Number 15/860,962

Filing Date 01/03/2018

First Named Inventor Kai Ying

Title SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS
FOR UPLINK ULTRA RELIABLE LOW LATENCY COMMUNICATIONS

Art Unit 2477

Examiner Name Afsar M. Qureshi

Attorney Docket Number 1SLAI700

SIGNATURE of Applicant or Patent Practitioner
Signature \Wesley L. Austin/ pate optonal | (05/24/2019

Name Wesley L. Austin Registration 1 42273

Number

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use muliiple forms.

v/ *Total of 2 forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes 1o complete, including gathering, preparing, and submitling the completed
application form 1o the USPTO. Time will vary depending upon the individual case. Any commenis 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 ARDRESS. SEND T0: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1450,

if you need assistance in completing the form, call 1-800-PT0O-8199 and select aption 2.
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Doc Code: PA.

P RV . , PTOIAAB2E {(G7-

Document Desor ipion: Fower of Aﬁomey Approved for use through 01731/2018. OMB 0651- pdgﬂ
U8 Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

red to respond 1o a collaction of information unless It displays 5 valid OME control number

Under the Paperwork Reduction Aot of 1985, no persens ars requl

POWER OF ATTORNEY BY APPLICANT

! hereby revole all previeus powers of attorney given in the appiication identifled in glther the attached transmittal lefter or
the boxes below.
Application Number Filing Date

{Note: The boxes above may be left biank if information Is provided on form PTOMAIASZA)
| hereby appoint the Patent Practitioner(s} associatad with the *oliovvmg Customer Number as mylour atturney(s) or ageni{s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the appiication referenced in
the attached tranemitial letter form PTOAIABZA) or identified above:

o L0738

{ hereby appoint Practitioner(s) named in the attached list (fo‘fm PTO/AIABRC) s my/uu attorney(s) or agent(s), and to transact
ail busme s i the United Stat% Patent and Trademark Offiee corinested therewith for the paient application referenced in the
aohed

transmittal letter form PTO/AIABZA) or identified above, (Note: Complete form PTOIAIABRC, }

!‘hf2 a'idrem asgociated Wlth the above-mentioned Gustomer Number

OR
::[ The address associated with Custormer Number:
OR
E:'} ?—'-Erm'u_r
s indivicdual Name
Addrass
City i State E i Zip i
Country
Telephone i Email

| am the Applicant (if the Applicant is a juristic entity, list the Applicart neme In the box):

FG Innovation Company Limited

[:} inventor or Joint Inventor (titls not required balow)

E Legal Representative of a Deceased or Lagally Incapaditated Inventor (tils not required below)

3,{: Assignes or Person to Whom the Inventor Is Under an Obligation to Assign {provide signer's title if applicant is g juristic enfity)

Parson Who Otherwise Shows Sufficisnt Proprietary Interest (s.g., & petition under 837 CFR 1.46(b}(2) was grantsd in the
appiication or is concurrently being filad with this document {provids signer's title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose Hitle Is supplied below) is

authorized to act on behalf of the applivant {e.g., where the applicant is a jurisiic endity).
Signature fﬂ”o f\,/mﬁ,, / M W, i Date {Opticnal) 3
Nams CHIE-MING CROU N
Title CEC

NOTE: Signaturs - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for sighature requirem
and certifications. If mere than one applicant, use multiple forms,

@Toiai of 2 forms are submiited.

Rt

RIS,
This collection of infermation is required by 37 C.”R 1,131, 1.32, and 1.38. Th 8 infor

nformation is requirzd to obtain or retain a bensfit by the public which is 1o file {and by the
BPTO to process) an app Hcation, uonﬂcer:t allty ls ga‘remed by 38 US.C 1 i 111 nd 1 1:1 THs ucliao’tion i¢ astimated to take 3 minutes to complsie,
inciuding Qa“‘vf*l’lng, prepaling, and submitiing the compieted sppleation fohm o 8l Timea y tents on the amount
of time you (equ e to complete this form andfor suggestions for reducing this burd r—z in.ormamn Oﬁ‘ir:ei, LIS, Patent and Trademasrk Office, U S,
mpur‘me. 1t of Gommerce, P.O, Box 1450, Alsxandria, VA 22313-1450. DO NOT S ! O FORMS TO THIS ADDRESS, SEND TO: Commissionsr
for Patents, P.O, Box 1450, Alexandria, VA 223131450

if you need assis.fance in completing ihe form, call 1-800-PTQ-9189 and select option 2,




PTCIAIA/GE (08-12)

Approved for use through 01/31/2013. OMB 0851-0031

11.8. Patent and Tradernark Office; U 8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ne persens are reguired to respond {o a collection of information uniess it dispiays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

ApplicanyPatent Owner: 18l Ying et al.
Application No./Patent No.: 15/860,962 Filed/lssue Date: O H/08/2018
Titiag: SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE LOW LATENCY COMMUNICATIONS

FG Innovation Company Limited g Corporation

(Name of Assignes) {Type of Assignes, e.g., corporation, parinership, university, government agency, atc.)

states thal, for the patent application/patent identified above, it is (choose gne of options 1, 2, 3 or 4 below):
1. D The assignee of the entire right, title, and interest.
An assignee of less than the entire right, title, and interest (check applicable box):

i . .. - 2 . ~ \ .
jj The extent {by percentage) of its ownership interest is 6"’ _______________________ %. Additional Statement{s) by the owners

holding the balance ¢of the interest must be submitted to account for 100% of the ownarship intarest.

P

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

9

Adgditional Statement(s) by the owner(s) holding the balance of the interest must be submitied to account for the entir

right, title, and interest.
3. u The assignee of an undivided interest in the entirely (2 complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the enfire right, title, and interest are:

Additional Statement{s) by the cwner(s} holding the balance of the interest must be submiited to account for the entire
right, title, and interast.

4. D The recipient, via a court proceeding or the like (2.g., bankruptey, probate), of an undivided interest in the entirely (a
complete transfer of ownership interest was made). The certified document(s) showing the transier is altached.

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

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

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

1 From: KalYing etal To: Sharp Laboratories of America, Inc.

The document was recorded in the United States Patent and Trademark Office at
Regl V44668 , Frame 0807 , Ot for which a copy thereof is affached.

2 From: Sharp Laboratories of America, Inc. To: Sharp Kabushiki Kaisha

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

Reei 049982 , Frame 0251 . or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain ar retain a benetit by the public which is to file {and by the USPTO to
an application. Confidentiality is governed by 35 U.S.C. 122 a3nd 37 CFR 1.11 and 1.14. This collection is
gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any commants on the amount
of time you require o complete this form and/or suggestions
Office, LU.8. Department of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES QR COMPLETED FORMS TO THIS ADDRESS. SEND

process) 5 is estimated to take 12 minutes to complete, including
; for reducing this burden, should be sent to the Chief Information Officer, U.S. Patant and Trademark
TO: Commissioner for Palents, P.O. Box 1450, Alexandria, VA 22313-1450.

I vou need assistance in completing the form, call 1-800-PT(-9199 and select option 2.



PTO/AIACE (08-12)

Approved for use through M/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; 11.S. DEPARTMENT OF COMMERCE

Under the Papgerwork Heduction Act of 1965, no persons are required o respond to a collection of information uniess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c}

3. From: Sharp Kabushiki Kaisha To: Sham Kabushiki Kaisha and FG Innovation Company Limited

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

Reel 048218 , or for which a copy thereof is attached.

4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Resi . Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Resi . Frame , or for which a copy thereof is attached.
6. Fromu: To:

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

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

m Additional documents in the chain of title are lisied on a supplemental sheet{s).

m As required by 37 CFR 2.73(c){1)(i), the documentary evidence of the chaln ¢f title from the original owner to the
assignes was, or concurrently is being, submittad for recordation pursuant to 37 CFR 3.11.

INOTE: A separate copy {i.e., a true copy of the original assignment documeant(s)) must be submittad to Assignment
Division in accordance with 37 CFR Part 3, 1o record the assignment in the records of the USPTC. See MPEP 302.08]

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

Wesley L. Austin/ (05/24/2019

Signature Date

Wesley L. Austin 42273

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 15/860,962 Confirmation No.: 7593
Applicant : Sharp Laboratories of America, Inc.

First Named Inventor : Kai Ying

Filed : January 3, 2018

Art Unit : 2472

Examiner : Afsar M. Qureshi

Docket No. : SLA3700

Customer No. : 50735

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

REQUEST TO CHANGE APPLICANT

Sir:

Applicant hereby requests under 37 CFR 1.46(c) to change the Applicant from Sharp
Laboratories of America, Inc. to Sharp Kabushiki Kaisha and FG Innovation Company Limited.
A supplemental Application Data Sheet and Power of Attorney documents in support of this

request are filed concurrently herewith.

Respectfully submitted,

/Wesley L. Austin/

Wesley L. Austin
Reg. No. 42,273
Attorney for Applicant

Date: May 24. 2019

AUSTIN RAPP

170 South Main Street, Suite 735
Salt Lake City, Utah 84101
Telephone: (801) 537-1700
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PTOMIAMA (11-15)

SUPPLEMENTAL Approved for use through 04/30/2017. CMB 0851-0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required o respond to a collection of information uniess it contains a3 valid OMB control number.

Attorney Docket Number | SLA3700
Appilication Number 15/860962

Application Data Sheet 37 CFR 1.76

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE

Title of nvention | o1 A TENGY COMMUNICATIONS

The application data sheet is pant of the provisional or nonprovisional application for which # 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 CFR1.768

This document may be completed electionically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in 2 paper filed application.

Secrecy Order 37 CFR 5.2:

; Portions or alf of the appiication associated with this Application Data Sheet may fall under a Secrecy Order pursuant o
' 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)
Inventor information:
Inventor 1
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Kal Ying
Residence Information {Select One) (8 US Residency (O Non US Residency () Active US Miiitary Service
Oty | Vancouver Siate/Province | WA Country of Residencd | US
Mailing Addrass of Inventor:
Address 1 17412 SE 22nd St
Address 2
City Vancouver State/Province WA
Postal Code 08683 | Countryi us
Inventor 2
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Toshizo Nogami
Residence Information {Select One} (@ US Residency () NonUS Residency () Active US Military Service
City | Vancouver State/Province | WA Country of Residence us
Mailing Address of Inventor:
Address 1 820 SE 168th Avenue
Address 2
City Vancouver State/Province VWA
Postal Code 98684 Countryi us
Inventor 3
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Tatsushi Aiba
Residence Information {Select One) (8 USResidency (O NonUS Residency () Active US Miiitary Service

EFS Web 2.2.12



SUPPLEMENTAL

PTOAIAM4 (11-15)
Approved for use through 04/30/2017. OMB 0851-0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

. i Attorney Docket Number | SLA3700
Application Data Sheet 37 CFR 1.76 — -
Application Number 15/860,962
Title of Invention SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE
LOW LATENCY COMMUNICATIONS
City | Vancouver State/Province | WA Country of Residencd us
Mailing Address of Inventor:
Address 1 800 SE 177th Ave.
Address 2 Apt. K109
City Vancouver Stats/Province I WA
Postal Code 08683 | Countryi us
inventor 4
Legal Name
Prefix Given Nams Middie Name Family Name Suffix
John Michael Kowalski
Residence Information {Select One} (8 USResidency (O Non US Residency () Active US Military Service
City | Vancouver State/Province | WA | Country of Residencéd | US
Mailing Address of Inventor:
Address 1 19116 NE 29th Drive
Address 2
City Vancouver State/Provingce VWA
Postal Code 83684 Country!i us
Inventor 8
Legal Name
Prefix, Given Name Middie Name Family Name Suffix
Zhanping Yin
Residence Information {Select One) (@ USResidency (O NonUS Residency () Active US Military Service
City | Vancouver State/Province | WA | Country of Residencd | US
Mailing Addrass of Inventor:
Address 1 2104 SE 187th Avenue
Address 2
City Vancouver State/Province WA
Postal Code 08683 | Countryi us
Inventor &
Legal Name
Prefix Given Nams Middie Name Family Name Suffix
Jia Sheng
Residence Information {Select One} (8 US Residency (O Non US Residency () Active US Military Service
City | Vancouver State/Province | WA | Country of Residencd | US
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PTOAIAM4 (11-15)
SUPPLEMENTAL Approved for use through 04/30/2017. OMB 0651-0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | SLA3700
Application Number 15’860962

Application Data Sheet 37 CFR 1.76

Title of Invention SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE
LOW LATENCY COMMUNICATIONS

Mailing Addrass of Inventor:

Address 1 16018 NE 14th Circle

Address 2

City Vancouver State/Province VWA
Postal Code I 25684 Country i usg

Al Inventors Must Be Listed - Additional Invenior Information blocks may be
generated within this form by selecting the Add bution.

Correspondence Information:

Enter either Customer Number or complete the Correspondencs information section below.
For further information see 37 CFR 1.33{a}L

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

Customer Number 50735

Email Address uspto@austin-rapp.com

Application Information:

; G PROCE] = WIET TATIONS =l ;
Title of the lnvention | e o UATENGY COMMUNIGATIONS. o
Attorney Docket Number] SLA3700 Small Entity Status Claimed [ ]
Application Type Nonprovisional
Subject Matier Utility
Total Number of Drawing Shests {if any} 21 Suggested Figure for Publication {if any} | 20

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(h}, 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 N
filed application

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

RQQUQS? Mot to Publish. | hereby request that the aftached application not be published under

-1 38 ULS.C. 122(h) and cerlify that the invention disclosed in the altached application has not and will not be the
subject of an application fited in another country, or under a mukilateral international agreement, that requires
publication af eighteen months after filing.

EFS Web 2212



SUPPLEMENTAL

PTOMIAMA (11-15)

Approved for use through 04/30/2017. OMB 0851-0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

SLA3700

Application Number

15/860,962

Title of invention

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE
LOW LATENCY COMMUNICATIONS

Representative information:

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

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

Please Selact One:

(® Customer Number

() US Patent Practitioner

C) Limited Recognition (37 CFR 11.9)

Customer Number

50735

Domestic Benefit/National Stage informatiom:

This section allows for the applicant to either claim beneiit under 35 U.8.C. 118(e), 120, 121, 385(c), or 386(c) ur indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 118{e) or 120, and 37 CFR 1.78.

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

Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Frior Application Number (YYYY-MM-DD}
Continuation of POCTUS2018012039 2018-01-02
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Coniinuity Type Prior Application Number (YYYY-MM-DD)
Claims benefit of provisional 82443464 2017-01-08

by selecting the Add bution.

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

Foreign Priority information:

This section allows for the applicant to claim priority 1o 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 1.35. When priority is claimed to a foreign application
that is eligibie for retrieval under the priority document exchange program (.DD)(}' the information will be used by the Office {0
automatically attempt retrieval pursuant to 37 CFR 1.85()(1) and (2). Under the PDX program, applicant bears the uitimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time pericd specified in 37 CFR 1.55{(g}(1).

Apptication Number

Ce)un‘n“yi

Filing Date (YYYY-MM-DD)

Access &’3(){;16i {if applicable)

EFS Web 2212



PTOAIAM4 (11-15)
SUPPLEMENTAL Approved for use through 04/30/2017. OMB 0851-0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | SLA3700
Application Number 15/880,862

Application Data Sheet 37 CFR 1.76

Title of Invention SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE
LOW LATENCY COMMUNICATIONS

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

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

This application (1) claims priorily 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 effeclive filing date on or after March
[} 18, 2013,

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTOAIAM4 (11-15)
SUPRPPLEMENTAL Approved for use through 04/30/2017. CMB 0851-0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | SLA3700
Application Number 13/860,862

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE
LOW LATENCY COMMUNICATIONS

Application Data Sheet 37 CFR 1.76

Title of invention

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properiy sighed and filed with the application, applicant has provided writlen
authority to permit a participating foreign intellectual property (IF) office access 1o the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPQ) access to any search resuits from the instant
application (see paragraph B in subsection 1 below).

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

application. Afier the initial filing of an application, an Application Data Sheet cannot be used 1o provide or rescind
authorization for access by a foreign 1P office(s). Instead, Form PTO/SRB/38 or PTO/SB/G8 must be used as appropriate.

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

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

().

the undersigned hereby grants the USPTO authority o provide the EPO access io 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(W2).

The applicant is reminded that the EPC’s Rule 141(1) EPC (European Palent 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 USPTC to permit a participating foreign 1P office access 1o the instant
[ application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO 1o transmit to the EPC any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search resuls from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access o the
application in accordance with 37 CFR 1.14.

EFS Web 2212



PTOAIAM4 (11-15)
SUPPLEMENTAL Approved for use through 04/30/2017. OMB 0851-0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | SLA3700
Application Number 15/860,862

Application Data Sheet 37 CFR 1.76

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE

Title of Invention | ) A TENCY COMMUNICATIONS

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 1o be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; orthe name and address of the assignee, person to whomthe invenior is under an obligation 1o assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. {f 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 saction.

® Assignes () Legal Representative under 35 U.S.C. 117 (O Joint Inventor

(O Person to whom the inventor is obligated to assign. {0 Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the invenior is:

Name of the Deceased or Legally incapaciiated inventorn

if the Applicant is an Organization check here. <

Crganization Name SharplaborstoriesctAmerieanne.  Sharp Kabushiki Kaisha

Mailing Address Information For Applicant:

Address 1 STSS-NW FasifieRinrBewtevers 1 Takumi-cho

Address 2

City ~Somas Sakai-ku, Sakai City, Osaka | State/Province A

Country |~&S~ JP_ Postal Code 98807 590-8522
Phone Number Fax Number

Email Address

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

EFS Web 2212



PTOAIAM4 (11-15)
SUPPLEMENTAL Approved for use through D4/30/2017. OMB 0851.0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | SLA3700
Application Number 15/860,962

Application Data Sheet 37 CFR 1.76

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE
LOW LATENCY COMMUNICATIONS

Title of invention

Applicant 2

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 ihe legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person 1o whomthe invenior is under an gbligation 1o assign the invention, or person
who otherwise shows sufiicient proprietary interest in the matter who is the applicant under 37 CFR 1.48. if the applicant is an
applicant under 37 CFR 1.48 (assignee, person to whom the inverior 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.

(8) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint inventor
(" Person to whom the inventor is obligated to assign. {3 Person who shows sufficient proprietary interest

if applicant is the legal representative, indicale the authority 1o file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. N

Organization Name FG innovation Company Limited

Mailing Addrass Information For Applicant:

Address 1 Flat 2623, 26/F Tuen Mun Central Square

Address 2 22 Hol Wing Road, Tuen Mun

City New Territories, Hong Kong State/Province
Country | CN. Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired 1o 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-apglicant, compiate 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. ]
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PTOAIAM4 (11-15)
SUPPLEMENTAL Approved for use through 04/30/2017. OMB 0851-0032
U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | SLA3700
Application Number 15/860,962

Application Data Sheet 37 CFR 1.76

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE

Title of Invention | ) A TENCY COMMUNICATIONS

Prefix Given Name Middlie Name Family Name Suffix

Mailing Address Information For Assignse including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country ! Postal Code
Phone Number Fax Number

Email Address

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

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

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
aiso be signed in accordance with 37 CFR 1.14{c}.

This Application Data Sheet must be signed by a patent practiioner if one or more of the applicanis is g 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, alf joint inventors who are the applicant, or one or more joint inventor-applicants who have been given

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

Signature [/Wesley L. Austin/ Date (YYYY-MM-DD)| 2018-05-24

First Name | Wesley L Last Name Austin Registration Number | 42273

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

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a denefit by the public which
is to file {and by the USPTO to process) an appilication. 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 commenis 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 Cfiicer, U.S. Patent and
Tradernark Office, U.8. 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 14580, 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 reguirements of the Act, please be advised that: {1} the general authority for the collection of this information

is 35 US.C. 2{b)}2) (2) furmsh..tg of the information solicited is voluntary; and (3} the prindipal purpose for which the information is used by the U.5. Patent and

Trademark Office is to process and/or examine your submission related to a patent appiication or patent. If you do not furnish the requested information, the U.S.

Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of

the application or expiration of the patent.

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

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act {5 4.5.C. 552} and the Privacy
Act {5 U.S.C 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

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 settlernent 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 shali be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C

552a(m).

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

6. A record rdin this Sydem of records nay b Le iose'i, asar m.tme use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
i
v

-~

A record from this system of records m v Le disclosed, as a routine use, to the Administrator, General Services, or hisfher 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.5.C. 2904 and 2906. Such discdlosure 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 US.C.
122(b) or issuance of a patent pua‘suant 10 35 11.5.C. 151, Further, a record may be disciosed, subject to t‘1e 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 w‘nch 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 t
aware of a violation or potential violation of law or regulation.

e USPTO becomes
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PTO/AIABD (07-12)

Approved for use through 11/30/2014, OMB 0651-0035

U8, Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

Undar the Paperwerk Reduction Act of 1885, no persons are required to respond to a coliection of information unless if displays a valid OMB controf number,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attornsy given in the application identified in the attached statement
under 37 CFR 3.73{c).
| hereby appolnt;

@ Practiioners assoclated with Customer Number: 50 ?3 5

OR

1 Practitioner(s} named balow {if more than fen patent practiticners are to be named, then a cuslomer number must bs used):

Name Registration Nams Registration
Number Number

As attorney(s) or agent(s) to represent the undersignad before the United States Patent and Trademark Office (USPTO) in connection with
any and alf patent applications assignad only to the undersigned according to the USPTO assignment records or assignmeants documents
attached to this form in accordance with 37 CFR 3.73{c).

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

L@] The address associated with Customer Number: 5@?‘35
OR

Firm or
tndividusl Name

Addréss = ‘

City Siale Zip

Country

Telaphone Email

Assignes Name and Address: Sharp Kabushiki Kaisha
1 Takumi-cho, Sakai-ku
Sakai City, Osaka 590-8522, Japan

A copy of this form, together with a statement under 37 CFR 3.73(c} (Form PTO/AIA/SE or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73{c} may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Aftorney is to be filed,

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized o act on behalf of the assignae

Signature X /%Wm e, A|(DaER @é"? , @f; ‘ o f;i X
Name Mototaka Taneya Telephone 360 834-8754
Title Managing Officer, BU President, Corporate Research & Development BU

This coiieoiion of information is requived by 37 CFR 1.31, 1.32 and 1.33. The information is required tc obtain or retain a benefit by the public which is to file {and

by the USPTO to process) an application. Confidantiality is governed by 36 U.B.C, 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take 3 minutes
fo compicte including gatharing, preparing, and submitting the completed application form to ‘he LSPTO, Time will vary depending upon the individual case. Any
comments on the amount of time vou 'sq":re to complete this form andior suggestions for reducing this burden, should be sent {o the Chisf information Off.r,er
LLS, Patent and Trademark Cffice, U.S, Department of Commarce, P.0, Box 1450, Alexandria, \/A 22313-1480, DO NOT S8END FEES OR COMPLETED

F ORMS TO THIS ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 223131450,

If you nead assistance in completing the form, call 1-800-PTC-819¢ and salact option 2
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Approved for use through 01/31/2013. OMB 0851-0031

11.8. Patent and Tradernark Office; U 8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ne persens are reguired to respond {o a collection of information uniess it dispiays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
ApplicanyPatent Owner: 1@l Ying et al.
Application No./Patent No.: 15/860,962 Filed/lssue Date: O H/08/2018
Titiag: SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE LOW LATENCY COMMUNICATIONS
Sharp Kabushiki Kaisha corporation
p a P

{Type of Assignes, e g., corporation, partnership, university, govermmeant agency, ato.
g f v, G gency

{(Mame of Assignes)
states that, for the patent application/patent identified above, itis (choose gne of options 1, 2, 3 or 4 below):
1. D The assignee of the entire right, title, and interest.
An assignee of less than the entire right, title, and interest (check applicable box):
tig o7 %. Additional Statement{s) by the owners

jj The extent (by percentage) of its ownership interestis 2/
holding the balance ¢of the interest must be submitted to account for 100% of the ownarship intarest.

P

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

9

Adgditional Statement(s) by the owner(s) holding the balance of the interest must be submitied to account for the entir

right, title, and interest.
3. u The assignee of an undivided interest in the entirely (2 complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the enfire right, title, and interest are:

Additional Statement{s) by the cwner(s} holding the balance of the interest must be submiited to account for the entire
right, title, and interast.

4. D The recipient, via a court proceeding or the like (2.g., bankruptey, probate), of an undivided interest in the entirely (a
complete transfer of ownership interest was made). The certified document(s) showing the transier is altached.

The interest identified in option 1, 2 or 3 above {not option 4) is evidenced by either (choose gne of options A or B below):
A ﬂ An assignment from the inventor(s) of the patent application/patent identified above. The assignmant was recorded in

the United States Patent and Trademark Office atRest , Frame , or for which a copy
thereof is attached.

B. E{: A chain of title from the inventor(s), of the patent appiication/patent identified above, to the current assignee as follows:
Sharp Laboratories of America, Inc.

1 Erom: Kail Ying et al. To:
The document was recorded in the United States Patent and Trademark Office at
Reel 044866 , Frame 0907 , ot for which a copy thereof is attached.

5 From: =harp Laboratories of America, Inc. To: Sharp Kabushiki Kaisha

The document was recorded in the United States Patent and Trademark Office at
045982 , Frame 0251 . or for which a copy thereof is attached.

Reet

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain ar retain a benetit by the public which is to file {and by the USPTO to
an application. Confidentiality is governed by 35 U.S.C. 122 a3nd 37 CFR 1.11 and 1.14. This collection is
gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any commants on the amount
of time you require o complete this form and/or suggestions
Office, LU.8. Department of Commerce, P.Q. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES QR COMPLETED FORMS TO THIS ADDRESS. SEND

process) 5 is estimated to take 12 minutes to complete, including
; for reducing this burden, should be sent to the Chief Information Officer, U.S. Patant and Trademark
TO: Commissioner for Palents, P.O. Box 1450, Alexandria, VA 22313-1450.

I vou need assistance in completing the form, call 1-800-PT(-9199 and select option 2.
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Approved for use through M/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; 11.S. DEPARTMENT OF COMMERCE

Under the Papgerwork Heduction Act of 1965, no persons are required o respond to a collection of information uniess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c}

3. From: Sharp Kabushiki Kaisha To: Sham Kabushiki Kaisha and FG Innovation Company Limited

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

Reel 048218 , or for which a copy thereof is attached.

4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Resi . Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Resi . Frame , or for which a copy thereof is attached.
6. Fromu: To:

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

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

m Additional documents in the chain of title are lisied on a supplemental sheet{s).

m As required by 37 CFR 2.73(c){1)(i), the documentary evidence of the chaln ¢f title from the original owner to the
assignes was, or concurrently is being, submittad for recordation pursuant to 37 CFR 3.11.

INOTE: A separate copy {i.e., a true copy of the original assignment documeant(s)) must be submittad to Assignment
Division in accordance with 37 CFR Part 3, 1o record the assignment in the records of the USPTC. See MPEP 302.08]

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

Wesley L. Austin/ (05/24/2019

Signature Date

Wesley L. Austin 42273

Printad or Typed Name Title or Registration Number

[Page 2 of 2]
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| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/860,962 01/03/2018 Kai Ying SLA3700 7593
50735 7590 03/05/2019 | EXAMINER |
AUSTIN RAPP
170 SOUTH MAIN STREET QURESHI, AFSAR M
SUITE 735
SALT LAKE CITY, UT 84101 | ART UNIT | paper~UMBER |
2472
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

usptocorrespondence @austin-rapp.com

PTOL-90A (Rev. 04/07)



Application No. Applicant(s)

15/860,962 Ying et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
AFSAR M QURESHI 2472 Yes

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing

date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)v] Responsive to communication(s) filed on 01/03/2018.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)[] This action is FINAL. 2b) v This action is non-final.

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

4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-4 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6) [J Claim(s) __ is/are allowed.
7) Claim(s) 1-4 is/are rejected.
8) [O Claim(s) ____is/are objected to.
9) [OJ Claim(s) ____are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(v) The drawing(s) filed on 1/3/2018 is/are: a)l¥} accepted or b)(7] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

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

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) [ Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190227




Application/Control Number: 15/860,962 Page 2
Art Unit: 2472

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

under the first inventor to file provisions of the AlA.

2. This Office Action is responsive to application filed on 01/03/2018.

Claims 1-4 are present in the application.

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

obviousness rejections set forth in this Office action:

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

4. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

5. This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was
commonly owned as of the effective filing date of the claimed invention(s) absent any
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to

point out the inventor and effective filing dates of each claim that was not commonly
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Art Unit: 2472

owned as of the effective filing date of the later invention in order for the examiner to
consider the applicability of 35 U.S.C. 102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2)

prior art against the later invention.

6. Claims 1-4 are rejected under 35 U.S.C. 103 as being unpatentable over CATT:
"Feedback for SPS PDCCH command”, 3GPP DRAFT; R2-156256, 3RD
GENERATION PARTNERSHIP PROJECT (3GPP), vol. RAN WG2, no. Anaheim, USA;
20151116 - 20151120 16 November 2015 (2015-11-16), XP051005752 (hereinafter

“R2-156256") in view of OUCHI et al. (US 10,080,228) (“Ouchi” hereinafter).

Claims 1-4. The document R2-156256 [identified by the Applicant —
PCT/US2018/012939] discloses "A user equipment, UE, comprising:

‘receiving circuitry configured to receive, from a base station apparatus, a radio
resource control message including first information used for configuring a periodicity for
an uplink data transmission’ (see message 1 in Figure 1, RRC including first

information ‘semi-persistent scheduling’ (SPS) for configuring a periodicity),

‘the receiving circuity configured to receive on a physical downlink control channel, from
the base station apparatus, second information used for indicating an activation for the
uplink data transmission’ (see message 2 in Figure 1,second information, which is
activation ); and

‘transmitting circuitry configured to transmit, to the base station apparatus, confirmation

information Medium Access Control (MAC) Control Element (CE) for the second
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information (see message 3 in Figure 1 and proposal "S2: introduce new MAC CE

for PDCCH command” in section 2),

‘the transmitting circuitry configured to perform on a physical uplink shared channel, to
the base station apparatus, the uplink data transmission based on the first information
and the second information’ (see message 4 in Figure 1, PUSCH, UE transmits UL

data on these SPS resource at SPS occasion), wherein

‘the receiving circuity is configured to receive on the physical downlink control channel,
from the base station apparatus, third information used for indicating a deactivation for
the uplink data transmission’ (see message 5 In Figure 1, third information as SPS

deactivation where eNB explicitly deactivates the SPS resource via PDCCH command),

‘the transmitting circuitry is configured to transmit, to the base station apparatus,
confirmation information MAC CE for the third information’ (see message 6 In Figure 1
and proposal "S2i Introduce new MAC CE for PDCCH command” in section 2,),

and

‘a MAC protocol data unit sub header with the same index of logical channel identifier,
LCID, is used for identifying the confirmation information MAC CE for the second
information and the confirmation information MAC CE for the third information (see
proposal”’S2: Introduce new MAC CE for PDCCH command” in section 2,

disclosing introduction of a new LCID value for the new MAC CE used for confirming
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reception of SPS PDCCH commands, including both SPS activation and SPS release

commands)."

Document R2-156256 does not explicitly disclose the receiving/transmitting circuitry in
UE and eNB. However, UE and eNB or Base Stations are known to have the above
capabilities (of receiving/transmitting) such as disclosed and claimed by Ouchi (see, for
example, claim 1).

Therefore, it would have been obvious to one of ordinary skill in the art, at the
time of invention, to be able to interpret both UE and eNB of R2-156256 having the
receiving circuitry and transmitting circuitry, performing functions as discussed above,

which is a common knowledge disclosed by Ouchi .

Claims 2-4 contain a corresponding feature combination as claim 1 in terms of a
similar (unconcise) method and apparatuses Therefore, same considerations as made

in respect of independent claim 1 are also valid for claims 2-4.

7. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.

Suzuki et al. (US 2016/0380742)

ISLAM et al. (US 2018/0083758)

Bhushan et al. (US 2016/0150532)

Chen et al. (US 2017/0215186)



Application/Control Number: 15/860,962 Page 6
Art Unit: 2472

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to AFSAR M QURESHI whose telephone number is
(671)272-3178. The examiner can normally be reached on M-F 8 am - 4 pm.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Hassan Kizou can be reached on 571 272 3088. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/AFSAR M QURESHI/
Primary Examiner, Art Unit 2472
2/27/2019
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HO4W72/005 OR HO4W72/04 OR
HO4W72/046 OR HO4W72/0493 OR
HO4W72/082 OR HO4W72/10 OR
HO4W72/1205 OR HO4W72/1215 OR
HO4W72/1263 OR HO4W72/1294 OR
HO4W74/02 OR H04W74/0808 OR
HO4W74/0841 OR HO4W74/0858 OR
HO4W74/0875 OR HO4W74/0891 OR
HO4W76/12 OR H04W76/15 OR
HO4W76/25 OR HO4W76/30 OR
HO4W76/32 OR H04W76/36 OR
HO4W80/08 OR H04W84/04 OR
HO4W84/045 OR HO4W88/12 OR
H04W88/16).CPC. )

S7 {931 iS5 AND ( (HO04L1/1812 OR H04L5/0048 OR jUS-PGPUB; {ADJ OFF 2019/02/27
HO4L5/0053 OR H04L5/0055 OR USPAT; 21:03
HO4L5/001 OR H04L5/0044 OR H04L5/005 §USOCR,;
OR H04L1/1896 OR H04L5/0051 OR FPRS;
HO4L5/0057 OR HO4L1/1861 OR EPO; JPC;
HO4L1/1887 OR H04L1/1893 OR DERWENT;
HO4L27/2692 OR H04L5/0005 OR IBM_TDB

HO4L5/0064 OR H04L5/0094 OR
HO4L5/0096 OR H04L1/00 OR HO4L1/0003
OR H04L1/0026 OR H04L1/0041 OR
HO4L1/08 OR HO4L1/1614 OR HO4L1/1854
OR H04L1/188 OR H04L25/0224 OR
HO4L27/2613 OR H04L43/0864 OR
HO4L43/16 OR H04L5/0007 OR
HO4L5/0037 OR H04L5/0073 OR
HO4L5/1469 OR H04L1/0013 OR
HO4L1/0038 OR H04L1/0054 OR
HO4L1/0056 OR HO4L1/0057 OR
HO4L1/0058 OR H04L1/0061 OR
HO4L1/0068 OR HO4L1/0071 OR
HO4L1/0072 OR HO4L1/1621 OR
HO4L1/1671 OR HO4L1/1822 OR
HO4L1/1835 OR HO4L1/1848 OR
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HO04L1/1851 OR H04L1/1874 OR
H04L1/1883 OR H04L1/20 OR H04L1/203
OR H04L2025/03414 OR H04L25/03006 OR
H04L25/03159 OR H04L25/03866 OR
H04L27/26 OR H04L27/2607 OR
H04L27/2611 OR H04L27/2627 OR
H04L27/2676 OR H04L27/30 OR
H04L41/08 OR H04L41/0803 OR
H04L43/08 OR H04L47/2433 OR
H04L49/9005 OR H04L49/9052 OR
H04L5/0012 OR H04L5/0041 OR
H04L5/006 OR H04L5/0076 OR
H04L5/0091 OR H0O4L5/0098 OR H04L5/14
OR H04L5/143 OR H04L61/2069 OR
H04L69/323).CPC. )

S8 245 S5 AND ( (H04B7/0626 OR H04B7/0413 OR{jUS-PGPUB; {{ADJ OFF 2019/02/27
H04B7/0695 OR H04B17/318 OR USPAT; 21:03
H04B17/309 OR H04B1/713 OR USOCR,;

H04B7/0632 OR H04B17/101 OR FPRS;
H04B17/382 OR H04B1/7143 OR EPO; JPO;
H04B7/0617 OR H04B7/0814 OR DERWENT;
H04B17/103 OR H04B17/345 OR IBM_TDB
H04B1/7136 OR H04B1/7156 OR

H04B2001/71563 OR H04B2201/696 OR
H04B2201/71323 OR H04B7/0417 OR

H04B7/0421 OR H04B7/0452 OR

H04B7/0456 OR H04B7/0469 OR

H04B7/061 OR H04B7/063 OR

H04B7/088).CPC. )

S9 54 S5 AND ( (H04J11/0069 OR H04J13/0062 {{US-PGPUB; {ADJ OFF 2019/02/27
OR H04J11/0023 OR H04J11/0076 OR USPAT; 21:04
H04J1/06 OR H04J2011/0009).CPC. ) USOCR,;

FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S10 {40 S3 and S6 US-PGPUB; {ADJ OFF 2019/02/27
USPAT; 21:05
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
Si11 4 $10 and (RRC and PDCCH and PUSCH and {{US-PGPUB;{ADJ OFF 2019/02/27
PDCCH) USPAT; 21:06

USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S12 {0 S11 and (MAC ad]j CE) US-PGPUB; {iADJ OFF 2019/02/27
USPAT; 21:06
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

S13 {0 S$11 and (MAC CE) US-PGPUB; {{ADJ OFF 2019/02/27
USPAT; 21:06
USOCR,;
FPRS;
EPO; JPO;
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DERWENT;
IBM_TDB

S14

S11 and (MAC and LCID)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:06

S15

S$10 and (MAC and LCID)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:07

S16

70

S6 and (MAC and LCID)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:07

S17

54

S16 and (MAC CE)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:07

S18

167

(Ying Kai).in.

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:08

S20

1718

(Aiba Tatsushi).in.

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:09

S21

1197

(Nogami Toshizo).in.

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:09

S23

156

(Kowalski, John Michael).in.

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:10

524

442

(yin Zhanping).in.

US-PGPUB;
USPAT;
USOCR;

ADJ

OFF

2019/02/27
21:10
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FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

S25

274

(Sheng Jia).in.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:11

S26

7737

(receiv$3 same ("radio resource control" or
RRC)).clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:12

S27

$26 and ((first information) same
periodicity).clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:13

S28

S27 and ((second information) same
activat$3).clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:14

S29

S18 and S27

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:15

S30

S20 and S27

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:16

S31

S21 and S27

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:16

S32

S23 and S27

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:16

e

ﬂsz4 and S27

JUS-PGPUB;

JADJ

|OFF

J2019/02/27,
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USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

21:16

S34

S25 and S27

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:16

S35

S27 and transmit$3.clm.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
21:50

S36

S35 and LCID

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
22:04

S37

42

S3 and &7

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
22:25

S38

S37 and (MAC and LCID)

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
22:26

S39

10

837 and (receiv$3 same ("radio resource
control" or RRC))

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
22:26

S40

S39 and S28

US-PGPUB;
USPAT;
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

OFF

2019/02/27
22:26

S41

S39 and ((second information) same
activat$3)

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;

ADJ

OFF

2019/02/27
22:27
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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 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 /Wesley L. Austin/ Date (YYYY-MM-DD) 2018-05-14

Name/Print Wesley L. Austin Registration Number 42273

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.5.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
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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BGPP TS 36.331, V14.0.0, Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC);

> Protocol specification (Release 14) Sep 2016

6 BGPP TS 36.321, V14.0.0, Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Centrol (MAC);
Protocol specification (Release 14) Sep 2016

7 Huawei, HiSilicon, "Overview of UL URLLC Support in NR," 3GPP TSG-RAN WG1 Meeting #87, Reno, USA,
R1-1611220, 18 Nov 2016

8 Nokia, Alcatel-Lucent Shanghai Bell, "Enhanced semi-persistent scheduling for 5G URLLC," 3GPP TSG RAN WG1
K87, Reno, USA, R1-1612251, 18 Nov 2016

9 | G Electronics, "Discussion on control and data transmission of URLLC", 3GPP TSG RAN WG1 Meeting #87, Reno,
LISA, R1-1611850, 18 Nov 2016

10 BGPP TS 36.213 V14.0.0, Evolved Universal Terrestrial Radio Access {E-UTRAY); Physical layer procedures {Release

b4), sep 2016

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

ALL REFERENCES CONSIDERED EXCEPT WHERE LINKED THROUGH. /A .M.Q/

EFS Web 2.1.17




15/860,9682 - GAYY: 2472

INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named Inventor

Kai Yi

ng

Art Unit

Examiner Name

Aftorney Docket Number

SLA3700

EXAMINER SIGNATURE

Examiner Signature

/AFPSAR M QURESHI/

Date Considered

02/27/2018

*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). 2 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
English language translation is attached.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.Q/
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15/860,9682 - GAYY: 2472

Application Number

Filing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Kai Ying

. Art Unit
( Not for submission under 37 CFR 1.99)

Examiner Name

Aftorney Docket Number SLA3700

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature /Wesley L. Austin/ Date (YYYY-MM-DD) 2018-01-03
Name/Print Wesley L. Austin Registration Number 42273

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.5.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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15/860,9682 — GAU: 2472

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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether 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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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

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

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

EFS Web 2.1.17




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/860,962 01/03/2018 Kai Ying SLA3700
CONFIRMATION NO. 7593
50735 PUBLICATION NOTICE
AUSTIN RAPP
170 SOUTH MAIN STREET IR MR
SUITE 735 00000010093 3

SALT LAKE CITY, UT 84101

Title:SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA
RELIABLE LOW LATENCY COMMUNICATIONS

Publication No.US-2018-0199334-A1
Publication Date:07/12/2018

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 USPTO'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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Application Number 15860962
Filing Date 2018-01-03

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Kai Ying

Art Unit 2464

Examiner Name Ricky Quoc Ngo

Aftorney Docket Number SLA3700

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
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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
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document
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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 where Relevant
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If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
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Application Number 15860962

Filing Date 2018-01-03

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Kai Ying
Art Unit 2464

Examiner Name Ricky Quoc Ngo

Aftorney Docket Number SLA3700

1 International Search Report and Written Opinion issued for PCT Application No. PCT/US2018/012039 on 26 Mar 2018

2 CATT, "Feedback for SPS PDCCH command,” 3GPP TSG RAN WG2 #92, Anaheim, USA, R2-156256, 20 Nov 2015

3 Nokia, Alcatel-Lucent Shanghai Bell, "Skipping empty BSR and feedback for SPS activiation/deactiviation,” 3GPP
ITSG-RAN WG2 Meeting #93bis, Dubrovnik, Croatia, R2-162504, 15 Apr 2016

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

Examiner Signature Date Considered

*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). 2 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
English language translation is attached.
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Application Number 15860962

Filing Date 2018-01-03

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Kai Ying

.. Art Unit 2464
( Not for submission under 37 CFR 1.9%)

Examiner Name Ricky Quoc Ngo

Aftorney Docket Number SLA3700

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 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 /Wesley L. Austin/ Date (YYYY-MM-DD) 2018-05-14
Name/Print Wesley L. Austin Registration Number 42273

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.5.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
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.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 1874, 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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

From the INTERMNATIONAL SEARCHING AUTHORITY

Te:
Austin, Westey L
Austin Rapp
170 South Main Strest, Suite 735
Salt Lake Oily, UT 84101
ETATS-UNIS D'AMERIQUE

CT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REFORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

{PCT Rule 44.4}
Date of mailing
{dayimonthiivear}
28 March 2018 {26-03-2018)
Applicant's or agerd's file reference
SLAZ7O0PCT FOR FURTHER ACTION See paragraghs 1 and 4 below

intemational spplication No.
POTAIS2(18/012039

internationat filing date

{dayimonthiyasr;
year) 2 January 2018 (02-01-2018)

Applicant

SHARP LABORATORIES OF AMERICA, INC

1.

When?
international Search Heport.

How?

4, Ruminders
examination report has been ot is {0 be esiablished.

international publication (Rules B0bis. 1 and 3C5is.3}.

Fiting of amendments and sintement under Article 19:
The applicant is sntiied, if he so wishes, to amend the daims of the Internaional Application {see Ruls 46}

The applisant is hersby notified that the international search repor and the wiltten opinion of the International Searching
Authority have been established and are transmilted herewith.

The time imit for filing such amerdments is nomally two months from the date of ransmitial of the

Directly fo the intemational Bursau of WIF(, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: {41-22) 338.82.70
For mare detalied instructions, see POT Applicants Guids, intemational Phase, paragraphs 9.004 -8.011.

2 B The applicant is hereby notifed that no  intemational searsh report will be established and thal the declaration under
Adticle 17{2)a) to that effect and the written opinion of the International Searching Authority are transmitted herewith,

3. m With regard to any protest against payment of {an} additional fes(s) under Rule 40.2, the spplicant is notified that:

the protest tngether with the decision thereon has been transmitted to ths International Bureau together with any
applicant's request ta forward the texts of koth the protest and the decision thereon to the designated Offices.

EE no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

The applicant may subimif comments on an informal basis on the writien opinion of the infemational Searching Authority
to the Intemnational Bureau. These comments will be made available to the public alter international publication. The
international Bureau will send a copy of sush commenis to ail designated Cffices unfess an international prefiminary

Shortly after the expiration of 18 months from the pricrity date, the intemational application will bs publishad by the
international Bureau. if the applicant wishes to avold or pesipone publication, a notice of withdrawa! of the intermationa
application, or of the priority olaim, must reach the international Bureau before the completion of the technival preparations for

Within 18 months from the priofly date, but only in respect of some designated Offices, a demand for intemational prefiminary
sxamination must be filed if the applicant wishas to postpons the antry intn the national phase unti! 3¢ months from the priority
date {n some Offices even later); stherwise, the applicant must, within 20 months from the priorily date, perform the
prescribed acts for entry into the national phsse befors thoee designated Offices. iIn respect of other designated Offices, the
time {imit of 30 months (or iater} will apply even if no demand is filed within 19 months. For details sbowt the applicable ime
iimits, Office by Office, see www wipo.inVpet/entexts/time_limits himi and the POT Applizants Giide, National Chaplers.

Within 22 months from the pricrity date, the applicant may request that a supplemertary international search be canried
out by a different international Searching Authority that sffers this servics (Rule 480/6.1). The procedure for reguesting
supplementary internationat search is described inthe ROT Applivant’s Guide, International Phase, paragraphs §.008-8.032.

Name and mailing address of the international Searching Authonity
European Patent Office, P.B. 5818 Fatentlaan 2

NL-22BD HY Rijswik
Ol 7o (+31.70) 340-5040
Faoe: (+31-70) 340-3016

Authorized officer
ROLAFF, Jorg
Tal +31 (0)70 340-3107

Form PCTASAIZZD (July 2017)




PATENT COOPERATION TREATY

INTERNATIONAL SEARCH REPORT

{PCT Article 18 and Rules 43 and 44}

Applicant's or agent's file reference
B ag oe FOR FURTHER see Form POTABAR20
SLAZTO0RCT ACTION as well as, where applisable, itemn 5 below,
irternational appiication No. international filing date {dayimanthivesr) {Earliest) Priority Date {day'montivvear)
POTIUS2018/012039 & January 2018 {02-01-2018) & January 2017 {06-01-2017)
Appiicart

SHARP LARORATORIES OF AMERICA, INC

This intemational searsh report has been prepared by this Inlemational Searching Authority and is fransmitied to the applicant
scoording to Ardicle 18. A copy is being transmifted to the International Bursau.

sheets.

itis also accompanied by a copy of sach prior art dosument eited in ihis report.

1. Basis of the report
2, With regard io the fanguags, the international search was carried out on the basis of:

the international application in the language in which it was filed

U atransiation of the intemational application inlo s which is the languags
of a iransiation furnished for the purposss of international search (Rules 12.3{a} and 23.1{b}}

] E:_} This international search report has been established laking into account the rectification of an sbvious mistake
authorized by or notified to this Authority under Rule 81 (Rule 43.85i%(a}).

c. E:g With regard fo any huciectide and/or amine acld seguence disciussed in the international application, see Box No, .
2. []  Certain claims were found unssarchable (Ses Box No. 1)
3. i} Unity of invention s iscking {see Box No i)

4, Wih ragard io the title,
the fext is approved ags submilted by the applicant
E the toxt has besn established by this Authorily 1o read as follows:

5. With regard to the abstract,
X1 thaiextis approved as submitted by the applicant

E g the text has been established, according to Rule 28.2, by this Authority as it appears in Box No. V. The applicant
rmay, wkhin one monih from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figura of the drawings o be published with the abetractis Figure Mo, ___ 20
as suggestad by the applicant
D an selacied by this Authority, bacause the applicant failed to suggest & figure
[] as selected by this Authority, because this figure belier characterizes the invertion

B i i nora of the figures is to be published with the abstrast

Form PUTASAZQ {first shest) {January 2015)



INTERNATIONAL SEARCH REPORY

internationa! application Mo

PLT/USZ018/012039

A, CLASSIFICATION OF SUBJECT MATTER

INY. He4L5/00
AbD.

Acsarding to international Patent Classification {IPG) or to both national slassification and IPC

8. FIELDS SEARCHED

HO4L

Miniroum documentstion searched {slassification system foflowsd by clasaification symbols)

Dosumestation searched other than minimum docimentatinn (o the extent thal sush dosuments are inciuded in the flelds searched

EPO-Internal

Electronio data base sonsufted during the intemational saarch {nams of data base and, where practicable, search terms used)

C. BOCUMENTS CONSIDERED TO BE RELEVART

Oategory™

Ciation of docuraent, with indication, where appropriate, of the ralevard passagee

Relevarg io olaim No.

X CATT:
PARTNERSHIP PROJECT (3GPP}

20151128

1PO51665752,
Retrisved from the Internet:

SYNC/RANZ/Bocs/
[retrieved on 2615-11-16]
section 23

figure 1

;0}, RAN WGZ, no. Ansheim, USA; 20151116 -
16 November 2015 {2015-11-18},

URL:http://wew.3gpp.org/fip/Meetings 3GPP

“Feedback for SPS PDBCCH command®, 1-4
IGPP DRAFT: RZ-156256, 3RD GENERATION

Eunther documents are listed in the continuation of Box O.

Ej See patent family annex.

Spedial categories of cited documents ©

A" docurnent defining the genaral state of the art whish is not considered
10 be of particular relevance
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Non-establishment of opinion with regard to novelty, inventive step and industrial spplicability

Lack of unity of invention

Reasoned statemant under Rule 43bis,1{a}{i) with regard to novelty, inventive step and industrial
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Certain documents ciled
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International Bureau under Rule 68.14islb) that written oginions of this International Searching Authority

will not ba so considered.

if this opinion is, as provided above, considered 1o be a written opirian of the IPEA, the applicant is invited to

submit to the 1PEA a written reply logsther, where appropriate, with amendmasnis, befors the expiration of 3 months
from the date of mailing of Form PCTASARZC ar before the expiration of 22 months from the priority dale,
whichevar expires fater.
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WRITTEN OPINION OF THE intarnational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAISZ2018012039

Box No.!  Basis of the opinion

1. With regard o the language, this opinion has been established on the basis of:

&
&

n
&

4

the international application in the language in which it was filed.

a translation of the international application into |, which is the language of a transiation furnished for the
purposes of international search {Bules 12.3(a) and 23.1 (1))

This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified (o this Authority undar Rule 91 (Rule 430is.1(a))

With regard 1o any nucleotids andior aming acld sequence disclosed in the international application, this
opinion has bean sstablished on the basia of a sequence listing:

a. Ll forming part of the intarnational application as fled:
3 in the form of an Annex CST.25 text file.

[J on paper or in the form of an imags file.

b. {3 furnished together with the international application under PCT Bule 13ter.1{a) for the purposes of
international search only in the form of an Annex GAT1.25 text fils.

¢. L1 furnished subsequent o the international filing date for the purposses of international search only:
{1 in the form of an Annex CAT.25 text file (Rule 13%er.1{a)).

{1 on paper or in the form of an image file (Ruls 13fer.1{b) and Administrative Inatructions, Section
713).

b aidition, i the casea that more than one varsion or copy of a sequances listing has been fed or furnished,
the required sialements that the information in the subsequent or additional coples is identical to that
forming part of the application as filad or doss nol go beyond the application as filed, as appropriabs, were
furnished.

5. Additional comments:

Forrn PCTASA/ 237 (danuary 2015)



WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2018/012038

Box No. ¥V Reasoned statement under Fuls 4380 1{a){l} with regard o novelly, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statament

Novelty {N) Yes: Claims
No:  Claims 1-4
inventive siep {IS) Yes: Claims

No:  Claims 14
industrial applicability (1A} Yas: Claims i-4

No:  Claims

2. Citations and explanations

see separate sheet

Box No. YV Ceriain defects in the international application

The foliowing defects in the form or contents of the international application have been notsd:

see separale sheet

Box No. Vil Ceriain cbservations on the internationsl application

The foliowing observations on the clarily of the claims, description, and drawings or on the guastion whether the
claims ara fully supported by the description, ars made:

sse separate sheet

Form POTASA/ 237 {January 201 5)



WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY {SEPARATE SHEET) PCT/US2018/012039

Heltem V

Reasoned stalement with regard to novelly, inventive step or indusirial applicability; ciiations
and explanations supporting such statement

Reference is made fo the following documents:

b CATT: "Feedback for 8PS PDCCH command”,
3GPP DRAFT; R2-156256, 3RD GENERATION PARTNERSHIP PROJECT 3GPP),
vol. RAN W32, no. Angheim, LUSA; 20151118 - 20151120 16 November 2015
(2015-11-18), XPUS1005782,
Retrisved from the Intarnat:
LRL Bitp/Avww 3gpp.org/fip/Meetings_3GPP_SYNC/RANZ/Docs/
jretrieved on 2015-11-16]

D2 NOKIA ET AL: "Skipping empty BSR and feedback for SPS activation/deactivation”,
3GPP DRAFT,; R2-182504 SPS ACTIVATION DEACTIVATION CONFIRMATION V1.0,
IR0 GENERATION PARTNERSHIP PROJECT (3GPP),
vol. BAN WG2, no. Dubrovnik, Croatia; 20180411 - 20180415 2 Al 2016
{2015-04-02), XPOL1082433,
Retrieved from the Internel:
URL:hitp//www 3gop.org/finisg ran/WG2_RL2/TSGR2_83bis/Docs/
jretrieved on 2016-04-02]

Preliminary Remarke

i The present application does not meet the oriteria of Article 33(1) PCT, because ihe subject-
maiter of claims 1-4 is not new {Article 33(2) PCT).

2 The sublect-matter of independent claims 1-4 18 not new.

o
o

The subject-matter of independent apparatus claim 1 is not new in view of T, which
discloses (the references in parentheses applying o this document}:

“A user equipment, UE, comprising:

raceiving cireuitry configured 10 raceive, fromy a base station apparatus, a radio resource
control massage including first information userd for configuring & perindicity for an uplink data
transimission (see message 1 in Figure 1),

Form PCTASA/23T (Separate Sheet} (Shest 1) (EPO-Api 2005)



WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCTAIS2018/012039

the receiving circuity configurad o raceive on a physical downlink contro! channel, from the
base station apparatus, second information used for indicating an aclivation lor the uplink
data transmission (sce message 2 in Figure 1)) and

fransmitiing circuitry configured to transmit, o the base station apparatus, confirmation
information Medium Access Control {MAC) Control Element (CE) for the second information
{ste message 3 in Figure 1 and proposal "$2: introduce new MAC CE for PDUCH
command” in section 2},

the transmitiing circuitry configured to perform on a physical uplink shared channel, to tha
base siation apparatus, the uplink data ransmission based on the first information and the
sacand information {sec message 4 in Figure 1), wherein

the receiving clroulty is configured to receive on the physical downlink control channel, from
the base siation apparatus, third information used for indicating a deactivation for the uplink
data ransmission (sse message § in Figurs 1),

the transmitting circuitry is configured 1o transmit, 1o the base station apparatus, confirmation
information MAG CE for the third information {see message 6 in Figure 1 and proposal
“$2: introducs new MAC CF for ROCCH command” in section 2}, and

a MAC protocol data unit subhsader with the same index of logical channe! identifier, LCID, is
used for identifying the confirmation information MAC GE for the second information and the
confirmation information MAC CE fur the third information {see proposal "82: introduce
new MAQC CE for PDCCH command” in saction 2, disciosing intraduction of a new LCID
value for the new MAC CF used for confirming receptlion of 8PS PDCCH commands,
inciuding both 8PS activation and SPS release commands).”

2.2 it is noted that there are other prior art documents in view of which the subject-maiter of claim
1 is not novel. As an sxample document D2 {see proposal § and ssctions 2.2 and 2.3) can
be cited,

2.3 The arguments provided in points 2.1, 2.2 for apparatus claim 1 apply, mutatis mutandis, o

the other independent claims 2-4.

Re ltem Yl
Certain defects in the international application

3 The fzatures of the claims are not provided with reference signs placed in parentheses (Rule
6.2{b) PCT).

Form PUTASAIZEY (Separate Sheat) (Sheet &) (EPQ-Apri 2008}



WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCTAIS2018/012038

4 independent claim 1 i not in the two-part form in gecordance with Rule 6.3(b) PCT, which in
e present case woulkd be appropriale, with those features known in combination from the
prioy arl being placed in the preambis (Ruls 8.3{(b){y PCT) and the remaining features being
inciuded in the characterising part (Rule 8.3(0)H) PCT).

5 Main technical features mentioned in the abstract and ustrated in drawings are not followad
by reference signs. This s not in compliance with Rule 8{d) PCT.

He flem Vill
-ertain observations on the international application

8 Incorporating contents of referencad documents as done iy paragraph [0001] conlravenes the
raquired seif-contained character of the description {ses PCT Guidslines 4.26).

Form PCTASA/ZST (Separate Sheel) (Sheet 3) (EFO-Aprit 2005)



Possible steps after receipt of the International search report {ISR) and written
opinion of the International Searching Authority {WOASA)

General For all international applications, the competent international Searching

information Authority (1I3A) will establish an international search raport {ISR} accompanied
by a written opinion of the international Searching Authority (WOASA). The
WOASA may be responded to by

= fiing informal commaents with the International Bureau of WIPO {i8)
{where no demand for international prefiminary examination {demand}
is filed}

¢ filing amendments under Art. 18 PCT (this can be done whether or not
g demand is filed)

= fling amendments under Art. 34 PCT andfor formal observations in
response to objections raised in the WOASA (where a demand /s
actually filed)

This document explains these possibilities.

Filing Informal Alter receipt of the 19R and WO/SA, the applicant may file informal comments

comments on the WOASA, directly with the IB (see International Search and Prafiminary
Examination Guidelines 215} These will be communicated io the
designated/electsd Offices, together with the International Praliminary Report
ort Patentability (IPRP} at 30 months from the priority dats.

Amending claims The applicant may file amended claims under At. 18 PCT, directly with the
under IB by the later of the following dates:

Art. 18 PCY
' e 2 months from the date of mailing of the ISR and the WOASA
¢ 18 months from the priority date

Howaever, any such amendment received by the IB after the expiration of the
applicable time limit shall be considersd to have been received on time by
the I8, if it reaches it before the technical preparations for international
publication have been completed (the 15th day prior 1o the date of publication,
see PCT Applicant's Guide, International Phase, 8.013).

For further information, pleass see Rule 46 PCT as well as form PCTASAIZZ0.

Please also note that, when filing amended claims under Art. 19 PCT, such
amendrments shall be accompanied by a letter identifying the amendments
made and also the basie for the amendmants in the application as originally
filed (Ruls 48.5{b) PCT}. Where a demand is filed, failure to comply with this
requirament may result in the amendments being ignored in the International
Prefiminary Examination Report {IPER), see Rule 78.2{c-bis} PCY.




Filing a demand
for international
preliminary
examination

Filing a request
for supplementary
international
search

End of the
infernational
phase

BNSDOCHD: XS ________ 20070401 00K 1 >

in principle, the WO/SA will be considered to be the writien opinion of the
International Preliminary Examining Authority (IPEA). Where the WO/SA
issued by the EPO as ISA gives a positive opinion on the international
application and the invention to which it relates, filing a demand with the EPQ
as IPEA would normally be unnecessary, since a positive IPRP would anyway
be established by the I8 based on the WO/SA {see also further below).

if tha applicant wishes to file a demand {for example, {o allow him to argue his
case in international prefiminary examination with regard to objections raised in
a negative WOASA before the IPEA issues an IPER), this must be done before
expiration of 3 months after the date of mailing of the ISR and WOHSA or
22 months after priority date, whichever expires later (Ruls 54bis PCT),
Amendments under Art. 34 PCT can be filed with the IPEA, normally at the
same time as filing the demand (Rule 86.1(b) PCT) or within the time limit set
for reply fo any written opinion issued during international  preliminary
axamination by the IPEA.

if a demand is filed at the EPO as IPEA and no comments/amendments have
been recsived by the time the EPO starls drawing up the IPER {Rule 58.4bis
PCT), the WOHASA will be transformed by the IPEA into an IPER (also called
the IPRP {Chapter i} which would marely reflect the content of the WOASA
{OJ 10/2011, 532). The demand can still be withdrawn {Art. 37 PCT).

Please also note that, when filing amendments under Art. 34 PCT, such
amendments shall be accompanied by a letter which identifies the
amendments made and also the basis for the amendments in the application
as originally fited (Rule 66.8(a) PCT). Failure to comply with this requirement
may resull in the amendments being ignored in the IPER {(IPRP (Chapter 1)),
ses Rule 70.2(c-bis} PCT.

The applicant may, with the 18, fle a request for supplementary internationat
search under Rule 45bis.1 PCT. The present ISR and WOASA may aiso be
taken into account in the execution of that supplementary international search,
provided that these are available to the Authority charged with this task before
it starts the supplementary search (Ruie 454i5.5 PCTY.

This kind of request cannot be filed spacifying the ISA who did the
international search.

More information on this topic can be found in the PCT Applicant’s Guides,
Chapter 8 {bttpfwww wipo.intfoctien/ouidelin08.Mml).

Where no demand is filed, at the end of the international phase, the 1B will
transform the WORSA inlo the IPRP {PCT Chapter 1} {(Rule 44bis PCT), which
will then be transmitted together with possible informal comments to the
designated Offices. Whare a demand is filed, the WONASA is not transformed
into an IPRP {Chapter 1) by the IB, but rather the IPEA will establish an IPER,
{the IPER is the same as the IPRP {PCT Chapter li}, see Rula 70.15 PCT).
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Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

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

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

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 15/860,962
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 660
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 4 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 460 - 460
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2180
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.




PTO/MIAMD {G7-12)

Approved for use through 14/30/2014. VB 0651-0035

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

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

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

I hereby appoint:

B ;:Hiorxers associated with Customer Number: 5@ 3 735

Fractitioner{s} named below (if more than ien patent practitioners are to be named, then a customer number must be used):

Name Registration Name Regisiration
Number Number

As aitorney(s) or ageni(s) to represent the undersigned before the United States Patent and Trademark Office (USPTQ) in connection with
any and all patent applications assigned gnlv to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3.73(c).

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

8 The address associated with Customer Number:
GR e ress associated with Customer Number 5@5?35

Firm or
Individua!l Name

Address

City State Zin

Country

Telephone Email

Assignee Name and Address: Sharp Laboratorias of America, Inc.
5750 NW Pacific Rim Bhvd.
Camas, WA 98607

A copy of this form, {ogether with a statement under 37 CFR 3.73({c} {Form PTO/AIA/SE or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73{c) may be completed by one of
The practitioners appoinied in this form, and must identify the application in which this Power of Attorney is o be filed.

SIGNATURE of Assignes of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignes

Signature | /David C. Ripma/ Date September 1, 2017
Name David C. Ripma Telephone 360-834-8754
Title Patent Counsel of MiiCs 1P, Inc. a subsidiary of SBPJ Co., Lid. and Sharp Corporation

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTC to process) an application. Confiden y is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minufes
to complete, including gathering, preparing, and submitting the completed application form io the USPTC. Time wili 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.8. Patent and Trademark Office, U.8. 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 22313-145¢.

if you need assistance in completing the form, call 1-800-PT0-9189 and select option 2.



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: &l Ying et al.

Application No./Patent No.: 15/860,962 Filed/Issue Date:
Titleg:  Signaling, Frocedures, User Equipment and Base Stations for Uplink Ultra Reliable Low Latency Communications

January 3, 2018

Sharp Laboratories of America, inc. a Corporation

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

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

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

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

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

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

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

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

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

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

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

1. From: To:

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

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

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

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

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



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel _ ~~ ,Frame__ , orforwhich a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

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

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

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

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

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

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

{David C. Ripma/ January 16, 2018
Signature Date

David C. Ripma Reg. No. 27,672

Printed or Typed Name Title or Registration Number

[Page 2 of 2]




ASSIGNMENT

WHEREAS, the undersigned Kal Ying, a resident of Vancouver, WA, Toshizo
Nogami, a resident of Vancouver, WA; Tatsushi Aiba, a resident of Vancouver, WA,
John M. Kowalski, a resident of Vancouver, WA, Zhanping Yin, a resident of Vancouver,
WA, and Jia Sheng, a resident of Vancouver, WA, (hersinafter termed “lnventors”) have
invented certain new and useful improvements in:

Signaling, Procedures, User Equipment and Base Stations for Uplink Ultra
Reliable Low Latency Communications

and have executed a declaration and oath for an application for a United States patent
disclosing and identifying the invention:

p——
7 3

P Declaration executed on

Qr

¢ Having been previously filed and assigned Serial Number

15/860,862 and filing date January 3, 2018; and

WHEREAS Sharp Laboratories of America, Inc., a corporation of the State of
Washington, (hereinafler termed “Assignee”), having a place of business at 5750 NW
Pacific Rim Boulevard, Camas, Washington 98607, wishes to acguire the entire right,
title and interest in and to said application and the invention disclosed therein, and in
and to all embodiments of the invention, herelofore conceived, made or discovered by
said Inventors (all collectively hereinafter termed “said invention”), and in and to any and
all patents, certificates of invention and other forms of protection therson (hereinafter
termed "patents”) applied for or granted i the United States and/or other countries.

NOW THEREFORE, for good and valuable consideration acknowledged by said
Inventors {o have been received in full from saild Assignes:

1. Said Inventors hereby sell, assign, transfer and convey unto said
Assignee, the entire right, title and interest (a) in and fo said
application and said invention; (b} in and {o all rights {o apply in any
and all countries of the world for patents, certificates of inventions
or other government granis on said invention, including the right to
apply for patents pursuant {o the International Convention for the
Protection of Industrial Property or pursuant to any other ‘
corvention, trealy, agreement or understanding; (¢} in and to any
and all applications filad and any and all patents, cedificates of
inventions or other governmental grants granted on said invention
in the United States or any other country, including each and every
application filed and each and every patent granted on any
application which is a division, substifution, or continuation of any of
said applications; {d) in and to each and every reissue or extension
of any of said patents; and (g} in and {o each and every patent
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claim resuiting from a reexamination certificate for any and all of
said patents.

Said Inventors hereby covenant and agree {0 cooperate with said
Assignee to enable said Assignes to enjoy to the fullest extent the
right, title and interest herein conveyed in the United States and
other countries. Such cooperation by said Inventors shall include
prompt production of pertinent facts and documents, giving of
testimony, executing of petitions, oaths, specifications, declarations
or other papers, and other assistance all 1o the exient deemed
necessary or desirable by said Assignee (a) for perfecting in said
Assignee the right, title and interest herein conveayed, (b} for
complying with any duty of disclosure; (¢} for prosecuting any of
said applications; {d) for filing and proseculing substitute, divisional,
continuing or additional applications covering said invention; {) for
filing and prosecuting applications for reissue of any of said
patents; (f} for interference or other priority proceedings involving
said invention; and (g) for legal proceedings involving said invention
and any applications therefore and any patents grantaed therson,
including without limitation opposition proceedings, cancellation
proceadings, priority contests, public use procesdings,
reexamination proceedings, compulsory licensing proceedings,
infringement actions and court actions; provided, however, that the
expense incurred by said inventors in providing such cooperation
shall be paid for by said Assignee. '

The terms and covenants of this Assignment shall inure to the
benefit of said Assignee, its successors, assigns and other legal
representatives, and shall be binding upon said Inventors, said
inventors’ heirs, legal representatives and assigns.

Said Inventors hereby warrant and represent that said Inventors
have not entered and will not enter into any assignment, contract,
or understanding in conflict with this Assignment.

IN WITNESS WHEREOQF, the said inventors have exacuted this Assignment on
the date given below:

N

{€)

(3)

(4)

Afr - . 3 o f \
Koa  Mims s Jeord
Kai Ying (Signature) W (Date)
// éﬁf/% 2"}“«/‘* : [ Lo ror
Toshizo Nogams (Signature) (Dhte)
Y ; y, .2
s ‘;'3\ «Mié,.? Q,,‘, / /ﬁ/g\/,/ . 5}
Tatsushi Aiba (\bagnamre} {Date) ;
Y = //;.,/
A / o Y AP S8
Sl L . [ St
Jéhit M. Kowalski (Signature) (Date)
£ /’

i~
e
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(5) e /9018

Zhanping Yin (Signature) {Date)
. w-‘w"':‘"'["‘":’ - ’,“3 /ft . /ﬁ . ;
(6) \\(M,,, “v"\_/’“‘\..s{/ 5 I Efﬁ y ?/{){
Jia Sheng (signature) (Date)
Tk Pk kAR ARBERLERYRLALLXFRN AL AL ARXLTYRWRTERTA T hodhkR Yk AR AL R R TR IR A R R R T o e
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Electronic Acknowledgement Receipt

EFS ID: 31549967
Application Number: 15860962
International Application Number:
Confirmation Number: 7593

Title of Invention:

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR
UPLINK ULTRA RELIABLE LOW LATENCY COMMUNICATIONS

First Named Inventor/Applicant Name:

Kai Ying

Customer Number:

50735

Filer:

Wesley L. Austin/Ashley Austin

Filer Authorized By:

Wesley L. Austin

Attorney Docket Number: SLA3700
Receipt Date: 19-JAN-2018
Filing Date:
Time Stamp: 14:34:57

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
350954
1 Oath or Declaration filed SLA3700_Declaration_3292-2-3 no 3
05.pdf
789de293b145ec22d5b6ec3898355e7f4fb

a5ab6

Warnings:




Information:

728661
SLA3700_PowerOfAttorney_32
2 Power of Attorney - - no 6
92_2_305pdf f6dbaed6dc365aedfbeddeadebb63bb7d54]
75741

Warnings:

Information:

Total Files Size (in bytes): 1079615

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

and Base Stations for Uplink Ullra
Reliable Low Latency Communications

in re Application of: ) PATENT APPLICATION
) .
inventors:  Kai Ying et al. ) Attorney Docket No.
) SLA3700
Serial No..  15/860,862 )
)
Filed: January 3, 2018 }
_ )
Title: Signaling, Procedures, User Equipment )
)
)
}

BECLARATEQN FOR PATENT APPLICATION
As a below named inventor, | hereby declare that:
This declaration is directed to:
[ ] The atiached application; OR
> The United States Application or PCT International application number
assigned the above-identified “Serial No.”; filed on the above-identified
"Filed” date.

The above-identified application was made or authorized {o be made by me.

| believe | am the original inventor or an original joint inventor of a claimed
invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is

punishable under 18 U.8.C. 1001 by fine or imprisonment of not more than five (5}
years, or both.

Full name of sole

or first inventor: Kai Ying

Residence: Vancouver, WA

Post Office Address: 17412 SE 22nd St, Vancouver, WA 98683
inventor's Signature: kw’f \{5’“/(%/#

Date; { / (g / Z9 }5
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Full name
of second inventor:

Residence:

Post Office Address:

Inventor's Signature:

Date:

Toshizo Nogami
Vancouver, WA

620 SE 168th Ave., Apt. 132, Vancouver, WA 98684

TW Qe

il/f’?“ //‘),ef»(?}

Full name
of third inventor

Tatsushi Aiba

Residencs: Vancouver, WA
Post Office Address: 800 SE 177th Ave., Apt. K108, Vancouver, WA 88683
Inventor's Signature: 7,&:’;"" /i i ﬁ&
Z
pre— ; /;;
Date: Jow S, 2ol
Full name

of fourth inventor:

John M. Kowalski

Residence: Vancouver, WA

Post Office Address: 19;}% NE 28th Drive, Vancouver, WA 98684
inventor's Signature: K{ e = /.m a

Date: / (v /'% i~ ) {’ ’\fﬁﬂ

Full name

of fifth inventor: Zhanping Yin

Hesidenoe:

Post Office Address:

inventor's Signafure:

Dats:

Vancouver, WA

2104 SE 187th Avenue, Vancouver, WA 88683

M

4 2o1®
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Full name

of sixth inventor: Jia Shenyg

Residence: : Vancouver, WA

Past Office Address: 16{)1‘«} NE 14th Carc:ie Vancouver, WA 08684
inventar's Signature: = (/“ T {K})

Date: ! / i\ﬁ | 0y %]
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Doc code: IDS PTO/SBI08a (03-15)
o . . . Approved for use through 07/31/2016. 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

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Kai Ying
Art Unit

Examiner Name

Aftorney Docket Number SLA3700

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne 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
e 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 where Relevant

: i i 5
Initial* No | Number3 Code?| Code#| Date Applicant of cited Passages or Relevant T

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
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SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE

STATIONS FOR UPLINK ULTRA RELIABLE LOW LATENCY

COMMUNICATIONS
RELATED APPLICATIONS
[0001] This application is related to and claims priority from U.S. Provisional Patent

Application No. 62/443,464, entitled “SIGNALING, PROCEDURES, USER
EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE LOW
LATENCY COMMUNICATIONS,” filed on January 6, 2017, which is hereby

incorporated by reference herein, in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates generally to communication systems. More
specifically, the present disclosure relates to new signaling, procedures, user equipment

(UE) and base stations for uplink ultra-reliable low latency communications (URLLC).

BACKGROUND

[0003] Wireless communication devices have become smaller and more powerful in
order to meet consumer needs and to improve portability and convenience. Consumers
have become dependent upon wireless communication devices and have come to expect
reliable service, expanded areas of coverage and increased functionality. A wireless
communication system may provide communication for a number of wireless
communication devices, each of which may be serviced by a base station. A base station
may be a device that communicates with wireless communication devices.

[0004] As wireless communication devices have advanced, improvements in

communication capacity, speed, flexibility and/or efficiency have been sought. However,
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improving communication capacity, speed, flexibility and/or efficiency may present
certain problems.

[0005] For example, wireless communication devices may communicate with one or
more devices using a communication structure. However, the communication structure
used may only offer limited flexibility and/or efficiency. As illustrated by this discussion,
systems and methods that improve communication flexibility and/or efficiency may be

beneficial.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 is a block diagram illustrating one implementation of one or more
gNBs and one or more user equipments (UEs) in which systems and methods for ultra-

reliable low latency communications (URLLC) operations may be implemented;

[0007] Figure 2 is a diagram illustrating one example of a resource grid for the
downlink;

[0008] Figure 3 is a diagram illustrating one example of a resource grid for the
uplink;

[0009] Figure 4 shows examples of several numerologies;

[0010] Figure 5 shows examples of subframe structures for the numerologies that are

shown in Figure 4;

[0011] Figure 6 shows examples of slots and sub-slots;

[0012] Figure 7 shows examples of scheduling timelines;
[0013] Figure 8 shows examples of downlink (DL) control channel monitoring
regions;

[0014] Figure 9 shows examples of DL control channel which consists of more than
one control channel elements;

[0015] Figure 10 shows examples of uplink (UL) control channel structures;

[0016] Figure 11 illustrates examples of a first approach and a second approach for

efficient uplink transmission signaling;
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[0017] Figure 12 is a first example illustrating an initial transmission with additional
transmission;
[0018] Figure 13 is a second example illustrating an initial transmission with

additional transmission;

[0019] Figure 14 is an example illustrating a retransmission with additional
transmission

[0020] Figure 15 is an example illustrating transmission without a scheduling request
(SR);

[0021] Figure 16 illustrates various components that may be utilized in a UE;

[0022] Figure 17 illustrates various components that may be utilized in a gNB;

[0023] Figure 18 is a block diagram illustrating one implementation of a UE in which
systems and methods for URLLC operations may be implemented;

[0024] Figure 19 is a block diagram illustrating one implementation of a gNB in

which systems and methods for URLLC operations may be implemented;

[0025] Figure 20 is a flow diagram illustrating a communication method of a UE; and
[0026] Figure 21 is a flow diagram illustrating a communication method of a gNB.
DETAILED DESCRIPTION

[0027] A user equipment (UE) is described. The UE includes receiving circuitry
configured to receive, from a base station apparatus, a radio resource control message
including first information used for configuring a periodicity for an uplink data
transmission. The receiving circuity is configured to receive on a physical downlink
control channel, from the base station apparatus, second information used for indicating
an activation for the uplink data transmission. The UE also includes transmitting circuitry
configured to transmit, to the base station apparatus, confirmation information Medium
Access Control (MAC) Control Element (CE) for the second information. The
transmitting circuitry is configured to perform on a physical uplink shared channel, to the
base station apparatus, the uplink data transmission based on the first information and the

second information. The receiving circuity is also configured to receive on the physical
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downlink control channel, from the base station apparatus, third information used for
indicating a deactivation for the uplink data transmission. The transmitting circuitry is
also configured to transmit, to the base station apparatus, confirmation information MAC
CE for the third information. A MAC protocol data unit subheader with the same index of
logical channel identifier (LCID) is used for identifying the confirmation information
MAC CE for the second information and the confirmation information MAC CE for the
third information.

[0028] A base station apparatus is also described. The base station apparatus includes
transmitting circuitry configured to transmit, to a user equipment, a radio resource control
message including first information used for configuring a periodicity for an uplink data
transmission. The transmitting circuity is configured to transmit on a physical downlink
control channel, to the user equipment, second information used for indicating an
activation for the uplink data transmission. The base station apparatus also includes
receiving circuitry configured to receive, from the user equipment, confirmation
information MAC CE for the second information. The receiving circuitry is configured to
receive on a physical uplink shared channel, from the user equipment, the uplink data
transmission based on the first information and the second information. The transmitting
circuity is also configured to transmit on the physical downlink control channel, to the
user equipment, third information used for indicating a deactivation for the uplink data
transmission. The receiving circuitry is also configured to receive, from the user
equipment, confirmation information MAC CE for the third information. A MAC
protocol data unit subheader with the same index of LCID is used for identifying the
confirmation information MAC CE for the second information and the confirmation
information MAC CE for the third information.

[0029] A communication method of a user equipment is also described. The
communication method includes receiving, from a base station apparatus, a radio resource
control message including first information used for configuring a periodicity for an
uplink data transmission. The communication method also includes receiving on a

physical downlink control channel, from the base station apparatus, second information
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used for indicating an activation for the uplink data transmission. The communication
method further includes transmitting, to the base station apparatus, confirmation
information MAC CE for the second information. The communication method
additionally includes performing on a physical uplink shared channel, to the base station
apparatus, the uplink data transmission based on the first information and the second
information. The communication method also includes receiving on the physical
downlink control channel, from the base station apparatus, third information used for
indicating a deactivation for the uplink data transmission. The communication method
further includes transmitting, to the base station apparatus, confirmation information
MAC CE for the third information. A MAC protocol data unit subheader with the same
index of LCID is used for identifying the confirmation information MAC CE for the
second information and the confirmation information MAC CE for the third information.

[0030] A communication method of a base station apparatus is also described. The
communication method includes transmitting, to a user equipment, a radio resource
control message including first information used for configuring a periodicity for an
uplink data transmission. The communication method also includes transmitting on a
physical downlink control channel, to the user equipment, second information used for
indicating an activation for the uplink data transmission. The communication method
further includes receiving, from the user equipment, confirmation information MAC CE
for the second information. The communication method additionally includes receiving
on a physical uplink shared channel, from the user equipment, the uplink data
transmission based on the first information and the second information. The
communication method also includes transmitting on the physical downlink control
channel, to the user equipment, third information used for indicating a deactivation for
the uplink data transmission. The communication method further includes receiving, from
the user equipment, confirmation information MAC CE for the third information. A
MAC protocol data unit subheader with the same index of LCID is used for identifying
the confirmation information MAC CE for the second information and the confirmation

information MAC CE for the third information.
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[0031] Another UE is also described that includes receiving circuitry configured to
receive a Radio Resource Control (RRC) message including first information configuring
a physical uplink control channel (PUCCH) resource and second information configuring
one or more physical uplink shared channel (PUSCH) resources. The UE also includes
transmitting circuitry configured to transmit on the PUCCH resource, a scheduling
request. Also, the receiving circuitry is configured to receive on a physical downlink
channel (PDCH) resource, third information indicating a positive acknowledgment for the
scheduling request, an index of the PDCH resource being determined based on an index
of the PUCCH resource, and the transmitting circuitry is configured to transmit on a
PUSCH resource, uplink data based on a detection of the third information, the PUSCH
resource being indicated, by the third information, among the one or more PUSCH
resources.

[0032] The scheduling request may be used for indicating a buffer size in an uplink,
and a number of bits for the scheduling request is more than one.

[0033] Another UE is described. The UE includes receiving circuitry configured to
receive a RRC message including first information configuring more than one PUSCH
resources. The UE also includes transmitting circuitry configured to perform on a first
PUSCH resource among the more than one PUSCH resource, an initial transmission for
uplink data. The receiving circuitry is configured to receive on a PDCH resource, second
information indicating a grant of a retransmission for the uplink data, the second
information being used for indicating a second PUSCH resource among the more than
one PUSCH resources. The transmitting circuitry is configured to perform on the second
PUSCH resource, the retransmission for the uplink data based on a detection of the
second information.

[0034] The second information may be used for indicating a repetition of the
retransmission for the uplink data. The retransmission for the uplink data may be repeated
based on the second information. The second PUSCH resource may be configured only

for the retransmission for the uplink data.
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[0035] A base station apparatus is also described. The base station apparatus includes
transmitting circuitry configured to transmit a RRC message including first information
configuring a PUCCH resource and second information configuring one or more PUSCH
resources. The base station apparatus also includes receiving circuitry configured to
receive on the PUCCH resource, a scheduling request. The transmitting circuitry is
configured to transmit on a PDCH resource, third information indicating a positive
acknowledgment for the scheduling request, an index of the PDCH resource being
determined based on an index of the PUCCH resource. The receiving circuitry is
configured to receive on a PUSCH resource, uplink data based on the third information,
the PUSCH resource being indicated, by the third information, among the one or more
PUSCH resources.

[0036] Another base station apparatus is described. The base station apparatus
includes transmitting circuitry configured to transmit a RRC message including first
information configuring more than one PUSCH resources. The base station apparatus also
includes receiving circuitry configured to receive on a first PUSCH resource among the
more than one PUSCH resource, an initial transmission for uplink data. The transmitting
circuitry is configured to transmit on a PDCH resource, second information indicating a
grant of a retransmission for the uplink data, the second information being used for
indicating a second PUSCH resource among the more than one PUSCH resources. The
receiving circuitry is configured to receive on the second PUSCH resource, the
retransmission for the uplink data based on a detection of the second information.

[0037] A method of a UE is also described. The method includes receiving a RRC
message including first information configuring a PUCCH resource and second
information configuring one or more PUSCH resources. The method also includes
transmitting on the PUCCH resource, a scheduling request. The method further includes
receiving on a PDCH resource, third information indicating a positive acknowledgment
for the scheduling request, an index of the PDCH resource being determined based on an
index of the PUCCH resource. The method additionally includes transmitting on a

PUSCH resource, uplink data based on a detection of the third information, the PUSCH
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resource being indicated, by the third information, among the one or more PUSCH
resources.

[0038] Another method of a UE is described. The method includes receiving a RRC
message including first information configuring more than one PUSCH resources. The
method also includes performing on a first PUSCH resource among the more than one
PUSCH resource, an initial transmission for uplink data. The method further includes
receiving on a PDCH resource, second information indicating a grant of a retransmission
for the uplink data, the second information being used for indicating a second PUSCH
resource among the more than one PUSCH resources. The method additionally includes
performing on the second PUSCH resource, the retransmission for the uplink data based
on a detection of the second information.

[0039] A method of a base station apparatus is also described. The method includes
transmitting a RRC message including first information configuring a PUCCH resource
and second information configuring one or more PUSCH resources. The method also
includes receiving on the PUCCH resource, a scheduling request. The method further
includes transmitting on a PDCH resource, third information indicating a positive
acknowledgment for the scheduling request, an index of the PDCH resource being
determined based on an index of the PUCCH resource. The method additionally includes
receiving on a PUSCH resource, uplink data based on the third information, the PUSCH
resource being indicated, by the third information, among the one or more PUSCH
resources.

[0040] Another method of a base station apparatus is described. The method includes
transmitting a RRC message including first information configuring more than one
PUSCH resources. The method also includes receiving on a first PUSCH resource among
the more than one PUSCH resource, an initial transmission for uplink data. The method
further includes transmitting on a PDCH resource, second information indicating a grant
of a retransmission for the uplink data, the second information being used for indicating a

second PUSCH resource among the more than one PUSCH resources. The method
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additionally includes receiving on the second PUSCH resource, the retransmission for the
uplink data based on a detection of the second information.

[0041] The 3rd Generation Partnership Project, also referred to as “3GPP,” is a
collaboration agreement that aims to define globally applicable technical specifications
and technical reports for third and fourth generation wireless communication systems.
The 3GPP may define specifications for next generation mobile networks, systems and
devices.

[0042] 3GPP Long Term Evolution (LTE) is the name given to a project to improve
the Universal Mobile Telecommunications System (UMTS) mobile phone or device
standard to cope with future requirements. In one aspect, UMTS has been modified to
provide support and specification for the Evolved Universal Terrestrial Radio Access (E-
UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN).

[0043] At least some aspects of the systems and methods disclosed herein may be
described in relation to the 3GPP LTE, LTE-Advanced (LTE-A) and other standards
(e.g., 3GPP Releases 8, 9, 10, 11 and/or 12). However, the scope of the present disclosure
should not be limited in this regard. At least some aspects of the systems and methods
disclosed herein may be utilized in other types of wireless communication systems.

[0044] A wireless communication device may be an electronic device used to
communicate voice and/or data to a base station, which in turn may communicate with a
network of devices (e.g., public switched telephone network (PSTN), the Internet, etc.).
In describing systems and methods herein, a wireless communication device may
alternatively be referred to as a mobile station, a UE, an access terminal, a subscriber
station, a mobile terminal, a remote station, a user terminal, a terminal, a subscriber unit,
a mobile device, etc. Examples of wireless communication devices include cellular
phones, smart phones, personal digital assistants (PDAs), laptop computers, netbooks, e-
readers, wireless modems, etc. In 3GPP specifications, a wireless communication device
is typically referred to as a UE. However, as the scope of the present disclosure should
not be limited to the 3GPP standards, the terms “UE” and “wireless communication

device” may be used interchangeably herein to mean the more general term “wireless
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communication device.” A UE may also be more generally referred to as a terminal
device.

[0045] In 3GPP specifications, a base station is typically referred to as a Node B, an
evolved Node B (eNB), a home enhanced or evolved Node B (HeNB) or some other
similar terminology. As the scope of the disclosure should not be limited to 3GPP
standards, the terms “base station,” “Node B,” “eNB,” and “HeNB” may be used
interchangeably herein to mean the more general term “base station.” Furthermore, the
term “base station” may be used to denote an access point. An access point may be an
electronic device that provides access to a network (e.g., Local Area Network (LAN), the
Internet, etc.) for wireless communication devices. The term “communication device”
may be used to denote both a wireless communication device and/or a base station. An
eNB may also be more generally referred to as a base station device.

[0046] It should be noted that as used herein, a “cell” may be any communication
channel that is specified by standardization or regulatory bodies to be used for
International Mobile Telecommunications-Advanced (IMT-Advanced) and all of it or a
subset of it may be adopted by 3GPP as licensed bands (e.g., frequency bands) to be used
for communication between an eNB and a UE. It should also be noted that in E-UTRA
and E-UTRAN overall description, as used herein, a “cell” may be defined as
“combination of downlink and optionally uplink resources.” The linking between the
carrier frequency of the downlink resources and the carrier frequency of the uplink
resources may be indicated in the system information transmitted on the downlink
resources.

[0047] “Configured cells” are those cells of which the UE is aware and is allowed by
an eNB to transmit or receive information. “Configured cell(s)” may be serving cell(s).
The UE may receive system information and perform the required measurements on all
configured cells. “Configured cell(s)” for a radio connection may consist of a primary cell
and/or no, one, or more secondary cell(s). “Activated cells” are those configured cells on
which the UE is transmitting and receiving. That is, activated cells are those cells for

which the UE monitors the physical downlink control channel (PDCCH) and in the case
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of a downlink transmission, those cells for which the UE decodes a physical downlink
shared channel (PDSCH). “Deactivated cells” are those configured cells that the UE is
not monitoring the transmission PDCCH. It should be noted that a “cell” may be
described in terms of differing dimensions. For example, a “cell” may have temporal,
spatial (e.g., geographical) and frequency characteristics.

[0048] Fifth generation (5G) cellular communications (also referred to as “New
Radio”, “New Radio Access Technology” or “NR” by 3GPP) envisions the use of
time/frequency/space resources to allow for enhanced mobile broadband (eMBB)
communication and ultra-reliable low latency communication (URLLC) services, as well
as massive machine type communication (mMTC) like services. In order for the services
to use the time/frequency/space medium efficiently it would be useful to be able to
flexibly schedule services on the medium so that the medium may be used as effectively
as possible, given the conflicting needs of URLLC, eMBB, and mMTC. A new radio base
station may be referred to as a gNB. A gNB may also be more generally referred to as a
base station device.

[0049] Currently latency issues are addressed in LTE largely via scheduling and
prioritization of transmissions. There are no real flexible uses of the medium outside of
scheduling for Machine-Type Communications (MTC) and delay tolerant services,
although the Narrowband Internet of Things (“NBIoT”) extensions to LTE employ a
specific set of time/frequency resources. Moreover, there is little standardized
information passed between different eNBs today that would enable such services to
efficiently coexist. The systems and methods described herein teach various means for the
eMBB, mMTC, and URLLC services to efficiently use the medium beyond what has been
previously disclosed.

[0050] Specifically, the systems and methods described herein teach approaches for
URLLC uplink (UL) transmission management to meet latency/reliability requirements
and to address potential coexistence issues. The key requirements for URLLC relate to
user (U)-plane latency and reliability. For URLLC, the target U-plane latency is 0.5ms
each way for both UL and DL. The target reliability is 1- 10-5 for X bytes within 1ms.
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[0051] Various examples of the systems and methods disclosed herein are now
described with reference to the Figures, where like reference numbers may indicate
functionally similar elements. The systems and methods as generally described and
illustrated in the Figures herein could be arranged and designed in a wide variety of
different implementations. Thus, the following more detailed description of several
implementations, as represented in the Figures, is not intended to limit scope, as claimed,
but is merely representative of the systems and methods.

[0052] Figure 1 is a block diagram illustrating one implementation of one or more
gNBs 160 and one or more UEs 102 in which systems and methods for ultra-reliable low
latency communications (URLLC) operations may be implemented. The one or more UEs
102 communicate with one or more gNBs 160 using one or more antennas 122a-n. For
example, a UE 102 transmits electromagnetic signals to the gNB 160 and receives
electromagnetic signals from the gNB 160 using the one or more antennas 122a-n. The
gNB 160 communicates with the UE 102 using one or more antennas 180a-n.

[0053] The UE 102 and the gNB 160 may use one or more channels 119, 121 to
communicate with each other. For example, a UE 102 may transmit information or data
to the gNB 160 using one or more uplink channels 121. Examples of uplink channels 121
include a PUCCH (Physical Uplink Control Channel) and a PUSCH (Physical Uplink
Shared Channel), PRACH (Physical Random Access Channel), etc. For example, uplink
channels 121 (e.g., PUSCH) may be used for transmitting UL data (i.e., Transport
Block(s), Medium Access Control (MAC) Protocol Data Unit (PDU), and/or UL-SCH
(Uplink-Shared Channel)).

[0054] Here, UL data may include URLLC data. The URLLC data may be UL-SCH
data. Here, URLLC-PUSCH (i.e., different Physical Uplink Shared Channel from
PUSCH) may be defined for transmitting the URLLC data. The URLLC-PUSCH
described herein is assumed to be included in the PUSCH for the sake of simple
description.

[0055] Also, for example, uplink channels 121 may be used for transmitting Hybrid
Automatic Repeat Request- acknowledgment (HARQ-ACK), Channel State Information
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(CSI), and/or Scheduling Request (SR). The HARQ-ACK may include information
indicating a positive acknowledgment (ACK) or a negative acknowledgment (NACK) for
DL data (i.e., Transport Block(s), Medium Access Control Protocol Data Unit (MAC
PDU), and/or DL-SCH (Downlink-Shared Channel)).

[0056] The CSI may include information indicating a channel quality of downlink.
The SR may be used for requesting UL-SCH (Uplink-Shared Channel) resources for new
transmission and/or retransmission. Namely, the SR may be used for requesting UL
resources for transmitting UL data.

[0057] The one or more gNBs 160 may also transmit information or data to the one or
more UEs 102 using one or more downlink channels 119, for instance. Examples of
downlink channels 119 include a PDCCH, a PDSCH, etc. Other kinds of channels may be
used. The PDCCH may be used for transmitting Downlink Control Information (DCI).
[0058] Here, more than one DCI formats may be defined for DCI transmission. For
example, DCI format that may be used for scheduling of PUSCH is defined. For example,
DCT format to which CRC (Cyclic Redundancy Check) parity bits scrambled by SPS C-
RNTTI (Cell-Radio Network Temporary Identifier) are attached may be used for activating
and/or deactivating UL data transmission (e.g., activating and/or deactivating (releasing)
PUSCH resource for UL data transmission). Also, for example, DCI format to which
CRC (Cyclic Redundancy Check) parity bits scrambled by URLLC C-RNTI (.e.,
different RNTI from SPS C-RNTI) are attached may be used for activating and/or
deactivating UL data transmission (e.g., activating and/or deactivating (releasing) PUSCH
resource for URLLC data transmission).

[0059] Here, URLLC-PDCCH (i.e., different Physical Downlink Control Channel
from PDCCH) may be defined for transmitting DCI format that may be used for
activating and/or deactivating UL data transmission (e.g., activating and/or deactivating
(releasing) PUSCH resource for URLLC data transmission). Also, URLLC-DCI format
(i.e., different DCI format from DCI format) that is used for activating and/or deactivating
UL data transmission (e.g., activating and/or deactivating (releasing) PUSCH resource for

URLLC data transmission) may be defined. Here, the URLLC-PDCCH described herein
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is assumed to be included in the PDCCH for the sake of simple description. Also, the
URLLC-DCI format described herein is assumed to be included in the DCI format for the
sake of simple description.

[0060] Here, the UE 102 may monitor (attempt to decode) PDCCH in a common
search space and/or a UE-specific search space. Here, the UE-specific search space may
be determined based on C-RNTI, SPS C-RNTI, and/or URLLC C-RNTI. Also, the UE
receives the RRC signal including information that is used for determining the UE-
specific search space.

[0061] Each of the one or more UEs 102 may include one or more transceivers 118,
one or more demodulators 114, one or more decoders 108, one or more encoders 150, one
or more modulators 154, a data buffer 104 and a UE operations module 124. For
example, one or more reception and/or transmission paths may be implemented in the UE
102. For convenience, only a single transceiver 118, decoder 108, demodulator 114,
encoder 150 and modulator 154 are illustrated in the UE 102, though multiple parallel
elements (e.g., transceivers 118, decoders 108, demodulators 114, encoders 150 and
modulators 154) may be implemented.

[0062] The transceiver 118 may include one or more receivers 120 and one or more
transmitters 158. The one or more receivers 120 may receive signals from the gNB 160
using one or more antennas 122a-n. For example, the receiver 120 may receive and
downconvert signals to produce one or more received signals 116. The one or more
received signals 116 may be provided to a demodulator 114. The one or more transmitters
158 may transmit signals to the gNB 160 using one or more antennas 122a-n. For
example, the one or more transmitters 158 may upconvert and transmit one or more
modulated signals 156.

[0063] The demodulator 114 may demodulate the one or more received signals 116 to
produce one or more demodulated signals 112. The one or more demodulated signals 112
may be provided to the decoder 108. The UE 102 may use the decoder 108 to decode
signals. The decoder 108 may produce decoded signals 110, which may include a UE-
decoded signal 106 (also referred to as a first UE-decoded signal 106). For example, the
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first UE-decoded signal 106 may comprise received payload data, which may be stored in
a data buffer 104. Another signal included in the decoded signals 110 (also referred to as
a second UE-decoded signal 110) may comprise overhead data and/or control data. For
example, the second UE-decoded signal 110 may provide data that may be used by the
UE operations module 124 to perform one or more operations.

[0064] In general, the UE operations module 124 may enable the UE 102 to
communicate with the one or more gNBs 160. The UE operations module 124 may
include one or more of a UE URLLC module 126.

[0065] The UE URLLC module 126 may perform URLLC operations. URLLC
operations may include grant-free data transmission (UL transmission without detection
of downlink control information for triggering), sub-slot base data transmission, SR
triggered data transmission (SR 1is sent before data transmission), SR-less data
transmission (SR is not used), etc.

[0066] In the downlink, the OFDM access scheme with cyclic prefix (CP) may be
employed, which may be also referred to as CP-OFDM. In the downlink, PDCCH,
enhanced PDCCH (EPDCCH), PDSCH and the like may be transmitted. A downlink
radio frame may consist of multiple pairs of downlink resource blocks (RBs) which is
also referred to as physical resource blocks (PRBs). The downlink RB pair is a unit for
assigning downlink radio resources, defined by a predetermined bandwidth (RB
bandwidth) and a time slot. The downlink RB pair consists of two downlink RBs that are
continuous in the time domain.

[0067] The downlink RB consists of twelve sub-carriers in frequency domain and
seven (for normal CP) or six (for extended CP) OFDM symbols in time domain. A region
defined by one sub-carrier in frequency domain and one OFDM symbol in time domain is
referred to as a resource element (RE) and is uniquely identified by the index pair (k,1) in
a slot, where k and 1 are indices in the frequency and time domains, respectively. While
downlink subframes in one component carrier (CC) are discussed herein, downlink

subframes are defined for each CC and downlink subframes are substantially in
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synchronization with each other among CCs. An example of a resource grid in the
downlink is discussed in connection with Figure 2.

[0068] In the uplink, in addition to CP-OFDM, a Single-Carrier Frequency Division
Multiple Access (SC-FDMA) access scheme may be employed, which is also referred to
as Discrete Fourier Transform-Spreading OFDM (DFT-S-OFDM). In the uplink,
PUCCH, PUSCH, PRACH and the like may be transmitted. An uplink radio frame may
consist of multiple pairs of uplink resource blocks. The uplink RB pair is a unit for
assigning uplink radio resources, defined by a predetermined bandwidth (RB bandwidth)
and a time slot. The uplink RB pair consists of two uplink RBs that are continuous in the
time domain.

[0069] The uplink RB may consist of twelve sub-carriers in frequency domain and
seven (for normal CP) or six (for extended CP) OFDM/DFT-S-OFDM symbols in time
domain. A region defined by one sub-carrier in the frequency domain and one
OFDM/DFT-S-OFDM symbol in the time domain is referred to as a RE and is uniquely
identified by the index pair (k,1) in a slot, where k and | are indices in the frequency and
time domains respectively. While uplink subframes in one component carrier (CC) are
discussed herein, uplink subframes are defined for each CC. An example of a resource
grid in the uplink is discussed in connection with Figure 3.

[0070] The UE URLLC module 126 may perform URLLC uplink (UL) transmission
management to meet latency/reliability requirements and to address potential coexistence
issues. The key requirements for URLLC relate to U-plane latency and reliability. For
URLLC, the target U-plane latency is 0.5ms each way for both UL and DL. The target
reliability is 1- 10-5 for X bytes within 1ms.

[0071] Some approaches for meeting URLLC requirements may include the
following: semi-static resource allocation for UL data transmission; dynamic indication
of available resource (e.g., by broadcast DCI) for UL data transmission; normal SR-based
transmission; and other solutions are not precluded.

[0072] For semi-static resource allocation (also referred to as semi-persistent

scheduling (SPS)), there are several basic procedures: radio resource control (RRC)
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configuration (i.e., a RRC message, a RRC signal), activation, UL transmission and
deactivation. The RRC configuration may be exchanged between the gNB 160 and the
UE 102 through a RRC layer. And, the RRC signal may be included in a higher layer
signal. At the beginning, the gNB 160 should allocate SPS resource (e.g., a Physical
Resource Block (PRB) index of SPS resource) and function to a specific UE 102 by SPS-
Config, which is shown in the SPS-Config information element of Listing 1.

[0073] Here, the SPS resource may include (correspond to) UL resource, a {requency
resource, UL-SCH resource, and/or PUSCH resource. Also, the gNB 160 may allocate
SPS resource, which is shown in the URLLC-Config information element of Listing 2.
Here, for example, the gNB 160 may configure a periodicity (e.g., a time resource) by
using the RRC signal, and indicate SPS resource (e.g., a frequency resource) by using
DCT format.

[0074] Also, the gNB 160 may transmit multiple configuration (e.g., multiple
periodicities and multiple SPS resources) by using the RRC signal and indicate one
configuration (e.g., one periodicity and one SPS resource) by using DCI format. Also, the
gNB 160 may transmit multiple periodicities by using the RRC signal and indicate one
periodicity and one SPS resource by using DCI format. In these cases, the DCI format
may be the DCI format used for activating and/or deactivating UL transmission as
mentioned above.

[0075] Also, the gNB 160 may allocate Dynamic Scheduling (DS) resource (also
referred to as DS resource). Here, the DS resource may include (correspond to) UL
resource, a frequency resource, UL-SCH resource, and/or PUSCH resource. For example,
DS resource may be scheduled by using DCI format to which CRC parity bits scrambled
by C-RNTIL.

[0076] Also, the DS resource may be used for transmitting eMBB data. Namely, there
may be the first UL transmission on the first SPS resource, the second UL transmission
on the second SPS resource, and the third UL transmission on the DS resource. Here, the
first SPS resource and the second SPS resource may be allocated different method as

above mentioned (e.g., different RNTI may be used for allocation, different PDCCH may
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be used for allocation, different DCI format may be used for allocation, and/or different
periodicity may be used for allocation; etc.).

[0077] Here, in a case of collision of the first UL transmission and the second UL
transmission in a same timing (e.g., in a same subframe, in a same slot, in a same mini-
slot, and/or in a same symbol), only the second UL transmission may be performed, and
the first UL transmission may be dropped. Namely, the second SPS resource may be used
for UL transmission.

[0078] Also, in a case of collision of the first UL transmission and the third UL
transmission in a same timing, only the third UL transmission may be performed, and the
first UL transmission may be dropped. Namely, the DS resource may be used for UL
transmission.

[0079] Also, in a case of collision of the second UL transmission and the third UL
transmission in a same timing, only the second UL transmission may be performed, and
the third transmission may be dropped. Namely, the second SPS resource may be used for
UL transmission. Here, in a case of collision of the second UL transmission and the third
UL transmission in a same timing, only the third UL transmission may be performed, and
the second UL transmission may be dropped. Namely, the DS resource may be used for
UL transmission.

[0080] Also, in a case of collision of the second UL transmission and the third UL
transmission in a same timing, the second and the third transmissions are performed.
Namely, the second SPS resource and/or the DS resource may be used for UL
transmission. Here, in these cases, a Single-Carrier Frequency Division Multiple Access

(SC-FDMA) access scheme may be applied.

-- ASNISTART

SPS-Config ::= SEQUENCE {
semiPersistSchedC-RNTI C-RNTI OPTIONAL,
sps-ConfigDL SPS-ConfigDL OPTIONAL, --
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Need ON
sps-ConfigUL SPS-ConfigUL OPTIONAL --
Need ON

}

SPS-ConfigDL ::= CHOICE{

release NULL,
setup SEQUENCE {
semiPersistSchedInterval DL ENUMERATED {
sf10, sf20, sf32, sf40, sf64, sf80,
sf128, sf160, sf320, sf640, spare6,
spare5, spare4, spare3, spare2,
sparel },
numberOfConfSPS-Processes INTEGER (1..8),
n1PUCCH-AN-PersistentList N1PUCCH-AN-PersistentList,

sees

[[ twoAntennaPortActivated-r10 CHOICE {

release NULL,
setup SEQUENCE {
nlPUCCH-AN-PersistentListP1-r10 N1PUCCH-AN-
PersistentList
}
}

OPTIONAL  -- Need ON
1]

SPS-ConfigUL ::= CHOICE {
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release NULL,
setup SEQUENCE {
semiPersistSchedIntervalUL ENUMERATED {-- Period of UL SPS
sf10, sf20, sf32, sf40, st64, sf80,
sf128, sf160, s£320, sf640, sf1-v14xy,
sf2-v14xy, sf3-vl4xy, sf4-v14xy,
sf5-vl4xy, sparel},

implicitReleaseAfter ENUMERATED {e2, 3, ¢4, 8},
pO-Persistent SEQUENCE {
pO-Nominal PUSCH-Persistent INTEGER (-126..24),
pO-UE-PUSCH-Persistent INTEGER (-8..7)
} OPTIONAL, -- Need OP
twolntervalsConfig ENUMERATED {true}

OPTIONAL, -- Cond TDD
[[ pO-PersistentSubframeSet2-r12 CHOICE {
release NULL,
setup SEQUENCE {
pO-Nominal PUSCH-PersistentSubframeSet2-r12
INTEGER (-126..24),
pO-UE-PUSCH-PersistentSubframeSet2-r12
INTEGER (-8..7)

}
} OPTIONAL -

11,
[[ numberOfConfUISPS-Processes-r13 INTEGER (1..8)
OPTIONAL  -- Need OR

1]

SLA3700



21-

}
N1PUCCH-AN-PersistentList ::= SEQUENCE (SIZE (1..4)) OF INTEGER
(0..2047)
-- ASN1STOP
Listing 1
-- ASNISTART

URLLC-Config ::= SEQUENCE {

URLLCSchedC-RNTI C-RNTI (or URLLC-RNTTI)
OPTIONAL, -- Need OR
URLLC-ConfigUL URLLC-ConfigUL

URLLC-ConfigUL ::= CHOICE {
release NULL,
setup SEQUENCE {

OPTIONAL

URLLClInterval ENUMERATED {-- Period of UL SPS
s10, st20, st32, st40, st64, st80,
sf128, sf160, s£320, sf640},

implicitReleaseAfter (or URLLC-Timer) ENUMERATED {e2, €3, e4, 8},

pO-URLLC SEQUENCE {
p0-Nominal PUSCH-URLLC INTEGER (-126..24),
pO-UE-PUSCH-URLLC INTEGER (-8..7)

} OPTIONAL,

-- Need OP
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N1PUCCH-AN-PersistentList ::= SEQUENCE (SIZE (1..4)) OF INTEGER
(0..2047)
-- ASN1STOP

Listing 2

[0081] After UL SPS is configured and activated, the UE 102 knows it has been

allocated SPS UL resources in the subframes that satisfy the following equations:

(10 * SFN + subframe) = [(10 * SFNstart_time + subframestart_time) + N *

semiPersistSchedlnterval UL + Subframe_Offset * (N modulo 2)] modulo 10240,

where SFNstart_time and subframestart_time are the System Frame number (SFN) and
subframe, respectively, at the time the configured uplink grant was (re-)initialized. The
details can be checked in TS 36.321 Section 5.10.1. Then, the UE 102 may start UL
transmission. In Release 8, the UE 102 keeps transmitting at the allocated resources until
UL SPS is deactivated explicitly and implicitly. In Release 14, the UE 102 transmits as
needed and skips the allocated resources when there is no transport block (TB) for
transmission.

[0082] To better utilize SPS for URLLC UL, there are two remaining problems. The
first one is how to determine the period. URLLC may use a shorter scheduling interval.
Thus, the granularity of the periodicity for UL data transmission (i.e., URLLClInterval)
may be configured as subframe level, slot level, mini-slot level, and/or symbol level. And
the granularity of the periodicity may depend on the new radio (NR) frame structure.
Regardless, the period is supposed to be less than 0.5 ms. Due to the sporadic nature of
URLLC service, the UE 102 can waste most of the allocated resources.

[0083] The second problem is when to activate or deactivate UL SPS. Since URLLC

services are unpredictable in most cases, it is hard to avoid a waste of resource due to the
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latency/reliability requirement. For example, UL SPS should be activated as early as
possible before the URLLC traffic comes. As a result, SPS can be used for URLLC UL
but it may waste resources.

[0084] As mentioned above, the gNB 160 may, using the PDCCH (i.e., DCI format),
activate and/or deactivate (release) the first UL transmission on the first SPS resource.
Here, the UE 102 may transmit HARQ-ACK (also referred to as confirmation
information) based on a detection of the PDCCH indicating activation and/or deactivation
(release) of the first UL transmission. For example, the HARQ-ACK for the PDCCH
indicating activation and/or deactivation of the first UL transmission may be transmitted
on PUCCH and/or using MAC control element (CE).

[0085] Also, the gNB 160 may, using the PDCCH (i.e., DCI format), activate and/or
deactivate (release) the second UL transmission on the second SPS resource. The UE 102
may transmit HARQ-ACK (also referred to as confirmation information) based on a
detection of the PDCCH indicating activation and/or deactivation (release) of the second
UL transmission. For example, HARQ-ACK for the second UL transmission may be
transmitted on PUCCH and/or using MAC CE. Here, in these cases, in a case that the
HARQ-ACK is transmitted using MAC CE, HARQ-ACK MAC CE may be defined.
And, the HARQ-ACK MAC CE may be identified by a MAC PDU subheader with LCID
(Logical Channel ID).

[0086] Here, the same LCID (i.e., a single common LCID) may be used for a single
common HARQ-ACK MAC CE for PDCCH indicating activation and/or deactivation of
the first UL transmission and PDCCH indicating activation and/or deactivation of the
second UL transmission. For example, the index “10101” may be used as the value of
LCID for the HARQ-ACK MAC CE for PDCCH indicating activation and/or
deactivation of the first UL transmission and PDCCH indicating activation and/or
deactivation of the second UL transmission.

[0087] Here, different LCID may be used for the HARQ-ACK MAC CE for PDCCH
indicating activation and/or deactivation of the first UL transmission (i.e., a first HARQ-

ACK MAC CE) and the HARQ-ACK MAC CE for PDCCH indicating activation and/or
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deactivation of the second UL transmission (i.e., a second HARQ-ACK MAC CE). For
example, an index “10101” may be used as a value of LCID for the first HARQ-ACK
MAC CE. And, an index “10011” may be used as a value of LCID for the second HARQ-
ACK MAC CE.

[0088] Also, in a case that different value(s) of LCID(s) is used for the first HARQ-
ACK MAC CE and the second HARQ-ACK MAC CE, the Logical Channel
Prioritization procedure may be applied. Namely, a prioritization of logical channel (e.g.,
MAC CE) may be applied for the first HARQ-ACK MAC CE and the second HARQ-
ACK MAC CE. For example, the UE 102 may control a scheduling of uplink data (i.e.,
UL transmission) by signaling of each logical channel. Namely, the UE 102 may allocate
resources, according to a priority order (i.e., the Logical Channel Prioritization
procedure), for all UL data that is available for transmission on the logical channel, and
may not transmit UL data that is not available for transmission on the logical channel. For
example, the Logical Channel Prioritization procedure may be applied when a new
transmission is performed. For example, for the Logical Channel Prioritization procedure,
the UE 102 may prioritize the second HARQ-ACK MAC CE over the first HARQ-ACK
MAC CE. Also, for the Logical Channel Prioritization procedure, the UE 102 may
prioritize the first HARQ-ACK MAC CE over the second HARQ-ACK MAC CE.

[0089] For scheduling request (SR), first of all, each UE 102 has its own SR
resource(s) (e.g., PUCCH format 1, PUCCH format 3, UL control channel long format,
and/or UL control channel short format), which is allocated by an eNB. SR resource is
periodic, which is configured by SchedulingRequestConfig. An example of the

SchedulingRequestConfig resource element is provided in Listing 3.

-- ASN1START

SchedulingRequestConfig ::= CHOICE {
release NULL,
setup SEQUENCE {
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sr-PUCCH-Resourcelndex
sr-ConfigIndex

dsr-TransMax

SchedulingRequestConfig-v1020 ::=
sr-PUCCH-ResourcelndexP1-r10
OPTIONAL -- Need OR

SchedulingRequestConfigSCell-r13 ::=
release

setup

sr-PUCCH-Resourcelndex-rl3

sr-PUCCH-ResourcelndexP1-r13

OPTIONAL, -- Need OR
sr-ConfigIndex-r13
dsr-TransMax-r13

sparel }
}

-- ASN1STOP

INTEGER (0..2047), --PUCCHI1 resource
INTEGER (0..157),

ENUMERATED ({

--period and offset

n4, n8, n16, n32, n64, spare3, spare2, sparel }

SEQUENCE {
INTEGER (0..2047)

CHOICE {
NULL,
SEQUENCE {
INTEGER (0..2047),
INTEGER (0..2047)

INTEGER (0..157),
ENUMERATED {
n4, n8, n16, n32, n64, spare3, spare2,

Listing 3

SLA3700



26-

[0090] In Listing 3, sr-Configlndex indicates the SR transmission period and offset,
which is shown in Table (1) (from Table 10.1.5-1 of TS 36.213). SR transmission

instances are the uplink subframes satisfying

(IOX ng+ L”s / ZJ ~ Noprser sk )mod SRppriopicrry =9

SR configuration Index SR periodicity (ms) SR subframe offset
ISR SRPERIODICITY NOFFSET,SR
0-4 5 ISR
5-14 10 Isp =5
15-34 20 Isp —15
35-74 40 Igr —35
75 - 154 80 Isp =75
155 - 156 2 Igg —155
157 1 Igp —157
Table (1)

[0091] When UL data arrives, the UE 102 will send SR at the next available SR
resource. Then the UE 102 waits for the UL grant (e.g., DCI format O or 4), including
resource block assignment, modulation and coding scheme (MCS). Finally, the UE 102
can transmit UL data at the allocated resource indicated by the UL grant.

[0092] To meet the latency requirement, SR periodicity should be shortened. Thus,
the granularity of the periodicity for SR resource (i.e., SR transmission) may be
configured as subframe level, slot level, mini-slot level, and/or symbol level. For
example, the eNB/gNB 160 may configure SR resource of PUCCH format 1. Also, the
eNB/gNB 160 may configure and/or indicate SR resource of UL control channel long
format (the first PUCCH format). Namely, SR resource of UL control channel long
format may be configured by the RRC signal and/or indicated by using PDCCH (e.g.,
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DCT format that is used for scheduling of PDSCH). Also, SR resource of UL control
channel short format (the second PUCCH format) may be configured by the RRC signal
and/or indicated by DCI (e.g., DCI format that is used for scheduling of PDSCH). Here,
for example each periodicity of the SR resource of different PUCCH format(s) may be
configured as subframe level, slot level, mini-slot level, and/or symbol level. However,
the timing between SR from the UE 102 and UL grant from an eNB, as well as the timing
between UL grant and UL data transmission cannot guarantee the low latency. Thus, SR
for URLLC UL may be possible but the latency requirement is difficult to satisfy.
Therefore, there is a need for a more efficient method to meet the latency/reliability
requirements of URLLC without wasting resources.

[0093] The described systems and methods teach procedures and signaling for
efficient uplink transmission. Based on the information carried by (new) SR, multi-bits
new signaling and pre-configuration, there can be many cases. Two approaches for
procedures and signaling for efficient uplink transmission as described herein.

[0094] A first approach may be used for resource configuration of a scheduling
request (SR), an initial transmission, additional transmission and/or retransmission. A
second approach may be used for resource configuration of an initial transmission,
additional transmission and/or retransmission. Examples of these first and second
approaches are described in connection with Figure 11.

[0095] These procedures introduce a multi-bits new signaling. This new signaling
may be triggered by SR, an initial transmission or a retransmission. This new signaling
may trigger an initial transmission and the retransmission. This new signaling may also
acknowledge a successful transmission.

[0096] This new signaling may indicate one or more of the following. The purpose of
this new signaling may be indicated. This may include a grant of a new transmission, a
grant of the retransmission, an acknowledgement of a successful transmission, a
combination of any two above. A UE 102 may not need the explicit indication for the

purpose of this new signaling
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[0097] This new signaling may indicate resource allocation (e.g., primary resource).
This resource allocation indication may include resource indices. This may include an
index offset from the pre-configured resources, a bitmap among prescribed resources, and
an absolute value of the resource index. The UE 102 may derive the resource location
from the timing of the received new signaling.

[0098] This resource allocation indication may indicate what are primary resources.
For example, this may include all resources, pre-configured resources for initial
transmissions-first (which can be used by one or multiple UEs 102), pre-configured
resources for retransmissions-first (which can be used by one or multiple UEs 102), or
pre-configured resources shared by initial transmissions and retransmissions.

[0099] The resource allocation indication may indicate resource allocation (e.g.,
additional resources). This indication may include resource indices. The resource indices
may include an index offset from the pre-configured resources, a bitmap among
prescribed resources and/or an absolute value of the resource index. The UE 102 may
derive the resource location from the timing of the received new signaling

[00100] The resource allocation indication may indicate the number of additional
resources. Additional resources may be deterministic from the number of additional
resources.

[00101] The resource allocation indication may indicate what are the potential
additional resources. This may include all resources, a resource pool for initial
transmissions, and/or a resource pool for retransmissions. The additional resource may be
time division multiplexed with the pre-configured primary resource or the additional
resource may be frequency division multiplexed with the pre-configured primary
resource.

[00102] The resource allocation indication may also provide an antenna port
indication, precoding indication, MCS indication, redundancy version indication and
frequency hopping indication.

[00103] The procedure for approach 1 may use a multi-bits new SR signaling. This

new SR may indicate one or more of the following: priority level of the transmission,
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buffer status, MCS, the number of required resources, numerology (Sub Carrier Spacing
(SCS), e.g., 15 kHz, 30 kHz and/or 60 kHz), services or requirements (e.g., eMBB or
URLLC). The number of bits may be changed by eNB/gNB 160 by RRC, DCI or a MAC
control element (CE). The MAC CE may be exchanged between the eNB/gNB 160 and
the UE 102 through a MAC layer. And, the MAC CE may be included in the higher layer
signal. The number of bits may be determined by the number of choices provided for UE
102.

[00104] The procedures may need pre-configuration before sending SR or initial
transmission. The configuration may indicate one or more of the following: SR resources,
initial transmission resources, retransmission resources, additional resources, MCS,
numerology (SCS, e.g. 15 kHz, 30 kHz and/or 60 kHz), antenna port indication, and
precoding indication.

[00105] This pre-configuration before sending SR or initial transmission may be
configured by RRC, MAC CE, DCI (where the DCI may be same as or different from the
multi-bits new signaling above), or any combination of the methods above.

[00106] The UE operations module 124 may provide information 148 to the one or
more receivers 120. For example, the UE operations module 124 may inform the
receiver(s) 120 when to receive retransmissions.

[00107] The UE operations module 124 may provide information 138 to the
demodulator 114. For example, the UE operations module 124 may inform the
demodulator 114 of a modulation pattern anticipated for transmissions from the gNB 160.
[00108] The UE operations module 124 may provide information 136 to the decoder
108. For example, the UE operations module 124 may inform the decoder 108 of an
anticipated encoding for transmissions from the gNB 160.

[00109] The UE operations module 124 may provide information 142 to the encoder
150. The information 142 may include data to be encoded and/or instructions for
encoding. For example, the UE operations module 124 may instruct the encoder 150 to
encode transmission data 146 and/or other information 142. The other information 142

may include PDSCH HARQ-ACK information.
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[00110] The encoder 150 may encode transmission data 146 and/or other information
142 provided by the UE operations module 124. For example, encoding the data 146
and/or other information 142 may involve error detection and/or correction coding,
mapping data to space, time and/or frequency resources for transmission, multiplexing,
etc. The encoder 150 may provide encoded data 152 to the modulator 154.

[00111] The UE operations module 124 may provide information 144 to the modulator
154. For example, the UE operations module 124 may inform the modulator 154 of a
modulation type (e.g., constellation mapping) to be used for transmissions to the gNB
160. The modulator 154 may modulate the encoded data 152 to provide one or more
modulated signals 156 to the one or more transmitters 158.

[00112] The UE operations module 124 may provide information 140 to the one or
more transmitters 158. This information 140 may include instructions for the one or more
transmitters 158. For example, the UE operations module 124 may instruct the one or
more transmitters 158 when to transmit a signal to the gNB 160. For instance, the one or
more transmitters 158 may transmit during a UL subframe. The one or more transmitters
158 may upconvert and transmit the modulated signal(s) 156 to one or more gNBs 160.
[00113] Each of the one or more gNBs 160 may include one or more transceivers 176,
one or more demodulators 172, one or more decoders 166, one or more encoders 109, one
or more modulators 113, a data buffer 162 and a gNB operations module 182. For
example, one or more reception and/or transmission paths may be implemented in a gNB
160. For convenience, only a single transceiver 176, decoder 166, demodulator 172,
encoder 109 and modulator 113 are illustrated in the gNB 160, though multiple parallel
elements (e.g., transceivers 176, decoders 166, demodulators 172, encoders 109 and
modulators 113) may be implemented.

[00114] The transceiver 176 may include one or more receivers 178 and one or more
transmitters 117. The one or more receivers 178 may receive signals from the UE 102
using one or more antennas 180a-n. For example, the receiver 178 may receive and
downconvert signals to produce one or more received signals 174. The one or more

received signals 174 may be provided to a demodulator 172. The one or more transmitters
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117 may transmit signals to the UE 102 using one or more antennas 180a-n. For example,
the one or more transmitters 117 may upconvert and transmit one or more modulated
signals 115.

[00115] The demodulator 172 may demodulate the one or more received signals 174 to
produce one or more demodulated signals 170. The one or more demodulated signals 170
may be provided to the decoder 166. The gNB 160 may use the decoder 166 to decode
signals. The decoder 166 may produce one or more decoded signals 164, 168. For
example, a first eNB-decoded signal 164 may comprise received payload data, which may
be stored in a data buffer 162. A second eNB-decoded signal 168 may comprise overhead
data and/or control data. For example, the second eNB-decoded signal 168 may provide
data (e.g., PDSCH HARQ-ACK information) that may be used by the gNB operations
module 182 to perform one or more operations.

[00116] In general, the gNB operations module 182 may enable the gNB 160 to
communicate with the one or more UEs 102. The gNB operations module 182 may
include one or more of a gNB URLLC module 194. The gNB URLLC module 194 may
perform URLLC operations as described herein.

[00117] The gNB operations module 182 may provide information 188 to the
demodulator 172. For example, the gNB operations module 182 may inform the
demodulator 172 of a modulation pattern anticipated for transmissions from the UE(s)
102.

[00118] The gNB operations module 182 may provide information 186 to the decoder
166. For example, the gNB operations module 182 may inform the decoder 166 of an
anticipated encoding for transmissions from the UE(s) 102.

[00119] The gNB operations module 182 may provide information 101 to the encoder
109. The information 101 may include data to be encoded and/or instructions for
encoding. For example, the gNB operations module 182 may instruct the encoder 109 to
encode information 101, including transmission data 105.

[00120] The encoder 109 may encode transmission data 105 and/or other information

included in the information 101 provided by the gNB operations module 182. For
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example, encoding the data 105 and/or other information included in the information 101
may involve error detection and/or correction coding, mapping data to space, time and/or
frequency resources for transmission, multiplexing, etc. The encoder 109 may provide
encoded data 111 to the modulator 113. The transmission data 105 may include network
data to be relayed to the UE 102.

[00121] The gNB operations module 182 may provide information 103 to the
modulator 113. This information 103 may include instructions for the modulator 113. For
example, the gNB operations module 182 may inform the modulator 113 of a modulation
type (e.g., constellation mapping) to be used for transmissions to the UE(s) 102. The
modulator 113 may modulate the encoded data 111 to provide one or more modulated
signals 115 to the one or more transmitters 117.

[00122] The gNB operations module 182 may provide information 192 to the one or
more transmitters 117. This information 192 may include instructions for the one or more
transmitters 117. For example, the gNB operations module 182 may instruct the one or
more transmitters 117 when to (or when not to) transmit a signal to the UE(s) 102. The
one or more transmitters 117 may upconvert and transmit the modulated signal(s) 115 to
one or more UEs 102.

[00123] It should be noted that a DL subframe may be transmitted from the gNB 160
to one or more UEs 102 and that a UL subframe may be transmitted from one or more
UEs 102 to the gNB 160. Furthermore, both the gNB 160 and the one or more UEs 102
may transmit data in a standard special subframe.

[00124] It should also be noted that one or more of the elements or parts thereof
included in the eNB(s) 160 and UE(s) 102 may be implemented in hardware. For
example, one or more of these elements or parts thereof may be implemented as a chip,
circuitry or hardware components, etc. It should also be noted that one or more of the
functions or methods described herein may be implemented in and/or performed using
hardware. For example, one or more of the methods described herein may be
implemented in and/or realized using a chipset, an application-specific integrated circuit

(ASIC), a large-scale integrated circuit (LSI) or integrated circuit, etc.
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[00125] Figure 2 is a diagram illustrating one example of a resource grid for the
downlink. The resource grid illustrated in Figure 2 may be utilized in some
implementations of the systems and methods disclosed herein. More detail regarding the
resource grid is given in connection with Figure 1.

[00126] In Figure 2, one downlink subframe 269 may include two downlink slots 283.

NDLRB is downlink bandwidth configuration of the serving cell, expressed in multiples
RB RB . .. )
of N “g¢c, where N g is a resource block 289 size in the frequency domain expressed

as a number of subcarriers, and NDLSymb is the number of OFDM symbols 287 in a

downlink slot 283. A resource block 289 may include a number of resource elements

(RE) 291.

[00127] For a PCell, NDLRB is broadcast as a part of system information. For an SCell

(including a Licensed Assisted Access (LAA) SCell), NDLRB is configured by a RRC
message dedicated to a UE 102. For PDSCH mapping, the available RE 291 may be the

RE 291 whose index I fulfils 121data start and/or ldata,end2! in a subframe.

[00128] In the downlink, the OFDM access scheme with cyclic prefix (CP) may be
employed, which may be also referred to as CP-OFDM. In the downlink, PDCCH,
EPDCCH, PDSCH and the like may be transmitted. A downlink radio frame may consist
of multiple pairs of downlink resource blocks (RBs) which is also referred to as physical
resource blocks (PRBs). The downlink resource block (RB) pair is a unit for assigning
downlink radio resources, defined by a predetermined bandwidth (RB bandwidth) and a
time slot. The downlink RB pair consists of two downlink RBs that are continuous in the
time domain.

[00129] The downlink RB consists of twelve sub-carriers in frequency domain and
seven (for normal CP) or six (for extended CP) OFDM symbols in time domain. A region
defined by one sub-carrier in frequency domain and one OFDM symbol in time domain is

referred to as a resource element (RE) and is uniquely identified by the index pair (/) in

SLA3700



-34-

a slot, where k and [ are indices in the frequency and time domains, respectively. While
downlink subframes in one component carrier (CC) are discussed herein, downlink
subframes are defined for each CC and downlink subframes are substantially in
synchronization with each other among CCs.

[00130] Figure 3 is a diagram illustrating one example of a resource grid for the
uplink. The resource grid illustrated in Figure 3 may be utilized in some implementations
of the systems and methods disclosed herein. More detail regarding the resource grid is
given in connection with Figure 1.

[00131] In Figure 3, one uplink subframe 369 may include two uplink slots 383.

NULRB is uplink bandwidth configuration of the serving cell, expressed in multiples of

NRBSC, where NRBSC is a resource block 389 size in the frequency domain expressed as a

number of subcarriers, and NULSymb is the number of SC-FDMA symbols 393 in an

uplink slot 383. A resource block 389 may include a number of resource elements (RE)

391.

[00132] Fora PCell, NULRB is broadcast as a part of system information. For an SCell

(including an LAA SCell), NULRB is configured by a RRC message dedicated to a UE

102.

[00133] In the uplink, in addition to CP-Orthogonal Frequency Division Multiplexed
(OFDM), a Single-Carrier Frequency Division Multiple Access (SC-FDMA) access
scheme may be employed, which is also referred to as Discrete Fourier Transform-
Spreading OFDM (DFT-S-OFDM). In the uplink, PUCCH, PUSCH, PRACH and the like
may be transmitted. An uplink radio frame may consist of multiple pairs of uplink
resource blocks. The uplink RB pair is a unit for assigning uplink radio resources, defined
by a predetermined bandwidth (RB bandwidth) and a time slot. The uplink RB pair
consists of two uplink RBs that are continuous in the time domain.

[00134] The uplink RB may consist of twelve sub-carriers in frequency domain and

seven (for normal CP) or six (for extended CP) OFDM/DFT-S-OFDM symbols in time
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domain. A region defined by one sub-carrier in the frequency domain and one
OFDM/DFT-S-OFDM symbol in the time domain is referred to as a RE and is uniquely
identified by the index pair (k,/) in a slot, where k and [ are indices in the frequency and
time domains respectively. While uplink subframes in one component carrier (CC) are
discussed herein, uplink subframes are defined for each CC.

[00135] Figure 4 shows examples of several numerologies 401. The numerology #1
401a may be a basic numerology (e.g., a reference numerology). For example, a RE 495a
of the basic numerology 401a may be defined with subcarrier spacing 405a of 15 kHz in
frequency domain and 2048Ts + CP length (e.g., 160Ts or 144Ts) in time domain (i.e.,
symbol length #1 403a), where Ts denotes a baseband sampling time unit defined as

1/(15000%2048) seconds. For the i-th numerology, the subcarrier spacing 405 may be

equal to 15%2' and the effective OFDM symbol length 2048%27 T, Tt may cause the

symbol length is 2048%27 *Ts + CP length (c.g., 16027 *Ts or 144*27 *Ts). In other

words, the subcarrier spacing of the i+1-th numerology is a double of the one for the i-th
numerology, and the symbol length of the i+1-th numerology is a half of the one for the i-
th numerology. Figure 4 shows four numerologies, but the system may support another
number of numerologies. Furthermore, the system does not have to support all of the 0-th
to the I-th numerologies, i=0, 1, ..., L.

[00136] For example, the first UL transmission on the first SPS resource as above
mentioned may be performed only on the numerology #1 401a (e.g., a subcarrier spacing
of 15 kHz). Here, the UE 102 may acquire (detect) the numerology #1 401a based on a
synchronization signal. Also, the UE 102 may receive a dedicated RRC signal including
information (e.g., a handover command) configuring the numerology #1 40la. The
dedicated RRC signal may be a UE-specific signal. Here, the first UL transmission on the
first SPS resource may be performed on the numerology #1 401la, the numerology #2
401b (a subcarrier spacing of 30 kHz), and/or the numerology #3 40lc (a subcarrier
spacing of 60 kHz).

[00137] Also, the second UL transmission on the second SPS resource as above

mentioned may be performed only on the numerology #3 401c. Here, for example, the UE
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102 may receive System Information (e.g., Master Information Block (MIB) and/or
System Information Block (SIB)) including information configuring the numerology #2
401b and/or the numerology #3 401c.

[00138]  Also, the UE 102 may receive the dedicated RRC signal including information
(e.g., the handover command) configuring the numerology #2 401b and/or the
numerology #3 401c. The System Information (e.g., MIB) may be transmitted on BCH
(Broadcast Channel) and/or the dedicated RRC signal. The System Information (e.g.,
SIB) may contain information relevant when evaluating if a UE 102 is allowed to access a
cell and/or defines the scheduling of other system information. The System Information
(SIB) may contain radio resource configuration information that is common for multiple
UEs 102. Namely, the dedicated RRC signal may include each of multiple numerology
configurations (the first numerology 401a, the second numerology 401b, and/or the third
numerology 401c) for each of UL transmissions (e.g., each of UL-SCH transmissions,
each of PUSCH transmissions). Also, the dedicated RRC signal may include each of
multiple numerology configurations (the first numerology 401a, the second numerology
401b, and/or the third numerology 401c) for each of DL transmissions (each of PDCCH
transmissions).

[00139] Figure 5 shows examples of subframe structures for the numerologies 501 that
are shown in Figure 4. Given that a slot 283 includes NDLSymb (or NULSymb) =17

symbols, the slot length of the i+1-th numerology 501 is a half of the one for the i-th
numerology 501, and eventually the number of slots 283 in a subframe (i.e., 1 ms)
becomes double. It may be noted that a radio frame may include 10 subframes, and the
radio frame length may be equal to 10 ms.

[00140] Figure 6 shows examples of slots 683 and sub-slots 607. If a sub-slot 607 is
not configured by higher layer, the UE 102 and the eNB/gNB 160 may only use a slot 683
as a scheduling unit. More specifically, a given transport block may be allocated to a slot
683. If the sub-slot 607 is configured by higher layer, the UE 102 and the eNB/gNB 160

may use the sub-slot 607 as well as the slot 683. The sub-slot 607 may include one or
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more OFDM symbols. The maximum number of OFDM symbols that constitute the sub-
slot 607 may be NDLSymb—l (or NULSymb—l).

[00141] The sub-slot length may be configured by higher layer signaling.
Alternatively, the sub-slot length may be indicated by a physical layer control channel
(e.g., by DCI format).

[00142] The sub-slot 607 may start at any symbol within a slot 683 unless it collides
with a control channel. There could be restrictions of mini-slot length based on

restrictions on starting position. For example, the sub-slot 607 with the length of
NDLSymb—l (or NULSymb—l) may start at the second symbol in a slot 683. The starting

position of a sub-slot 607 may be indicated by a physical layer control channel (e.g., by
DCI format). Alternatively, the starting position of a sub-slot 607 may be derived from
information (e.g., search space index, blind decoding candidate index, frequency and/or
time resource indices, PRB index, a control channel element index, control channel
element aggregation level, an antenna port index, etc.) of the physical layer control
channel which schedules the data in the concerned sub-slot 607.

[00143] In cases when the sub-slot 607 is configured, a given transport block may be
allocated to either a slot 683, a sub-slot 607, aggregated sub-slots 607 or aggregated sub-
slot(s) 607 and slot 683. This unit may also be a unit for HARQ-ACK bit generation.
[00144] Figure 7 shows examples of scheduling timelines 709. For a normal DL
scheduling timeline 709a, DL control channels are mapped the initial part of a slot 783a.
The DL control channels 711 schedule DL shared channels 713a in the same slot 783a.
HARQ-ACKs for the DL shared channels 713a (i.e., HARQ-ACKs each of which
indicates whether or not transport block in each DL shared channel 713a is detected
successfully) are reported via UL control channels 715a in a later slot 783b. In this
instance, a given slot 783 may contain either one of DL transmission and UL
transmission.

[00145] For a normal UL scheduling timeline 709b, DL control channels 711b are
mapped the initial part of a slot 783c. The DL control channels 711b schedule UL shared

channels 717a in a later slot 783d. For these cases, the association timing (time shift)
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between the DL slot 783c and the UL slot 783d may be fixed or configured by higher
layer signaling. Alternatively, it may be indicated by a physical layer control channel
(e.g., the DL assignment DCI format, the UL grant DCI format, or another DCI format
such as UE-common signaling DCI format which may be monitored in common search
space).

[00146] For a self-contained base DL scheduling timeline 709c, DL control channels
711c are mapped to the initial part of a slot 783e. The DL control channels 711¢ schedule
DL shared channels 713b in the same slot 783e. HARQ-ACKSs for the DL shared
channels 713b are reported in UL control channels 715b, which are mapped at the ending
part of the slot 783e.

[00147] For a self-contained base UL scheduling timeline 709d, DL control channels
711d are mapped to the initial part of a slot 783f. The DL control channels 711d schedule
UL shared channels 717b in the same slot 783f. For these cases, the slot 783f may contain
DL and UL portions, and there may be a guard period between the DL and UL
transmissions.

[00148] The use of a self-contained slot may be upon a configuration of self-contained
slot. Alternatively, the use of a self-contained slot may be upon a configuration of the
sub-slot. Yet alternatively, the use of a self-contained slot may be upon a configuration of
shortened physical channel (e.g., PDSCH, PUSCH, PUCCH, etc.).

[00149] Figure 8 shows examples of DL control channel monitoring regions. One or
more sets of PRB(s) may be configured for DL control channel monitoring. In other
words, a control resource set is, in the frequency domain, a set of PRBs within which the
UE 102 attempts to blindly decode downlink control information, where the PRBs may or
may not be frequency contiguous, a UE 102 may have one or more control resource sets,
and one DCI message may be located within one control resource set. In the frequency-
domain, a PRB is the resource unit size (which may or may not include a demodulation
reference signal (DM-RS)) for a control channel. A DL shared channel may start at a later
OFDM symbol than the one(s) which carries the detected DL control channel.
Alternatively, the DL shared channel may start at (or earlier than) an OFDM symbol than
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the last OFDM symbol which carries the detected DL control channel. In other words,
dynamic reuse of at least part of resources in the control resource sets for data for the
same or a different UE 102, at least in the frequency domain may be supported.

[00150] Figure 9 shows examples of DL control channel which consists of more than
one control channel elements. When the control resource set spans multiple OFDM
symbols, a control channel candidate may be mapped to multiple OFDM symbols or may
be mapped to a single OFDM symbol. One DL control channel element may be mapped
on REs defined by a single PRB and a single OFDM symbol. If more than one DL control
channel elements are used for a single DL control channel transmission, DL control
channel element aggregation may be performed.

[00151] The number of aggregated DL control channel elements is referred to as DL
control channel element aggregation level. The DL control channel element aggregation
level may be 1 or 2 to the power of an integer. The gNB 160 may inform a UE 102 of
which control channel candidates are mapped to each subset of OFDM symbols in the
control resource set. If one DL control channel is mapped to a single OFDM symbol and
does not span multiple OFDM symbols, the DL control channel element aggregation is
performed within an OFDM symbol, namely multiple DL control channel elements
within an OFDM symbol are aggregated. Otherwise, DL control channel elements in
different OFDM symbols can be aggregated.

[00152] Figure 10 shows examples of UL control channel structures. UL control
channel may be mapped on REs which are defined a PRB and a slot in frequency and
time domains, respectively. This UL control channel may be referred to as a long format
(or just the 1st format). UL control channels may be mapped on REs on a limited OFDM
symbols in time domain. This may be referred to as a short format (or just the 2nd
format). The UL control channels with a short format may be mapped on REs within a
single PRB. Alternatively, the UL control channels with a short format may be mapped
on REs within multiple PRBs. For example, interlaced mapping may be applied, namely
the UL control channel may be mapped to every N PRBs (e.g. 5 or 10) within a system
bandwidth.
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[00153] Figure 11 illustrates examples of a first approach and a second approach for
efficient uplink transmission signaling. Based on the information carried by (new) SR,
multi-bits new signaling and pre-configuration, there can be many cases.

[00154] A first approach (Approach-1) may be used for resource configuration of a
scheduling request (SR), an initial transmission, additional transmission and/or
retransmission. In step 1, the UE 1102a may send a scheduling request (SR) to an
eNB/gNB 1160a. For example, the SR may be transmitted on PUCCH resource(s) (i.e.,
SR resource(s) of PUCCH format 1, SR resource(s) of PUCCH format 3, SR resource(s)
of UL control channel long format, and/or SR resource(s) of UL control channel short
format).

[00155] In step 2, the eNB/gNB 1160a may send multi-bits new signaling to the UE
1102a. Here, the multi-bits new signaling may be transmitted on a Physical Downlink
HARQ-ACK Indicator Channel (PDHICH). Here, the PDHICH is described for the sake
of simple description, but a name of a physical downlink channel may be different from
the PDHICH. For example, the PDHICH may be used for carrying information associated
with HARQ-ACK in response to UL transmission (e.g., PUCCH transmission and/or SR
transmission). Here, the SR transmission may be performed on PUCCH format 1,
PUCCH format 3, UL control channel long format, and/or UL control channel short
format. Namely, information associated with DL HARQ-ACK in response to UL
transmission (e.g., PUCCH transmission and/or SR transmission) may be sent on the
PDHICH.

[00156] In step 3, the UE 1102a may send an initial transmission to the eNB/gNB
1160a. For example, the UE 1102a may perform, based on a detection of PDHICH
transmission in subframe n, the corresponding UL transmission (e.g., PUSCH
transmission) in subframe n+k according to PDHICH information. Here, a value of k£ may
be defined, in advance, by specifications. For example, a value of & may be different for
FDD (Frequency Division Duplexing) and TDD (Time Division Duplexing). Namely, a
value of k£ may be different for each of types of frame structure (e.g., a frame structure

type 1 and a frame structure type 2). Also, a value of k£ may be set as subframe level, slot
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level, mini-slot level, and/or symbol level. Also, the gNB 1160a may configure a value of
k by using the dedicated RRC signal.

[00157] Here, a PDHICH resource may be identified an index (e.g. an index pair of a
time resource, a frequency resource, a group number, and/or a sequence index). For
example, for UL transmission (e.g., PUCCH transmission, and/or SR transmission) in a
subframe n, the UE 1102a may determine, based on UL resource (e.g., SPS resource
and/or PUCCH resource), the corresponding PDHICH resource in a subframe n+p.
[00158] Also, for UL transmission (e.g., PUCCH transmission, and/or SR
transmission) in a subframe n, the UE 1102a may determine, based on an offset value that
is configured by the gNB 1160a, the corresponding PDHICH resource in a subframe n+p.
Here, a value of p may be specified, in advance, by specifications. And, a value of p may
be different for FDD and TDD. Namely, a value of p may be different for each of types of
frame structure (e.g., a frame structure type 1 and a frame structure type 2). Here, a value
of p may be set as subframe level, slot level, mini-slot level, and/or symbol level. Also,
the gNB 1160a may configure a value of p by using the dedicated RRC signal.

[00159] As above mentioned, an index of SPS resource (i.e., the PRB index of SPS
resource) may be configured and/or indicated by the gNB 1160a using the RRC signal
and/or DCI format. And, a first correspondence (a first association) of the index of
PDHICH resource and the index of SPS resource may be defined and/or configured.
Namely, the UE 1102a determine, based on the first correspondence, the PDHICH
resource (i.e., the index of PDHICH) for UL transmission (e.g., PUCCH transmission
and/or SR transmission).

[00160] Also, a second correspondence (association) of the index of PDHICH resource
and the index of PUCCH resource may be defined and/or configured. And, the UE 1102a
determine, based on the second correspondence, the PDHICH resource (i.e., the index of
PDHICH) for UL transmission (e.g., PUCCH transmission and/or SR transmission).
Namely, the UE 1102a may determine the PDHICH resource according to the first

correspondence and/or the second correspondence.
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[00161] Also, an offset value for the first correspondence may be configured by the
gNB 1160a using the dedicated RRC signal. Also, an offset value for the second
correspondence may be configured by the gNB 1160a using the dedicated RRC signal.
[00162] In step 4, the eNB/gNB 1160a may respond with additional multi-bits new
signaling. In step 5, the UE 1102a may send a retransmission with or without additional
transmission. In step 6, the eNB/gNB 1160a may respond with multi-bits new signaling.
[00163] A second approach may be used for resource configuration of an initial
transmission, additional transmission and/or retransmission. In step 1, the UE 1102b may
send an initial transmission to the eNB/gNB 1160b. In step 2, the eNB/gNB 1160b may
respond additional multi-bits new signaling. In step 3, the UE 1102b may send a
retransmission with or without additional transmission. In step 4, the eNB/gNB 1160b
may respond with multi-bits new signaling.

[00164] In an implementation (case 1), MCS, numerology, antenna port, precoding
may be pre-configured before step 1. Here, for URLLC data transmission, only a single
antenna port may be used. And, the number (index) of the antenna port used for URLLC
transmission may be configured by using the dedicated RRC signal and/or specified, in
advance, by specifications. In an implementation (case 1.1), only one resource pool (for
initial transmission, retransmission and/or additional transmission) may be pre-configured
before step 1. For example, the gNB may configure one resource pool (e.g., PUSCH
resource) by using the dedicated RRC signal. In this case, the UE 1102 knows the
location of the resource (e.g., periodicity, time offset, resource block assignment and
hopping resource allocation). The UE 1102 can use the configured one resource pool (i.e.,
the configured one resource) for initial transmission, retransmission and/or additional
transmission. Namely, the UE 1102 may always use, based on a detection of the PDHICH
information, the configured resource for initial transmission, retransmission, and/or
additional transmission.

[00165] In an implementation (case 1.1.1), the SR resource may be preconfigured. In
this case, the UE 1102 has its own SR resource (e.g., periodicity, offset, etc.) and will

send a scheduling request before the data transmission.
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[00166] In the case where there is no additional transmission, the procedure may be
implemented as follows. In a first step (step 1a), after the TB arrives, the UE 1102 may
use the next available SR resource to send a scheduling request (SR) to the eNB/gNB
1160. For example, SR resource(s) of PUCCH format 1 may be used for only transmitting
a positive SR (i.e., requesting UL-SCH resources for initial transmission). Also, SR
resource(s) of PUCCH format 3 may be used for only transmitting a positive SR and/or a
negative SR (i.e., requesting and/or not requesting UL-SCH resources for initial
transmission). Also, SR resource(s) of UL control channel long format and/or UL control
channel short format may be used for transmitting multi-bit SR. In a second step (step
2a), after receiving and decoding the SR, the eNB/gNB 1160 sends the new signaling to
the UE 1102. In this case, the new signal can be a one-bit trigger (e.g., ‘1’ means that the
UE 1102 can transmit the data at the pre-configured resource). Namely, for example, one-
bit information used for granting (triggering, permitting) PUSCH transmission may be
transmitted on PDHICH. The timing may be determined by the eNB/gNB 1160, which
may be based on some scheduling considerations. For example, as above mentioned, for
uplink transmission (e.g., PUCCH transmission, and/or SR transmission) in a subframe #,
the UE 1102a may determine the corresponding PDHICH resource in a subframe n+p.
Here, as above mentioned, the UE 1102a determine the PDHICH resource based on SPS
resource, PUCCH resource, and/or offset value which is configured by the gNB 1160.
[00167] In a third step (step 3a), after receiving and decoding the new signaling, the
UE 1102 may send out the initial transmission at the pre-configured resource. The timing
may be derived from the timing of the new signaling. If UE 1102 does not receive the
new signaling for X scheduling units after it sends out the SR, it will send out the initial
transmission at the next pre-configured resource. X is determined by the latency
requirement.

[00168] In a fourth step (step 4a), if the eNB/gNB 1160 receives and decodes the TB
successfully, it will send the ACK-like new signaling (e.g. ‘1’) to the UE 1102, which
indicates a successful transmission. Otherwise, it will send the NACK-like new signaling

(e.g. ‘0’) to the UE 1102, which triggers a retransmission. Namely, for example, one-bit
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information used for granting (triggering, permitting) and/or not granting (not triggering,
not permitting) PUSCH transmission may be transmitted on PDHICH. On the other hand,
the ACK-like new signaling may also trigger a new transmission for another TB if the UE
1102 sent another SR before.

[00169] In a fifth step (step Sa), if the UE 1102 receives the ACK-like new signaling,
the UE 1102 will not do retransmission. In addition, if the UE 1102 has another TB to
transmit and has sent out the corresponding SR before, it will transmit the new TB at the
pre-configured resource. If the UE 1102 receives the NACK-like new signaling, the UE
1102 may retransmit the TB at the pre-configured resource no matter whether there is a
new TB to transmit or not. In other words, the new TB will not be transmitted until the
previous TB has been received and decoded successfully by eNB/gNB 1160. In a sixth
step (step 6a), step 4a or step 1a may be repeated.

[00170] To summarize this implementation, if the new signaling is triggered by a SR,
then it is a simplified UL grant. If the new signaling is triggered by a
transmission/retransmission, then it is an AKC/NACK and/or a simplified grant for new
transmission or retransmission.

[00171] In the case where there is additional transmission, the procedure may be
implemented as follows. There can be an extended version with a multi-bits new
signaling. One more bit can be added to the new signaling described above to indicate the
usage of an additional resource. Since there is only one resource pool, the additional
transmission will use the same resource which is pre-configured for initial transmission
and retransmission. For example, after receiving the multi-bits new signaling ‘11°, the UE
1102 knows that it can transmit at the next two pre-configured resources. It is equivalent
to a granted initial transmission and an immediate retransmission without NACK. After
receiving the multi-bits new signaling ‘10°, he UE 1102 knows it can only transmit at the
next one pre-configured resource. The similar rule is applied to retransmission when he
UE 1102 receives the new signaling ‘01’ or ‘00’. Moreover, more bits can be added to the
new signaling to indicate more additional resources. The additional bits can be used to

indicate the number of additional resources or a bitmap.
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[00172] In another implementation (case 1.1.2), SR is not used. In this case, the UE
1102 does not send a scheduling request (SR) before the initial transmission. When the
TB arrives, the UE 1102 will use the pre-configured resource to send the initial
transmission to the eNB/gNB 1160. The rest of the steps in this implementation are the
same as step 4a and step Sa as described above in case 1.1.1. In summary of this
implementation, the initial transmission is grant-free while the retransmission is grant-
based.

[00173] In yet another implementation (case 1.1.3), the multi-bits new SR is pre-
configured. Here, the multi-bits SR may be transmitted on SR resource(s) of PUCCH
format 1, SR resource(s) of PUCCH format 3, SR resource(s) of UL control channel long
format, and/or UL control channel short format For example, the SR may indicate the
service or requirement (e.g., eMBB or URLLC). In an example, one-bit ‘1’ can indicate
the SR is from a URLLC service. Then, the eNB/gNB 1160 knows the service is much
more important than any other service and it should guarantee the latency requirement
and send out the multi-bits new signaling to the corresponding UE 1102. Namely, one or
more SR bits used for requesting UL-SCH resources for new transmission of each of the
services and/or the requirements (e.g., eMBB service and/or URLLC service) may be
defined. Namely, each value of one or more SR bits may indicate requesting of UL-SCH
resources for new transmission of each of the services and/or the requirements.

[00174] Also, for example, the SR may indicate the priority level of the transmission.
Different URLLC services may have different requirements for latency and reliability. A
multi-bits SR can indicate the priority level of the transmission. For example, a value ‘00’
of multi-bits SR may indicate the highest priority; a value ‘01’ of multi-bits SR may
indicate the second priority; a value ‘10° of multi-bits SR may indicate the third priority;
and a value ‘11’ of multi-bits SR may indicate the lowest priority. Then, the eNB/gNB
1160 knows how to schedule the transmissions based on the priority levels and may send
out the multi-bits new signaling above. For example, the requested transmission with the
highest priority should be allocated with the immediate next pre-configured resource. For

scheduling requests with the same priority level, the eNB/gNB 1160 can adopt a round-
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robin or random selection. Namely, one or more SR bits used for requesting UL-SCH
resources for UL transmission of each of the priority level may be defined. Namely, each
value of one or more SR bits may indicate a requesting of UL-SCH resources for new
transmission of each of the priority level.

[00175] Also, for example, the SR may indicate a buffer status. The buffer status (e.g.,
a buffer status reporting procedure) may be used to provide the serving gNB with
information about the amount of data available for transmission in the UL buffers
associated with the MAC entity. Namely, the buffer status may be used to provide the
gNB with the information about the amount of data available for transmission in the UL
buffers. The Buffer Size may identify the total amount of data available across all logical
channels of a logical channel group after all MAC PDUs for the transmission (e.g., the
transmission time interval) have been built. Different transmissions may have different
buffer sizes. A multi-bits SR can indicate the coarse buffer size. For example, a value
‘00’ of multi-bits SR may indicate a buffer size <= x1; a value ‘01’ of multi-bits SR may
indicate x1 < buffer size <= x2; a value ‘10’ of multi-bits SR may indicate x2 < buffer
size <= x3; and a value ‘11’ of multi-bits SR may indicate buffer size > x3. Then, the
eNB/gNB 1160 may allocate a corresponding number of resources according to the buffer
size and may send out the corresponding multi-bits new signaling. Namely, one or more
SR bits used for indicating information on the buffer status may be defined. Namely, each
value of one or more SR bits may indicate each of amount of data available for
transmission in the UL buffers.

[00176] Also, for example, the SR may indicate the number of required resources (i.e.,
the required amount of UL resources). Different transmissions may need different
numbers of resources due to the consideration of MCS/buffer size or repetition for
reliability. A multi-bits SR can indicate the number of required resources. For example, a
value ‘00’ of multi-bits SR may indicate no additional resource is required; a value ‘01’
of multi-bits SR may indicate one additional resource is required; a value ‘10’ of multi-
bits SR may indicate two additional resources are required; and a value ‘11° of multi-bits

SR may indicate three additional resources are required. Then, the eNB/gNB 1160 may
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allocate corresponding number of resources according the request and may send out the
corresponding multi-bits new signaling. It should be noted that the multi-bits new
signaling can always rewrite the request. Namely, one or more SR bits used for indicating
the amount of UL resources may be defined. Namely, each value of one or more SR bits
may indicate each of amount of UL resources.

[00177]  Also, for example, the SR may be used for a requesting of UL resource of a
numerology (i.e., SCS, e.g. 15 kHz, 30 kHz and/or 60 kHz) for UL transmission (e.g.,
new transmission and/or retransmission). Here, the UL resource may include the SPS
resource, and/or the DS resource. According to the assumption of case 1, one or more
numerologies are pre-configured (e.g. configured by the gNB using the RRC signal). The
UE 1102 may request UL transmission on UL resource with a different numerology. A
multi-bits SR can indicate the required numerology of UL transmission. For example, a
value ‘00’ of multi-bits SR may indicate requesting of UL resources of 15 kHz SCS for
UL transmission; a value ‘01” of multi-bits SR may indicate requesting of UL resources
of 30 kHz SCS for UL transmission; a value ‘10° of multi-bits SR may indicate
requesting of UL resources of 60 kHz SCS for UL transmission; and a value ‘11” of
multi-bits SR may indicate requesting of UL resources of 120 kHz SCS for UL
transmission. There should be an additional bit in the multi-bits new signaling above to
tell the UE 1102 whether such a numerology is allowed or not. For example, the
additional bit ‘1’ indicates the UE 1102 can transmit by using the requested numerology.
Otherwise, the UE 1102 uses the pre-configured default numerology. Namely, one or
more SR bits used for indicating the numerology (i.e., SCS) for UL resources may be
defined. Namely, each value of one or more SR bits may indicate each of numerology
(i.e., SCS) for UL resources. Here, the number of SR bit(s) may be determined based on
the configured one or more numerologies. Namely, the UE 1102 may determine the
number of SR bit(s) based on the information configuring the one or more numerologies.
For example, in a case that only 15 kHz SCS is configured as the numerology, the number
of SR bits may be one bit (i.e., one bit SR may be used). And, in a case that 15 kHz SCS

and 30 KHz are configured as the numerologies, the number of SR bits may be two bits
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(i.e., two bits SR may be used). Also, in a case that 15 kHz SCS, 30 KHz and 60 KHz are
configured as the numerologies, the number of SR bits may be two bits (i.e., two bits SR
may be used). Also, the interpretation of a value of one or more SR bits may be
determined based on the configured one or more numerologies. Namely, the UE 1102
may determine, based on the configured numerologies, a correspondence of the value of
one or more SR bits and the requested numerologies. For example, in a case that only 15
kHz SCS is configured, a value ‘1’ of SR bit may indicate requesting of UL resource of
15 kHz SCS for UL transmission. And, for example, in a case that only 60 kHz SCS is
configured, a value ‘1’ of SR bit may indicate requesting of UL resource of 60 kHz SCS
for UL transmission. Also, for example, in a case that 15 kHz SCS and 30 kHz SCS are
configured, a value ‘01’ of SR bits may indicate requesting of UL resource of 15 kHz
SCS for UL transmission. And, in this case, a value ‘10° of SR bits may indicate
requesting of UL resource of 30 kHz SCS for UL transmission. Also, for example, in a
case that 15 kHz SCS and 60 kHz SCS are configured, a value ‘01’ of SR bits may
indicate requesting of UL resource of 15 kHz SCS for UL transmission. And, in this case,
a value ‘10’ of SR bits may indicate requesting of UL resource of 60 kHz SCS for UL
transmission. Also, for example, in a case that 30 kHz SCS and 60 kHz SCS are
configured, a value ‘01’ of SR bits may indicate requesting of UL resource of 30 kHz
SCS for UL transmission. And, in this case, a value ‘10° of SR bits may indicate
requesting of UL resource of 60 kHz SCS for UL transmission.

[00178] Also, for example, the SR may indicate the MCS of the requested
transmission. According to the assumption of case 1, the MCS is pre-configured. The UE
1102 may request a different MCS. A multi-bits SR can indicate the MCS of the required
transmission. There should be an additional bit in the multi-bits new signaling above to
tell the UE 1102 whether such a MCS is allowed or not. For example, the additional bit
‘1’ indicates the UE 1102 can transmit by using the requested MCS. Otherwise, the UE
1102 uses the pre-configured default MCS. It should be noted that the number of bits for
all kinds of SRs above can be changed by eNB/gNB 1160 (e.g., MIB, SIB, RRC, DCI or
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MAC CE). The number of bits included in the SR may be determined by the number of
choices provided to the UE 1102.

[00179] In another implementation (case 1.2), two resource pools (one is for initial
transmission and/or additional transmission, while the other is for retransmission and/or
additional transmission) are pre-configured before step 1. In this case, the UE 1102
knows the locations of these two kinds of resources (e.g. periodicity, time offset, resource
block assignment and hopping resource allocation). The UE 1102 can use the initial
transmission resource pool for initial transmission and retransmission resource pool for
retransmission.

[00180] This implementation separates the initial transmission resource and the
retransmission resource. Here, the initial transmission resource means that the resource is
primarily used by initial transmission and may be used by additional transmission or
retransmission. The retransmission resource means that the resource is primarily used by
retransmission and may be used by additional transmission or initial transmission. The
two resource pools can be time division multiplexed, frequency division multiplexed or
both.

[00181] In an implementation (case 1.2.1), the SR resource is pre-configured. As
described in case 1.1.1 above, the new transmission may wait until the previous
transmission/retransmission is successful. Thus, the new transmission may fail to meet
the latency requirement. That is a motivation to separate the initial transmission resource
and the retransmission source. On the other hand, the retransmission resource can be
shared by multiple groups of UEs 1102 since the retransmission may not happen
frequently.

[00182] The multi-bits new signaling may contain two parts. Part 1 may correspond to
an initial transmission while part 2 may correspond to retransmission. These two parts
can be mapped into physical channels together or separately. At the UE 1102 side, there
may be two logic buffer queues. One is for initial transmissions while the other is for

retransmissions.
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[00183] In the case where there is no additional transmission, the procedure may be
implemented as follows. In a first step (step 1b), after the TB arrives, the UE 1102 will
use the next pre-configured SR resource to send a scheduling request to the eNB/gNB
1160. The TB will be restored in the initial transmission buffer queue.

[00184] In a second step (step 2b), after receiving and decoding the SR, the eNB/gNB
1160 sends the new signaling with part 1 to trigger the initial transmission. In this case,
the new signal can be a one-bit trigger (no matter what the bit is, the UE 1102 can
transmit the data at the pre-configured resource). The timing is determined by the
eNB/gNB 1160, which may be based on some scheduling considerations.

[00185] In a third step (step 3b), after receiving and decoding the new signaling with
part 1, the UE 1102 sends out the initial transmission at the pre-configured resource. The
timing is derived from the timing of the new signaling. If the UE 1102 does not receive
the new signaling for X scheduling units after it sends out the SR, it will send out the
initial transmission at the next pre-configured resource. X is determined by the latency
requirement.

[00186] In a fourth step (step 4b), if the eNB/gNB 1160 receives and decodes the TB
successfully, it will send the ACK-like new signaling part 1 (e.g. ‘1’) to UE, which
indicates a successful transmission and may also trigger a new transmission for another
TB if the UE 1102 sent another SR before. Otherwise, it will send the NACK-like new
signaling part 1 (e.g. ‘0’) to the UE 1102, which indicates a retransmission is required.
Thus, the eNB/gNB 1160 will send out the new signaling part 2 simultaneously or
separately to indicate the grant of the retransmission and/or ACK/NACK of a previous
retransmission. For example, new signaling part 2 with bit ‘1’ indicates that the
retransmission of the previous TB is successful (if there was such a retransmission
before) and it is also the grant of the retransmission for the following TB in the
retransmission buffer queue or the current TB which just failed for the initial
transmission. On the other hand, the new signaling part 2 with bit ‘0’ indicates that the

retransmission of the previous TB failed and another retransmission is required. In this
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case, the UE 1102 cannot do retransmission for the following TB in the retransmission
buffer queue or the current TB which just failed for the initial transmission.

[00187] In a fifth step (step Sa), if the UE 1102 receives the ACK-like new signaling
part 1, the UE 1102 may clear the buffer of the current TB in the initial transmission
buffer queue. If the UE 1102 receives the NACK-like new signaling part 1, the UE 1102
may move the buffer of the current TB from the initial transmission buffer queue into the
retransmission buffer queue. In addition, no matter whether the received new signaling
part 1 is ACK-like or NACK-like, if the UE 1102 has another TB to transmit and has sent
out the corresponding SR before, it will transmit the new TB at the next pre-configured
resource. If the UE 1102 receives the new signaling part 2 with bit ‘0’, the UE 1102 may
retransmit the previous TB in the retransmission buffer queue at the next pre-configured
retransmission resource. Otherwise, the UE 1102 clears the buffer of the previous TB in
the retransmission buffer queue and transmits the immediate following TB in the
retransmission buffer queue (which also includes the TB just moved from the initial
transmission buffer queue due to the failure of the initial transmission). However, if the
retransmission buffer queue is empty, there is no action corresponding to the new
signaling part 2. In a sixth step (step 6b), step 4b or step 1b may be repeated.

[00188] As an example, the case with a processed initial transmission, a new coming
TB and a processed retransmission is shown as following:

[00189] In the case where there is additional transmission, the procedure may be
implemented as follows. There can be an extended version with additional transmission.
One or more bits can be added to the new signaling part 1 and part 2 above to indicate the
usage of an additional resource. The additional transmission for the same TB may be
provided to enhance the reliability of the initial transmission or the retransmission or
both. Since there are two resource pools, the additional transmission will use the resource
pool which is pre-configured for initial transmission and/or the resource pool which is
pre-configured for retransmission. Some examples of using additional transmissions are

described in connection with Figures 12—-14. In these examples, the resource pools are
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frequency division multiplexed. However, they can also be time division multiplexed or
even spatial division multiplexed.

[00190] The remaining question is how to use additional bits to indicate the usage of
additional transmission. The additional bits added to the new signaling part 1 and/or part
2 can be used as a simple trigger for the additional transmission at the pre-defined
resource position or to indicate the number of additional resources at the pre-defined
resource set or a bitmap of the pre-defined resource set.

[00191] In another implementation (case 1.2.2), the SR is not used. As described above
in case 1.1.2, the retransmission is grant-based but it may conflict with the grant-free
initial transmission since they use the same resource pool. Thus, it may be better to
manage the retransmission in a separated resource pool. In this case, the UE 1102 does
not send a scheduling request before the initial transmission. When the TB arrives, the
UE 1102 will use the next pre-configured resource to send the initial transmission to the
eNB/gNB 1160. The rest of the steps are the same as step 4b and step 5b in case 1.2.1.
[00192] Contention may happen in the initial transmissions but contention can be
avoided in retransmissions since retransmissions are grant-based in a separate resource
pool. Additional transmissions can be used or not, which is similar to case 1.2.1. An
example where two UEs 1102 fail in the initial transmission and retransmissions are
granted in the retransmission resource pool with additional transmissions in the initial
transmission resource pool is described in connection with Figure 15. To summarize, if
the initial transmission is treated as a special SR, the case here (case 1.2.2) is equivalent
to case 1.2.1.

[00193] In another implementation, (case 1.2.3), multi-bits new SR is pre-configured.
This implementation can be the same as case 1.1.3.

[00194] In another implementation, (case 1.3), three or more resource pools may be
pre-configured before step 1. Besides the initial transmission resource pool and the
retransmission resource pool, one or more additional resource pools are pre-configured
for additional transmission only. Comparing to case 1.2, more bits can be added to the

new signaling part 1 and/or part 2 to indicate the usage of the additional resource
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pool/pools. The additional bits mentioned here can be used as a simple trigger for the
additional transmission at the pre-defined resource position or to indicate the number of
additional resources at the pre-defined resource set or a bitmap of the pre-defined
resource set in the additional resource pool/pools. Other parts can be the same as case 1.2.
[00195] In another implementation, (case 1.4), no resource pool is pre-configured
before step 1. In this case, the multi-bits new signaling needs to indicate the resource
position exactly for granted transmission/retransmission.

[00196] In another implementation, (case 2), the MCS, numerology, antenna port,
precoding (at least one of them) are not pre-configured before step 1 of the procedures
above. In this case, the multi-bits new signaling needs to indicate the missing parameters
for granted transmission/retransmission or whether the UE 1102 can reuse the parameter
from other transmissions/services/measurements.

[00197] Figure 12 is a first example illustrating an initial transmission with additional
transmission. This is an implementation of case 1.2.1 described in connection with Figure
11.

[00198] In this example, each UE 102 has its own pre-configured initial transmission
resource pool and shares the retransmission resource pool with other UE/UEs 102.
Additional transmission can use the initial transmission resource pool and/or the
retransmission resource pool if available. Here, an uplink grant (UG) is used instead of
the new signaling part 1 since the new signaling part 1 serves as a simplified uplink grant.
[00199] In the configured resource of UE-1 for initial transmission, a scheduling
request (SR-1) triggers an uplink grant (UG-1). The UG-1 is a multi-bits UL grant
indicating resources for initial transmission and adjacent resources in time/frequency
domain if not occupied.

[00200] In the configured resource of UE-2 for initial transmission, a scheduling
request (SR-2) triggers an uplink grant (UG-2). The UG-2 is a multi-bits UL grant
indicating resources for initial transmission and adjacent resources in time/frequency

domain if not occupied.
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[00201] Figure 13 is a second example illustrating an initial transmission with
additional transmission. This is an implementation of case 1.2.1 described in connection
with Figure 11.

[00202] In this example, the only difference from the example described in connection
with Figure 12 above is that an initial transmission pool can be shared by a group of UEs.
A configured resource may be shared by groups of UEs for retransmission.

[00203] A first UE group (UE group 1) includes UE 1-1 and UE 1-2. In the configured
resource of UE group 1 for initial transmission, a scheduling request (SR 1-1) triggers an
uplink grant (UG 1-1) for UE 1-1. The UG 1-1 is a multi-bits UL grant indicating a
resource for initial transmission for UE 1-1. The UG 1-1 also indicates an additional
resource in frequency domain that can be used by either UE 1-1 or UE 1-2 or neither. A
second scheduling request (SR-1-2) triggers an uplink grant (UG 1-2) for UE 1-2. The
UG 1-2 is a multi-bits UL grant indicating a resource for initial transmission for UE 1-2.
In this example, the adjacent resource in the time domain is used by UE 1-2 and cannot
be used by UE 1-1.

[00204] A second UE group (UE group 2) includes UE 2-1 and UE 2-2. In the
configured resource of UE group 2 for initial transmission, a scheduling request (SR 2-1)
triggers an uplink grant (UG 2-1) for UE 2-1. The UG 2-1 is a multi-bits UL grant
indicating a resource for initial transmission for UE 2-1. The UG 2-1 also indicates an
additional resource in frequency domain that can be used by either UE 2-1 or UE 2-2 or
neither. A second scheduling request (SR-2-2) triggers an uplink grant (UG 2-2) for UE
2-2. The UG 2-2 is a multi-bits UL grant indicating a resource for initial transmission for
UE 2-2. In this example, the adjacent resource in the time domain is used by UE 2-2 and
cannot be used by UE 2-1.

[00205] Figure 14 is an example illustrating a retransmission with additional
transmission. This is an implementation of case 1.2.1 described in connection with Figure
11.

[00206] Additional transmission for retransmission can use the initial transmission

resource pool and/or the retransmission resource pool if available. Here, ‘NACK’ is used
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instead of the new signaling part 2 since the new signaling part 2 in this example serves
as a grant for the retransmission resource.

[00207] A first UE group (UE group 1) includes UE 1-1 and UE 1-2. In the configured
resource of UE group 1 for initial transmission, a scheduling request (SR 1-1) triggers an
uplink grant (UG 1-1) for UE 1-1. However, a transmission for UE 1-2 fails. The UG 1-1
is a multi-bits UL grant indicating a resource for initial transmission for UE 1-1. The
NACK 1-2 for UE 1-2 indicates resources and adjacent resources in time/frequency
domain for retransmission by UE 1-2.

[00208] A second UE group (UE group 2) includes UE 2-1 and UE 2-2. A
transmission for UE 2-1 fails. A second scheduling request (SR-1-2) triggers an uplink
grant (UG 1-2) for UE 1-2. The NACK 2-1 for UE 2-1 indicates resources and adjacent
resources in time/frequency domain for retransmission by UE 2-1.

[00209] Figure 15 is an example illustrating transmission without a scheduling request
(SR). This is an implementation of case 1.2.2 described in connection with Figure 11.
[00210] In this case, a UE does not send a scheduling request (SR) before the initial
transmission. When a transport block (TB) arrives, the UE will use the next pre-
configured resource to send the initial transmission to the eNB/gNB.

[00211] In this example, two UEs (UE 1-1 and UE 1-2) fail in the initial transmission
and retransmissions are granted in the retransmission resource pool with additional
transmissions in the initial transmission resource pool.

[00212] A NACK 1-1 indicates resources and adjacent resources in time/frequency
domain for retransmission by UE 1-1. In the configured resource for UE group 1, the UE
1-1 does not have any new transmission. Therefore, the resource can be used for
retransmission. The shared resource may be used for retransmission for TB1 of UE 1-1.
[00213] A NACK 1-2 indicates resources and adjacent resources in time/frequency
domain for retransmission by UE 1-2. In the configured resource for UE group 1, the UE
1-2 has a new transmission. Therefore, the resource cannot be used for retransmission.

The shared resource may be used for retransmission for TB1 of UE 1-2.

SLA3700



-56-

[00214] Figure 16 illustrates various components that may be utilized in a UE 1602.
The UE 1602 described in connection with Figure 16 may be implemented in accordance
with the UE 102 described in connection with Figure 1. The UE 1602 includes a
processor 1603 that controls operation of the UE 1602. The processor 1603 may also be
referred to as a central processing unit (CPU). Memory 1605, which may include read-
only memory (ROM), random access memory (RAM), a combination of the two or any
type of device that may store information, provides instructions 1607a and data 1609a to
the processor 1603. A portion of the memory 1605 may also include non-volatile random
access memory (NVRAM). Instructions 1607b and data 1609b may also reside in the
processor 1603. Instructions 1607b and/or data 1609b loaded into the processor 1603 may
also include instructions 1607a and/or data 1609a from memory 1605 that were loaded
for execution or processing by the processor 1603. The instructions 1607b may be
executed by the processor 1603 to implement the methods described above.

[00215] The UE 1602 may also include a housing that contains one or more
transmitters 1658 and one or more receivers 1620 to allow transmission and reception of
data. The transmitter(s) 1658 and receiver(s) 1620 may be combined into one or more
transceivers 1618. One or more antennas 1622a-n are attached to the housing and
electrically coupled to the transceiver 1618.

[00216] The various components of the UE 1602 are coupled together by a bus system
1611, which may include a power bus, a control signal bus and a status signal bus, in
addition to a data bus. However, for the sake of clarity, the various buses are illustrated in
Figure 16 as the bus system 1611. The UE 1602 may also include a digital signal
processor (DSP) 1613 for use in processing signals. The UE 1602 may also include a
communications interface 1615 that provides user access to the functions of the UE 1602.
The UE 1602 illustrated in Figure 16 is a functional block diagram rather than a listing of
specific components.

[00217] Figure 17 illustrates various components that may be utilized in a gNB 1760.
The gNB 1760 described in connection with Figure 17 may be implemented in
accordance with the gNB 160 described in connection with Figure 1. The gNB 1760
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includes a processor 1703 that controls operation of the gNB 1760. The processor 1703
may also be referred to as a central processing unit (CPU). Memory 1705, which may
include read-only memory (ROM), random access memory (RAM), a combination of the
two or any type of device that may store information, provides instructions 1707a and
data 1709a to the processor 1703. A portion of the memory 1705 may also include non-
volatile random access memory (NVRAM). Instructions 1707b and data 1709b may also
reside in the processor 1703. Instructions 1707b and/or data 1709b loaded into the
processor 1703 may also include instructions 1707a and/or data 1709a from memory
1705 that were loaded for execution or processing by the processor 1703. The instructions
1707b may be executed by the processor 1703 to implement the methods described
above.

[00218] The gNB 1760 may also include a housing that contains one or more
transmitters 1717 and one or more receivers 1778 to allow transmission and reception of
data. The transmitter(s) 1717 and receiver(s) 1778 may be combined into one or more
transceivers 1776. One or more antennas 1780a-n are attached to the housing and
electrically coupled to the transceiver 1776.

[00219] The various components of the gNB 1760 are coupled together by a bus
system 1711, which may include a power bus, a control signal bus and a status signal bus,
in addition to a data bus. However, for the sake of clarity, the various buses are illustrated
in Figure 17 as the bus system 1711. The gNB 1760 may also include a digital signal
processor (DSP) 1713 for use in processing signals. The gNB 1760 may also include a
communications interface 1715 that provides user access to the functions of the gNB
1760. The gNB 1760 illustrated in Figure 17 is a functional block diagram rather than a
listing of specific components.

[00220] Figure 18 is a block diagram illustrating one implementation of a UE 1802 in
which systems and methods for URLLC operations may be implemented. The UE 1802
includes transmit means 1858, receive means 1820 and control means 1824. The transmit
means 1858, receive means 1820 and control means 1824 may be configured to perform

one or more of the functions described in connection with Figure 1 above. Figure 16
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above illustrates one example of a concrete apparatus structure of Figure 18. Other
various structures may be implemented to realize one or more of the functions of Figure
1. For example, a DSP may be realized by software.

[00221] Figure 19 is a block diagram illustrating one implementation of a gNB 1960 in
which systems and methods for URLLC operations may be implemented. The gNB 1960
includes transmit means 1917, receive means 1978 and control means 1982. The transmit
means 1917, receive means 1978 and control means 1982 may be configured to perform
one or more of the functions described in connection with Figure 1 above. Figure 17
above illustrates one example of a concrete apparatus structure of Figure 19. Other
various structures may be implemented to realize one or more of the functions of Figure
1. For example, a DSP may be realized by software.

[00222]  Figure 20 is a flow diagram illustrating a communication method 2000 of a
user equipment (UE) 102. The UE 102 may receive 2002, from a base station apparatus
(gNB) 160, a radio resource control message including first information used for
configuring a periodicity for an uplink data transmission. The UE 102 may also receive
2004 on a physical downlink control channel, from the base station apparatus, second
information used for indicating an activation for the uplink data transmission. The UE
102 may further transmit 2006, to the gNB 160, confirmation information Medium
Access Control (MAC) Control Element (CE) for the second information. The UE 102
may additionally perform 2008 on a physical uplink shared channel, to the gNB 160, the
uplink data transmission based on the first information and the second information. The
UE 102 may also receive 2010 on the physical downlink control channel, from the gNB
160, third information used for indicating a deactivation for the uplink data transmission.
The UE 102 may further transmit 2012, to the gNB 160, confirmation information MAC
CE for the third information. A MAC protocol data unit subheader with the same index of
logical channel identifier (LCID) may be used for identifying the confirmation
information MAC CE for the second information and the confirmation information MAC

CE for the third information.
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[00223] Figure 21 is a flow diagram illustrating a communication method 2100 of a
base station apparatus (gNB) 160. The gNB 160 may transmit 2102, to a user equipment
(UE) 102, a radio resource control message including first information used for
configuring a periodicity for an uplink data transmission. The gNB 160 may also transmit
2104 on a physical downlink control channel, to the UE 102, second information used for
indicating an activation for the uplink data transmission. The gNB 160 may further
receive 2106, from the UE 102, confirmation information Medium Access Control
(MAC) Control Element (CE) for the second information. The gNB 160 may additionally
receive 2108 on a physical uplink shared channel, from the UE 102, the uplink data
transmission based on the first information and the second information. The gNB 160
may also transmit 2110 on the physical downlink control channel, to the UE 102, third
information used for indicating a deactivation for the uplink data transmission. The gNB
160 may further receive 2112, from the UE 102, confirmation information MAC CE for
the third information. A MAC protocol data unit subheader with the same index of logical
channel identifier (LCID) is used for identifying the confirmation information MAC CE
for the second information and the confirmation information MAC CE for the third
information

[00224] The term “computer-readable medium” refers to any available medium that
can be accessed by a computer or a processor. The term “computer-readable medium,” as
used herein, may denote a computer- and/or processor-readable medium that is non-
transitory and tangible. By way of example, and not limitation, a computer-readable or
processor-readable medium may comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any other
medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer or processor. Disk
and disc, as used herein, includes compact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk and Blu-ray® disc where disks usually reproduce data

magnetically, while discs reproduce data optically with lasers.
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[00225] It should be noted that one or more of the methods described herein may be
implemented in and/or performed using hardware. For example, one or more of the
methods described herein may be implemented in and/or realized using a chipset, an
application-specific integrated circuit (ASIC), a large-scale integrated circuit (LSI) or
integrated circuit, etc.

[00226] Each of the methods disclosed herein comprises one or more steps or actions
for achieving the described method. The method steps and/or actions may be
interchanged with one another and/or combined into a single step without departing from
the scope of the claims. In other words, unless a specific order of steps or actions is
required for proper operation of the method that is being described, the order and/or use
of specific steps and/or actions may be modified without departing from the scope of the
claims.

[00227] It is to be understood that the claims are not limited to the precise
configuration and components illustrated above. Various modifications, changes and
variations may be made in the arrangement, operation and details of the systems,
methods, and apparatus described herein without departing from the scope of the claims.
[00228] A program running on the gNB 160 or the UE 102 according to the described
systems and methods is a program (a program for causing a computer to operate) that
controls a CPU and the like in such a manner as to realize the function according to the
described systems and methods. Then, the information that is handled in these
apparatuses is temporarily stored in a RAM while being processed. Thereafter, the
information is stored in various ROMs or HDDs, and whenever necessary, is read by the
CPU to be modified or written. As a recording medium on which the program is stored,
among a semiconductor (for example, a ROM, a nonvolatile memory card, and the like),
an optical storage medium (for example, a DVD, a MO, a MD, a CD, a BD, and the like),
a magnetic storage medium (for example, a magnetic tape, a flexible disk, and the like),
and the like, any one may be possible. Furthermore, in some cases, the function according
to the described systems and methods described above is realized by running the loaded

program, and in addition, the function according to the described systems and methods is
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realized in conjunction with an operating system or other application programs, based on
an instruction from the program.

[00229] Furthermore, in a case where the programs are available on the market, the
program stored on a portable recording medium can be distributed or the program can be
transmitted to a server computer that connects through a network such as the Internet. In
this case, a storage device in the server computer also is included. Furthermore, some or
all of the gNB 160 and the UE 102 according to the systems and methods described above
may be realized as an LSI that is a typical integrated circuit. Each functional block of the
gNB 160 and the UE 102 may be individually built into a chip, and some or all functional
blocks may be integrated into a chip. Furthermore, a technique of the integrated circuit is
not limited to the LSI, and an integrated circuit for the functional block may be realized
with a dedicated circuit or a general-purpose processor. Furthermore, if with advances in
a semiconductor technology, a technology of an integrated circuit that substitutes for the
LSI appears, it is also possible to use an integrated circuit to which the technology

applies.
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[00230] Moreover, each functional block or various features of the base station device
and the terminal device used in each of the aforementioned embodiments may be
implemented or executed by a circuitry, which is typically an integrated circuit or a
plurality of integrated circuits. The circuitry designed to execute the functions described
in the present specification may comprise a general-purpose processor, a digital signal
processor (DSP), an application specific or general application integrated circuit (ASIC),
a field programmable gate array (FPGA), or other programmable logic devices, discrete
gates or transistor logic, or a discrete hardware component, or a combination thereof. The
general-purpose processor may be a microprocessor, or alternatively, the processor may
be a conventional processor, a controller, a microcontroller or a state machine. The
general-purpose processor or each circuit described above may be configured by a digital
circuit or may be configured by an analogue circuit. Further, when a technology of
making into an integrated circuit superseding integrated circuits at the present time
appears due to advancement of a semiconductor technology, the integrated circuit by this
technology is also able to be used.

[00231] What is claimed is:
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CLAIMS

A user equipment (UE), comprising:

receiving circuitry configured to receive, from a base station apparatus, a radio
resource control message including first information used for configuring a
periodicity for an uplink data transmission, the receiving circuity
configured to receive on a physical downlink control channel, from the
base station apparatus, second information used for indicating an
activation for the uplink data transmission; and

transmitting circuitry configured to transmit, to the base station apparatus,
confirmation information Medium Access Control (MAC) Control
Element (CE) for the second information, the transmitting circuitry
configured to perform on a physical uplink shared channel, to the base
station apparatus, the uplink data transmission based on the first
information and the second information, wherein

the receiving circuity is configured to receive on the physical downlink control
channel, from the base station apparatus, third information used for
indicating a deactivation for the uplink data transmission,

the transmitting circuitry is configured to transmit, to the base station apparatus,
confirmation information MAC CE for the third information, and

a MAC protocol data unit subheader with the same index of logical channel
identifier (LCID) is used for identifying the confirmation information
MAC CE for the second information and the confirmation information

MAC CE for the third information.

A base station apparatus, comprising:

transmitting circuitry configured to transmit, to a user equipment, a radio resource
control message including first information used for configuring a
periodicity for an uplink data transmission, the transmitting circuity

configured to transmit on a physical downlink control channel, to the user
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equipment, second information used for indicating an activation for the
uplink data transmission; and

receiving circuitry configured to receive, from the user equipment, confirmation
information Medium Access Control (MAC) Control Element (CE) for the
second information, the receiving circuitry configured to receive on a
physical uplink shared channel, from the user equipment, the uplink data
transmission based on the first information and the second information,
wherein

the transmitting circuity is configured to transmit on the physical downlink control
channel, to the user equipment, third information used for indicating a
deactivation for the uplink data transmission,

the receiving circuitry is configured to receive, from the user equipment,
confirmation information MAC CE for the third information, and

a MAC protocol data unit subheader with the same index of logical channel
identifier (LCID) is used for identifying the confirmation information
MAC CE for the second information and the confirmation information

MAC CE for the third information.

A communication method of a user equipment comprising:

receiving, from a base station apparatus, a radio resource control message
including first information used for configuring a periodicity for an uplink
data transmission;

receiving on a physical downlink control channel, from the base station apparatus,
second information used for indicating an activation for the uplink data
transmission;

transmitting, to the base station apparatus, confirmation information Medium

Access Control (MAC) Control Element (CE) for the second information;
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performing on a physical uplink shared channel, to the base station apparatus, the
uplink data transmission based on the first information and the second
information;

receiving on the physical downlink control channel, from the base station
apparatus, third information used for indicating a deactivation for the
uplink data transmission; and

transmitting, to the base station apparatus, confirmation information MAC CE for
the third information, wherein

a MAC protocol data unit subheader with the same index of logical channel
identifier (LCID) is used for identifying the confirmation information
MAC CE for the second information and the confirmation information

MAC CE for the third information.

A communication method of a base station apparatus comprising:

transmitting, to a user equipment, a radio resource control message including first
information used for configuring a periodicity for an uplink data
transmission;

transmitting on a physical downlink control channel, to the user equipment,
second information used for indicating an activation for the uplink data
transmission;

receiving, from the user equipment, confirmation information Medium Access
Control (MAC) Control Element (CE) for the second information;

receiving on a physical uplink shared channel, from the user equipment, the
uplink data transmission based on the first information and the second
information;

transmitting on the physical downlink control channel, to the user equipment,
third information used for indicating a deactivation for the uplink data

transmission; and
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receiving, from the user equipment, confirmation information MAC CE for the
third information, wherein

a MAC protocol data unit subheader with the same index of logical channel
identifier (LCID) is used for identifying the confirmation information
MAC CE for the second information and the confirmation information

MAC CE for the third information.
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ABSTRACT

A user equipment (UE) is described that includes receiving circuitry configured to
receive, from a base station apparatus, a radio resource control message including first
information used for configuring a periodicity for an uplink data transmission, the
receiving circuity configured to receive on a physical downlink control channel, from the
base station apparatus, second information used for indicating an activation for the uplink
data transmission. Transmitting circuitry is configured to transmit, to the base station
apparatus, confirmation information Medium Access Control (MAC) Control Element
(CE) for the second information, the transmitting circuitry configured to perform on a
physical uplink shared channel, to the base station apparatus, the uplink data transmission
based on the first information and the second information. The receiving circuity is also
configured to receive on the physical downlink control channel, from the base station
apparatus, third information used for indicating a deactivation for the uplink data

transmission.

SLA3700



Docket No.: SLA3700

l 'Old

8gl

Il senwsues)

1

1T .Al_

0z Jeneoay

FG[ Joye|npolp A|~‘ 0G[ Jepooug |&—— 9F/ eleQ uoissiwsuel |
=] ~9G1 | Il 4 vl
04" —
¢ 9¢t |INPOW DT1TdN 3N
8rl

#Z} suoljeledo 3N

%.. 1 _Hmz I 2 €y Ron 0~
uzzl gl [ lansosuel| L[ Jojelnpows( \|~|v 801 JepooeQ FOL Jayng eleq
BZCl c¢ot AN
-
m R 12 (s)euueyd v_c__n_:./m_ - e D6l (s)ieuuey) yulumog
G~ 17 Joje|npo > ) Japoou ¢ CO[ eleq uolssiwsuel
L L JOJEINPOIN o1 1 601 Jopodu3 oL 0l eje( uoiss| 1l
‘e H_._
7 e
1| IPRUSUEL 76, 67 INPO 774N aND
4 {
061~
- 29[ suonesadp gNb
" —H ¢
‘. 1 81} 19N939Y v/l wa% 0zt @wv\¢ %‘wor 79l
97T Jonsosuel | _IPv ¢/ loje|npowse( |~|v 99/ Jepoos( Lv 29/ Jeyng ereQg
uogtL . —
09F dNb




Docket No.: SLA3700

2/21

¢ 9Old

68¢
SjUsWa|J 80JN0SaY

7S ¥ quiAs
g 2N 162

%90|g 82Inosay (/'y) Juswa|3 82inosey

-0S gy
g m_m_Z |_n_Z 0=Y
=Y -
| K ]
oIS
............ © /8¢
s|oquAg
0 | 1o Na40 .
1
o quiAs
10S ._n_Z
€8T Jan 4
JO|S ullumoq 8uQ “ ) “ “
69¢ m . slaleogns owmmz . m
awelqns « »

yuluMoQq euQ

sJauleogns 0S x 84
. a mw_Z ._n_Z

- quiAs
L 1 02



Docket No.: SLA3700

¢ Ol

68¢
SlUsW8|J 90JN0SaY

oS x dwAs
g N 16€

%2019 89JN0saY (1Y) Juews|3 824nosay

-0S ad
b gyNTE N A _
=¥ 0=
| g ]
108
- [___ o “ ¢6g
m s|oquiAg
op ] 0 ﬁo_w|_| <_>_Mﬁ_|ow o
o) quis
oIS 1 :z
€8¢ .
1018 judn suo “ “ o “
69¢ m ' sJalueogns owm_mz _ m
awelgns yudn suQ 1< >

sJaleogns OS X 84
. Q m_m_Z ._DZ

_ quAs
L ._32



Docket No.: SLA3700

4/21

(p)

PSOY
# Buioedg Jelueogng

PEOY
# Uibus| [oquAg
<

V4

)

PSer I 3

PLOY
7# ABojoJswnN

¥ 'Ol
(9) (a)

oG0 aG0¥
o Buioeds Jsiueogng Z# buioedg Jsieogng
oe0Y acoy
c# Yibus| |oquiAg Z# Uibus| joquiAg
<+—> 4+—> <

()

L# Buioedg Jelijeogng

BEOY
L# Uibus| joquiAg

g

/

/

v J

0GeY dd g qs6y 3d v
oloy alor
o ABojoJswinN Z# ABojosswinN

)

ES6Y I v

BlLoy
| # ABojoJawnN




Docket No.: SLA3700

5/21

g Ol

sewelgns Q| = sw o} = Yibus| swel} oipey

1 ] 1 ) 1 ] ] ] ] ) v_
| ] ] [} ] ] [} ] ] [} ]
| ] ] [} l...ll_llll...“ “llll ] ] [} ]
A mmmm == oo sw | = yibus| sweligng ////
== =
(e)

[ I [ [ I I I I [ [ I I I I _
< > < >
10|S 101S
I I I I I N I A I I I A I A I N I N A N
« > < > < > < >
101S 10|S 10|S 101S
(9)
EIEEEEEEEEEEEEEEEEESEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEE
< > < > < > < > < > < > < > < >

101S

10IS

10|S

10|S

(p

101S

)

10IS

oIS

10IS

<

> <

101S

> <
10IS

> <
101S

> <
19IS

> <
10IS

> <
10IS

> <
10IS

> <
10IS

> <
10|S

> <
10/S

> <
101S

> <
10IS

> <
10IS

> <
10IS

> <
101S

>
10IS

BL0S
L# ABojoJownN

al0s
Z# ABojosswinN

2108
o# ABojossuunN

PLOS
y# ABojoJaUINN



9 Old

Docket No.: SLA3700
6/21

409
9€89 10IS 10|$-gnS
> < > 10/s-gNs pue 10|s
[ 1T 1 1T 1 Jo uonebeibbe ue Jo sjdwex] Au_.v
9/09 PL09
10[s-gqng  J0Is-gNn§
< > > s10|s-gNs
L1 [ [ 1 10 uoljebaifbbe ue jo s|dwex] AQV
92/09 J0|s-anS
4+—>
T 1 10/s-ans e Jo s|dwex3 A_UV
4/0910[s-gng
T 10|s-gns e Jo ejdwex] AOV
/09 10/s-gng
< >
L1 1 1 1 [ 1 10|s-0ns & Jo s|dwex] Aﬁ_v
| I I I I I O e S10/s JO o|dwex]
> < > Amv

4eg9 10IS BE89 10I1S



Docket No.: SLA3700

7121

L 'Old

(p) ()
N v~ N\¥ O\

asl2 PLL. asL. aclL 11/
[PuUeyd paleys N |]suuey |04uo2 1Q [SuUEyd [0U0d TN [SUUBYD paJeys T1d  |suueyd |0Jju0d 1(
r A Y r—— \le 7 A N —e
- 960,
Y N
sauldwi} Bulnpayos
&u\m + T Pe0. 8se( pauIBlu0D-}8S
< > < >
€8/ 10I1S Aﬁ_v 9€8/ 10IS
e/L/ \ / arL/
[suueyd paJseys 1N [auUBYD [0JJU02 1(
I's A N\ A
a60.
“ e e e 7 suljeLL}
< > < n Buinpayos 1N [eWJoN
p£8/ 101 (e) 28/ 101
eglL/ > ecgl/ > e/
|SUUEYD [0JU02 1N |suUeyo pe.ieys 1a [auuByYo |04JU0D 1Q
r N r N
B60.
/ / / / / e o o o aulswn
Buinpsyos 1q |eWwJoN
< > < >

qe8. 10IS B€8. 10I1S



8 'Old

yibus| joquiAg yibus| |oquAg
. sJallueagns ¢| = yjpimpueq g4d . sJalIedgnsS ¢ | = Yipimpueq g4d
* O *

Docket No.: SLA3700
8/21

| |suueyd joauod g P [suueyo |oJ43u02 1
Bulinpayos Buiinpayog
[auueyo paleys 1Q [auueyo paleys 1q

Bulo)uoll [suuByd Buloyuoll [suuBYD
] |0J1U0D 1 404 18S gMd J |0J1U0D (7 104 19S g¥d
v v
¢ fousnbal4 ¢ Kousnbai4



Docket No.: SLA3700

9/21

6 Ol

Uibus| joquiAg
sislleagns ¢| = yipimpueq gydd

yibus| joquiAg
sIslIeagnsS 2| = Yipimpueq gyd

| [suueyo josuoo 1@

-

J

...l | Isuueyo jonuod g

.

N

”
.
LY
a
.
/‘

AR

~peommeened

/ uonebs.bbe jusws|e

[oUUBYD |03U0D T

.

T~ uonebaibbe Juswe|o

[BUUBYD |0J1U0D TQ

Bunojiuotu [suuByD
. |0JU02 1 Jo} 39S gYd

v
Aousnbal4

Bulojuolu [suuBYD
0JJU00 1Q Jo} 39S g¥d

\4
Kousnbai4




0l 'Ol
(2) (a) (e)

Uibus| [oquAS

Docket No.: SLA3700

10/21

N . . sJo1IBgNS 7| = YPIMPUE] GYd
; 1eULIO) 1JOUS B UM
m . |suueyd jouod 7N ® .
m . ﬁ . e &
M Jew.oy Buo| & yim
' [ouUBYD [04U0D TN
M ° ® [ ]
m ' . o Touens
: . ousnbal4
Seeene A JEWIOS HOYS B YJIM . .

[oUUBYD [0J1U0D TN




Docket No.: SLA3700

11/21

L1 "Old

uoIssIWsUeJ} [euoljippe

JNOYIM JO UJIM UOISSIWSUBIOY

‘¢ deig

uolssiwsue.l)
leniy] ;| derg

§

VAN

Buleubis

MaU SYg-NINp i d91S

uoIssiwsuel) [euoljippe

INOYJIM JO UJIM UOISSIWSUER.IOY

G de1g

Buleubis
mau sg-jnp g dojs

uoIssIWsUel)

leniu| :¢ daig

< 1)
'} doig

<

<

WAVAV

puleubis
Mau syg-nin|y ‘9 deys

puljeudbis
mau syg-iny  deis

BuljeuBis mau
SHG-NW :Z dels

qcoll

Z-yoeoliddy

aooll
aNb/gNe

ecOLl
an

L-yoeoiddy

BO9L |
anb/gne



Docket No.: SLA3700

12/21

¢l "Old

paldnao0 Jou JI Ulewop
Aousnbalyawly Ul 80Jnosal Jusoelpe
pUB UOISSIWSURI) [BI}IUI 1O} 82Jn0S8.
Buesipul g JuelB 1N sHg-Hn

/A
\

IR

LA

pa1dnao0 jou JI ulewop Asusnbalyawiy Ul
82JnosaJ Jusoelpe pue uolssiwsuel) [eljiul
J1oj 80Jnosal Buneaipul | Jueb 70 sGNNI

1sJl-UoIssiwsUBl) [BlIUl JO}
U 3N 4o 804nosal painbiyuo?

}sJij-uolissiwsuel) |eniul Joj
¢ 4N Jo 8dJnosal _om.hsm_upcoo

| )sui-uolssiwsuesial Joj s3N Aq

paJleys a0Jnosal painbiyuo)

Jsllj-uolissiwsueld) |eniul Joj
l 3N JO 23Jnosal _um.h:@_uEOO



Docket No.: SLA3700

13/21

JBypgu o ¢-1 JNn
1o |-} 3N Jeyps Ag pesn
ag ued ulewop Aousnbaly

Ul 8dJnosaJ |euolippy

1-1 3N Aq pasn
aq Jouued pue z-1 IN
Ag pash sI urewop awi}
Ul 82Jnosal Jusdelpy

¢l 'Old

Jayiau Jo g-z 3N Jo |-z 3N Jayye Aqg pasn aq
Ued ulewop Aousnbalj Ul 82In0ss) [eUONIPPY

1-¢ 3N Aq pasn aq
JouuRo pue z-z 3N Aq

pash si ulewop auwl) L-¢C
ul 82Jnosal Jusdelpy 40N Joj ucissiwsuel [eu]

X

k

1SJIj-UoIssIwsues
[eniul Joj u dnoub
30N 40 824n0sal painbiyuo)

1SJI-UoISSIWSUB)
| [eniul Joy z dnoub
3N 40 824nosal painbiyuo)

Is4y
— -uolissiwsueial 1o} sdnoub Aq
pa.leys 824nosal painbijuo)

1SJIj-UoIssiwsues
— [eniul Joy | dnoub
3N Jo sainosal painbyuo)

\

L-1 3N Jo} UoIssIWsu.J} [erU]



Docket No.: SLA3700

14/21

BN EERER

L-Z 3N 1O} UoISSIWSUEBIIOY

Slte}
L-Z 3N Joj uoissiwisuel]

%

AR
[T

4

v

Z-1 3N Jol uoissiwsuesy

s|ley z-| 3N Jo} uoissiwsues |

1-} 3N Joj UoIssIWSUEJ} [enIU]

1SJIj-UoISSILSURY)
[eniur Joy u dnoub
3N Jo 80inosal painbiyuo?)

1SJi~UoISSILISUBS
|eniul Joy g dnoib
3N 40 824nosal painbiuo)

1S4y

— -uolssiwsuenal 1o} sdnolb Ag

paleys 82Jnosal painbijuo)

1SJij-uoISSILSURY)
|eniur Joy | dnoub
3N Jo 80inosal painbiuo)



Docket No.: SLA3700

15/21

e EEERE

}
<

™~ Z-l

L AJVN
S - /4 <
&~ T~ -1 |
\YQVN

pd L] y

\ \4 «

¢k anioldl -1 3nJo Lal juonusjuo)
J1oj uoissiwsueloy 10} UOISSILISUBIIOY

UoISSIWSUENB) JO) PBSN 8] JOUUED 80IN0S3l uoIssIwsuUeIel) JO) pash eg UBD 82.n0sal sy}

Sy} OS uolIssilusue} mau e sey ¢-1 9N 0S uoIssiwsue mau Aue aaey 10U s80p |- AN

u dnoib
3N Jo} 82Inosal painbiuo?)

Z dnoub
3N Jo} 82Inosal painbiuo)

1S4y

— -uolIsslwsueal 1o} sdnoub Aq

paJeys 82Jnosal painbijuo)

| dnoub
3N Jo4 82Inosal palnbiuo)



Docket No.: SLA3700

16/21

91 "OId

LI9L

GI9T aoepa|
suonediunwwo)

+91 dSd

€609/ eled

2709} suononisuy]

G09] Aowspy

0c9t
NEVNEREN

8G9/
Jeyiwisuel |

819}
JaAlgosuel |

uceol

¢09/ AN

€09/ losse00id

ECCOL
BUUSIUY




Docket No.: SLA3700

17/21

Ll 'Old

LLL

GI7T 9oeyau]
suolesiunwwo)

b/ dSd

e60.} eled

8//1
Jonleoay

v
Jayiwisuel |

9//1
Jonleosuel |

uos.LL

2707 suononisuj

G0/ 1 Aowspy

097F 9ND

TO/L 10sse00id

E08.1
BUUS)UY



Docket No.: SLA3700

18/21

8l "Old

0c8l
SUBS|\ 8NI808Y

rc8l

sues|\ [0J)U0YH

8481
suUes|\ Hwsue. |




Docket No.: SLA3700

19/21

6l 'Old

8.6l
SUBs|\ oAIe00Y

¢86!1
SUBSJ\ [0JIU0D

£¢6l
SUBs|\ Jwsuel |

0967 dND




Docket No.: SLA3700

20/21

0¢ 'Oid

uoe Lo PJIYY 8Y} Jo) 39 DVIAl UOIIBWIOUI Uoljeuwlijuod ‘shjeledde uonels aseq ay) 0} ‘Juisuel |

~ ¢l0c

%

uoIssIWisuel} Blep yuljdn ay) Joj UoIBAROEBSp B Buljesipul Jo pasn
UolBEWlOjUI Iy} ‘snieledde uoljels eseq sy WO} ‘[SUUBYD [0JU0D YUIljumop [eaisAyd au) Uuo sAisosy

~ 010¢

%

UoleWIoUI pUOISS 8Y} pue UCIBWIOUI JSII} BU) UC paseq uoIssIwsuel)
elep yuldn ay) ‘sniesedde uonels aseq sy 0} ‘|suueyd paseys yuiidn [eaisAyd e uo wiousd

~— 800C

%

UOIBWLIOJUI pUo2as a8y} Joj (39) Juswa|g |01uo)
(DVIN) 103U0D) $S800Y WNIPSJ\ UOIBWIoUl UoeLLIu0D ‘snjesedde uonels eseq ay) 0} ‘Jwsuel |

~ 900¢

4

uoIssIWsuUel} ejep yulidn ay) Joy uolieAoe ue Buiiedipul Joj pasn
UoIjeLLIOJUI puooes ‘snjeledde Uoljes 8seq 8y} WU} ‘[BUUBYD [043U0D YUIjUMOP [edIsAyd e Uo aAIsosy

~ ¥00¢

4

uoissiwsuel; ejep yuldn ue Joy Auoipoliad e Buinbiyuod Joy pasn
uolewJoyul 181} Buipnjoul ebessaw [04)u00 80JN0sal olped e ‘snjeledde uonels aseq e Wol) ‘DAIe0ey

~~ ¢00¢




Docket No.: SLA3700

21/21

LZ "Old

uolewloI pJiyl 84y Joj 39 DVIA UOIIBLLIOUI UolBWIUOD ‘uswidinba Jesh ay) Wolj ‘sAIsdsy

~ ¢llc

%

uoIssIWwsuUel) elep yuljdn sy} Joj uolieAnoesp e Buneoipul
Jo} pasn uoliewloul paiy) ‘wswdinbs Jasn sy 0] ‘[SUUBYD |0JUOD YUIUMOP [edIsAyd ay) UO Jwsuel |

~ 0ll¢

%

UOIIBWLIOJUI PUOD8S 8Y) pUB UOoIEWIOI 18I} 8Y) UO paseq
uoissiwsuel} elep yuldn sy ‘Wswdinbs Jasn sy Wouj ‘[pUUBYD paieys julidn [eaisAyd B Uo 8AI808Y

~— 801l¢

%

UollBWIOUI pU028s 8y} Joj (39) Wsws|]
[04JU09) (DVIN) [043U0D) SS800Y WNIPS|A UOHBLWIOMI UOBWIIU0D ‘Juswdinbs Jesn sy Wo.y ‘eAledsy

~ 90l¢

4

uoIsSIWSUe.) Biep Yuljdn ayy Joj uoijeAljoe ue Bunesipul
Jo} pasn uoliewlojul puooss ‘Juswidinbe Jasn sy} 0} ‘[BUUBYD [043U0D Yuljumop [edisAyd e uo Jiwsuel |

~ ¥0l¢

4

uoissiwsuel; ejep yuidn ue Joy Ajioipoliad e Bulinbiyuod
Joj pasn uolewloul jsiiy Buipnjoul ebesssw |0J3uU00 80Inosal olpel e ‘Juawdinbe Jasn e 01 ‘Ywsuel |

~ ¢0l¢




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

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

i} ) Attorney Docket Number | SLA3700
Application Data Sheet 37 CFR 1.76

Application Number

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE

Title of Invention | | /') ATENCY COMMUNICATIONS

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
+] Kai Ying ]

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

City | lancouver State/Province | WA | Country of Residencé | Ps

Mailing Address of Inventor:

Address 1 7412 SE 22nd St

Address 2

City | Mancouver State/Province | tWA
Postal Code 08683 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| Il'oshizo Nogami |
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service -
City | [Vancouver State/Province INA Country of Residencd | s

Mailing Address of Inventor:

Address 1 520 SE 168th Avenue

Address 2

City W ancouver State/Province | tWA

Postal Code 98684 Countryi | |US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| Il'atsushi It\iba |

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

SLA3700

Application Number

Title of Invention

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE
LOW LATENCY COMMUNICATIONS

City | Mancouver

State/Province | F\-IA Country of Residencd

LS

Mailing Address of Inventor:

Address 1 600 SE 177th Ave.

Address 2 Apt. K109

City | Vancouver State/Province | tWA

Postal Code 08683 Countryi | |US

Inventor ¥

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+| bohn Michael Kowalski ]

Residence Information (Select One) (@ US Residency Non US Residency Active US Military Service
City | ancouver State/Province INA Country of Residencd | s
Mailing Address of Inventor:

Address 1 9116 NE 29th Drive

Address 2

City | Mancouver State/Province | tWA

Postal Code 08684 Countryi | s

Inventor |5

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
~| Ehanping Yin -

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

City | lVancouver State/Province |NA Country of Residencd | US

Mailing Address of Inventor:

Address 1 P104 SE 187th Avenue

Address 2

City | Vancouver State/Province | t\NA

Postal Code 08683 Countryi | |us

Inventor |6

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~| Via

Sheng

Residence Information (Select One) (®) US Residency

Non US Residency

Active US Military Service

City | Mancouver

State/Province iNA

Country of Residencd

S
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE
LOW LATENCY COMMUNICATIONS

Mailing Address of Inventor:

Address 1 6019 NE 14th Circle

Address 2

City \ancouver State/Province | t\NA
Postal Code 98684 Countryi | |US

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

generated within this form by selecting the Add button. Add

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 h0735

Email Address uspto@austin-rapp.com | AddEmai | |Remove Email|

Application Information:

Titleofthe Invertion | (LGN PROCEDURES, OSERE LT PER T Ay ST STATIORS FORTFTRR I e
Attorney Docket Number| SLA3700 Small Entity Status Claimed [ |

Application Type Nonprovisional v
Subject Matter ility v
Total Number of Drawing Sheets (if any) 21 Suggested Figure for Publication (if any) | 20

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 previcusly 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)

Request 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 be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.
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Application Number

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE

Title of Invention | | 4} ATENCY COMMUNICATIONS

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number h0735

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 | Pending v

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of ~] PCTUS2018012039 2018-01-02
Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Claims benefit of provisional | 62443464 P017-01-06

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

by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the 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 Codé (if applicable)
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Application Number
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Title of Invention | | 4} ATENCY COMMUNICATIONS

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

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

This application (1) claims priority to or the benefit of an application filed hefore 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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Number

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE

Title of Invention | | 4} ATENCY COMMUNICATIONS

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 (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] 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 Number

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE

Title of Invention | | 4} ATENCY COMMUNICATIONS

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:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name BSharp Laboratories of America, Inc.

Mailing Address Information For Applicant:

Address 1 H750 NW Pacific Rim Boulevard

Address 2

City Camas State/Province WA
Country | s Postal Code 08607
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

SIGNALING, PROCEDURES, USER EQUIPMENT AND BASE STATIONS FOR UPLINK ULTRA RELIABLE

Title of Invention | | 4} ATENCY COMMUNICATIONS

Assignee 1

Complete this section if assighee 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 assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

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

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

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 mare 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 |Wesley L. Austin/ Date (YYYY-MM-DD)| [2018-01-03
First Name | Wesley L. Last Name | Austin Registration Number | @2273
Additional Signature may be generated within this form by selecting the Add button. Add
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This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, 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 tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc 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.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

3 Arecord in this system of records may be 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 tc the subject matter of the record.

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

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal 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.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations geverning 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr 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 viclation of law or regulation.
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