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18R0OO530/US

Attoraey Docket No. 70404.

COMBINED DECLARATION/ASSIGNMENT FOR UTILITY OR DESIGN APPLICATION

Title | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

As a below named INVENTOR/ASSIGNOR, I hereby declare that:

This declaration [_] The attached application, or

is directed to: United States application or PCT international application sumber PCTAP201R/019870
filedon  May 23, 2018 .

The above-identified application was made or authorized to be made by me,
I believe that I am the original inventor oran original joint inventor of a claimed inventionin the application.

I hereby state that [ have reviewed and understand the contents of the above-identified specification, including the
clafms.

lacknowledge the duty to disclese informationwhich is material to patentability as defined in 37 CFR § 1.56.

WHEREAS,  Sharp Kabushiki Kaisha

(hereinafter referred to as “ASSIGNEE”) having places of businéss at: 1, Takumi-cho. Sakai-ku, Sakai City, Osaka
590-8522, lapan, is desivous of acquiring the eatire right, title, and inferest in, to, and apder said invention and any
Letters Patent that may he granted therefore in the United States and in any and all foreign countries;

NOW, THEREFORE, TO ALL WHOM IT MAY CONCERN: Be it known that in conisideration of the payment by
ASSIGNEE to ASSIGNOR of the sum of One Dollar ($1. OQ) the receipt of which is hereby acknowledged, and for other
good and valuable consideration, ASSIGNOR hereby sells, assigns, and transfers to ASSIGNEE the full and exclusive
right, titlé, and interest to-the sald invention and all Letters Patent of the United States to be obtained therefore on
said application orany continuation, division, renewal, substitute, or relssue thereof for the full term or terms for
which the same may be granted; and all Letters Patent and applications therefore through the world, including all

the rights accruing by virtue of the International Convention for the Pr otectmn of Industrial Pr operty of other
relevant International Treaties and Arrangements.

ASSIGNOR hereby covenants that 1o assignment, sale, agreement, or ehcumbrance has been or will he made or
entered into which would conflict with this assignment and sale;

ASSIGNOR further covenants that ASSIGNEE wiil, upon its request, be provided promptly with all pertinent facts and
documents relating to said application, said invention, and said Letters Patent as may be known and accessible to
ASSIGNOR and will testify as to the same in any interference or litigation related thereto and will promptly executs
and deliver to ASSIGNEE or its legal representative any and all papers, instruments, or affidavits required to apply
for, obtain, maintain, and enforw sald-application, said invention, and said Letters Patent which may be necessary
or desirable to carry out the purposes hereof.

I hereby acknowledge thatany willful false statement made in this declaration is punishable under 18 US.C. 1001 by
fine or imprisonmient of not'more than five {5} years, or both.

LEGAL NAME OF FIRST INVENTOR/ASSIGNOR

{nventor: YOSHIMURA, Tomoki Date: 0 cte b 6k ﬁL L 20 (
Signature: W{wv‘w?‘@: i it

LEGAL NAME OF SECOND IMVENTOR/ASSIGNOR o

Inventors SUZUKJ, Shoaichi Diate; OC'(/O k’é//ﬁ// 2@( ?
Signature: Mu&ﬁ% vﬁaq /M"ﬁ? ;
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18RO0530/US

LEGAL NAME OF THIRD INVENTOR/ASSIGNOR
Inventor: OHUCHI, Wataru

T
1 e

N {i ~ (” L
Signature: /{j‘&iﬁ:ﬁ}”’ff LW% A

vate Oetobel 1, 200

LEGAL NAME OF FOURTH INVENTOR/ASSIGNOR

Inventer:  LIU, Liging

Date: OCTGIQU/ L{'f 20(?

Signature: /{/2’/(// M z f‘ /@/ ~
[
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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. 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.

) ) Attorney Docket Number | 70404 .4720/ha
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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

] Jromoxi YOSHIMURA ]
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city |BakaiCity ||country of Residence | [r |

Mailing Address of Inventor:

Address 1 C/o Sharp Kabushiki Kaisha

Address 2 1 Takumi-cho, Sakai-ku

City | [pakai City, Osaka State/Province | |
Postal Code 590-8522 Countryi | PP

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
~| Bhouichi BUZUKI v
Resﬁience Information (Select One) US Residency (8 Non US Residency Active US Military Service -
City |PpakaiCity ||Country of Residence | pp |

Mailing Address of Inventor:

Address 1 b/o Sharp Kabushiki Kaisha

Address 2 1 Takumi-cho, Sakai-ku

City Sakai City, Osaka State/Province | |

Postal Code 590-8522 Countryi | P

Inventor 3
Legal Name

EFS Web 2.2.13 AT&T et al. Ex. 1002 p. 7 of 382



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 70404.4720/ha

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

Prefix| Given Name Middle Name Family Name Suffix

-] pataru OHUCHI ]
Residence Information (Select One) US Residency  (8) Non US Residency Active US Military Service

City |pakaiCity || Country of Residence i pp |

Mailing Address of Inventor:

Address 1 C/o Sharp Kabushiki Kaisha
Address 2 1 Takumi-cho, Sakai-ku
City | Sakai City, Osaka State/Province | |
Postal Code 590-8522 Countryi | P
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] Jaing | | 1U s
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |pakaiCity || Country of Residence | pp |

Mailing Address of Inventor:

Address 1 b/o Sharp Kabushiki Kaisha

Address 2 1 Takumi-cho, Sakai-ku

City Sakai City, Osaka State/Province | |

Postal Code 590-8522 Countryi | bp

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

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number h4072

Email Address uspto@kbiplaw.com | AddEmail | |Remove Email

EFS Web2.2.13 AT&T et al. Ex. 1002 p. 8 of 382



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 70404.4720/ha

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

Application Information:

Title of the Invention TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD
Attorney Docket Number| [70404.4720/ha Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter tility -
Total Number of Drawing Sheets (if any) 16 Suggested Figure for Publication (if any)

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)

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

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

Representative Information:

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

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

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

Customer Number H4072

EFS Web2.2.13 AT&T et al. Ex. 1002 p. 9 of 382




PTO/AIA/M4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

70404 4720/ha

Application Number

Title of Invention

TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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

L4

Remove

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
{YYYY-MM-DD)

B 371 of intermational

4

PCT/P2018/019870

2018-05-23

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 pricrity 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).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Code (if applicable)

P017-115881

P

P01 7-06-13

Add button.

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

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

Applications

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

[] 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.

EFS Web 2.2.13
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

. Attorney Docket Number | 70404.4720/ha
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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.

EFS Web2.2.13 AT&T et al. Ex. 1002 p. 11 of 382



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 70404.4720/ha

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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 | k.1, kabushiki Kaisha

Mailing Address Information For Applicant:

Address 1 1 Takumi-cho, Sakai-ku

Address 2

City Sakai City, Osaka State/Province

Country | P Postal Code 590-8522
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.

EFS Web2.2.13 AT&T et al. Ex. 1002 p. 12 of 382



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 70404.4720/ha

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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 |Joseph R. Keating #37,368/ Date (YYYY-MM-DD)| [2019-12-06
First Name | Joseph Last Name | Kealing Registration Number | [37368
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web2.2.13 AT&T et al. Ex. 1002 p. 13 of 382



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | 70404.4720/ha

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD
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TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION
METHOD

Technical Field
[0001]
An aspect of the present invention relates to a terminal apparatus, a base station

apparatus, and a communication method.

Background Art
[0002]

A radio access method and a radio network for cellular mobile communications
(hereinafter, referred to as “Long Term Evolution (LTE)”, or “Evolved Universal
Terrestrial Radio Access (EUTRA)”) have been studied in the 3rd Generation Partnership
Project (3GPP). In LTE, a base station apparatus is also referred to as an evolved NodeB
(eNodeB), and a terminal apparatus is also referred to as a User Equipment (UE). LTE is
a cellular communication system in which multiple areas are deployed in a cellular
structure, with each of the multiple areas being covered by a base station apparatus. A
single base station apparatus may manage multiple cells.

[0003]

The 3GPP is making efforts to formulate a next-generation standard (New Radio
(NR)) that is to be proposed for International Mobile Telecommunication (IMT)-2020,
which is a standard for a next-generation mobile communication system developed by the
International Telecommunication Union (ITU) (NPL 1). NR requires satisfaction of
requirements based on three scenarios assumed in a single technology framework and
referred to as enhanced Mobile BroadBand (eMBB), massive Machine Type
Communication (mMTC), and Ultra Reliable and Low Latency Communication
(URLLC).

[0004]

In order to satisfy the requirements, error correction codes to be employed for NR

are in study (NPL 2).

Citation List
Non Patent Literature
[0005]

NPL 1: “New SID proposal: Study on New Radio Access Technology”, RP-
160671, NTT docomo, 3GPP TSG RAN Meeting # 71, Goteborg, Sweden, 7th-10th
March, 2016.

NPL 2: “3GPP TR 38.802 V0.0.3 (2016-03)”, R1-165889, 9th June, 2016.
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Summary of Invention
Technical Problem
[0006]

An object of the present invention is to provide a terminal apparatus capable of
efficiently performing uplink and/or downlink communication, a communication method
used for the terminal apparatus, an integrated circuit mounted in the terminal apparatus, a
base station apparatus capable of efficiently performing uplink and/or downlink
communication, a communication method used for the base station apparatus, and an

integrated circuit mounted in the base station apparatus.

Solution to Problem
[0007]

(1) According to some aspects of the present invention, the following measures are
provided. Specifically, a first aspect of the present invention is a terminal apparatus
including a receiver configured to receive a transport block, a decoding unit configured to
decode multiple CBs included in the transport block, and a transmitter configured to
transmit HARQ-ACKSs corresponding to multiple CBGs, wherein the multiple CBs
include one or more first CBs and one or more second CBs, a first size of a first CB of
the one or more first CBs is greater than a second size of a second CB of the one or more
second CBs, each of the multiple CBs is included in any one of the multiple CBGs, the
multiple CBGs include one or more first CBGs and one or more second CBGs, a first
total number of the one or more first CBs and the one or more second CBs included in
each of the one or more first CBGs is greater than a second total number of the one or
more first CBs and the one or more second CBs included in each of the one or more
second CBGs, and a first CBG of the one or more first CBGs includes a greatest number
of the one or more second CBs.

[0008]

(2) A second aspect of the present invention is a terminal apparatus including a
receiver configured to receive a transport block, a decoding unit configured to decode
multiple CBs included in the transport block, and a transmitter configured to transmit
HARQ-ACKSs corresponding to multiple CBGs, wherein the multiple CBs include one or
more first CBs and one or more second CBs, a first size of a first CB of the one or more
first CBs is greater than a second size of a second CB of the one or more second CBs,
each of the multiple CBs is included in any one of the multiple CBGs, the multiple CBGs
include one or more first CBGs and one or more second CBGs, a first total number of the
one or more first CBs and the one or more second CBs included in each of the one or
more first CBGs is greater than a second total number of the one or more first CBs and
the one or more second CBs included in each of the one or more second CBGs, and an

average value of numbers of the one or more second CBs included in the one or more
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second CBGs is greater than an average value of numbers of the one or more second CBs
included in the one or more first CBGs.
[0009]

(3) A third aspect of the present invention is a terminal apparatus including a
receiver configured to receive a transport block, a decoding unit configured to decode
multiple CBs included in the transport block, and a transmitter configured to transmit
HARQ-ACKSs corresponding to multiple CBGs, wherein the multiple CBs include one or
more first CBs and one or more second CBs, a first size of a first CB of the one or more
first CBs is greater than a second size of a second CB of the second CBs, each of the
multiple CBs is included in any one of the multiple CBGs, the multiple CBGs include one
or more first CBGs and one or more second CBGs, a sum of the one or more first CBs
and the one or more second CBs included in a first CBG of the one or more first CBGs is
greater than a sum of the one or more first CBs and the one or more second CBs included
in a second CBG of the one or more second CBGs, indexes of the one or more first CBGs
are smaller than indexes of the one or more second CBGs, indexes of the multiple CBs
included in the one or more first CBGs are smaller than indexes of the multiple CBs
included in the one or more second CBGs, and indexes of the one or more first CBs are
greater than indexes of the one or more second CBs.

[0010]

(4) A fourth aspect of the present invention is a base station apparatus including a
coding unit configured to segment a transport block into multiple CBs and to code each
of the multiple CBs, a transmitter configured to transmit the transport block, and a
receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs, wherein
the multiple CBs include one or more first CBs and one or more second CBs, a first size
of a first CB of the one or more first CBs is greater than a second size of a second CB of
the one or more second CBs, each of the multiple CBs is included in any one of the
multiple CBGs, the multiple CBGs include one or more first CBGs and one or more
second CBGs, a first total number of the one or more first CBs and the one or more
second CBs included in each of the one or more first CBGs is greater than a second total
number of the one or more first CBs and the one or more second CBs included in each of
the one or more second CBGs, and a first CBG of the one or more first CBGs includes a
greatest number of the one or more second CBs.

[0011]

(5) A fifth aspect of the present invention is a base station apparatus including a
coding unit configured to segment a transport block into multiple CBs and to code each
of the multiple CBs, a transmitter configured to transmit the transport block, and a
receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs, wherein
the multiple CBs include one or more first CBs and one or more second CBs, a first size

of a first CB of the one or more first CBs is greater than a second size of a second CB of
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the one or more second CBs, each of the multiple CBs is included in any one of the
multiple CBGs, the multiple CBGs include one or more first CBGs and one or more
second CBGs, a first total number of the one or more first CBs and the one or more
second CBs included in each of the one or more first CBGs is greater than a second total
number of the one or more first CBs and the one or more second CBs included in each of
the one or more second CBGs, and an average value of numbers of the one or more
second CBs included in the one or more second CBGs is greater than an average value of
numbers of the one or more second CBs included in the one or more first CBGs.

[0012]

(6) A sixth aspect of the present invention is a base station apparatus including a
coding unit configured to segment a transport block into multiple CBs and to code each
of the multiple CBs, a transmitter configured to transmit the transport block, and a
receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs, wherein
the multiple CBs include one or more first CBs and one or more second CBs, a first size
of a first CB of the one or more first CBs is greater than a second size of a second CB of
the one or more second CBs, each of the multiple CBs is included in any one of the
multiple CBGs, the multiple CBGs include one or more first CBGs and one or more
second CBGs, a sum of the one or more first CBs and the one or more second CBs
included in a first CBG of the one or more first CBGs is greater than a sum of the one or
more first CBs and the one or more second CBs included in a second CBG of the second
CBGs, indexes of the one or more first CBGs are smaller than indexes of the one or more
second CBGs, indexes of the multiple CBs included in the one or more first CBGs are
smaller than indexes of the multiple CBs included in the one or more second CBGs, and
indexes of the one or more first CBs are greater than indexes of the one or more second
CBs.

[0013]

(7) A seventh aspect of the present invention is a communication method for a
terminal apparatus, the communication method including the steps of receiving a
transport block, decoding multiple CBs included in the transport block, and transmitting
HARQ-ACKSs corresponding to multiple CBGs, wherein the multiple CBs include one or
more first CBs and one or more second CBs, a first size of a first CB of the one or more
first CBs is greater than a second size of a second CB of the one or more second CBs,
each of the multiple CBs is included in any one of the multiple CBGs, the multiple CBGs
include one or more first CBGs and one or more second CBGs, a first total number of the
one or more first CBs and the one or more second CBs included in each of the one or
more first CBGs is greater than a second total number of the one or more first CBs and
the one or more second CBs included in each of the one or more second CBGs, and a first
CBG of the one or more first CBGs includes a greatest number of the one or more second
CBs.
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[0014]

(8) An eighth aspect of the present invention is a communication method for a
terminal apparatus, the communication method including the steps of receiving a
transport block, decoding multiple CBs included in the transport block, and transmitting
HARQ-ACKSs corresponding to multiple CBGs, wherein the multiple CBs include one or
more first CBs and one or more second CBs, a first size of a first CB of the one or more
first CBs is greater than a second size of a second CB of the one or more second CBs,
each of the multiple CBs is included in any one of the multiple CBGs, the multiple CBGs
include one or more first CBGs and one or more second CBGs, a first total number of the
one or more first CBs and the one or more second CBs included in each of the one or
more first CBGs is greater than a second total number of the one or more first CBs and
the one or more second CBs included in each of the one or more second CBGs, and an
average value of numbers of the one or more second CBs included in the one or more
second CBGs is greater than an average value of numbers of the one or more second CBs
included in the one or more first CBGs.

[0015]

(9) A ninth aspect of the present invention is a communication method for a
terminal apparatus, the communication method including the steps of receiving a
transport block, decoding multiple CBs included in the transport block, and transmitting
HARQ-ACKSs corresponding to multiple CBGs, wherein the multiple CBs include one or
more first CBs and one or more second CBs, a first size of a first CB of the one or more
first CBs is greater than a second size of a second CB of the one or more second CBs,
each of the multiple CBs is included in any one of the multiple CBGs, the multiple CBGs
include one or more first CBGs and one or more second CBGs, a sum of the one or more
first CBs and the one or more second CBs included in a first CBG of the one or more first
CBGs is greater than a sum of the one or more first CBs and the one or more second CBs
included in a second CBG of the one or more second CBGs, indexes of the one or more
first CBGs are smaller than indexes of the one or more second CBGs, indexes of the
multiple CBs included in the one or more first CBGs are smaller than indexes of the
multiple CBs included in the one or more second CBGs, and indexes of the one or more
first CBs are greater than indexes of the one or more second CBs.

[0016]

(10) A tenth aspect of the present invention is a communication method for a base
station apparatus, the communication method including the steps of segmenting a
transport block into multiple CBs and coding each of the multiple CBs, transmitting the
transport block, and receiving HARQ-ACKSs corresponding to multiple CBGs, wherein
the multiple CBs include one or more first CBs and one or more second CBs, a first size
of a first CB of the one or more first CBs is greater than a second size of a second CB of

the one or more second CBs, each of the multiple CBs is included in any one of the
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multiple CBGs, the multiple CBGs include one or more first CBGs and one or more
second CBGs, a first total number of the one or more first CBs and the one or more
second CBs included in each of the one or more first CBGs is greater than a second total
number of the one or more first CBs and the one or more second CBs included in each of
the one or more second CBGs, and a first CBG of the one or more first CBGs includes a
greatest number of the one or more second CBs.
[0017]

(11) An eleventh aspect of the present invention is a communication method for a
base station apparatus, the communication method including the steps of segmenting a
transport block into multiple CBs and coding each of the multiple CBs, transmitting the
transport block, and receiving HARQ-ACKSs corresponding to multiple CBGs, wherein
the multiple CBs include one or more first CBs and one or more second CBs, a first size
of a first CB of the one or more first CBs is greater than a second size of a second CB of
the one or more second CBs, each of the multiple CBs is included in any one of the
multiple CBGs, the multiple CBGs include one or more first CBGs and one or more
second CBGs, a first total number of the one or more first CBs and the one or more
second CBs included in each of the one or more first CBGs is greater than a second total
number of the one or more first CBs and the one or more second CBs included in each of
the one or more second CBGs, and an average value of numbers of the one or more
second CBs included in the one or more second CBGs is greater than an average value of
numbers of the one or more second CBs included in the one or more first CBGs.
[0018]

(12) A twelfth aspect of the present invention is a communication method for a
base station apparatus, the communication method including the steps of segmenting a
transport block into multiple CBs and coding each of the multiple CBs, transmitting the
transport block, and receiving HARQ-ACKSs corresponding to multiple CBG, wherein the
multiple CBs include one or more first CBs and one or more second CBs, a first size of a
first CB of the one or more first CBs is greater than a second size of a second CB of the
one or more second CBs, each of the multiple CBs is included in any one of the multiple
CBGs, the multiple CBGs include one or more first CBGs and one or more second CBGs,
a sum of the one or more first CBs and the one or more second CBs included in a first
CBG of the one or more first CBGs is greater than a sum of the one or more first CBs and
the one or more second CBs included in a second CBG of the one or more second CBGs,
indexes of the one or more first CBGs are smaller than indexes of the one or more second
CBGs, indexes of the multiple CBs included in the one or more first CBGs are smaller
than indexes of the multiple CBs included in the one or more second CBGs, and indexes

of the one or more first CBs are greater than indexes of the one or more second CBs.

Advantageous Effects of Invention
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[0019]
According to the present invention, the terminal apparatus can efficiently perform
uplink and/or downlink communication. The base station apparatus can efficiently

perform uplink and/or downlink communication.

Brief Description of Drawings
[0020]

FIG. 1 is a conceptual diagram of a radio communication system according to the
present embodiment.

FIG. 2 is an example illustrating a configuration of a radio frame, subframes, and
slots according to an aspect of the present embodiment.

FIG. 3 is a diagram illustrating an example of mapping of control resource sets
according to an aspect of the present embodiment.

FIG. 4 is a diagram illustrating an example of a first initial connection procedure
(4-step contention based RACH procedure) according to an aspect of the present
embodiment.

FIG. 5 is a diagram illustrating an example of a constitution of a transmission
process 3000 of a physical layer.

FIG. 6 is a diagram illustrating a configuration example of a coding processing
unit 3001 according to the present embodiment.

FIG. 7 is a diagram illustrating an example of an operation in which a first
sequence by is segmented into multiple first sequence groups bi" (n =1 to 3 in FIG. 7)
according to an aspect of the present embodiment.

FIG. 8 is a diagram illustrating an example of an operation in which the first
sequence by is segmented into multiple first sequence groups bi" (n = 1 to 3 in FIG. 8)
according to an aspect of the present embodiment.

FIG. 9 is an example illustrating a first sorting method according to an aspect of
the present embodiment.

FIG. 10 is a diagram illustrating an example of a first procedure for calculating the
number of code blocks in a code block segmentation unit 4011 according to an aspect of
the present embodiment.

FIG. 11 is a diagram illustrating a configuration example of CBGs according to an
aspect of the present embodiment.

FIG. 12 is a diagram illustrating a configuration example of CBGs according to an
aspect of the present embodiment.

FIG. 13 is a schematic diagram illustrating an example of an operation in which a
bit sequence mapped to a physical channel is provided based on RV numbers according to

an aspect of the present embodiment.
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FIG. 14 is a diagram illustrating an example of a rate matching operation of a bit
selection and pruning unit 4005 according to an aspect of the present embodiment.

FIG. 15 is a schematic block diagram illustrating a configuration of a terminal
apparatus 1 according to the present embodiment.

FIG. 16 is a schematic block diagram illustrating a configuration of a base station

apparatus 3 according to the present embodiment.

Description of Embodiments
[0021]

Embodiments of the present invention will be described below. The description
“given by” included in the following description may be construed as “determined” or
“configured.”

[0022]

FIG. 1 is a conceptual diagram of a radio communication system according to the
present embodiment. In FIG. 1, the radio communication system includes terminal
apparatuses 1A to 1C and a base station apparatus 3. Hereinafter, the terminal apparatuses
1A to 1C are also referred to as a terminal apparatus 1.

[0023]

An example of a configuration of a radio frame according to the present
embodiment will be described below.
[0024]

FIG. 2 is an example illustrating a configuration of a radio frame, subframes, and
slots according to an aspect of the present embodiment. In an example illustrated in FIG.
2, the slot is 0.5 ms in length, the subframe is 1 ms in length, and the radio frame is 10
ms in length. The slot may be a unit of resource allocation in a time domain. The slot may
be a unit to which one transport block is mapped. The transport block may be mapped to
one slot. The transport block may be a unit of data transmitted within a prescribed
interval (e.g., Transmission Time Interval (TTI)) defined by a higher layer (e.g., Mediam
Access Control (MAQC)).

[0025]

The length of the slot may be given by the number of OFDM symbols. For
example, the number of OFDM symbols may be 7 or 14. The length of the slot may be
given, based at least on the length of the OFDM symbol. The length of the OFDM symbol
may be given, based at least on a second subcarrier spacing. The length of the OFDM
symbol may be given, based at least on the number of points in the Fast Fourier
Transform (FFT) used to generate the OFDM symbol. The length of the OFDM symbol
may include a length of a Cyclic Prefix (CP) added to the OFDM symbol. Here, the
OFDM symbol may be referred to as a symbol. In a case that a communication scheme

other than OFDM is used in communication between the terminal apparatus 1 and the
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base station apparatus 3 (for example, in a case that SC-FDMA or DFT-s-OFDM is used),
an SC-FDMA symbol and/or a DFT-s-OFDM symbol to be generated is also referred to as
an “OFDM symbol”. In other words, the OFDM symbol may include a DFT-s-OFDM
symbol and/or an SC-FDMA symbol. For example, the length of the slot may be 0.25 ms,
0.5 ms, 1 ms, 2 ms, or 3 ms. The OFDM may include SC-FDMA or DFT-s-OFDM.

[0026]

OFDM includes a multi-carrier communication scheme to which wave shaping
(Pulse Shape), PAPR reduction, out-of-band radiation reduction, filtering, and/or phase
processing (e.g., phase rotation) is applied. The multi-carrier communication scheme may
be a communication scheme that generates and/or transmits signals multiplexed with
multiple subcarriers.

[0027]

The subframe may be 1 ms in length. The length of the subframe may be given,
based on a first subcarrier spacing. For example, in a case that the first subcarrier spacing
is 15 kHz, the length of the subframe may be 1 ms. The subframe may include one or
more slots. For example, the subframe may include two slots.

[0028]

The radio frame may include multiple subframes. The number of subframes for the
radio frame may be, for example, 10. The radio frame may include multiple slots. The
number of slots for the radio frame may be, for example, 10.

[0029]

Physical channels and physical signals according to various aspects of the present
embodiment will be described below. The terminal apparatus may transmit physical
channels and/or physical signals. The base station apparatus may transmit physical
channels and/or physical signals.

[0030]

Downlink physical channels and downlink physical signals are collectively
referred to as a downlink signal. Uplink physical channels and uplink physical signals are
collectively referred to as an uplink signal. The downlink physical channels and the
uplink physical channels are collectively referred to as a physical channel. The downlink
physical signals and the uplink physical signals are collectively referred to as a physical
signal.

[0031]

In uplink radio communication from the terminal apparatus 1 to the base station
apparatus 3, at least the following uplink physical channels may be used. The uplink
physical channels may be used by the physical layer for transmission of information
output from a higher layer.

- Physical Uplink Control Channel (PUCCH)

- Physical Uplink Shared Channel (PUSCH)
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- Physical Random Access Channel (PRACH)

The PUCCH is used to transmit Uplink Control Information (UCI). The uplink
control information includes: Channel State Information (CSI) for downlink channel, a
Scheduling Request (SR) to be used to request a PUSCH (Uplink-Shared Channel (UL-
SCH)) resource for an initial transmission, and a Hybrid Automatic Repeat request
ACKnowledgement (HARQ-ACK) for downlink data (a Transport block (TB), a Medium
Access Control Protocol Data Unit (MAC PDU), a Downlink-Shared Channel (DL-SCH),
or a Physical Downlink Shared Channel (PDSCH)). The HARQ-ACK indicates an
acknowledgement (ACK) or a negative-acknowledgement (NACK). The HARQ-ACK is
also referred to as HARQ feedback, HARQ control information, and ACK/NACK. The
HARQ-ACK may include an HARQ-ACK for a Code Block Group (CBG). The HARQ-
ACK for a part or all of the CBG included in the transport block may be transmitted on
the PUCCH or PUSCH.

[0032]

The Channel State Information (CSI) may include a Channel Quality Indicator
(CQD and a Rank Indicator (RI). The channel quality indicator may include a Precoder
Matrix Indicator (PMI). The channel state information may include the precoder matrix
indicator. The CQI is an indicator associated with channel quality (propagation strength),
and PMI is an indicator that indicates a precoder. The Rl is an indicator that indicates the
transmission rank (or the number of transmission layers).

[0033]

The PUSCH is used for transmission of uplink data (TB, MAC PDU, UL-SCH, or
PUSCH). The PUSCH may be used to transmit the HARQ-ACK and/or channel state
information along with the uplink data. The PUSCH may be used to transmit only the
channel state information or to transmit only the HARQ-ACK and the channel state
information. The PUSCH is used to transmit random access message 3.

[0034]

The PRACH is used to transmit a random access preamble (random access
message 1). The PRACH may be used for indicating at least some of an initial connection
establishment procedure, a handover procedure, a connection re-establishment procedure,
synchronization (timing adjustment) for transmission of uplink data, and a request for a
PUSCH (UL-SCH) resource. The random access preamble may be used to notify the base
station apparatus 3 of an index (random access preamble index) given by the higher layer
of the terminal apparatus 1.

[0035]

The random access preamble may be given by cyclic shifting a Zadoff-Chu
sequence corresponding to a physical root sequence index u. The Zadoff-Chu sequence
may be generated based on a physical root sequence index u. In one cell, multiple random

access preambles may be defined. The random access preamble may be identified based
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at least on the index of the random access preamble. Different random access preambles
corresponding to different indexes of the random access preamble may correspond to
different combinations of the physical root sequence index u and a cyclic shift. The
physical root sequence index u and the cyclic shift may be provided, based at least on the
information included in the system information. The physical root sequence index u may
be an index identifying a sequence included in the random access preamble. The random
access preamble may be identified, based at least on the physical root sequence index u.
[0036]

In uplink radio communication from the terminal apparatus 1 to the base station
apparatus 3, the following uplink physical signals may be used. The uplink physical
signal need not be used for transmitting information output from the higher layer, but is
used by the physical layer.

- Uplink Reference Signal (UL RS)

According to the present embodiment, at least the following two types of uplink
reference signals may be used.

- Demodulation Reference Signal (DMRS)

- Sounding Reference Signal (SRS)

The DMRS is associated with transmission of the PUSCH and/or the PUCCH. The
DMRS may be multiplexed with the PUSCH or the PUCCH. The base station apparatus 3
uses the DMRS in order to perform channel compensation of the PUSCH or the PUCCH.
Transmission of both of the PUSCH and the DMRS is hereinafter referred to simply as
transmission of the PUSCH. The DMRS may correspond to the PUSCH. Transmission of
both of the PUCCH and the DMRS is hereinafter referred to simply as transmission of the
PUCCH. The DMRS may correspond to the PUCCH.

[0037]

The SRS need not be associated with the transmission of the PUSCH and/or the
PUCCH. The SRS may be associated with the transmission of the PUSCH and/or the
PUCCH. The base station apparatus 3 may use the SRS for measuring the channel state.
The SRS may be transmitted at the end of the subframe in the uplink slot or in a
prescribed number of OFDM symbols from the end of the subframe.

[0038]

The following downlink physical channels may be used for downlink radio
communication from the base station apparatus 3 to the terminal apparatus 1. The
downlink physical channels may be are used by the physical layer for transmission of
information output from the higher layer.

- Physical Broadcast Channel (PBCH)

- Physical Downlink Control Channel (PDCCH)

- Physical Downlink Shared Channel (PDSCH)
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The PBCH is used for broadcasting a Master Information Block (MIB, a Broadcast
Channel (BCH)) that is shared by the terminal apparatuses 1. The PBCH may be
transmitted based on prescribed transmission intervals. For example, the PBCH may be
transmitted at intervals of 80 ms. At least a part of the information included in the PBCH
may be updated at intervals of 80 ms. The PBCH may include 288 subcarriers. The PBCH
may include 2, 3, or 4 OFDM symbols. The MIB may include information associated with
an identifier (index) of a synchronization signal. The MIB may include information
indicating at least some of a slot number, a subframe number, and a radio frame number
in which the PBCH is transmitted. First configuration information may be included in the
MIB. The first configuration information may be configuration information used at least
in some or all of random access message 2, random access message 3, and random access
message 4.

[0039]

The PDCCH is used to transmit Downlink Control Information (DCI). The
downlink control information is also referred to as DCI format. The downlink control
information may include at least one of a downlink grant or an uplink grant. The
downlink grant is also referred to as a downlink assignment or a downlink allocation. The
uplink grant and the downlink grant are also collectively referred to as a grant.

[0040]

One downlink grant is at least used for scheduling one PDSCH within one serving
cell. The downlink grant may be used at least for scheduling the PDSCH within the same
slot as that in which the downlink grant is transmitted.

[0041]

One uplink grant may be used at least for scheduling one PUSCH within one
serving cell.
[0042]

The downlink control information may include information indicating which CBG
is actually transmitted. Information indicating which CBG is actually transmitted is also
referred to as information indicating CBG transmission. The information indicating CBG
transmission may indicate PDSCH scheduled by the downlink control information and/or
the CBG included in PUSCH and actually transmitted. The information indicating the
CBG transmission may be a bitmap given based at least on the PDSCH scheduled by the
downlink control information including information indicating CBG transmission, and/or
number Ncgg of CBGs included in transport block included in the PUSCH, and/or the
maximum number NcBG_max 0f CBGs included in the transport block. Each of the bits
included in the bitmap may correspond to one CBG. The bit may be set to '1' to indicate
that the corresponding CBG is to be transmitted. The bit may be set to '0' to indicate that
the corresponding CBG is not to be transmitted. Note that in a case that information

indicating CBG transmission is included in the downlink grant, the information may
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indicate the CBG included in the PDSCH and that is actually to be transmitted. In a case
that information indicating CBG transmission is included in the uplink grant, the
information may indicate a CBG included in PUSCH and that is to be retransmitted.
[0043]

The downlink control information may be transmitted with information indicating
a method for processing soft bits. The method for processing soft bits may include
processing of flushing soft bits. “Flushing soft bits” may be “deleting, from a prescribed
storage capacity, soft bits stored (saved) in the prescribed storage capacity”. The
prescribed storage capacity may be, for example, a memory, a buffer, a disk, or the like.
The information indicating the method for processing soft bits may be a bitmap provided
based at least on the number Ncac of CBGs included in the transport block and/or the
maximum number Ncpa_max 0f CBGs included in the transport block. The information
indicating the method for processing soft bits may be information indicating whether a
stored soft bit corresponding to a CBG is to be flushed. The stored soft bit corresponding
to the CBG may be the stored soft bit corresponding to CBs included in the CBG. Each of
the bits included in the bitmap may correspond to one CBG. In order to indicate to the
terminal apparatus 1 that a soft bit corresponding to a CBG is to be flushed, the bit may
be set to '1". In order to indicate to the terminal apparatus 1 that the soft bit corresponding
to the CBG is not to be flushed, the bit may be set to '0".

[0044]

“Whether the stored soft bit corresponding to the CBG is flushed or not” may be
“whether the soft bit corresponding to the CBG is used for decoding or not”. For
example, for decoding of the CBG, whether the soft bit corresponding to the CBG is used
or not may be provided, based at least on the information indicating the method for
processing soft bits. The soft bit corresponding to the CBG may be a soft bit
corresponding to the CBG and stored in a soft buffer. The CBG may be the last
transmitted CBG. For example, the bit may be set to '1' to indicate to the terminal
apparatus 1 that the soft bit corresponding to the CBG is not used for decoding. The bit
may be set to '0' to indicate to the terminal apparatus 1 that the soft bit corresponding to
the CBG is used for decoding.

[0045]

“Whether the stored soft bit corresponding to the CBG is to be flushed or not” may
be “whether received data of the CBG is combined with the soft bit corresponding to the
CBG or not”. In decoding of the CBG, whether the received data of the CBG is combined
with the soft bit or not may be provided, based at least on the information indicating the
method for processing soft bits. For example, the bit may be set to '1' to indicate to the
terminal apparatus 1 that the received data of the CBG is not combined with the stored
soft bit. The bit may be set to '0' to indicate to the terminal apparatus 1 that the received
data of the CBG is combined with the stored soft bit.
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[0046]

In a case of failing to decode the code block included in the transport block, the
terminal apparatus 1 may store some or all of the soft bits of the code block. The terminal
apparatus 1 may flush the soft bits of the code block, based on information indicating the
method for processing soft bits. For example, in a case that terminal apparatus 1 is
indicated to flush the soft bit corresponding to the CBG by using the information
indicating the method for processing soft bits, the terminal apparatus 1 may flush the soft
bits of the code block included in the CBG.

[0047]

Whether a stored soft bit corresponding to a transport block is to be flushed may
be provided, based at least on whether the value of a new data indicator included in the
downlink control information used to schedule the PDSCH and/or PUSCH for a transport
block corresponding to a prescribed HARQ process has changed from a new data
indicator for the last transport block corresponding to the prescribed HARQ process. For
example, the terminal apparatus 1 may receive the downlink control information used to
schedule the PDSCH and/or PUSCH for the transport block corresponding to the
prescribed HARQ process, and in a case that the value of the new data indicator included
in the downlink has changed from the new data indicator for the last transport block
corresponding to the prescribed HARQ process, flush the soft bit for the last transport
block.

[0048]

“Whether the stored soft bit corresponding to the transport block is to be flushed
or not” may be “whether the soft bit corresponding to the transport block is used for
decoding or not”. “Whether the stored soft bits corresponding to the transport block is to
be flushed or not” may be “whether the received data of the transport block is combined
with the soft bit corresponding to the transport block or not”.

[0049]

The downlink control information used to schedule the PDSCH and/or PUSCH for
the initial transmission of the transport block need not include the information indicating
CBG transmission and/or the information indicating the method for processing soft bits.
The downlink control information used to schedule the PDSCH and/or PUSCH for the
initial transmission of the transport block may include the information indicating CBG
transmission and/or the information indicating the method for processing soft bits. The
information indicating CBG transmission and included in the downlink control
information used to schedule the PDSCH and/or PUSCH for the initial transmission of
the transport block and/or the information indicating the method for processing soft bits
may be set equal to a predefined bit sequence (e.g., an all-0 sequence or all-1 sequence).
In the downlink control information used to schedule the PDSCH and/or PUSCH for the

initial transmission of the transport block, a region (a bit field, information bits, a bit
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region, or the number of bits) used for the information indicating CBG transmission
and/or the information indicating the method for processing soft bits may be reserved in
advance. The region (bit field, information bits, bit region, or the number of bits) for the
following information may be used at least for configuration of an MCS and/or a TBS:
the information indicating CBG transmission and included in the downlink control
information used to schedule the PDSCH and/or PUSCH for the initial transmission of
the transport block and/or the information indicating the method for processing soft bits.
[0050]

Whether the PDSCH and/or PUSCH for the transport block is for the initial
transmission or not may be provided, based at least on the new data indicator included in
the downlink control information used to schedule the PDSCH and/or PUSCH for the
transport block. For example, whether the PDSCH and/or PUSCH for the transport block
corresponding to the prescribed HARQ process number is the initial transmission or not
may be provided based on whether or not the new data indicator included in the downlink
control information for scheduling the PDSCH and/or PUSCH for the transport block that
corresponds to the prescribed HARQ process number and is changed from the new data
indicator corresponding to the last transmitted transport block.

[0051]

Downlink control information used to schedule retransmission of the PDSCH
and/or PUSCH for the transport block may include the information indicating CBG
transmission and/or information indicating the method for processing soft bits.

[0052]

The downlink control information may include a New Data Indicator (NDI). The
new data indicator may be used at least to indicate whether the transport block
corresponding to the new data indicator is for the initial transmission. The new data
indicator may be information indicating whether or not the last transmitted transport
block corresponding to a prescribed HARQ process number is identical to a transport
block corresponding to the HARQ process number and included in the PDSCH and/or
PUSCH scheduled by using the downlink control information including the new data
indicator. The HARQ process number is the number used to identify the HARQ process.
The HARQ process number may be included in the downlink control information. The
HARQ process is a process for managing the HARQ. The new data indicator may indicate
whether or not transmission of the transport block corresponding to the prescribed HARQ
process number and included in the PDSCH and/or PUSCH scheduled by using the
downlink control information including the new data indicator is retransmission of the
last transmitted transport block corresponding to the prescribed HARQ process number
and included in the PDSCH and/or PUSCH. Whether or not the transmission of the
transport block included in the PDSCH and/or PUSCH scheduled by using the downlink

control information is retransmission of the last transmitted transport block may be
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provided, based on whether or not the new data indicator has changed from (or toggled
compared to) a new data indicator corresponding to the last transmitted transport block.
[0053]

In the terminal apparatus 1, one or more control resource sets are configured for
searching for the PDCCH. The terminal apparatus 1 attempts to receive the PDCCH in the
configured control resource set.

[0054]

The control resource set will be described below.
[0055]

FIG. 3 is a diagram illustrating an example of mapping of the control resource sets
according to an aspect of the present embodiment. The control resource set may indicate
a time and frequency domain in which one or more control channels may be mapped. The
control resource set may be a region in which the terminal apparatus 1 attempts to receive
the PDCCH. As illustrated in FIG. 3(a), the control resource set may be constituted by
using continuous resources (Localized resources). As illustrated in FIG. 3(b), the control
resource set may be constituted by using non-continuous resources (distributed
resources).

[0056]

In the frequency domain, mapping of the control resource set may be in units of
resource blocks. In the time domain, mapping of the control resource set may be in units
of OFDM symbols.

[0057]

The frequency domain of the control resource set may be the same as the system
bandwidth of the serving cell. The frequency domain of the control resource set may also
be provided, based at least on the system bandwidth of the serving cell. The frequency
domain of the control resource set may be provided based at least on the higher layer
signaling and/or the downlink control information. The frequency domain of the control
resource set may be provided, based at least on the synchronization signal or the
bandwidth of the PBCH. The frequency domain of the control resource set may be the
same as the synchronization signal or the bandwidth of the PBCH.

[0058]

The time domain of the control resource set may be provided, based at least on the
higher layer signaling and/or the downlink control information.
[0059]

The control resource set may include at least one or both of a Common control
resource set and a Dedicated control resource set. The common control resource set may
be a control resource set configured in common for multiple terminal apparatuses 1. The
common control resource set may be provided, based at least on the MIB, first system

information, second system information, common RRC signaling, a cell ID, and the like.
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The dedicated control resource set may be a control resource set configured to be
dedicated to the terminal apparatus 1. The dedicated control resource set may be
provided, based at least on the dedicated RRC signaling and/or a value of C-RNTI.
[0060]

The control resource set may be a set of control channels (or control channel
candidates) to be monitored by the terminal apparatus 1. The control resource set may
include a set of control channels (or control channel candidates) to be monitored by the
terminal apparatus 1. The control resource set may include one or more search spaces
(Search Spaces (SSs)). The control resource set may be a search space.

[0061]

The search space includes one or more PDCCH candidates. The terminal apparatus
1 receives the PDCCH candidates included in the search space and attempts to receive the
PDCCH. Here, the PDCCH candidates are also referred to as the blind detection
candidates.

[0062]

The search space may include at least one or both of a Common Search Space
(CSS, common search space) and a UE-specific Search Space (USS). The CSS may be a
search space configured in common for multiple terminal apparatuses 1. The USS may be
a search space including a configuration dedicated to the terminal apparatus 1. The CSS
may be provided, based at least on the MIB, the first system information, the second
system information, the common RRC signaling, the cell ID, and the like. The USS may
be provided, based at least on the dedicated RRC signaling and/or the value of C-RNTIL.
[0063]

The common control resource set may include at least one or both of the CSS and
the USS. The dedicated control resource set may include at least one or both of the CSS
and the USS. The dedicated control resource set need not include the CSS. In a case that
PDSCH and/or PUSCH is scheduled by the PDCCH detected in the CSS, an operation
applied to a transmission process 3000 may be operation 2 regardless of a prescribed
condition 11 and the first configuration information. In a case that PDSCH and/or
PUSCH is scheduled by the PDCCH detected in the USS, the operation applied to the
transmission process 3000 may be provided, based at least on the prescribed condition 11
and/or the first configuration information.

[0064]

The physical resource for the search space includes a constituent unit (Control
Channel Element (CCE)) of the control channel. The CCE includes a prescribed number
of Resource Element Groups (REGs). For example, the CCE may include six REGs. The
REG may include one OFDM symbol in one Physical Resource Block (PRB). In other
words, the REG may include 12 Resource Elements (REs). The PRB is also simply

referred to as a Resource Block (RB).
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[0065]

The PDSCH is used to transmit downlink data (TB, MAC PDU, DL-SCH, and
PDSCH). The PDSCH is used at least to transmit a random access message 2 (random
access response). The PDSCH is used at least to transmit system information including
parameters used for initial access.

[0066]

In downlink radio communication, the downlink physical signals below may be
used. The downlink physical signals need not be used for transmission of information
output from the higher layer, but may be used by the physical layer.

- Synchronization signal (SS)

- Downlink Reference Signal (DL RS)

The synchronization signal is used for the terminal apparatus 1 to establish
synchronization in a frequency domain and a time domain in the downlink. The
synchronization signal includes at least a Primary Synchronization Signal (PSS) and a
Second Synchronization Signal (SSS).

[0067]

The downlink reference signal is used at least for the terminal apparatus 1 to
perform channel compensation on a downlink physical channel. The downlink reference
signal is used at least for the terminal apparatus 1 to calculate downlink channel state
information.

[0068]

According to the present embodiment, the following two types of downlink
reference signals are used.

- DeModulation Reference Signal (DMRS)

- Shared Reference Signal (Shared RS)

The DMRS corresponds to transmission of the PDCCH and/or the PDSCH. The
DMRS is multiplexed with the PDCCH or the PDSCH. The terminal apparatus 1 may use
the DMRS corresponding to the PDCCH or the PDSCH to perform channel compensation
of the PDCCH or the PDSCH. Hereinafter, transmission of both the PDCCH and the
DMRS corresponding to the PDCCH are simply referred to as transmission of the
PDCCH. Hereinafter, transmission of both the PDSCH and the DMRS corresponding to
the PDSCH are simply referred to as transmission of the PDSCH.

[0069]

The Shared RS may correspond to at least the transmission of the PDCCH. The
Shared RS may be multiplexed with the PDCCH. The terminal apparatus 1 may use the
Shared RS to perform channel compensation of the PDCCH. Hereinafter, transmission of
both the PDCCH and the Shared RS is also simply referred to as transmission of the
PDCCH.

[0070]
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The DMRS may be an RS individually configured for the terminal apparatus 1. A
sequence of DMRSs may be provided, based at least on parameters individually
configured for the terminal apparatus 1. The DMRS may be individually transmitted for
the PDCCH and/or the PDSCH. On the other hand, the Shared RS may be an RS
configured in common for multiple terminal apparatuses 1. A sequence of Shared RSs
may be provided regardless of the parameters individually configured for the terminal
apparatus 1. For example, the sequence of Shared RSs may be provided, based on at least
some of slot numbers, mini slot numbers, and a cell ID (identity). The Shared RS may be
an RS transmitted regardless of whether or not the PDCCH and/or the PDSCH is being
transmitted.

[0071]

The BCH, the UL-SCH, and the DL-SCH are transport channels. A channel used in
the Medium Access Control (MAC) layer is referred to as a transport channel. A unit of
the transport channel used in the MAC layer is also referred to as a transport block or a
MAC PDU. A Hybrid Automatic Repeat reQuest (HARQ) is controlled for each transport
block in the MAC layer. The transport block is a unit of data that the MAC layer delivers
to the physical layer. In the physical layer, the transport block is mapped to a codeword,
and modulation processing is performed for each codeword.

[0072]

The base station apparatus 3 and the terminal apparatus 1 may exchange (transmit
and/or receive) a signal in the higher layer. For example, the base station apparatus 3 and
the terminal apparatus 1 may transmit and/or receive Radio Resource Control (RRC)
signaling (also referred to as a Radio Resource Control (RRC) message or Radio
Resource Control (RRC) information) in an RRC layer. The base station apparatus 3 and
the terminal apparatus 1 may transmit and/or receive MAC Control Elements (CEs) in the
MAC layer. Here, the RRC signaling and/or the MAC CE is also referred to as higher
layer signaling.

[0073]

The PUSCH and the PDSCH are used at least to transmit the RRC signaling and
the MAC CE. Here, the RRC signaling transmitted from the base station apparatus 3 on
the PDSCH may be RRC signaling common to multiple terminal apparatuses 1 in a cell.
The RRC signaling common to multiple terminal apparatuses 1 in the cell is also referred
to as common RRC signaling. The RRC signaling transmitted from the base station
apparatus 3 on the PDSCH may be RRC signaling dedicated to a certain terminal
apparatus 1 (also referred to as dedicated signaling or UE specific signaling). The RRC
signaling dedicated to the terminal apparatus 1 is also referred to as dedicated RRC
signaling. A cell-specific parameter may be transmitted by using the RRC signaling
common to multiple terminal apparatuses 1 in the cell or the RRC signaling dedicated to

a certain terminal apparatus 1. A UE-specific parameter may be transmitted by using the
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RRC signaling dedicated to a certain terminal apparatus 1. The PDSCH including the
dedicated RRC signaling may be scheduled by the PDCCH in the first control resource
set. The first configuration information may be included in the dedicated RRC signaling.
The first configuration information may be configuration information applied to the
PDSCH and/or PUSCH scheduled by the PDCCH included at least in the USS. The first
configuration information may be included in the common RRC signaling. The first
configuration information may be configuration information applied to the PDSCH and/or
PUSCH scheduled by the PDCCH included at least in the CSS. The first configuration
information need not be included in the common RRC signaling.

[0074]

A Broadcast Control CHannel (BCCH), a Common Control CHannel (CCCH), and
a Dedicated Control CHaneel (DCCH) are logical channels. For example, the BCCH is a
higher layer channel used to transmit the MIB. The BCCH is a higher layer channel used
to transmit system information. Note that the system information may include System
Information Block typel (SIB1). The system information may also include System
Information (SI) messages including System Information Block type2 (SIB2). The
Common Control Channel (CCCH) is a higher layer channel used to transmit information
common to multiple terminal apparatuses 1. Here, the CCCH is used for the terminal
apparatus 1 that is not in an RRC connected state, for example. The Dedicated Control
Channel (DCCH) is a higher layer channel used to transmit individual control
information (dedicated control information) to the terminal apparatus 1. Here, the DCCH
is used for the RRC-connected terminal apparatus 1, for example.

[0075]

The BCCH in the logical channel may be mapped to the BCH, DL-SCH, or UL-
SCH in the transport channel. The CCCH in the logical channel may be mapped to the
DL-SCH or UL-SCH in the transport channel. The DCCH in the logical channel may be
mapped to the DL-SCH or UL-SCH in the transport channel.

[0076]

The UL-SCH in the transport channel is mapped to the PUSCH in the physical
channel. The DL-SCH in the transport channel is mapped to the PDSCH in the physical
channel. The BCH in the transport channel is mapped to the PBCH in the physical
channel.

[0077]

An example of a method of initial connection will be described below.
[0078]

The base station apparatus 3 covers a communicable range (or communication
area) controlled by the base station apparatus 3. The communicable range is divided into
one or more cells (or serving cells, sub-cells, beams, or the like), and communication

with the terminal apparatus 1 can be managed for each of the cells. On the other hand, the
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terminal apparatus 1 selects at least one cell from the multiple cells, and attempts to
establish connection to the base station apparatus 3. Here, a first state in which a
connection between the terminal apparatus 1 and at least one cell of the base station
apparatus 3 is established is also referred to as “RRC Connection”. A second state in
which the terminal apparatus 1 has not established connection to any cell of the base
station apparatus 3 is also referred to as “RRC idle”. A third state in which connection is
established between the terminal apparatus 1 and at least one cell of the base station
apparatus 3 but in which some functions are limited between the terminal apparatus 1 and
the base station apparatus 3 is also referred to as “RRC suspended”. The RRC suspended
is also referred to as RRC inactive.

[0079]

The terminal apparatus 1 in the RRC-idle may attempt to establish a connection
with at least one cell of the base station apparatus 3. Here, the cell to which the terminal
apparatus 1 attempts to connect is also referred to as a target cell. FIG. 4 is a diagram
illustrating an example of a first initial connection procedure (4-step contention based
RACH procedure) according to an aspect of the present embodiment. The first initial
connection procedure includes at least some of steps 5101 to 5104.

[0080]

Step 5101 is a step for the terminal apparatus 1 to request, via the physical
channel, the target cell to respond for initial connection. Alternatively, step 5101 is a step
in which the terminal apparatus 1 provides the first transmission to the target cell via the
physical channel. Here, the physical channel may be, for example, the PRACH. The
physical channel may be a channel dedicated to requesting a response for initial
connection. The physical channel may be the PRACH. In step 5101, a message
transmitted from the terminal apparatus 1 via the physical channel is also referred to as a
random access message 1.

[0081]

The terminal apparatus 1 performs downlink time frequency synchronization
before performing step 5101. In the first state, a synchronization signal is used for the
terminal apparatus 1 to perform the downlink time frequency synchronization.

[0082]

The synchronization signal may be transmitted with the ID (cell ID) of the target
cell. The synchronization signal may be transmitted with a sequence generated, based at
least on the cell ID. The synchronization signal including the cell ID may correspond to
providing a sequence of synchronization signals based on the cell ID. A beam (or
precoder) may be applied to the synchronization signal for transmission.

[0083]
The beam exhibits a phenomenon in which antenna gain varies depending on the

direction. The beam may be provided, based at least on the directivity of the antenna. The
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beam may also be provided, based at least on phase transformation of a carrier signal.
The beam may also be given by application of a precoder.
[0084]

The terminal apparatus 1 receives the PBCH transmitted from the target cell. The
PBCH may be transmitted including an important information block ((Master Information
Block (MIB), Essential Information Block (EIB)) including important system information
used for the terminal apparatus 1 to connect to the target cell. The important information
block is system information. The important information block may include information
related to radio frame numbers. The important information block may include
information related to a location within a super frame including multiple radio frames
(information indicating at least some of System Frame Numbers (SFNs) within the super
frame, for example). The PBCH may also include an index of the synchronization signal.
The important information block may be mapped to the BCH in the transport channel.
The important information block may be mapped to the BCCH in the logical channel.
[0085]

The terminal apparatus 1 monitors the first control control resource set. The first
control resource set is used at least to schedule the PDSCH for the first system
information. The first system information may include system information important for
the terminal apparatus 1 to connect to the target cell. The first system information may
include information related to various configurations for the downlink. The first system
information may include information related to various configurations for the PRACH.
The first system information may include information related to various configurations
for the uplink. The first system information may include information (OFDM or DFT-s-
OFDM) indicating a signal waveform configured for transmission of random access
message 3. The first system information may include at least a portion of system
information other than the information included in the MIB. The first system information
may be mapped to the BCH in the transport channel. The first system information may be
mapped to the BCCH in the logical channel. The first system information may include at
least System Information Block typel (SIB1). The first system information may include
at least System Information Block typel (SIB2). The first control resource set may be
used to schedule the PDSCH for random access message 2. Note that the SIB1 may
include information related to measurements required for RRC connection. The SIB2 may
include information related to a channel common to and/or shared among multiple
terminal apparatuses 1 in the cell.

[0086]

Step 5102 is a step in which the base station apparatus 3 provides, to the terminal
apparatus 1, a response to random access message 1. The response is also referred to as
random access message 2. Random access message 2 may be transmitted via the PDSCH.
The PDSCH including random access message 2 is scheduled by the PDCCH. CRC bits
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included in the PDCCH may be scrambled with a Rondom access-RNTI (RA-RNTTI).
Random access message 2 may be transmitted with a special uplink grant. The special
uplink grant is also referred to as a random access response grant. The special uplink
grant may be included in the PDSCH including random access message 2. The random
access response grant may be transmitted with at least a Temporary C-RNTI. The RA-
RNTI may be an RNTI used to monitor random access message 2. The RA-RNTI may be
provided, based at least on a preamble index of random access message 1 transmitted by
the terminal apparatus 1. The RA-RNTI may be provided, based at least on a radio
resource used for transmission of random access message 1 (for example, may include
some or all of a PRB index, a subcarrier index, an OFDM symbol index, a slot index, and
a subframe index). The Temporary C-RNTI may be an RNTI used to monitor random
access message 4. The Temporary C-RNTI may be included in a random access response
grant.

[0087]

Step 5103 is a step in which the terminal apparatus 1 transmits a request for RRC
connection to the target cell. The request for RRC connection is also referred to as
random access message 3. Random access message 3 may be transmitted via the PUSCH
scheduled by the random access response grant. Random access message 3 may include
an ID used to identify the terminal apparatus 1. The ID may be managed by the higher
layer. The ID may be an SAE Temporary Mobile Subscriber Identity (S-TMSI). Random
access message 3 may be mapped to the CCCH in the logical channel. Random access
message 3 may be mapped to the UL-SCH in the transport channel.

[0088]

Step 5104 is a step in which the base station apparatus 3 transmits a Contention
resolution message to the terminal apparatus 1. The contention resolution message is also
referred to as random access message 4. After transmitting random access message 3, the
terminal apparatus 1 monitors the PDCCH scheduling the PDSCH including random
access message 4. Random access message 4 may include a contention avoidance ID.
Here, the contention avoidance ID is used to resolve a contention in which multiple
terminal apparatuses 1 transmit signals using the same radio resource. The contention
avoidance ID is also referred to as a UE contention resolution identity. Random access
message 4 may be mapped to the CCCH in the logical channel. Random access message 4
may be mapped to the DL-SCH in the transport channel.

[0089]

In step 5104, the terminal apparatus 1 having transmitted random access message
3 including an ID (S-TMSI, for example) used to identify the terminal apparatus 1
monitors random access message 4 including the contention resolution message. In a case
that the contention avoidance ID included in random access message 4 is equal to the ID

used to identify the terminal apparatus 1, the terminal apparatus 1 may consider that the
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contention resolution has been successfully completed and set the value of the Temporary
C-RNTI in the C-RNTI field. The terminal apparatus 1 with the value of the Temporary
C-RNTI set in the C-RNTI field is considered to have successfully completed the RRC
connection (or the initial connection procedure).

[0090]

The transmission process 3000 included in the base station apparatus 3 and/or the
terminal apparatus 1 will be described below.
[0091]

FIG. 5 is a diagram illustrating an example of a configuration of the transmission
process 3000 in the physical layer. The Transmission process 3000 includes at least some
or all of a coding processing unit (coding) 3001, a scrambling processing unit
(Scrambling) 3002, and a modulation map processing unit (Modulation mapper) 3003, a
layer map processing unit (Layer mapper) 3004, a transmission precode processing unit
(Transform precoder) 3005, a precode processing unit (Precoder) 3006, a resource
element map processing unit (Resource element mapper) 3007, and a baseband signal
generation processing unit (OFDM baseband signal generation) 3008.

[0092]

The coding processing unit 3001 may include a function of converting a transport
block (or data blocks, transport data, transmission data, transmission codes, transmission
blocks, payloads, information, information blocks, or the like) sent (or notified,
delivered, transmitted, passed, or the like) from the higher layer to coded bits by error
correction coding processing. Error correction coding includes at least some or all of a
Turbo code, a Low Density Parity Check (LDPC) code, a convolutional code (such as a
convolutional code or Tail biting convolutional code), and a repetition code. The coding
processing unit 3001 includes a function of transmitting coded bits to the scrambling
processing unit 3002. Operations of the coding processing unit 3001 are described below
in detail.

[0093]

The scrambling processing unit 3002 may include a function to convert the coded
bits into scramble bits by scrambling processing. The scrambled bits may be obtained by
calculating the sum of the coded bits and a scrambling sequence modulo 2. In other
words, the scrambling may be to calculate the sum of the coded bits and the scrambling
sequence modulo 2. The scrambling sequence may be a sequence generated by a pseudo-
random function, based on a unique sequence (e.g., the C-RNTI).

[0094]

The modulation map processing unit 3003 may include a function to convert the

scramble bits into a modulated sequence (modulation symbols) by modulation map

processing. The modulation symbol may be obtained by performing modulation
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processing such as Quaderature Phase Shift Keying (QPSK), 16 Quaderature Amplitude
Modulation (QAM), 64QAM, and 256QAM, on the scramble bits.
[0095]

The layer map processing unit 3004 may include a function to map the modulation
symbols to each layer. The layer may be an indicator of the multiplicity of physical layer
signals in a spatial region. For example, in a case that the number of layers is one, this
means that spatial multiplexing is not performed. In a case that the number of layers is
two, this means that two types of modulation symbols are spatially multiplexed.

[0096]

For example, the transmission precode processing unit 3005 may include a
function to generate transmission symbols by performing transmission precode
processing on the modulation symbols mapped to each layer. The modulation symbols
and/or the transmission symbols may be complex-valued symbols. The transmission
precode processing includes processing by DFT spread, DFT spreading, or the like. In the
transmission precode processing unit 3005, whether the transmission precode processing
is performed or not may be provided, based on the information included in the higher
layer signaling. In the transmission precode processing unit 3005, whether the
transmission precode processing is performed or not may be provided, based at least on
the information included in the first system information. In the transmission precode
processing unit 3005, whether the transmission precode processing of random access
message 3 is performed or not may be provided, based at least on the information
included in the first system information. In the transmission precode processing unit
3005, whether the transmission precode processing is performed or not may be provided,
based on the information included in the control channel. In the transmission precode
processing unit 3005, whether the transmission precode processing is performed or not
may be provided based on information configured in advance.

[0097]

For example, the precode processing unit 3006 may include a function to multiply
the transmission symbols by a precoder to generate transmission symbols for each
transmit antenna port. The transmit antenna port is a logical antenna port. One transmit
antenna port may include multiple physical antennas. The logical antenna port may be
identified by the precoder.

[0098]

The antenna port is defined as an antenna port that allows a channel conveyed by a
certain symbol in a certain antenna port to be inferred from a channel conveyed by
another symbol in the same antenna port. That is, for example, in a case that a first
physical channel and a first reference signal are conveyed by symbols in the same
antenna port, a channel compensation of the first physical channel may be performed by

using the first reference signal. Here, the same antenna port also means that an antenna
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port number (the number for identifying an antenna port) may be the same. Here, the
symbols may be, for example, at least some of the OFDM symbols. The symbols may be
resource elements.

[0099]

For example, the resource element map processing unit 3007 may function to
perform processing of mapping transmission symbols mapped to the transmit antenna
port to resource elements. Details of the method of mapping to the resource elements in
the resource element map processing unit 3007 will be described below.

[0100]

The baseband signal generation processing unit 3008 may include a function to
convert the transmission symbols mapped to the resource elements into a baseband
signal. The processing of converting the transmission symbols into the baseband signal
may include, for example, inverse Fourier transform processing (Inverse Fast Fourier
Transform (IFFT)), window processing (Windowing), filtering processing (Filter
processing), and the like.

[0101]

Hereinafter, operations of the coding processing unit 3001 will be described in
detail.
[0102]

FIG. 6 is a diagram illustrating a configuration example of the coding processing
unit 3001 according to the present embodiment. The coding processing unit 3001 includes
at least one of a CRC attachment unit 4001, a segmentation and CRC attachment
(Segmentation and CRC) unit 401, a coding (Encoder) unit 4002, a Sub-block interleaver
unit 4003, a Bit collection unit 4004, a Bit selection and pruning unit 4005, and a
Concatenation unit 4006. Here, the segmentation and CRC attachment unit 401 includes
at least one of a code block segmentation unit 4011 and one or more CRC attachment
units 4012.

[0103]

A transport block ax is input to the CRC attachment unit 4001. The CRC
attachment unit 4001 may generate a first CRC sequence as redundancy bits for error
detection, based on the input transport block. The generated first CRC sequence is
attached to the transport block. A first sequence bi® including the transport blocks to
which the first CRC sequence is attached is output from the CRC attachment unit 4001.
[0104]

The first CRC sequence may be a CRC sequence corresponding to the transport
block. The first CRC sequence may be used to determine whether the transport block has
been successfully decoded. The first CRC sequence may be used to detect errors in the
transport block. The first sequence b’ may be a transport block to which the first CRC

sequence is attached.
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[0105]

The first sequence by’ may be segmented into one or more first sequence groups.
The first sequence group is also referred to as a Code Block Group (CBG).

[0106]

FIG. 7 is a diagram illustrating an example of an operation in which the first
sequence by is segmented into multiple first sequence groups bi” (n = 1 to 3 in FIG. 7)
according to an aspect of the present embodiment. The first sequence groups bi" may be
sequences of an equal length or of different lengths. The first CRC sequence may be
mapped to only one first sequence group (first sequence group bx" in FIG. 7).

[0107]

FIG. 8 is a diagram illustrating an example of an operation in which the first
sequence by is segmented into multiple first sequence groups bi” (n = 1 to 3 in FIG. 8)
according to an aspect of the present embodiment. The first sequence by’ is sorted
(interleaved) based on a first reference, and interleaved first sequence bi’. The
interleaved first sequence by may be segmented into multiple first sequence groups bi".
In other words, the first sequence by’ may be different in order from the interleaved first
sequence bx’.

[0108]

The first reference may include a pseudo-random function (e.g., M sequence, Gold
sequence, or the like). Sorting based on the first reference may include first sorting. The
sorting based on the first reference may be bit interleave based on the first reference.
[0109]

FIG. 9 is an example illustrating a first sorting method according to an aspect of
the present embodiment. The sequence may be mapped to a two-dimensional block B as
illustrated in FIG. 9. The block B includes at least a first axis and a second axis. The first
axis is also referred to as a horizontal axis or a column. The second axis is also referred
to as a vertical axis or a row. In the block B, a point (entry) identified by a point on the
first axis and a point on the second axis is a unit of mapping of a sequence. The sequence
may be mapped in a first axis direction on the block B (illustrated in FIG. 9(a)). Mapping
(writing) the sequence in the first axis direction may correspond to mapping the sequence
in a first-axis prioritized manner. The sequence mapped to the block B may then be read
in a second axis direction.

[0110]

In other words, the first sorting may include at least the following procedure.

(a) An input sequence is mapped in the first axis direction.

(b) The sequence mapped in the first axis direction is read in the second axis
direction.

The sorting based on the first reference may be performed for each first sequence

group bx".
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[0111]

A second CRC sequence generated, based at least on the first sequence group by"
may be attached to the first sequence group bx". The second CRC sequence may be
different in length from the first CRC sequence. The second CRC sequence and the first
CRC sequence may be different from each other in generation method. The second CRC
sequence may be used to determine whether or not the n-th first sequence group by" has
been successfully decoded. The second CRC sequence may be used to detect errors in the
n-th first sequence group bx". The second CRC sequence may be a second CRC sequence
attached to the n-th first sequence group bi". In a case that the number of first sequence
groups by" is equal to the number Nc¢p of code blocks or the number of first sequence
groups bx" is greater than the number Ncp of code blocks, the second CRC sequence need
not be attached to each of the first sequence groups bi". In a case that the number of first
sequence groups bx" is smaller than the number Ncp of code blocks, the second CRC
sequence may be attached to each of the first sequence groups bi". For example, in a case
that the first sequence group by" includes only one code block, the second CRC sequence
need not be attached to the first sequence group bi". In a case that the first sequence
group bx" includes two or more code blocks, the second CRC sequence may be attached
to the first sequence group by". In a case that the number of first sequence groups by"
corresponding to the transport block is one, the second CRC sequence need not be
attached to the first sequence group bx".

[0112]

The second sequence by may be input to the code block segmentation unit 4011.
The second sequence by input into the code block segmentation unit 4011 may be input
for each of the first sequence groups by". In a case that the first sequence by is segmented
into the first sequence groups by", the second sequence by input into the code block
segmentation unit 4011 may correspond to the n-th (n is an integer of 1 or greater) first
sequence group bi™. In a case that the first sequence by is not segmented into the first
sequence groups bi", the second sequence by input into the code block segmentation unit
4011 may correspond to the first sequence bi.

[0113]

FIG. 10 is a diagram illustrating an example of a first procedure for calculating the
number of code blocks in the code block segmentation unit 4011 according to an aspect
of the present embodiment. B denotes the number of bits in the second sequence bx. Ncs
denotes the number of code blocks in the second sequence bx. B' denotes the sum of the
number of bits in a third CRC sequence and the second sequence by attached to each code
block. L denotes the number of bits in the third CRC sequence attached to one code
block.

[0114]
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In a case that the number of bits B in the second sequence by is equal to or smaller
than a maximum code block length Z, the number of bits in the third CRC sequence L =
0, the number of code blocks Ncg = 1, and B'= B. On the other hand, in a case that the
number of bits B in the second sequence by is greater than the maximum code block
length Z, L = 24, and the number of code blocks may be given by Nc¢g = floor (B/(Z - L)).
Here, floor (*) is a function that outputs a minimum integer under the condition that the
integer is not smaller than *. Floor (*) is also referred to as a ceiling function.

[0115]

The number of bits B in the second sequence bk may be given by the sum of the
number of bits A in the first sequence ax and the number of bits P in the first CRC bits px.
In other words, the number of bits B in the second sequence bx may be given by B = A +
P.

[0116]

The number of bits B in the second sequence bx may include the number of bits in
the second CRC sequence.
[0117]

The maximum code block length Z may be 6144 or 8192. The maximum code
block length Z may be a value other than those described above. The maximum code
block length Z may be given, based at least on a method for error correction coding used
for the coding procedure. For example, the maximum code block length Z may be 6144 in
a case that turbo codes are used for the coding procedure. For example, the maximum
code block length Z may be 8192 in a case that Low Density Parity Check (LDPC) codes
are used for the coding procedure. The LDPC codes may be Quasi-Cyclic LDPC (QC-
LDPC) codes. The LDPC codes may be LDPC-Convolutional Codes (LDPC-CCs) coding.
[0118]

The code block segmentation unit 4011 segments the second sequence by into Ncs
code blocks C.x, based at least on the calculated number of code blocks N¢p. Here, r
denotes an index of the code block. The index r of the code block is given by an integer
value included in a range from O to N ¢ - 1.

[0119]

Code block segmentation processing by the code block segmentation unit 4011
may provide at least a first code block with a first code block size and a second code
block with a second code block size.

[0120]

The second CRC attachment unit 4012 may include a function to attach a third
CRC sequence for each code block. For example, in a case that the number of code
blocks Ncg = 1, the third CRC sequence need not be attached to the code block. This
corresponds to L = 0 in a case that the number of code blocks Ncg = 1. On the other hand,

in a case that the number of code blocks Ncs is greater than 1, a third CRC sequence with
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L bits may be attached to each of the code blocks. The number of code blocks Nc¢p being
greater than one corresponds to the second sequence by being segmented into multiple
code blocks. An output of the second CRC attachment unit 4012 is referred to as a code
block cwk. The code block ¢ is the r-th code block.

[0121]

A code block group (CBG) may include one or more code blocks. The Nc¢p code
blocks may be segmented into Negg CBGs. The Negg is the number of CBGs included in
the transport block. For example, the number of CBGs Nc¢gg included in the transport
block may be given, based on the higher layer signaling and/or a description in
specifications or the like, and the number of code blocks per CBG NcB per cBG may be
given, based at least on the transport block size. The number of code blocks N¢a per cBG in
one CBG is given, based on the higher layer signaling and/or a description in
specifications or the like, and the number of CBGs Ncpg included in the transport block
may be given, based at least on the transport block size. The number of code blocks Ncs
per cBG in one CBG and the number of CBGs Ncpe included in the transport block may be
given, based at least on TBS. The TBS is an abbreviation for the Transport Block Size.
[0122]

The transport block may include at least a first CBG and a second CBG. The first
CBG may be a CBG including Ncs per cBg code blocks. The second CBG may be a CBG
including fewer code blocks than that included in the first CBG. The second CBG may be
a CBG including NcB per cBG-1 code blocks.

[0123]

Hereinafter, assuming that the first code block size is larger than the second code
block size, a method for configuring CBGs will be described.
[0124]

FIG. 11 is a diagram illustrating a configuration example of CBGs according to an
aspect of the present embodiment. In FIG. 11, blank blocks indicate first code blocks and
filled blocks indicate second code blocks. In FIG. 11, the number of CBGs is configured
to 4, and each CBG includes three or two code blocks. In other words, in FIG. 11,
CBG#1, CBG#2, and CBG#3 are included in the first CBG. In FIG. 11, CBG#4 is
included in the second CBG. In an example illustrated in FIG. 11(a), the first CBG
includes many first code blocks and the second CBG includes only the second code
blocks. In such a case, for example, there is a problem in that a significant difference in
the number of bits included in CBG#1 and CBG#4 leads particularly to deterioration of
resistance to burst errors in CBG#4, which is specific to wireless channels.

[0125]

In FIG. 11(b), CBG#1 includes only the second code blocks and CBG#2 to CBG#4
include the first code blocks. This enables a reduction in the difference in the number of
bits included in the first CBG and the second CBG.
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[0126]

In FIG. 11 (c), CBG#1 to CBG#3 include the first code block and the second code
blocks, and CBG#4 includes the first code blocks. This enables a reduction in the
difference in the number of bits included in the first CBG and the second CBG.

[0127]

The second sequence by may include at least one or more first code blocks and one
or more second code blocks. The code block size of the first code block may be greater
than the code block size of the second code block. Each of the one or more first code
blocks and one or more second code blocks may be included in any of multiple CBG.
[0128]

Each of the one or more first code blocks and the one or more second code blocks
may be mapped to any of multiple CBG. The multiple CBGs may include the first CBG
and the second CBG. The number of code blocks included in the first CBG may be
greater than the number of code blocks included in the second code block. For example,
the number of code blocks included in the first CBG may be NcB per cBg. The number of
code blocks included in the second CBG may be Ncs per cBg-1. In other words, the
difference between the number of code blocks included in the first CBG and the number
of code blocks included in the second CBG may be at most one.

[0129]

The first total of the number of first code blocks and the number of second code
blocks included in each of the one or more first CBGs may be greater than a second total
of the number of first code blocks and the number of second code blocks included in each
of the one or more second CBGs. The CBG including the largest number of second code
blocks, may be one of the one or more first CBGs.

[0130]

The CBG including the smallest number of second code blocks may be one of the
one or more second CBGs.
[0131]

The total value of the number of first code blocks included in the one or more
second CBGs may be greater than the total value of the number of first code blocks
included in the one or more first CBGs.

[0132]

The total value of the number of second code blocks included in the one or more
first CBGs may be greater than the total value of the number of second code blocks
included in the one or more second CBGs.

[0133]
A value obtained by dividing, by the number of the second CBGs, the total value

of the number of first code blocks included in the one or more second CBGs may be
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greater than a value obtained by dividing, by the number of first CBGs, the total value of
the number of first code blocks included in the one or more first CBGs.
[0134]

A value obtained by dividing, by the number of first CBGs, the total value of the
number of second code blocks included in the one or more first CBGs may be greater
than a value obtained by dividing, by the number of the second CBGs, the total value of
the number of second code blocks included in the one or more second CBG.

[0135]

FIG. 12 is a diagram illustrating a configuration example of CBGs according to an
aspect of the present embodiment. In FIG. 12, the indexes of the second code blocks is #1
to #3 and the indexes of the first code block is #4 to #11. In other words, in FIG. 12, the
indexes of the code blocks are assigned such that the index of second code block is
smaller than the index of first code block. In other words, the index of second code block
may be smaller than the index of first code block.

[0136]

The indexes assigned to the first CBG may be smaller than the indexes assigned to
the second CBG.
[0137]

In FIG. 12(a), the indexes of the code blocks included in CBG#4 are smaller than
the indexes of the code blocks included in CBG#1 to CBG#3. In FIG. 12(a), for example,
there is a problem in that a significant difference in the number of bits included in
CBG#1 and CBG#4 leads particularly to deterioration of resistance to burst errors in
CBG#4, which is specific to wireless channels.

[0138]

In FIG. 12(b), the indexes of the code blocks included in CBG#1 to CBG#3 are
smaller than the indexes of the code blocks included in CBG#4. This enables a reduction
in the difference in the number of bits included in the first CBG and the second CBG.
[0139]

In FIG. 12(c), the minimum value of the indexes of the code blocks included in
CBG#1 to CBG#3 is smaller than the minimum value of the indexes of the code blocks
included in CBG#4. This enables a reduction in the difference in the number of bits
included in the first CBG and the second CBG.

[0140]

In a case that the indexes assigned to the first CBG is smaller than the indexes
assigned to the second CBG and the indexes of the second code blocks are smaller than
the indexes of the first code blocks, the indexes of the code blocks included in the first
CBG may be smaller than the indexes of the code blocks included in the second CBG.
[0141]
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In a case that the indexes assigned to the first CBG are smaller than the indexes
assigned to the second CBG and the indexes of the second code blocks are smaller than
the indexes of the first code blocks, the minimum value of the indexes of the code blocks
included in the first CBG may be smaller than the minimum value of the indexes of the
code blocks included in the second CBG.

[0142]

In a case that the indexes assigned to the first CBG are larger than the indexes
assigned to the second CBG and the indexes of the second code blocks are larger than the
indexes of the first code blocks, the indexes of the code blocks included in the first CBG
may be larger than the indexes of the code blocks included in the second CBG.

[0143]

In a case that the indexes assigned to the first CBG are larger than the indexes
assigned to the second CBG and the indexes of the second code blocks are larger than the
indexes of the first code blocks, the maximum value of the indexes of the code blocks
included in the first CBG may be larger than the maximum value of the indexes of the
code blocks included in the second CBG.

[0144]

The second CRC sequence may be attached to the CBG. The second CRC
sequence may be provided, based at least on a bit sequence included in the second CRC
sequence. In a case that the number of CBGs Ncpe and the number of code blocks Ncs
are equal or the number of CBGs Ncpg is greater than the number of code blocks Ncg, the
second CRC sequence need not be attached to the CBG. In a case that the number Ncpag
of CBGs is smaller than the number of code blocks Nc¢g, a second CRC sequence may be
attached to the CBG. For example, in a case that the number of code blocks Ncg per cBG
included in one CBG is 1, the second CRC sequence need not be attached to the CBG. In
a case that the number of the code blocks Nc¢B per czc included in one CBG is two or more,
the second CRC sequence may be attached to the CBG. In a case that the number of
CBGs Ncgg is 1, the second CRC sequence need not be attached to the CBG.

[0145]

Sorting based on the first reference may be performed on each CBG.
[0146]

The coding unit 4002 includes a function to apply error correction coding to a
given code block cx. The r-th code block ¢« is input to the given code block ck. The
coding unit 4002 performs error correction coding on the code block cx, and outputs a
Coded bit sequence. In a case that turbo codes are used as an error correction coding
scheme, the coded bit sequence is di'?, di'?, and di®. Here, di'? is also referred to as a
systematic bit. di'P and di® are also referred to as parity bits.

[0147]
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The coded bit sequence may include one or more sequences. The number of
sequences constituting the coded bit sequence is also referred to as “Nseq”. In a case that
the turbo codes are used as an error correction coding scheme, the coded bit sequence
may include three sequences (d'?, di'V, and di®). In other words, in a case that the turbo
codes are used as the error correction coding scheme, Nseq = 3 may be used. In a case that
LDPC codes are used as an error correction coding scheme, the coded bit sequence may
include two sequences (dx® and di‘). In other words, in a case that the LDPC codes are
used as an error correction coding scheme, Nseq = 2 may be used. In a case that the LDPC
codes are used as an error correction coding scheme, Nsq may be a value other than 2.
For example, in a case that the LDPC codes are used as an error correction coding
scheme, Nseq may be 1.

[0148]

The coded bit sequence output from the coding unit 4002 is input to the sub-block
interleaver unit 4003 or the bit collection unit 4004. Whether the coded bit sequence
output from the coding unit 4002 is input to the sub-block interleaver unit 4003 or not
may be provided, based at least on the applied error correction coding scheme.

[0149]

The sub-block interleaver unit 4003 sorts (interleaves) the input coded bit
sequence and outputs a rearrangement bit sequence vi™. n is an integer within a range
from 0 to Nseq-1. The sorting of the coded bits by the sub-block interleaver unit 4003 is
based on first sorting. The number of elements Csubbiock in the column (first axis) of the
sub-block interleaver is 32. The number of elements Rsubblock in the row (second axis) of
the sub-block interleaver may be the smallest integer that satisfies following relationship
1: Here, D is the number of bits in each of the sequences dix™.

[0150]
Relationship 1

D < ('Rsubblaokx {’.mblvlack)

[0151]

The number of bits K7 in each of the rearrangement bit sequences vi'™, which is
an output from the sub-block interleaver unit 4003, may be given by Equation 2 below.
[0152]

Equation 2

Ky= (‘wablockx Csubz:zm-k)
[0153]
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For example, in the sub-block interleaver unit 4003, whether first permutation
processing is applied or not may be provided, based on the input coded bit sequence. For
example, the first permutation processing need not be applied to the input coded bit
sequence di'® or di”. On the other hand, the first permutation processing may be applied
to the input coded bit sequence di‘?.

[0154]

The first permutation processing may be sorting in the column direction (inter-
column permutation). A first pattern P used for the first permutation processing applied in
the sub-block interleaver unit 4003 may be P = [0, 16, §, 24, 4, 20, 12, 28, 2, 18, 10, 26,
6,22, 14, 30,1, 17, 9, 25, 5, 21, 13, 29, 3, 19, 11, 27, 7, 23, 15, 31].

[0155]

In a case that the coded bit sequence may be input to the bit collection unit 4004,
the rearrangement bit v = di‘®,
[0156]

The bit collection unit 4004 generates a Virtual circular buffer, based on sorting
(rearrangement) of the rearrangement bit sequence vi'™. For example, the virtual circular
buffer wi may be generated, based on wk = vi'?, wkrr+ 2c = vi'D, wrm+ 21+ 1 = vi®. Here,
K1 is the number of bits in the vi'?. For the turbo codes, Ky is a value represented by K.
= 3Kn. The bit collection unit 4004 outputs the virtual circular buffer wx.

[0157]

The virtual circular buffer wx may be generated by sorting Nyeq rearrangement bit
sequence vk™, based on a prescribed procedure. The virtual circular buffer wy is input to
the bit selection and pruning unit 4005.

[0158]

The bit selection and pruning unit 4005 performs a rate matching operation on the
virtual circular buffer wy to generate a rate matching sequence ex. FIG. 14 is a diagram
illustrating an example of the rate matching operation of the bit selection and pruning
unit 4005 according to an aspect of the present embodiment. A rate matching sequence ex
is obtained from the virtual circular buffer wi. The number of bits in the rate matching
sequence ex is E. The number of bits E in the rate matching sequence ex is given, based at
least on resource allocation information for the transport block (or CBG), or the like. rvigax
in FIG. 14 is a redundancy version (RV) number for transmission of a corresponding
transport block. The RV number may be indicated by information included in the
downlink control information. The RV number may be configured, based at least on the
higher layer signaling. Ncb is a soft buffer size per code block and may be expressed in
the number of bits. The Nc¢b» may be given by following Equation 3.

[0159]
Equation 3
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[0160]

Here, Nir is a value associated with the soft buffer size per input bit sequence ax,
and is expressed in the number of bits. The Nir may be given by following Equation 4.
[0161]
Equation 4

Nsnﬁ
Ko Ko 'mm(MDL_HARQ’ M i )

Nm:

[0162]

FIG. 13 is a schematic diagram illustrating an example of an operation in which a
bit sequence mapped to a physical channel is given, based on the RV number according to
an aspect of the present embodiment. In FIG. 13, blocks represented by diagonal lines are
the regions to which the systematic bits d'® are mapped. In FIG. 13, blocks represented
by lattice lines are regions to which the parity bits di'" are mapped. In FIG. 13, blocks
represented by horizontal lines are regions to which the parity bits di'? are mapped. The
region including the systematic bits and the parity bits as illustrated in FIG. 13 is the
virtual cyclic buffer. In FIG. 13, the virtual circular buffer is read in a vertical direction.
[0163]

The rate matching sequence ex may be provided, based at least on the virtual
circular buffer wy and the RV number. A starting position of the rate matching sequence
ex may be provided, based at least on the RV number.

[0164]

Kmmio may be the same as the maximum number of transport blocks that can be
included in one shared channel transmission received based on a transmission mode for
which the terminal apparatus 1 is configured. The Kmivo may be associated with the
maximum number of transport blocks that can be received during a prescribed period of
time in a prescribed transmission method.

[0165]

Here, Mpr_narg may be the maximum number of downlink HARQ processes. The
MbpL_nar@ may be the maximum number of downlink HARQ processes managed in
parallel in a corresponding one serving cell. The MpL_narg may be provided, based at
least on the higher layer signaling. For an FDD serving cell, MpL_narg may be 8. For a
TDD serving cell, MpL_uarg may correspond to an uplink/downlink configuration

(UL/DL configuration). Here, Miimic is 8. The uplink/downlink configuration is used in
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TDD to indicate mapping of a downlink subframe and an uplink subframe in a radio
frame.
[0166]

Here, K. may be any one of {1, 3/2, 2, 8/3, 3, and 5} or may be any other value.
[0167]

Here, Nsore may be a total number of soft channel bits depending on a UE category
or a downlink UE category. Here, the soft channel bits are also referred to as soft bits.
The soft bits may be information provided, based on a Log Likelihood Ratio (LLR), or
the like for the bits calculated after error correction decoding. For example, the amount
of soft bits may be given, based at least on the LLR. The soft bits may have a value
associated with the LLR.

[0168]

The rate matching sequence ey corresponding to the r-th code block generated by
the bit selection and pruning unit 4005 is also referred to as a rate matching sequence e:x.
The Nc¢p rate matching sequences e may be concatenated together to generate a coded
output sequence fx . fx,n corresponding to multiple CBGs may be concatenated together
to generate a coded output sequence fx.

[0169]

The coded output sequence fi, may be sorted, based on the first reference, to
provide a sorted coded output sequence fx,n. The coded output sequences fxn
corresponding to multiple CBGs may be concatenated together to generate a coded output
sequence fi.

[0170]

The NcB per B rate matching sequences ex may be concatenated together to
generate a coded output sequence fi.
[0171]

Second sorting may be applied to the coded output sequence fx. The second sorting
may include at least the following procedure.

(a) An input sequence is mapped in the first axis direction.

(b) The sequence mapped in the first axis direction is mapped in a second axis
direction.

A sequence input in the second sorting may be a sequence provided, based at least
on one or both of a modulation order of the modulation scheme corresponding to the
transport block and the number of transmission layers of the transport block. The number
of elements (coding modulation symbols) of the sequence input in the second sorting may
be given by the product of the modulation order of the modulation scheme corresponding
to the transport block and the transmission layer number of the transport block. The
coded modulation symbol is a group including a part of the coded output sequence fx.

One modulation symbol is generated by modulating each group including a part of the
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coded output sequence fi. In a case that one transport block is mapped to one layer, one
coding modulation symbol may include coded output sequences fi identical in number to
modulation orders of the modulation scheme corresponding to the transport block. In a
case that one transport block is mapped to two layers, one coding modulation symbol may
include coded output sequences fi of which number is the same as a value obtained by
multiplying, by 2, the number of modulation orders Qmn of the modulation scheme for
each transport block.

[0172]

A sequence output in the second sorting is also referred to as an output sequence
hy. In a case that the second sorting is not applied to the coded output sequence fy, the
output sequence hx may include coded output sequences fx.

[0173]

Hereinafter, operations of the resource element map processing unit 3007 will be
described in detail.
[0174]

The resource element map processing unit 3007 maps the transmission symbols to
the resource elements. In the resource element map processing unit 3007, the first map
processing or the second map processing may be applied to the transmission symbols.
The first map processing may correspond to mapping the transmission symbols in the
first axis direction. The second map processing may correspond to mapping the
transmission symbols in the second axis direction.

[0175]

The first axis may correspond to a frequency axis (subcarrier index). The second
axis may correspond to a time axis (OFDM symbol index). In other words, the first map
processing is also referred to as Frequency first mapping. The second map processing is
also referred to as Time first mapping.

[0176]

The first map processing and/or the second map processing may further include
second permutation processing. The second permutation processing may be sorting in the
column direction. The second permutation processing may be sorting in the frequency
direction. The second permutation processing may be sorting in the time direction.
[0177]

A HARQ procedure for the MAC layer will be described below. As an example of
the HARQ procedure for the MAC layer, a case of downlink transmission will be
described by way of example, but a part or all of the HARQ procedure for the MAC layer
may be applied to the downlink transmission.

[0178]

A MAC entity may be defined for at least one HARQ entity. The MAC entity may

be an entity that manages one or more HARQ entities. The MAC entity may be the entity

38

AT&T et al. Ex. 1002 p. 53 of 382



that manages processing of the MAC layer. The HARQ entity is the entity that manages
one or more HARQ processes. Each HARQ process may be associated with the HARQ
process number. The HARQ process number may be an identifier for the HARQ process.
The HARQ entity may output HARQ information to the HARQ process. For example, the
HARQ entity may output HARQ information corresponding to a prescribed HARQ
process number to an HARQ process associated with the prescribed HARQ process
number. The HARQ information includes at least some or all of the NDI, TBS, HARQ
process number, and RV.

[0179]

In a case that the spatial multiplexing scheme is configured as the downlink
transmission method, input of one or two transport blocks may be expected for each
Transmission Time Interval (TTI). In a case that the spatial multiplexing scheme is not
configured as the downlink transmission method, the input of one transport block may be
expected for each TTIL.

[0180]

The TTI may be a unit to which the transport block is mapped. The TTI may be
provided, based at least on the number of OFDM symbols included at least in the slot
and/or the subframe. The TTI may be provided, based at least on subcarrier spacings
applied to the downlink slot. The HARQ process may be configured for each TTIL.

[0181]

In a case that downlink allocation is indicated at least for a prescribed TTI, the
MAC entity allocates, based on the HARQ information, the transport block delivered
from the physical layer and the HARQ information associated with the transport block, to
the HARQ process associated with the transport block.

[0182]

For each TTI at which transmission associated with a prescribed HARQ process
occurs, the HARQ entity delivers one or two transport blocks and HARQ information
associated with the transport blocks.

[0183]

For each set of the transport blocks delivered from the HARQ entity and the
HARQ information associated with the transport blocks, the HARQ process assumes that
the transmission of the transport blocks is an initial transmission in a case that at least
condition 1 is satisfied.

[0184]

Condition 1 is that the new data indicator has toggled compared to (changed from)
the last transmission. The new data indicator may be included in the HARQ information.
The last transmission may be a transmission corresponding to the transport block and/or a
transmission of a second transport block. The second transport block may be a last

transmitted transport block. The second transport block may be a transport block
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corresponding to soft bits stored (saved) in a soft buffer for the HARQ process associated
with the transport block. The HARQ process number associated with the transport block
and the HARQ process number associated with the second transport block may be
associated with each other. The HARQ process number associated with the transport
block may be identical to the HARQ process number associated with the second transport
block.

[0185]

In a case that condition 1 is at least unsatisfied and/or a prescribed condition is
satisfied, the transmission of the transport block is assumed to be retransmission.
[0186]

In a case that the transmission of the transport block is an initial transmission, the
MAC entity may attempt to decode received data. The received data may be received data
including the transport block. In a case that the transmission of the transport block is
retransmission and the second transport block has not been successfully decoded, the
MAC entity may combine the received data with the soft bits corresponding to the second
transport block to generate a third transport block and attempt to decode the third
transport block.

[0187]

In a case that condition 2 is satisfied, the MAC entity may generate an ACK for
the transport block. Condition 2 may be that at least one of condition 2A and condition
2B is satisfied. Condition 2A may be that decoding for the transport block attempted in
the MAC entity has been successfully performed. Condition 2B may be that decoding for
the transport block has been previously successfully completed.

[0188]

In a case that condition 2 is not satisfied, the MAC entity may replace the data
stored in the soft buffer with data that the MAC entity has attempted to decode. In the
case that condition 2 is not satisfied, the MAC entity may replace the soft bits stored in
the soft buffer with soft bits generated based on the decoding of the transport block. In
the case that condition 2 is not satisfied, a NACK may be generated for the transport
block.

[0189]

Replacing data stored in the soft buffer with data that the MAC entity has
attempted to decode corresponds to flushing of the data stored in the soft buffer (causing
the data to flow). Replacing the soft bits stored in the soft buffer with soft bits generated
based on the decoding of the transport block corresponds to flushing of the data stored in
the soft buffer.

[0190]

In the MAC entity, flushing of the soft buffer may correspond to flushing of soft

bits for all the bits in the transport block included in the soft buffer.
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[0191]

The HARQ procedure for the downlink of the physical layer will be described
below.
[0192]

In a case that operation 1 is performed in the transmission process 3000,
information indicating a method for processing soft bits may be included in the downlink
control information. Based on the reception of the downlink control information, the
terminal apparatus 1 may switch the method for processing stored soft bits corresponding
to the CBG.

[0193]

The downlink control information used to schedule the PDSCH and/or PUSCH for
the transport block may include information indicating the RV number for the transport
block. The information indicating the RV number may be the RV number used for the
transport block.

[0194]

The downlink control information used to schedule the PDSCH and/or PUSCH for
the transport block need not include information indicating the RV number for each of the
one or more CBGs included in the transport block.

[0195]

In the case that operation 1 is performed in the transmission process 3000, the
configuration of the RV number may be provided for each CBG. In the case that
operation 1 is performed in the transmission process 3000, the RV number used for a
prescribed CBG may be different from the RV number for the transport block. The
prescribed CBG may be included in the transport block. The RV number for the transport
block may be indicated by the downlink control information used to schedule the PDSCH
and/or PUSCH for the transport block. The RV number for the transport block may be
included in an RV field in the downlink control information. The RV number for the
transport block may be an RV number delivered to the higher layer (MAC entity). The RV
number for the transport block may be an RV number managed by the MAC layer. The
prescribed CBG may be a CBG for which transmission is indicated by the information
indicating CBG transmission. The information indicating CBG transmission may be
included in the downlink control information. The prescribed CBG may be a CBG for
which flushing of the soft buffer is indicated by the information indicating the method for
processing soft bits. The prescribed CBG may be a CBG for which non-use of the soft
bits corresponding to the prescribed CBG in decoding of the prescribed CBG is indicated
by the information indicating the method for processing soft bits. The prescribed CBG
may be CBG indicating that the received data of the prescribed CBG and stored soft bits

corresponding to the prescribed CBG are not combined by information indicating a
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method for processing soft bits. Information indicating a method for processing soft bits
may be included in the downlink control information.
[0196]

The RV number for the prescribed CBG may be a prescribed RV number. The
prescribed RV number may be an RV number configured for the initial transmission of
the transport block. The prescribed RV number may be a value configured in advance.
The prescribed RV number may be 0 (RViax = 0). The prescribed RV number may be
provided, based at least on the higher layer signaling. The RV number for a CBG other
than the prescribed CBG may be provided, based on the RV number for the transport
block. The RV number for a CBG other than the prescribed CBG may be the RV number
for the transport block.

[0197]

The RV number for the following CBG may be the RV number for the transport
block; the transmission of the CBG is indicated by the information indicating CBG
transmission, and flushing of the soft bits corresponding to the CBG is not indicated by
the information indicating the method for processing soft bits.

[0198]

In a case that operation 2 is performed in the transmission process 3000, the RV
numbers of all the code blocks included in the transport block may be provided, based at
least on the RV number for the transport block. In the case that operation 2 is performed
in the transmission process 3000, all the code blocks included in the transport block may
be configured to have the same RV number.

[0199]

In the case that operation 1 is performed in the transmission process 3000, the
downlink control information used to schedule the PDSCH and/or PUSCH for the
transport block may include information used to configure RV numbers for the respective
CBGs included in the transport block.

[0200]

Based at least on the information used to configure the RV numbers for the
respective CBGs, whether flushing of soft bits corresponding to the CBGs is indicated or
not may be provided.

[0201]

In the case that operation 2 is performed in the transmission process 3000, the
downlink control information used to schedule the PDSCH and/or PUSCH for the
transport block may include information used to configure the RV number for the
transport block.

[0202]
An example of a method for generating a channel in the transmission process 3000

according to an aspect of the present invention will be described below.
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[0203]

An operation applied to the transmission process 3000 may be provided, based at
least on a prescribed condition 11. The operations applied to the transmission process
3000 may include at least operation 1 and operation 2. Whether operation 1 or operation
2 is to be applied to the transmission process 3000 may be provided, based at least on the
prescribed condition 11.

[0204]

In the transmission process 3000, switching may be performed between operation
1 and operation 2 based at least on the prescribed condition 11. For example, in the
transmission process 3000, operation 1 may be applied in a case that the prescribed
condition 11 is at least satisfied. In the transmission process 3000, operation 2 may be
applied in a case that at least the prescribed condition 11 is not satisfied.

[0205]

The prescribed condition 11 may include a condition that a signal waveform used
to transmit a channel is a first signal waveform. For example, operation 1 may be applied
in the transmission process 3000 in a case that the signal waveform used to transmit the
channel is the first signal waveform. Operation 2 may also be applied in the transmission
process 3000 in a case that the signal waveform used for channel transmission is a second
signal waveform. The first signal waveform may be OFDM. The second signal waveform
may be DFT-s-OFDM.

[0206]

Whether the signal waveform used for channel transmission is the first signal
waveform or the second signal waveform may be provided, based at least on a part or all
of the MIB, the first system information, the second system information, the common
RRC signaling, the dedicated RRC signaling, and the downlink control information.
[0207]

The prescribed condition 11 may include a condition that transmission precode
processing is performed on the modulation symbols in channel transmission. For
example, operation 1 may be applied in the transmission process 3000 in a case that the
transmission precode processing is not performed on the modulation symbols in channel
transmission. Operation 2 may be applied in the transmission process 3000 in a case that
the transmission precode processing is not performed on the modulation symbols in
channel transmission.

[0208]

Whether or not transmission precode processing is performed on the modulation
symbols in channel transmission may be given based on at least some or all of the MIB,
the first system information, the second system information, the common RRC signaling,
the dedicated RRC signaling, and the downlink control information.

[0209]
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The prescribed condition 11 may include the second sorting being applied to the
coded output sequence fi in channel transmission. For example, operation 1 may be
applied in the transmission process 3000 in a case that the second sorting is applied to the
coded output sequence fx in channel transmission. Operation 2 may be applied in the
transmission process 3000 in a case that the second sorting is not applied to the coded
output sequence fx in channel transmission. Operation 2 may be applied in the
transmission process 3000 in a case that the second sorting is applied to the coded output
sequence fx in channel transmission. Operation 1 may be applied in the transmission
process 3000 in a case that the second sorting is not applied to the coded output sequence
fx in channel transmission.

[0210]

Whether or not the second sorting is applied to the coded output sequence fx in
channel transmission may be provided, based at least on some or all of the MIB, the first
system information, the second system information, the common RRC signaling, the
dedicated RRC signaling, and the downlink control information.

[0211]

The prescribed condition 11 may include the first map processing being applied to
the transmission symbols in channel transmission. For example, operation 1 may be
applied in the transmission process 3000 in a case that the first map processing is applied
to the transmission symbols in channel transmission. Operation 2 may be applied in the
transmission process 3000 in a case that the second map processing is applied to the
transmission symbols in channel transmission. Operation 2 may be applied in the
transmission process 3000 in a case that the first map processing is applied to the
transmission symbols in channel transmission. Operation 1 may be applied in the
transmission process 3000 in a case that the second map processing is applied to the
transmission symbols in channel transmission.

[0212]

Whether the first map processing or the second map processing is applied to the
transmission symbols in channel transmissions may be provided, based at least on some
or all of the MIB, the first system information, the second system information, the
common RRC signaling, the dedicated RRC signaling, and the downlink control
information.

[0213]

Operation 1 may include at least some or all of the following operations 1A-11.
(1A) segmenting the first sequence by into first sequence groups,

(1B) performing, on the first sequence bi’, sorting based on the first reference,

(1C) performed sorting on each of the first sequence groups by” based on the first
reference,

(1D) attaching a second CRC sequence to the first sequence group by",
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(1E) performing, on the CBG, sorting based on the first reference,

(1F) performing the second permutation processing on the transmission symbols,

(1G) the information indicating CBG transmission and/or the information
indicating the method for processing soft bits is included in the downlink control
information used to schedule transmission of the PDSCH and/or the PUSCH,

(1H) feeding back the HARQ-ACK generated for each CBG, and

(1I) transmitting the downlink control information including the information
indicating CBG transmission and/or the information indicating the method for processing
soft bits.

In operation 1G, in a case of the initial transmission of the PDSCH and/or the
PUSCH, information indicating CBG transmission may be reserved. In the case of the
initial transmission of the PDSCH and/or the PUSCH, the information indicating the
method for processing soft bits may be reserved. The downlink control information in
operation 1G may be transmitted in a format of the first downlink control information
(first DCI format).

[0214]

Operation 1H may be that, in a case that transmission of a transport block that
corresponds to a prescribed HARQ process number and is included in the PDSCH and/or
PUSCH scheduled by the downlink control information is a retransmission of the
transport block that corresponds to the prescribed HARQ process number and is
transmitted immediately before, the downlink control information includes an HARQ-
ACK generated for each CBG.

[0215]

Operation 1H may include a second HARQ-ACK in a first HARQ-ACK. The
second HARQ-ACK may be an HARQ-ACK generated for each CBG. The second
HARQ-ACK may be an HARQ-ACK for the CBG. Operation 1H may correspond to the
first HARQ-ACK not including a third HARQ-ACK. The third HARQ-ACK may be an
HARQ-ACK generated for each transport block. The third HARQ-ACK may be an
HARQ-ACK for the transport block.

[0216]

Operation 2 may correspond to omitting performance of some or all of the
operations included in operation 1. In other words, operation 2 may include at least some
or all of the following operations 2A to 21.

(2A) not segmenting the first sequence bi® into first sequence groups,

(2B) not performing, on the first sequence bi’, sorting based on the first reference,

(2C) not performing, on each first sequence group bx", the sorting based on the
first reference, (2D) not attaching the second CRC sequence to the first sequence group
bx",

(2E) not performing, on the CBG, the sorting based on the first reference,
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(2F) not performing the second permutation processing on the transmission
symbols,

(2G) performing scheduling by including the information indicating CBG
transmission and/or the information indicating the method for processing soft bits, in the
downlink control information used to schedule the transmission of the PDSCH and/or the
PUSCH,

(2H) not feeding back the HARQ-ACK generated for each CBG, and

(2I) transmitting the downlink control information without the information
indicating CBG transmission and/or the information indicating the method for processing
soft bits (or inputting, into the downlink control information, a bit sequence configured in
advance for the information indicating CBG transmission and/or the information
indicating the method for processing soft bits).

The downlink control information in operation 2G may be transmitted in a format
of second downlink control information (second DCI format).

[0217]

Operation 2H may be that, in a case that transmission of a transport block that
corresponds to a prescribed HARQ process number and is included in the PDSCH and/or
PUSCH scheduled by the downlink control information is a retransmission of the
transport block that corresponds to the prescribed HARQ process number and is
transmitted immediately before, the downlink control information does not include an
HARQ-ACK generated for each CBG.

[0218]

Operation 2H may correspond to including no second HARQ-ACK in the first
HARQ-ACK. Operation 2H may correspond to including third HARQ-ACK feedback in
the first HARQ-ACK.

[0219]

Whether the operation applied in the transmission process 3000 is operation 1 or
operation 2 may be provided, based at least on the prescribed condition 11 and the first
configuration information. The first configuration information may be included in higher
layer signaling and/or downlink control information. For example, in a case that the
prescribed condition 11 is satisfied, whether operation 1 or operation 2 is applied in the
transmission process 3000 may be provided, based on the first configuration information.
In a case that the prescribed condition 11 is satisfied, operation 2 may be applied in the
transmission process 3000 without being based on the first configuration information.
[0220]

The first configuration information may include the number of CBGs Ncgag
included in the transport block. In a case that the prescribed condition 11 is satisfied,
whether operation 1 or operation 2 is applied in transmission process 3000 may be given

based at least on the value of the Ncpg. For example, in the case that the prescribed
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condition 11 is satisfied, operation 1 may be applied to the transmission process 3000 in a
case that the Ncpg has a value greater than 1. In the case that the prescribed condition 11
is satisfied, operation 2 may be applied to the transmission process 3000 in a case that the
Ncge is 1.

[0221]

The first configuration information may include a maximum number NcgG _max Of
CBGs included in the transport block. In the case that the prescribed condition 11 is
satisfied, whether operation 1 or operation 2 is applied in transmission process 3000 may
be provided, based at least on the value of the NceGg_max. For example, in a case that the
prescribed condition 11 is satisfied, operation 1 may be applied to the transmission
process 3000 in a case that the NcBc_max is a value greater than 1 and that the Ncpe is a
value greater than 1, and otherwise operation 1 may be applied to transmission process
3000. In other words, the first configuration information may include at least the
NcBG_max and the Ncpe.

[0222]

Whether operation 1 or operation 2 is applied in transmission process 3000 may be
provided, based at least on the first configuration information. For example, operation 1
may be applied to the transmission process 3000 in a case that the Ncpg is a value greater
than 1. Operation 2 may be applied to the transmission process 3000 in a case that Ncpg
is 1.

[0223]

For example, operation 1 may be applied to the transmission process 3000 in a
case that the NcpG_max 18 a value greater than 1 and that the Nepg is a value greater than 1.
Operation 2 may be applied to the transmission process 3000 in a case that the NcpG_max
is 1 and/or that the Ncgg is 1.

[0224]

Operation 2 may include at least some or all of the operations 1A to 1F. Whether
or not operation 2 is applied based on the prescribed condition 11 may be provided, based
at least on the higher layer signaling and/or the second configuration information
included in the downlink control information. For example, in a case that the second
configuration information is used to trigger application of operation 2, whether or not
operation 2 is applied based on the prescribed condition 11 may be provided. In a case
that the second configuration information is used to trigger non-application of operation
2, the second operation need not be applied regardless of the prescribed condition 11.
[0225]

Capability information indicating whether or not part of or all of operation 1 is
supported in the terminal apparatus 1 may be transmitted by the terminal apparatus 1
using the higher layer signaling. The capability information indicating whether or not part

of or all of operation 1 is supported in the terminal apparatus 1 may be provided for each
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signal waveform. For example, the capability information for OFDM and the capability
information for DFT-s-OFDM may be transmitted by the terminal apparatus 1.
[0226]

Application of operation 1 may allow the second CRC sequence to be attached to
the CBG. Application of operation 2 may eliminate the need to attach the second CRC
sequence to the CBG. In a case that the first HARQ-ACK is configured to include the
second HARQ-ACK, the second CRC sequence may be attached to CBG. In a case that
the first HARQ-ACK is configured to include the third CRC, the second CRC sequence
need not be attached to the CBG. In a case that the first HARQ-ACK is not configured to
include the third HARQ-ACK, then the second CRC sequence need not be attached to the
CBG. In a case that the first HARQ-ACK is not configured to include the third CRC, the
second CRC sequence need not be attached to the CBG.

[0227]

A method for receiving a channel included in the terminal apparatus 1 and/or the
base station apparatus 3 will be described below.
[0228]

In channel reception, the terminal apparatus 1 and/or the base station apparatus 3
performs demodulation processing and decoding processing, based on the generation of
the channel based on the transmission process 3000. Whether the transport block has been
successfully decoded or not may be provided, based at least on the first CRC sequence
included in the decoded transport block. The HARQ-ACK for the transport block may be
provided, based on whether the transport block has been successfully decoded or not.
[0229]

In a case that the transport block has been successfully decoded, the terminal
apparatus 1 may generate an ACK for the transport block. In a case that the CBG has not
been successfully decoded, the terminal apparatus 1 may generate a NACK for the
transport block. Successful decoding of the transport block may mean that all code blocks
of the transport block have been successfully decoded.

[0230]

In channel reception, whether or not the CBG has been successfully decoded may
be provided, based at least on the second CRC sequence. In channel reception, whether or
not the CBG has been successfully decoded may be provided, based at least on the third
CRC sequence. For example, whether the CBG has been successfully decoded may be
provided, based on the third CRC sequence attached to all the code blocks included in the
CBG. The HARQ-ACK for the CBG may be provided, based on whether the CBG has
been successfully decoded.

[0231]
In a case that the CBG has been successfully decoded, the terminal apparatus 1

may generate an ACK for the CBG. In a case that the CBG has not been successfully
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decoded, the terminal apparatus 1 may generate a NACK for the CBG. Successful
decoding of the CBG may mean that all code blocks of the CBG have been successfully
decoded.

[0232]

A configuration for a method for feeding back the HARQ-ACK may be switched
between a case that operation 1 is performed in the transmission process 3000 and a case
that operation 2 is performed in the transmission process 3000. In the case that operation
1 is performed in the transmission process 3000, a first PUCCH configuration may be
provided as a PUCCH configuration for HARQ-ACK feedback. In the case that operation
2 is performed in the transmission process 3000, a second PUCCH configuration may be
provided as a PUCCH configuration for HARQ-ACK feedback.

[0233]

The PUCCH configuration may include some or all of a PUCCH format, the
number of OFDM symbols used for PUCCH transmission, a transmission method applied
to the PUCCH, a coding method applied to the uplink control information transmitted in
the PUCCH, and a radio resource configuration.

[0234]

In the first PUCCH configuration, the PUCCH format may be a first PUCCH
format. For example, the first PUCCH format may be a PUCCH format used for
transmission of uplink control information of at least Z; bits or less. Z; may be 1, 2, or
any other value. In the second PUCCH configuration, the PUCCH format may be a
second PUCCH format. The second PUCCH format may be a PUCCH format used for
transmission of uplink control information of at least Z» bits or more. Z» may be 2, 3, or
any other value.

[0235]

In the first PUCCH configuration, the number of OFDM symbols used for PUCCH
transmission may be a first number of OFDM symbols. The first number of OFDM
symbols may be 1, 2, or any other value. In the second PUCCH configuration, the number
of OFDM symbols used for PUCCH transmission may be a second number of OFDM
symbols. The second number of OFDM symbols may be 7, 14, or any other value.

[0236]

In the first PUCCH configuration, Sequence selection may be configured for a
transmission method applied to the PUCCH. The sequence selection may be a
transmission method in which the uplink control information is notified, based on a
transmitted sequence. For example, the uplink control information may be notified, based
on a cyclic shift amount of the transmitted sequence. In the first PUCCH configuration,
DFT spreading need not be used for the transmission method applied to the PUCCH. In
the second PUCCH configuration, OFDM may be used for the transmission method
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applied to the PUCCH. In the second PUCCH configuration, DFT spreading may be used
for the transmission method applied to the PUCCH.
[0237]

In the first PUCCH configuration, a first coding scheme applied to the uplink
control information included in the PUCCH for transmission may include repetition
codes. The first coding scheme may include Reed-Muller codes. In the second PUCCH
configuration, the second coding scheme applied to the uplink control information
included in the PUCCH for transmission may include the Reed-Muller codes. The second
coding scheme may include convolutional codes. The second coding scheme may include
polar codes.

[0238]

For example, a first PUCCH format may be used to transmit the HARQ-ACK for
the PDSCH based on the downlink control information used to schedule the PDSCH
and/or PUSCH for the initial transmission of the transport block. A second PUCCH
format may be used to transmit the HARQ-ACK for PDSCH based on downlink control
information including the information indicating CBG transmission. The first PUCCH
format may be used to transmit the HARQ-ACK for the PDSCH based on the downlink
control information not including the information indicating CBG transmission.

[0239]

In a case that the second PUCCH format is not configured, retransmission of the
PDSCH based on the CBG need not be applied. In other words, the configuration of the
second PUCCH format may allow retransmission of the PDSCH based on the CBG to be
applied. In a case that the second PUCCH format is not configured, operation 2 may be
applied in the transmission process 3000 regardless of the prescribed condition 11. In a
case that the second PUCCH format is configured, whether operation 1 or operation 2 is
applied in transmission process 3000 may be provided, based at least on a prescribed
condition.

[0240]

In a case that the second PUCCH format is not configured, the HARQ-ACK for
the PDSCH based on the CBG may be transmitted using the PUSCH.
[0241]

In a case that the second PUCCH format is not configured, the HARQ-ACK for
the PDSCH based on the CBG may be transmitted by aggregated multiple first PUCCH
formats. In such a case, the use of the aggregated first PUCCH format may be configured.
[0242]

In a case that all of multiple CBGs for one transport block are ACKs or NACKSs,
the corresponding HARQ-ACK may be transmitted by using the first PUCCH format. In
other words, in the case that all of multiple CBGs for one transport block are ACKs or
NACKSs, one HARQ-ACK bit may be used for transmission.
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[0243]

An apparatus configuration of the terminal apparatus 1 according to the present
invention will be described below.
[0244]

FIG. 15 is a schematic block diagram illustrating a configuration of the terminal
apparatus 1 according to the present embodiment. As illustrated, the terminal apparatus 1
includes at least one of a higher layer processing unit 101, a controller 103, a receiver
105, a transmitter 107, and a transmit and receive antenna 109. The higher layer
processing unit 101 includes at least one of a radio resource control unit 1011 and a
scheduling unit 1013. The receiver 105 includes at least one of a decoding unit 1051, a
demodulation unit 1053, a demultiplexing unit 1055, a radio receiving unit 1057, and a
channel measurement unit 1059. The transmitter 107 includes at least one of a coding unit
1071, a shared channel generation unit 1073, a control channel generation unit 1075, a
multiplexing unit 1077, a radio transmitting unit 1079, and an uplink reference signal
generation unit 10711.

[0245]

The higher layer processing unit 101 outputs, to the transmitter 107, the uplink
data generated by a user operation or the like. The higher layer processing unit 101
performs processing of the Medium Access Control (MAC) layer, the Packet Data
Convergence Protocol (PDCP) layer, the Radio Link Control (RLC) layer, and the Radio
Resource Control (RRC) layer. The higher layer processing unit 101 generates control
information for control of the receiver 105 and the transmitter 107, based on, for
example, the downlink control information received on the control channel, and outputs
the generated control information to the controller 103.

[0246]

The radio resource control unit 1011 included in the higher layer processing unit
101 manages various configuration information of the terminal apparatus 1. For example,
the radio resource control unit 1011 manages the configured serving cell. The radio
resource control unit 1011 generates information to be mapped to each uplink channel,
and outputs the generated information to the transmitter 107. In a case of successfully
decoding the received downlink data, the radio resource control unit 1011 generates an
ACK, outputs the ACK to the transmitter 107. In a case of failing to decode the received
downlink data, the radio resource control unit 1011 generates a NACK and outputs the
NACK to the transmitter 107.

[0247]

The scheduling unit 1013 included in the higher layer processing unit 101 stores
downlink control information received via the receiver 105. The scheduling unit 1013
controls the transmitter 107 via the controller 103 so as to transmit the PUSCH in

accordance with the received uplink grant in a subframe four subframes after the
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subframe in which the uplink grant has been received. The scheduling unit 1013 controls
the receiver 105 via the controller 103 so as to receive the shared channel in accordance
with the downlink grant received in the subframe in which the downlink grant has been
received.

[0248]

Based on the control information from the higher layer processing unit 101, the
controller 103 generates a control signal for control of the receiver 105 and the
transmitter 107. The controller 103 outputs the generated control signal to the receiver
105 and the transmitter 107 to control the receiver 105 and the transmitter 107.

[0249]

In accordance with the control signal input from the controller 103, the receiver
105 demultiplexes, demodulates, and decodes a reception signal received from the base
station apparatus 3 through the transmit and receive antenna 109, and outputs the decoded
information to the higher layer processing unit 101.

[0250]

The radio receiving unit 1057 orthogonally demodulates the downlink signal
received via the transmit and receive antenna 109, and converts the orthogonally-
demodulated analog signal to a digital signal. For example, the radio receiving unit 1057
may perform Fast Fourier Transform (FFT) on the digital signal, and extract a signal in
the frequency domain.

[0251]

The demultiplexing unit 1055 demultiplexes the extracted signal into a control
channel, a shared channel, and a reference signal channel. The demultiplexing unit 1055
outputs the reference signal channel resulting from the demultiplexing, to the channel
measurement unit 1059.

[0252]

The demodulation unit 1053 demodulates the control channel and the shared
channel with respect to a modulation scheme such as QPSK, 16 Quadrature Amplitude
Modulation (QAM), 64QAM, and the like, and outputs the demodulated channels to the
decoding unit 1051.

[0253]

The decoding unit 1051 decodes the downlink data and outputs the decoded
downlink data to the higher layer processing unit 101. The channel measurement unit
1059 calculates a downlink channel estimate from the reference signal channel and
outputs the calculated downlink channel estimate to the demultiplexing unit 1055. The
channel measurement unit 1059 calculates channel state information, and outputs the
channel state information to the higher layer processing unit 101.

[0254]
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The transmitter 107 generates an uplink reference signal channel in accordance
with the control signal input from the controller 103, codes and modulates uplink data
and uplink control information input from the higher layer processing unit 101,
multiplexes the shared channel, the control channel, and the reference signal channel, and
transmits a signal resulting from the multiplexing to the base station apparatus 3 through
the transmit and receive antenna 109.

[0255]

The coding unit 1071 codes the uplink control information and the uplink data
input from the higher layer processing unit 101, and outputs coded bits to shared channel
generation unit 1073 and/or the control channel generation unit 1075.

[0256]

The shared channel generation unit 1073 may modulate the coded bits input from
the coding unit 1071 to generate modulation symbols, performs DFT on the modulation
symbols to generate a shared channel, and output the shared channel to the multiplexing
unit 1077. The shared channel generation unit 1073 may modulate the coded bits input
from the coding unit 1071 to generate a shared channel and output the generated shared
channel to the multiplexing unit 1077.

[0257]

The control channel generation unit 1075 generates a control channel based on the
coded bits input from the coding unit 1071, and/or an SR, and outputs the generated
control channel to the multiplexing unit 1077.

[0258]

The uplink reference signal generation unit 10711 generates an uplink reference
signal, and outputs the generated uplink reference signal to the multiplexing unit 1077.
[0259]

In accordance with a control signal input from the controller 103, the multiplexing
unit 1077 multiplexes a signal input from the shared channel generation unit 1073 and/or
a signal input from the control channel generation unit 1075, and/or an uplink reference
signal input from the uplink reference signal generation unit 10711, on uplink resource
elements for each transmit antenna port.

[0260]

The radio transmitting unit 1079 performs Inverse Fast Fourier Transform (IFFT)
on a multiplexed signal to generate a baseband digital signal, converts the baseband
digital signal into an analog signal, generates an in-phase component and an orthogonal
component of an intermediate frequency from the analog signal, removes frequency
components unnecessary for the intermediate frequency band, converts (up-converts) the
signal of the intermediate frequency into a signal of a high frequency, removes
unnecessary frequency components, performs power amplification, and outputs a final

result to the transmit and receive antenna 109 for transmission.
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[0261]

An apparatus configuration of the base station apparatus 3 of the present invention
will be described below.
[0262]

FIG. 16 is a schematic block diagram illustrating a configuration of the base
station apparatus 3 according to the present embodiment. As is illustrated, the base
station apparatus 3 includes a higher layer processing unit 301, a controller 303, a
receiver 305, a transmitter 307, and a transmit and receive antenna 309. The higher layer
processing unit 301 includes a radio resource control unit 3011 and a scheduling unit
3013. The receiver 305 includes a data demodulation and/or decoding unit 3051, a control
information demodulation and/or decoding unit 3053, a demultiplexing unit 3055, a radio
receiving unit 3057, and a channel measurement unit 3059. The transmitter 307 includes
a coding unit 3071, a modulation unit 3073, a multiplexing unit 3075, a radio transmitting
unit 3077, and a downlink reference signal generation unit 3079.

[0263]

The higher layer processing unit 301 performs processing of the Medium Access
Control (MAC) layer, the Packet Data Convergence Protocol (PDCP) layer, the Radio
Link Control (RLC) layer, and the Radio Resource Control (RRC) layer. The higher layer
processing unit 301 generates control information for control of the receiver 305 and the
transmitter 307, and outputs the generated control information to the controller 303.
[0264]

The radio resource control unit 3011 included in the higher layer processing unit
301 generates, or acquires from a higher node, downlink data, RRC signaling, and a MAC
Control Element (CE) to be mapped to the downlink shared channel, and outputs the data
resulting from the generation or the acquirement to the HARQ control unit 3013. The
radio resource control unit 3011 manages various configuration information for each of
the terminal apparatuses 1. For example, the radio resource control unit 3011 performs,
for example, management of the serving cell configured for the terminal apparatus 1.
[0265]

The scheduling unit 3013 included in the higher layer processing unit 301 manages
radio resources for the shared channel and control channel to be allocated to the terminal
apparatus 1. In a case of allocating radio resources for the shared channel to the terminal
apparatus 1, the scheduling unit 3013 generates an uplink grant indicating the allocation
of the radio resources for the shared channel, and outputs the generated uplink grant to
the transmitter 307.

[0266]
Based on the control information from the higher layer processing unit 301, the

controller 303 generates a control signal for control of the receiver 305 and the
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transmitter 307. The controller 303 outputs the generated control signal to the receiver
305 and the transmitter 307 to control the receiver 305 and the transmitter 307.
[0267]

In accordance with the control signal input from the controller 303, the receiver
305 demultiplexes, demodulates, and decodes the reception signal received from the
terminal apparatus 1 through the transmit and receive antenna 309, and outputs
information resulting from the decoding to the higher layer processing unit 301.

[0268]

The radio receiving unit 3057 orthogonally demodulates the uplink signal received
via the transmit and receive antenna 309, and converts the orthogonally-demodulated
analog signal to a digital signal. The radio receiving unit 3057 performs Fast Fourier
Transform (FFT) on the digital signal, extracts a signal in the frequency domain, and
outputs the resulting signal to the demultiplexing unit 3055.

[0269]

The demultiplexing unit 1055 demultiplexes the signal input from the radio
receiving unit 3057 into signals such as a control channel, shared channel, and a
reference signal channel. Note that the demultiplexing is performed based on radio
resource allocation information that is determined in advance by the base station
apparatus 3 using the radio resource control unit 3011 and that is included in the uplink
grant notified to each of the terminal apparatuses 1. The demultiplexing unit 3055
compensates for the control channel and the shared channel, based on the channel
estimate input from the channel measurement unit 3059. The demultiplexing unit 3055
outputs, to the channel measurement unit 3059, a reference signal channel resulting from
the demultiplexing.

[0270]

The demultiplexing unit 3055 acquires modulation symbols of the uplink data and
modulation symbols of the uplink control information (HARQ-ACK) from the control
channel and the shared channel resulting from the demultiplexing. The demultiplexing
unit 3055 outputs, to the data demodulation and/or decoding unit 3051, the modulation
symbols of the uplink data acquired from the shared channel signal. The demultiplexing
unit 3055 outputs, to the control information demodulation and/or decoding unit 3053,
the modulation symbols of the uplink control information (HARQ-ACK) acquired from
the control channel or the shared channel.

[0271]

The channel measurement unit 3059 measures the channel estimate, the channel
quality, and the like, based on the uplink reference signal input from the demultiplexing
unit 3055, and outputs a result of the measurement to the demultiplexing unit 3055 and
the higher layer processing unit 301.

[0272]
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The data demodulation and/or decoding unit 3051 decodes the uplink data from
the modulation symbols of the uplink data input from the demultiplexing unit 3055. The
data demodulation and/or decoding unit 3051 outputs the decoded uplink data to the
higher layer processing unit 301.

[0273]

The control information demodulation and/or decoding unit 3053 decodes the
HARQ-ACK from the modulation symbols of the HARQ-ACK input from the
demultiplexing unit 3055. The control information demodulation and/or decoding unit
3053 outputs the decoded HARQ-ACK to the higher layer processing unit 301.

[0274]

In accordance with the control signal input from the controller 303, the transmitter
307 generates a downlink reference signal, codes and modulates the downlink control
information and downlink data input from the higher layer processing unit 301,
multiplexes the control channel, the shared channel, and the reference signal channel, and
transmits a signal resulting from the multiplexing to the terminal apparatus 1 through the
transmit and receive antenna 309.

[0275]

The coding unit 3071 codes the downlink control information and downlink data
input from the higher layer processing unit 301. The modulation unit 3073 modulates the
coded bits input from the coding unit 3071, in compliance with the modulation scheme
such as BPSK, QPSK, 16 QAM, and 64 QAM. The modulation unit 3073 may apply
precoding to the modulation symbol. The precoding may include a transmission precode.
Note that the precoding may be multiplication by (application of) a precoder.

[0276]

The downlink reference signal generation unit 3079 generates a downlink
reference signal. The multiplexing unit 3075 multiplexes the modulation symbols of each
channel and the downlink reference signal to generate transmission symbols.

[0277]

The multiplexing unit 3075 may apply precoding to the transmission symbols. The
precoding applied to the transmission symbols by the multiplexing unit 3075 may be
applied to the downlink reference signal and/or the modulation symbols. The precoding
applied to the downlink reference signal and the precoding applied to the modulation
symbols may be the same or different from each other.

[0278]

The radio transmitting unit 3077 performs Inverse Fast Fourier Transform (IFFT)
on the multiplexed transmission symbols and the like to generate time symbols. The radio
transmitting unit 3077 performs OFDM modulation on the time symbols to generate a
baseband digital signal, converts the baseband digital signal into an analog signal,

generates an in-phase component and an orthogonal component of an intermediate
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frequency from the analog signal, removes frequency components unnecessary for the
intermediate frequency band, converts (up-converts) the signal of the intermediate
frequency into a signal of a high frequency, and removes unnecessary frequency
components to generate a Carrier signal, an RF signal, or the like. The radio transmitting
unit 3077 power-amplifies the carrier signal and outputs the amplified carrier signal to
the transmit and receive antenna 309 for transmission.

[0279]

(1) To accomplish the object described above, aspects of the present invention are
contrived to provide the following measures. Specifically, a first aspect of the present
invention is a terminal apparatus including a receiver configured to receive a transport
block in a PDSCH scheduled by using downlink control information, and a decoding unit
configured to decode a first code block group included in the transport block, the first
code block group including one or more code blocks, and a sequence included in the one
or more code blocks being provided, based at least on a redundancy version, and in a case
that the downlink control information indicates flushing of a first soft bit corresponding
to the first code block group, the redundancy version of the one or more code blocks
being configured to a prescribed value, and in a case that the downlink control
information does not indicate flushing of the first soft bit, the redundancy version of the
one or more code blocks being indicated by the downlink control information.

[0280]

(2) In the first aspect of the present invention, in a case that the downlink control
information indicates flushing of a second soft bit corresponding to the transport block,
the redundancy version of the one or more code blocks is indicated by the downlink
control information.

[0281]

(3) A second aspect of the present invention is a base station apparatus including a
transmitter configured to schedule a PDSCH for a transport block by using downlink
control information, and a coding unit configured to configure and code a first code block
group included in the transport block, the first code block group including one or more
code blocks, and a sequence included in the one or more code blocks being provided,
based at least on a redundancy version, and in a case that the downlink control
information indicates flushing of a first soft bit corresponding to the first code block
group, the redundancy version of the one or more code blocks being configured to a
prescribed value, and in a case that the downlink control information does not indicate
flushing of the first soft bit, the redundancy version of the one or more code blocks being
indicated by the downlink control information.

[0282]
(4) In the second aspect of the present invention, in a case that the downlink

control information indicates flushing of a second soft bit corresponding to the transport
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block, the redundancy version of the one or more code blocks is indicated by the
downlink control information.
[0283]

(5) A third aspect of the present invention is a terminal apparatus including a
receiver configured to receive a transport block, a decoding unit configured to decode
multiple CBs included in the transport block, and a transmitter configured to transmit
HARQ-ACKSs corresponding to multiple CBG, the multiple CBs including one or more
first CBs and one or more second CBs, a first size of a first CB of the one or more first
CBs being greater than a second size of a second CB of the one or more second CBs, each
of the multiple CBs being included in any one of the multiple CBGs, the multiple CBGs
including one or more first CBGs and one or more second CBGs, a first total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more first CBGs being greater than a second total number of the one or more first CBs
and the one or more second CBs included in each of the one or more second CBGs, and a
first CBG of the one or more first CBGs including a greatest number of the one or more
second CBs.

[0284]

(6) A fourth aspect of the present invention is a terminal apparatus including a
receiver configured to receive a transport block, a decoding unit configured to decode
multiple CBs included in the transport block, and a transmitter configured to transmit
HARQ-ACKSs corresponding to multiple CBGs, the multiple CBs including one or more
first CBs and one or more second CBs, a first size of a first CB of the one or more first
CBs being greater than a second size of a second CB of the one or more second CBs, each
of the multiple CBs being included in any one of the multiple CBGs, the multiple CBGs
including one or more first CBGs and one or more second CBGs, a first total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more first CBGs being greater than a second total number of the one or more first CBs
and the one or more second CBs included in each of the one or more second CBGs, and
an average value of numbers of the one or more second CBs included in the one or more
second CBGs being greater than an average value of numbers of the one or more second
CBs included in the one or more first CBGs.

[0285]

(7) A fifth aspect of the present invention is a terminal apparatus including: a
receiver configured to receive a transport block, a decoding unit configured to decode
multiple CBs included in the transport block, and a transmitter configured to transmit
HARQ-ACKSs corresponding to multiple CBGs, the multiple CBs including one or more
first CBs and one or more second CBs, a first size of a first CB of the one or more first
CBs being greater than a second size of a second CB of the one or more second CBs, each

of the multiple CBs being included in any one of the multiple CBGs, the multiple CBGs
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including one or more first CBGs and one or more second CBGs, a sum of the one or
more first CBs and the one or more second CBs included in a first CBG of the one or
more first CBGs being greater than a sum of the one or more first CBs and the one or
more second CBs included in a second CBG of the one or more second CBG, indexes of
the one or more first CBGs being smaller than indexes of the one or more second CBGs,
indexes of the multiple CBs included in the one or more first CBGs being smaller than
indexes of the multiple CBs included in the one or more second CBGs, and indexes of the
one or more first CBs being greater than indexes of the one or more second CBs.

[0286]

(8) A sixth aspect of the present invention is a base station apparatus including a
coding unit configured to segment a transport block into multiple CBs and to code each
of the multiple CBs, a transmitter configured to transmit the transport block, and a
receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs, the
multiple CBs including one or more first CBs and one or more second CBs, a first size of
a first CB of the one or more first CBs being greater than a second size of a second CB of
the one or more second CBs, each of the multiple CBs being included in any one of the
multiple CBGs, the multiple CBGs including one or more first CBGs and one or more
second CBGs, a first total number of the one or more first CBs and the one or more
second CBs included in each of the one or more first CBGs being greater than a second
total number of the one or more first CBs and the one or more second CBs included in
each of the one or more second CBGs, and a first CBG of the one or more first CBGs
including a greatest number of the one or more second CBs.

[0287]

(9) A seventh aspect of the present invention is a base station apparatus including
a coding unit configured to segment a transport block into multiple CBs and to code each
of the multiple CBs, a transmitter configured to transmit the transport block, and a
receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs, the
multiple CBs including one or more first CBs and one or more second CBs, a first size of
a first CB of the one or more first CBs being greater than a second size of a second CB of
the one or more second CBs, each of the multiple CBs being included in any one of the
multiple CBGs, the multiple CBGs including one or more first CBGs and one or more
second CBGs, a first total number of the one or more first CBs and the one or more
second CBs included in each of the one or more first CBGs being greater than a second
total number of the one or more first CBs and the one or more second CBs included in
each of the one or more second CBGs, and an average value of numbers of the one or
more second CBs included in the one or more second CBGs being greater than an average
value of numbers of the one or more second CBs included in the one or more first CBGs.
[0288]
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(10) An eighth aspect of the present invention is a base station apparatus including
a coding unit configured to segment a transport block into multiple CBs and to code each
of the multiple CBs, a transmitter configured to transmit the transport block, and a
receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs, the
multiple CBs including one or more first CBs and one or more second CBs, a first size of
a first CB of the one or more first CBs being greater than a second size of a second CB of
the one or more second CBs, each of the multiple CBs being included in any one of the
multiple CBGs, the multiple CBGs including one or more first CBGs and one or more
second CBGs, a sum of the one or more first CBs and the one or more second CBs
included in a first CBG of the one or more first CBGs being greater than a sum of the one
or more first CBs and the one or more second CBs included in a second CBG of the one
or more second CBGs, indexes of the one or more first CBGs being smaller than indexes
of the one or more second CBGs, indexes of the multiple CBs included in the one or more
first CBGs being smaller than indexes of the multiple CBs included in the one or more
second CBGs, and indexes of the one or more first CBs being greater than indexes of the
one or more second CBs.

[0289]

A program running on the terminal apparatus 1 and the base station apparatus 3
according to the present invention may be a program controlling a Central Processing
Unit (CPU) and the like (program causing a computer to function) in such a manner as to
realize the functions of the above-described embodiment according to the present
invention. The information handled in these apparatuses is temporarily stored in a
Random Access Memory (RAM) while being processed. Thereafter, the information is
stored in various types of Read Only Memory (ROM) such as a Flash ROM and a Hard
Disk Drive (HDD), and when necessary, is read by the CPU to be modified or rewritten.
[0290]

Note that the terminal apparatus 1 and the base station apparatus 3 according to
the above-described embodiment may be partially achieved by a computer. In that case,
this configuration may be realized by recording a program for realizing such control
functions on a computer-readable recording medium and causing a computer system to
read the program recorded on the recording medium for execution.

[0291]

Note that it is assumed that the “computer system” mentioned here refers to a
computer system built into the terminal apparatus 1 or the base station apparatus 3, and
the computer system includes an OS and hardware components such as a peripheral
device. Furthermore, the “computer-readable recording medium” refers to a portable
medium such as a flexible disk, a magneto-optical disk, a ROM, a CD-ROM, and the like,
and a storage apparatus such as a hard disk built into the computer system.

[0292]
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Moreover, the “computer-readable recording medium™ may include a medium that
dynamically retains a program for a short period of time, such as a communication line
that is used for transmission of the program over a network such as the Internet or over a
communication line such as a telephone line, and may also include a medium that retains
a program for a fixed period of time, such as a volatile memory within the computer
system for functioning as a server or a client in such a case. Furthermore, the program
may be configured to realize some of the functions described above, and also may be
configured to be capable of realizing the functions described above in combination with a
program already recorded in the computer system.

[0293]

The terminal apparatus 1 and the base station apparatus 3 according to the above-
described embodiment may be achieved as an aggregation (apparatus group) including
multiple apparatuses. Each of the apparatuses constituting such an apparatus group may
include at least one of each function or each functional block of the terminal apparatus 1
and base station apparatus 3 according to the above-described embodiment. The
apparatus group may include each general function or each functional block of the
terminal apparatus 1 and the base station apparatus 3. Furthermore, the terminal
apparatus 1 and the base station apparatus 3 according to the above-described
embodiment can also communicate with the base station apparatus as the aggregation.
[0294]

Furthermore, the base station apparatus 3 according to the above-described
embodiment may serve as an Evolved Universal Terrestrial Radio Access Network
(EUTRAN). The base station apparatus 3 according to the above-described embodiment
may have at least one of the functions of a node higher than an eNodeB.

[0295]

Furthermore, some or all portions of each of the terminal apparatus 1 and the base
station apparatus 3 according to the above-described embodiment may be typically
achieved as an LSI which is an integrated circuit or may be achieved as a chip set. The
functional blocks of each of the terminal apparatus 1 and the base station apparatus 3 may
be individually achieved as a chip, or some or all of the functional blocks may be
integrated into a chip. Furthermore, a circuit integration technique is not limited to the
LSI, and may be realized with a dedicated circuit or a general-purpose processor.
Furthermore, in a case that with advances in semiconductor technology, a circuit
integration technology with which an LSI is replaced appears, it is also possible to use an
integrated circuit based on the technology.

[0296]

Furthermore, each functional block or various characteristics of the apparatuses

used in the above-described embodiment may be implemented or performed on an

electric circuit, for example, an integrated circuit or multiple integrated circuits. An
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electric circuit designed to perform the functions described in the present specification
may include a general-purpose processor, a Digital Signal Processor (DSP), an
Application Specific Integrated Circuit (ASIC), a Field Programmable Gate Array
(FPGA), or other programmable logic devices, discrete gates or transistor logic, discrete
hardware components, or a combination thereof. The general-purpose processor may be a
microprocessor or may be a processor of known type, a controller, a micro-controller, or
a state machine instead. The above-mentioned electric circuit may include a digital
circuit, or may include an analog circuit. Furthermore, in a case that with advances in
semiconductor technology, a circuit integration technology appears that replaces the
present integrated circuits, it is also possible to use a new integrated circuit based on the
technology according to one or more aspects of the present invention.

[0297]

Furthermore, according to the above-described embodiment, the terminal
apparatus has been described as an example of a communication apparatus, but the
present invention is not limited to such a terminal apparatus, and is applicable to a
terminal apparatus or a communication apparatus of a fixed-type or a stationary-type
electronic apparatus installed indoors or outdoors, for example, such as an Audio-Video
(AV) apparatus, a kitchen apparatus, a cleaning or washing machine, an air-conditioning
apparatus, office equipment, a vending machine, and other household apparatuses.

[0298]

The embodiments of the present invention have been described in detail above
referring to the drawings, but the specific configuration is not limited to the embodiments
and includes, for example, an amendment to a design that falls within the scope that does
not depart from the gist of the present invention. Various modifications are possible
within the scope of the present invention defined by claims, and embodiments that are
made by suitably combining technical means disclosed according to the different
embodiments are also included in the technical scope of the present invention.
Furthermore, a configuration in which constituent elements, described in the respective
embodiments and having mutually the same effects, are substituted for one another is also

included in the technical scope of the present invention.

Cross-Reference of Related Application
This application relates to the application of Application No. 2017-115881, filed
June 13, 2017, which claims priority based on the above application. The contents of the

above application are incorporated herein by reference.

Reference Signs List
[0299]
1 (1A, 1B, 1C) Terminal apparatus
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3 Base station apparatus

101 Higher layer processing unit

103 Controller

105 Receiver

107 Transmitter

109 Transmit and receive antenna

1011 Radio resource control unit

1013 Scheduling unit

1051 Decoding unit

1053 Demodulation unit

1055 Demultiplexing unit

1057 Radio receiving unit

1059 Channel measurement unit

1071 Coding unit

1073 Shared channel generation unit

1075 Control channel generation unit

1077 Multiplexing unit

1079 Radio transmitting unit

10711 Uplink reference signal generation unit
301 Higher layer processing unit

303 Controller

305 Receiver

307 Transmitter

309 Transmit and receive antenna

3000 Transmission process

3001 Coding processing unit

3002 Scrambling processing unit

3003 Modulation map processing unit

3004 Layer map processing unit

3005 Transmission precode processing unit
3006 Precode processing unit

3007 Resource element map processing unit
3008 Baseband signal generation processing unit
3011 Radio resource control unit

3013 Scheduling unit

3051 Data demodulation and/or decoding unit
3053 Control information demodulation and/or decoding unit
3055 Demultiplexing unit

3057 Radio receiving unit
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3059 Channel measurement unit

3071 Coding unit

3073 Modulation unit

3075 Multiplexing unit

3077 Radio transmitting unit

3079 Downlink reference signal generation unit
401 Segmentation and CRC attachment unit
4001 CRC attachment unit

4002 Coding unit

4003 Sub-block interleaver unit

4004 Bit collection unit

4005 Bit selection and pruning unit

4006 Concatenation unit

4011 Code block segmentation unit

4012 CRC attachment unit
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Claims

[Claim 1]

A terminal apparatus comprising:

a receiver configured to receive a transport block;

a decoding unit configured to decode multiple CBs included in the transport block;
and

a transmitter configured to transmit HARQ-ACKSs corresponding to multiple
CBGs, wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a first total number of the one or more first CBs and the one or more second CBs
included in each of the one or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more second CBGs, and

a first CBG of the one or more first CBGs includes a greatest number of the one or

more second CBs.

[Claim 2]

A terminal apparatus comprising:

a receiver configured to receive a transport block;

a decoding unit configured to decode multiple CBs included in the transport block;
and

a transmitter configured to transmit HARQ-ACKSs corresponding to multiple
CBGs, wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a first total number of the one or more first CBs and the one or more second CBs
included in each of the one or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one or

more second CBGs, and
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an average value of numbers of the one or more second CBs included in the one or
more second CBGs is greater than an average value of numbers of the one or more second

CBs included in the one or more first CBGs.

[Claim 3]

A terminal apparatus comprising:

a receiver configured to receive a transport block;

a decoding unit configured to decode multiple CBs included in the transport block;
and

a transmitter configured to transmit HARQ-ACKSs corresponding to multiple
CBGs, wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a sum of the one or more first CBs and the one or more second CBs included in a
first CBG of the one or more first CBGs is greater than a sum of the one or more first
CBs and the one or more second CBs included in a second CBG of the one or more
second CBGs,

indexes of the one or more first CBGs are smaller than indexes of the one or more
second CBGs,

indexes of the multiple CBs included in the one or more first CBGs are smaller
than indexes of the multiple CBs included in the one or more second CBGs, and

indexes of the one or more first CBs are greater than indexes of the one or more
second CBs.

[Claim 4]

A base station apparatus comprising:

a coding unit configured to segment a transport block into multiple CBs and to
code each of the multiple CBs;

a transmitter configured to transmit the transport block, and

a receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs,
wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,
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a first total number of the one or more first CBs and the one or more second CBs
included in each of the one or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more second CBGs, and

a first CBG of the one or more first CBGs includes a greatest number of the one or

more second CBs.

[Claim 5]

A base station apparatus comprising:

a coding unit configured to segment a transport block into multiple CBs and to
code each of the multiple CBs,

a transmitter configured to transmit the transport block, and

a receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs,
wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a first total number of the one or more first CBs and the one or more second CBs
included in each of the one or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more second CBGs, and

an average value of numbers of the one or more second CBs included in the one or
more second CBGs is greater than an average value of numbers of the one or more second

CBs included in the one or more first CBGs.

[Claim 6]

A base station apparatus comprising:

a coding unit configured to segment a transport block into multiple CBs and to
code each of the multiple CBs;

a transmitter configured to transmit the transport block, and

a receiver configured to receive HARQ-ACKSs corresponding to multiple CBGs,
wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,
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a sum of the one or more first CBs and the one or more second CBs included in a
first CBG of the one or more first CBGs is greater than a sum of the one or more first
CBs and the one or more second CBs included in a second CBG of the one or more
second CBGs,

indexes of the one or more first CBGs are smaller than indexes of the one or more
second CBGs,

indexes of the multiple CBs included in the one or more first CBGs are smaller
than indexes of the multiple CBs included in the one or more second CBGs, and

indexes of the one or more first CBs are greater than indexes of the one or more
second CBs.

[Claim 7]

A communication method for a terminal apparatus, the communication method
comprising the steps of:

receiving a transport block;

decoding multiple CBs included in the transport block; and

transmitting HARQ-ACKSs corresponding to multiple CBG, wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a first total number of the one or more first CBs and the one or more second CBs
included in each of the one or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more second CBGs, and

a first CBG of the one or more first CBGs includes a greatest number of the one or

more second CBs.

[Claim 8]

A communication method for a terminal apparatus, the communication method
comprising the steps of:

receiving a transport block;

decoding multiple CBs included in the transport block; and

transmitting HARQ-ACKSs corresponding to multiple CBGs, wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,
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the multiple CBGs include one or more first CBGs and one or more second CBGs,

a first total number of the one or more first CBs and the one or more second CBs
included in each of the one or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more second CBGs, and

an average value of numbers of the one or more second CBs included in the one or
more second CBGs is greater than an average value of numbers of the one or more second

CBs included in the one or more first CBGs.

[Claim 9]

A communication method for a terminal apparatus, the communication method
comprising the steps of:

receiving a transport block;

decoding multiple CBs included in the transport block, and

transmitting HARQ-ACKSs corresponding to multiple CBGs, wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a sum of the one or more first CBs and the one or more second CBs included in a
first CBG of the one or more first CBGs is greater than a sum of the one or more first
CBs and the one or more second CBs included in a second CBG of the one or more
second CBGs,

indexes of the one or more first CBGs are smaller than indexes of the one or more
second CBGs,

indexes of the multiple CBs included in the one or more first CBGs are smaller
than indexes of the multiple CBs included in the one or more second CBGs, and

indexes of the one or more first CBs are greater than indexes of the one or more
second CBs.

[Claim 10]

A communication method for a base station apparatus, the communication method
comprising the steps of:

segmenting a transport block into multiple CBs and coding each of the multiple
CBs,

transmitting the transport block, and

receiving HARQ-ACKSs corresponding to multiple CBGs, wherein

the multiple CBs include one or more first CBs and one or more second CBs,
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a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a first total number of the one or more first CBs and the one or more second CBs
included in each of the one or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more second CBGs, and

a first CBG of the one or more first CBGs includes a greatest number of the one or

more second CBs.

[Claim 11]

A communication method for a base station apparatus, the communication method
comprising the steps of:

segmenting a transport block into multiple CBs and coding each of the multiple
CBs;

transmitting the transport block, and

receiving HARQ-ACKSs corresponding to multiple CBGs, wherein

the multiple CBs include one or more first CBs and one or more second CBs,

a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a first total number of the one or more first CBs and the one or more second CBs
included in each of the one or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one or
more second CBGs, and

an average value of numbers of the one or more second CBs included in the one or
more second CBGs is greater than an average value of numbers of the one or more second

CBs included in the one or more first CBGs.

[Claim 12]

A communication method for a base station apparatus, the communication method
comprising the steps of:

segmenting a transport block into multiple CBs and coding each of the multiple
CBs,

transmitting the transport block, and

receiving HARQ-ACKSs corresponding to multiple CBGs, wherein

the multiple CBs include one or more first CBs and one or more second CBs,
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a first size of a first CB of the one or more first CBs is greater than a second size
of a second CB of the one or more second CBs,

each of the multiple CBs is included in any one of the multiple CBGs,

the multiple CBGs include one or more first CBGs and one or more second CBGs,

a sum of the one or more first CBs and the one or more second CBs included in a
first CBG of the one or more first CBGs is greater than a sum of the one or more first
CBs and the one or more second CBs included in a second CBG of the one or more
second CBGs,

indexes of the one or more first CBGs are smaller than indexes of the one or more
second CBGs,

indexes of the multiple CBs included in the one or more first CBGs are smaller
than indexes of the multiple CBs included in the one or more second CBGs, and

indexes of the one or more first CBs are greater than indexes of the one or more
second CBs.
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Abstract

A terminal apparatus capable of efficiently performing uplink and/or downlink
communication is provided. Multiple CBs included in the transport block is decoded.
HARQ-ACKSs corresponding to multiple CBG are transmitted. The multiple CBs include
one or more first CBs and one or more second CBs. A first size of a first CB of the one or
more first CBs is greater than a second size of a second CB of the one or more second
CBs. Each of the multiple CBs is included in any one of the multiple CBGs. The multiple
CBGs include one or more first CBGs and one or more second CBGs. A first total number
of the one or more first CBs and the one or more second CBs included in each of the one
or more first CBGs is greater than a second total number of the one or more first CBs and

the one or more second CBs included in each of the one or more second CBGs.
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TERMINAL APPARATUS 1 BASE STATION APPARATUS 3

STEP 5101

STEP 5102

STEP 5103

STEP 5104

FIG. 4
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if B<Z

L=0

Number of code blocks: New =1

B'=8
else
=24
Number of code blocks: Ne = ceil(B/ (Z - L)) i
B =B+ No-L
end 1f

B: Length of the second sequence by
Z: Maximum code block size
Ncn: Number of code blocks

B’ : Length of the sequence by including Third CRC bits
L: Length of the Third CRC bits

FIG. 10
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18ROOS30/US

Attorney Docket No. 70404,

COMBINED DECLARATION/ASSIGNMENT FOR UTILITY OR DESIGN APPLICATION

Title | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

As a below named INVENTOR/ASSIGNOR, I hereby deciare that:
This declaration [_] The attached application, or

is directed to: United States application orPCT intérnational application number PCT/IPIQIR/C19870.
filed on May 23, 2018 .

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor oran original joint inventor of a claimed inventionin the application.

I hereby state that I have reviewed and understand the contents of the above-identified specification, tncluding the
claims.

L acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 1.56.

WHEREAS, Sharp Kabushiki Kaisha

{hersinafter referred to as "‘ASSEGNEII”} having places of busingss at; 1, Takwmi-cho, Sakai-ku, Sakai Citv, Osaka
590-8522. Japan, is desirous of acquiring the entire right, title, and interest in, to, and under said invention and any
Letters Patent that may be granted therefore in the United States and in-any and all foreign countries;

NOW, THEREFORE, TO ALL WHOM IT MAY CONCERN: Be it known that in consideration of the payment by
ASSIGNEE to ASSIGNOR of the sum of One Dollar {$1. OO) the receipt of which is hereby acknowledged, and for ather
good and valuable constderation, ASSIGNOR hereby sélls, assighs, and transfers to ASSIGNEE the full and exclusive
right, title, and interest o the said trivention and all Letters Patent of the United States to be obtained therefore on
said application or any continuation, division, renewal, substitite, or reissue thereof for the full term or terms for
which the same miay he granted; and all Letters Patent and applications therefore through the world, including a1l
the rights aceruing by virtue of the International Conventlon for the Protec,tmn of Industrial Property or other
relevant International Treaties and Arrangements,

ASSIGNOR hereby covenants that no assignment, sale, agreement, or encumbrance has been or will be made or
entered into which waoild conflict with this assignment and sale;

ASSIGNOR further covenants that ASSIGNEE will, upon its request, be provided promptly with all pertinent facts and
documents relating to saidapplication, said invention, and said Letters Patent as ruay be known and accessible to
ASSIGNOR and will testify as to the same iy any interference or litigation related thereto and will promptly execute
and deliver to ASSIGNEE or its legal representative any and all papers, instruments, oraffidavits required to apply
for, obtain, maintain, and enforce said application, said invention, and said Letters Patentwhich may be necessar '
or desirable to carry out the purposes hereof.

1 hereby acknowledge thatany willful false statement made in this declaration is punishable under 18 US.C. 1001 by
fine orimprisonment of not more than five {51 years, or bath,

- LEGAL NAME OF FIRST INVENTOR/ASSIGNOR

Inventor: YOSHIMURA, Tomoki Date: 0(; fo lﬁﬁ//_ 7’ L 20 (7
Signature: qﬂ\w’“*{\'; “‘(\i‘«é&{‘ o,

| LEGAL NAME OF SECOND INVENTOR/ASSIGNDR '
Inventor: SUZUKI, Shouichi _ Dare: OCTO &6/" L(I'/ 2@( 7

. 5 - o o .
Signature: ai%@@%é’/?fx} S A, AAAY

Lo
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LEGAL NAME OF THIRD INVENTOR/ASSIGNOR )
Inventor: OHUCHI, Watary Date: 0 c/,( o !7 ¢ 1;./ ﬁ“ / 20 (?

M;é:ff,fg 14 Cﬂwvg,xéu« |

T S
Signature: Ll

LEGAL NAME OF FOURTH INVENTOR/ASSIGNOR

Inventor: LIU, Liging Date: 0 cTo za el L‘L‘r 29(&7

Signature: Z/Z'?// M Z“/‘%/ -
4
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Docket Number
70404.4720/ha

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Tomoki YOSHIMURA et al.
Application No.: Currently unknown
Filing or 371(c) Date: Concurrently herewith

Title: TERMINAL APPARATUS, BASE
STATION APPARATUS, AND
COMMUNICATION METHOD

EXPRESS REQUEST TO BEGIN NATIONAL EXAMINATION PROCEDURES

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

Dear Sir:

This is an express request to begin national examination procedures under 35
U.S.C. § 371(f). As required by 35 U.S.C. § 371(c), this submission includes a copy of
the International Application as filed, unless a copy of the International Application has
already been communicated by the International Bureau; an English language
translation of the International Application as filed if the International Application was
filed in a language other than English; an oath or declaration of the inventor(s); and the
national fee.

Respectfully submitted,

Dated: December 6, 2019
/Joseph R. Keating #37.368/

KEATING & BENNETT, LLP Attorney for Applicant
1800 Alexander Bell Drive, Suite 200

Reston, VA 20191 Joseph R. Keating
Telephone: (571) 313-7440 Registration No. 37,368

Facsimile: (571) 313-7421
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Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. 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 First Named Inventor |[Tomoki YOSHIMURA
STATEMENT BY APPLICANT [ —

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number 70404 .4720/ha

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
Examiner| Cite . : ; '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No : ; :
publisher, city and/or country where published.

EFS Web 2.1.18
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor | Tomoki YOSHIMURA
STATEMENT BY APPLICANT [ —

( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number 70404.4720/ha

1 Official Communication issued in International Patent Application No. PCT/JP2018/019870, mailed on August 14, %
P018.

5 '3rd Generation Partnership Project; Technical Specification Group Radic Access Network; Study on New Radio (NR) |:|
Pccess Technology Physical Layer Aspects (Release 15)", 3GPP TR 38.802 V(.0.3, March 2016, pp. 1-19.

3 NTT DOCOMO, "New SID Proposal: Study on New Radio Access Technology”, 3GPP TSG RAN Meeting #71, |:|
RP-160671, March 7-10, 2016, 8 pages.

4 NTERDIGITAL INC., "Code Block Segmentation for Data Channel", 3GPP TSG RAN WG1 Meeting #89, R1-1708357, |:|
ay 19-19, 2017, 2 pages.

5 | G ELECTRONICS, "Consideration on CB group construction and configuration”, 3GPP TSG RAN WG1 Meeting #89, |:|
R1-1707660, May 15-19, 2017, 4 pages.

6 NTT DOCOMO, "CBG construction”, 3GPP TSG RAN WG1 Meeting #89, R1-1708483, May 15-19, 2017, pp. 1-5. []

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.

EFS Web 2.1.18
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Application Number

Filing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Tomoki YOSHIMURA

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

Examiner Name

Aftorney Docket Number 70404.4720/ha

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 Joseph R. Keating #37,368/ Date (YYYY-MM-DD) 2019-12-06
Name/Print Joseph R. Keating Registration Number 37,368

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.

EFS Web 2.1.18
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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.

EFS Web 2.1.18
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INTERNATIONAL SEARCH REPORY

International application No.
¥

PCT/JR2 119870

Q18/0

Al CLASSIFECATIO\T OF SUBJECT MIA TER

C1 HO04L1/16(2006.01) 41

e i

According to International Patent Classification (IPC) or to both national classification and {PC

B. FIELDS SEARCHED

Minimwm docunmentation sez
2041.1/1

i+ P
LT . L.

Documematlon searched other than mininmum documen ta-‘tion to the cxtent ihat SUCh documents are included in the fields searched
d examined viilily
dour ]

mined

nodel appllicallions Ja el

of

uti app]w”otlonr Japan

a h 2 ! of Japan ,
Electronic data base cousulted during the international search (name of data base and, where practicable, search terms used}
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category® Citation of docoruent, with indication, where appropriate, of the relevant passages Relevaat to claim MNo.
Y NTT DOCOMO, INC., CBC fonline}, 3GPP 1-12
RAN WGI #89 RI~17( 7
Y LG Electronics, Consideration on CB group 1-1i2z
constructicon and configuration [onlinel, 3GPP TSG
RAN WGl #89 R1-1707660, May 2017
Y InterlRigital Inc., Code Block Segmentation forx
Data Channel [online], 3CPF TSGC RAN WC1l #8&9 R1-
1708357, May 2017

D Further documents are listed © D See patent family annex.

n the continuation of Box .

* Special categories of cited documents: “T”  later document published after the international filing date or priority
‘A’ documeni defining ihe geuneral staie of the art which is not considered date and 1ot in countlict with the application but cited o upderstand
to be of particular relevance the principle or theory underlying the invention
application or patent but published ow or afier the international “X”  document of particular relevance; the claimed invention cannot be
g date considered novel or cannot be considered to involve an inventive
5 - . . . - Sie - -3 . U e taken a £
a4 riocum ent which may throw doubts on priority claim(s) or which is step when the document is taken alone
i sk I3 v w R - e P : _
cited to establish (e publ \1“‘““}“ date of andther citation or other “Y”  document of particular relevance; the claimed invention cannot be
e : 7 .
special reason (as specified) considered (o m\/uive an inventive step when the document is
‘O docuient referring 1o an oral disclosure, tse, exhibition or other means combined with one or more o ch documents, sudl combination
o i Hhvious ers e
‘P’ document published prior to the international fiing date but later than being obvious 10 & 9"*“’ 1 shitled i the art
the priority date claimed “&”  document member of the same patent family

02.08.

2018

Date of the actual completion of

the international search

Date of mailing of the international search report

14.08.2018

Japan Patent €
3-4-3, Kasumigd
Tokyo 100-891

Name and roailing address of the ISA/
¥iice

ki, Chivoda-ku,

5, Japan

Authorized officer

Telephone No.

Form PCT/ISA210 (second sheet) (January 2015)
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION

METHOD

First Named Inventor/Applicant Name:

Tomoki YOSHIMURA

Filer: Andrew Marcon Deschere/Michelle Rhodes
Attorney Docket Number: 70404.4720/ha
Filed as Large Entity
Filing Fees for U.S. National Stage under 35 USC 371
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
NATIONAL STAGE FEE 1631 1 300 300
NATL STAGE SEARCH FEE - REPORT PROVIDED 1642 1 520 520
NATIONAL STAGE EXAM - ALL OTHER CASES 1633 1 760 760
Pages:
NATL STAGE APPL SZ FEE PER 50 PGS >100 1681 1 400 400
Claims:
INDEPENDENT CLAIMS IN EXCESS OF 3 1614 9 460 4140

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 6120
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Electronic Acknowledgement Receipt

EFS ID: 37938308
Application Number: 16619970
International Application Number: PCT/JP2018/019870
Confirmation Number: 1165
. . TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION
Title of Invention:
METHOD
First Named Inventor/Applicant Name: Tomoki YOSHIMURA
Customer Number: 54072
Filer: Andrew Marcon Deschere/Michelle Rhodes
Filer Authorized By: Andrew Marcon Deschere
Attorney Docket Number: 70404.4720/ha
Receipt Date: 06-DEC-2019
Filing Date:
Time Stamp: 09:24:01
Application Type: U.S. National Stage under 35 USC 371
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $6120
RAM confirmation Number E2019B6024232148
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
695832
70404-4720-PTO-20191206-
1 Power of Attorney Signed-Power-of-Attorney- no 2
Sha rp-PTOAIA82B. pdf fbAde2c7bedach7569c5F22c242d39a5f05,
d4a5
Warnings:
Information:
1226731
70404-4720-PTO-20191206-
o 9
2 Application Data Sheet ADS-2ia0014_r14-Sharp.pdf no
8b2d935daf7560ba7bbb491b4ff2044db10]
Warnings:
Information:
369239
70404-4720-PTO-20191206-
3 e yes 72
Specification.pdf
2ce7e9b97b49518789f177a84c8eb66e372¢|
70caf
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 64
Claims 65 71
Abstract 72 72
Warnings:
Information:
795275
Drawings-other than black and white 70404-4720-PTO-20191206-
4 . . . no 16
line drawings Drawings.pdf
ch2b5f69cffa7dd72cf532c626d46b517735
Warnings:
Information:
247537
70404-4720-PTO-20191206-
5 Oath or Declaration filed Signed-Declaration-and- no 2

Assignment.pdf

b81d5bce2a9d846cf99b8a75271a33bcf16
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Warnings:

Information:
14666
Documents submitted with 371 70404-4720-PTO-20191 206-
6 Applicati Express_Request-to-Begin- no 1
pplications National-Stage_pdf 430a48bb7dd2cb8eeb5 341759ec091b443¢
cdea3
Warnings:
Information:
1034967
7 Information Disclosure Statement (IDS) 70404-4720-PTO-20191206- o 4
Form (SBO8) US_IDS_Form__SB_08a.pdf
130fb118b7fc9da79b87adaed 3f4feca2ce3
35a3
Warnings:

Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for

autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

2627241
70404-4720-
8 Prior_Art-20191206- yes 40
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AFw e, #EA, REEBOCBIX, 1 A3EBOE1IOCBE, 1 /238D
HB2OCBZEZEA,. HIalEB1OCBOE 1OV A XFHiEE20CBOE20OH 1 AL
KEL, WERIHEEOC BOZEENIE, fidEEOCBGoOWT N 1 Dizg&Eh. 1isd
BHOCBGIE, 1 EA3EBOB1LOCBGE, 1 £AFXEBOE2DC B GEGA,
BESE 1 OCBGIZEENDRALE 1 OCBERZEHE 20D C BORMIL, WEHFE20DCBG
ZEHENAWEELIOCBEWMIEE2DOCBOME D) E AXL, W15l 1 A2 TEKROE 1
DCBGDOAL Ty 7 A Bt ] F2XEBDOE2DCBGOA vy 7 AKX DN
CRMEE l 2 EEOE 1 DOCBGIZEENDHHEEDOCBDOA 7y 7 Ak, il 1
FAIFEBOE2DCBGIZEEFNDIRHEEOCBDOI Ty 7 AL D /X<, |l 1
EFLIFEBOE L OCBOA Ty 7 Ak wigtl F23EEOE2DCBOAL Ty D
ZE DRI,

(001 6)

(1 0) ARFEWDOHE 1 0 oERIEX, FHEFREDME LHIETH>TC. NI UVAFR—NT
w7 =2EHOCBIZHEIL, Ml EBOCBDOFNEFNE2/ ST D A7y &, N
NSUVAR—- R TOVIEEETLIATY T, BEOCBGOENFNIZXNIETHHA
RQ—ACK%ZZETI2 ATV S L, A, WEHEADOCBIX 1 FAIFEHDOE 1D
CB&, 1 E#FAFEBOE2DCBEEHA HiLE 1 ODCBDOE 1 OV XIXFiEIHE 2 D
CBOHE2MY A XL KX, WiEd#ElEOC BOENENIL, MTEEROC B GOV
N1 DIZEEN, BEEEBOCBGIE, 1 FA3EBOE1OCBGE, 1 £33
DFE2DCBGEEH, Hiadl /2 B3EBOE 1 DODCBGOZTNTHNIZEETNDHTLE |
DCBELIURIFEE2DCBOE 1 oGatElL. it 1 FAZIFEBEOE2DCBGOEN
FRIZEENBHEE 1 OCBBLIURMITE20CBOE 20E LY KX, HEZ%
WEHE2DOCBZELCRBGIE. MiEl ]l £-3EEOBE T OCBGOWTNITH D,

(001 7)

(1 1) AFHDOE 1 1 ok, HHFEEOW®E HIETH>T, NIV AR—-NT
w27 &#EHOC BIZHEIL. BElE@8EOC BOFNEFNE2 5T 2d ATy &, HiEd
NSUVAR—RI IOV I EEETIZATY S, BHOCBGOENFTNIIHNIGT HHA
RQ—ACK%(2ZET 2 ATy TL, 2R, it BOCBIL, 1 FAIEEBOE LD
CB&, 1 £2AFEBOE2DCBEEA, Al 1 ODCBDHE 1| OH 1 XIXAiids 2 D
CBOE2DHY A AL REL, MEEHEOC BOZFNFNIE, Ao CBGOWT
n 1l DiIZEEN, BIEEEBOCBGIE, 1 FA23EBOE1OCBGE, 1 4136
DOFE2DCBGE2EH, High ] E2IFEEBOE 1 OCBGOENTIIEEND AT 1
DCBBXIUREHE 2D CBDE 1 &L aiid | FA23EEOE2DCBGDOEN
FZEENDHERE I DOCBELURIEE2DC BDOE 2 DEFHE LY KE <, mrad ]
FAFEEOB20CBGIZEENDIE 20 C BOBOFEMIL, el 1 £ 72138 MOE
1OCBGIZEENDE2DC BOEDINEEME L D KX,

(001 8)

(1 2) AFHDOE 1 20BEIE, HiMR2EEO®E HIETHH>T, I AFR—-NT
w7 &=EHOCBIZHEIL, B EBOCBOZFNENE2/ETDE ATy &, Hidd
N VAR—=RNTOAY I ERETEIATY T, BEOCBGOENETNIZNIRTHHA
RQ—ACK%2ZET 227w L, %X, WREEDOCBIX 1 EZIFEHDOE 1D
CB&, 1 EFAZFXEBOE2DCBEEA, Bt 1 DCBDOE 1 OH 7 XIXFIEIHE 2 D
CBOH20MY A AL KX, piEd#HEo C BoOENENIE, fiE#HKOC B GOV
1l DizEEFN, ARIEBOCBGIE, 1 FAIFEBOE 1 DOCBGE, 1 £42I136EK
DFE2OCBGEEA, MalEB I DODCBGIZEENIFEE I DCBERIGRE2DC BD
FlZ., MIEEE 20D CBGIZEENZREE I DOCBEREHE 20 CBOME D E AL,
BiEd 1 F23EEMOE 1 DOCBGDA 5Ty 7 Rk, fiad 1 F2FEBOE2DCBGD
AT I AXONXL, @il TARBREHROE 1 OCBGIZEENIHEEROCBD
LTy o A%, wiEd ] EABEROFE 20C BGIZEENDIRIEHEROCBDA VT
ALV NXL, BiE 1 EAIFEBOE1OCBOA VT w2 A%, ®iEd 1 £-213850
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F2DCBDA YTy IZALDKEFW,
(FEEHO RN R ]
(OO0 1 9]

Z ORI I, mAEEEE. IRIZ ED ) V2B LU ETIY ) VI BER
THENTED, £/, FBMFEEREIX RIRMCED) 2K £AZETOY) Vo
BWEEITDZENTE B,

GRS ERANZD)
(OO0 2 0]
(K1) AREEEEROMHLHBE Y AT LADOMEXTH S,
(2] AREMPED ~EBRIRDIER TV —A, YT TV —A, BXU, 20w b
DI % R —HITH 3,
(X 3] AREHILRED B IZEZDHEY Y —Aty hORYEY TZTO %R U7~
XThD,
(X 4) REBEREBO—BHRIZBEDIE L OWHERTIH (4—s tep conte
ntion based RACH procedure) O—#lZz2RIXTHD,
(X 5) WHEDXE Tt 23 0 0 0 DD %2 RUAEKTH S,
(X 6) AREHEEEROKTEAIE S 0 0 1 OWEB 2 RLEZKTH 5,
(X 7) AREHEFRERO —EBRRIZEDIE 1 DR D L OBRNEEDOE 1 ORNTNL—TDb
kD (M7HIZBWTIR n=1~3) iIZH#INDIEMEDO—HlERITHTHD,
(X 8] ARHENMEHRED —EBRRIZIRDE 1 DRY D  OBNEEDE 1 ORI IV—TDb
kD (E8HIZHEWTIE, n=1~3) ZHDHXNBEEO—P 2 RITHTH 5,
(K9] AEMEEDO —EBHRICEIE 1 ONWOBZDFEEZRT—HTHB,
(M1 0] REMEED —EBREIZFRDIZI—RTaw Z0HE#401 12835 a3—R
Jaw oMEREIRTEEZOOE L OTIHO —Hl2 RTHTH B,
(K1 1) AREMEIERED —EBRIZE2C B GOMEN 2 RLEZKTH 5,
(Xl 1 2) KREMHIED -BEBRIZELZC B GOMENE2RUZXTH D,
(K1 3] KREMEED BRRIBEIWHEF v VI Y IR LY NRVINBRYV
BHRICHEHDXEX NI EMEHIEZ R THIXTH B,
(M1 4] KREFEED —BRIZELIEY MERBIUYBHHE4 005D — KT Y
FIAED % BRI TH B,
(K1 5] REMEEIZE T 2iGRER 1 OB EZ R TOy JKTH B,
(X1 6] KEMEEIZE T2 HMEHE 3 OMKEZ RIBE TOoy JMTH 5,
(FsHA %2 i3 5 7~ DIEHE]
(002 1]

AR, AR OEMZEBIZDOWTHIT S, AFOFHIICEEFNIERE ‘261D

i, ‘PRI hBT . E4E. SREINDT OWVTIIZHABZLNTE LW,
(00 2 2]

L&, AR OMRREE S AT AOBERTH B, LIz BT, JEmGE S 2
TAhIE MAREELIA~1C, sLURMEEE3 EEMT S, TN, mAEE] A~1
CHRIMKRIEE 1 LT 5,

(00 2 3]

IR, REMEREOMRE 7L —A (radio frame) OO —HNIZDOWTER

A9 %,
(00 24)

X 2 2., REFEZEO —BRIGRLIMHR T L —A, Y770 —4 L0, 20V +D
R E2RT—HITHd, M2ITRT—HITX A0y hOEXIX0. bms THhY, ¥/
TV —ADOEIXFIms THY, MBI —2A2AD0EIXIZ1 0ms THD, Ay M, K
MIEIR B T2 )YV —AE) B TORMNTHo>TE LW, Ay ME., 1 DO KZ VAR
—NTav IRy FINDIHENTH>TE L, NTUVAR—-NTav2iE 1D2DA
aw My 77X TE LW, NI VRAR—=NTav i, BAiE BXIE MAC : M
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ediam Access Control) THEXHIAEOME (H21E. B2
s (TTI : Transmission Time Intecrval)) RNIZHEE
XNBT—RDHELTHH>TE LW,

(00 25)

28w "OEXIE, OFDMY VERILVOBIZE>TEZLNTE LW, HlziE. OFD
MY YUFRILOEE. 7. F23, 14THhoTE L, A0Ow hOEXZ, 25<E&E0
FDMYVHRINDEIXIZEDEEZLNTE LW, OFDMY VFRILDOEIIE, H20DH
TEY ) THEICADRLEEREDELSZILNTE LV, OFDMY VRNV DOEXE, OF
DM Y HRIVOERIZHAHNONEEERT—VTEHm (FFT: Fast Fourier

Transform) OFRSYMIIALBSLEERDEEZLNTE LW, OFDMY
VIRVOEIIE, SOFDMY IV mMINZ Y120V w L7 w272 (CP
Cyelie Prefix) OEIXEZGATELINY, 22T, OFDMYVEILIE. ¥
VAN EITFRINTE KW, Fa, kRE 1 EHEMFERKE 3 OBOMmEIZS T, OF
DMBADEEHANMEH I NEEE B, SC—FDMA®»DFT—s—0FDM
X NS | EEINE5SC—FDMAYYRIL, 8L F7/~1k. DFT—
s—OFDMIVANZOFDMY VRN EEIEEINSE, DFD, OFDMY VRIVIE
. DFT—s—OFDMY VKRN, 8LU/F&lE SC—FDMAYVERNLVEEATE
v, #HiziE, Aoy hoOEXZ, 0. 25ms. 0. 5ms., Ilms. 2ms. 3ms
ThHoTE LW, OFDMIZSC—FDMA, £k DFT—s—OFDM#%Z&ATYE
Fu,

(002 6]

OFDMIiZ, WEEIE (Pulse Shape) . PAPRMEM. FISINED AR,
ok TaNRVVT BEU G AL (B2 K. AHENRSE) BEH I N
XN FFY ) TOMEFREED., YAVFFy) 7ToELHRIE HEOY TRy )T
MZEINIESEER RETDEEHTATH>TE LW,

(0027])

YTV —AORIE, IlmsTHo>TEL, YTV —L0REIE BloY 7+
YU TR SEEZONTE v, FIXIE BHloY ey ) 7RSI 5k HZ2 T
HEEE. YT 70 —LDOEIFX]Inms THoTE LW, Y770 —A40 1. F~0%
o2y NEGATHEINTE v, #l2IX Y77 —AF2o020y h4&&
ATRERR XN TE LW,

(00 28]

fiEft 7 L — 20k, HEOY T 7L =22 5ATHRINTE Lv, 7L —20728
DY T 7L —208%. HlZIE. 1 0TH->THE IV, BT L —AF, HEOADOY K
EEATHERINTE LW, 7L —2077-do A0y bR, HlziE. 1 0THho
TH L,

(0029])

IR, AR ERORE % OBKRICHEDIYWHF v 2B XKUY 7L E T 5, i
FRIEEIL, WHF YR, BEOFAGE WHS TV ERXRELTE &vw, HEiEEE
Z. Ty, BEOC S F G WY TR ERELUTE LW,

(0030)

OV Y IZYMTF vy 2NVELOCTD Y Y IZYMY 7Lk, FOY VY IESEEEIRY
b, EOV VYT Yy 2B XIO R ) IS TIVE. BV U IESE BN
Xz, ROV VIYHFY»RINLEILCED ) VI F» 2V, WHEF Yy 2L EE
FEFRX D, ROV IYELY T FNE LT LYY IRy 7))Lk, MELY 7))L &
EIEFRI D,

(003 1)

Vit AREEE 1 5 IR EEE 3 AD YY) V7 OMERBE TR, UTFDO EY Y V7Y
YRINUPDBRSEEACLENTE v, ED) YT v 3Lk EAE» S HII N
PG EIEET D202, WHEIZE>THHEINTE L\,
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-PUCCH (Physical Uplink Control Channel)
-PUSCH (Physical Uplink Sharcd Channcl)

- PRACH (Physical Random Access Channel)

PUCCHIEZ EOVYIflffEHR (UCT :Uplink Control Inf
ormation) Z2XEFT2LOICHNEND, EDVY U IHIARBRIE. YOV IF
Y RIINVDOF ¥ 2IVRERM (CST :Channel State Informatii
on) . YWHXEDAOBOPUSCH (UL—-SCH:Uplink—Shared C
hannel) VDY —Z2&HERGTBZEZDICHOOENBZ AV a—) 7Yy 72 (SR
:Scheduling Request), FOUYIZF—X (TB: Transpo
rt block, MAC PDU:Medium Access Control P
rotocol Data Unit, DL—SCH:Downlink—Shared

Channel, PDSCII: Physical Downlink Shared
Channel) (23034 252HARQ—ACK (Hybrid Automatic Re
peat request ACKnowledgement) 2#5%, HARQ—AC
KiZz. ACK (acknowledgement) £/ IZNACK (negative—
acknowledgement) #5339, HARQ—ACK#%, HARQ 71— R\
7. HARQHIHEH, LT, ACK/ NACKE:E/HTSE, HARQ—ACKIZ, C
BG (Code Block Group) O7OOHARQ—ACKZEHEATE LW,
MoV AR—=NTOw Z2IZEH5EEFNDZCBGO R E XD /ZOOHARQ—ACKN
PUCCH, /&, PUSCHIZBWTIKEEINTE L\,

(003 2]

F v FIREREHR (CST :Channel State Information)
X, FYRILREERE (CQT :Channel Quality Indicator
) 57 (R1 :Rank Indicator) 28ATELW., F¥ 2L nE
Bl L a—&75EfE (PMI : Precoder Matrix Indieca
tor) ZEATE XV, F¥ RIREBHRITZ L 21752 E5EALTE LWV, CQ
Lk, F¥ 2VRE (EGEE) CBEE3 ETHY. PMIIK L a—X%&HER9
BETHD, RIZ, FEZV7 (F43 REVLYE) 2ERII2EETH D,

(003 3]

PUSCHIZ EYVYYr2F—4x (TB, MAC PDU, UL—SCH, PUSCH
) BRETBOICHOND, PUSCHIZ, EV VY25 —REIIZIHARQ—AC
KE XU E2EF ¥ RIVREBERE XET L2 2OICHGNTE LW, PUSCHIZF
¥ XOVIRRIBISIRD A, 721k, HARQ—ACKB IUF ¥ FIVREEBIEIRD A% %G9 2
FZOIIZHAWONTE LW, PUSCINX, JVYHLAT Vv AAY v —TY3%EET 25720
ICHWHND,

(00 34)]

PRACHIZ, ZVRLT VATV TUTN (FURLAT IR AAY I 1) &k
54 d-bIcHVWSGNS, PRACHIEX #laxratiy, (initial co
nnection establishment) 7Oov—I%, N RA—NTI—
Ty, aAxZvavEiEy, (connection re—establishment
) Ty —Yy, BEOVUITF—ADEGEIITNTBE (41T | BXUPU
SCH (UL—SCH) VYV —ZADERDDLBEEE —EHZ R 72OIZHGNTE LW
o TURLTIRAT) T U TNIE WMAREZEL D ENEID) EZ6NET Ty I A (
SURNTIRATIT U TNA Ty 7 A) 2HEMBEXE 3 IENT 20050
TH LU,

(00 35]

FURANTIRAT) TV INIE MBIV N =T VA Ty I AT B Z
adof f—ChuRMNEFA TV I TRNTEHZIEIZE>TEZLNTE XY, Za
dof f—ChuRslE, YWEHNL— RS —T VAL VTV 7 A0CEIONTERINTE
WV, 120RIVIZBEWNT, HEBOT VELAT ZRAT) TV TUREZINTE LU,
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SURNT IRV T TIING, SURLT IR AT TV TINDA VT 7 AL
EERDFRFEINTE LN, FVELT IV ATV TV INDOEED A VT 7 AWK
G BERDE T VALTIVATI T IINVE WLV — N = VAL Ty A uk
A7) 7T NORBRLZMAGHLEIZHIEUTE W, WHIL— N> — VA1 VT
WA u, BLU, Y142V w7 MNE VATALARBRICEENDHEBRICADALLS L
SWTEHEZLNTE LWV, WMHIL— Y= VAL T A uld, SVALT IR RAT
DTV TNIZEENDRANZTHNT A VTV I ATHO>TELID, FUVELT IR AS
VT v 7ViE WL — N = VAL Ty 7 A AR EERDEEFEINTE &
A%
(003 6]

Vi AREEE 1 S ERMFEE 3 A RD) Y 7 oMBIEETIZ. IR EY Y oy
TFIDBHOONTE LW, LDV IYy 73 Ivid, LAE» oI Bl e %k
G4 BH72OITMHAINDNSTE WD, WHEBIZL>CTHHEINDS,

BV vsEES (UL RS :Uplink RelTerence Signal
)

AREMLEBIZE T, DA EEUTD2DO0X A TO LYY Vv IBREZNDR L
EHWOLNTE LU,

-DMRS (Demodulation Reference Signal)

SRS (Sounding Reference Signal)

DMR S, PUSCH, LU,/ £7/~12. PUCCH®DXEIZHH T D, DMR S X
. PUSCHZZZPUCCHELEHEINTE L\, HEMmEE3 X PUSCHEAZIE
PUCCHMDESHEEZITRD OIZDMR S 2ffHd 5, IF. PUSCH&DMR
S#HLIZKETDZ a2, BIZPUSCIIZ2ZEETL LT D, ZDMRSEFFEPUSC
HIZHHHEUTE v, AR, PUCCHEDMRS 2LI% 53522 %2, FiZPUCC
HZEETBEMT S, DMRSIFZFEPUCCHIZHRLTE L,

(003 7]

SRSk, PUSCH, 8&U %71k, PUCCHOXEEICH#HL A TE L, S
RS}k PUSCH. 8&U//F413. PUCCH®REBIZEEH L TE Luv, FiHljaE
3k, FYy RANREBOMMED/ZOIZSRSEHNTE LW, SRSIE. REOVYYrZAOY
MIBFBH T 7L —L0ERE. 7213 BENPSITEHDOF DMY VRIZEWTHE
fEXNTE Lu,

(00 3 8]

HMHEE 3PS AEER 1| AOF) ) VOGBS TR, BAFO T Y v 7T
J\’/T\}l/#ﬁﬁb\bM’C% KW, ROV YIZYHET ¥ 2VIE. LAE» 6 1 X vl = 1k
5925720 PiifE i K> CTHEHINTE LU,

-PBCH (Phyblcal Broadcast Channel)

-PDCCH (Physical Downlink Control Channel
)

-PDSCH (Physical Downlink Shared Channel)

PBCHIX ¥mAREEE LICBWTHBIZHWONE Y AR~ VT A A= ary 7Oy
27 (IMIB:Master Information Block, BCH, Broad
cast Channel) ZfATD-DIZHNOGND, PBCHIEX, Ar@dDEENE
WICHDEREXINTE LWV, #HlzE. PBCHIZ, 8 0ms ORIETXHREINTE L\,
PBCHIIZGENBHERDOALS LE—BIE, 80ms TLITHHFINTE L, PBC
IME, 288U 7HFY U TFTICkOMEINTE LY, PBCINE, 2, 3. £k 40
FDMY VRN EEGEATRHRINTE LW, MI Bk, FEPEES0OENF (£ Fv oA
) BT AR E EATE v, MI B, PBCHAREINZAOY hDOFBS, W
TV —LDFr., BLO., BRI LV —-L0F50L0L<E BRI 2ENREEGA
THEW, B OFRTHERIIM I BIZHENTE LV, #E 1 ORTHERIX., X247
DXRAIARAY =V 2, FVURLTIRAAY R -3, JURAT IR AAYEZ—IV4D

AT&T et al. Ex. 1002 p. 134 of 382



—WBEIFEBICABLS EEHNONDZEHRTHHTE LW,

(003 9]

PDCCHIX, FTYYv2&l1#E#R (DCI :Downlink Control 1
nformation) ZX(ETEHHDIZHOOLENS, FY D ZHEENERIZ DC1 7
A=y MNEEEERING, OV U IHIERRIE FYOYV 205 (down 1 i
nk grant) FAZEFEDVYI2ZZ2 (uplink grant) OWINm,
AR EEGEATE LI, OV VI TSV NI POV VY I2T7HA AV (dow
nlink assignment) FZFERNI)IV2#H)YET (downlink a
llocation) EEMRERINE, LV YISV RNETRDIV VI TS50 NI, %
EDTTZ 2 NEeEWRINDS,

(004 0]

12O TIN50 ME, 1 20— 7RI HD I >OPDSCIIODAY Y2
— ) ITDEDITABRSEEHOENS, TV TS MNE BAROYV I T750
PEEINAZAOY NERERIUAOY NAOPDSCHDAY Y a—1) Y Dbz <
EEHWLHNTE KU,

(004 1)

Il 20O ROV NE 1 20—V TR IVAD 1 DOPUSCHDO A Y
— D) TDEOIIABRSEEHNYLNTE LW,

(004 2]

TV Y ZH#E#RIZ. EDC B GHEBRIEEINAZ0E2 A9 HREEATE LW,
EDOCBGHWHBRITGREINZNE RTIHRIE. CBGOREZIERT DHERE £ PEARY
Nd, CBGOREZBRITDERIE NIV IHIEERICE>TArYa—1) 27X
NHZPDSCIL, BLU /7%, PUSCINCEENTEBRIZEEINDICBGE AL
THE LW, CBGOXEEERRTIEHRIE. 4CBGOXREE2BRITLIBEHREEL N) Y
VIRIEEHRIZ LD AV a—) v X NBEPDSCH, 8LU, -1k, PUSCHIZ
GEND RS VAR—RNTOVIIZEETNEZCBGCOENCRg. BLT X1k, &b
SUAR—PI TRV I ICEENDECBCORAENCRG max il RIS
ZoNdEY Ny I TH-o>TE LW, FHEY Ay FZHEEFNDZIEY hozhehnid ]l
DDOCBGIZHILHUTE LW, CBGREEIND I L E2RITZOIZ. Ly Mx ‘17
Iy hINTE LIV, CBGRREINBWVWI L ZRTZHDICZ, HEY MNE ‘07 iZv
W RINTE LW, BB, CBCOREFEHERIDEWRMA RV VI TS5 NMIEGEEND
BEZiE, PDSCHIZEEFNTHEHBIZEEINDICBGEZRLULTE LW, £/, CBG
DEEERRRTEIEMNL LDV VI TS5 NMZEENZESIZE PUSCHIZEENT
BHEEXNEICBGZEZRLULTE LV,

(004 3]

TV Y ZHAERIZ. V7 Yy NOUBSEE2ERTBBEE2 SATEEINTE
KW, V7 REY NOMB AL, VI REY R TSIV aTIMBBEATE LU,
“YTZ7REY NETSYIaTRT ik “MMEOREBREIZANT (BfF) INndYV T
MW NEEEOREERENONETIZIE” THoTE LW, freoddEaglL, #l
ZIEATRY, XN T7. T4 ATETH>TE LN, V7 MY NOAUM HFEZIERT S
ERIE, NS UVAR—=KNTaw 7 iIZE5ENBCBGOENCRGg. BLT 7~k S
VAR=LITOv Il EENDSCBCOERRAENCBG max PR EEREITILR
LY Ny S THhoTE I, V7Y OB GiEZBRTBERIE CBG
IR TAARNTINAZY 7 NEY MR TSy vaXndhErE2HRT2EIRTH-T
ELV, CBGIZHIETDE2ARTXNAY 7w hME, CBGIZEEND C BIZHIRT
BANTINEZY T MEY N THOTE LW, #EHEY Ay IZEENDEY hoThT
E1 >2OCBGIZHInULTE LW, CBGIZXILnT DY 7Ry N2 7oy yagdsdZ
EHERINARLEER 1 IZIERTD201Z, by Mt ‘17 [Ty hXNTE LW, CBGIZX
9 AV I RNEY RZ2 7593 albBnl e AIEE 1 IZERTZZ01Z. &y M
07 Ty NIRNTE LW,
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(004 4)

“CBGIZHINTDANTINAZY 7 EY TSy Taxhdainah” &, “CB
GIZIRddY 7 ey NBESIZHOWLNE PEDR THoTE LW, #lziE. CBG
D SGD7-DIZ, FZCBGIZXHIRTHY 7Ry MBAHOOLNENENNY 7Ry D
WU 53k Z GRS 2 BMICA B ERIEILE2LNTE LW, CBGIZHIEd SV 7 b
'y NI, CBGIZHIaU, VI MY IZF7IZARNTINZY 7 RNEY NTHHTE LW
s ZCBGIE HEANHIXREINAZCBGTH-oTE LW, #RIE CBGIZHIETHY 7
MYy IMESICHOWONRWI & 2 REE 1 IR 720ICHEEY ML ‘17 Tk
W RINTE LI, CBGIZHRET DAY 7MY MBESIZHWOND Z & ZimARME 1
WZHRTA720I1IZZEY ME ‘07 12y hINTE LW,

(004 5]

“CBGIZHIRTDARNTINAY 7 REY "R T7 Iy aXxndzinghs»” i, “CB
GOZET—RE, HCBGITHLT DY T MY "BEEESINENEN” THOTCE L
W, ZCBGOHEZIZBEWT, #HCBGOZET—&E, %Y 7 MY "G INE
BHY 7 hEw FOMBTjEEZ RS AIHERICDRCEEZEZIIEZONTE LW, #i
ZIE, FCBGOZET—REHEARNTINAZY 7 MY DFIEINBRNT & % U A%
B LIZHERTA~2OIZ#Ey M ‘17 2y hINTE LW, ZCBGOZET—X &
FARNTINZY T N MDBEEINEZ L2 AEE 1 IZHERTH2 7201 E Y M

07 2y PEINTE K,

(004 6]

MARE 11X, b UAFR—-INTavrilEENSZ A -RTav oo a—R (55)
WZRBRUZESIZ, a—R7ay ooV 7 ey hoo—E, £/21k &2 AMTLT
LV, WiREEL X V7 MYy SO AEEZRRT AEWRICEDOWT, a—R7o
WMDY 7R 27w albTE L0, FIZE WREELIX Y7 ey N
HAGEEZERTDEMICE>TCBGIZNIRT DY I Y 2 T7ovaddl ezl
IRANEBE., FHCBGIZEENDII—R Ty 7D/ 7 Y K2 7592 alTHh &
[N

(004 7]

NV AR—=KMT7OW IR TE2ARNTINAZY 7R EY MR T T aX b
M, FMEODHARQ O ZIZXIEdT DA KNIV AR— 70y 7D2dbdPDS CH,
BLO/E-3 PUSCHZA Y a—) Y7320y 7HBHRICEENDIHT
— XGOS, FIREOHARQ O AZHIRT 2EAIO NV AR—NTa vy 70
72 DE T —RIBEZ N U T ) o T NENIAR /T H5Z2 5N TE K
W, B2, SRR 1 IR, TEDRITARQ Oy ZIZWIEd D h IV AR— KTy
DEHOPDSCH, 8XU//£/7~i1k. PUSCH%2 AT a—) V745K 7
ERZZE L, & NY Y > ZHIERERICEG END2H T — R IFEOEL, ZrEDHAR
Q7Y ZIZHIETDEBDNT VY AR—-KNTOY ID-O0HT— X B LTy
BOoTWBAEGIC, MEO NS VAR—-N 7Oy 7DDV 7 Y &2 T75v Y
ALUTHE LN,

(004 8)

“NIUVAR—=RI 7Oy 2T 2 ARNTINZY 7 RNEY NIRRT S5y vaXnd i
HEMN X, ‘DI UVAR—bITOv Iz 5V 7 ey hAMESIZHOV S NS
T THoTELY, ‘DI UAR—RNTOVIITHIRTDIARNTINSZY T RNEY YT
T aXNBENEN L. ‘DI UAR—-INTOVIDOZET XL, FEDNT U AR—
7w 2232V 7 hEY RBEEEXINDINEN THHOTE LU,

(004 9]

NS VAR—=NTOv Z2OMPREEDZOOPDSCH, BXU /£~ 12PUSCH%
ATV a—=) IV ENSE D) Y 7HEIENERE. CBGOXREL2ERT 2N &
KU &R V7 MEY NOME jikE2ERT 5 EHREFE A TE LY, MT VAR
— 7oy Z2OHEGEDZOOPDSCH, &0,/ 741k, PUSCH®OAr Y a—
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VY HGSENDS T Y 7R IE. CBGOXELZH AT, X0/ £~
. V7 by b SEERERTAEREEATE LY, VI UAR—-NTOVID
WHBEED /OO PDSCH, 8&U,/F4E, PUSCHOA 7 Ya—Y) VU IZHNS
ND ROV IHIERIZCEEZNDCBGOREZBRTLIIER. B £/~ V7
My MO 1L EFERT A ERIE. AL UOTHEINLZE Y bRA WIAIX. T
ODRHA., 72k, ®TIDORFD vy hXhTEL, I VAKR—NTy Z70DF]
HkEDZODODPDSCH, 8&U/F/~id. PUSCHOAY S YVa—) v ZIZHOCLR
5ROV IHIENERICEWT, CBGOREELERRTIER. XU £7/2i& V7 h
Yy NOMBE GEE R T A ERICHO OGN MHEER (Y b7 —IL R, Ry M, ©
W NEEL, Y NED k. POV —TXNTE LW, T UVAR—NTOy ZoOFE%
EZozboOPDSCH, BLU / £/~lk. PUSCHOA Y a—Y) AL NE N
DYV IHIEERICEENDCBGOEGERRTOER. BLU /2L, V7 Y
N OO GEZFBRT BEMOZOOMR (¥ b7 ¢ —I)L R, HREY b B ik
B NEOD IR MCS, BXRU/F~1E TBSOEREDZOIZABRIEEHNLNT
E L,

(0050)

NSV AR—INTOw22HOOPDSCH, BLU,/ £7~i1%. PUSCHMHM®EET
BHEMNENI. ZL T VAR—=NTav IO OPDSCH, XU 7~k PUS
CHZA7Va—) 2745 F)) 7 HEERICE ENDHT —FIBEITDR & &R
SEHEZL5NTE LV, WI2IE. FIEOHARQ OB AHZB S IZ0ET D KTV AR~k
Taw DO PDSCH, BXU /£ PUSCHPPHEXRETH 208G,
BRI UVAR— N Tawr0EbOPDSCH, BLU £~k PUSCHA2 AV
— V7T RO Y IHIEERIZE FNDIH T — RXBEN, FHEDITARQ O+ A
BT U, HANIREINZ NV AR— N7 O I/ 2387 — A B U
THI DD TWENENMIEIXEZ LNTE LV,

(005 1)

NSGUVAR—IN IOV IDOEODOPDSCH, LU0,/ £~k PUSCHDOEXEED
AV a— ) IS YV Y ZHlEERIE. CBGOREEEHE AT DER B
KO/ F2E V7 EY OB GEEZIRERT 2ERE GATE LW,

(005 2)

TV VI EHERIE o —23E (NDI : New Data Indicato
r) EHATE LW, HIr—REEX 7 —&BEodndTsd b o AR—- 7Oy
IIWHRETH D2 NE0 2 DR EERTZOIHOENTE LWV, T —&XHEEIX,
FREDITARQ 7O AFSIIHIe L., HETICREXNZ NSV AR—-—KT7avy 72 e &
HARQ O ABSIZHILG U, BT —2iE2 50 Y ) 7 HMERICE Y AT Y
a—) U I7XNEPDSCH, 8&U,/ F£413, PUSCHIZEZEND TV AR—KNT
Ow 2WE THEZNEDPERIBRTHoTE LV, HARQ O AF S, HAR
Qv ADFHAIZHNNENEZHETHD, HARQ IO AFBSIIT YV 7 HlHN,H
ZEHEENTE LW, HARQ ¥ 23, HARQOEH .47 v A THhd, HiT—
UL, IFEOHARQ 7O AR E TG U, &7 — & e &4 MO ) > 7 HIH
I E ) A a—) v 27X ~ZPDSCH, BLU £k, PUSCHIZ&EENS
RS UAR—KTOY ZOEEDN, HEIEOHARQ 7O AHRBSIIXIGL . BEATZXEG
XN~ZPDSCH, B&LUO /£~ PUSCHIZEENE NIV AR—N IOV Z70OH
ETHBEPENPEZRUTE LWV, ROV VU IZHIERIZE D AT a—) v XN~
PDSCII, BXU//E/~i%, HFPUSCINIEGENDIHE NI VAR—KNTOay 7D%EAG
D, FBHEBIOEEINZ DT VAR NTOw JOEKXTHE0ENX T — 4 fais
MEEFNIEEINZ N TV AR—- 70y 21263 257 — 2B LTy ) b
SOTWD (FZE. ML UTWE) DENIREDSEIEZLNTE LW,

(005 3)

mARE 113, PDCCHODOEREDZOIZ, 1 F/2ITEBOHMY) Y — Ay NGk
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XND, wARIEE L IX BREINLZEY Y -2ty MizB8WTPDCCHDZE % A
5,

(005 4)

AR, I Y — At MIDWTEHT 5,

(005 5]

3id. REMERED —BBERIZERD M) Y — 22y by E TDO—flERU 7N
Thd, HIEY Y-y M. | DFEZFEBOGIRTF v 203y XD 5 IR
BRI 2 R UTE v, HlY) vV —2ty M, SEEE 1P DCCHDOZE % iAHA
BEEHTHH>TE LWV, M3 (a) IZanInd L5z, FEY Y —2y M, #EEEWZ
V)Y —Z (Localized resource) iZEOBRINTE LW, /7.
3 (b)) IZRINB LD, Hlf) Y —2tw ME, FEEEHNZY)Y—Z (distri
buted resource) ITEIVREREINTE LU,

(005 6]

JRPEGEE Iz BT, Y Y — Ay Ny € TOENITY Y — ATy 7 TH
S>TE LV, FEMEBICSWT, HlY Y —2Aty hOY vV TOEAIZOFDMY v
AL THHoTE LU,

(005 7]

HAYD Y — Ay SORBWERGERIL, Y- T IND Y AT AEIREE H—TH > T
ELv, Fa0 Y Y -2ty NOREEEMIE. Y- TN D T AT LRI
MR EERDFLIONTE LW, HlHY Y —2w NORFEPEREGEE L, B> 7
FIVT BXOCND)) Y ZHEERICARSEEEODETEILNTE LW, HlE) v
— 2w MOREEHRESL L, FES. £421% PBCHOwmMIREIZALS L EREDX A
AONTE LW, HlflY Y —A vy ~OAEEAsE, WiES, £/4F PBCIIOW
g & EH—ThHh->THE LU,

(005 8]

HI) Y — Aty NORRIES L. BESEOY TR VT BXUO S E2E RO Y

ZHHERICADR S EERERDTEEZ5NTE LW,
(005 9]

HAD) Y — 2w M Hmsm) Yy -2ty b (Common control r
esource set) BIUERAFHNYY—2Yy K~ (Dedicated con
trol resource set) O—FHEAFEGFE2DLIEEEATE L\, It
Y Y — Ay MEk, EEOMAKRIEE 128 U THGmEIZEE XS0 Y — Ay
RTH->TE LW, JLEHIEN) YV — 2y MNE, MI B, 1 DOYAFLERK. 20D
ATFAEH, HWERRCYZFU VT, BT D, Fiihh< e HO3X525NTE £
V., EFSIEY Y — Aty MEL ERKE 1 OEOICERAKICHECLND LD IR EIN
B Y — ALy NTH->TE L\, HHBIHY YV —2Ly M&, EHRRCYZ )V
VI, BXKOEEE CRNTIOMEIZARS EER DI HEZLNTE LW,

(006 0]

HIID Y — 2w ME, smRZEE 1 A= X956l v 20 (F21E, Gl v 2L
DfERE) Oy NTHoTH LW, HlfHY vV —ZAtw Mi, mREEE 1 DT =29 5
F ¥ 1)V (E721E HHF v 2IVOR) Oy N2 E5ATE XV, Y Y —2tw K
. 1 EAR3EROBEFIR (—FARXR—-—ZA SS:Search Space) &
ATRERRI N TE KW, 6l V— Aty M, BEEHEIETHH->TE LW,

(006 1]

PERGEIS L., 1 FA3EHoPDCCIER (PDCCIT candidate) &5
ATHREER I B, WiREE 1 &, HERERICEENS PDCCHgiz2fEL. PDCC
HoOZE%2RAE, 22T, PDCCHERMIE. 71> Madi@s (b1l ind de
tection candidate) EEIREHRINDS,

(006 2]
B, CSS (Common Search Space, AFEREEE) B&
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UOUSS (UE—specific Search Space) O—FF~IZmAG%4
BLEEHEATE LKW, CS Sidk, HEOmMARRE 1 121 U CHAITERE X D R
THH>TE LW, US Si& WiAEE 1 DZOITHHAWIZHW O NDERE % & R mE
THh-oTELW, CSSiE. MI B, BLOYATFAEHR., H2DT AT LM, AR
RCYZFVT, vINID, Bl EEIETL526WTE LW, US SiE., HH
RRCYZ7FV VT, BLUOE7~d. C—RNTIDOMIZALZLEHSXE5Z5NT
LU,
(006 3]

Hahpy Yy —2y hME, CSSBLUUSSO— AWM G2D0<E5AT
HEv, AR Y —A¥y M, CSSHBLUVUSSO—HFEFAITH G2 EE
GATE LV, FHEBIMY Y —2y M, CSSz2&E&FA<TE L, CS STHREX
NEZPDCCINZEIDPDSCII, BLUF-%, PUSCIINAYYa—Y v I7Xh
Bt RE70xv A3 00 0EHAINDTENMEIX. TrE0RM1 1 8LUHE 1 okeER
WMIZELLTHEHE2 TH>TE LV, USSTHHINZPDCCHIZLY PDS CH,
XU F-Ek PUSCHMRATZYa—-Y 27X ndge, #E70+8 2300 0IZ#H
AXNDENMEIX. FICOFRMEL 1, BXUF2E H 1 ol RicdDREEsEIX
2N TE LU,

(006 4]

PRI OYRL ) V) — I F v 2V O HA, (CCE: Control Cha
nnel Element) ZXIINd, CCEZAMEDRKDY Y —AEHZT I —
7 (REG:Resource Element Group) ZXUKEINSE, #lzx
WX, CCERG6MHEOREGIZLIMERINTE LWV, REGIZ12DPRB (Physi
cal Resource Block)DlIOFDMYYRMIZEIERINTE LW
s 2F., REGIXKL 2 )YV —AT L A2~ (RE:Resource Eleme
nt) 25ATHRINTE v, PRBIZ, #IZRB (Resource Block
) EERRIND,

(006 5]

PDSCHIX FYVvrF5F—4& (TB, MAC PDU, DL—SCH, PDSCH
) BRETEHDIIHEND, PDSCHIX, SV RATIILCAAYE—=T2 (FUH
LT IRVAVARVA) k592 201b<EEHeND, PDSCHIX #WHT
T2 ADZOIZHNONBINT A—REGLIY AT AR ERIETE22012D2<EEH
WHnd,

(006 6]

TOVY Y IZOMEAEETIE., UMFO RV YWY TFIVBHNONTE LW, K1Y
VOB ViR, AP S HE I INAZERERGET D AZOIMHHAINLRLSTE &
WA, MIEEIZ K> T X NTE L,

EHAfES (SS: Synehronization signal)
- RNV oHRES (DL RS:Downlink Reference Sign
al)

FIHAfSH I, ImAREEE 1 N N DV > OGRS & ORI ERO [HH# % & & 728
Hooshd, HigESE PSS (Primary Synchronization
Signal)., LU, SSS (Second Synchronization S
ignal) 242<EEEL,

(006 7]

OV VY IBHESIE. mAIEE 1 AR Y 2T v 2 IV ORISR EZ 7725 7
oA EMenE, NIV VIBIBESIX WMAEEL N F) ) Y Z7OF v 3L
REEHRE2EAHT 2720240 EEHVLNE,

(006 8]

AREMIZEIZENT, UMRD 2001 SO R ) v IBRBIETHHCOENS,

+DMRS (DeModulation Reference Signal)
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-Shared RS (Shared Reference Signal)

DMR S, PDCCH, 8&U'F7id. PDSCH®DOXEIZndd, DMR S X
. PDCCHZZIZPDSCHIZZEHINDS, mMAEE]1 X PDCCHFZIEIPDSC
HOEIEREZ TR S 7-OICFEPDCCHEZRZFEP D SCHEFIET S DMR S % £
FALTE &\, BIF, PDCCHYHEPDCCHEMETBDMR SAIMLIZHEEINS Z
ik, U PDCCHMREEIND LRI NE, LR, PDSCHEFEPDSCHEX
J6 3T BDMR SHAILITRfGIND Z &iE, HIZPD SCHMPEEIND LRI,

(006 9]

Shared RSIF, A< EEPDCCHDOREEIZINIGLTE LY, Shared
RSiZ. PDCCHIIZZEINTE L\, HiAkEE 1L, PDCCHOEMKA LT
S7ZHiZShared RSZEfHULTELIY, BN, PDCCH&EShared RS

DEIZEEIND Z 2L BIZPDCCIINEEIND L EIEFRIND,

(007 0]

DMR S i, SREE LM EINERSTH>TE v, DMR SDORFIE
Jﬁ'%?ﬁ*tﬂ't"l6;4.5U6’j’“%*71/bé/\7% RIS LEEOHTHZLNTE LW, DM
RS, PDCCH, 8&U/F7~1E. PDSCH®ZOIZMHAIEEINTE L, —
5. Shared RSE HHEOMAEERE 1 IZHBIZHEINDIRSTHHTE LV,
Shared RSORBRAE WmARKEE 1V IMEINISREIND/INT A—R L TGRS E
ZHNTE I, HlZIE, Shared RSOFZRFIZ 2oy hoFRE, I =21 v b
DFEES., BLY, BNV ID (identity) O EE-FIZEODHNTLEZLENT
HEvw, Shared RSiZ PDCCH, LU F7iZ. PDSCHMNREINT
WENENCEDLLTREINDZIRSTH>TE LW,

(007 1]

BCH, UL—SCHEB&XUDL—SCHI{X, FSVAF—IFYXINTHD, HIRT
7 A4 (MAC :Medium Access Control) BcHOWSNEF
YARINWE N T VAR N F Y RN EERRINDS, MACRBTHWHLHNE NT VAR—FF
YRIVDHALX, M VAR—-N O 7 EZIEMAC PDUEEERINSG, MAC
BIZBWTCRIVAR— 7Oy 7HBICHARQ (Hybrid Automatic
Repeat reQuest) ORI bNE, MU AR—-NT7Ov 27k, MA
CEMIHEEIZNET (deliver) T—XOHENTHD, WHBIZBENT, NF VA
A—=hT7Oaw2Fa—R7—Rizwy 77X, TI— R7— RBIZEHLEED T bbb,

(007 2]

AR E 3 L upsREE 11k, A (higher layver) iZBWTCESE2Y
DELD (E3ZME) ULTHE LW, Hl2 L, FEHELEE 3 SRR E 1 ik, MY v — A%
(RRC: Radio Resource Control) @i\ C. RRCYZJ
FV> 7 (RRC message: Radio Resource Control

message, RRC information: Radio Resource

Control information&&LFRIND) 2EZELTE IV, /7.
FHHEREE 3 2R E 11k, MACREIZBEWT, MAC CE (Control EI
ement) ZXZMELTE L., 22T, RRCYIFV VT, BLUO £~k MA
C CE#%., kfiEofeE (higher layer signaling) &E&/7
5.

(007 3]

PUSCHBXLUPDSCHIZ, RRCYZHVY T LU, MAC CE#%XET
LDz tEAENDS, Z 2T, HEMEE3 LX) PDSCIITHEEINDSIRR

CY 7>V I7iE BIVAILE T ERORESE L ISR UTHLH@EORRCY 7Y T
THH2TE L, BIVHAIZE T 2EHOmAREE 1 120G U THMORRCY 7Y 7k
CHBRRCYTFV VT EEFIRING, EMHEES PSP DSCHTREINS R
RCYZFV) 7L HBmALEELICFUTHHDRRCYZFY T (dedica
ted signalingfzAiFUE specific signaling&&Iif
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MRXNd) THHOTE LW, mAKE L I UTHHDRRCYZ7FY U7, HHERR
CYI7F) VT EEMIRIND, CIVANRY T 4w IS8T A=K wIVHIZE T SHEE
D ALEE 1IN UTHBBORRC Y ITFY T 2k, HduWAEESE 1 WU THHA
DRROCYZFV VT EHOWTERFLINTE L, UBARY T 4w IZINT A—=RZ H
éﬁﬁ<fﬁlLHLTEWWDRRCy&ﬂﬂk/ﬁ%muwhﬂn NTH X, FHRRC
IV TEELPDSCHIE H1 o6 Y —2y NAOPDCCHIZE>TRA
791—”*%T%$wo%lwﬁiﬁﬁﬁ\%WRRCV?%UV?K%&MT%&V
o 1 OFREHIRIE, AR EBEUSSIZTEENBIPDCCHTAY YVa—) v I7Xh
5PDSCH, ﬁiﬂ/iti PUSCHIZBEHINDSHEHRTH->TE LW, 1
DOFEMME. HLHERRCYITFY U TIZEEINTE KWV, 3%F 1 OFEMHRILX. D2 <
EECSSIZEENBEPDCCHTAY Va—) v 7 XNbdPDSCH, BXUO £/
. PUSCINGEHHAINDERERHRTH>TE LW, B 1 oeHRiE, HBERRCY T
FV T EENLZLSTE KW,

(007 4]

BCCH (Broadcast Control CHannel)., CCCH (Co
mmon Control CHannel), XU, DCCH (Dedicated

Control CHaneel)ld OdmNTFvyrILThd, #lziE. BCCHIx
. MIB2RREFEBITLIZHDICHCOENDS EANEDOF Y XNV THD, £72., BCCHIX T A
TALEREXETDZOITHOOND EAEOF Y ANV TH D, BB, VAT LEHRICIK

SIB1l (System Information Block typel) 2&ZF
NTE X, T2, YATFLARERBIZIEZ, SIB2 (System Informatio
n Block type2) %2&44:S1 (System Information) X
Wt — DG ihf%iw it CCCIT (Commo n Control Chan
nel) ik EHEOuARYK IEWTCTHIARERE2 XETH2ZOICHOGND EAED
Fy p2INTHD, T I T, CCCHi PIZIE, RRCESFIN TRV RIEE1 D/~
HIZHWWLHNSE, ¥/~ DCCH (Dedicated Control Channe
1) ik, soREE L@kl (dedicated control info
rmation) ZFXETIEZDIZHOENS FABOF YRV THE, 22T, DCC

HiZ, #1z21X, RRCERINTWIIMAREE 1 DADIIZHWHNS,

(007 5]

QYN F v RIICBITZBCCHIEZ, M VAR F¥RINMIZBWTBCH, DL
—SCH. #7/&. UL—SCHIZRY 7 XNTE I, BIINLF ¥ 2INIZEITHCC
CHIZ. NS VAR— RN NFVYRNIZBWTDL—SCHZE~IZUL—SCH{zww 7Xh
TE LW, OQIVHIINT Y RNVIZBTFLIDCCINE. NIV AR—FT ¥ RIVIZBWNTDI.
—SCHE~ZIZUL—SCHIZZY SINTE L\,

(OO0 7 6]

NZVABR—FF Yy 2INIBIT5UL—SCHIZE, WMMF Y2 ILIZEWTPUS CHIZ
v FINDG, I UVAR—NFYIMICIEITSDL—SCHIX ¥HEF v 2IUTEWT
PDSCHiIZwYy 7XNd, "I VAR F¥2NIHEITSEBCHIK WHF v 3L
BFWTPBCHIZwY TXhb,

(007 7]
BUR. WHHESEED IR % S 5,
(007 8]

FHUFEGE 3 13, FHHMFEE 3 12k > THIM X o @5 T aEHipH (/2% STV 7
) A5, WMASAERREPHIE. 1. 4K EHOvILV (2 =2 Tvl, 37
v, ¥©—AE) C\_/\%JJU}”L LN Tl AEKE 1 EOEEEEFMTLHI LN TED,
—J5. WARZEE 1 X #EOLOGNSAREE 1 DRIV EZERL, FHFLEE 3
E DEGENL Z AN AD, T 2T, WARMEE 1 CHEMEEE I ODRSEE 1 2O ILED
B HENL I N2 1 ofRBBlZ, RRCEH: (RRC Connection) &R
XNd, £/, WREE 1 NEBAEEESOEDORILEDOERE ML XN TOERWE 20
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REEIX, RRCT A RIVEEIEIRIND, /2, dnAZE 1 2R E S DAL EE
1 DO N E DML I NTHDED, iR E 1 &SRR E 3 O T —HoEaEN
IR XN B E 3 RAEIZ, RRCHE (RRC suspended) EEERRINS,
RRCHEIZ, RRCAWME (RRC inactive) EEIERRIND,

(007 9]

RRC7T RIVOUARLEE 1 1%, FEFEE S ODRS LE 1 DOV E OGN %
RATE LV, T I T, ;%EE LiE | e RAL iR A—7 Y NI E BRI N
5, M4k, AEMEERO -EBRICESE L O0MERTIEH (4—step conte
ntion based RACH procedure) O—fHZ2RIETHDL, F1
DO FIEIZ., A7y 5101 ~5104D 52 R EE5ATHERINS,

(0080)

27w 7510 1k, WEEE1NX—27y KeILIZWET ¥ 2L N LT, RS
DIZDODIWERERT L ATY S THDH, /43 AFv 510101k \ﬁx E 1 A
—ry MRIVIZYIEF v 2L E A UTERADEEEITO ATy T THD, Z I T, W
?V%»i\mki\PRA(HT%OTE&wOJWE?VXwi\@%%ﬁ@t@@
EEERTDZOICEHANICHONONEF ¥ 2N THHO>TE LW, /2, #EWHETF v 2
Wik, PRACHTH>TE X, ATw 510 1I28WT, uiREE1 &)
YANENUTREINDEAVE—VL, FVRLAT IR AAYE—T 1 EEIFHRIND

(0081)

MARLEE 11X, A7 v 751 0 1 OHEMZENE>T, KDV 27 ORI R E R % 47
D, HB1OIRBBIZE W THARIEE 1 20N FNY ) > 7 ORI A %2175 720 FAHE S
MBHWSND,

(008 2]

F#ESILR. 22— Y rh LD 1D (VIVID) 25ATEEINTE LW, [HYES
ik, BV DA EERDIARINDSG RV EEGEATER BEINTE LW, FHESH
LI IDEEFLIEE LI DIKEDEAEMESORIINVEGEAONE ZETH>TE L
W, FHfEEE. E—A (4. L a—&) PEAIH, EEINTE LV,

(008 3]

Y—2Alk, GHZinUTT VT FRENELE DA E2 7T, E—Ak T o7l ofEm
MIZADBR S EERDTEZLNTE LW, /2, E—Ald, BRSSO AEEHIZ D2
CEERDSEEZLENTE LY, £/, V=4 IR EHINEZZLIZELD 5
Z5NTE LW,

(008 4)

mAME L iX. A—7w b VLD REEINEPBCHEZZET S, PBCHIL WAk
WE L NZ—7y eIV EERT 220N EELR Y 2T AN E &d HERE R
w27 (MIB:Master Information Block, EIB:ESs
sential Information Block) 25ATHEEINTE LW,
R Ty ZiE, YATABERTHD, HEER IOy 2L BR7 V- A0 SIZE
FTEHEHEEATE LW, HEHR IOV 71X HEOMIE T L — L THR X2 ZA—R
— TV —AMIIE T2 MEICET Bl BFI2IE A==V —2HNIZBITEY AT A
71V —A2%S5 (SFN:System Frame Number) AR EE—E%
RIEHR) 2H5ATE LW, £/, PBCHIX. EHMESDOA VT I ARZEATE LW
o HEMFIH IOy 7iF, PIUVAR—DIFYRINIBWTBCHIZYY FINTE LW,
FHEGHR T Oy 7k, QI T ¥y 2IVIZBWTBCCINZRY TXNTE LU,

(00 85)

UEAREEE 11X, B OB Y — 2y ") VI EEMT S, &1 O
)y — Xk/%i\%1@v%?A%ﬁ@t@wPDSCwaﬁyiﬂU/ﬁ@t@k
DS EEHWOND, 1OV ATAERIE WAERE 1 DX —7 Y NeLilERdT 5
FOIZEER Y AT AEBREGATE IV, B1LOYATFARBRIZ FTOU VIO
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WEITETAIERESATE L., 1OV AT AERIZ. PRACHOE4 DR EIZH
FTH2HEHMEEATELI N, BlOTATFLERIE BV IOMEL2OEREICEET SR
BEHEATE LWV, BLOIVATAERIZ., SVELT IR AAY =Y 3EEIIHREIN
S 5WEEEBRTAE®R (OFDMEAZEFDET—s—0FDM) 25ATE IV, B
1 DY AT LERIE. MI BIZEENDHERIUND S AT LIFEHRO —BE MR LEGA
THE LW, BIOVATFAERIZ. M UVAR—KNF Y R2INIZHNT, BCHiIZw Y 7X
NTEXI, 1OV ATFLAERIEZ. OVIILF ¥ 2ILIZEWTBCCHIZYY XNT
L0, LBlovATFAEHRIEZ SIB1 (System Information B
lock typel) 2B LEGATEI, BLOVATABHRIZ, STIB2 (
System Information Block typel) 228 EEE5AT
EXv, HLoHM) VY —2tvy NI, SUXLT 2B AAY =T 20D/-HDOPDSC
IIODAT Y a—) VY TDRDICHONTE LW, 2B, SIBLIX RRCOEREZITR
D7D BHELHEICET A HRESEATE LY, £/, S 1B 2&k ©IIVADEED
FKIEE 1T, oA, BIU 4% EINEF ¥ RIVIZBET 2EHEHEATE LW

(00 86)

Z7w 7510 20k, FRUMFEEE3PHEEEE 1LIZHUT, VAT 722 AAY2—
VI ANDIREERITDATY T TH 2, FBEE. FVRLAT IRV AAYv—T 2 & EIFHR
XNd, FIVALTIZEAAytL—T 21k PDSCHZMAUTHEINTE IV, TV
BT I AAY L=V 2% 5L PDSCHIZ, PDCCHIZED A Ya—) v I7Xh
5, FPDCCHIZEENDHCRCEY MZI. RA—RNTI (Rondom acce
ss — RNTI)IZKVAIZSUVTNINTE I, SVALATIZEARAYEZ—T 2
. AR LYY TSV R EEATEEINTE LW, #F2LYY) V2750
. SURLT IR AVARVAT SV NEEITIRI NG, #Rila E0Y) o050 N
. SURAT IR AAYE—Y 2525 PDSCHIZEGENTE I, SUXAT 7k
AVARYVATITY NI A<t Temporary C—RNTI%2&GATXEREX
NTEE, RA—RNT X FUXLTIIVAAYEZ—=I2DEZLRY) ITD7DI
FHAHONONARNTITH>TE LW, RA—RNT I iF, #EEE1ICE>TEEINS
SUBRLT IRAAYE—J1DOT) TV TINA VT I AIALREILEEIXE5E2560
THEWV, RA—RNTIIX I UVXLTI7EAAYE—Y 1 OEEITHO LD B
VY —Z2 BHIZE, PRBOAYTFYIZA, TRy VTV Fv A, OFDMY VR
NDAL VTV IR AAY NDA VTV ITA, BT ITVL—bDOA VTV I AD—E/L
TEEGATE W) R I EZLNTE LY, Temporary C—
RNTIi& SUEALATIZVAAYE—40T=R) Y ITOEOIZHCOGNDLZRNT I
ThoCE &, Temporary C—RNTIX FUXALATIXALVARY AT
T MIEENTE LV,

(008 7]

27w 510 3k WARMEEILINXY =7y Neobicad LT, RRCEfROY 72 K
EEETERATY T THD, ERRCERODY VT ANL, FVUXLT IRV AAYE—Y
SEEMIRING, FUALT IV AAYE—V3 Xk SUALT IV AV ARV AT S
VM ED AT a— ) v XNBPUSCHARMAUTREEINTE LW, TUELTY
L AAY -3k, WmARE L OENICHWONS IDEEATE LW, %IDIXK E
MEBTCEMMIXNE I DTHho>TE LW, HIDIZ. S—TMSI (SAE Tcmpor
ary Mobile Subscriber Identity) THhoTEIW, T
VENT IR AAYE =3, OVINTF ¥y RIVIZBNTCCCINIR Y TXNTE &
Wy FURALT IRV AAY Y=Y 31X, NI UVAR—=RIF Y2 MCBWTUL—S CHIZ
X TINTE L,

(00 8 8]

A7w 5104k HHEEES3 AR LIOFU T, EHEHFERAY - (Co
ntention resolution message) 2E2ET3AF7FY7TTHB
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o MEMPRA Y —JiX, TUXAT IRV AAY =T 4 LEIPMIND, MAWE 1 I
FURNT IR AAY =V 3RERIZ. TURLT I AAYE—-T42E5HPDS
CHZ2Ar¥a—) 74232 PDCCHDODE=ARY VI %ITDH, FVAALAT 728 AAY Y
—T 40k, @ZEREE L DS ENTE LW, 22T, WZEEbEHE 1 DX, EE0OmALLE
G 1 23E— DR VY — A E HWTESE2EET 2WEEE2 MR D ZOICHCONDS,
ZhEHIDIZ, UE contention resolution ident it
VyEBLIERING, FVRLAT IV AAYE =40 OV AN F Y RINIIENTCCC
Hizww FINTE LI, FSUVALAT IV ARy —T 40k, MTUVAR—NF ¥ 32IIC
BWTDL—SCHizwYy 7TXNTE L\,

(008 9]

257w 51041280 T, WARREELoF#NCHONE I D WX, S—TMS
1) 2805V EALT 7R AAY Y=Y 3EEEL L mARE 1 I, EHEMIA Y —
VRELITUVANTIVAAY L —TV4 %N T D, ST VLTI AAYE—T 4
WZEENDMEEREGEN 1 DAY, SEdmAREE 1 OV ond D D EEUWEEIZ,
ARG | T BRI s T U AR L, C—RNT I 72— RiZTem
porary C—RNTIOfEZEy fUTE LW, C—RNTI 74—V RiZTem
porary C—RNTIODENREY NXh-uREE1Id, RRCER (7213, 4
WS TIE) AR DhSEIZSE T U AR X NS,

(0090]

BUR, HFAEE 3. &0/ E4E mAREE 1 PMHEALEE70E8A3 00 0D
Hz1r>,

(009 1]

X5k PHBEBORXRETOtL A3 000D —FE2RULEZKTHD, BE701
A (Transmission process) 3000 ey (cod i
ng) 3001, A5 7NAME (Scrambl ing) 3002, ZHE<w i
B (Modulation mapper) 3003, L1y =y Ul (Laye
r mapper) 3004, XESLI—RUHE (Transform preco
der) 3005, YL aO—RHHE (Precoder) 3006, UY—RATL AV
rh=<w 7 (Resource element mapper) 3007, R"—2Z
N Rig5HEuEEE (OFDM baseband signal generati
on) 3008, O—HEAFEWELLS EEEGEATHEIND,

(009 2]

FFEAbALEEER3 0 O 11k, Y FTIEM S bz L0, EiiE L O xXsnd (£21k
COBHIX NS, KEIND, EBEIND, EIXINDE) T UAR—bTOvVY (41X
TR T7ay 7, NS UAR—NT—A, RETFT—X, BEHE XETov o, Rq
T— R, El, BR7ay 2%) 2855 Ey b (coded bit) [TE#Y SHRE
EMATE KW, BYFTERS/IX. #—K (F'urbo) 5, LDPC (Low D
ensity Parity Check) 5 BHAAFES (convolutio
nal codeFAltTail biting convolutional cod
edF) | MIOKUFBEO-EHELIEZEHEDLRLEED, FHEUEE3 00 11X &F
Sy NEZTZ SV TV 3 0 0 212k G2 R 2 5, FFSLUEEHE3 00 1 o
BEDFE XL I N5,

(009 3]

AT TV TIVEREES 0 0 21k, A7 T iz k), 5y hERT SV
JIEY h (seramble bit) [ZEMIDIMELZMATEL Y, AT T
XY MNME By N AT S U TIIVRINIC, 2% 3B ME2L2H &Kk
BoNTE IV, DFD, AT TNE FEREY N A7 SV TIVRINZ2%2EL
FTEMELDZILTHHLoTE LN, AT Z VY TIINRINL EERRZN WZIEC—RNT
1) ICHTDE, B VA LBEBICE D AERINERINTHoTE LU,

(009 4]
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ZREH~ y TRLMEE 3 0 0 3%, A~y THIMIZ KD A0 > TINEy k& EF%D
RA (B VBRIV AT HZHEEZERATE IV, ZHYVARVIE. A2 7)0E
WwRIZH LT, QPSK (Quaderature Phase Shift Keyli
ng). 16QAM (Quaderature Amplitude Modulati
on). 64QAM, 256 QAMEFDAEFIMINHEIND Z LICIVBEFOLENTE LW,

(009 5]

LAYy TREEES 0 041k, BTV VBRLEZR LAYy E Y T 5868 % K
ZATEEL, V1Y (layer) ik ZEMEBICEIT2YHELESOZELEICZEATS
BETH>TE LW, BIZIE VA1 YN 1 DEE. ERZEI MOV L2 EH®L
TWd, F/2. LAIYEDP20D5E. 2EEOEPFES VRPN EBZEIND Z & %=k
LTWa,

(009 6]

BIZIE, BESVI—RUEHE3 005k, BV A YIITY Ly ITINAZEHTHY VR
INZEET L a— R E ST Z LI XD BEYV VRV EERT EREEZ A TE L,
BRI, BEU S F2E REYVRIVE HBEEES VRV TH->TE L, %
fEF L a— Ry, DFEFTH##H (DFT spread, DFT spreadin
g) JBIZEBUHEED, RETSL - RUEHE3 00 5128WTC, EEOESIZE S
NBIERIZEDE, RETL I— RUHENHEINDEDELPBEZILNTE LW, RET
I— ROHEHEFE3 0 0 5 iZBEWT, FB1 DI ATFLAEBIZEETNDAIERICDLESLERERDT X
L RETL = RPN HEINDENENRGEZ5NTE LW, RETL I3— RAE 3 0
OL5IZEWVWT. BLOVATLHRIZEEZNDIHBMIALRLSLERDE, S UELTI®
AAW Y=V 3DELETS L T— RUHEDRHEX N DENPEZLNTE KW, EES L O
— RALBEEE3 O O BIZHWT, HlIfHT ¥ 2NV EENDIHMIZIES X, HET L 21— RAL
HEHEINEPPEIOLNTE LW, £/, XESLI—-RUHE3 0051IZ8WT. &
LMUOBREINDERIZEDE, BETVI—-RUMHZHTHLENPVBEZ SNTE LW

(009 7]

BlZE, T a— REEE3 0 0 6%, EET VARV LT, YL a—XEFEHET S
&Y, RETUVTFE-RNTEDOEEY VRNV EEETIHEELHATE L\, 3%
fE7 R —MNE WwWHEHWRT U FFOR—RNTHD, 1 DDEET T FFR— MK
BEOYHT VI LRI NTE v, @M L 7 5 FR—hME, T a—&iZ
K DEAIXINTE LU,

(009 8]

TUTFFR—bE BDTUTFFR—bOBLTVRPEET DTV RUBECT
FTFR—=NOMDO Y VRNV ET2F ¥ I NDNEHEINDE LN TEH2EDEEHEX
Nz, §4bb, PIXIE FH1oYWHF v 2L 1 OBREEE., F—D7 v FFR—
FOYYRILTHEY (convey) XNBBE. 1 OWBF v 2L O R AEE 4
1 DBRBEESIZES>TITS 2N TXE, 220, A—DO7vFFR—h &k 775 F
BR—=1rDOHFS (7T FER— 2#HNTE2-OD0HEKS) M, B —THhd2Z&THhHh>TH &
W, ZIZTC, FHYUANME. BIZIE. OFDMYYERNLOSRLL EE—ITHHSTE LW
o X, HIURNE, VVY—AZLVAVRNTHHOTE LU,

(009 9]

BIZIE. VDYV—ATZ VAV Yy TRBEE3 00 7, RET7 VT FHHE—MNIvy X
NEET VRN EBYY — AT L A NIV T30 2T 58822 TE Lv
o UV—RATL AV R TUHIEI 00 TIZBIFDIVY—ALLAY hADIY VT
FEOFIZB LI NS,

(01 00])

NNV RIGEAERBRUBLTE3 00 8ik. VY AT L AV NIy FTXINALEY YV
R E, N—=ZNY RGF AT BEBEEZHATE KV, EEFYVARLENR—ZNY R
BRI S L, FIAX, 7 — ) Z (IFFT: Inverse F
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ast Fourier Transform)» g YRIWUWHE (Windowin
g) . IA4NZRY) I (Filter proccssing) ZEHATEIWN,
(01 01]
AT, FF 5B 3 0 0 1 o@fED R % dhiiHd 5,
(010 2)

6 1F. REMILEOITSEMME S 00 1 O Z2 R UK TH D, R LULEEER
3001k CRCfHm (CRC attachment) 354001, H#EBLUCR
Cftim (Segmentation and CRC) #401, 5/ (Encode
r) 4002, ¥yr77nwvw A2 —Y)—N (Sub—block interlea
ver) fida 003, Ev M (Bit collection) #4004, vk
BB LUYW (Bit selection and pruning) #4005,
58 (Concatenation) H 4006048 EE 1 DE2EGATHERIND,
ZIZC, DEBELOCCRCAME4 0 11d, I—R7av r70&EB4011&, 1D0F~
SHEBDCRCAIEE4 0 1 204074 < &E 1 D2 HEATHEIND,

(01 03]

FoVvAR—=— 7w Zayrid, CRCMAIH4 00 1CAHINSG, CRCAMEA
001k, ANXINBRNIVAR—IMT7Oy 2 iZHESE, BOBRBHOITEEYY N UT
I DODCRCHERHANEZAERLUTE KW, ERINAZE1IDCRCRERAMEINT VAKR—KT
Oy 2 X isd, B1DOCRCRINMMEINZ TV AR— N Ty 7&2 5L 1
DRI 0k, CRCAMFEB4L 00 1 DI IND,

(0104)

FIDCRCHRINE PIVAR—DITOv 7 IndT 2 CRCRINTH>TE L\,
F1DODCRCHRIIEZ KTV AR—hTOay 7 NRNEIZESEINZDEDLDORED
DITHVLNTE LWV, H1IDOCRCHRAEI +FUAFR—-— N TOv IO —RHD7
OIZHOCOLNTE IV, HB1LDORID 0IX 1 DCRCRIIMPMMIMINAZ DT AR
— K7y I TH>TE LW,

(01 05])

F1ORID Ok, 1 FAFEHOE 1 ORI TN —FIZaEINnTE LD, FLOD
AN TN—Tk, JFE7Tav 20— (CBG: Code Block Group
) EEIERRI NG,

(01 06]

7%, AREMEREDO —HBRRIZIRDEE 1 DORSD  OBEEDOE 1 ORI TNV —Tb
n (7428 WTIE, n=1~3) (IZoEINDIEMED HE2RIHTHD, H1 DR
FITN—Tb 0, TNEFNEUWEIDRITHH>TELIWL, BLDIEXTH-T
Ed, BIDOCRCRAE, —2DHE1DORAITN— (MT7I28WTIX. 1 ORY]
TN—Tb ) ORIy TIXINTE L,

(01 07]

8k, ASEMERED —~BIRIZIRDEE 1 OFRF D O I DEE | ORI ITIN—TD
n (M8HIZHWTiE, n=1~3) IZHHINDIEMED PIERIKTHD, H1DHRK
bk 0iZ, 1 OHEICHEDEWOEZ (interleave, T2 —1)—7) N
X, 12—V —TBOE1IORVDbO0 (Interleaved first
sequence by0), AYE—VU—-THEDOHE1IDRHD 0, #HBOHEL1 DR
FITN—Tbx MZREXNTE LI, 2FD, B1LORV DO A1V E—D—THD
F1DORID  ODIHFIFERL >TE LW,

(010 8]

1 OBFEIX, BROIT A A (WX MRS, T—I)V RRARYVE) 2E5ATE IV
o B 1 OHEIIFEDOSWTFHZIL, B 1 DOWTHEZEEATE LWV, B 1 OHEIZHE D
WOBZIZ, B1OHRBICESLEY b VR =) —TThHh-o>TE LW,

(01 09)]
X 91, REWHERED RBRRIZARDLE 1 OWTBEZAD GiEZ R T —HTHhd, XITR
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ANDLDIZRI%Z 2cD 7Ty ZBIzwy FUTE LW, 7avy 7 Bidk. &1 offs
F20HME DR EEMAD, B 1 ofk, Bl £~k A (column) &EIEFR
XNB, H20iink, M, E£/-1E% 7 (row) EEERINSG, 70w ZBIZHENT
VBRI ED B LXUE 208 ED —SICEIVREINS S (ent ry) IZRAD
YYEVITDOHEALTH D, RAE. 7av B EIZBEWT, @105z y SINT
ELW (M9 (a) izxR_INd) . RAMPE 1ol Gy 7XdZE (wr i te
) bR, RAIDPE L O EELLUTYY XN ZETHoTE LD, IRWT, 7w 7B
Iy IEINZRANE, 206 FAICHEAEY (read) INTE KW,

(0110)

DF), B1LOWIOERIIUTOFEEDZILEEEATE LW,

(a) AXhZR24% &1 oGz y 73nd
(b) B 1 ofifismic<y 73X NZR50%. FB20H5MIZ) —RXND

F1IORMNIN—TD D ZEIZE 1 OB D MOBZADBHEINTE LW,

(0111]

F1IDORNITIN—Tbnix, B1DORININ—Tb DA BRS EERDIER N
BH2DCRCRANBAMAIMINTE LW, H2DHDCRCRIIZ, H1DCRCRH &R
BRERIXTHOTEEI, BL2OCRCRINEE 1 DODCRCREBNODARIGTIEITEE->TE &
W, B2DOCRCHRAIE. nHBHDE | OFRSN TN —"Tb DR IERICE L X Nz h
BMNDOPREDFZODIZHNSENTE v, FEHE2DCRCRFIEZ. nFHDOE 1 ORI T
— 7 Db DT T —RILDZDIZHCONTE LW, FFE2OCRCHRANE. nBHDE
1ORINITN—TD . MIZAIMEXNEZE2DOCRCRINTH>TE KW, B ORI )N
— 7D NDOERI—RTOY Z7OBNcpEBELW, /2% B1LORININ—TDb ¢
NP I—RTOY ZOENegL) KREWEE, B 1 ORI INV—Tb  neheh
WU TCTHE2DC RCRANBMHMINELSTCTE LWV, B 1DORMNIIN—Tb LN
—R7Ov ZOBNcp & /AIWES, 1 ORI —Tb  n 2T UT
F20CRCRAIPMIIMINTE LW, HIZIE FB1ORFNITIN—Tb  niZ 1l D0
RO ZOANEENDEGE. &E 1 ORI IZIN—"SDb | 1l 20 C R C RN
XN TE LY, 2, B1ORNTN—TDb  NZ2DOU EOI—RT0Ow 7046 %
NB5EG. HE 1L DORNITNVN—Tb 1 NiZHE2DCRCRAMPMNININTE LW, ho v
AR—=N Ty 7R 2E L ORI ITN—TDb nOE» 1 THIGEE., FE1OR
FITN—Tb i 2DCRCRIPMIMEINLZLSTE LW,

(011 2]

E2OZRMb ik, I—R7avy IoE[E4 01 1IZALINATE LW, I—R7Ovy
ZEEE4 01 T IZARINDE2DRHD 1 iE B1ORINITIN—TDb DT EIZ AT
INTEEL, BLDORAD  ONE 1 DRV ITIN—"TDb  MZHnEIINEEEG, I— K
Ty Z5ERE4 01 1IZALINEZE 205D id, nEBH (nild 1 B o) o
FT1LORINITIN—Tb N THO>TEHEID, B1LDRFID K OB 1L DRI IIN—TDb
B NAWES, O—R7av 084 01 1IZTAIINDE 2DRHD Ik,
F1DORF D OTHH->TE LW,

(011 3]

M1 0k AFTMEEDO —EBRRIF{RZI—-RTJTay 708401 128752 a—RK7
0w Z78EBITE20DE 1 OFNO—Hl%z RTKITHD, BIXE2DRMND DY
MR RT, NepldE20DRS b OaI—RJOv I7E xRS, B ZZhehda—
R7aw 22X NBE3IDODCRCREAINEFE 2DRY D Oy NEDOEGE 27T, L
12O —R7ay ZIZAMINDEEBE3IOCRCREINDOE Y N ERT,

(0114)

F2DRFDb DY MABMWRAI—RTIOYIZEZUTNTH2HE. H3IDCRC
RAOLY NL=0TdHhY. >, I—-R7OvI7¥Ncp=1ThHY. B> =BTH
5, —Jf. H2ORFNDb DY MABMPERKI—-—RTOwIRZE) RIVWES, L=
24TCTHY, a—RT7av ¥ Necp=f loor (B, (Z—L) ) THEXLNTE X
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W, 22T, floor (k)& *% RESAQWEMED NTEANDEERZ 119 2B
Thd, floor (k) (& KHIHBEKEEERIND,

(0115)

FB2DOFRIDb DOy MIBIX, FHE1DORIa DOy M AL, FHE1DODCRCEY K
PrAOEY NAPORICEDEZONTE LW, DX, HF2DRFD DOy NUB=
A+PTHIZLGNTE LU,

(01 16])

HB2DRNDb O Y EBIL, BE2DCRCRHIDEw NEEZEGEATE L\,

(011 7]
mRI—RTJavwr7EZIZ. 6144THoTELINL, 81 92TH-oTHE L\,
Ka—R7avrEZIX ERPAOMTH->TE L, Aka—RT7ow 7EZiE &
FALFIMIZ AW SN 38D FTIERFEALD FRIZARLS EEREDIHEZILNTE LW, #HIlZ
X, mAI—R7Ov 7 REZIE FEATIHCX —FBRAERHONDEEIZ6 1 44T
HoTHE I, HIXIE mAI—RTavr7EZZ, FSAEFEIZLDPC (Low D
ensity Parity Check) fIEXPHNOLNBIEEIZ8192TH-TE
v, LDPCHHIZ. QC—LDPC (Quasi—Cyclic LDPC) BT
HpoTE LW, LDPCHEIZ, LDPC—CC (LDPC—Convolutiona
1 codes) FHEHTH>THE &\,

(011 8]

OI—-R7aw 7HEFE401 11k, BliXhdza—R7ay 78Nepizdal s i
DE, FT2DFRVbENeplOa—R7Ow 7C IZP#HTEH, 22T, ria—
Ry o20A Ty A% RS, I—RT7Bv 272D TYy 7 AriZ0M6Nep—1
DOFPHIZE ENDBEYEIZ LD 52 60D,

(0119)

I—R7awraEEi4 01 1ickda—R7ay rsaileicky, Hloa—RT7
Ow 7391 A&HEAAHE1Oa—-RT7ay e, H20a3—-R7Tav 7oA L&A 58
20A— RTINS eEHEZ5NTE LV,

(01 20])

B2DCRCAMERA4 01 21F,. I—RTOw 2 T8 3D CRCRAZMINT 5 H
BE2MATE LWV, BIZIX, a—RT7av 78 Necp=1ThdiEELE, 2—K7av iz
SUTHEIDODCRCRANIMMINGELSTE LY, ZHiE, I—RTJOv 78 Ncp=1
THhH2EBHIIL=0THr iz dd, —H, I—R7Ov 78 NcpMl £ KE
WS, I—RT7aw 720FNZFhicad LTy ML OE3 DO CRCRIBAIMINT
ELW, I—R7OvIZENcepD 1l LY RKIWVWZ Lk F20DR5 b B O I — R
Taw IR EEINSE i HnT S, H2OCRCAME4 01 20 NiE, a—RT
OwZe g EERINGE, I—R70vZce rld rBHOaA—-RT70w 7 ThHd,

(01 21)

1 EFAFEEoa—-R7ay ricky), 570y o0 —7 (CBG) BHERI
TEHE LW, Nepfiloa—R7raw 7k, NepogfldCBGIZHaE[INTE LW, Ng
BGIE NG VAR—=R"TOv IIZEENSICBGCOBTHS, IZIE. NSV AR—-NT
Oy Z2iZ5EFN5CBGOEN gl ENEDIES. BLU 2% IREOTLRE
CHSXHE6N, 1 OOCBGRBIIEZI—R7OVZOENCE per CBGIE
MoV AR—=r 7Oy 7914 RN BLEER-RDEIEZLNTE LW, £/, 1D20DCB
GIZBII32a2—RTJuvZOBNCBE per CBGIEENEOES. B8LU/ £k
C HBREORESFICIESEXEZON, R VAR—RINTOwZIIEENDSCBGOEN
BGlENZVAR— I Ty YA AR eERERIEFEZLNTE LY, £/, 1D
DCBGIZEI2I—RITIVIDENCE per CRBGHEIUTRNIVAR—HITNT
WO EEFNEZCBCOENCrgi T BSIZALRSLEEDTEZLNTE LW, T'B
S (Transport Block Size) ZhoraR—rTavwrsya4sxXTh
5,
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(01 2 2]

MU AR—= OV I, BIOCBGEE2DOCBGE2ALRLLEEEATE LUV,
FHI1IDCBGIENCE per cpGlDa—RIOY I72E5ATHERINECBGT
HoTE LI, F2DOCBGIE, B1OCBGIZEENZ IRy 2 LD AR \Wa
—R7Uw I EEATHEINEGCBGTH>TE LV, H2DCBGIENCRE per

cpe— Il a—RTOw 72 H5ATHBEINEGCBGTHOTE L,

(01 23]

PR, Eloa—R7ay 294 ZARNE200— Ry 24 X E0ERKINVI L%
E L., CBGORERRGIEZFHT 5,

(01 24)

X1 1k, AEBEEO—EBKRICEZCBGOHERHIZ RUAZRTHS, X1 1280
T, AHBYo7ay 2Bl oa—Ry7ay 7R 0, BERyo7ay ZixE20a—R
Jav I ERT, M1 1iIZBENC, CBGOMIF4IIHEIN., FCBGIZ3D~iE2
DOA—RT7Oav IREENSE, DFYD, M1 1izBWT, CBG#1, CBG#2, &
LU, CBGHI3EFE1DODCBGIZHEEND, £/~-. M1 1iZHWT, CBGH4 X2
DCBGIZEEND, M1 1 (a) IZRIND FITE H1OCBGIZH LI Oa—RT
0w IR EEN., H2OCBGIZE2OI—RIOAY ZOANEEND, ZDLDE
e, WX, CBGH1E2CBGHAIZEZFNZAE Y NDOENKRELARY, FIZCB
G # 4 B F ¥ 2 IVIZRAE O N— 2 N i) ~OMMEN S 2 ENRES 5,

(01 2 5]

K11 (b)) iZ8WT., CBGHLIZE20a—RRTavrsoahagEn, CBGH 2
~A4ZELloa—RTawIREEND, ZHIZEY, BIOCBGEE2DCBGIZE
EFNDEY NIOEZBIRT DI EVAHETH D,

(01 26)

11 (¢) izB8VnWT, CBGH1I~3 2 1loa—RTayrzrfEaoa—R 7oy
IREEN, CBGHAWZH1Ioa—-RTayrsnagEhd, Tk, BH1OCBG
EHE2DCBGIZEENDZEY NMUDEZRERT D2 ZENARTH D,

(01 27)]

HW2DFRNb id 1 FABEBOE1IOa—RT7awy 7 e | FRFEBEOE20D 3 —R
Ty 2 EDBRSEEEATEL Y, Floa—R7ayrsoa— K70y 731 Xk,
FTo2A—RT7aw 70— R 70w YA XEDERILSTE L, 1 EA3EEOE
loa—R7ovrzel £A3EEOE 20— R Ty Z1ZFNEN, HEOCBGOD
WINPT EENTE K,

(01 28]

1l £23EEOFE 1 oa—-—R7aov el £238BoE 20— Koy 2k ne
N, HBOCBGOWTINZTYy TXNTE LW, HEOCBGIR, £1OCBGEE
2OCBGEEATE LI, F1IDOCBGIZEENLZI—-RT7awv 7oIZHE 20 a— R
Ty 2iIlEFNEaA-RT7ay 20MEIDZTE LIV, HIZIE E1DODCBGIZEZ
NDT—RTOY ZDBIEINCE per CBGTHODTELI, FE2DCBGITEE
N2aA—R7OV VOIEINCBE per CBG—1THoTEL, DED, HB1D
CBGIZHEEND I—RTOwIOBEE2OCBGIZEEND I—RTOY 7DD
W71 TH-HTE LUy,

(01 29)

1 £EXFEEOE 1 OCBGOFNTNIZEENDZHE LI OaI—RTay 70BEE 20D
I—R7Oav 0OBOE 1 OGEHHIE. 1 £/A3EBOE2DCBGOENTNIZEEN
BE1IDOA—RTOY ZOEF2DI—RTOY IVODOE 2 DGFHHEIYD ERELT
Eh, REEZLSFE20I—-RTOv 250 CRBGIE. 1 F2A2FEBOETIOCBGD
WINNTH->TE LW,

(0130])

BEDEBELE2O—RTay 2752 5HCBGIE. 1 FAIEBROE2DC BGOWS
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NP THH>TE LU,

(0131)]

1l £2FEEOHE2D0DCBGIZEENEHE 1l oa—RI7ay 2oMo&GeHElx. 1 £/~
FEBOBELOCBGIZEENIZEB L OA—-R7ay JOBOEGIEL Y KRELTE LW

(01 32])

1l £ EEOE 1 OCBGIZEENLIHB 20— R 70y 7OBOEGEHMEIZ. 1 £/~
WBEBOBE20CBGIZEENDE 20— R 70y Z7OBOEEHMEL D KEFLTE v

(0133]

1 FA2FEEOE2DCBGIZEENZE L OI—R Ty JOBOEFHEZEE 2D C
BGOETCHEH > flE. 1 EFAIEEOFE1IOCBGIZEENLIHE1IOTI—RTOavy 70
MOGEHEZE 1 OCBGOIETHI - 72Mfi& ) KIS TE LV,

(01 34]

1l FAFEEOE1IOCBGIZGENSE 20— R Ty Z2OBDOEEHMEEE 1 DOC
BGOETH > /ML, 1 2ZFEBOFE2DCBGIZEEFNDIFH 20— RJay 70D
MOEGEHMEZE 2D CBGOBTE - ~lL ) KEILTHE LW,

(01 35]

M1 2k AEBEEO—EBKICEZCBGOHERHIZ RUAZRITHS, X1 21280
T, W2OA—RTavw DAV TY 7 AZHE LI ~3THY, FEloa—-—R7ay 7oA
VIFEWIAFEA~T 1 THD, 2F), K1 2I1ZEWT. B2OI—RT7avw b1V
FOIZZFELIOA—-RTOaw IR VT I ALIVNILIBREZ LD, I—-R7ay 70
ATV IABFXNT WS, DXV, HFE2na—R7av DA YFy 7 AZ H1D
I—RTJOVIDA VTV I ALY NI S TEH &,

(01 36)

F1IDOCBGIIAXNZT VTV ARG H2DCBGIZAXNEL Ty 7 AXD N
ILTE KW,

(0137)

12 (a) IZBWT, CBGHA4IZEENLZa—RTavrsbhA4rry 7Rk, CB
GE1~3IZ&ENDA—-—RTOaY DAV TYIZAXYNI N, H1 2 (a) (Z8WT
CBIZIE CBGH 1 ECBGHAIZEENDEY NEOENKEL ALY, FIZCBGH
4 NIRRT v P IVIZR A DN — A M) AOMMEN ST 2 MENET 5,

(01 38])

M1 2 (b)) IZBWT, CBGHE1I~3IZ&ENDI2I—RTOvIDA V5w I AL,
CBGHAIZEGEENDI—RTOVIDA VT I ALVINIY, ZHiZk), 1 DOC
BGEHE2DCBGIZEEFNDZE Y MDD LEZEIRT 2 Z LW UETH B,

(01 39]

M12 (¢c) iZBVWT, CBGH 1 ~3IZHENZ22—RTOavIDAL 2TV I ADE
IMEWE, CBGHAIZHEFNDEZI—RTOAYIDA VT 7 ADERMEEL D /NI, Zh
LD, BIOCBGEE2DCBGIZEENDIEY POEZIRNT S Z &L uEETH
5,

(0140)

BIOCBGIININB AL VTV IZANE2DOCBGIIMNINE L VT 7 ALDINX
<, o, B2oA—RTOwIDA VTV IANE L OA—-RTaw IDA Ty T A
FO/NXWNEES, F1OCBGIREEINIZIA—RTOVvIDA YTy ZAEE2DCBG
WEENDZA—RTUOVIDAL VTV I AKX NI LTE LW,

(0141)

WIOCBGIIMNINBEL VYTV IZANRE2DOCBGIIAMANINE T YT Y 2 ALY N
<, 22, B20A—RTJUVIDA VTV IANH L OA—-RITAVIDA VTV I A
FONIWESE, BH1OCBGIZEEFNZI—-RTO Vv IDA VT 7 ADEAMEILE 2
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DCBGIZEENDZI—RTOAY IDA VT 7 ADEMEX D /NI TE L,
(014 2)
F1IDOCBGIININB AL VT IZARE 2OCBGIZNINZ ATy 7 A XD KX

<. 2, B2OA—-RTJOVIDA VTV IANELOA—-RTOAvIDA VTV I A

FVREIVWESE, B1OCBGIZEENZI—RTOV IO VT I AEHE2DCBG

WZEENDZA—RTO0IDAL VT I ALY KEILTE LW,

(014 3)

H1IDCBGIINIXNBS VT IZANE 2DOCBGIININE ATy 7 A kD KX
<, D, B2DA—RTJOVIDAVFTYIANELOI—RTOAY IDAV5Fv 7 A
FORIWVES, F1OCBGIZEETNEZI—RTOVIDA YTV T ADTKAMEITE 2
DCBGIZEENZA—RTOAVIDA VTV I ADOEKAMEL Y KETE LV,

(01 44)

CBGIZHUT, B2OCRCRERAPMHMINTE LW, 2D CRCRALLE 2D
CRCRIZEEFNDEY VRINZALLEER ST HEZLNTE v, CBGOEN ¢
BGEIA—R7Ow  IZDOMNcphPELW, £k, CBGOBNcegeghI—R7Ow
JOBNcp L) KEWEEIZ, ECBGIZHUTHE2DC RCRAMBMAMINGZLSTE
FWvW, CBGOENCpeHI—RT7Tay 7OMMNcp& ) /MXWIESEIZ, #CBGIZx
UTHE2DCRCRANPNMIMINTE LW, #l2IE 1 D2OCBGIZEENSI— KT
v I DN R per CBGM 1 THdEH. #4CBGIZHE 2D CRCRIIMNAMINX
W< TE LW, £/, 1 DOCBGIZEEFNEZI—RTOVI7DOENCE per C
BG2UU ETHE8E. ZCBGIZE2DCRCRAANMBAMIMINTE LW, CBGOI
NepgMW1 THB3EE, ECBGIZHE 2D CRCRINPNMNIMINGDITE LW,

(01 45)

CBGI&IZH 1 OIS AMOBEZD TN TE LU,

(0146)

b4 00 21%, PR I—RTBw U ¢ 1 IZX U THEY T ER S % i3 H6E %
A5, F5Oa—R7JOy Zce ik, rBFHOI—-—RTJuv e  k DAFIIIND, fF
B4 002)Fk T—-—RT7nOvZe il UTHEITERSEEHL, 5y MR
il (Coded bit sequence) 2HNTD, @YGTINEMAGFRELTH
— IR ERHCLNZEE. FEley MRFEdy, (0 dy (1) dyg (2) T
Hd, 22T, dy (O) X, MYy~ (systematic bit) EEPEHRX
Nd, dr (1) B&dg (2) F NVFqs¥wbh (parity bit) LI
RXxhsd,

(01 47)

by PRFIE 1 EA23EBEORMNNEDBERINTE L0, fFF5fbey N R7%
R g 2 BAOEIE, Ngeq BRI ND, VTSGR E UTH —RFEMN
AvsnsdEme. ety hRAE3 >DO%H (dy (00 0 dy (1) | dy (2)

) KOREERINTE vy, D&Y, BRYUFTERFSAEARE UTE —FRFSHHOND G

FH. Nsgeq=3THoTE L, HYFTE/FFALSFRE UTLD PCREMVPHNLND

e, By RINZ2D0%5 (d (00 0 dy (1)) ORI TE LV

o DEY, BMUFTE/REMAREUTCLDPCRENHOLNEEE, Ngeq=2Th

STE LW, BMUTERSSREUTLD PCRASHHOCLNDEN. Ngoqld2

HOETH-H>TE KW, IR BT ERS{EAREUTCLD PCRFSAHWLND G

Z. Ngeqlkl THoTE L\,

(014 8)

FFEABER4 00 2 XD HAOXI BBy NRANX, V770w A v i—1) —/NE
4003 FZIZEy PEH4004 2 AHIND, FFEEEHE4L400 2 L) BHINDHE
Sy NRAVDBS T Ty 24 R —1) =N[4 0 0 SIZATIND AR EHHX
NZH) FTIEFFAE S RCADALBSEEREDILEZONTE kv,

(0149)
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STy AR =) —NB4 00 3. AAINAFFEAE Y KR OM 2 (
sort, intecrlcave) iZ&Y, HEEYY NRAlv i (0) 2H 795, n
IX0MBENg e q— | DFPHIZE ENZEBTH D, Y770y o4 &2 —1—\E4 0
03 IZ&DR5ibey hOWMOBZIZ. B1OWOHAICE DL, 770y 714 VA —
V) — D% (51 08D OEEOBC subblocklE32Ths, ¥ 77avw A
B—1)—\Dfr (B 2Dl OEFZEDBMR subblockid BANDERX (1) %~
FTHRE/NXWEHTHoTE VW, ZIZT, DIFRSAd (0) oFNEFNDOE Y NT
H>,

(0150]
(F1]

DS Rsubblockxcsubblock
(015 1]

BTy A4 A=) =400 3OHNTHAEHEREBEY Y VR v (1) OF
NENDOE Y PEKiE., ANOER (2) IZ&>oTEALNTE K\,
(015 2]
(# 2]

KH ={R ubblock ™ Csubblock

S

(015 3]

BIZIE, 77y 7210 2—)—=Ni4 00 3k ALDINBRSE Yy bRINE
DX, B 1 DIEANUEIEH XN NEPN L2 6NTE v, FIZ X, ABINL[55
fbey RAd (0) Fzidkdyx (D) UT, 81 OMEAUIEEHH X R < TEH
L, —F. AXINBFFSAEY R (2) 23U T, 5 1 ONEF AL A X
NWTE LW,

(01 54)]

21 ONEAMF L. A HF OO Z (inter—column permutat
ion) THOTEL, ¥ 770V IR —D)—=)N\4 00 3IZBENTHEHHAINDHE
1 DNEFBED 72D AV ndHE 1 o/ N2 —2PlidP= [0, 16, 8, 24, 4, 2
0. 12, 28, 2,18, 10, 26, 6, 22,14, 30, 1. 17, 9. 25,
5. 21, 13, 29, 3. 19, 11,27, 7. 23. 15, 31] TH->THE\L

(01 55]

FELE Y MRAIDE Y MNUEHE4 0 0 4 12 A INBEE. HHEY Y v (1)

=dyx () TH>TE LU,
(01 56]

vy MNEEA4 00 40E, HEEYY RFIvi (1) 22228 (HEE) £
Hox [EXKENY 77 (Virtual circular bufl ler) AR
T 5, HIAIE RSy 77wk, wi=v i (0)  wgppeor=vi (1)

L WKII+=2k+1=Vyk (2) g ERINTE IV, 22T, Kok, vy (0
) DY NETH B, Z—RFEIZENT, Kyld, Ky=3 K[ TRINBMHETHB,
Ew NNEEES4 0 0 4 1k, IREXKEINY 77wy 21T 5,

(015 7]

RAEGKIE N 7 7 wild, N o oHOBEBEY Y RS v ¢ (1) % FrEo PN 3
DEWMOFRD Z LI XD AERINTE Lo, KAEKEANY 77 wildk, B MERB &
CYIWrEE4 0 0O b Iz A X b,

AT&T et al. Ex. 1002 p. 152 of 382



(015 8]

Yy NEINE KUYIWER 4 0 0 5 ik, ARAEKEINY 77 wi il U Tl — hvw FEE
EHEL. L— v wFRAle x #AEKT S, X1 41k REBERO—BRIZBEDZEY b
BIRBS XUUWE 4 005D L — by FEEO—HlE RITKTH D, RAEKEINY 77
Wbl —hYvFRAe BWEOLND, - YV FRIle Oy NUUIIETH D
o V—=hTwFRFe Oy MEZ., NI URAR—bTav s (£ CBG) @
2D )Y — AEH ) Y THEWREFIZADRLS EERDEIEZLNS, K1 4Dr v igxid
Sedd NI Y AR—RNTOw ZO%EEIZNTBRYV (redundancy vers
ion) BETHD, RVEESIZ., FOUYIZHARKRIZIEENDIBWIZE>TRINT
HELW, RVEFESIZ. EEOESIIARS EERSEIREINTE LY, Neplda—
R7aw 2Hz0nY 7 N0 7734 XTHY, € MRUIZE>TREINTE K,
Necepld, BAFDOEAX (3) TE->TEHEAZALNTE LU,

(015 9]
(#(3 ]
X N
N@zﬂmn{_lR}K;
NCB
(01 60)

ZZ7TC. Nirik. Ay b RAlawdz) Dy 7 hNw 77 3o L ZBET 24T
HO, Y RNOBIZE>TEEHEIND, NIRIZ BTOHESX (4) t&oTEHEZ2LNT
£ L,

(016 1]
(%4 ]
N
Nm _ : soft
K- Kymo - m]n(MDL_HARQ’ Mlimit)
[0O1 6 2)

M1 3k AREMEZRED —EBRIZBDIYWHT ¥ X IITy SINBLEY D RAIDVPRVE
FIIESXEZ SNDEMENZ RTHIBNTHE, M1 3i128WVWT, R TRINSG T
W7k, MEBEY hdy (0) 23y FTIXNDHERTH D, M1 3BT, B Tr
XNBH v 2iE NV FoEy hdy (1) 23xy SXNBHEBRTHB, B1 3iTHW
T, BT RINE Ty 2k, N FoEY hd g (2) By FTXNDHEETH B,
X1 3ICRINSHME Y N&S) 50 B TR X A MEIR X, AR Sy 7 7T
BB, M1 3BT, RAKE Ny 7 7 ik, HEAMIIZERARY BT hbihd,

(016 3]

L —hvwFRAle id, IREKEINY 77w BLIORVEBSIIDBRLEERESEE
ZoNTEH I, L— vy FRile  OFEMEIR. RVBSICALILEETEIEZ
HNTE LW,

(01 64)]

KMIMO, HWAREE I NHREINTOVIEET—RIZESHTZEINS 1 20l
HF ¥ R IR ENREDL I ENTEL R VAR 7Oy 7OmKREBERUTH-TE &
W, Kpmimotk, FREDEEHIEICEWT, i OMIICZETRER N T AKR— N7
0w ZOBKEBIZEELTE LUy,

(0165]

ZZIT. MpL HARQWE FTYUVYIZHARQTHEADEABMTH>TE L\,
Mp1L, HARQIE NETDE 1 20—V TICEWTII T UTERINDS )Y
VIHARQ OV ADRKETH-TE LU, MpL HaRQWE EBAEOESIZA
BLEBHEDTELEZONTE LY, FDDY - FEMIIH LT, Mpl, HARQIF
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8TH>TEEL, TDDH—-—EUITLIVZFHULT, Mp, HaArQEEDIY VD R
DYy vr#E (UL/DL configuration) IZuUTE LY, 2T,
M| imitlk8THsd, LDV VI / RFNOYVIFEEIX TDDIZEWTHWL,
7LV —AIZBFLD2 TV TIL—LE D)V I T I L —ADI VY T ER
9,

(01 66)

ZZT, Kelk, {1, 372, 2. 8,3, 3. LU, 5} o5bDfatudr1 DT
HHO>TELNU, TOMDIETH>TEHE K\,

(016 7]

ZZT,. Ngoftidki. UERFITY, £k FTOHVYVVYZUEZFTIVIIZINUEZY 7
NF¥ 2 IEY NORBTHoTE I, ZIT, VIZhFvRIEY NI, V7 Ew
FEEEFRING, V7 hEw ME, BHOFTEERES®BIZAHINDIEY hDAZODOL LR
(Log Likelihood Ratio)ZBIIHESXEZLNABHTHOTE L
W, BIZIE V7 REY NI, LLRIZABSEEHESIEZIONBZETH>TE &,
V7 R ME, LLRIZBEHETZMETH-TE LV,

(016 8]

Yy NBIRBXUGIWER4 00 5 L) AEKIND r FHOI—RITw 720632 L
—hYwvFRSe i, L= v FRSe rx EEMRINS, Nl —hvw
FRAle  kMEGINDZ LITkY), LR IIRAI L «, nPWERINTE Kv, &
BOCBGIZHNINT D, oG IR, FFEALIIRA T WERINTE L,

(0169]

S b URF T, T UT, 81 OB#EICED ST I B/ fThNd Z itk
WOBEZ LD S IIRAN T . PRGN TE LW, HEDC B GITHINT DT
SALHIIRAN T, nDREG I, FSEH TR VERINTE LW,

(017 0]

NcB per cRGMOL—hvvFRie , BFEEINDZ LITXYD., 55
1R85 £  DAERINTE LW,

(0171)

R b R ik, B2DOUWTFIPNEHINTE LWV, B2DWHTFZITILTD
FlEE2 DR EEHEATE LV,

(a) AXXINZR24% &1 oGHIIZY Y TXND
(b) &E 1 DM AHIZY Y TXNZR25NE. B2OHGmz<sy X b
FH2DWOBZIZTEWTCTARINERINE. NS VAR—RNTOw 7iZxnd b 2H)5
ROEPRI., BX, FIVAR—KTOw ZOREEL A VYO —JF £ /- 1Zl G124 7%
CELERDTEEZOLENDIR/RINTH>TE L, F2DUTEHEZITENNTALINDS RFID
FTNTNDESR FEAEFHS VR ofid. b U AR— N7y Zioxind 245
FHROEMIREBE STV AR—- N7 7ORELAYEOBIZEDEZOLNTE LW,
FFSALZT S VI, e ORAf cO—8E2ELINV—TTHh B, FF5 IR
FIf xkD—BEELITN—TENTNDNEFTINDZZLIZE>T1I DOERY VRN AE
RXNd, 1 DDORNTIVAR—=RTOaw IR LAYy TINBEE8. 1 DO
I VARG, NI U AR—=RNTay 226 B AP AOE P L b C B O RS0
WHBRHf 2 EATE LI, 1 DOONSTVAR—rTOav B2 A¥YIizey TXhd
e, 1 DORSAEEHFHY VAENVIE, TNENO ST U AR—NTOy 2289 2405
ADOEFIRB QT 2 2 /AL ZBMEFE UBOFFEAEHE IR T ( ZEATE LW,

(017 2]

F2DWOFHEZICE W THIIINDERFE. BRI h  EEERINSG, 5B N
B 2 UTHE 2 OO 2D EMH X A ngs, RS h I3 S e SR8 T
kL DRI NTE L,

(017 3]

TR, UVY—=2AT VAV ~h2y TIEIB3 007 0EMEHEM%Z 3T 5,
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(017 4)

DY — AT LAV MY SUBEES 0071, REVVEILZY)YY—ATL AV NI
WS BMMEITS, VY—ZAT LAY My FRMEES 00 7i128WT, EEY VR
L O~y TR E~IZE 20y TUBMRNEHINTE LW, 1 o~y FULR X,
PBEETVARIILME Lo Yy TINBZIETHoTE I, FH20~w SHUHL,
EESVHEILIE 2D AMIZY Y TINBZZETHOTE LW,

(0175]

H 1 OEIIREWEEE (TR )T ATy 2 2) ITHIGUTE LW, 2 O IR
flf (OFDMYYRILA YTy ZZ2) IZaUTE LW, 2FD, 1o~y TUMITFE
requency first mapping&EHIFRIND, £ H20Ov Y T
HIFTime first mapping&EEIRING,

(01 76)

BlIoOTy T, B E£40% E2owy STOEIE,. X 528 2 OEHFALEL % &
ATE FWV, 852 OIEAEIL, FHHOWOEZTH->TE LW, 82 ONEFMLEIE,
JEWEEB IO O ZTH->TE LV, 582 DOEAALE L, RSOGO AZTH-T
L,

(017 7]

T, MACEBOHARQFIEIZODWTEHHEZI IS, MACEOHARQFIED —H#]&
UT., ROVUVIREEDEEEFIICE DFAZITSH0, MACHBOHARQFHD —H &
X EERIE RO ) V7 EEIZEAINTE LU,

(01 78]

MACTYTF 4T qik AR<EE I DOHARQIYF A T A MEHINTE LU,
MACTYF 1474t 1 £2AFEBOITARQITY F 1 T+ #8325 14E (YT
T+4) THOoTCEELEN, MACTZ VT« T+1idk MACREODOWUWEA2EMYT L TR TH->T
HEdv, HARQTVF 17k, | FAFEEOHARQ O A2 EH T 5 1K (T
VIFATA) THhHd, TNFNOHARQ IOV AIX, HARQ Ot AK S IZEH LT
HELv, HARQ Ut AR SFIE, HARQ UL ADZZODEMN F+ThHh->TE LW, H
ARQTYFT 17113, HARQBR (HARXQ information) ZHARQ
TR AICHNTBEIENTES, Hl2IX. HARQIZVF 17 ridk FAREOHARQY
O 2HK ST E2HARQIEHREZ, fEOHARQ AL ARSIZHEEIEZIHARQ
TR AICHE TN TES, HARQE#HIZ. NDI, TBS, HARQ7O&=x
FH. RVO—EF~idedlz0 2 &5,

(017 9]

ROV Y IDEETHEL UTEBLEHAPNREINDEES., 1 2-EF 25007 VA
FB—-r70vw20OALNTTI (Transmission Time Interva
1) ZEfFI N TE v, ROV IOREHIEE LT, HEZERAGAPNREING
WG, 1 DODORNZ VAR T7Oa0IDOAINT T I TECHEINTE LW,

(01 80)

TTIW "NIVAR—bNTOw IRy TINDHEATH>TE LW, TTIIiE 4
B 20Y N, LU EF TV —LIIEEFNEZ0FDMY VRO IZIE
DELEZLNTE XY, TTILEZ, ROV Yoy NMIEHINS T 7F v ) 7
AR ERDSEOZoNTE LY, TTIZEIZHARQ O EARFEREINTE &
A

(0181)

DRSS EEFREDT T TIZBWT RY)Y V7HO) B THABRINLESE. MACT Y 75
171k, HARQIFHRICHE DX, WHENSEINZ NT UV AR— N T a2 & N>
VAR NIy 2T AEHARQEWMER N T VAR - NIy 229 5 H
ARQ7O¥ AIZEY Y TH,

(018 2]

FREHARQ 7O ACEBET IR ENFKETLTTIZRIZ, 1E£A2F2Do08T
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VAR—ITOv I EE NI VAR Oy ZIZEET I HARQEBRANAHARQT Y
TA T4 XDEIND,

(018 3]

HARQIZYVFA4 T4 EVEXNDEI RN T VAR IO T EEHE NIV AR—-KNT7OY
IICEET A HARQIFHRIT L 12, HARQ Ot 21354k 1 B3R & E I /5
G RN TV AR—= RN T ZOREREPYI*EE (new transmission)
ThHdLHEET B,

(01 84)]

ZAt 1, T —FBENEROREIZFUT RNV LTS WY Eb>TWSE) Z
ETHD, EHT—REEE ZFHARQBRIZEENTE L\, HEAMDXRGIX, &b
FUAR—=NTOY T IZWNIRTBEE, BLO 2 B2DONS UV RAR—-~NTaw s
DFEBTHH>TE LI, FFE2D NIV AR— 70w ZiE, EHENIEXEINZ KT VA
A= 7Oav I THoTEID, EB2ON TV AR—-NTOv 7k #hNF 2V AFR—-N
Ty 2iIZBEETASHARQ IO RADY 7 "N I 7IZARNT (47 Shzy 7 e
W RIZIRT DRI VAR TOV I THHTE LI, FHERTVAR—KNTOw 228
HTL2HARQI O AR T L, EFH2DN T VAR 70y ZIZBHETLIHARQY
O ZAH/SZEHELUTE W, b7V AR—-NTow 7 iZB#HT2HARQ O A
FE, EE2ON VAR NTOay ZIZE#ETSIHARQ IO AHSIEXE —~TH->T
L,

(01 85)

M1 AR EERZINEY, BLU 2. AFEOEMI N2 X NBIGEIZ.
FNTUAR—-N T VOREPEEETHI EHEET S,

(01 86)

HNT AR T Oy ORGP UHEETH DS, MACTZ VT« T 1 IX2ET
— X DT ERATE LW, EZET XL EMNITUVAR—-RNTOv 72 50%ET—
RTHOTEL, FENT VAR TV IOLEEPHLETHY., D, #ZH 20 h
ZUAR—=NTOaw OB ENRINEICERI N AN >7280. MACT YT+ 7 1 138
FMET—REFLE2DONT VAR—RNTOay 7259 2#Y 7 ey N&2fi4E (com
bine) UBSOINIVAR—I7Oav %4 L, ZESONIVAR—~Tav 2y
DS ERATE LW,

(01 87)

2N 72 XN E. MACTD YT T4 3E N VAR—=N Ty 7164 UTA
CRKEZERBRLUTE &V, £MF21%8 KM2ABXUOEKME2BOAREE WM ZIN
L2 THH>TEEN, £ 2AF. MACITVTF 4 TFA4IZBVWTERHALNAFHE TV A
FR—=rs 70y 70O DEESPRINBIZEBINZZETH>TE LW, 2Bk, #%
NS VAR=IN Ty IO ENLRNIZIREIZZZ T U TR I ETH-oTE LW

(01 88)

M2 N7 X NS, MACT Y T4 T4 &Y 7 "N T 7 I A NT INZT
— R EMACIYVTF A T4 NEEZ2RAZT—RILEBZIBMATE LW, &M 2 223N
WG, MACZ VT4 T3V 7 NN I 7 ICANTINZEY 7 ey M&2E N
SURAR—RTOw IOEEICERSIERINEY TRy NIEZI#ZTE v, &4
2SI NBNEE., EET VAR T ZIZHUTNACKZAERKRLTE LW,

(01 89)

H T RN P FIZARTINAETF—RZEMACIYF 14 54 BWEE R TF—RIZ
EIZ 522 BY T INNY I FILARNTINAEZT AN T Iy vaxng (HIh
B) ZXIINIET D, VT RN TFIZARNTINAZEY 7R EY NEHE NS VAR~
N7y 7O SIIEDDIERINDEY 7Y NMIESIHZ LI 2E. &Y 7 3y 7
FIWCARNTINEZT—=EZN T 2a3nNdl &ildnd b,

(01 90)
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MACIZYF 475 12IZBWT, EV I N IR I75yvaXxhdl eid. &V 76
N I F7ILEENDERNTUVAR— DOV IOETCOEY NDZOHDY 7 EY 0BT S
W aXNBEI &IZInUTE X,

(0191)
MF. WHEOFRY ) 2OHARQFNEIZOWTHHEZTS,
(019 2)

HETOE A3 00 0B TEIE]L PEMEINLES. D) 27 HENEHRCY 7
'y MO EE R T A EEBRMAE TNTE v, HoREEE 1k, N9V > HilEg
MOZGIZIEDE, CBGIZNIETDAARNTINAZY 7 Ny MM G290 2T
&,

(01 93]

RSV AR—ETaw 20~OOPDSCII, BLU/£/A%k PUSCIIZArYa
— V) IFEH TR IHEIEERIZ. NS UAR—NTOwIDOROORVESEZBR
T A MEZATE LV, ERVEBSZHRTAERIE ENTVAR—-NToy ZIi2H
WHNBRVEBSTH-OTE LU,

(01 94)]

NGVAR—=ITOw 2D ~EOOPDSCH, 8&LUO,/F/~1k. PUSCHAZ2RA» T
— )V ITEHETRYY) Y 7HEBAERIE. ENTVAR— Ty 2l EEND | £
DCBGENTNDZODDORVESEZIBRTDIHEIEGENLTE LW,

(01 95)

FRETOE A3 00 0IEWTEMEL NEMIXNDILEE. RVESORTIZICBGI L
ZHEZHAE LW, RETOE A3 00 0B WTHEME 1 RNEBINDIES. IEDCB
GIZHWOHNDEIRVEBESIZIRN S VAR 7OV IDAEODORVESEELRSTE LU,
HIREDCBGIERH#E NIV AR—-N O ZIZ&EENTE LW, EhT VAR—-7Ovw
TDEODORVESIL, ZNSVAR—INTOv 20O OPDSCH, BXLU,/ £/~i%

PUSCH#ZAZYa—) V735KV ZHIFERIZCKIDERINTE LW, &b
SUAR—=RNTOY IDZODORVEBSIE &RV IHIEERORYV 7 1 —I)V RIZH
FNTE I, ENITVAR—=NTOYIZOZOORVESIL. A (MACTZ YT~
F4) ZEXNDE (deliver) RVESTH-oTE L, ZbT7 UV AK—-NT0Ov
IDOORVEBSIIMACETEHINBERVESTH>TE LWV, FEEDC BGIX
. CBGOREZI/RIDHERIZLIVEEINDIIEPERINAZCBGTH-TE LW
s ZCBGOXREZHRT IR, ROV IHIHEHRICEENTE I\, FEATED
CBGIX, V7 Y NOUMHGEE2ERTDIERIZCEVV I NN T 7275y ad
DDA INAZCBGTHH>TE L, FHEDCBGIEX, V7w hOMEL ST
ZHRRTDAIMHMICEY. HFEOCBGOESIZEWTCH|AEDC BGIZHIndSY 7 b
Ew RAHOWOLNDWZ ERERINAEZCBGTH->TE LW, FEEDCBGIE, V7
My OB GIEE R T A EMIZEY . FEEDCBGOZET R EFHFEDC B
GIZWHIRTB2ANTINAZY 7 EY G INLANWZ ENERINZCBGTH-T
ELv, V7 Ny NOMBLGEERATAEHRITEZE T O Y 7 HEERICEEFATE &
AN

(01 96)

HHEDCBGDZODRVESIX IEORVESTHH>TE LWV, FHEDRVE
Fi, FNFZUAR—=NTOV IOPREDZDIIHREINDERVESTH>TE LW
o FIMEDRVESILZ, HOLLOXREINAMETHoTE IV, FFEORVESIZO

(RVigx=0) THoTE I, EMEDORVESIZ, [LMEOESIZAL LE L

DEHEZLNTE LV, FHMEDCBGUANDCBGDAZODORVESIZ. #ho v AR

— N NT7OY IZDEODORVEBSIZEDTEZLNTE LW, FHFEDCBGHUADCBG

DEODORVEBSIZ, FEL T VAR TOAVIORODORVESTHOTE LW,
(019 7]

HCBGOEEE2BERTDHEBIZEVREIHRI N, o, #FHY 7 My NS
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EEBRTHERIZEZOCBGIZHIRT AV 7 R Y RN T7 T aXhnd 2 EAERY
NBNCBGDOEZOORVESIZ. TV AR— N TOVIDEZOORVESTH-OT
ST AN

(01 98]

EETOE A3 00 0ICBWTEE2NERINDIES., IV AR—-—NTOaw 7l
FNZETOIA—RTOvIORVEBSE ENTVAR—KNTOvIDAZODRVES
AR EEEDIETEZLNTE LW, EETOE A3 00 0ZEWTEME2 BNEMX N
G, I VAR—NTOUZIZEENZETOI—R70y Z7ORVESIZILBIZEK
EINTE LU,

(01 99]

BETOE A3 00 0IZ8WTENEL REMINDGE., DI VAR—-NTav rdkz
HOPDSCII, BLU /41t PUSCII# AT Ta—Y 27423 YY) 27 EEE
I, EN S UAR— RN TOV T IZEENDZICBGEFENTNDZODORVESEZHTCT D
TERPE ENTE LW,

(0200])

FZCBGENTNDZODORVESZHTTHHEWICARILERETIE, HCBGITH
gAYV T REY "R T I aXNd I ENERINDDENDEZILNTE LU,

(0201)]

KRETOE A3 00 0ICEWTEE2NERMINDIES., IV AR—-NTay o7k
OOPDSCH, BXU /741, PUSCH%# A Y a—Y V742307 EHEIEG
HIZ, NI UVAR—RNTOVIDOEODORVEBEEEZZRETAIHENEENTE LV,

(020 2]

IR, AFERHEHO—EBHOEETOE A3 000128132 F v R2INLDEERGHED—H% 3
4 5,

(020 3)

FraEdseft 1l 1 2R EEETXAETOEL A3 00 0 ICHBAINIEMENSZ LN
THE LW, RET O A3 000 CHETNINDEMEE DARCEEEEL LEE22E5A
THE LW, FFEDZM 1 1z e -EIXRETTL A3 00 0IZHE I N2 EEN
BE ]l THEDIEL2 THEINPH5EANTE LV,

(0204)]

EETOEA30001I28WT, DKM 1izAhL s EoIFEEL EEE2 D
PO FboTE LW, HlziE, HE7OA30001ZBWTC, D1 1 83474 <
EEHMINDESICEELNBEAINTE LWV, 72, XE7O223 000128V T
L RREDEME 1T 1 AR EERAX NS IZEE 2 EH XN TE LU,

(0205)

FREDZME 1 11k, F¥ RINVOEEBIZHOONBESHIENRE 1 OE5HIETHE I &
EEHEATE LW, HlZIE, FY¥RILOLECHCOLNEESIIENT | OfE21ETH S
BEICEETaE 23000 1IZ8WTEMEL NEHINTE LW, £/, F¥ 2 INVO%EE
WZHOWONBIESIHIENE 2 DIESIHIETH 2 LEE5I2XE7T 12 23 0 0 0128\ THEIE
2HBEHINTE &V, B OESEEIZOFDMTH>TE LW, H20E5KEIZD
FT—s—OFDMTHh->THE L\,

(0206)

F ¥ 2 INVDREBITHCENDEFTHIENE | OESIHIETHD2NHE2DESHIETH S
ME. MIB, F1OYATFABHR, B2V ATFAEHR,. LERRCYFF) VI, H
HARRCYZFYLT FOUYIHIEIERD —HBE i eficdba< e FEIIE525
NTE KW,

(020 7)

DSl 1 1k, F¥% RIVOEEBIIHENCTEWMS VAR EET L O — RULBLASHE X
NBEZELEZEGEATE IV, FIZIE, F¥ FINORBICBWTERMY VRIMICHEE L 2—
RALFEDSHEX N WSS IZEE70 23000128 WVWTEEL AEHEIXNTE LWV, £
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2. F ¥ RIVDEEITEWTERM Y VRIVIZRE 7L O — RO X AR WIEG 2K
Ot A3 000IZEWTHEE2 D EHHINTE LU,

(020 8]

F ¥ RIVDEBIZENTEMY VIRIVIZEE T L O — RO X D ik, M
B, 1O AFLHR, HF20TATF LR, JGEARRCYZFY T EHRRCY
TFV T OV EIEHRO =B EIT IO L HESXIEZLNTE LW

(0209)

FREdDZtE 1 11k, F¥ RINVOEEIZBNTRHEAB RS £ 1258 2 OW O 2050
HAXINE ZE&2EATE LW, FIZIEX F¥RNVDORMGICENTRELHE 185 f ( IZ58
2DOUOBZNHHINBDESGIZ. E2ETOL A3 00028V CEMEL BNEHINTE
FWV, F, FYRINDREGITSWOTR S IRA F (IZB 2OV ZDHEH I N2
WAL, RETOR A3 000 8EWCTEME2NEHAINTE LWV, £, Fyr Lo
EEIZBWTRH AL 13R85 [ 1B 20O AP EHINEZEHEIZ. XME a2 S8
OO0 0IZHEWTHEHE2REHINTE LW, /2, FYRINLVOREIIEWTHELHENZR
FI L 25 2D ZPFETINRNESIZ, 2E7 08230001280 THEAEL A
WHXNTE L,

(0210])

F ¥ FIVDOREBIZE TS RG] £ 1 125 2 0N T Z D36 X 5 a0k,
MIB, B1DOYATFANEHR. E20A5FAER, HERRCYZFY V7 HARR
Cyr7FV 7, N IHIEERD S EZIZEHIcbn<esFZHEIIEILNTD
KU,

(021 1]

TREDSZAE 1 1id, F¥ FINOREIZENTHEEY VARIIZHUTE 1 oy SHBH)
HMAIND ZEE2EHEATE LW, BIRIE FY RINDREBITEVWTEET VAFAIIZH LT
W1y THHMREHAXNDIGEIZ. XMETOE A3 00 0EWTHEEL M XN
TE LW, E2, FYRNVDORBICEWTEEY VRV U TE 20y SULEHYE
XNDIBEGITERETOELA3I 000 ZBWTHEFE2NEHEINTE LW, £/, F¥ 2
DFEFBIZEWTHEEY VAR UTE 1 Oy TUMRHEH X N E5512. #HE7av
Z3000IZBWTHEE2MEHINTE IV, /2, FyrRNOREBITENTREY v
AIVIZHUTEHE 2Oy TUHEAEHAI NS ESIZRE 7022300 028 TEMEL
MEHINTE LV,

(021 2]

F ¥ R INDEBIZENCTEEY VRN UTE 1 Oy TR X 1 08 2 D
T SRENSEHA I NENE. MI B, B 1OV AT ALBR. H20Y A7 AER. H#
RRCYZFV 7, HERRCYZFIVZ, OV ZHIBEERD 88 & 213428810z
MR EEREDEEZILNTE LW,

(021 3)

e 1k, ITOEELI ADSEME]L 1O—ELIFZLEMEILRESEEEGATE LU,
(1A) H1DORID O0Z2E I ORNIN—TIZnHITEH &

(1B) 1 DOFRND L O UTHE 1 oI E S WTBEZNHIND Z &

(1C) BLIDRINITN—TDb L2 OBFEIZIEDS S WIRERINMIND Z &
(1D) B1DORNNIN—TDb MZE2DOCRCRINEZMAINT S &

(1E) CBGIZ®RUTH 1 oSBT I fThNd Z L
(1 T7) EETYRNVIZHUTE 2DNEFNUE I D Z &

(1G) PDSCH., B8&LU /7%, PUSCH®O#(fERZ AT Y a—) V745K
7 HEERIC, CBGOREEEHRRT FEHR. BT E£/2E V7 Y oy
LB RTIERPEEND L
(1H) CBGIEIZERINBEIHARQ—ACK®™ 74— RN\ I7XINBZ I L
(1 1) FOVYZHIEEHRIZCBGOREEZR/RTLIHER. LT E£42FE V7Y
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W N OB G EE R T A EMA G ENTERFIND Z &

FE1GIZBEWTC, %PDSCH., XU £~k 8 PUSCHOYHXREDIESE.
FCBGDOXEZIERTIHEBITV F—TINTE LW, £/, FPDSCH., LU/
F7/-X P USCHOWHEEEDOESE. %Y 7 by FOMMTiELE fERT D ERIZY
P—TINTE L, BEL GIZBIF2 N0 ) 7 HEERIE 1L OFY Y 7kl
WO T —<wv h (BE1ODCI 74— v N) TEEINTE LW,

(021 4]

#E1 HIX, IrEOHARQ IR ARBSIIHIEL., POV Vv ZHIBERIZE Y 270
A=)V ITINZPDSCH, 88U/ F~2, PUSCHIZEEFND NT VAKR—KNT
O ZOEEN, FMEOHARQ IO AFZR SR U, EHENIREI N ST VAR
— N7y ZOERETHBEEIZ. RV U ZHMERICCBGI IR INSIHA
RQ—ACKD»EENDZ L, THHTE LU,

(021 5)

E1 HiZ. 51 0OHARQ—ACKIZE2OHARQ—ACK®NEENBZZZ EThH-
TE LW, FE2OHARQ—ACKIZ, CBGILIZAEBRINAIHARQ—ACKTH->
TE &, FH20OHARQ—ACK|Z, CBGOEOOHARQ—ACKTHH->TE LW
s BIfElI HIZ, F1OHARQ—ACKIZE3SOHARQ—ACK®™EEFNLE NI L TH
STHE LI, HEI3IOHARQ ACKZK, M VAR—=I7Ow 7T IZERINSIHA
RQ—ACKTH»>»TELIW, FE3IOHARQ—ACKIX, "I VAR—NTawvronr~
DOHARQ—ACKTH->TE LU,

(021 6]

BE20, BMELIZEENDEFEO I ZITZEHIITONBD N ETH>TE LV,
DFD, BE2E. BLFOEHE2 ADNSEME2 T O —EF~ideiz2d << EE5ATE
K,

(2A) B1OFRVD O 1 ORSN TN — L izoBI BN &

(2B) B1DOFRFD O UTE 1 ORFIZED K HOF AL NRNT &
(2C) HBLORFIN—TD DT ICH 1 ORBICESUVBEADIMINENI &
(2D) HB1IORFITN—Tb  DIZHE2DCRCRFZFIMULNT &

(2E) CBGIZHUTHE 1 OBEFHIZES M OTF A rhbIanT &

(2 F) BEY AT U TE 2 ONEFIMLEL R X v 2 &

(2G) PDSCH., BLXU//F7-i1x. PUSCHDOXEER ATV a— )V 7Fd5FK)Y
V7 HEERIC. CBGOREEHRTSHER. LT E£4E V7 ey by
BEEAERTABRNEGEEND ZLICE>TAY YV a— )y 7Xhbdl L
(211) CBGITEIZAEBRINBITARQ—ACKD 7 4 — RN XN &
(21) FOVIHIEARERICCBGOXREE2RBRTLIHR. LT E£4E V7Y
W NP SEEBRTABWIAGENLNTEEINZ 2L (AL, Y Y > 7HM
THHIZC BGOXRBERIBRTBHEMW. L E42E V7 Ny bOUBGIE%E BRT
BIMIZHONUOHREINZEY NRIIVDATIND Z &)

BE2 GIZBII2 N ) 7 HlEE#RIE. B2OFY Y > ZHEEHRD 7 4 —< v b
(HB2DDC T T7A—w ~) TEREINTE L\,

(021 7]

E2 Hix, e HARQ O AFBSIZHIEL., UV Y Z7HIFIBEHRIZ LY A7rY
a—) U IXNZPDSCH, 80U/ %£/Z&. PUSCHIZEEND NT VAKR—FT
w7 DREN, FECPHARQ IOV ARSIZHIGL, EHENIEEINZ NT VAR
—h 7Oy ZOEXETHDIEEIZ. F P Y IZHIAERIZCCBGI & IZAERXNDLITA
RQ—ACKMNEENRNZ &, THoTE LV,

(021 8]

E2HIZ BLOHARQ-ACKIZE2OHARQ-ACKMIEENRNI LTH
STE IV, BfE2HIZ. FH1IOHARQ—ACKIZHFE3IODHARQ—ACK 7 1 — RN
WIMNEEFNDEZETHHTE LU,
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(021 9]

BETOE A3 00 0ICBWCHHAINDEENEIEL THDEINEE2 THDMIX. Ar
EDEM T 1 BLUE 1 OREBRIADLCEEEIIEZONTE LW, B 1 0REE
Wik, B TF) T 5O FE RO D Y ZHIARERICEENTE L,
BIZAE, PO 1 1 B2 X N5, B 1 ORTHRICOHESDESEE o230
OO0 IZBEWTEME L AAEH I NDNEE2 0BT INEPNREZONTE LW, F/2. A
TEDEM 1 | D2 X NG, B 1 OREBRICESDNITRETOEA3000I12E
WTEME 2 PSEH XN TE K\,

(02 20]

F1OFEHEHRIZ. P UAR—-ITOVIIZEEFNSICBGCOEBNCgE&EATYE
SV, FFEDEA 1 1 PRz INZEE1Z. NepgDicd R e ERIIRE ok
A3000IZBNTHEELIGEHINDDEME2 BFEHINDI NG 5NTE LW, H#l
ZAE. TREDSEM 1 1 P2 3I N5, Neopgddl &) KEIWHTHNIERE 0
L2300 0ITHEHINDIMELENEL THLOTE I, FE2. FTEDSM 1 1 D372 X
NG, NepaD 1 THNIEXRE O A3 00 0 ZEH NS EEIXEIE2 TH
S>THE LW,

(022 1]

1 OREERIZ., NI UVAR—RINTOAOVIIIEENSZCBGOERKRENCRG o
ma x 2BATEERD, ITEDSRM L 1 /23 NZEEC. NCBG  ma x DIEIZA
BLLEERDEIRETOELZA3 00 0IZEWTEME 1 25 X5 0 8E 2 3@ H X b
MR EZHENTE &KWV, HIZAIE FrEDSEM L 1 A2 I N84 NCBG max
M1 EYREVETHY., D NopgA'l SV RIWETHNIERE T L X300
O X NDEEIXEME ]l THHTE L. TN DEEIZ. EE7T O A3000
WCEHAI NS EMEZEIE] THoTE LW, DD FH1 OKEFEHRIE. NCcBG ma
<« ENcpgzIALEEEATE LW,

(022 2]

BEETOE A3 00 0ICEWTCHTIINDEENFME]L THEI0EIE2 THDNIX FH
l oFEERIzAL S EEFREDTEZONTE LW, HIZIE, Nepg? 1l &) KIVE
THNERETOE A3 00 0ICEHXNDEEIEE]L THoTE LW, £/, Ncp
M1 THNIEEET a2 23 00 OITHEHAINDIEEZEME2 TH>TE LW,

(02 23]

IZIE NcpG maxP 1D REIWVETHY . D, Nopah'l LD REFUWMH
THNIEEETOL A3 00 0 IEHINDENMETENE]L THoTE LW, £/, NcB
G maxW1THIEE, BLUE£/1E Nepagh'l THDIGEIZEE O A3
OO0 OICHHAINDEEIZEE2 TH>TE LW,

(022 4]

BIE2 1K BEL ADPOEIEL FO BEZEFE2MWEDREHATE LW, FIED
ZM 1 TICEDSBEME2DPBEHAINDE NENE. EANEDYTF) v T BLU  E2ik
ROV Y IHEERICEENDIE2DFRE/RICORS LERIIEZILNTE LU,
BPlIZE, B208EHRMICTIIVIELHAEHIND Z NN HINZEEIT. IEDSR
Bl VIR DXEME2 PR I NEPNREZ6NTE LW, £72. 82 0 EBRIZ
FOBIE2DNEHI NN NN HXNZIGEGIZ, rEDEET 1IZEOLLITE 2D
BENEH I NLTE LW,

(02 25]

SARREE 1 IZEWTEME ] O— B FE 2 XS HOEBNRY R—FXNTHDINENERT
BEREMG IR, WiREE 1 ICK YD EAEOGESZHOTEEINTE LW, WmAREE1 LB
WTHEME L O3 F 213 E2MOEMMNR Y R — N INTWHE0En%E R 9 BEAHRIL. 5%
W ZEILEZLNTE LW, Hl2IX, OF DMO OO SN DET—s —0OF
DM®D 728 D AR AR AZEE 1 KV EEINTE K\,

(02 2 6]
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BEL DNEHINDEG. CBGIZE2DCRCRIMPMNMINTE v, 8i1E 2 45
HAXINdEBE., CBGIZEB2DOCRCRAMIMINLRSTCTELY, BLOHARQ—A
CRKIZEB2DHARQ—ACKMVEENZ I LR EINEE., CBGIZE2DCRC
ZHDMMENTE L, BLOHARQ—ACKIZEIDODCRCHWEGEND Z & HHE
Iz EeE, CBGIZHE 2O CRCRIMIMEINLZSTE LV, FH1DOHARQ—AC
KIZE3IDHARQ—ACKMBEFND I ENFREINLZWESE, CBGIZE2DCRC
RANDPMIMENZLSTE LI, BELOHARQACKIZEIDODCRCHEEND Z &N
TEINBWIES., CBGIZE 2O CRCRINMPMNMENE S TE X,

(022 7]

PAR, dmREEE 1. BXO F2ik EHFEE 3 DMER D F ¥ 1 IV0O%A5 5% 00
35,

(02 28]

F ¥ IINOZEIIE T, mARKE 1, L0/ 403, BHERES3 X, #MEov
Z3000IZEDEF Yy IINNERINDZ LICESE, EHFHUHDHE SR EZITS, 18
SXNZRZ VAR T 2IZGEENDEB1IDCRCRINIALLEEEDE. Zb
SUAR—=NTaw BRI EIE S I N TrNEZSNTE LWV, M TV AR— K
Ty DO HARQ—ACKIX, #hI VY AR—NTy ZBRIIEIZES X~
MENIZFEDTEZLNTE L,

(0229)]

MARLEGE LiX, NI VY AKR—-—N 70y ZRRNERIZESINAZES, T AR — b
T IDOOACKEZAERLTE LW, wikERE 11X, CBGHRKIRIZES IR
WoGE. SN UAR—RNTOY IDZODNACKZAERLTE KW, M7 VAR
— 7Oy IRRNERIESIND ZE, BN VAR T Oavy IO THOI—RT
O 7 BRIIBIEEINZZE2RZRUTE LW,

(0230])

F ¥ RINDZEIZHNT. CBOHBRIECESINAZNEGLD. 20 CRCRHNZ
MRS EEHEDEIEZLNTE LY, FYRIOZEFITENT, CBGHRIHEIZEEX
N EPD, BIDOCRCRANZALZLLERDETEXILNTE LW, #HIXIE CBG
WRIEIZ S X N ENE, HECBGIZEENDILSTOI—RTO Y 72X
HEHE3IOCRCRIIZETSXHzoNnTE LW, CBGOAEOOHARQ—ACKIX, %
CB GBI EIZESAEINANENMIETEEZS5NTE LW,

(0231)]

YRS 11X, CBGORINEICES INZEEG., ECBGORODODACKEZAERL T
LWV, HEREE 1 IZ., CRBGHRIIEIZEESXINEN>2EES. ZCBGDOEHDONA
CKZERKLULTE XV, CBGHERIEIESINSEGZLE, #CBGOETHIA—RT
Oy ZRRIHEIZESINAZ L 23U TE LU,

(023 2]

RAETOE A3 0008 WTEIE]l PEEINDIESL., ZXESOE A3 00012
BWTEME2 PERINDEEE T, HARQ—ACK®D 7 1 — RN 7 HiEOE Y]
DEZLNTE XV, RETOE A3 000IZEWTEEL BNEMIXNEES., HARQ
—ACKD 74 —RAw DO PUCCHOHR/EL LUTHE 1 OPUCCHZEMNE 2
SENTE LW, RETOLA3I0000 BV TEE2NEHBINDIES., HARQ—AC
KOTZ7+4 =R ID7OOPUCCHDOEEEUTHE2DOPUCCHRBRENS X 5NT
£ L,

(023 3]

PUCCH®#EIX, PUCCHZV#4—vw hr, PUCCHXEEBIIHWS5NE50FDM
URNOE, PUCCHIZHEMH INDEEHE, PUCCHIZEGEEFNTEEIND LY
VY7 RS B X AR GIE BRRY) Y — ADRED W E LT EEAT
L,

(0234)]
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F1OPUCCHREIZBWNT, PUCCHZA—%v hN3HE 1 OPUCCHZ 44—~
W RNTHoTE L, MIZIE H1OPUCCHZ 4 —<vw M, <& Z1EY b
LR BV 7 HIEROELEDO/ZOIZHNCENBZ PUCCHZ 44—y NTH-TEH
W, Z1iEk 1 THhoTELNUL, 2THH>TEIWVL., FOMDIETHH>TE LU,
F2DOPUCCHZTIZBWT, PUCCHZ7 A —vw NI 2DPUCCHZ A —v W
RNTHO>TE L, H2OPUCCHTZA—vw M, o< EZoEy M ED EY
DY ZHIBESROEED-DIZHNENEZPUCCHZ #—<Y NTHoTE LKW, Zo
X, 2TH->TEENL, 3THhoTELNL, TOMHDMETH>TE L,

(0235)

HBI1OPUCCHBEREIIBWT, PUCCHREIZHWSLENDZOFDMY VRILOEIL
CEBIOOFDMYYARNVETHoTE I, BFEIOOFDMI VAL EIL, 1 TH-oT
EEWVWL, 2THoTELINL, TOMMOMTH>TE LW, HB2OPUCCIIZEIZH
WTC., PUCCHMEEBIZHWVOLNAOFDMY VARILOEIE, 200 FDMY VRV
THHo>TE LW, H2OO0OFDMIYUARNEIL TTHhoTELNL, 14 THh>TE L
WU, TDOMDIETH>TE LW,

(0236)

F1DOPUCCHEEIZHEWT, PUCCHITHEHXNDIEG HEDZOIZRIER (
Sequence selection) NFEEINTE LWV, RAGERIZ. HfEXNB
RANCEDE, BED V) I HIERRAEAM X NBREHIETH>TE I, HIRIX X3
XNDRHOKET 7 hEiIZIESE, BEOV VY ZHIANERAEMINTE v, B1OP
UCCHRBREIZBWT, PUCCHIZHHINARMGHIED/ZOIZD F TIN5 R
BLTEE, FH20PUCCHREEIZEWWT, PUCCHIZHAXINBREEHIEDZD
WZOTDMMAHWLENTE LW, FE2OPUCCIIZREIZBEWWT., PUCCITIZHEHE XN
BSEFHIEOZODIZD F THEHSHOSLNTE L\,

(0237)

F1OPUCCHREIZHWT, PUCCHIZEENTHEEINS LDV > 7 HIHH
WK INGHE 1 OFF S ARNFARVEBELFSTH>TE LWV, B1OKFSEGRNE VY
— RS —BFETHHo>TE LN, HE2OPUCCHBEEIZBWT, PUCCHIZ&GENT
EEXND FOD I HEEBICEH I NS E 20/ 5T RE) — R -5 TH-o
TE v, B2 5 HRXERABTFETH>TE LWV, 2085/ FNEKR—-2
— B TH>TE LU,

(0238]

BIzZIE NI UAR—=N Ty 2OUEEDZOOPDSCH, XU EZ&k P
USCIIOAT Y a—) yZIZHCe6ND FY YD V7 HIERERICESS PD S CINZT
HPHARQ—ACKIE, 1 DOPUCCHZ A4 —3Y b2HWTCEEINTE LWV, £/

CBGORELEZIBRIBZIHEREZEL TV V7HIANERIZESSPD SCHIZN$ 2 H
ARQ-ACKIEZ #H20DPUCCHIZA—2Y hE2HWTREINTE LY, £/, C
BGOXEEERTDHERE2 EZT LV ) I7HIEHRICES<SPD SCHIZN G 5 H
ARQ—ACKIE, BI1OPUCCHZ A=Y ME2HOTEEINTE L\,

(0239]

F/z, BL2OPUCCHZ 4 —<% v MR EINGZWESE, CBGIZESSPDSCH
DOFEGIGEHAINRSTE LW, 2F), BE2DPUCCHZ A — Y MW EIND
ZXiZ&koTCT, CBGIZEDLSPDSCHOEXREFHEHAINTE LW, F20OPUCC
H7 4 —< v MBZREINLEWIGES, IrEDERMET 1IZflH53, #E7T 23000
WEWTCEME2 A RHEINTE LW, F2OPUCCITZA—w AR EINDIEE.
FEETOE A3 00 0ICBWWCTHEIEL B IND2EE2RFETINS L ek
EFEDSEMIZESX 52 5NTE LU,

(024 0]

F7, H2DOPUCCHT7 4 —¥ Y MR LEINLWVWES., CBGItE < PDSCH
2T AHARQ—ACKZ, PUSCHZHWTHELEINTE LU,
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(024 1]

F7, B2OPUCCHZ A=Y MR EINLZWES., CBGIZES<PDSCH
T BAHARQ—ACKIIZ, #HEOE1OPUCCH 7 —vw "2EHNUTREIN
TE LW, ZDOES53R2EEG. FE1OPUCCH7ZA—<w FE2ENUTHWS Z &R
INTE K\,

(024 2]

Fm, 1 DOMN S VAR—=ITOV ZIFTEIEBOCBGOTRTNACK X ZIEN
ACKTHhEESG, WndBHARQ—ACKIZ, 21 OPUCCHZ4—vw h&FHW
THEEXINTE LY, DFD, 1 DO VAR—-NTOy 2259 238HOCBGDOT
NRTNHACKZEZZIEINACKTHALHEIZTIE. 1 DOHARQ—ACKY Y &2 HWTHE

fEINTH K,
(024 3]
PAR. AFEIO AR LGE 1 ORKERRIC DO TR 6,
(0244]

1 5%, REMERIZH TS 1 O 2RI 70y 7N THE, KxRT
5 X DI, dmARREE 1k, BABALEE 1 0 1, IR 1 03, 32451 05, EEW1
O7TBLU, EZETYTF10904hE<eE 1 DEGATHEINDS, EAELLEELR
1O Lk, )Y =AM LOL 1, A7rYa—0 7101 3ndk<ts 1D
EEATHER I NG, 2581 051k, HEAAH1 05 1, EHEE L 05 3, ZHEGEER
1055, EMZEHLIOLBT7TEFYRINMEHL 05 9D EE 1 DEEHEA TR
XN, FEE1 07k eI OoO7 1, aEF vy AR LT 07 3, HHF v r
VAR 1 075, ZEE 1 07 7, MHEEEH LI 07 9L EV Y VI BIRME SR 1
071 1DARLLLE ]l DEESATRHEEIND,

(0245]

EAEALERER L O 11d, 2 —TOEEZIZLIVAERINAZ EY Y VI TF—2 % FEEE
1 07T D, /-, EAJBUBMILT O 11k, B4R Y 7t A% (MAC: Medium Acce
ss Control) &, /34w NF—4# 12 ~ 1)1 (Packet Data Convergence Protocol:
PDCP) J=., MEfRYD > 274148 (Radio Link Control: RLC) J&., iRV ) — A (Radio R
esource Control: RRC) JEOMMREE IS, £/, RAJZUER 1 O 1 XHIEIF v 2L T
ZAEXINZT DY I HIEEERAR TR D E, ZEF1 05, BLUREH 1 0 7 il
AT D 2O hlfE R Ak U, HIEREE L 0 3ICH 19 5,

(024 6]

EAEALEEER T O 1 AV 2 M) v — AHIER 1 0 1 11k, HEBEOSKFEZ CIERD
B ETR S, B, R Y —ZAHIERRE T 01 1 &, eI nsy—r o7 lo®
AR, £/7, Mg Y —AHE 1 01 11k, BV Y VY ITORF ¥ 2IVIZEEBE I N
BIEWEAEKR L, BEE1 0 7T 5, MRY Y —AHIEE 1 01 11k, ZMELAT
DY) VI F—20O5 R URGEE R, ACKZERUXEWL 0 7TIZACKEZH T
U. ZIEULAETID VI F—RDOMEITERRU ZEEICIE, NACK2ARL, HEE1
O7IZNACK%ZHE LT3,

(024 7]

A BAULEEER L O 1 AMEZ B AT a—) 781 01 31k, ZEWLI 0524 LT
fFEUATY Y g RE e T S, AV a—U a1 01 3% EOV2T5
VRNEZEBUAY T I L= 4DBOY T I L —AIIBWT, ZEXINAZED) VD
TS5 MIE>TPUSCHZXEET D LD, HlfHERL O 32 AU THEEE 1 0 7 % HlH
T2, AVa—UVIZEH1013E FOVYITISYREeRELAYT 7L —AIIE
WT, ZEINAZTID) I MI>THAEF YR NEZZIETH LD, KL O
3EMUTEEE1 05 % Hl#EHd 5,

(024 8]

WIS 1 0 34k, EAEMBEEE 1 O 1 25 ol iicE DT, ZEW1 056, B&

OCHEAEES 1 O 7 il = 4774 S G55 2 k9 2, HIMEEL 1 0 3 &, AR U~ G5
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“fEEl 05, BXUREMGEH 1 O 72U TEEH1 05, BLXUREMGEEHL 0 7 Dl
%1775,
(024 9]

ZAEEC1 0 b ik, HIEES 1 O 3 H ANXNAFHHE S IZ/K-T, KXZETYTF10
9L THMFEREIPOZEUAZEETE, 8. HiH., H50., 5L AERE
AL 0 L izd 3,

(025 0]

A2 ZE 1 05 7id, EZETVTFTFIO09Z2NMUTZELAZTY Y Vv I2OES2A
ZEFL, BREFHINZT IO 755271 VRIVESICERT S, XX WRZAE
105 71% T4 YRNMMEEIIHUTERY —) =48 (Fast Fourier Transform: FF
T) ZA7W, FREEGIROGES 2T U TE L,

(025 1]

ZEDHN 1 05 5k, ML ZfE5 245 v 2, HEF v 2, BXO. 2
FF Y R, TNTNDEET S, ZHEOHE 1 0551k, DL ABBESF vy xR
F ¥ FIVHIEER 1 05 9T T 5,

(025 2]

HF 1 05 3k, HlHFvy 2RI, LU, EFYyRILIZH LT, QPSK, 16Q
AM (Quadrature Amplitude Modulation) . 6 4 Q AMZEDER G NI T HEMAE T
B, e LEE1 05 1 AT 5,

(025 3]

BEAF1 05 11X, ROV VY IZF—ROESEITW. BS5UAZNDY) V25 —R% |
fLIEMLBEER L O 1 A" 95, Fy 2 IMEEH 1 05 9k, BRESTF VY RANLNLE T Y
VOO e B L, ZEOMH 1 05 5T D, FyaINHlES1 05
9k, Fy xRl REFEH L., MHEHD, F v 32 I)VIREERE EAELAE 1 0 1 A H

J19 %,
(025 4]
RAEERL O 7k, SIS 1 O 36 ANINHE 5 ICi/E> T, BV Y IB UGS

F ¥ 2NV EARL, EAEMEEE L O 1 6 AhXNAZED ) v F—2% D) v 27l
MEREZ RSB XUERL,. HLEF v 1)L, HlTF vy 2., BEESF Yy 2N E2LEL
CERET T 1 09 %A U CHMFERE 3 ITXEET D,

(0255]

FFEA LI 1 07 11X, BEALJBMIEREER 1 O 1 v A3X N4 BV VD v o7 HlfEHR e )Y
VITF—=REMNSALU, FFEAEY NERILEF ¥ XIOVERI L 07 3B KT/ 210
T FIVEREET 07 5z 195,

(0256)

HAAF v FIOVERE L 07 3%, FEALL 07 1 o AAINAGE/AE Y N2 2
UTCTEMY VBRI EER L, B VUARILEDEF T2 Z 125> THEF v 2L % EK
U, ZHIL O0O7T 7TAHEHUTE &KW, HEF ¥y 2 IVERIBL 07 31k 751 07
I O ANINZFFEAAE Y NEEFUTHETF Yy 2V EER L, 2HEE1 07 7AHT
UTH LW,

(025 7]

BB v 2IOVAEREE 1 07 51, ELER1 07 1 2o ANXNAELTE/EY . B&

U/ &2k SRIZHDNT, filfllF ¥ 2NV EERL. ZEHLLOT7TAHHT 5,
(025 8]

LOVYIBRESEEEHBTIO0O7 1 1 LYY Yy I2RESZAERKL. ERUAZLDY

VIOBWBESESEE1 0T TANHIT S,
(025 9]

ZEMT 07 7k, HEHT L 0 306 AR NAGHGESIZE-> T, HHF v 2 IVAER
10730 ANINAZETEIC £2EHEF ¥ FIVERTEL 07 51056 A3
FfeE, BEXUE£2E EDVYIZBESAEMTLI 071 16 AhIhAZEDY Y
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IBWBESE, RETVTFR—FBIZED Y VY IZDOVY —ATL AV NILET S,
(026 0]

EAOXAZER 1 07 91k, Z2HINZfESEWiE®E 77— T4 (Inverse Fast Fourier
Transform: LFFT) Z2470, R—ANY ROTF 4 I RIMESZAEKZ L, R—AN RDF
VRSS2 T FOTEFICEL, TGS 5 h R E RO MRS B & O
R &AL, BRI 2R BB S R BRE L. RREEEB OGS
E BRI OGSICER (7w a2y 83—kt up convert) U. ROBFEIREES % BRI
U, BhmiEL., E2ETY 71091t UTRIET S,

(026 1]
PUR. ARFEHHO HA fF 26 3 OFEEREKIC DWW TCEIIHY 5,
(026 2]

1 6%, AREMIEEIZHIT L ILMERE 3 OEEZ RTHIGE 7Oy 7RTCHD, KR
5 EDIT, FEMEME 3 X EAJEMBEEE S 0 1, HIEEE3 0 3. 3ZMEE3 0 5. K3
M307., BLU, RZETT7FH309, ZHEATHEEINDG, /2, EALEMEEE 3
01k Mgy 2301 1 & ATYa—- )2 T3 01 32 GATHEINS
o FE7z. ZASW3 05K F—REH A EFTH3 05 1, HIEIEREH HFH3 053
L ZEDHE3 055, MIEZEWHSI 0O T7TETFY RNHEEHLS 05 9EGEATHEIN
L, /. EEW30TIE. HEAEH307 1, PR3 073, £HEE3 075, MR
FEEM3I0OT7TTERYY VIBIRIESEKHL3 07 9 %2E5ATHEKINS,

(026 3]

EATBALEEEE3 O 11k, WYRT 7t AflfH (MAC: Medium Access Control) &, /87w
NF—&#4S 70 ha)b (Packet Data Convergence Protocol: PDCP) J&. fmEfs)) > 27 il
il (Radio Link Control: RLC) j=&. fEERY ) — Al (Radio Resource Control: RRC)
BEOMM 24775, /2. EAEBOEE3 0 11k ZEL3 05, BLUXREEHE3 070D
B 2 4770 D 72 O Hlg R 2 Ak U, HIEEE 3 0 3 iz 195,

(026 4]

EATREALEER 3 O 1 M A D MEARY Y —AHIHAER3 0 1 11k, ROV I DHAF v 3
WiZliEXNB R )25 —4%, RRC signaling, MAC CE (Contro
I Element) Z 4L, XX AL/ — ROLHE L. HARQEHIBAERS 0 1 32 AHT 5
o E7o. Y)Y —ZGIEERS 01 &, WmkREE 1 {4 0RMERCHEROEM%Z2 3 5,
B ZIE, gy Y — ZHHER 3 0 1 1k, skl 1 I e U2 — Y 7RIV OEH R
ExRITR D,

(026 5]

A EALBEER 3 O 1 AMH R B Ay a—U Y ZER3 01 3. WAREE 1 128 )M TS
HEF v 2 IOVPHT ¥ FIVOERD) YV — ADEME L TCWND, ATVa—) v J7E3 0
1 30, SARME L IdFF v FILOMIRY) YV — A 28 B TAEEIZE. EF v 2L
DEERF) ) — ADEN) BT RIT LDV T haeAERKL, ERUEZEDY) DTS
Y NEFEEEH3 0T AT B,

(026 6]

BIHIEE 3 0 3%k, EATEALMHES3 O 1 6O BIEEHRIZE ST, ZEE3 05, B &
UEAEER3 O 7 Ol 2 4775 S S 5 2 ER 95, HIMEE3 0 31X, ARk L ZHI#HE S
#2305, BIUREM3I 0TI UTEZEE3 05, BLUKREER3 0 7 Dl
MEITLD,

(026 7]

ZASHEE3 O bk, HlHEE3 0 36 ANI NG ZIZHRE-> T, EZ2ET 7+ 30
9% MU TCTInAREE 1 NORELUAREETE o, HiH., 5L, 85U 2ER%E EAL
JEMLBEER 3 O 11z lid 3,

(026 8]

EARZ(EHE3 05 7Tid, EZETYTF3 092N UTZEINLZEDY VIDESR

EAMEHHL, BEREFHINAZT IO 7f535% 710 VRIVESIZE#mT S, MEZET3 0
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571, T IURNEBIHUTEET7 —Y T2 (Fast Fourier Transform: FFT) %
7, JHNEESR OGS 2 M UL EQEER 3 05 51219 5,

(026 9]

LESTEE L 05 5k, MEAZEI3 05 7ThH ANXNAESE2EHEF v L,
F ¥ )., BRESF vy ANBEDEZTICH#YT E, M., Zogifid. FOHEMMEEES3
DIEERRY Y — AR 3 0 1 1 T U, SinAZEE 1L B U 2z kD)2 75 0 MZ
EENDHEAR) Y —ZADE ) M TIHHRIZEDOTIH RS, ZESEEE3 05 51k, F
¥ 2RIVHIEER 3 0 5 906 AN X N2 Z RO EiE» &, Gl F ¥ 2L & LG F ¥ 2L
DIEWIEDOEE 4772 >, /-, LHEIDHEIHR3 05 51k, DL ZBEESF ¥ 2 IVEF
¥ RIVHEIEERS 05 9Tt 19 5,

(027 0]

ZEDEIE3 05 5k, BEL KT v 2 IET vy 1IN E, LYY VI F—&
DOEF RN E EYY v g R (HARQ—ACK) OZHY VRN 2HERET 5,
ZEGHE3 05 51k, HEF Y RINVDEENLLHHELAZ LV Y V257 —RXDEHT ViR
WhTF—R2EH 1E5E3 05 1 ~HH$5, LEDEE3 05 5k HlFvrILFE7~
FIEF Y AP LHF U DY) o lEESR (HARQ—ACK) OAFHY VFRILVE
HIAIGERAE ] H 53 05 SAH T3,

(027 1]

F ¥ FIVHIEE 3 05 9k, Z2EDHI3I 05 505 ANINAZ ED Y VIS
SARWEEOHEEME, Ty ANOMELREEZHE L, LHEOBIMB3 05 5 5 XU LALEMLIE
B30 1icHid s,

(027 2]

F—RMEH B EE3 05 11k, ZEOGEEIE3I O NLLANINALD Y VI F—X
DOEFS VNP D)) VI F—R%E2HE5T 5, T—XEH H5H305 11k HE
XNz ED) I F—R%E BAJEURE3 0 1 NHNLT 3,

(027 3]

HIAE RIEHE5 M3 05 3k, ZHESEMMB3I 055”5 ANTIN/ZHARQ—AC
KDOZERY VRN OHARQ—ACK%2ESY 2, HlMMERMHT 553 05 31,
BHELU-HARQ—ACK% RAJEAHEES3 0 1 N HT 5,

(027 4]
EEERS 0 7k, W 3 0 326 ANINMHE 5 IZ/E->T, TV 73 ES

ZAERKRLU. BEAJBUEBEIE3 O 1 S ALDX N "D U IHIER. FOV Y I75—42%
b, BRUEFU, KT v 2L, LGF v 2, SRGSF Yy 2IVELEL T, %
ZETYTF309ENUTHIERESR ITEEE2EET 5,

(027 5]

BEEH3 07 113, BAUBLEERS 0 1 A5 AL X hATY Y v 7 g, 8L
L POV YT RONSEERTR S, ZHI3 07 31X, FEI3 07 1 5 AN
NZFEEEY bEBPSK, QPSK, 1 6QAM, 64 QAMEDERE A TLEMY
B, ZPFW3 07 31 BRI URINITY A—-F o v EEHALTE X, TV a—F
1 V7 RETVA-RE2EATE LY, &b, TVa—Fa 78k L a—4»n
RHXNE GEHHAIND) ZE:THoTE LW,

(027 6]

TV UV IBBESAERI3 07 9T Y VI BIES24EKT S, £HEE3I 075
. BFYRINVOEF FRIVE R ) VY IBBESE2EHL., BEVVRLVELERT S

(027 7]

ZEH3 07 51%, EEVVRVIZILI—F o v E2EALTE LW, Z2EEHE3 07
SRUREYVVARNZEMETDS L a—F« 7k TV VY IBRIES, XU/ £+
ARV VUFIVICHUTEHHAIATE LW, 2, RO Y Y IBREFICEHAING 1
d—F v 7&, BRI VRV UTEHHAINS T La—F0 7%, |—THh->TH
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S, BEAE->TE LW,

(027 8]

AL EERS 07 7Tk, 2EXINEEEY VRN LE L WEMR 7 — 1) T2 (Inverse
Fast Fourier Transform: IFFI) UT. BT VBRIV Z LK T D, MEXEWN3 07 7k
. B VIRV U TOF DM ASRDEFEZ TV, R—ANY RDOT 1 VX IEF%4E
U, R=ZANY ROTFT 4 VRNVAGSZ2TFO7E5EZHmU, 7rasEsm» s dHEE
WD FEIFHE 5 8 K OTEIR RS 2 AR U, B RECEIII N9 5 R0 B ERR 2 % R
LU, EPEEORES % SRR ST E (7w 28—kt up convert) U,
R IR PSS R RE U, £ 5SS (Carrier signal, Carrier, RF signald%) %‘E
KB, HEMUEEWES 07 Tk, HoXESc LT, AamEL., X2E7 257730
QI ) LU THEAET B,

(027 9]

(1) EEEOHMZERST D202, RREAOERKIZ. USROS TEL2#E UL, T
bbb, RIBHDE 1 ORI, SWMAREETH-> T, RY VY U IZHIEMERICED AP a
— ) ITXNEPDSCHIZBWT S VAR—N 7Oy 222 E=5F52E8E. FEd b
SUAR—RNTOVIIZEENDI B 1L OA—R Ty I I )0V— TS5 d B1E5LB L

A, Mgl loa—RI7ay 270 —7%, 1 £A238Eoa—-RTay 7 & 54
CHiEE D FAREHRO - ROy JIlEEFNEZR/NNE. DVE R —N—=T a
BLEEI-DEHFRON, AR FY Y U 7HIEERICBWT, A loa—RJ7oy
TN—TIZNIBTDHE1I DOV TR "2 75wy add Il 2B RINAE4. el 1
FAIFEHROT—-RTOay 70D A UH VY —)N—T a VIFFREOEIZERE X . BiEd N
DYV IHIEERICB T, BB LoV Y h2 757w add Il EMRERINA
WIS, Bl 1 FARERO - R 7Oy JoRiEI) XX — =T a VIdhEiEd R Y
V7RISR & ) BRI NS,

(0280])

(2) F7/2. KFEHOE | OBRRIZH T, BiEd KOV V7 HIBERCH T, miEd b
FUAR—=NTO VIR TBHE2DV I MY N2 T TV 2RI ENERIN
BE. Aiid 1 438 EOo - R 7oy 2o ) X v Ay —N—Y a Vidnigd FY Y
VAR K O BRI NS,

(028 1)

(3) F7/., RFEHOE 2 0EMKIL, HMPFEETH>T, NI VAR—-NTOv I
72ODOPDSCHZTFRIY Y VIHIEIRTATr YV a—) V7335 EE. digt ko A
R—=hNTJovrzizgEnsdEloa—-—Rr7ay 270 —728 0. 53 2585 51LER
. EMAZ, BRI oa—R7avw N —Fk. 1 AFEROI-RTay i s
H. HiEd 1 EA2RFEROI—-RT7Ov JIZEEFNDRINE. VAR —/N—=Ta i
DR EEEDIETEXI LN, WYY UIZHIEREHRICS VT, WLl oa—R 7oy
DIN—FIZHIRT D 1DV 7 Y v2 759 ad5Z LRERINAEE. Hiad
1 238801 —R70y 20 ) XAy —NN—3 a VITFrEDE e X v, Bilfsd
OV Y 7HIERIZBWT, Bl IOV 7 EY N2 75y v addZ ERERIN
BWIEE, miad 1 22380 a— 7oy Zoqisd) A2y —N— a VILHE N
DV I HIEERIC X DRI NG,

(028 2]

(4) &7/~ RFEHDOE 2 OREBRRIZHSWT, BiaE KOV 2 ZHl#EERCHS VT, JIEE b
FURAR=NTEY T IZHIRTBE2DOY TN N2 T TV adT BRI EMNERINS
WE. mial ]l 3B - R7aw ZORHEIV XXy —)N—=U a VIikRiEl Y Y
VO HIEERIC K DRI NS,

(028 3]

(5) F/, RFEHOE 3 DOEMHKIX WEAEETH>T, hIUVAKR-INTOVIE2%
9 5ZEME, BIEL NIV AR—RN Ty 7 IZ&EENBE MO CBOENEh %51k
F2EEEE., HEOCBGOETNTHIZNIET 2 HARQ—ACK%EX(ET 2 KEE
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. A, BIRCEBOCBIE, 1 FAIFEBOE 1 DOCBE, 1 £FA2IFEHEBDOE2DC
Bz&&H, AiatB 1l OCBOHE 1 OV 1 RFRIEH2DOCBOHE 2D 1 A L) KEL,
BECEBO C BOZFNE ik, RiEdEROCBGOWE N1 Diz& Eh. wiEd#ElHo C
BGix, 1 £/43EBOBE1OCBGE, 1 £/-3EEOE2D0DCBGEZAGA, st 1l £
TZIFEEDOHE 1 DCBGOENTNIZEEZNDRIELT 1 OCBB X URIES 2D C BOH
1 OEEEUE. Wl ] EA23EBOE20CBGOFNTNIZEENI WAL 1 OCBS
FUWFHEHE2DCBDHE2DHEGEELI KEL, RELWVHE2DCB2E&LCBGIXK. i
Fll ERZFEBOE L DCBGOWTNNTH D,

(0284)

(6) F£7/2. KRFEBEHDHE 4 OEKRIL WEAEETH> T, NI UVAKR—-INTOVI%E%
29 25ZEME, ML NI VAR—RN 7Oy 725N EBOCBOZEhEh %51k
T AL, HEDCBGOZNTZTIIRIET DITARQ—ACKZEET D EEE
. A, ATRCEBEOCBIE. 1 EAFEBEOE 1 OCBE, | £FAEFEEOE20C
BZ&&, Rt 1 OCBOHE 1 oY+ ZFREE 2D CBOE 2DV 1 X dh ) KNEL,
BIECEH O C BOZFNFNiE, BIEREHROC B GOWSE N, 1 DIz 4. wiEdElHmo C
BGiX, | £23EEOE 1 OCBGE, 1 2A2FHMOE20DCBG2E5A&, miadl &
T BOE T OCBGOENTNIZEEZNDHGEE 1 OCBBELURGE 2D C BOE
1 OEEEE. WiEd ] EABEBOE2DCBGOFNFNIZEENIMHE 1 OCBS
FUHFHE2DCBOE2DEFHELY K&, Wil F23EEOE2DCBGIZEZ
NDHE2DC BOHDONEEMMEIZ, Fidd | TABEBOE1IOCBGIZEEFNEZHE2DCHB
DELOEIIE X D) KEF W,

(02 85)

(7) F£/-, RFEHOHEL OEMKIX WMEAEETHH>T, hIVAKR—-ITOv7E2%
9 5ZEME. HIEL NV AKR—N 7O 7IZ&END2EH O CBOEN Tz 51k
TG E,. HBDCBGOZTNZTIIZIET D2 HARQ—ACKZEET 2LET
. REA, BIRCEEOC BIX, 1 EFA2FEBEOE 1 OCBE, | FA2EFEEOHE2DC
BZ&&, RigtSB 1 ODCBDOHE 1 OV A XFRiFEE2DCBOE2DOY 1 L&) KEL,
BB D C BOZFNFNIL, BiIstEHEOCBGOWT N 1 Dizg £, misd#EEo C
BGix, 1 £F2FEEOFE1IOCBGE, 1 FA3HEEOE2DCBGEEMA, HintsH 1
DCBGIZEENDHIHE 1 DOCB ERIEE2DC BOMANIE, BiEE20CBGIIEEN
BHIFELHE 1 ODCBLERHFE 2D CRBOMEDEREIL, Gl FAFEHDOE1IDOCBG
DA VT2 Ak, Bigt 1l F23EBOBE20OCBGOA »Fy 7 AL ) /AX < fiEd 1
FZIFEHOE 1 OCBGIZHEENDREEHMOCBDOA 57y 7 Ak, At 1 £721348
BOEBE2DOCBGIIEENDIFEBEHOCBDOA YTy 7 ALY /NI, Giad 1 72138
MOE1DOCBDOA Ty 7 A, Higdl F23EBOLE2DOCBOA VT I ALY K
FU,

(0286]

(8) &7z, AFWDIE 6 OEBLRIE, HHMFEETH>T, PFUVAR—-INTov oz
O C BIZHEIL, WadBoCBOENENEZF ST IS5 E. Wil b v A
B—RNTOv 7 2%EETEIREHE. HBEOCBGOFNFNIIHIETEZHARQ—AC
K% ZE3T52EHE. 2A. fEdEEOCBIX. | -2 3EHOFE1HOCBE, 1 £
FIFEHOE 2DCBEEGA, BEE 1 OCBDOE 1 O A XLRiEHE 2D C BOE 2 0D
A X&) KEL, HIEEEEROC BOZENZTNIE, BIEEBOCBGOWTIN 1 DIZE
Fh, ATREROCBGIE. 1 FAFEBOE 1 OCBGE, | £FAGEROE2DCB
GaE&A, fiEl ] TAIFEEOE 1T OCBGOENTNICEEINIRELE 1 OCBE LU
BIELEE 2 D C B 1 OGHBIE. Bigt 1 2138 OELE2DCBGOETNTNIZEEN
BHIEHE 1 ODCBB I UHIEE 2D CBOHE 2 DL ) AE, BRELZWFE2DCB
ELCBGIE, figd 1 223 EHOB 1 OCBGOWTNMNTH D,

(028 7]

(9) F7/., RFEHEHOHE 7 0EMKIX, HMFEETH>T, VI VAR—-NTOv %
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BEOCBIZHEIL, WO CBDOENTNEZH ST DHSIBE. Wl b v A
B—RNTOwv 7 2%EETEIRERE., HEOCBGOFNTNIIHInTEZHARQ—AC
K#%232ET52EEHE. 2z, M@ BOCBIR. 1 £423EEOE1OCBE, 1%
FIXEEOE20CBEGA,. BIadE 1l OCBOE 1 OV A ZFFiEE20DC BOE 20D
A X&) KREIL, BIEEHHMOC BOZENZTNIE, BIEEROCBGOWT N1 DilE
Fh, WREROCBGIE., 1 FAGEBOE 1 OCBGE, | £FA2GEROHE2DCB
G#ZEH, il FE-FEEOBELIDOCBGOFNFTNIZEENDINEE 1l ODCBB LT
BIEEE 2D CBDOE 1 OGEHEE. Bt 1 72 13EBOE2DCBGOETNZTNIZEEZN
BHIFAHE 1 OCBB L UHRIEE 2D C BOFE 2 D& & D KT <, Bidd | 43 EHD
FB2OCBGIZEENDIE 20O C BOMOFEMEIX, wigd 1 £/413EROE 1 DODCBGIZ
GEENBZHE2DOC BOBDONEEME D KEFu,

(028 8]

(1 0) F£7/2. AFRHDOHE 8 DREMIX. RMFKETH->T. NI VAR Ow Y
RO CBIZHEIL, WEEEOCBOZENENERHSILT 28565 E. Wigd N5 >~
AR—-—hK 7Y 7 E2EETIRENE., BEOCBGOFNZFNIZHIGTSIHARQ—A
CKZZEITD2ZEMWE., 2R, ATLEBOCBIX, 1 FA2EFEEDOHE 1 OCBE, 1
FAREBOFE2OCBE2EA, BEE 1 OCBOE 1 OY 1 XIAiEtE 20 C BOE 2
DH A X LD KREL, WEREEOC BOEFNFNIL. BItE@HEO CBGOWT N 1 DI
EGEA. BICEBOCBGIE. 1 £A2FEEDOE 1 DOCBGE, 1 421388 0FE2DC
BGa&H, Wi 1 OCBGIZEENDHIEE 1 OC B &HiElEE 2 0 C BORIX, Higd
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(54) Title: TERMINAL DEVICE, BASE STATION DEVICE, AND COMMUNICATION METHOD
(54) RBADHIT 1 IWARE. EHERE. LU, BEAE

CB#xx | First CB Second CB

CBG#1 CBG#H2 CBG#3 CBG#4

(a) CBG configuration 1

(111

CRB#1 CR#2 CR#3 CB#4 CBi#5 CB#6

CBG#1 CBG#2 CBG#3 CBG#H4

CBii4 CBi#3 CBlis CB#7 CB#8 CB#9

(b) CBG configuration 2

CB#10 CB#11

CBG#1 CBG#2 CBG#3 CBG#4

CB#2 CB#3 CB#5 CB#6 CBE7

(c) CBG configuration 3

CB#8 CB#9 CB#10 CB#11

(57) Abstract: Provided is a terminal device capable of efficiently performing uplink and/or downlink communication.
Each ol a plurality of CBs included in a transport block is decoded. HARQ-ACKSs corresponding respectively o a plurality
ol CBGs are transmitted. The plurality of CBs include al least one [irst CB and at least one second CB. A first size of the
first CB is greater than a second size of the second CB. Each of the plurality of CBs is included in one of the plurality of
CBGs. The plurality of CBGs include at least one first CBG and at least one second CBG. A first total number of the first
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HN, HR, HU, ID, IL, IN, IR, IS, JO, KE, KG, KH,
KN, KP,KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

84 IBEE (RTDQEWRY ., £ TOBMDLIEFR
EAETEE) 1 ARIPO (BW, GH, GM, KE, LR, LS,
MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 1—5 < 7 (AM, AZ, BY, KG, KZ, RU, TJ,
TM), 3 —0Ow /X (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FIL, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT,NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM,
GA, GN, GQ, GW,KM, ML, MR, NE, SN, TD, TG).

WA AFES

— BEFEREERET (05215 0))

CB(s) and the second CB(s) included in each of said at least one first CBG is greater than a second total number of the
first CB(s) and the second CB(s) included in each of said at least one second CBG.

GHEN: MENICEY )V IBLV/ FLETYN VIBEZITIEHNTELIMREEZIRMT 2,
FSUYRAR—FTAYVICEEFNDIEHOCBOETN TN ZESLLL. BEHOCBGOZNZTNITHIS
TDH5HARQ-ACKZIXFEL, AICEHRDCBIF. 1 FLEFEHDOETDCBE, 1XLIFEBRDE
2DOCB%E&EH. RBILLHT1DCBDHET1DHA IFRAELELR2DCBOFE2DT 1 XLYKEL, AILLHE
BOCBDOENENIF. AILEHDCBGCOWVWTNN T DICEEFN, AILEHDOCBGIFE. 1FiFE
BOEF1DCBGE, 1XFALEFEHDOE2DCBGERH. B 1 FLIFXEHROETDCBCOENTE
NICEFNPRIRBET1DOCBHLIVRITLE2DCBDOE1 OEFEHIE. AIKS 1 FEIFEHDOE2DCB
CGOENENICEFNDAIELE 1 DCBBLUAIRRHE2DCBDE2DEEHLYKEL,
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[0001]

[0002]

[0003]

[0004]

[0005]

L
RADOEH : HAKE. ZBRHEE SLC. BEHE
Beffi 5%
AEBAO—HFEIE, WmARE. EHRRE. L. BEHFERICET 2.
R

TILS —BEBREOERT VEAARBLVERRY h7—27 (LT, L
ong Term Evolution (LTE) | . ZF7/=I&. TEvolved Universal Terrestrial
Radio Access : EUTRA] &#rd B, ) A, BF=HL/NR—rF—2 v 7Oy
x4 b (3rd Generation Partnership Project: 3GPP) (CHWTHETINT
W3, LTEIKSWT, EiFEEILe No de B (evolved NodeB) | i
HEIFUE (User Equipment) & HMFEI D, LTEIX, EthFEEEHLH
NR—=F2T)T7eEIVRIIBEBERET DL —BEVIATLTHD, E—
OEMBEBIZEROEILETELTH LU,

3GPPTIE. EEESEEES (ITU: International Telecommunicatio
n Union) ARET DRERXBENBREI AT LOIRETHS | MT (Internat
ional Mobile Telecommunication) —2 O 2 O(TIRET 78, R IRME
(NR: New Radio) DMEIAITHONTWD (GERFFX@A1) o NRIZ, BE—0
oM IcHB T, e MBB (enhanced Mobile BroadBand) ., mMTC
(massive Machine Type Communication) , URLLC (Ultra Reliable an
d Low Latency Communication) M3 DD F VA AEEBELLERER-T
EDRDLENTWDS,

LEREOEKREMAIT O, NRICEEAINSRYSTERSOREDTHN
TWD (GESEFmR2) &
SFoIT R SCER
FERFET SCHR
FEHFEFSCHAT : "New SID proposal: Study on New Radio Access Technology”
, RP-160671, NTT docomo, 3GPP TSG RAN Meeting #71, Goteborg, Sweden,
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[0006]

[0007]

[0008]

7th - 10th March, 2016,
FERFEFSCAR2 « "3GPP TR 38.802 V0.0.3 (2016-03) ”, R1-165889, 9th June,
2016.
FEBADBE
FHEANFERL LD & T 53E

AFERIF, WERPICLEY )V IBLTC A TRIEGTY YV VBEEZITY &
D TEDINAEE. ZlnAEEBICAVWONSBEAZE. HRmAKEICELRES
NHZEMAE. PXEWICEY ) I9BLT ERLETYY VOBERITI
ENTEHEMBEE. XREMBEBICAVWONDEESFE ZEMBEE
ICREINZEROREIRET 2,
RREEFRYT BIODFEE

(1) AFEBEOREKIZ. MTOL>BFEREZFE L, T2b5E, KEHD
BB OEBKRIE, IWMAREETH>TC. b VYRAR—ITOv I EZZETIZE
&, BIR P SV RAR— b T7OVVILEEFNDIEROCBOETNTNAEES
b9 2EFILEE. BHOCBGOETNFNIIHRIET A HARQ-ACK%E
EETHEMEEE. ZlRA. AIECEROCBIE. 1 TLIFEBEODE1DCB
E. 1 FRIZEROE2DCBEEH. AIELHE 1 ODCBDE1 OH A1 XIdaEl
EE20CBOE2DH A XLYKREL, BIREHROCBOZTNENIE. &/l
EEBDOCBGOWTNAN 1 DICEF N, RIKERDOCBGIE, 1 F/I34E
BOE1DCBGE, 1FALIEEHOE2OCBGAEEH, At 1 F/IdE
HOE1DCBGORENETNICZENSHILE 1 DCBBLURIGEE2DC
BDHE 1 DAL, BIEL 1 FLIFEHRDE2DCBGOEINETNICZEN
ZRIECET1DCBHLUVFIEEE2DCBDE2DEFHLYKREL. &HZE
WE2DCBAESLCBGIFE. AIfE1 FLEEHDE1OCBGOVWTNIS
TH D,

(2) AFEBPDOFE2DRERKIE. I KREEBETH>TC. FSVAR—MTOY
V%HZETBIZEME. FIRCMN S Y AR— MOV VICEENDEHDCB
DENETNEESILT 5ESIEEE. BROCBGOENETNICHET 5 H
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[0009]

[0010]

ARQ-ACKZIX[ET ZEEIE. ZRA. RISERDOCBIX. 1 FLIZ
BREOEI1DCBE, 1 FLITEHROE2DCBAESH, FIscE1DCBD
B1OY A XEFIEE2OCBOE2DH A LY KREL, FIESEHRDOCB
DENTNIL. BIBEHOCBGOWVWTIMN 1 DICESEN. BICEROCB
GlE. 1 EFLIEEROETOCBGE., 1 FLIFEHDOE2DCBGEER
. BIEE 1 ELIFEHOE1DCBGODENEFNICEENS/IELEE1DCBEH
KURIEBE2DCBDOE1 &L, FIEE1 FLEEBRDOE2DCBGOD
FNENICZENSHIEE 1 DCBHBLURIRE2DCBDE2 DAL
YREL, BISE 1 FLIFEHDBE2DCBGICEEFNSE2DCBOHDIE
BEIE, BIEE 1 EEISERDE 1 DCBGICZSENDE2DC BOKDIY
BEdWUREL,

(3) AFEIADE I3 DREIKIE, IMREETH>T. PV RAR—FTOvY
VaSETIREIE. IR VYRAR—FbTAOVVICEEND2EHDCB
DENTNhZESILTIESLEE, BRHOCBGCGOENENICNIRT D H
ARQ—-ACKZ%ZIX[ETZEEEE. ZlirA. RISEROCBIX. 1 FLIE
BROEI1DOCBE, 1 FALITEHRDE2DCBAESH,. AIEEE1DCB®
FB1OY A XIIHIEE2DCBDE2DOH 1 ALY KEL, BIEEERHRDCB
DENTFNIE. AIREROCBGOVWTNAN 1 DICSHEN. FIZERDCB
Git, 1 EFLIFEHDET1DCBGE, 1 FLIEBHROE2DCBGEEH
. BIEBE 1 OCBGICEEZN SRIEEE 1 OCBEFIEEE2DC BOMIE. i
EEE20DCBGICEZEENSRILFE 1 DCBEFIRBEBE2DCBDIMELY HKXE
<. BUEE 1 EEIEEHOET1TDCBGDA Ty o RiF, BIEE 1 TI3HEE
DE2DCBGCGOA YTy 7 RALYMNEL, FIEE 1 FLIZEHOETDCB
GICEENDRIEEHOCBOS Ty U RiF. RIS 1 FIEEHOE2 0D
CBGILEEFNDRIEEEHDODCBDAI Ty 4 REY NI, BIEE 1 £
BROEI1TDCBDA YTy I RIE At 1 FLIFERDOE2DCBDOA v
Ty IRALYKEW,

(4) AFEBOFEL4 OEEKIZ. EFEERETH>T. FSUAR—+TO
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[0011]

[0012]

YU EEEDCBICHEIL. FIEEERDOCBODEThThEHSLT 5HSL
BR&. RIRE NSV RR—MT Oy 7 2XET 2EERE. ERDODCBGODE
NTNICHRTZ2HARQ-ACKAZIET 2FEIME. ZlEA. FIEHEE
DCBIE, 1FLIFEHDODBEI1IDCBE, 1 FHEBERDE2DCBESH
. BIEEEE1 OCBME1 OY (1 XLFIRE2DCBOE2OH 1 XLY K=
<. RIEEEHOC BOZNhZTNIE. RIREHROCBGOVWTNA 1 DICEE
n. RIEBEBOCBGIE. 1 FLEFEHRDODFE1DOCBGE. 1 TLFERD
HE2DCBGEZEZH. Hisd 1 FLIFERDODEIDCBGOENETNICZEN
ZRIECEE 1 DCBHLVRIEEE2DCBDOET OSETEIE, FIEE 1 £LIFE
BOE2OCBGOZENRENICEFTNDRIECE 1 DCBELURIEEE2DC
BOE2DEEHHIUKRELL, REZVWE20DCBEZEL,CBGIE, #7iIEC 1
FEIIERDODE1IDCBGOWVWTIHATH S,

(5) AFEDHEL ORERKIE, EMBEETH>T. SV RAR—KT70O
v EBEDOCBICHEIL. MIESEHOCBD TN TN ETS{ET 2851E
Bi&. BUBB b SV RR— b TOv U AEEFETHEMFEEE. BROCBGD*%
NETNICHRTDHARQ-ACKAEZET SFEIME. 4lwx. RIEEH
DCBIE. 1 FLIFEHRDODE1DOCBE, 1 FLIIERDE2DCBEESH
. BIEBE1DCBODET1 DY A XIFFIRBE2DCBDOE2DH 1 XLYKE
. FIEBEBOCBDOZENETNIE. RIESEHROCBGOVWTIINT DIZER
h. BIEEREOCBGIE, 1 FLEFERDODE1DCBGE, 1 TLIFERD
B2DCBGZZH, HIL | FLIFEBRDBI1DCBGHOETNEThICEZIFEN
ZRIECE 1 DCBHLUVRIEEE2DCBDET OSET#IE. FisE 1 TLIEE
BMOBE2DCBGRZNETNICEENIMRHE 1 DCBELURIEEE20DC
BOHE2DAHLIYKREL, it 1 FLEFEHDE2DCBGILEEND
B2DCBOHMDEHEIL. RIS 1 FLIXERHDE1IDCBGILEENDH
2D CBDOMDITHIEL Y REL,

(6) AFBDEO6 DREKIE. BEMIFHEETH>T. SV AR—KTO
Vv EBRDOCBICHEIL. FIBEROCBDENENZ/FS{ET /S
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[0013]

[0014]

e, MBSV RAR— T Ov I %&EETZEEIWE. BHOCBGDZE
NETNICHHRTEDIHARQ-ACKZZETZIZEEE. ZiwA. RILER
DCBIE. 1FHLIXEHDOE1DCBE, 1 FTLIFERDE2DCBEEH
. BIECEE1 DCBODE1 OY (1 XIRRHE2DCBOE2DH 1 LYK=
. FIEEEHDOC BODENENIL. RIEEEROCBGOWVWTIANT DILERE
h. FIEEEEDOCBGHI. 1 XLERBERDEIDCBGE, 1 XLEFEHD
E2DCBGAEEH. HIEEE1DCBGILEENDHIEEE1 DC B RIS
2CBOMIF. RIEBE2DCBGICEEZNDRIECE 1 DCBERIEEE2D
CBOM&IYEKREL, AU FLRXBHOFEI1DOCBGOA Ty VR
. IR 1 FLIEEROE2DCBGDI Ty v RELYNEL, BIEET1 £
BREHDOE1DCBGILEFNDIAIERERDOCBOA T v o Zid, w1
FREFERDODE2DCBGICETNBHRIBEBOCBOA Ty IR LY
X<, BRI EAIREROE1DOCBOA YFy 7 RIE, #IEE 1 FI3EHK
DE2DCBDA VT v I RALYKRIL,

(7) XEBOH7 OREEKRIZ, IMAEBORIELAETH>T. S VAR
—hTJAOv U EZEFETBHIRTYy & BIRBMNSVYRAR— IOV VICEEN
ZEBDCBDEINEFNEESILT ATV &, BROCBGOENEN
IKHIRTHDHARQ-ACKAZEETZARATY & i, RIEZERDC
Bid. 1 FLIFEHDEI1DCBE, 1 FLIFEHRDE2DCBEESH, B
ELET1TDOCBDE1 DY A XIIRIEE2DCBOE2DH 1 XLYKEL,
RIS OC BOEThThiE, RISEBOCBGOWVWThHN 1 DICE TN,
BIECEBMOCBGIE., 1 FALITEHDOE1DCBGE., 1 FLIFBEHDE?2
DCBG%E&EH. AIEE 1 FLIFEBOET1DCBGOETNTNICEENDHI
B 1OCBSLURIEEHE20DC BDE 1 OEEHEIX. Aisc 1 £/ IEERO
BE2OCBGOENETNICESENDRIGE1DCBH LURIEE2DCBD
F2DHFHLYKREL, REZVWE2DCBAZELCBGIE, Aisc1 £ &
ISERDE1DCBGOVWTNATH S,

(8) AFBDE 8 DRERKIZ., IMAKBOREFEAHETH>T. FF VAR
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[0015]

—hNTAv I EZEFEITZIRTyTE RIBMN SV RR—MTOvVICEEN
DEHOCBODENETNEESLTI2RAT Yy T&, BROCBGOZEhTH
IKHIE T 2HARQ-ACKEZXEFETZ2RTYy T&, ZlRA. RIGCEHMDC
Bix. 1F/LIIEHDHE1DCBE., 1 FLIFERHDE2DCBAEEZH. B
EEE1OCBDE1OY A XIRIEHE2DCBOE2DH A LY KEL,
FIEEEHM DO C BDENENIE. RIESEROCBGOWT N1 DICEFN.
BIEBEEEMODOCBGIE. 1 FLIEEHRDE1DOCBGE. 1 £IFBEHDE?2
DCBG%EEH, AU 1 FIFERDET1DOCBGOENETNICZENDHI
EEE1OCBSLUVRIEE2DCBDE 1 OEEHEUIL. BIEE 1 £AITEHRD
EBE2OCBGOENENICZENDHIKEHE1 ODCBBSLURIEEE2DCBOD
B2DEHEIYAREL, BRI FLIEEHRDE2DCBGICEEFNDE?2
DOC BOEDOFHEIZ. RIGE1 TAIZBEHOET1DCBGICEZTNDE20D
CBOHDFHAMBLY KX,

(9) AEBBDEQ DRERKIZ., IMAKEBDRIESETH>T. T VAR
—h 7OV IEZETIRTYTE, RIBMN I VRAR— M 7OV VICEFEN
ZEHOCBDENETNEESHLT ATy T&. BROCBGODENEFN
KIS THDHARQ-ACKAZZEETZATY T&. s, RIEIEHDC
Bit., 1EF/IZEHRDHEI1DCBE, 1 FLITEHMDE2DCBAEESH, Bl
EET1TDOCBDE1 DY A1 XIRIEE2DCBOE2DH A XLYKREL,
AIESEBOCBOZEhETNIE, AIBEKOCBGOWVWThHN 1 DICEE N,
BIECEHBMOCBGIE. 1 FLITEHDOE1DOCBGE., 1 FLIFBEHDE?2
DCBG#%E2H, BIEBE 1 DCBGICSENDFIEE 1 DCBEHIEE2D
CBODOMIE. RIEcE2DCBGICEENDRIEEHE1DCBEFEFE2DCB
DOM&YBKREL., FIEE 1 FLEBEROET1TDCBGOA T v U XL, Al
L1 FELIEROE2OCBGOI YTy I RLYNEL, IS 1 I8
BOBE1TDOCBGICEENDRIECERDODCBDA Ty 7 XIF, FisEE 1 -
FEBDE2DCBGICEEFNDRIEBEBOCBDA Ty IV ALY /NEL
. BUER 1 ELIFERDOEI1DCBOA YTy ¥ Ald, BIEE 1 E/IFERDOE
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[0016]

[0017]

2OCBDA YTy IRLYKREL,

(10) XFBOE1 O0DERKIF. EMFBREREOBERETH>T. b
VRAR—rTOY VEBEHROCBICHEIL. RIEEEHOCBODENETNEZR
B3 2RTyvTE RIS VRAR— MOV IEEETDIATY T&.
BHDODCBGODEFNENICHRTHEHARQ-ACKESETBEZRATY F&
. EiRZ. BIEREROCBIE. 1 £AIGERDOETDOCBE, 1 £AIGERK
DE2DCBAEEH,. BILBI1DCBDOHE1OH 1 XIFRE2DCBOE
204 XEYAREL, FIEBERDCBDENENIL, FIEZERDCBGOD
WA 1 DICEEN. BIERERDOCBGIE. 1 FAIERDE1DCBG
E. N FRIFEBOE2DCBGAEEH. RIS 1 FAIIEHOHE1DCBG
DENTHICEFNDAIEE 1 DCBELVRIGKE2DCBDE 1 DA
X, BIEE 1 FEIFEBHOE2DCBGODETNTNICEENSRI:2E1DCB
BIURIEEE2OCBDE2DEFHSLIYKREL, REZVWE2DCBZE
GCBGIF, RIS FLIXERDOET1DCBGOWVWTIHTH D,

(1 1) ARPBOE1 1 0REKIEX, BEMBEEOBIEREATH>T. b3
VAR—bTOv I EEROCBICDEIL. FIGBEHOCBDENENER
BT 2RTySTE BB N VAR— N TOVI%EXETDIATY T&.
BHOCBGODZENZFNICHIETBZIHARQ-ACKAEZETBEZRATY S &
. EEZ. BISRERDOCBIE, 1 FLERDOEIDCBE, 1 FIFER
DE2DOCBESH, RIECE1DCBDE1 DY A XIIRIERBE2DCBDE
2014 XEYAREL, FIEBERDCBDOETIETNIL, FIEZEHDNCBGD
WFNHN T DICE TN, FIESERDCBGIE. 1 FAIIEHDET1DCBG
E. 1T FLEIZEBROE2ODCBGEEH,. Aisc 1 FAIIEHOETDCBG
DENTNICEZINZREBE 1 DCBHLUVRIEBE2DCBDE1 DA
. B 1 EIFEROE2DCBGOENEFNICSENDHIEET1OCB
ELUVRIEEE2DCBOE2DEFARLYKREL, Aist 1 FIFERDE2
DCBGICEENDE20DC BOHDIFEHEEIZ. RIS 1 FLIFEROET D
CBGILEENZHE2OCBOHOEHMELY KEW,
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[0018]

[0019]

[0020]

(12) XFEBBAOFE1 20EEKkIF. BMEREEOBEAEZTH>T. b
VAR—=brTOV I EERDOCBICAEIL., FIEBEBROCBODENENER
B BDRATyv e BIBNSVYAR—MN OV I AEZEETDIRATY &,
BHDODCBGODEFNZFNICHLTBIHARQ-ACKESETBZRATY F&
 EEX. BISREROCBIE., 1 FLERDOEIDOCBE, 1 FLIGER
DHE2DCBAEEH, RILBET1DCBDET1DOH A XILHIEE2DC BDE
2094 XLYKEL, RIEBEHOC BTN ThIL. RICEHDOCBGOD
WFNHN T DICESFEN. FIESERDCBGIE. 1 FAIXEHDET1DCBG
s T ELRBEBOFE2OCBGAEEH. RISHE 1 DCBGICEENSHIRE
E1DOCBERIEEE2DCBOMIF. RIEE2DCBGICEENZRIEKEE 1
DCBLRIEBE2DCBDAMELY HEAREL, FIEE 1 FLIFERKRDETDCB
GDA YTy VA& i1 FLIFERDOE2DCBGOA YTy I ALY
NE L, BIERT FAREROET1DCBGICEENBBIREROCBDA ~
Fyv o2k, BIEE1 FEIEERDE2DCBGICEENZRIEEERDCBD
ATy I REYNIL, FIRT FAEIEEROET1DOCBDAI Ty U R
. BIER 1 FLIEERDOE2DCBDA YTy IR LYKEL,

FEH DR

COFEBICENIE, WHAREBE. MENICLEY D IBELT S ELIETY
DO DBEEITOIENTES, T, BEBREEIF. FEMICEY YD
BIV/FRIFTYV U IBEEZTOIIENTES,

B D & 7 5 ER

[ENIAREREHEOEIZEE X T LOMIKTH S,

[H2]IREFRMED —RBIRICEREDIERIL—L, YT 7L —4A, BLY. RO
v bDOBKERT —BITH D,

[KBIAREMEREBOD—RBHRRICHEDIHEE)Y -ty hOT vy EVYTO—Hl%r
LB TH s,

[BAA]ARERPEO—EBRRICKEDE 1 OMEERFIE (4—step con
tention based RACH procedure) O—f4AR
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IETH D,
[E5IBEOXEOtERA300 0 DERO—FlERLEETH B,
[E6]AEHHEDTSILANEBEE3 00 1 OBEEIEZRLEETH 5,
[R7]IAEBEHEO—EBHFICHEDE T DRI b  OHNERDE1 ORIITIL—F
bir (B7HRICHEVTIE n=1~3) KPEIh2EFO—FAETTET
H3

[H8IAEHMED —REMRICHRDZE1 DRIDb O EROETORINITIL—F
b.n (M8HICEWVTIE. n=1~3) ICDEINZEED—HIETRIET
H%

[HIIAREFHRFMED—RERICHRIFE1 DL VBADAEEERT —HITH S,
[E10]AERFEOC—EBHRICHRZOI—RJOy 79FIE4 01 11ICHF50
—R7OvIREELETZ7ODET OFIRO—FETIHTH %,

[ AREREEO—EBFICHRDICBGDERBIZR LAKTH S,
[B2]AERFEDC—RERKICHERZCBGOERAER LAETH S,
[R13]ASEEFEED —RERICRZIMEF v XILICT Yy TINBZE Y MRFH
RVEBSICEDESZON28EMNZRIHEBEITH 5,
[H14]AERTEO—EHRICHRDIEY MBRBIUUIMHE4LO005DL— K
Ty FBEO—PlERIHTH D,
[(151AEMMEEIC 51T DHREE 1 OBRERIEETOY /RTH D,
[H16IAERBEICS T H2EMBEEIOEXRERIBME 7Oy VKTHD

=
i

o

RIAAERET 2 OHDFRE

[0021] AT, RANFEBEOERREICDOWTERBET 5, ULTORBICESEN S5cH “
5z6NM3” &, “REIND” . £E. BREINDT OWTNHICFHEH
B2ZbonTd LU,

[0022] 1%, AEREFEOEKBES ATLOBMBRTHD, B1ITHWT,
\|IBEE AT LIE. WMAREEBET1A~1C, BILUVEMFESEIAERT D
o U, WREE1A~1CxIHREE &HWERT 5,
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[0023]

[0024]

[0025]

LR, AEBHEDERIL—L (radio frame) OERDO—
BUCDWTEREEY %,

B2, REBEFEO—ERICEDIEREIL—L, YTT7L—L4L, BIT
. AOY hOEBRERT —HTHD, H2ICRT—HITIE. ROy hORS
0. 5msTHY., YT I7L—LOERIIEFI1msTHY., BIERIL—LOD
RIYIFZ10ms THd., ROy b, BEEBICSITZ) Y —XEY ETO
BRETHLTHELW, AOY MI. 12O FSYRR—rTAvIDTY S
INBEMNMTHO>THLW, FSURAR—=—rTOv 2, 1TD0Z20O0v MC
Iy 7INTHELW, MSUZR—bTOv IR EGE (BIXIE. MAC
:Mediam Access Control) THEINSFREDRER
(BIAE, EEE-ER (TTI : Transmission Time
Interval)) RICEEINDZT—IDEMATH>TH LU,
20y hORXIE, OFDMIYYRILDEICE >TEZLNTE LW,
ZIE, OFDMYYRILOBIZ. 7. /i, 14TH->TH LV, 2OV
FORIIE. DA EBOFDMYYRILORIICETESEZLNTH LWL
o OFDMYYRILDORIIE., B20H 77X+ ) PEHRICVARCEEE DX
EioNnTHLEW, OFDMIYRILORIIF. OFDMI VRILDERKIC
AuwohzaEE7—)IZH (FFT:Fast Fourier Tra
nsform) ORAY MDD EHFETEEFZ O TEHELWL, OFD
MY URILORIIE, ZOFDMY UYRILICAMI DA o)y o LD
419992 (CP:Cyclic Prefix) OEIEZSATELL, &
T, OFDMYYRILIE, Y YRIVERINTE LW, Fh, mEKEE
1 EM/BEEISOEDBEICSWT. OFDMRUADBEEFERANMMERAIN
58 Bz, SC—-FDMA®DFT—-—s—OFDMMAERINDIBE
%) EFRINDESC—FDMAY YR, LV F/kld. DFT—s —
OFDMYYRINEFOFDMY YR EEMEFINS, DFY, OFDMY
YRIIE, DFT—s—O0OFDMYYRIL, LV F/ik. SC—FDM
AURIVEBATELWL, FIZIFE Ay hORTIF, 0. 26ms, O
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[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

5ms, Tms, 2ms, 3msTH>THLWL, OFDMIEZSC—-FD
MA, F7/i13. DFT—s—OFDM#AEATH L\,

OFDMIZ, BER, (Pulse Shape). PAPRIKE. &
HEREHMER. £E. 72145020 BLUF0E, AELE (B2
. MHEEEE) MERAINETILFEF YU TOBREAFREED, YILFFv
D7 OBEARNIE. BROY TXxr )V TFHEEINEEEEREET D
BEARNTH>THLL,

BTIOL—LORIE. TmsTH-o>THLW, YT 7L —LDODRIII.
B1OYTXxv ) PTRERICEDESZONTELWL, HIZIEE E10HTF

v THERES 15 kHzTHBHE, YT TIL—LORIEFEIMsTH>T
HELW, BT -4l 1. FEF, EROZOY N2 EATERINT
LW, FIZIEX. Y770 —AF20o020Y hEaEATHERINTHLWL

IR L — L, BHOY T IL—LESATERINTE LV, EFEY
L—LDbDY T 7L —L0OEIE. HIZE. 10TH->THLL, EIRD
L—4ld, BRORXOY hZ2ATERINTHLW, ERTL —LDD
DAOy fOBIE. FIZIF. 1O0TH->THLL,

IR, AERHEBOE2DRBRICHEIMEBF v+ RILEL YRS FFHILE
SHEEY B, WAREBEIE. MEF vy R, BLOEE MBS TFILEE
BELTHLW, EFEEEIR, MEBFv IV, 8L TG, WIBS T
WZEXELTHE LWL,

TUV Y OMBF v RILELTCTY ) OMIBS THILIE, TYUYVDIE
SEEEHIND, LY UV IMPEBF v RILBLUTC LYY OWPIBS TFIL
. EYV U OESEEEMIND, FTYYVYIYMEBFyRILELTLEY Y
VOMIEBF v RIVIE. MEF Yy RILEEERING, TUY DV IOYEBS T+
WBLUTLEY ) oWB THIVIE. MBS TFILEEERINS,

IHAREE 1 NASEMBEEIADOLY ) I OEBRBIETIF. UMToLY
VOB F v IV BKEERAVVLONTE LW, LYYV OYERF v X
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Wig, ERBENSHATNABTHmEZEET 57cHIC. MEBICL > THEAS
nTH L,

-PUCCH (Physical Upl ink Control Cha
nne l)

-PUSCH (Physical Upl ink Shared Chan
ne |)

-PRACH (Physical Random Access Chan

ne |)
PUCCHIE, Y)Y oFI#ER (UCT :Upl ink Contr
o | Information) ZXEIdLHICAVWLND, EYY YD

FEERIE. TYU VI F v RILOF v FIIVIREER (CS 1 :Chann
el State Information). #MEEEDEHDODPUSC
H(UL—SCH:Upl ink—Shared Channel) Jv—
AZBERKTDLEDICAWVWOLNDE RSV 2—) YT )V TA K (SR:Sch
eduling Request)., FYY>vH5—4% (TB:Trans
port block. MAC PDU:Medium Access C
ontrol Protocol Data Unit, DL—SCH:D
own!l ink—Shared Channel, PDSCH:Phys:i
cal Downlink Shared Channel) [Cx@dd3HA
RQ—ACK (Hybrid Automatic Repeat req
uest ACKnowledgement) #5%, HARQ—-—ACKIZ
. ACK (acknowledgement) F7IZINACK (negat
ive—acknowledgement) #2x9., HARQ—ACK®%,
HARQZ 14— K/Rv ¥, HARQHIER. L. ACK/NACKK
t#H9 %5, HARQ—ACKIEZ,. CBG (Code Block Grou
p) DIZHDHARQ-ACKZEATHLWL, FZVRAR—-—bTOVYIC
BEFENBCBGO—EFLIEELEDIODOHARQ—-ACKAPUCCH,
Freld, PUSCHIZBWTEEBEINTE L,
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[0032]

[0033]

[0034]

[0035]

F 4 RIVIREEIE#HR (CS | :Channel State Inform
ation) X, FvyRILGBEEEZE (CQIl :Channel Qual.i
ty Indicator) &SvU#E (Rl :Rank Indica
tor) ZEATHLL, FYRIBEEEF. TLI—F1T5EZE (PM
| tPrecoder Matrix Indicator) Z&5ATHL
We F ¥ RIVIREEBHRIZITL OI—F1T7EEZSATELWL, CQ I, F
v RIVEE (EIREE) ICRET 2EETHY. PMIIIFE, JLa—4 %15
TIDEFRTHD, RIIFE EEFFZVY (FkiF. EFEBLAVYR 21817
EETH D,

PUSCHIZ, EYY>»o9F—% (TB, MAC PDU, UL—SCH
. PUSCH) #&%E720HDICBVWSN3, PUSCHIZ, LYYV OF
— S EHICHARQ-ACKB LIV FFF v RIVKREBERZIXET D
HICAVWLNTE LWL, PUSCHIZF v RIVIRREEIBEHD A, F/id. HA
RQ-ACKBIUF v RIVRBIEBDOAZEET 2LDICHVLNTE L
We PUSCHIZ., SVYFLTIVERAAyE—U3 45X ETHHICHWS
ns,

PRACHI&X, ZYHLT7IVRCRSYVTZVTIN (SUFLTIEAA YL
—J1) BEEITBLEHICAVWSONS, PRACHIE, ##iaxy v a vk
i (initial connection establishment

) A —Y v, N RFA—NTOY—Tr, OIXIT 3 EHEIL (con
nection re—establishment) ZJOY—Tv, £Y
D20 T —FDEEICNTIEEE (§4M IV THB) . BLTPUSCH (
UL—SCH) VDY—XDFE ROV &EH—BarnTHICAVLNTS
W, SUSFLTIERTYTUTIVIE mEREEI1OLLNELYESEZ LN
AVTFYVIR(SUVILTIORRTITFUTIA Ty VR) a2EimE

BI3IGBHTSH=HICAWVWLNTE LWL,

SVUFLTIORATY) T TNIE PEBIL— N —HT 2V RAA VTV I AU
ICsddZadoff—ChuRIESA V)OI MNTBIEICED
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[0036]

TE5Ez26NMhTHEW, Zadoff—ChuRdid, WEBIL—rY—H V2R
AVFYIRAUILETWTERINTE LWL, 1D20EIICBVWT., BHOD
SVUEFLTIOERATY TV TILDAERERINTELW, SVILFTIERT)
TYTIWE. SVILTIEIATIVTTILDA Ty I RAVERLCEEED
EREINTELIWN, SVSLTIERTV TPV ITILDERZA VT Y IR
WIS T 2E2RD S VI LTIECRATITFZTIVIE. MEBIL—N—F VR
AVTYDPRAuETA )y IS NOERBBHEAELEICHIELTHELW
o MBIL— S —HVRAVTFYIRAu, BEC. 100y o7 ME,
CATFLBRICEFNZIBWRICO AL EETEITVTEIZONTHE LW, B
W= =24 Tv IR uE, SUTLTIERTIFT U TIVICES
N3RINEHNTZ2MAVTYIRTH>THIWN, SVILTIEIATS) T
TG, MBI — R =TV RA VT IR Ul EEEDEIREY
nNTHE LWL,

IMAEE 1 hoEMFEEIADO LY ) Y IVDOEFEFETIE. UTDO LY
DY OMBY AL ABRVwWSNTE LWL, YYD IOWIBS )L, BT
BONOSHAINIBEREEZETDHIEAINABVNS TELIWD, YIEE
ICL>TRERATINS,

-FY Y oBEBES (UL RS:Uplink Reference
Signal)

AEBEEBICEWT, PR EEUTD2008 4 7D LY ) v I BRRE
SHDECEERAVWHLNTE LU,

-DMRS (Demodulation Reference Signa
1)

-SRS (Sounding Reference Signal)

DMRSIZ, PUSCH., U F/ik. PUCCHDEEICEEET S
» DMRS|Z, PUSCHZE/AIPUCCHEZEINTE LW, HithFE
&3i1d. PUSCHZE~IZPUCCHDIGIREBMEEAITARD/=HICDMRS
HEAT S, U, PUSCHEDMRSAHIEET DI &EA, BICPU
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[0037]

[0038]

SCH#%¥%ETZEMT 2, ZDMRSIZEZPUSCHICHIEL TS LU,
LT, PUCCHEDMRSZHICEET S &%, BICPUCCHZEE
T25EMT D, ZDMRSIFFZEPUCCHICNIELTH LU,

SRSIZ. PUSCH, &t &F/1d. PUCCH®DEFICEEL AL
THEW, SRSIE. PUSCH., &V F/ld. PUCCH®REEICHE
HELTHLW, EHMFBEEIIE. F¥ RIREBOAEDZHICS RS EAWL
THEW, SRSIE. LYY »o 228y MIBIFBZHTIL—LDRE. F
2id, BEISAEHMDOFDMY VRILICEWTHEEIN T LW,

HEB/HEBEINSLIHAREE1 ~DTY Y2 OEIFBETIE. UTOTY
D2 OMPERF v RILDBAVWLNTE LWL, TYY Y I¥ERF v RILIE, £
BNALHNINABRERETZLDIC. MEBBICL > THEAINTE LWL
-PBCH (Physical Broadcast Channel)
-PDCCH (Physical Downlink Control C
hannel)

-PDSCH (Physical Downlink Shared Ch
annel)

PBCHIF. ImREB1ICBVWTHBRICAWOLNE YRS —A 2 T4 X —
avAvy MIB:Master Information Blo
ck, BCH, Broadcast Channel) #8735 /=6HICH
WwWonad, PBCHIZ. FIEDEGREMBICESEEXFEINTE LW, AIXIE
. PBCHIZ, 80msDERTEEINTELL, PBCHIZEEh 2B
WOV EEHE—EIEZ, 80ms TEIKEHFINTHLL, PBCHIF, 2
88U THv Y FILLYBRINTELWL, PBCHIZ., 2. 3. FfId.
4A0FDMYYARILEZATERINTELWL, M| Bii, AHEESDHEE
F ATy IR) ICEBETIBEREEATEL Y, MI Bid, PBCH#H

EEINZRAOY FDOFES. Y7 7L —LOES. BLUY, BIEIL—LOD
BESODEL EB—BEETTIEHRESATHLN, B 1 OEREFRIEIM

AT&T et al. Ex. 1002 p. 213 of 382



WO 2018/230291 16 PCT/JP2018/019870

[0039]

[0040]

[0041]

[0042]

| BIC2FEFNTEHE LW, &H1DREBHRIE. ZVFLTIEIAXAvE—T
2. SUFLTIVEBARAYE—U3, SUFLTIEAAXAyE—24D—ER
FELEICVBLK EBAVOLNDIEERBRTH>THLL,

PDCCHIix, FY YUY IHI#EE#HR (DC I :Downl ink Con
trol Information) ZFFITHEHICEVWLNS, TYY
VOREB®RIE. DC | 74— v h&EEMEHRIND, TY YV IHEIBR
&, FUYY>o 4052k (down!l ink grant) Ekiztyyy
95k (uplink grant) OWFhArEDLE EEFATE
W FYVOTSURMNI, FYDOT7HA A (down | in
k assignment) FLERETYYIEYHBT (down | ink

allocation) &EEMEMRINDG, LYY OIS MNETY YUY
VTSN FEHTITZVMEBEMBIND,

120 FY IO ME, 12O —EVTEILADT DOPDSC
HOR2a—) > 70HICPREEAVLNS, TYDY I TSV K
lFZ. Z ™YoV RANEEINAEZROY MERLCROY NROPDS
CHORTZZa— )2 70HIiiPal Es5AVLNTHE LU,

120LEY Y73 MNE 1 D20 —EYIEILHADTI DOPUSC
HORSa—) o 70Hhiidia EE8AVLNTHE LW,

YUY oHIEERIE. EOCBGAERRICEEIN M ETIBERES
ATELIV, EDCBGHERBEIEEINAIZRTIERIE. CBGDIERF
HIRTHEREDEMRINDG, CBCGOEEAIBTRT DIBERIE. TU U
VHEMBRICE > TR Y2 - Y IINBPDSCH, &/ FId.
PUSCHICEFZFNTEEIEEINSICBGAERLTHLL, CBGDE
BZERT2EHRIE. HXCBCOXEZHERIZBREZLTY ) v IHIH
BRRICEYWRTY Y2 -1V FENBPDSCH, 8LV F/hik. PUSC
HICEEND M SV RAR—MTAOVIICEENDCBGODENcge. LTS
Fold, RS UVAR—FTOVIICEEFNDCBGORAENCse maxic
VIR EHETEESZOLNDZEY Yy STHo>THE LW, EZEY ATy S
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[0043]

[0044]

ICEFEFNDEY hOZNFNIZT DODDOCBGICHHELTHE LWL, CBGHE

EXN2ZZEERTADIC. HEY ME ‘17 [y hShTHEEW, CB

GHEEINLWVWIEERTHIC, EZEY ME ‘07 ITEY hINTH L
We AP, CBGOREEEXRBRIDIBEHRNATY IV I2TS U MIEENDSG

EiCiE. PDSCHICEENTERIEEINDCBGERLTH LWL, &

7. CBGOEFEZR/TRITIDBEBRNSLY ) OS2 MIEENDIBEICIE

. PUSCHIZEENTHEXEEINSCBGEZTRLTE LW,

TUY Y ORIEERIE. VO bMEY POUWIBHAEIERT 2BHMESAT
EEINTELWL, VZREY NOMEFEIFX, VIMEYNETSva
FTHRUEBNPEATELIN, “VYVIMNEYMNETSvIa9 3" &, “FIE
DEEBBEICAMN? (RTF) ISh2V 7 MEy NESFAEDSEREISENSH
ET22E” TH>THLW, FTEDEREREIX. HIZIEXE). Ny D7
CTARVETH>THEELW, V7 MEY NOARIEBHFEEETT 2185EHRIE.
RS VRAR—HF7OYV2IC28EFNBCBGOMMNces. BLUTFLIE. b
VAR—=bT7OvVICEFEFNEZCBGCGORABN s maxliCP B EHED
X5z6Nh3EY ATy T TH>TE LWL, V7 MEY NOUEBHEETRES
IB5BEHRIE. CBGILHINT DA MNZINAEEY I MEY MBSy oadh
DHIEDNERTT DEHRTH>THELWL, CBGICHIET 2R MNT7INELY
JhEY MEI, CBGICEEFNSCBICHRIGT DA MNZEIN/Y T MEY K
TH>THIW, BEEY Ay TICEFNBEY hOZEhEThIZ1DODCB
GIIRBELTELWL, CBGICHRIET DY I NEYNETSvadBE
TImALEE 1 ICIBRT 27010, SEEY ML ‘17 [Ty bINTEHE LW,
CBGICHI®RT DY IZ7 EY NET7Tyv2allBBWlEamAEE 1 ICER
I 5700, ZEY ML ‘07 Ity hENRTH LWL,

“CBGICHINTD2RARNTEINLEY 7 MEY M TSy aXnsdahEaEm
T E. “CBGICHRT AV T MEY RAEBSICBVWLNZHAEDL” TH-
TH LW, BAlZIE. CBGOESDADIC. ZCBGICHINT Y7 ME Y
RAOABEWOHLNEZHOELIDY 7 MEY NOWIBFEEZIETRT 2BERICHORL &
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[0045]

[0046]

[0047]

HPEDTEEZONTHLIL, CBGIZH®RT AV 7 hEY ME, CBGIIHN
L. VIR IT7ICAMNPINEZYIMEY R TH>TELL, ZCB
Glt. BRIICEBINEZCBGTH>THE LW, HlZIE. CBGIZHIKRT D
V7 hEY PHPESICAVWLNAAWT EEHRKREB 1 ICBRT 2LHICEE
v hE T iKY MENRTHELWL, CBGICHIBET 2V 7 MEY MDES
WKAWLND ZEEIMAREE 1 ICIBRT 2DICEEY MME 07 Yk
INTH LKL,

“CBGICHIMTB2ARNTINZY I NEY MDD Sy aIndndmd
"k, “CBGOERETFT—HE, HCBGICNBI DV I MEY MAREES
haHEDN THo>THLW, ZCBGHESICEVWT, ZCBGOEET
—8d & BV I MEY MBBEEINZIONENDV T MEY NOIBFEEIE
RNTDBEMICVDRLKEHFETEEZIONTEHE LWL, BIZIE, ZCBGOZE
T—HEBANTINEY T MEY FBEEINAWVWT & ZiRAREE 1 IC18
R DHICEEY M ‘17 1Ty bEINTHELWL, ZCBGOFRET—
HEZARTEINLEY 7 MEY MDBEEINE I EAMARKE 1 ICIETRT 5
T=®HICEEY ME ‘07 1Ty hEINTH LU,

WAREE1IF. PSS UYARAR—MJOvVICEFND I—KJ7Oy 070
— K (1E8) KKK LAEBAIC. &32—FKJOvys0ov 7 ey hO—E8,
FlE, 2MEIARMTLTHELEV, WmARKE1IE. V7 MEY hOWEHE
EIEATSEHRICEDVWT, O—RJav sV I EY NE D75y al
THEW, BIAIE WREE1IE. V7 bEY NOUEBHEEIERT 215
ICE>TCBGICHNT DY I hEY M2T7 35y addl&aBERINE
BA., ZCBGIKREEN2O—R7AvIDOYIREY NETS5v2alT
B LU,

NSV RAR—b7Ov2IC0/BTE2ANTINEY I REY AR T7S v
AXINZHAENE. FFIEOHARQZAERICHIET S SV RAAKR— 7O
vIDIHDPDSCH, XU "F7/kid. PUSCH%ZRFYa—- Y2
TEHETY NV IFHEBRICEENZFHT -V IBEOEN. HFAEOHARQ
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[0048]

[0049]

TOERICHIETBERIO NSV RR—MTOY I DIDOFT—FIBIEIC
WL THUUEBEDL TWUWEHLNENMIVARKELZEDIIEZIONTE LWL, X
. WAREE1 . AAIEOHARQZ7OERICNBRT S SV RK—KTO
YIDHODPDSCH, & &F/ik. PUSCHAERFZYa—-Uv Y
TEFY YU OHERBREAZEL. ZFY Y IHEEBERICEENIHT—
HIEDED. ZFAEMPHARQ7OERICHINT 2EBIO S Y RKR—+
J0Ov I DEHDOFT—IIEEICH L THNYEDL> TWBHIBEIC. RERIOD
NSUVAR—bTAOYIDIEHOHDY I RMNEY FET75v 2L THLL,
“RSURAR=FMTOYVICHIBRT 2AMNTINAEY I MEY M7 S Y
aXNBZHAELN E. ‘SR R—bMTOvIICHBTZVI REY K
PESICAVWLNEZHLIEDL THo>TEHELWL, “MIUVRR—-—bTOvSIC
WIEET DR TPINEYIRNEY MBSy aXInBZHLEN E. “hS
VAR—bTAYIDRET—HE BRI ZFVRAR-—bTOY ZICHIBT D
VI hEY hBEEINDIDED” THo>THLL,
FSYRR—bTOY U OMEEEDODOPDSCH, 8L/ F7iE
PUSCH%AX&FYa—UTICBWLONSTY Y Y 7HlEERIE. CBG
DREEEETT ZER. LUV FhiE. VI MEY hOMEBAREEERT
BIFHRESERLSTHELN, FSUYRAR—NTOY IV OMEEEDIZHDP
DSCH, &0 &E/klE. PUSCHDORS Y a—Y v ICBVWSNE T
Yo ohlEERIE. CBGODEEEEBRTIER. HLPFidk, V7
FEY OB AEEIBRT DEHRESATELIL, FSVYRR—KNTOY
DM EED/HODODPDSCH, 8LV F/hid, PUSCHDZRF Y a
— DY TICAWLNDTY Y Y IRIEEHRICEENDCBGCGOEEZIBERT
HEWR. BLVFhiE, VI bEY hOUNEBFEEERT 2BRIZ. H5S
MUHEEINAEY FRA (FIZAIEX. £TODRY., F/=idk, £2T10D%
D) Ity hINTELW, FSYRR—bTOY IV OHMEEEDIZHDP
DSCH., &0V &%&lE. PUSCHDORY Y a—Y v FICAVWLNET
U)o OFEIEBRICEWT, CBGOXEGFEETRT HBER. 8LV FiF
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[0050]

[0051]

[0052]

VI hEY hOABFTEERETTDIBHRICAVWONSMEE (Ev b7 14—
LR, BHEY b, Ev MMEEL. Ev MO 12, FOUF-—TINhTELW
o NIVRKR—bT7Ov VDHEEEDIZODPDSCH, B&LUF/IF
. PUSCHOR Y YVa—Y Y JICAWLNDTFY Y v IOHIBEBRICEZN
5CBGOEEAEBRTIIEHR. LT FEIE. V7 hEY hOANEFE
HIRTT ABEHOOOMEE (Ey b7 4 —L K, BHEY b, Ev MMES
By R 1EZ. MCS. LU FEF. TBSOREDADICVMRL &
PRAVWLNTE LW,

NSUZRR—bMTOYPHHDDODPDSCH, LU F/ld. PUSCH
DREEETHEHOEN L. NSV RR— b TOvIDEHDPDSCH
BFCSFEE, PUSCHZRS Y 2—) 203 3TY ) v uHlEIER
ICEFNDIFT —IREBEICDLGCEHSEDTEEIONTEH LW, BIZIE AR
EOHARQZ7OERBESIINIINTZ NSV RAR—bTOY I DRHDPD
SCH, & "F7ik, PUSCHIWEEXETHEIHOEMNE. Z+FTV
AR—=rTOvIDEHDOPDSCH, 8LV F/iZ. PUSCHAERY
Ta—NUITBTY Y IOGHEIERICEEND T —YIBEN. EFIED
HARQZ7OZABSICHIGL., BRIIKEEINA NSV AAR— 7OV Y
KIS 2FT—9ERICT L THNYEDL> TLWBENENMNIETEEI LN
TH LU,

RSYZR—M7TOvIDEHDPDSCH, 8LV F/kiE, PUSC
HOBZEEOR ST a— )Y JICHVWLNETY Y Y OFlEE#RIE. CBG
DEEZEBRTDER. LT FE, VI EY NOWIBFEZIERT
SIEHREZATE LU,

YUY U OFIEBERIE. FTT—44E42E (NDI : New Data I|In
dicator) ZB8ATELL, T —FEBIZEE. ZFHT—FBEICHES
TH5MZVAR—bT7OY VDM EFETHEIZNEBIED R EERT D
ICAWLNTHLW, FIT—FEBEIX. IEDPHARQOEABZBSICHIG
L. BRIKEGBINE NS Y AR—MTOv V&, BHARQOERAES
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[0053]

[0054]
[0055]

IR L. EFT—IEEZ2STCTY )V I/REERICEY RS Y2 - >
TJINDPDSCH, 83L& "F/klF. PUSCHIZEEFNE SV RAR—
7Oy OrE—THIIEIEZRTBEHRTH->-THLL, HARQTO®E
AEFSIE. HARQZOERDEBICALWLNZESTHD, HARQ O
TERAEBESIETY U IGEBERICEENTELY, HARQZ7OEXIE, H
ARQODEE%ZTO 7OEATH D, Fi-—9EEIF. FIEOHARQTO
TABSICNIG L. EHT—4EEZ2SOTY ) Y IGIEIBRHRICEIY R TS
2—Y I NPDSCH, 8LV &F7id. PUSCHIZEEFN3 M3
VAR—=KNTAY VDOEEDN. ZFAECPHARQOERABSICHHL., B
ACEESIN/ZPDSCH, 8LV &FhiE, PUSCHIZEZEND NSV
RAR—=KMNTAOYIDOBETHZIIAENERLTE LWL, BEZTFY Y > IFEIEE
KLY R a—Y v FTINAEHEPDSCH, 8LV F/ik, 2P US
CHIZEEFNZZ NSV RR— 7Oy IV OEEN. ZHERICEEINAL
SVAR—MTOY IDBETHDIHINEMNME. EZFT — Y IEENZRBERIICE
BEINEISVRAR—bTOYZICHINT 28T —9BEICH LTHYED
D2TWS (F7dF. FTILLTWD) NENMNIEDTEEZOLNTH LU,

HARZEE 11X, PDCCHODRRDAZHIC. 1 FLEZEHOFIH) V—A
ty FAREIND, WARKE 1IF, BEINALFE) Y-ty MIHW
CTPDCCHODO=EEEH#5,

LR, #if) Yy —2ty MCDWTEREET %,

B33, AEBEFEO—ERICEDFEE) Y-ty hOTyEYTD—
Fla~m L THB, GlEIV Y —Xty ME, 1 DFLITEROEEF v R
Wty TE3ND ZEEABRBMRIEZ L THE LW, FlIHY Y -ty M
IAREEIHSNPDCCHOREFEEHADMEHTH>TH LWL, M3 (a)
IKRINDLHIC. Y Y-ty ML, EEMAaY)Y—X (Loca l
ized resource) ICLYBRINTELWL, . 3 (b)
ICREIND LI, Flf) Y —2ty ME, FEEHREMADY—R (di st
ributed resource) [CLYBRINTE XL,
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[0056]

[0057]

[0058]

[0059]

[0060]

FIRESEEICEWT, Gl Y -2ty hOT vy EVTDEMMITY V—2R
TAOv I THo>TH LN, BEEESICEBWT, BIEYY -ty hdTv E
VIDEAMIZOFDMY VRILTH>TH LU,

BEY VY — Xty FOBRBGESIZ. Y—EY IO R T LATEERE
RA—TH->ThHLW, F/ HIHYY -ty bOEREESEERIE. H—E
TEIDY AT LFIBBICDRLS EHETEEZLNTE LW, HEHY Y —
Aty NORIERSREIIE. EANBO T T BLUTY U Y OHIE
BRICHLRLS EEETEEFZONTHELWL, FEHY Y-ty NORRHE
iFidk. EERES. F/kid. PBCHOREIBICAMGK EHETETEHEZIHNT
HEW, HIEY Y-ty hORREEEIE,. BEAES. £/kiE, PBCH
DHEIHIBER—TH>THLL,

HEY Y —Xtzy NOBRBESEEIE. LB TV T BLU S F L
lE. TY UV IHEIEINBRICORLS EHEEDTIEZEZIONTH LU,

HEY Y —Xtzy ML, HBHRIEIVY -ty b (Common con
trol resource set) BLUERHEHEYVY—Xtzy b (D
edicated control resource set) OD—AHF
FldmAEDRK EEEATESLIW, HBHIEY V—RtEy M. BHEOIR
RAREBETICHLTHBICERESNZHE )Y -2y hTH>TE LW, H
BEIEY Y —ZXty ME, MI B, B1OYRATLER. F2OV AT LIE
R, BERRCIUIFY Y, I I D, HICHHRLLEHETEEISNT
HLW, ERFMEY Y-ty ML, WEREE 1 OLDICERMICAVLWLN
ZEDICEEINDFHE)Y —RA Yy hTHo>TE LWL, ERAFEHY V—X
Yy hbME. EERRCII/FIVVT, 8L Fid. C—RNT | OfEIC
DI EHETESZONTH L,

HEIY Y — Xty ME, WREB 1N EZY T IHEEF v IV (1.
HIEIF v+ RILDIEHE) Oty hTH>TEHE LWL, GEHY Y-ty ME. IW
REBIDEZVTHHEF v I (£, SIEF v RILOEHE Oty
RESATELW, IV Y-ty ME. 1 ZLIGERORERRAEE (—
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[0061]

[0062]

[0063]

[0064]

FRR—R, SS:Search Space) ZZATERINTELL
o WIEIY Y —Xtzy ME, BRREHTH>TH L,

RE=4EIZ. 1 £4IZEBOPDCCHE® (PDCCH candid
ate) Z2ATHEHRIND, IAEE 1L, RREEEICZEENDPDCC
Hiz#%=2/EL. PDCCH®MDEE%Z&AA#5, T T. PDCCHIEHIE,
TS5SA4 Y RBEIER (bl ind detection candidat
e) EBHLMMHINDS,

1EZR4EHIZ. CSS (Common Search Space., HE®Z
FR4EIH) BLVPUSS (UE—specific Search Spac
e) OD—AHFRIEHAEL R EEEATHLWL, CSSid, EROMmFE
B1ICH L THBICREINSZBERMBILTH>THIWL, USSKE, imRE
B1DEDICERNICBVWONSHEEZSUCIRRMBEHTH>THLWL, CS
Sid. MI B, B1D0OYRFTALER. BE20LXTLER. HBRRCU Y
FVVT, LI D FICHLBKCEBETEIEZIONTH LWL, USSIE,
ERARRCIIVFHFY VI, BLV " F/iE. C—RNT | DfEICHR<ED
BEOEX5Z26NTHIL,

H@EuHE) v —Xty bME. CSSBLITUSSO—AFLIFEAEDQ
CEHEFATHSLIW, EAFIEY Y-ty ML, CSSBLTUSSD—
BEiEEAEDRCEEZATELIWL, EAFEY V—ZtY ME, CS
SHEEFM<THLV, CSSTHHINZPDCCHIZLY PDSCH,
BLVTFzF, PUSCHAERSYa—Y v IEIhdEE, EESOER
SOOO0ICERBINDE}EIX. FTEDOERET1 1 BLTET1 OHREFBRICED
LIEME2TH>THELWL, USSTHREINSZPDCCHICKYPDSC
H. 8L F7/E, PUSCHMRRSZYa2—-Y Y IINDEE. EXETO
X3 000ICHEAINSE}EIZ. FIEDSRET 1, BILUTFLE, B
DEEBRICDPACEBETEEZONTH LW,

BRREHROWIER Y YV — R IFHHF v+ RILOEBRENM (CCE:Contr
ol Channel Element) IC&YERINSD, CCEIEFRE
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[0065]

[0066]

[0067]

[0068]

DDV —2EHRII—F (REG: Resource Element

Group) IC&UEBRIND, flZE. CCEIZ6RBMPREGICKYHE
KEhTHtLWwW, REGIZ1DDPRB (Physical Resour
ce Block) P1OFDMYYRILICLYBRINTHELL, DFY
. REGIE12EDYY—RTL Xk (RE:Resource Ele
ment) ZZATERINTHLWLW, PRBIE, BIZCRB (Resour
ce Block) &HMRrIN5B,

PDSCHIix, F*YY>»4v7F—% (TB, MAC PDU, DL—SCH
. PDSCH) ##ET2HDICAVWSONS, PDSCHIF, V¥ LTV
TAAYE—V2 (SUSFLTIEIALRARVR) #FETILHICDLAL
EHAWVWHND, PDSCHIZ, #IHI7V EADEOHICAWVWLNE/NS A —
VB3OV RTLBREEETDEODICVESEERVWLND,

TUV YO OEBRBRETIH. ULTOTY YIRS TFHILBBEWVWLNT
HLW, FTUYDVIOMIEBL IV, ENEBIMLEHADINIBHEXET D
OICEAINGSTHELWD, MBEBICL >TERAINTE LU\,
-FHEE (SS:Synchronization signal)

- FYYro58EES (DL RS:Downlink Referenc
e Signal)

BHEESIF. WAREE 1A TY ) > o ORREHEE S L CrFRE4EE O R
mEDHICABWLN D, AREESIE. PSS (Primary Sync
hronization Signal)., LU, SSS (Second

Synchronization Signal) #2855,

TUY Y OSRBRESIE. mAREZE TN TY Y Y IWIETF v RILOGHREERE
EETRD ORIV EBRVWLNS, Y Y VY IOSRESIE. mAEKE
1T FY I IDF v RIVIREBBERZEH T H5L0DICPRCEBAVWLNDS

AEMREEBICEWT, MTO2D00D4%4 TOTY Y Yo SRESHIKEAVS
ns,
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[0069]

[0070]

-DMRS (DeModulation Reference Signa
1)
-Shared RS (Shared Reference Signal

DMRSiZ. PDCCH., 8L/ &/, PDSCHODEEFICHRIET S
» DMRSIZE, PDCCHZ/IEFPDSCHICZEINDS, WAREE1 3.
PDCCHZE/IGPDSCHODGMRBHEEZTTHI/DICEZPDCCHE L
IFBEZPDSCHENIET HZDMRSAFERALTHE LWV, U, PDCCH&
ZPDCCHENBTZDMRSHHRIEEFEINS &I, BICTPDCCH
MEEINhDEEFHFIND, U, PDSCHEFPDSCHEWIKRTSD
MRSHAHICEEINZZEIE, BICPDSCHAREIND EEMFINDS

Shared RSiE, A< EHEPDCCHMDEEBICHBELTE LU,
Shared RSiE. PDCCHIZZEINTELW, ImKREB1IX. P
DCCHMDIGHMEMELTOI>HICShared RSZEFEALTH L,
LT, PDCCH&Shared RSAHAHIHEEINDI&IE, BICPD
CCHMNEFEINZD EHEMRIND,

DMR Sid. WmAEE 1 ICEBICKREINDIRSTH>TH LWL, DMR
SOFRFIF, mAREEB 1 ICEARICEREIND/INSA—FITDLREEETV
T5zizonhTHLWwW, DMRSIEZ, PDCCH, 8LV F/i&, PDSC
HOSHICERNIGEEINTH LW, —H, Shared RS #BHOD
IMAEE 1 ICHBICEREINDIRSTH>THLL, Shared RSO
AL, IHARZKZE 1 ICEBICEREIND /N A —H EIEEAKRA<SEAIAONT
HLW, HlZE Shared RSOXRII. ROv bDEFES. T=R0O
v hDES., BLP. 21D (identity) O EE—ERICE
TWTEHEZLNTHEW, Shared RSIZ. PDCCH., 84U &
72ld. PDSCHAREEINTVWEINENCEADLLTEEINDIRSTH-
TH LU,
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[0071]

[0072]

[0073]

BCH, UL—-SCH®&&XLUDL—-SCHIx., P VRAR—KMF+v+RIT
HD, WETIEXEMEH (MAC: Medium Access Cont
rol) BCTAVLWLNDZFYRIVIFNSIVRR—EF v RIVEEMHRIND,
MACEBTHWOLND PSSV RAR—MFYvRILOEMNIZ. PSSV RAR—KNT
Ay 7&%77~IEMAC PDU&EBMEEMRINSE, MACBICBWT K VAR
—r 7Oy 2o2EBICHARQ (Hybrid Automatic Repe
at reQuest) OHIEINTELONhS, FSYRR—FMTOY VI
MACEMNMEEICEY (de |l iver) T—9DHBEMATH B, WEEIC
BWT, FSYRAR—bTOvZIFaA—RT7—FRZvyFE¥n, d—KFKo—
REICERALIEBELNTAabN S,

HEMFEEE3I mAREE1IE. LB (higher layer) B8
WTESEPYERY GEZE) LTHELW, AIAEE. EHFEESI &mRE
B, )Y —X&IH (RRC: Radio Resource C
ontrol) BIBWT, RRCY 7+ )>vs (RRC message

Radio Resource Control message. R
RC information: Radio Resource Con
t rol information&tHEMHINDG) ZXZELTELWL., X

. EtEEEI HKREE1I1Z. MACEICBWT, MAC CE (Co
ntrol Element) ZEZELTHELIN, TIT. RRCUTF
oo, LG FhE,. MAC CE%, EAEBDES (higher
|l ayer signal ing) &35,
PUSCH®IWPDSCHIZ, RRCYZFHUrvy, L, MAC
CEZZEEFETDEHICVBRLSEERAVWLND, 2T, EMEREE3ILYP
DSCHTEEINDZRRCYITF Y VT, LILRICEITHEROmKRE
BETICHLTHEBORRCYITF IV VI TH>TELL, BILRICSITZE
BOMWREB1ICHLTHBORRCY I FIUVFIE. HBRRCY S F
VTEEMHEND, HMWEEEIANASPDSCHTHEINSRRCY S
TV TE, HBIMAEETIICHLTERORRCYITFY2T (ded i
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[0074]

cated signal ingZF/HAIiFUE specific sign
al ing&lHEEMRIND) THLo>THSLIW, WAREE1ICHLTERODOR
RCYIFI)vTiIE. ESBRRCLITF IV T EEFMIND, EILARY
T4V IR A=F1F, BILRICSITHEBDIRKREZE 1 ICHN L THBEDR
RCYTFIVVT, FhiF. HIRAEE T ICHLTERORRCY T+
VIERABWTCEEINTELIW, UEARY T A v INRS A=, HDiH
RAEEBTICHLTERBORRCYITFY UV ITEZ#AVWTEFINTE LWL, &
FARRCY I+ JTAELPDSCHIZX, 1 0®IE)Y—Xty NAD
PDCCHICL>TRIYa—)IEIhTHLW, F1ODREBRIEZ. EAR
RCIUITFNVITICEFTFNTHLIW, B 1 OREBRIE, PAR<EHUS
SICEFEFNBPDCCHTRyYa—Y) 20 J3NBPDSCH, &V F
7Zld. PUSCHICERAINSHREBHRTH->TELWL, B 1 OHREFERIF
HBRRCUITFIVTICEENTE LWL, ZE1OHREBRIZ. DAl
EHECSSICEFEFNSEPDCCHTRYYa—-) v JEXNEHPDSCH, &
LU FlF,. PUSCHICERAINIEERBRTH>THLWL, E1 D%
ElFHRIE. TBRRCUITF Y TIZEFNRLSTH LU,

BCCH (Broadcast Control CHannel). C
CCH (Common Control CHannel). &7, DC
CH (Dedicated Control CHaneel) i, A5
WFvxILTHD, Hlild. BCCHIE, MI BEREETZAHICAVLWLGH
BEMNMBOFvRILTHD, £/-. BCCHILZ, PRTFTLIEREZEXET D=
DICBVWOLND LEABOF v RIVLTH D, ad. YXATLBEWRICIE. S 1B
1 (System Information Block typel)d
BEENTHEIW, Tl PXATFLEHICIE. SIB2 (System I n
formation Block type?2) #&58S 1 (System

Information) XvtE—UPRgENTHLW, £/, CCCH
(Common Control Channel) (3. #HROIERESE1
IKBWTHBRIBEREZEE T HHICAVSND LABOF v XILTH %,
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[0075]

[0076]

[0077]
[0078]

ZZT, CCCHIZ. fflAlE, RRCEHBINTULWAWHEKEE 1 D=DHIC
BAuwbhad, /. DCCH (Dedicated Control Ch
anne |l) (& IWWAREE1ICENOFHIEIEEHR (dJedicated co
ntrol information) ZXET2DICAVNVEND EAIE
DF v RITHD, TZT. DCCHIE. HlalE. RRCEHEINTWLWSIH
REE1DEDHICAWVWLND,

OYALFYRINICBIFEBBCCHIE, NSUYRAR—FF¥RILICBWT
BCH, DL—SCH, &7/l UL—SCHIZwyFxnhTHL\Ww, O
AIVFvRIICETBCCCHIF, PFZUVRR—MFvRILICBWTDL —
SCHEAIIUL-SCHIZYy FINTHIW, OVHILF v RILICHIT
53DCCHit. hSYRAR—KRFrRIICBEWTDL—-SCHZE/AIFUL —
SCHICTy 7INTH &L,

RSYRR— M F v RILICBITFBUL—-SCHIZ, MEBEF v RILICBWT
PUSCHIcwy 7Xh3d, hSYRAR—FF¥RIICHIFSDL-SCH
. WEBF v RIICBWTPDSCHICR Yy X Nh3d, hSYRR—KhFv
FICHIFDBCHIZ, MBF v+ RILICBWTPBCHIZYY AN 5,

AR, #HRREGR D ARG %R B,

EhBHEE 3 IE. BEMBEREIICL > THIEII N 3 BETEEE (&
BETIVT) EliEA D, BETREESEEIE. 1. ik, BEOtIL (Fk
. U—EY T, YT, E—L%) DTS h. BILTEICHRE
B1EOBEEEEIZIENTES, —H, MKREETIZ. BEHOLZILOD
AN DR<<EE 1 DORINZEZERL, EHBHERES & DOEGEILEZE &5
o ZIZT, WmMAREEBE1 EEMBEBEIDD A EE 1 DDEILE DEFHEIHE
TXNETDREIZ, RRC##H (RRC Connection) &%
FEHREND, Fh, WMARE 1 PEBBEEESIOED I EDOFEHKGMEILE
NTWAWE2DIRREIF. RRCT7A RILEEMEFHINDG, k. WKEE
1 CEMBEEIDVRLCEE 1 D2DEILEDEHAEILINTVWS A, iF
RKEB 1 CEMBEEIS OB T IHOBENFIRINDE3IDIREIE. RR
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[0079]

[0080]

[0081]

[0082]

[0083]

CHilr (RRC suspended) &H5HMHFIND, RRCHEEI. R
RCHAEM (RRC inactive) EH6EFRINDS,

RRC7A RILDHREE &, BEFEEEIOV A< &1 20L&
DEGHEMIERATH LY, TIT. WREE I PERERADEILIE. ¥
— Ty bEIEEERIND, B41F. AEBREO —RERICHEDEHE 1 O
Hi#Em=FEIE (4—step contention based RACH

procedure) O—FlERIHTHS, B1OMBPEEFIRIE. R
Tv75101~51040—8EDG EEEZATERIND,

257y 7510 1E WEREBI1/Y—Fy NEIICHEF v+ RILENL
T. MPEHGOLODIEEEERTZRTY TTHD, £id. AF7v 75
101, WREB1A9 -4y hEIIICHEF v RILEN L TRADDEE
ZITIRTY T THD, TIT. BWEFvxrILIE, BIZIE. PRACHT
H>THEW, ZMEF v RILIZ, FHEGEOODIEEEZEKRT 28I
ERAMICAVWLNDF Y RILTH>TH LW, T, BEMEF v RIIE. P
RACHT®H®>THLW, RFvyF5101ICHEVWT, IHREE1 LYW
BFvRILENLTEEINDIAVvE—JE, SVUYLTIEAXA Y 73
1&EEMEFIND,

mAREE I, A7y 5101 0ERICHKIL>T, FYY I ORER
BHEHETY, B1OREBICEWTRARE 1A TY Y > ORFEREE
R %17 5> =DICAEBES PRV LN S,

BHAESIE. ¥—ZT v hEZILDID (I 1 D) ZZATEEINTH &
W, EHIESIE. I | DICDRK EBETEERINDIRINEZATERE
INTH LW, BEES,S I I DEaSO &, )L | DICEDEREAE
SDXRIINDEZONDIETH->THE LWL, EHESIZ. E—L (&
ZFLaO—4) AEREIN. FEINTH LWL,

E—L4idk. AAICIKCTCTZ T FHFRBIERDZRRETRT., E—LiE. 7
VTFFTOEMEMEICDRS EBETEEZIONTH LWL, Fo E—L0F. #
ERESDAMBEHRICDEC EFETEFIONTE LY, F. E—LiF
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[0084]

[0085]

=4 EAIhSEICLYGRLNTELL,

IMAREE 1, =4S v bEILLYEEINZPBCH%ZZ{Ed 2%, PB
CHIZ, WMAREE1IDNY—F Y b I EETEITZLEHDICAVONDIEEZLRY
AT LERZECEEEHR7OYYZ MIB:Master Inform
ation Block, EIB:Essential Informat
ion Block) 28ATEEINTHELW, EEEHRTOY VL. ¥
ATFLIEBTHD, EEBFR IOy VG, ERI L —LDESICEAT 215
HEEATHELW, EEBRIOY VIE. EHOERI L —LTERINS X
—NR=TJ L —LRICBFTBDMNEBICETZER (BIXIE. R—/X—TJL—LK
ICHBIFTBVRFLIL—LES (SFN:System Frame Nu
mber) OPELEL—EETRTIBER) 22ATH LWL, F/& PBCH
&, BHIESDA YTy IR EEATELWL, ERFER7IOY VI, TV
AR= M F Y RILICBWITBCHICT Yy FXh T LW, EEFRIOV Y
. OVAHALF Y RILICBWTBCCHIZTY XN TH LWL,

WARKEE1IE. HB1 OREREYY -ty NOEZSI VU TEERET D
o B1OHIEY Y —REY ME. B1OURATLBHRO/IDDOPDSCHD
RTTa—=) o 7DDIPRLEERVLNS, B1 DY RT LIEEHRIE.
HMAKEE 1D —T Y MEIICERT D2HDICERLR VAT LBREEAT
HEW, B1OURATLIBRIE. TYD OB~ DEREICET ZEHRES
ATELW, B1OUATALBRIE, PRACHDELDREICEET 215
HEESATELIL, B1OIRTALABERIE. LYYV IDELZDEREICET S
BHREZATELW, BI1OIVRTALIBHRIE. SVFLTIEIXAyvE—Y
SEBICHEINDESEF =E~T 518H (OFDMZ/AIEDFT—s —
OFDM) 25ATHLWL, B1DOIRTLIBRIZ. M| BIZSENDIBER
PADY AT LIERO—EEDLRLCEEEZEATHELY, B1 DO RTLIER
iE. S UVRAR—=FF v RILNICBEWVWT, BCHIZTY 7N TEHE LWL, B
DY AT LEHRIE. OVALFYFRILICBWTBCCHIZYY INTH &L
Wo BIOVATLIERIZ. SIB1 (System Informat.i
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[0086]

on Block typel) 2 &EEATELL, BET1TOVRT
LiEHIEZ, SIB2 (System Information Block

typel) ZLA<EHEEZATELL, E1OHIBEIY Y-ty M,
SYSLTIEAAYE—IS2DHDPDSCHODRY S a—1) v TNl
HICALWLNTHELWL, 4B, SIB1id. RRCEHFEEZITAILHDIHLE
WAIEICET 2B_ESATEHE LWL, Foo S I B2iF. ILROERDIH
RAEEB1ET, HB. BL® A FLF. HEINSZFvrxIICET 3 BEHRE
BATHLWL,

Z2F7v 751023 EMFEBEINMAEEIICHLT. VLTV
EZAXvE—C T ADREETORTY TTH D, EZLBE. ZVFLTD
EAXA -T2 EERIND, SUIFLTIEIAXAyEZ—221F, PD
SCHZNLTEBINTH LWL, SUFLTIEAAYE—V2Z8CP
DSCHIi., PDCCHICLUWYRFTa—YvyEnd, ZPDCCHICE
FNDH5CRCEyY MEI. RA—RNTI|I (Rondom access —

RNT 1) KEYRISYTLINTHELIN, SVFLTIEIAXA Yy 2—
T2k, FRIREY DO TSV M EESATERINTE LW, EisRlaL
W20 ME SVUSFLTIVEALVARVYARTS Y FEEERINS
o BEFFRIIG LV ) OIS NI SUTLTIEAAYE—-Y2%8EP
DSCHICEFEFNTH LW, SVFLTFTIECALVARY ISV ME, D
C&E&tTemporary C—RNTIZZATEEEITNTEHELWL, RA
—RNTIid, SVFLTIEAX Yy E—V2QF=FY) v TDHICAW
SNBRNT I TH>THLW, RA—RNT | [E, BREB1ICL>TE
EINDZSUTLTIEAAYE—J1DT VTV TIA VT Y D RICHE
CEHETEEZLNTEHELWL, RA—RNT I E. ZSVYLTIEIAX
vE—J1TOEBICAVWONSER) Y —X (BIZIE PRBODAYTv Y
A BTxvYTFAUFTFYvIRA, OFDMIYRILDA Ty PR, AOY
NDAVTY IR BT IOL—LDAVTY IV AD—EEIEEERESAT
HLW) I EBEEDIEEZILNTHE LWL, Temporary C-—
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[0087]

[0088]

[0089]

RNT &, SUFLTIOERAY E—JADEZS )V TDEDHICHAVS
NARNT I TH->-THE LW, Temporary C—RNTIIXx, SV
LTIV EALRARVATSV MIEENTH LU,

A7y 75103F WREB1HKY—Fy bEILICHT LT, RRCERE
DIVIVIRANEEETDZIRTYy T THB, ZRRCERD IV VTR NI
VILTIEAA Yy E—UI3EEMRMIND, FTUYLTIEAX vy 23
Bid. SVILTIVECAVARVYAITSV MIKYRSZS a0 73Nn5
PUSCHZNLTEBINTHELWL, SVFLTIEAXA Yy EZ—I 34,

IMAKEE 1 OHEBNICAVWLND I DEEATEL WL, %I DIF, ENETE
BXNh IDTH->THLW, FZIDIE. S—TMS | (SAE Temp
orary Mobile Subscriber I dentity) T
HoTHEIW, FVFLTIVERA Y=Y 3 I, OVAHILF v RILICS WL
TCCCHIIT Y TINTH LW, SUFLTIEIAAYyEZ—I 3. b5
VAR—FFYRILICBWVWTUL —SCHIZTy FEINTHLL,

ATy 7510415, EFEEINHAREE 1 ICT L T, BEREERA Y
#—Y (Contention resolution message)
HEETBDATY T THBD. BRERA Y- FVFLTIEAAY
T—UA4EEEBINDG, WMARKEIIE, VLTI EAXAvE—Y 33X
BRIC. ZUFLT IV EAAXA v E—YA4%2ECPDSCHERSYa—1) v
J34B5PDCCHDE=ZS Y TEITD, VLTIV EAAYE—V AT
. EREEA I DAAZENTE LW, TIT, FXREEA | DX, B¥Dm
REEBI1HIPE—DOER)V—REZAVWTESTEEE T 2EREERT D28
ICAWwWLND, FREEA | DIE. UE contention reso
lution identity&EdsHERIND, SVFLTIEIAAY
—J4E. OVALFYRILVICBWTICCCHIITY 7ENTH LWL, TV
FLTIEAAYE—Y4E, PSSV AR—FFrRIICBEVWTCDL—-SC
HICwy 7EINTH LW,

AFv 8104 (ICHVWT, WMAREE1OHNAWVWSNS | D (HIXEE
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[0090]

[0091]

[0092]

. S—=TMS |) &L VLT IVERAA Yy - 3 %% E L ABKIRKRE
B3, BRERX Y E-—JZBCIIVILTIEBAX vy E-V4%EZS
T2, BIVILTIEIAAYvE—V4ICEEZNDEHREEA | DAY i
REE1DHICAWLNZEZ | DEFLWESIC. HIRKREE 1 TR
RAKREICRTLEERR L. C—RNT I Z724—J)LKICTempora
ry C—RNTIDEEZEYy FLTHEW, C—RNT I 74— RICT
emporary C—RNTIDEN Y hIhimAREETIZ. RRC
B (F2id, 9HREFIR) APRIBICKET LicsHraInsdg,

IR, EFREEI. 8LV ik, mEREE1MEAZEETOER
300 O0MDERAZEIT D,

M5k, MEBEBOXEE7OAEZX3000DEHO—FIARLEMTHS
o EETOERX (Transmission process) 3000ix
. FELNEER (coding) 3001, RISV TJTIAIEE (Scra
mbl ing) 3002, ZiF~y 7ANEE (Modulation ma
pper) 3003, L4~y IBE (Layer mapper) 3
004, FESLaO—KWNEBEE (Transform precoder)
3005, YLa—KuEE (Precoder) 3006, YY—RIL
A h~<y JUEES (Resource element mapper)
3007, R—Z/INY REBSERNIEE (OFDM baseband s
ignal generation) 3008, O—EFIF2EELAL
EERBATERINDS,

FFSLNEER3 00 113, RYESTERFSENIBICLY, ERABELYIES
Nz (Fzik, BHIXIND, FEIND, EEIND, BEXINdDE) SV
AR—b7OvY (FBE. 74970y, bSVRR—bF—%, &EE
T4, XEFS. FETOvVI. RMAO—K, BW BEBHRI7IOVIHE %
FEIEEY b (coded bit) ICEMIIMEEERATELV, BRY
FETERSIEIE, 4—KR (Turbo) 5. LDPC (Low Dens i

ty Parity Check) &5, B AAFS (convolut
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[0093]

[0094]

[0095]

[0096]

ional codeZF/AiETail biting convolut.
onal code®) BUBRLHASO—EILIEFILBEI LR EEED
o FEILAEE3 00 11k, BFEILEY hERI SV TILAIEEE3 00 2
EDWEEA R A D, FFSLAEER3 00 1 OEMEDEMIZB BRI NS,

ROSVTIAEBEE3 00 21Fk. RV TILAEBIZELY., FHLLEY
hEZXISVTIVEY N (scramble bit) ICEHBTSHEEARE
ATELW, VST INEY MEI. BFEIEEY NS TILR
TS, 2% FKETDMeED &IlLYBFEBONTELIW, 2FY, XI5
TIE, FEIEEY hERISVTINRINC2%EZETDHEEDETH
2THELW, RIS TR, BHELQRY BIZIFC—RNT 1) ICE
DX, BUS VI LBREICLIVENRINDERITH>TH LWL,

EHR~y F7AIEBE3 00 3E, By TRIEBICLYRISZVTILE Y
b ZREDORY (B VRIV) ICEBTIHEZREATE LW, EREY
ViRILE, RSV TILEY MIFLT. QPSK (Quaderatur
e Phase Shift Keying). 1T6QAM (Quader
ature Amplitude Modulation). 64QAM,
25 6 QAMEDEFRNIENBEIND I EICLYFONTE LW,

LA~y JRIBE3I 004, BR VAL EZEELAVICTYEY Y
TOMBEEAERATHLEN, L1V (layer) &id, ZEREAESICSIT DY
HEESOZEEICETIHEETH>TE LV, FIZIE. L1VHEHS1DIF
A, BEZENMTOhGVWIEEZEKRLTWS, T LI VYEDN 2055

2IEBHOERY VRILDAEFZEIND I EZBHKRLTWS,

Bz, ZEEFTLO—RUEIRI3I0051F. BlLA VI vyEYTIN
EERE VRIVICEE L I — FIBERT  EICKIYEBFY Y RILEERK
TEWEERATHLWL, BRVRIL, LV FhlE, EEVVERILIE
. BRBEYVRLTH>TE LWL, EESLI— RNEEIX, DF THREL (
DFT spread, DFT spreading) HICLDUNIEES
o EEFELI—RUEEEIO0O0S5ICHEVWT, ENEBOESICESENDIBEER
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[0097]

[0098]

[0099]

ICETDE, EELI—RUEBABEINZIAEINIDPEZONTE LW, EE
TLO—RLIEE3I005ICEVT, B1OVRATLABRICZFTNDIERIC
DK EHEDE, ZETLI—-—RULUEIABEINDIIAEIDNEZIENTH L
We EEFLO—KUEEE3005ICEVT. B1OYRATLIBTRICESEN
LIBEMICDRLCEDBERTE, SYSLTIEAX Yy E—YIDEEFETLO—

KLIEAEINDEZHNEMDISEIENTH LIV, FESLI—FREE3 00
BICHEWT, #lElF v RILICEEZFNZERICETE, XESLI1— FuE%
EINEMDPEZONTELIWN, . EEFESLI—FLEEE3005ILH
WT, HOMNLHEREINDBERICEDE, FESLI—RKRUNEEET IS
DG ZONTE LW,

BlziE, 7L O—RLEEE3 006, EETVRILICHLT, FLa—
HERETDIEICEY., BETYTFTFR—NITEOEEIVYRILEERT
DEZRATE LW, EETYTFHFR— NI, MENLTYFTFOR—K
THd, 1 DOEBEBFPYTFR— NI BROYEFT VT FICLUBRIN
THELW, MEBHARTVFFR—MEI, TLO—SICLIYBRIINTE LW

TYTFTR—MEI HBZTUTTR—MDOHBZLVRILDET 5 F v *
WHABULFPYTFHFR—NDMBOL VRILARETDF v+ RILDSHEEINS
CENTEDZLDEERIND, T4ab5, FIAEK. F£1OYEFvyRILE
B1OBRESHS. A—OT7VFFR—bDOIVRILTHE (convey
) INZBAE. F1OMEBEF v RILOGHREHEELE1 OBRESICL-T
T2 ENTEB, TIT. A—DOFPYFTFHFR—b&IFZ. PFFR—-LOD
EHS (P77 R—bZzENT2-0DFES) X A—THBIETH>T
HLW, TTT ZPVRILIE HIZIE. OFDMIYRILODRL EH—
BTH-o>THELW, Fho. ZVARILIE, VY—RILAVNTHO>THE
A

BIZIE, VY —RAIL XY My SUREEI 00 71k EEF7VTFFHR—

Moy PENEEVVRILE )Y —AIT L XY MITyEY T T B0E
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[0100]

[0101]

[0102]

[0103]

[0104]

EITOMBEABATHELL, UY—RIL AV Ty FTUEBE3I007ICH
32V —RIL AV MADT Y EYTHEDEMIIBIRINS,

R—ZANY RESERNIBEEI 00 8iF. VY—RIL AV MNITy T
NEEREYVRILE, R—RANY RESICEBRTOIHEZR®A TH LV, X
BYVRILER—R/NY FESICERT MBI, HIAIE #7—) T&#
MIB (I FFT: Inverse Fast Fourier Tran
sform) ®, Y4V KOME Windowing)., Z4IL%V2Y
MIB (Filter processing) EEEATELL,

LT, BFSIBER 3 00 1 OBHEDM%ERAT %,

6. AEFEFEBORFS(IEAIEEE3 00 1 DEMRAERLAERTH S,
FELNEER3I 0011, CRCHIM (CRC attachment) BB
4001, EBLUVCRCHHIN (Segmentation and C
RC) #8401, &S (Encoder) #4002, H770v oA >
H—1)—/N (Sub—Dblock interleaver) B4003,
Fybhii(e (Bit collection) #4004, Ev hBRS&L
CHIEr (Bit selection and pruning) #400
5. ##8& (Concatenation) B40060VH<eEt 1255
ATERIND, CZT DESLVCRCHAMER4 01, a—K7Oy
JREERA4 011 &, 1 DFLIFEHROCRCHMERA4 01 2004< &%
1055 ATERIND,

RSy 2R—rTOv P a,ld. CRCHAHME4L4O001ICAHINS, CR
CIIhER4 00 1iE, ANIND NSV RR—bTOVVICEDE, BYKR
HAODTEEY FELT, B1TOCRCRIEERLTH LWL, ARSI
FBITODCRCRIE I VRAR— 7Oy ZIfdMEINE, E1TDCRCH*
FIAMIMEINA NSV RAR—NTOY7EELHE 1 ORI b o1&, CRCAT
mEE4 001 LY HAINS,

BIOCRCRIE. FSAR—ITOYVICHIET HCRCRITH
2THEIW, BIOCRCRINI, PZVRR—bTOY IDHRIRICES
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EINEOLELDREDEZHICAVVLONRTE LWL, E1TDCRCRAIL, b
SURR—IMNTOVvIDIS—EDEHICAVWLNTE LWL, 1 ODORS
b.olZ. B1TODCRCRIMNNMINAENSVAR—MTOYITH>TH
Ly,

[0105] %1 MFF b ok 1 FLEFERDFE1 DRI —TICFEIINTH L
W B1ORITIL—TE. 57Oy 207 —F (CBG:Code
Block Group) &EEMARIND,

[0106] BI7 k. AEBEHMEO—ERICHEDHB1 DRI b OHEHDET1 DRIT
IW—"b, " (B7HRICEVNTIE,. n=1~3) ICHEINBZEEDO—HIE R
TETHD, BE1TORINITIL—Tb"ld. TNRNETNRELWVWRIDORIITH>
THEWwl, ELQBE3RITH>THSLIWL, B1TDCRCRIIE, —DDEFE1
DRINTI—T (R7ICHBWTIE. BE1DORIITIL—Tb ") DIy S
INTH LKL,

[0107] K8k, AEBEMEBO—EERICHRDIB 1 DRI b ONEHDET ORIT
IL—"b, " (B8FICHEWNTIE. n=1~3) ICDEINZEED—H &R
IHTHD, B1ORFb 0%, B1OHREG{ICEDEIHOEZL (inter
leave, 124—)—7) BNEIh. 124 —)—TH%DE1DRIb,
o (Ilnterleaved first sequence b,% , AV
H—)—TRDE1TDRIb L. BEDE1 ORI IL—Tb " ICHEE
hTHLW, 2FY. B1ORIb &AMy —1)—THDET DRI b, O
DIEFIFELG>TH LW,

[0108] 251 OMREIX. LS VLB (BIZIEFE. MR, T—IL RRINE) %
ZATHELIL, B1OHRFBICEDKHTEZIILX. B1OHVEZZSATE
W, B1ORBICESCHUEZIZ. B1OREBICESTKEY MMV 5 —
J)—TTH>TELL,

[0109] B9k, AEMRHBEDO—RERICHEDIETOHVELDHEETRT —HITH
5, HOICTRINBLDICHRIAE2XTDTOY VBICTY TLTH KL,
Oy oBlE. B1OHMEE20HMEDGL EBIRAD, B 1 O,

AT&T et al. Ex. 1002 p. 235 of 382



WO 2018/230291 38 PCT/JP2018/019870

[0110]

[0111]

FE B (column) EEMERIND, B2 OFIE. Hesh, FlE
VT (row) EHMERIND, JAOvIBICBVWT. F10MEO—ES
SUBE20HLO—RICLYBFTEINDS (ent ry) FRIDTYEY
TDEMTHD, RFL. 7O0v B EICEWVWT, F1 0EABEICT Y X
nNTHELW (B9 (a) IKmEINd) . RIDE1OHMAMEICTY TEND
& (write) 3. RIHDFE1OEEEBHLE LTI Y TINDETH>
THE LV, RWT. 7Oy I BICT Y TINLRINIE. B2 OEARICHTH
ERY (read) INTHLL,

DFEY., BETORCEIIIUTOFIERE DG EHEZATE KLU\,

(a) ABAINLRIIEZ. B1oEAEICTY IND
(b) ZE1OFAMICT Y TINALRINI, F208AEIC) —RFIh3

B1ORINITIN—Tb "TEICET1 OBREICEDIKHETEIIEINTE
L Ly,

BI1ORINITIL—Tb  "iF. B1ORINITIN—Tb TV EHEHETE
ERINDE2OCRCRIMNTIMENTEHE LWL, B2DCRCRIIL. &F
1TOCRCRINEEDBRBRITH>THLW, BE2OCRCRIEETDC
RCRINDEKRAREIFER>THE LY, B2OCRCRINE, nFEEHDSH
DRINTI—T b (" DBENBICESEINIEOEDIOREDDHICAVNLN
THEW, ZE2OCRCRIE. nBEBOET1ORINITIL—Tb, "D
—REDHICAVWLNTE LWL, ZB2OCRCHRIIEZ. nEBHDHE1TD
RATIL—T b "IIMEINZE2OCRCRITH>THELWL, B1DR
FTIN—T b, "OBAI—RTOy VDENgEFLW, FhiF, F10F%R
BTI—Tb "OEATI—RTOY VOHN LY RETWEE., B1 ORI
TIN—Tb " ENFTNICH LTE2DOCRCRIITMINALLL TH LU,
B1ORMNITIL—T b "OHAI—RTOY 7 DENpg LY NIWES, BX
B1ORNITIL—T o " ETNEFNICT LTE2DCRCRIAMNTMEINTE
W, FIZE. B1ORINTIL—TFb "1 D2OI—RTAY IDHHIEFE
N3EBE. ZE1TORINITIL—Tb  "IZBE2DCRCRIMTMEINLRL T
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[0112]

[0113]

[0114]

[0115]

HELW, T B1TORIITIL—TFb (il 2D2 E0a—RKR7JOy 254 &=F
h3EE. ZB1TORINTIL—Tb ("ICBE2DCRCRIAMMIMINTS &£
We RSYRR—=—KTOVVICHIETDHE 1 ORINITIL—Tb nOEA 1T
HDBE. ZB1ORWITIL—Tb "ICE2DCRCRIAIMIMINAL T
H LW,

FB20OXRANb F. O—RrFT7OYI7REER4 01 1ICAATNTE LWL, O
—R7OvIQEEA401 1ICAAZINZDB20DFRb (IE. 8B1 DRI
— b "TEILARINTELIWL, B1TDRIDb OHET1TDRIITIL—Tb
CHBIINBIFE. - ROV IPEIER4 01 1 ICAANINDE2DRYY
buld. NnFEE (nIFTLULEOEH) OE1DORINITINL—Tb, " TH>THL
We B1ORIb (OHBFETDRITIL—Tb  "IZHEIIWAWVWEES, O2—K
JO0vOREER4 01 1ICANINZE20FRIb (IFX. 1 ORI b OTH
2THEL,

K10k, AEBBEEBO—EBRICHESZI—RKRT7OY I2EER401 1L
750 —R7OvI78EZEHTD7-0DFE1 DFIEO—HE2R"ITHTH 5,
BIZE2DXRIbDEY FilaRT, NceldE20RI b Od—KrK70OvY
V¥ %ERYT, B EZENEFNOI—R7O0v JICANMEINEE3IDCRCEHK
TEFE2DHRNb DEY MIDEFZRT, LIF1T 20—~ 70Ov I
MINZEIDOCRCRIDE Y MIETRT,

F2DRF b, DOEY MIBAFZAKO—R7OVYIRZUTTHZIFES., F
SOCRCRIDEY MEL=0THY. D, O—KR7TOv TN g=1
THY. B =BTH>, —A. £F2DRIb, OEY NIBHIFFRKRKI—KRT
OvIRZIUYKREWIEES, L=24THY, O—RTOv I Ng=f |
oor (B (Z—L)) THEZbNnTHIW, TZT. floor (%)
. *EZ FELABVWREDO T TRNOEHREHNITZ2BEBHTHS, floo
ro(k) (. RHEBREE BERIND,

B20DRIb, oY FBIE., BE10ORIa, OEY NIAE, FE1DC
RCEY bp@OEY MAIPODRICLUGSZONTEHELWN, DFEY, E20D%
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[0116]

[0117]

[0118]

[0119]

[0120]

b, DEY NIB=A+PTHEAZLNTH LU,

E20DRI b, DOEY MBI, BE2OCRCRIDE Y MIESATE &
LYo

SERAI—R7OvoIEZIZ, 6144TH>TELWL, 8192TH-
THSLW, FEAI—RT7OvIRZIE. LBEBUADETH>THLWL, &KX
O—RF7OvIRZIEE. BEEFIRICAVWLNSBRYETERFSIEOFRICY
BRLEBEDEEZONTH LW, BFIZEF. ZAROI—FTOvI/RZIFE. &
SEFIRICY —RFESHFAVOLNDEFEEIC6 144 TH>THLL, HlAEF
ERRIA—FTOvIRZEE, FSIEFIRICLDPC (Low Densi
ty Parity Check) fRFEL’HVWLNSZIHZEIC8192TH>
THdW, LDPCHEBIE. QC—LDPC (Quasi—Cyclic
LDPC) BETH->THLWL, LDPCHEIL. LDPC—-CC (LDP
C—Convolutional codes) HE{LTH>THELL,
I—KR70OvI53EER401 11k, BEHINZO—-R70Ov 78Nl
BLEBETE, B2DRI b ENGgEBOOI—-—FTOYIC  (ICHEIT S,
T, ridd—K70vO9DAVTY I RERT, A—RK7AOv o DA Y
TYVAriE0ONSENceg— 1 DERICEFNDIBEEICIVYEZI LN,
J—R7OvI9FE4011ICLBa—R7TOy v oBINEBICKY, 8B
10— RJAvIHA X% EAHEIOI—-—RTJAv o &, F20a—K
JOv oYM X mABE20— R 7Oy 3D EE515NNTH L
LYo
B2OCRCHMER4 01 21k, A—R7Av I TEICE3IDCRCR
EITINY 2HBEABATEHE LWL, BIZIE. O—RTOvI#8Ng=1TH3
BE., A— K70y 2T LTE3IDCRCRINIMTIMINALLTE LWL,
Zhid, O—R7Ov 78N g=1THIHBHEICL=0TH D &IIHIET

o —AH. A—KF70OY VN1 XY KRKEWHES, I—RK7JOvID*
NEFNICHLTEY MILOBEIDCRCRIMEIMENTE LWL, OI—K
TOY V8N 1T IYREVWC &IF, B20RI b HEHROI—-—KTOY
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[0121]

[0122]

[0123]

[0124]

ICDBNXNBZEICHBT 2, E2OCRCHMERS4 01 20HEAIF. 3
—RkR7OvYc . EEEHIND, J—RKR7AOvPc (&, rEBOOI—KRT
Oy 2 ThHd,

1FEFEROI—-FTOv2iciY. F570v 707 IL—7F (CBG
) BERINTE LWL, NegBoI—R7OY 7iE. Ncef@DCBGIZHE
INTHELWL, Nepold PV RAR—b7AOY2ICEENZCBGORTHS
o BIZIE. FSURAR—FTOVvIILEEFNECBGCGODE Nl LAUBDE
F. BLCEE IHREFORBEZFICEDEEZON. 1DOCBGICS
723 —K7JAyIO#8Ncg por ceelE NSV RR—NTAY IH 1 ZITDH
ML EBRDEFZIHNTHLIWL, . 1 DOCBGICHSITZI—RKRT0O
VI DENce por coald EABDES. LT Fkid,. LHEREDEEHFIC
HOXH5z26N, PSUYRR—-—FMT7OYVICEETNECBGDEINceeld MZ
VAR=RTAOYIHAXIIDBRLLEEETIEZONTH LY, T, 1
DHOCBGICHEITZ2I—RTOY VDN veor cecBELT TV RR—F
7OV IILEENDCBGOENceeld TBSICARK EBETEFEZOLNT
HE LW, TBS (Transport Block Size)lghc32X
R—br7Oy o914 XTHS,

hSYZRR—bT7Ov Pk, B1DODCBGEE2DCBGALRLLEELE
ATEEIWN, BTDCBGIENcs per ceefBOI—RTOY I EEATHER
INBCBGTH-THLWL, F2DCBGIE. FE1DODCBGICEEN SO
—R7Ovo8LYDAVWI—RTOY I ESATERINSZCBGTH
THEW, B2DCBGIENGs oor ce— 1EDI—RTOvV I %52ATHE
KREINDZCBGTH-THLL,

LR, 81oa—R7AOv o934 XBNE20—F70v 0514 X&Y$
AKEWTCEEREL. CBGOERAEEHREBT 5,

11k AERFBERERO—BRICFZELSZCBGOERANEZRLENTH S,
H11icswW, gagavyo’aovy 7 @3B ioa—rK7avs%znrL. 2&Y
O7Av7iEE20I—RTAv V%279, 1 1ICBEWVWT, CBGOHIZ
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AICHBEIN, ECBGIC32FAE 20— RJAayvorEgsEhd, 2
FY. ®11I1IC8WT. CBGH#H1. CBGH#H2., L. CBGH# 3ILE
1OCBGICEEhN D, £/, M1 1ICBWT,. CBGH4IZE2MDCBG
IKEgFEhsd, @11 (a) I3 —BITIE. E1OCBGICETOI—
R7Ow oA EL<LEFEN,. E20OCBGIKE20I—RT7Ov V7DHHIEF
N3, TOLHIBIFPE. Bz, CBGH1ECBGHA4ICEFNBEY b
BOENKRELQY, FFICCBGH A MNEBRF v RIICKHBED/NS—X MRY
~NDTMESL LT DBENET B,

[0126] ®1 1 (b) ICHWVWT, CBGH1IKEL20a—KITOvIDAHAINEEN
. CBGH#2~4iCH10a—R7AvIsrEaENSE, ThickY, H10D
CBG&EHE2MDCBGILEFNZE Y NIDEARB T2 ENTBETH S

[0126] B1 1 (c) IZSBWT, CBGH#1~3ICET1OIA—R7AOv I EHE2D
O—RKR7Ovosh8EFh,. CBGHA4IICETOO—RT7Ovyos»EEND,
ChICEY, BETDOCBGEE2DOCBGICEENDE Y MIODEAEET
5 EHNERETH B,

[0127] HB20OXRFb (1 FLEEROB1OI—RTOv V&1 FLIFEHOE
200—KRTAYv LR EHEEATELIWL, ET1TOI—FTOv /00
—r7Ov o4 XiE. E203—kK7ayvos0a—RKJav o4 XLy
HEAEXLTHLIN, 1 FEEERDOEI1OI—RT7TAY I &1 TEEHRD
B2 —R7Ov 7R EThTh, BROCBGOWTIMNMIZENTH &
W

[0128] 1 FAEROETIOI— ROy 7&1 FLEEROE200—RT70O
vOIETRTNR, BROCBGOWITNMNIIT Y TINTHELWL, BROC
BGit. 81 DCBGEE2DCBGAZTATELL, BE1DCBGICEE
n2d—K7Ov 70 FE20—KJAOvysIiIlEEnsdd—RK70Ov 9
DMLY ZLLTEHELIW, BlIZIE. BE1OCBGICEEFNSI—KJOvy oo
BUENCce per caaTH2THELWL, B2DCBGILEEFNDZO—K7Ov Y
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DEIEN e por cBe— 1 TH2TEHELWL, DFY, B1DCBGILEEND
O—R7Ov 70 EB2DCBGICEFEFNDI—RT7Oy 7 D0BDEE L
DM TH>TH L,

[0129] 1 FAFEROETOCBGOEThFTIICEENDE1OI—RKR7Oy Y
OEELE20—R7Ov 7 DHDE1 OEEEIZ. 1 FLEFEHROE2D
CBGOENFNILSEN2FE 10— KF7Ov/0HEE20I—KT70O
vIDBEDB2DEEHLIYBRELLTHLIN, REZLE20O0—KTO
vIESLCBGIE., 1 FLIZERODEI1IOCBGOWINATH>TH L
W,

[0130] &HEADWLKFE20I—RTOvI74E2ECCBGIE. 1 FLEEROE2D
CBGOWEFNLTH>TEHE L,

[0131] 1 FAEEEROE2OCBGICEFNZE1OI—RTOY 7OHOEE
BiE. 1FLIFEHOET1DOCBGIIEENDHB 10— K70y 7DD
BEMEL Y KRETLLTH L,

[0132] 1 EAEFEROETOCBGILEEFNDHB20I—RK70v 70HOEET
EiE. 1FLIFEROE2DCBGICEEND B 20— K70y 7DD
BEHMELYRETLSTHELL,

[0133] 1 FEARBEROE2OCBGICEFEFNSE1OI—RKTOY 70RO EE
BEEE2OCBGOETEI>fEIK, 1 FLIFEHRDETDCBGICEEN
ZE1OI—RT7AYIOHDOEHEEZE1DCBGOETE »/ELY XK
ELLTHEW,

[0134] 1 FAEEROETOCBGICEFNZE20— K7 0Y 70HDOEE
BExHE1DOCBGOHTE >/EIX. 1 FLIIERDODE2DCBGICEZEN
Z2HE200— K70y I DOBOEEHEAE2DCBGOHTEI>/=EL Y K
TLLTH LWL,

[0135] [O1 2%, AEEPEO—ERICHRSCBGCGOERNERLIEHTH S,
B12iIC8WT, B200— 70y 204 VTyv I REHET~3THY,
B1OA—RTOvIDA VTV IREHA~T11THB, 2FY. 12
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

ICBWT, B200—R7JAOvIDA Ty VRFETOI—RTOY I D
ATV IVREYNEILBRBZED, AO—RTOv DA Ty 7 ADBMTIN
TW3, 2FY, F203—R7O0vy02D0A Ty I RE, E1OI—RT
Ay o2DAYT Y I RALUNEILLTH LU,

BIDCBGIMAINEA VT I RIE, FE2DOCBGININESA VT
VI RAKLYINEILLTE LW,

B12 (a) ICBWVWT. CBGHAICEENS O—KRKTOv oA >T Y
PVZlE, CBGH1~3ICEFEN3I—RKTOvIDA Ty I ALY NE
W B412 (a) IZ8WVWT, Bl CBGH1&ECBGHAICEEFNZE
v MIDESRKEL QY FICCBGH 4 DNERF v RILICHFAED/N—Z b
RYANDMENLT ZEEIET B,

12 (b)) IC8WVWT, CBGH#1~3IC&FN21—R7TOvIDA v
Ty PURE, CBGHAICEEFNDZOA—RTJOVIDA Ty 7 ALYNX
We THICEY, B1TDCBGEE2DCBGILEENDE Y NEIDEEK
BT DI EHNABETH S,

12 (c) ICBWT, CBGH#1~3IC&FEndI—K7ayvy oA >
TV IADERMEIK. CBGHAILEFNZD I— ROV IDAVTYIR
DEIMEL Y NIV, ChICLY, BE1DCBGEE2DCBGILEZENDS
Evy MIDEEKRT 2 EDAEETH 2,

B1OCBGITIN2A VT IRBE2OCBGICNNINDA VT Y
PREYNEIL D B200—R7AvID0A Ty AN ETOI—
R7Ov IDA Ty IRIUNMNIWVWEGEE, E1TOCBGICEFEFNSO—FR
TAOvIDA YTy OREIE2OCBGICEZEEFNDI—R7Ov o014 > T
VI RALYINILLTE L,

FBIDCBGIKMNINEA VT IRANE2OCBGITNINE A VT Y
DALY NIL D B20OA—K7Avy2DA YTy 7 ADNETOIO—
K7OwvoDA Ty I RAIUNIVWEE, E1TDOCBGICEEFNSI—K
TAYIDA VTV ADR/MEIFE2DCBGICEFEFN2 31— KTy s
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[0142]

[0143]

[0144]

[0145]
[0146]

DAVTYIADR/MEEL YNNI L TH L,

FE1TDCBGITINZA VT Y IANE20CBGITNIND S Ty
PDREIYKEL, D, B203—R7AvIDA YTy ZIADNETOI—
R7Ov o014 YTy IRIYKREWEE, B1OCBGICEENDII—R
TOvIDA VT I RAZE2OCBGIKEENZI—RTOY D4 VT
VI RALYRELTE L,

BI1ODCBGIIINBZA VT IANE2OCBGITAINE A VT Y
PALYREL, D, B202—R7Ov V04V Ty I ANETOI—
R7AvyoDA VT IRIYREWEE, FE1OCBGICEFEFNSI—K
JOvIDA VT I ADBRKNEKRE2OCBGICEEFNZ2OI—R7Ov )
DAVT I IADBRRELY RELTH LW,

CBGIINLT. BE2DCRCRINBMMEINTE LWL, FE2DCRC%R
FNIZBEB2DCRCRIICEFEFNDE Y FRINIDRBLSEEEDIETEZI LN
THLW, CBGOEINcpgeEA—RTOY Z7DENgHEFELLWL, ik, C
BGOEINcechI—FRT7OY VDN Y RKREWHZEIC, ZCBGICXL
TE2DCRCRIMIMINARLS THLWL, CBGODENcegeHAOI—KT0O
VI DN Y/NIWIHEEIL, ZCBGICH LTE2MCRCRIAANI
INTHELL, AIZIE 1DDOCBGICEENS I—KFJOY V7D Nce ,.
r cec 1 THBIHE., ZCBGICE2DCRCRIMNMMIMINALLTE LN
o Floe 1DOOCBGIKEFN2I—R7AOYIDENcg per cesP2LLE
THdEE. ZCBGICE2DCRCRIMNMTMINTE LWL, CBGOE

NceeP 1 THDHE. ZCBGICE2DCRCRIMIMMTMINRLSTHELL

CBGZIEICET DREBUICEDKMUTEZINMTTHONTE LWL,

FSILE4 0021k, AREOO—RT7Ov Y c I LTRYETEFSIEE
fEIHEEAERA D, ATSOO—RK7Ov Y cid. rEEHOO—K7OvYc
DA INDG, FEEE4002{F, O—K7JAOv YV c I UL TRYETE
HEbaEL., F2bEY %% (Coded bit sequence
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[0147]

[0148]

[0149]

) ZHNT B, RYSTERSLEARE LTHY —REFSHPAVLNDIHZE. &
Sy FRAIEd, @O d, D d, @ THDB, T, d, @& #
BEY M (systematic bit) &FEHING, d, D BLY
d. @F, RYUFqaEvy s (parity bit) tEHHFEINDS,

THEEEY bRIUZ. 1 TLEFEHORINLIYEBRINTE LV, TS
Ew bRIEBRT 2RIIDEIE. N EEFMHIND, RYETEFSES
NELTHY—RESHAVLONDHZE. FASIbE Y RINE I DDRF (d
@ d, M d @) FYUBRINTELWL, DFY, RYSTEFSILH
RELTHY—RFSHPBEVOLNBZIFE. N =3THo>THELWV, BRYETLE
FSEARELTLDPCHRSARVWLONDGZE., FSbEy NRIIE2D
DFRF (d @, d, M) FUBKINTELIWL, DFY, RYFTERSIE
BARELTLDPCHSIMAWVWLNBSIFEAS., N, =2TH>o>THLW, FRY
EIERSIEARE LTCLDPCRSIABAVLNDIFEA. N, (E2UH4DET
Ho>THEW, FIZIEE, BRYSTERFRSIELARXELTLDPCRHSENMAVLN
2I8A. N, &1 TH>THLEW,

FHILEE4 00 2 K Y HATINBFShLEY FRIK. 770y 040>
H—1)—/FE4 003 FFEY MXEEE4 004 ICAAINS., FSILER
4002&LYHANTINBHFSLEY PRI T IOV I A48 —1)—/ 8
400 3ICANINZELIENE, BRASNZRYETERSIEARNICOARL &
HEEIDEEZIONTH LU,

Y770y A —1)—NRE4 003k, AAINEFSEE Y KR
DIHVEZ (sort, interleave) IC&Y, BEEE Y FRF
Vi M EHRATD, niFONSN, ., — 1 ODEEICSEINDIBETHD,
77av A4 —1)—E4003ICLBHFEILEY hOMLVEZILZ. F
1DOWVEZICEDL, Y770y 0425 —1)—/DF (5108 OF
FZDHWC cubbiocktd32TH D, Y770y 04245 —)—1"DFT (BE2D
) OEFRDOER uvbiocktd. UMTORR (1) &I ImENIVERT
Ho>THELW, TIT, DIERAAd, M DENEFNDODEY NITH S,
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[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[£1]
D= (‘Rs’l!b[)f(mkx Ca‘ubbh}d&)
77y oA —1)—NREAL4003DODHENTHIBEEBEE Y FRF v,

(M DENFNOE Y FIKqlE. LTO# (2) IC&>TEHEALNTH L
Lo
[#22]

Ky = (‘waé‘:[ackx Cs:ubb.’ack)

BIZE, 4770y o429 —1)—NRE400 31k, ANINBHFELLE
v NRINCETE, F1OIEFILEFAERINEIHENIDNEGIS5NTHLWL
o BIZIE, ANINBRFSIEY bR, (@ Fldd, W ICHLT, 81
DIEFILENMERINALLTE LWV, —H, ANDTINBFSEEY MR,
24 LT, £ 1 DIRFLEAERAINRTE LW,

1 OIEFNIEBIX, FIAEOLVPEZL (inter—column pe
rmutation) TH>THLEW, ¥T7T7Ov I (& —1)—/ 840
OB IHVWTERINSHE 1 DIRFIAED/ZHICHAVWOLNDSHE 1 D/ —2
PixzP= [0, 16, 8., 24, 4, 20, 12, 28, 2, 18, 10,
26, 6, 22, 14, 30, 1, 17, 9, 25, b, 21, 13, 29
30190 11 27, 7, 23, 15, 31] TH->THLL,

FSEEY FRIIAE Y MXEZR4 00 4 ICANINBIHE. BERRELE Y
fve®=d,® TH>THLL,

Ewy MXEE4 0041k, BEEBE Y MRIIv, M AW UVEZZE (B
BlE) ICEDX, REXE/Ny 77 (Virtual circular
buffer) ZENRT 2, FIZE REKE/SY T 7w ldk. w,=v, (0
c Wintek=Vi (DL Winiok+1 =V D ICEDTEERINTE LWL, 22
T, Kpld, v @O ODOEY hITHZ, ¥ —REFSICHBWVT. K idk, K=
SKyTREINDBETHSD, Ev MEER4 004 1F. (RIEBKEI/NY 7 7w,
=HANT B,
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[0157] RIEKE/Ny T 7w ild, N, EBOBEREEY R v, (" ZFFEDFIE
ICEDZWVEZZZEICLIYERINTE LV, REKEI/NY 7 7 w1,
By MBIRB L CUIREE4 O OB ICAANINDS,

[0158] By MBIRS X UCUIBTER4 O O 5 (&, RIEKE/Sy 77w ICxdLTL— b
Ty FEEEREL. L— Ty FRIe EERT D, 1 413, REFRTRE
D—RERRICHEDE Y MERBLTUIME4 005DL — vy FEIEOD—HI
ERIHTH D, REKENNYy 77w, NS5 L—hkTyFRIe HELENS
o L—hT v FRIe , DEY MNUIUIETHD, L—ErT v FXRIe DEWY
FEEW, PSURAR—bTOYY (FkiE, CBG) DEHDO) Y —RF|
UETERFICDRLSEEEDTEEZIONS, 14D r v, 4 & KT 3
RS RR—bTOvIDEEICTTSBRY (redundancy ve
rsion) BESTHD, RVESIE. TYUVIHEIBRICEZNSIEH
ICE>TRINTHE LWL, RVESIZ., LUEBOFESICHRK EEEDEH
EXINTHELW, N W EZO—KFR7OvoHEYDYIZ NNy 774 XTH
Y, B MUCE > THRIBINTE LW, N plk. UTOHRX (3) ICko
TEZbNTHE LWL,

[0159] [%43]

i | 2 )
N, CB

[0160] ZZT. N, jld. AAEY bR a HELYDY T by T 7854 XITEE
ITHETHY. EYv POBUCL>TRIRIND, N pid. UTFOHKX (4)
ICE>TEHEZLNTH KL,

[0161] [$44]

N ___i‘ Nsoft
R~ :
KﬂKmmﬁm@%umwMMD

[0162] 131k AEBEEO—EBRICRDIYWEF v RILICTY TINBEY b
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[0163]

[0164]

[0165]

[0166]

[0167]

RIDRVESICEDESEZ oM Z~IBBETH S, 1 3ICH
WT, fiffTrIna 70y 73, fAEy hd, O BTy FTINBHEET
H3d, M1 3ICHVWT, BFETHRIND7Ov2E. N)FqsEy bd O
) ATy TEINBLEETH D, M1 3ICHNVT, BERERTRIND 7O VL.
NY)FaEy bd, @ BTy TEINZEHTH D, B1 3ICRINHHEHE
v hENRY)F 4 EY hTEBRIND5HEEIE. REBKE/NNY 77 THd, K1

BICHWVWT, REXE/ Ny 7 7iE. MEAEICHGEAHEY DMfThh s,

L—bhe v FRIe . REKE/NY 77w BFIUPRVESICDRL &
EETESIOLNTELL, L— Ty FRTe DEBAMABIX. RVESIC
DI EHEEDTEEZIONTE LW,

Kuivold. ImAREE 1 HFBREINTUVBREEE—RNICEDWTEREINS
1 DODOHEF ¥ RILEGBHIPELIENTESB NS VRAR—MNTOY IDEK
HEBULTH>THELW, Kyimold. FIEDEEFTEICEWT,. MMEDHIMA
ICREATRRMNSVYRAR—bT7Ov VORABICEELTH LWL,

T ZT. MpL yareldE. FYUUYZHARQ7OERDEBAKTH>TH
EWo MpL nareld. FMind 2120 —EY FEILICSWTIET L TER
ENBHZTYYVYIJHARQOCRDEABTH>TELWL, MpL yarald
. ERIBOGESICORK EEETEEIONTHE LWL, FDDH—EVIE
W LT MpL waratd 8 TH>THELWL, TDDH—EVIEILICHL
T MpL hareld EY VYo FYUYUEE (UL DL config
uration) IRHELTHELN, TITT, M|, 1x8TH3B, LY
2/FY ) OKEIE. TDDICSWTHWLN, BT L —ALICHITDT
W)Y oHBT7I70—LEEY )V OHTIL—LDTYvEYTERT,

T, Kk, {1, 372, 2, 8.3, 3. BLU. 5} OH>H50DH
nM™M1DOTH->THLWL., EOMDIETH > TH LKL,

T, Neosebde UEAFTTOVU, EFhld. FTYYYOPUEATIVICK
LV 7 b FyRILEY hOMBBTH>THELL, TIT. VI EFrRL
Ev hd., YVZhEY NEEREMBIND, VI MEY ME, BYFTERSE
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ICEHINZEY hDODLLR (Log Likelihood Ra
tio) FEDIEZIOLONDBERTHoTHLWL, HIZIEFE., VI FEY L
lF. LLRICAGK EBFETEEZONDZETH>THLWL, VI REY L
. LLRICEAETZETH>THLL,

[0168] By MBIRBITUBE4 005 LUEKRIND r EHOI—R7OY Y
IR BL— by FRIe  ld. L—bTvFRIle  (EBHEMIND,
NepgBDL— by FRIle  ( HMEEINDZEICLY. BFEIEEHARY
W BERINTH LIV, EROCBGIIHRIET 5 f .\, AHEEIN. FSEH
AR F (DBERINTE LU,

[0169] RFSIEEARIF ICHLT, FE1ORMIEITIHOCEZINNMTON DD
EWLEYBVEZRDOFSEEARIF  HEIASNTEEWL, BHOCB
GICRINT 2EFELEARIF . AEEIN, FEEEHARY F HEK
INTH LKL,

[0170] Nc¢g per cecfBDL— b7y FRIle DEEINDIIEICLY. TS
IEHARHf  HDERINTE LU,

[0171] HFESEHARIF (F. E2OWTCBIANAERINTE LV, B20WMUE
ZIFUTOFIEE DR EEEATE LU,

(a) ARINAERIUL. FB1OHHAEICTY TIND
(b) ZE1OEAMICTY TINLRINI, F20@AEICTY TIND
FB2OMUPBZAICBVWTANINERINI. SR R—MTOvoIiCH
IS DERARNOETFRY. L. FSYRR—-—MNTOVvIDEFLA Y
BO—HFLIEEMAICPBRLKEHEEDTEIEIONDIRINTH>TH LWL, B
2OMUVEBZICBVWTANINDIRIDZNETFNROER (FSLELEHRAS VIR
V) O¥UE. FSYRR— ROV IICNINT ZERASROERREE S
VAR—bTOVIDEEFELSAVYROBICLYEZONTHE LWL, TSR
ARG, BEIEHARINf  O—EEL TN —STH D, FHIEHD
R DO—EESL N —TENTNIERINDEEICL>TT DOEA
URIMBERINDG, 1 DODMNSYAR—rTOvoRT LIVt y S
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[0172]

[0173]
[0174]

[0175]

[0176]

[0177]

[0178]

Thdga. 1 20FELERES VRILIE, SYRR—bTOy 7IC7

DERARNOEFRBMEB LBOFSILEANRIF  ZEATHELL, 1D0
RSYRR—bTOvIDB2LAVIITY TINDFA, 1 DOFSLLEHE
SURIIE, FNRNTNO NSV RAR— M TOYVZICHT 2ERALEROETR
Q25 REALABMER LBROFTSEENRIT EEATH LWL,

B2DHUVEBEZICEWTHAINDZRINE., HARIh  EHEEFHFIND,
FEEHARIF IR L THE 20 VBEABEHINGWES. HART
EBSIEHEARIf L UBRINTE LW,

LR, VY —RILXv by FoIBER3 0 0 7 DEMFEMAEREET %,

JY—ZITL XY Ty TUIBER3I 00 71, EEVVYRILEYY—IT
LAY My TT208B%E2T5, VY—ZXAIL XY by TREE300
7IC8WT, EEVVYRIVEET Oy TABELIFE2 D7 v TRIEBHE
AINTELIWN, B1OTy TREIZ, EEIVRILAE 1 OBABICT vV
TINDZETH>THLL, F2D~7y FTUEBIE, FEPVRILHIE2D
BAMEICY Y TEINDIETH>TH LU,

1 OEIEREEE (P TX vV TFAVTYIR) ICRIGLTE LWV, B
208IIFEEEH (OFDMYYRILAVYTYIR) ICRIKLTHL W, DOF
Y, B1D<y TIBIZFFrequency first mapping
EEMHIND, T, B2OTy SUEIETime first map
ping&HEEMINDG,

B1OTy TUIEB, BLT Fid, E207y TRIEBIX, ISICE20D
IEFANIEBEZSATH LV, B2 DIEFILEIE, FAEOHEVEZLTH>TH
LW, B2DIEFNIEIZ. FERBFEAOHTEITH->TEHELWL, F20D|E
FIALIR L, BFEAEDEVEZ TH>TH LKL,

BT, MACEBOHARQFEICDWTERE%EZ1T5, MACEBMDHARAQ
FIEO—HFIE LT, TY U VIEEDHBEEHICEYIREBEITO>HN. MAC
BOHARQFIEQO—ERF/AIFL2IEBEITY ) VIV EEBISERAINTH LU,

MACIYVTFA4T41k DK EHTDODOHARQIVT A TADNERT
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[0179]

[0180]

[0181]

[0182]

hTHEW, MACIVF AT, 1 FLEEEHROHARQI VT 1571
EEBEBIDLZER (ZVFTaT714) TH>THEELW, MACT VT 1T 11,
MACEBODWIEZEERILIEARTH>THLIW, HARQI VT 1 7 1.
1EAIEEHOHARQTOEREAEEBIZERE (TVFT174) THD,
FNEFNOHARQZ7OERIZ, HARQZ7OERBSICEEL TH LU,
HARQZOERXRESIEZ. HARQ7OBADEODHEINFTCH>TH LW
- HARQIYF 15113, HARQIEH (HARQ informat i
on) ZHARQZOtERICHANT R &ENTES, Hlxid, HARQIYV
TAT4E. FIEOHARQOEABSICHIGT Z2HARQIERE., FIE
ODHARQZ7OERESICEETZIHARQIOERICHANT B ENTE
3, HARQfS#IE. ND I, TBS, HARQZOtEX&ES. RVDO—ER
FEF2EEDI LK EEED,

TUVVIDEEAZEE LTERAZEAANREINDEZE. 1FIF2
DDOMSVRAR—bTOVIDAANRTTI (Transmission
Time Interval) TEICHFINTELIWN, TY Y IDERE
FiEE LT, BESZEARANEEINGDWVWES. 1 DO MY RAR—MT0O
YYIDAADLTT | TEICHIFEINTH LU,

TT &, FSUYRAR—=—bT7OvIDTY TEINDIENTH>TH LW,
TT I, DK< EERAY M, BITFF. TTT7L—LICEEND
OFDMYURILOBUICEDSESZoNTHIW, TT LXK, FTYUYID
A0y MERAINZ Y TF v Y PERICVDLGS EBTEDIESEIONTE &
We TTIZEIKHARQZ7OERIBHEEINTE LU,

DIRKCEBMEDTT LICBWTTY UV 7EIYETHERINLES.
MACIVF 14741, HARQEBERICETDE, MEEHILEINI-LNS Y
AR—r 7OV I EZ IS VRR—MTOY VICEET 2ZHARQIER%
ZrSURAR—bTOvOICEAETZIHARQTOERICEIYHETS,

FIEOHARQOCRICEET ZEEIREIZTT I J&I. 1&FE.
F2DD RS VYAR—MTAV I ERMNSIVAR—NTOY VICEEY S H
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[0183]

[0184]

[0185]

[0186]

[0187]

ARQIEHAHARQIVF 1T 1L YUEIND,

HARQIVF A4 T4 LYEINBDNSZVRR—IMTOVvIEEINIVR
R—=—br70vJICEETIHARQBEHRI&IC. HARQZ7OERIEERME1
DO EH/MEINALEEICEZ NIV AR— T Oy 7 DEEDWEEE
(new transmission) THDEEET D,

FHE1IF. FIT—YEBENEROEEBICHLTRILLTWS (TIYED
STW3) JT&ETHD, FFT—YEERI. ZHARQEBRICEFNTH L
W BRBERIDEEIF. RS YRAR— MOy VICHIGT 2%E. LTS
Fhld, B2ORSVRAR—MNTOYIDEETH>THLL, FZB20D ~
SVAR—MTOVVIE, BRIKEEISNAMNSVAR—-—MTOY I TH-
THLW, BHE20 NSV RR—MTAOy VI, NSV RR—KNTOY S
ICBEEYTA2HARQZOECRDODY I MMy T 7ICR N7 (REFE) Shkvo
FEY MCHIET D RS VYRAR—FM7AY I TH>TEHELL, ZFFT VAR
— Ay IICEETDIHARQIOERBSE., B2 SV AKR—+
JOvOICEETSAIHARQTOERESEEELTHELWL, N VAR
—h7OvVICEAETSHIHARQIOBREBSE, ZE2D SV AKR—
JOvIICEETLIHARQOECRABSIEIE—TH>THELL,

FHE1 DR EE/EINDV, BLC A FE, FIEDFRGEN EE
N3»3EFEIC. BNV AR—MTOY VDEENEEETHDEBET %,
ZhSUAR—NTOY I DEEHWHEETHDZHEE. MACTZ VT 4
TAIIRET—IYDEBEHATELWL, ZHBET—FIE. ZFNSFVRR—
hTOv o EZEUCRET— I TH>THELWL, ZNSZVRAR—INTOYID
EEMNBREETHY. HD, HFE2D RSV RR—FTOYv I DESHE
BICERINADNSEBE. MACIVFT AT A I3XSEFT—YEZE2D
SV RAR—bT7Ov2ICHRT %Y 7 bEY haES (combine
) LB3IDMSVYAR—FTOYIZERL. ZEID IS VRAR—KTO
v DEBEHATHE KL,

X2l INKIBE. MACI VST AT 4B MNSYRR—rTOY
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[0188]

[0189]

[0190]

[0191]
[0192]

[0193]

VI LULTACKEZERLTHEEL W, £H21F. EH2ABITERHE2BOD
DI EH—ADNHEINDIETH-TH LW, FHE2AIF. MACITY
FATAIICBVWTRAONAZ NS Y AR— KT OY I DHDESH I
BILEEIhAZCETHTHLWL, EH2BIE. ZbZVYRAR—FTOY
IV D=HDESHLRNCRINEBICE T LTWES I ETH>TH KL,

XE2HmIEINABWVWIEES. MACI VT AT A4EZYV I Sy T 7ICR
N7EINT—YEMACI VT AT ADESEHAA LT —FICEZTRAT
HLW, K2/ INLBWVEE, MACI VT AT A%V I NSy D
FICARNTPENAEBEY 7 MEY MERMNSUVRAR—MNTOY I DESICED
TERINDY I MEY MIBIMATHE LWL, R 2B LINGWVWES
CEMNSUVAR—INTOYIICHLTNACKEERLTE LU,

ZVI MRy T FPICARMNTPENET—9ZMACI VT4 T4 DMESZH
HIET—HICBEMAD &I, BYIZ MRy T PICRNTFINET—8D
7o5wviadnd GREIND) &I/ T S, ZY 7MYy T77ICRAMNT
INAEZYVIMEY FEZ NS VRR—-—M 7Oy VOESICEDEERIN
3V EY MIBEMZADZ & BV I MY T PICRNTPINT—
AN TSy aINDIEICHINT B,

MACIVFATAICEWVWT, B2V IZ2MNw I 7RIS vadlnNsdl &
iF. ZY 7MY T PICEENBD NSV AR—MNTOYIDETOEY D
DY T REY A T7S5Swy 2 adhdI EICHELTE LW,

LT, WEBOTYY Y IOHARQEEICDODWTHAEZIT,

EETOEX3000ICBVWTEMETI AEREINDHBE. TY Y Y IHIE
BHMICY 7 hEY MOMBFELZIB/RT D2IEBIEEINTE LV, HWREKE
T, ZTFY )Y IHEIBHROZEICETE, CBGICHIET 2R MT7IN
V27 hEY FOIBFZEZDNYERZTE LU,

hSYRR—b7Ov I DREHDPDSCH, 8LV F/kik. PUSC
HERSa—Y>»T925TFY) v olEERIE. B RAR—MNT0OY
VDIHDRVESZIERT DEHREZATEL VL, ERVESEZERT S
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[0194]

[0195]

BERIE, AN VRR—F 7OV VZICAVWVONERVESTH-TH IV,

RSUVRR—b7OYI2DHODPDSCH, 8LV F/i&, PUSC
HEZERSDa—Y» 792 TFYYroHEEERIE. ZFZAR—bTOY
JILEEND 1 FIFEHRDOCBGENTNDALODORVESAIERT 1B
ASENLRLCTE L,

EE7OEXA3000ICEVWTEMETI AERINDIGE. RVESODRE
CBGZEILHEZLNE LW, EETOER3000ICHEWVWTEMET AE
EINZEE. FIEODCBGICAVWLNERVESE NS VYAR—-—MJTOY
VDHDRVEBSERLD>THIW, BAMEDCBGIIEMNS Y ZAKR—K
TOvIICEEFhTELIWN, ZNSUVAR—KNTAOYIDODORVESIE
CENSYRR—NTAYIDEHDPDSCH, &G FiE. PUS
CHZERZDa—)YT$2TFYN Y IHEIMEIBRICEYIBRINTE LU,
ZENSURR—bTOYvIDRLEOORVESIEZ, ZTFYY IHEEBEROR
VIZ4—ILRIZEEFNTHELW, ZSFVRAR—TOVYIDEHDRVE
Bk, FIE (MACIYF1454) ICEXINS (del iver) RVE
BTH->THELV, ZEbZ VAR MTOYIDIEHDRVESIEIMACE
TEEINDZRVESTH>TH LV, HFAENCBGIEZ. CBGOXEES
BRI BDBERICLYEFTIND I EDPTEFIINALCBGTH>TE LV, X
CBGOREEEIETT IHERMIE. ZTY YV IHERBRICEENTE KL,
FZFENCBGIE., Y7 hEY OB EEF ITRT BEMICLY Y T FN
VI FEITSYIaAFTBRIEMNMBRINAEZCBGTH>TE LWL, ZEFATED
CBGIk., V7 EY NOUMIBFEZIERT DIERICELY. ZMEDCBG
DEBICEWTHEMEDCBGIC®IGT 2V 7 hEY hAAVLRAWT &
MERINAECBGTH>THLW, EHFAEMCBGIE., V7 hEY DAL
BHEAAIETRT 2BMICEIY. EAAEDOCBGOZRET—Y EEZFAEMNCB
GICHIRNT 2AMT7INEY T MEY MABEEINAVWCENTBRINKLC
BGTH>THLIW, VI MEY NDMIBHFEEIERT HIERIIZTY Y >
VHIEMERICEFZNTH KL\,
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[0196] BXFAEDCBGODEHDRVESIE. MMEDRVESTH>TH IV, X
FTEMRVESIZ, BNV RAR—M70OY VOHEEEDLHICHEI N
LZRVESTH>THELW, ZAMEDORVESIZ. HOMLOHEEINIE
TH>THELW, BFREDPRVESIZO (RV,4,=0) TH>THLL, FZ
FMTEDRVESIZ., ENBOESICALK EBETEESZONTE LWL, %
FREDCBGUADCBGODEODRVESIE. ZhSvAR—rTOv Y
DIDHDDRVBEBSICETEEIOLNTE LV, ZAEDCBGUADCBG
DHODRVESIF, S VAR—MTOVIDEZHDORVESTH>T
HE U,

[0197] = CBGOZEEAERTZBHRICLYBELIERIN. D, ZHVILE
v NDUMIBFEERRTDBHRICLYCBGICHIRT SV I EY DTS
v AINBIEMNERINLWVWCBGDEHDODRVESIZ, ZMS VAR
—NTOY I DEODORVEETH>TE LU,

[0198] XE7OEX3000ICHEVWTEME2AERINDIEZES. PS5V RKR—hK
JOvZICEENDLTOI—R7AOYyIVDORVESIZ, SV RAKR—K
7Oy IDEODRVBEESICVARLK EHEDIEXEZILNTE LW, EEFESO
23 000ICEVWTHE2HAERINDBE. FSYRAR—FTOVIIC
EFENDLETCOI—RJOYIVDORVESIEHBICHEEINTE LW,

[0199] EEOEZX3000IKHVTEMETI BERINDIHBE. PSSV AR—K
TJOy o DiHDOPDSCH, & F/id,. PUSCHAEZRSYa—)
VITBTY Y OBIEERIC. RS UYRR—FTOYVICEENSCB
GENETNDIEODRVESEZRET DIBEHRASTIENTH LU,

[0200] SBECBGENTND/HDRVEBESEZHRETDIBERICHOALL EHEEDE,
ZCBGICMINT 2V 7 hEY A T75vy2aXnNd I e ERINIHIE
IS Z5NTH KL,

[0201] EE7OEX3000ICBVWTEMME2AERINZZES. SV RAKR—F
7Oy I DHDPDSCH, 8LV &E/&lE. PUSCHAERT Y2 —1)
YUTBTYY) U OEIEIERIC. RS UVAR—MTOVYIDIEHDORVE
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[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

BaRETIERIEFIhTE LW,

LR, AFEBPO—REHFOXEETOER3000ICHBITEF v RILOERS
SED—BEERBAT 5,

FRIEDEHE T 1 ICORCEEEDEIEEFE T OER3 00 0ICEAINDE
ERSZ5NTH LWL, EETOERXI3 00 0ICEAINDEEL. DL
ELENMFT EEBMF2ZBATELWN, FIEDHRMBHT 1ICDVAK EBEDTEE
E7OCRA3000ICEBINIEELEET THEILEE2 THBEIHONE
AONTHE LW,

EETOEZX3000ICEWVWT, FIEDERHF T 1ICVG EHETEENE
1TEEME2A/ MY B D> TH LWL, FIZIE EETOEZX3000ICBWT
. FTEDERET 1 ADR EE/MEINZIFBEICEETI AEBEINTELL
o T, EETOER3000ICHWVT, FIEDEAET 1 1MV AL &L
INBWVIESICEME2 BRI NTE LU\,

FTEDERHET 1iE. FryRIVLDEFBICAVWONIESERENE 1 DESHE
BTHdIEaEATHELWL, BIZIE. FrRILOEEBICHBVWLNDLETE
ELNE1DESREETHZIHBEICEEFE OR300 0ICSWTEMET AVE
AINTEEIW, F FYRIVOEEICAVWONSESRENE2DES
B THDBEICEE OR300 0ICSEVWTEE2ABAEAINTE LWL
s BIDEBSEMIFOFDMTH>TEHEIN, BE2DESEMIEIDFT—s
—OFDMTH>TH L,

FvRILOEBICAWVWON B ESRENE1 OESEETHEINE2DE
BRETHZIMNE. MI B, B1DOVRTABR. F20L AT LIEHR. #H
BRRCYITFHYYI, EBRRCIIT7FIVT, TUY Y IHIENEEHRD—
EE/IFEEICDRC EEEDEEZoNTH LU,

FREDERET 11E. FYyrRILDEEFEICEWTERY VARILICEFE L O—
FUIBARRINDE CEZBATH LWL, AR, Fy¥RILOEEICBVWTE
B ARIIGEE T L I— FUEBIMEINQAWESICEE OEX3000
IKBWTEFIAERINTELW, Fh, FyRIDEFICBEVWTERAY
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[0208]

[0209]

[0210]

[0211]

VIRIMICERF L I— RUEABEBINGWESICEE 7 OEZX3000ILs
WTEME2ERAINTE LW,

F v RILOEFBICBWTERY YRIVIEE S L O— RLIEBAKEIN D H
EMME. MI B, BI1OYVRATLIBEEHR. F2DY AT LIER. HERRCY
JrUrvU ERRRCYTFY VT, FY UV IHEIEIBBRO—BEE /L
EUICADRK EHETEIEZLNTH L,

ATEDERMET 1IE. FYrRILDEEFEICEWTRHSIEHARIf ICE20DW
VEBADBERAINDGIEEEZATELINL, HIZIE. FyrRILDEFICEWVWT
BEEHARIUF ICHE2DH VB IANSBERINDHEIC. EESOEZX30
OOICHEWVWTEMET BMERINTELWL, T FyRILOZEEICEWTHE
SEEARI F (ICE2DHCEZ BRI NAWEESIC, EETOEX30
OOICBVWTEME2AEARINTELIL, T, FYrRIVOEGBICBWVWTE
SEENDRIF (KB 2DHCEZINEAINDBEIC. FEOEX300
OILBVWTEME2MERINTH LWL, T, FYrRILDEEICBVWTES
AR ICE2 DM TBEZNBERINAWVWESIC. FETOERXR300
OICBWVWTEMET MERINTE LU,

Fr¥RILDEFBICEWTRHSILHARI F ICB20LUVCEANERIND
DEMNMI. MI B, B1OYRATLER. B2OY AT LIEHR. HBERRC
STF) T EARRCYITFIV YT FYY v UFIIBRO—EBEH 21
2P EEETEEZONTE LU,

FTEDEET 11E, FYyRILDEEFICEWTERS VYARILICHLTET D
Ty TUBAEREINDIEESATELWL, AIZIE, FrRILVDZEEFILH
WTEBYYRILICHLTEIOT Yy TUREBNMERINDHBEIC. EETSO
TX3000ICSVWTEMET MERINTHLWL, Fol Fv¥ RILODEFIC
BWTEEIVYRILICH LTE20DY Yy TUEAAERINBEICEE O
EXA3000ICEVWTEME2ABEAINTE LWL, . F¥RILOEEFIC
BWTEEBYVYRIICHLTE1I Oy TUENERINDFEIC. EES
OtEZX3000ICEVWTEME2ABEREINTE LV, Fi, FrRILOEFE
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[0212]

[0213]

ICEWTEEIYARILICH LTE20< Yy TUEBNERINDIBEIEES
OEX3000ICEWVWTEMFETI AEBRAINTHE L,

F v RILOEFBICBWTEEY YRIICHLTE 1 O~ v TREAEA X
nNaME20<y TUEBABBEINDINE. MI B, B10> 5T LIER.
B2OYRTLIEHR. HBERRCYIFIYY I, EHRRCYITFY VT,
TY )Y VHEIENBERO—BFE I E2EICO RS EBEETESEZLNTEHE LW

ENMETIE. UTOEET ADSENMET | O—EELELEEL RS
ATELL, (1TA) BE10RIb, EZFB1DORINITIN—FICDEITZD &
(1B) B1DRF b, OUIHLTE1 DBESMBCEICHUCEINEIND
&

(1C) BET1TDORITI—Tb "TEIZE1 DRGBICE DS HUVEILIES
naz&

(1D) B1ORITIL—Tb "ICE2DCRCRIENMTZZ &
(1TE) CBGICHLTE1 DREBUICE DK MUBRHZI N TTONE I &
(1F) EFEZVRILICH L TE2DIEFINEBAIEINDS &

(1G) PDSCH., &V " FXid. PUSCHDREEERAF V2 —1) >
TEBTY Y v OEEBRIC. CBGOXEEEIETTBIBER. 8LV &K
X, VI hEY NOMEBEEEETRT ZBHRIEFEFNDIE
(1H) CBGTEICERINDZIHARQ—-ACKAE T4 — KRRy T3N3
&

(1 1) TUDVIOFIENERICCBGDEFEZI/RT HBER. BLV*Fk
. YVIZ hEY FOUMEBHEEZRBRTIERIPEZINTEEIND &

BET1GICHBWT, &ZPDSCH, 8L/ &F7/4I&. %PUSCHODO#H
EEDHEE. ZCBGOREEAERTIBERIF VT —TINTEHELW, i
. ZPDSCH. U &7k, %P USCHOWMEPREDIHE. &V 7
NEw bDOUIBAEERBRT DERITV T —TINTHELN, BE1GICB
FBETY Y oRIEERIE. F1OTY YV IRIEBHRO7+—< v b (
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[0214]

[0215]

[0216]

B1ODC | 74—y h) TEEINTHELL,

BETHIZ, FTEOHARQZOERBSICHIGEL. TY Y ¥ OEHIEER
ICKURGT T a—) o TE3NEPDSCH, 8L F/4ld. PUSCHIC
BFENZFSVAR-—FTOYVIDEEDN. BMEOHARQTOERES
KX L. BRIIKEEINAEZ NSV RAB— R TOY I DBETHDHIBAIC.
ETYYOHBBHRICCBG I EICERINAHARQ-ACKLNEEN
5T &E. THo2THLL,

FETHIZ, BE1TOHARQ—-ACKIZEBE2OHARQ—-ACKAEZEN
BETH-2THLW, E2OHARQ—-ACKIZ, CBGTEICER SN
BHARQ—-—ACKTH>THELL, E2OHARQ—-ACKIE, CBG®D
HOHARQ-ACKTH>THLWL, EMFTHIEZ, E1TOHARQ—A
CKIZE3DHARQ-ACKHAEFhAWIETH>TEHLL, E3DH
ARQ—ACKIK, rSYRR—FTAOVITEICERINDEIHARQ—A
CKTH>THLW, EIOHARQ-ACKIK., FSVYRKR—rTOvY
D=HOHARQ—ACKTH>THLL,

FE2F. BMETICESENSEEO—EXIEL2EATONAWVWCETH
S2TCHLW, DEY. IME21F. UTOBE2 ALSENME2 | O—ERE 1T
EEEDLLRSETFATELL,

(2A) B1DORIb OHDETORINITIIL—TICHDEIT AW &

(2B) BE1DFRI b, OICHLTE1 DFEHICE S B UOEIIBEINAL
&

(2C) BET1TDORIUITIN—Tb "TEIZE1 DHEBICE D HUEAL B
nawc & (2D) £E10XRIWITIL—Tb "ICE2DCRCRIZ{AMLA
WZ &

(2E) CBGICHLTE1 OREBICE DK MUEZMMThR AW &
(2F) HEVVRIICH L TE2DIEFINEBAEI NGV &

(2G) PDSCH, 8LV F/ld. PUSCHDZEEARTYa—1 v
TEBTYY v OHEEBIRIC. CBGOEEEIERTBBER. LUV Fk
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[0217]

[0218]

[0219]

. V7 MEY NOBFEERRT DERIFIEFND2IEICE>TRY Y
a—)voxhnadc &

(2H) CBGTEICERINDIHARQ—-ACKA 74— RNy XNk
WZ &

(2 1) FYYVIHIMEBIMICCBCDEEEIERT DER. BLC
. V7 hEY NOMBFEERTRT DBHRASENRVTEEIND &
(F7l3. TY Y OFHIENIBIRICCBGDXEAIETRT D1BHR. L0 F
eid, V7 hEY POUEBFEZETT DEMICHONULOHBEEINE Y
RRIIDANINDB Z &)

BE2GICHEIFBETY ) v oHIEERIE. B20TY ) > JEIEIESRD
Jx—<v b (B20DDC | 74—y k) TEEINTE L,

BE2HIZ. FTEOHARQZOERBSICHIGEL. TY Y > UEHIEER
ICEYRESa—) v TEINEPDSCH, 8L F/13. PUSCHIC
2FENDISVRAR—MTOVIDOEED. ZFFAEOHARQ7OERES
KX L. BRIIKEEINAEZ NSV RAB— R TOY I DBETHDHIBAIC.
ZTYUY OFEBRICCBG I EICERTINDHARQ-ACKAEEN
TN &, THo>THE LW,

BME2HIZ, E1OHARQ-ACKIZE2OHARQ—-ACKMAEEN
BWZETH->THLIW, BMF2HIZ, BET1TOHARQ—-ACKICEI3OH
ARQ-ACKZA—RNYINEFNDIETH>THE LU,

EETOEX3000IKBVWTHEAINIEENEET1 THIHLEINE2 T
HBEZMNE, FTEDEET 1 BELVET1 OXREBFRICVAHLL EEETETEXS
nTtHLWn, B1OERERBERIE. ENBOLTF) VT, BLUTFIE,
TY U IFHEIBRICEIFNTHE LW, BIAE. FIEDORMET 1 NE LI
A, B OEREBFRICEDEXEFE TIOR3 000ICHEWTHEET A
BRAINAGHOEME2NNERINEIMIDNEAONTE LWL, £, FAIEDSHEHE
11 EINBEIC. B1OREBRICEIDHTEE I OEX3000
ICBWTEMEZ2AERINTHE LWL,
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[0220]

[0221]

[0222]

[0223]

[0224]

B1OFREBHRIE. FSYRR—FTAOVvIICEFTFNDZCBGOE N’
BATHE LV, AMMEDEMHE T 1 B/FEALINLBEIC. NegDEICDARLLES
BEOXIXE7OEX3000ICBWVWTEME1 ASERI NS NEIE2 ANER T
NHZ3MDAEZoNTHELW, FIZIE. FIEDERHET 1 BMELEINHZBEIC.
Nepe® 1T LYRZTWETHNITEE TIOR3 00 0ICHEAINIENERLE
E1TH>TELW, Ffoo FIEDRME 1 1 H5HALINIZEIC. Neped'l
THNIFEEOER3 00 0ICEAINSEMEIIEFE2 TH>TH LW,

B1OEREBRIE. NSYRAR—F7OYvVICEEFNZCBGOERABN,
Be maxZBATHELWV, FIEDHRMET 1 MHELINBEEIC. Nesgs maxD
BICOARLCEEETEREOEZAI 00 0ICEWVWTEMF 1 NMERAINSZH
EME2ABERAINSEZMSAONTEHELWL, BIAIE. FTEDEHE 1 1 Mk
INEHFEICT. Nege nax DT EYUKXKIWETHY., DD Neged1 LUK
EWMETHNIEEET O3 000ICHEBAINDIEFEIZES1 TH->TH
<. FRUADBEIC. EETOER3000IERINIENEIZENE
TH>THEW, DFEY. B1DREBEIE. Nceo_maxENceeZEDRC &
HEEATE L,

EETAERXR3000ICBVWCHEHAINIEMENENE1 THIEIHLEINE2 T
HBEME. B1DOEREBRICVBCEEEIEEZIONTE LWL, AIAIEE
Nepe 1T EYRZWMETHNITEE OR300 0IERINDIENELE
TE1TTH>THLW, Fe NP1 THRIEEETOEZZX3 00 0IEA
INDEEREME2 TH>THE L,

FIZIE. Ncgg maxDTFUREIWETHY., DD, Negegh1 LUKRKEWL
BETHNIEEETOEXI3 00 0ICHAINDIEEIZEF1 TH>TE LWL
o Efo. Nigg naxD1 THIHE. BLXTFEiE. Neggh1 THIHEE
ICEEFE7OEX3 00 0ICEAINIEMEEEME2TH>TH KLY,

EE21F. BE1 ALSENMET FO—EELIFELEDPRLK EEFATE
LW, FRIEDEET TILEDZEE2AERAINZINENNE. EREDY Y
FVUT BELUCFRLEF TY ) OFIERBRICEENSE 2 DEREIER
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[0225]

[0226]

[0227]

[0228]

IR ERETEEZIoNTH LWV, AIZIF. BE20RERFBRICELYENE
2HBERINDIENNYHINAEZEIC, TEDOERHFT TICETEEE2
PERAINDINEMIDEZIONTE LWL, T, F2DEEBIMICEL YEME
SHBEARINAVNT EA RN AINIBEIC. FMEDERET 1ICELSTE
2OEMEN BB INARLSTH LU,

IMAREE 1 ICEWTENME 1 O—ERF - IELOEBHI Y R— NI TWDS
DED &R THEEIEIMIE, WREB1ICLY LHBOESEAVWTEEIN
THEW, HWREBI1ICBVWTEE1 O—EE/IE2EOEENTR— b
NTWBHIENERTEERIRIZ. BEREIEICSIZONTHLWL, X
¥, OF DM®D7=bDEMEEEEREDF T — s — O F DMD 7 DAL
HAIMAKREE 1 LYEBEINTHE LV,

FE1TPERAINDIES. CBGICE2OCRCRIANTMINTE LW
o BME2HABERAINDIHZES. CBGIZE2MOCRCRIMMIMINDLLTEH
W, BITOHARQ-ACKIZCE2MOHARQ-—ACKNZENDZZ &N
BEINALES., CBGIKE2MCRCRIANMIMINTE LWL, B1OH
ARQ—-—ACKICE3IDCRCHEEND CEMNBEINIIZE. CBGIC
B2ODCRCRIAMNIMEINGLSTELY., ETOHARQ—-ACKIZES3
DHARQ—-ACKNMEFND I EMNBREINGWEES, CBGICEHE2DC
RCRIMIIMINZELLTELL, BTOHARQ—-ACKIZEIDCRC

SEENDIEMNREINAWVWESE, CBGIZE2DCRCRIMIMTMIN
K TH LW,

LR, mAREE1. 8L FE, EMBEEEINMEADZF vy RILOF
EREZHET D,

FrRILDZEICEWT, WREE1., LU T3, EHBEBE3 L
CEETOEX3000ICETEF v RILDERINDZ &EICEDTE, 1B
MIBPESUNIEBAEITY, BESINAMS YRR TOYIICEENDET
DCRCRINCDIFK EHEDTE, RN VRAR—MTOY IDKIRICE
BINEHEMGIAONTELWN, NSVAR—NTOYIDIHDHA
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[0229]

[0230]

[0231]

[0232]

RQ-ACKIF, BZbSVYRER—=—bTOY IHBRMBICES I NIHLENIC
BEDOEXE5Z6NMTH L,

mAEE1IE. FSVYRAR—MT7OvIDBPRHEICESINLIES. &b
SVRAR—bTOvIDIEHDODACKEERLTHELL, WAREE1IE. C
BGANRNBICESINAN>LIFE. ZMSVAR—IMTOVYIDHOD
NACKEZERLTELW, S YRAR—MTOYIDPRMEICESINDS
ZEiF. BNSUVRR—NTOYIOR2TOI—RT7Oy VHAKRIEBICES
INIEZBHRLTE KU,

FrRILOZEICEVNT, CBGHRINBICESINIHATHD, HBE20D
CRCRINIDILK EHFEDEEFEZOLNTE LN, FYRILDZFICBEWVWT
. CBGHHRIMEBICEESINLEMIEID., BEIODCRCRIICLLLELE
DEEZL6NIhTE LWL, HIAIE., CBGARIMEICESIEINIHIAETHIE.
FCBGICEFENDZL2TOIA—R7Ay ZIAMINDEEIDCRCRINC
EJX5z26NnTHLW, CBGDILOHOPHARQ—-ACKIL, ZHCBGH
BRIMBICESEINANEMNMIEDZIEZOLNTH LWL,

MARZEE1I1E. CBGARMEILESINLIBES., ZCBGODEHDAC
KEERLTEHELW, WAREE1IX. CBGHAKRMEBILESINAD >/I1B
B, ZCBGODEODONACKAEERKLTHELL, CBGHRINEICESE
N3Z&lE, ZCBGOEATOI—RTAY INRMBICESIN LI %S
BEELTE LW,

EETOEX3000ICBWTEHETI AEBI N ZHZE L., HEEFETOE
ZA3000ICBVWTEME2AEREINDIHEAET. HARQ—-—ACK®D7 ¢
— RNV OV FEDERENDYBZLONTELL, EETOEZR3000ILH
WTEME 1 PAEBINDIES. HARQ—ACK®D 71— Ry IDE=HD
PUCCH®M®BRESLTEITOPUCCHREN NrSZLNTE LW, EET
OEX3000ICBEVWTCEMF2AERINSIZE. HARQ—-ACK®D7 «
— KRRy JDHODPUCCHDREELTHE2OPUCCHERENSZH
nNTHEW,
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[0233]

[0234]

[0235]

[0236]

PUCCH®M&#EIF. PUCCHZ+—<wv b, PUCCHZEEICAHAWS
NBZ0FDMYYRILOEH, PUCCHIEBIN3%{EARE PUCCH
IKEFNTGEBEINZ LY ) Y /HRIEERICER SN 2/SLHE. B\iRY
V—ADEED—BRXIZLBEEZEZATH LU,

FET1TOPUCCHEREICSEWT, PUCCHZ#+—<vy hEET1TOPUC
CHZA#—<v hTH>TEHELW, HIZIE. BE1TOPUCCHZA—Tv k
iFE. 2k EsZ, By FUTOLEY U2 IHIEIBHROEEDLZOHICAVNLN
5PUCCHZA4—< Yy hTH>THLL, Z1F. 1TH>THELWVL, 2
TH>THELWVWL, TOMDETH>THLL, B2DPUCCHREREILH
WT, PUCCHZA4—<vY NIE2ODPUCCHZ7+—<v hTHHTH
SV, B2OPUCCHTZA—T vy M, DK & Z,Ey ML EDLEY Y
Y OHIEIBEROEEDOLDICAVONDBPUCCHIZ+—< Y NTH>TH
W, ZLlE, 2TH->THELWVWL. 3TH-o-TEHELWL, TZOMDIETH >
TH KU,

FET1TDODPUCCHREREICEWT, PUCCHEEICAWSNE0FDMY
VRILDOEIE, BE1TDOFDMYYARILETH>TELW, FETDOOFDM
SURLEIE. 1 TH>TELWVWL., 2TH>TEL WL, TOMDETH
2THLW, B2OPUCCHREILHWT, PUCCHZEEICAWSNS
OFDMYYRILOEIE, BE2D0FDMYYRILEMTH>THELIWL, B2
DOFDMY URILEIE, 7TTH>THEIWL, 14TH>THLWL, F
DHEDETH > TH L,

BIDODPUCCHREICSBWT, PUCCHIERINZEEREZDLD
ICRFEBIR (Sequence selection) PAEEINTELWL
o RILBIRIZ., EEINDIZRINCETE, LYY U IFHIEHBRIAEININD
EEFETH>THLW, HIZIE EEINBZRIOKEOS T FEICEDE
EU Y ToRIBEESESASBEIENINhTE LWL, BI1OPUCCHEEICEWT
. PUCCHICERAINDEEFEAFAEDELZOHICD F THHABWLWLNGRLSTEH
W, E2OPUCCHRFEICSWT, PUCCHICEAINDEEHED

AT&T et al. Ex. 1002 p. 263 of 382



WO 2018/230291 66 PCT/JP2018/019870

[0237]

[0238]

[0239]

[0240]

FHDICOFDMARAVWLNTEH LWL, B2OPUCCHREREICEWT, PU
CCHIGEBRINDIEEREDALDICDF TIHEDNBAVWLNTE LW,

E1OPUCCHBEILSWT, PUCCHIZEENTEEINDZEY Y
VOHIBEIBRHRICGEAINDE 1 ORFSIEAXNFBYRLAESTH>THLW
o BITODRSIEARNIFE. V—FIF—RSTHo>THLWL, E2ODPUCC
HEREICHWT., PUCCHIZEENTEEFEINS LYY > U HIENEERICHE
FAINZIEB20R/FFEARIGE) —RIZ—FEFTH>TEHELL, B20DFF
EARIEEHAAFETH>TEHELL, BF2OFELARNER—5—FET
H>TH LW,

BIZIE MSUVRAR—=—NTOY 7 OMEEEDOHDPDSCH, &V
SERE, PUSCHOR Y a—Y) »JICHAWSN B TY ) > UHlEIER
ICES<PDSCHICNTBZHARQ—-ACKIZ, BE1OPUCCHTZ#—
Ty hERAVWTGEEINTE LWL, F/2. CBGOEELZETRT I18EHREZS
CFYY Y HESERICEDCPDSCHICHTZHARQ—-ACKIZE, &£
2OPUCCH7Z4#—<v bEAWTERFINTHELL, £, CBGODE
EEETTH2BERESEAVTY Y Y I/HIEIBRICE DK PDSCHIZHT
ZHARQ—-ACKIE, B1OPUCCHZ#—7vy FERAWTEEINT
HF,

gz, B2OPUCCHZA4—v v MABREINLRWVWES., CBGIZED
{PDSCHOEXEIFBERAINXLSTHELW, 2FY, F2DOPUCCH
TJA—<T vy MPREINDZZEICES>T, CBGICETSKPDSCHODOHEE
EIRERINTELL, E2OPUCCHTZA4—< v M BREINAWVWES
. FIEDEHET 1ICEADLLY. EETOER3000ICHWTEIHE2 HER
INTHELWL, F2OPUCCHZ+—< v MHEREINDFE. EHEFO
LR3000ICHEWVWTENMET AMERINIAEE2 BRI ND A IE. DA
CEBFIEDRBICEDEIEZIONTE LW,

F/e. B2OPUCCH 7 A—v v MBREINLRWVWES., CBGIZED
{PDSCHIC®W3TBHARQ—-ACKIZ, PUSCHAERBWTEEINT
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[0241]

[0242]

[0243]
[0244]

[0245]

HF U,

Fr. BE2OPUCCH7Zx#—v v MBREINAWES, CBGICED
{PDSCHIZ®IBHARQ—-ACKIZ, BEDOETDPUCCHZ7 4 —
Y PEEHLTEEINTHELL, COLIREE. BE1OPUCCH?Y
A=<y bPEEHLTRHAWSD I ENEREINTH LW,

Fleo 12O VRAR—ETOYZICHTE2ERHRDCBGODITNTHA
CKFELZIEINACKTHBIHE, WivdHDHARQ-ACKIEF., 1 0DOPU
CCHI7#—v v hERWVWTEBINTHELL, 2FY, 1DDOFFAR
— 7OV OICHTREBRDODCBGCGOIRTHACKEALIINACKTHS
BEICIE. 1T2OHARQ—-ACKEY MERWTEEINTHE KL,

LR, ARIPOIRKREE 1 OREBEHRICDWTERAT S,

B1 51k AEEFEREBICEITDIIMAEE ! OENzE~I@SBE7TOY IKT
HD, M9 2EDIC. mAREE T IX. EAELEE1 01, #EHE103
. ZIEE1 05, EEHWMI107BLU. ERET7TVYTFH109044<ED
1D5BATERING, LABRIBET O 1%, &g VvV —XHIH#ER1 0
11, X522 )V 78101300 43<EH 1 DESATHERINS,
ZEER1 051%. ESILEE1 056 1, 1HAE1 06 3. ZEHEEE 1055
 EBiIRREE1 057 EFry RIVAETRL1 05 9DD A< EH1D2ZAT
BRI 5, EEE1 07, FSIEEM107 1, HEF v RIVEKERT1 O
73, HEF v RIVERKRER1 075, LEE107 7, HIFXEEZL1079
EEYYVOBBESEMEIO7 11OV ALLEL 1 DESATHERIN
%o

LARIBAIEET 0113, I —HVDOBRFFICLIYERIN ALY ) I FT—
Y%, EEBT1O07ICHANT D, F£o EAUBLEET1011F, EHETFPI/E
Z &I (MAC: Medium Access Control) B. /84 v hF—4A&7O NI
(Packet Data Convergence Protocol: PDCP) BE. #igY > 2741 (Radio L
ink Control: RLC) B, #E#R' vV — XHIfE (Radio Resource Control: RRC)
BOMBZITRD, . EABLIEET O 1 EFEI#EF v RILTREI N
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[0246]

[0247]

[0248]

[0249]

[0250]

TY YUY ORIEBRASICEDE, ZEE105, BLUEEET1 0 7 0l
EA&ITAD 72 DICHIEESRZ £ L. HIESER1 O 3ICHANT B,

ERIEAIEER 1 O 1 AME A 28I V—XHEER1 01 113, BEEBOR
FERERHROEREZTA D, HIZE, /IR Y —XFEE1 01 14, &E
ENY—EVTRILOERETRS, k. ERY Y —XHIEET1 011
. EY DY IDEFr RIVICEREINSBREER L. EEET1 0 7I1ICH
NI, |\ Y —AHEET1 01 11E. SELETYY VY ITF—SDES
WKW L 72mEIlid. ACKZERLEFET1 O7ICACKZHAL., 26
LEETY YU ITF—HDOBRSICEKRBLULEEICIE. NACKZEZERKRL., #fE
1 O7ICNACKAEHANT B,

ERIBANIEER1 O 1 AMBA DA ¥a—) U781 01 3F, 2EE10
5N LTZELETYY Y ORENEREEET D, Roy¥a—Y v I8k 1
013F, LYYV O TSV hERELEYTIL—LDOLA4DHROTTD
L—LIicBWT., ZFEINALZLEY IV I TSV MIE>TPUSCHZIERE
5L, FEBERT O3ANLTEESBT1 07 5HIET 2, Ry¥a—)v
JEE1 0131k, FYUY VI ISURNEZSELAY T IL—ALIZBWT, B
BINLETYI I TS MIR>THEF YRV EZET D LD, HIHEER
103N LTEEERT 05 &HIET S,

HIEIER 1 O 31d. EAIBALIEER 1 O 1 A S OFHIENFSHRICE T WT, 2E3R
105, BLUEFEER1 07 ORIEHZEITED FIEESEENRKT B, HIEISEE1
O31F, EMLAGHEESEZIEET1 05, BLUEEEI107ICHALT
ZIEER1 05, BLVIEEE1 07 DAHIHEZITARD,

ZIEERT1 O5IE. HIEIERT O 3ADANINAHEESICH > T, EZE
T+ 109ZN L TEMBEEEINSZELL-ZEESTE. DEt. 15
. BESL. ESLEERE LABUIEERT1 0 1ICHANT S,

EIRZEE1 056 71k, EZEFVYFTF1095NLTRELILETY Y Y
VDESEFEXREHRL. EXBERINALT7FTFOJ/ESET 1 PV ILESICE
B, HIIE, EESEE10571F,. TAPVILEBICHLTEEY —
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[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

') TZ#: (Fast Fourier Transform: FFT) %47\, BUREGRSOES L
LTH LU,

ZEDRER1 0551, HHELAGSZHEFvRIL. HEFvRIL, &
KU BRESF vy RILIC, ThETIhDEET 2. ZEQRE10551F. 2
BELA=ZRESFryrRILEF v RIVAIEE1 05 9ICHENT S,

EEEER1 0 6 3k, HIEIF ¥R, BIL HEFrRILIIHLT. QP
SK. 16 QAM (Quadrature Amplitude Modulation) . 6 4 QAMZEDZE
AANICH T 2EFEEITRWN. ESIEEB1 056 1 AHNT B,

ESIEB106 1 FYY Y IF—sDESEITWV. ESLETYY Y
VTF—9 & LMBANIEET1 01 ~AHANT B, FvRIVAEER10691F. &
BESFvyXILHOSTY YV IDOERBOHEEZEH L. ZEIBE1 0
55~AHATD, FrRIEIEET1 05 91k, FvRIIREBHREEL L.
WMED., Fv RIVIREFHRZ EABENIEE1 01 A AHEHADT D,

EEBRT O 71k, HIEIBEET1 O 3L ANINAFIEESICE->T, £EY Y
VOBRESFryRILEERL. LABUIEETO1MALANINALEY Y
YOTF=a%LEY ) v /FIHERERFSIESLIUCERAL. HEF v R, &l
EMF v, BEESFvrRILEZEL. XBET7VTF109%2NLTE
HhREEE 3 ITEE T %o

FELER1 07 1k, LABUMIBER1 01 A5 AAI N LY Y > 86
BHRE LY v ITF—9%5/SbL. FSLEY NEHEF v RIVENRER T
O73H&V/ FAIFHEHF v RILVEKEET1 07 5ICHANT D,

HEFvRIVEKE1 07 31, FSE107 1 M5 ANINEFSE
By hEZHELTEFA VRIVEERL. BFEVRILZEDFTE5Z &IC
Ko THEFvrRILZERL, ZEE1077TAHALTHELN, HEF v
RIVERKREE1 07 3. BFSIEER1 07 1 ASAAINEFTSILEY hEE
FLTHAEFryRILELERL, ZEH1OT7 7TAHALTE LW,

HIEF v+ RIVERKREE1 O 7 51&. BSEET1 07 1 hSAAINAERTSE
By b, BLUV A FkiE, SRICETWVWT, HElIFvy RV EERKL. ZEIR
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[0258]

[0259]

[0260]

[0261]
[0262]

[0263]

107 7~HHT 3,

LYYV OoBBESAEKRE107 111 LYY VHIBBESELERL, &
BRLEEY) Y OSRBESZLEEE1 07 TAENT S,

ZEER1 07 7k, HIHEE1 O 3HASLAAINLHEESIC > T, H£E
Fv RIVERKEET O7 IWSLANINETELIC £ IEHEF v RILE
KREBT O75MNLANINAEES. BLUFik. LY IV I/SRESSE
KEB1O7 1 1HALANINALLEYY) VOBRESE. EET7TFER—b
BICEY YV IDY)Y—RIL AV MIZBET S,

EIEEER1 07 9, ZEINALESZYESET — ) TZE# (Inverse F
ast FourierTransform: IFFT) 1T\, R—INY ROF 1 Iy IIESAEE
ML, R=RNRYROTFT1IHNESETFOATESICERL, 7FHaJE
SNOFHRERRBOBRMEMD B L VCERKIEEN L. FEBREEEICS
TERDBERBED ZMREL. PEBRBOES ZsBRBOESICEIR

(7w Fa2/8—k: up convert) L. ROLDERBKD ZREL. ENE
lBL., ERET7VTFH1099ICHALTEET %,

LUF, AFBEOEMBESE 3 OEBEERICDOWTEHET 5,

161F REBEREBICSTI2EMBEEIOENZRIHME T OvIHE
ThHd, HrddLDHIC. EMFEEIIF. LABLEBE3 0 1., HIHESE3
O03. %53 05, EFIE3 07, LV, EREF7>TF309, %25
ATEHRIN S, /. EMABRIEE3 0 11d. &g VvV —XHEER3 01
1ERPa—) 2 JE301 3%Z2ATERINDS, F, ZEFEB305
&, T—YERAESE3 05 1, HEHIEHRER ESEL3 05 3. FEH
BMEE3 055, MRZEIM3I0O57&FvRIAEIL3 05 9455ATHENR
INd, Ff, EEF3 07, FSEEL3 071, BRI 07 3. 5
B3 07 5. |MREEINI07T7ETY YV ISRESERII079%5
ATERINS,

FRIBMIBER3 O 1 1%, HWAE7 U = AHI%E (MAC: Medium Access Control

) B, Ny hF—4#4570 3JL (Packet Data Convergence Protocol:
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[0264]

[0265]

[0266]

[0267]

[0268]

PDCP) fE. #E#fR') >~ %I (Radio Link Control: RLC) B, KUYV —2X
#IfH (Radio Resource Control: RRC) BOMNIEAITA D, T/, LLIBUIE
BR300 1%, ZEHM3 05, BIVEFHER3 O 7 DHIEZ 1T/ D 7= ITHITE
BHRAEEKR L. FIEZE3 03 ICHAT 2,

FRIBAIEEE3 O 1 A X 2 EIRY YV —REEEE3 01 11E. FYUYP
DEEF ¥ RIICEEINDTY Y I2F7—%., RRC signalin
g. MAC CE (Control Element) &L, XIF LA/ —FKNSEISL
. HARQHIEE3 01 3ICHNT B, F/z. |REY YV —XFIEIER3 011
X, HAREB 1 ZE40EERERROSEEAT S, HIAIE. J\/RY YV —2HE
EER3 01 11F, WHAREBIICKRELALY —EVTEILOBEREETAD

ERIBABE3 01 AMEA DR a— ) Y JE30 1 31F., mAEE1
ICEIYETDI2HEF v RILPHIEIF v RILVOER) Y —XOEEZ L TWS
o AT a—YUJE3 01 3, ImAKREETICHAF v RILOER) Y —
AEEY B THEEEICIE. HEF v+ RILOER) YV —RADE|Y B TERT L
WY o 05 baEERL. ERLAEEY Y VO TS MEEEFEEER3I 0T~
HAY S,

HIHER 3 O 313, LAIEIEER3 O 1 A S DHIMEIEHRICETWNT, SEER
305, BLVEFEI O 7 OFNEHETRDFEESEEKT %, FIHEERS
O3iF. EXRLAEFHIEHESZ#ZEIL3 05, BLVEEZLIO7ICHALT
ZEER3 05, BLUIEEFEE3I 07 DAIHZITAR D,

ZIEER3 0 51L. FIEER3S O 3D ANINAHEESICH > T, EZE
PoTrF309 2N LTnAEE1ILIOSELLZEES =R, EHE. 8
SL. E5LEHRE LABEEE3 0 1ICHANT %,

HEARZEEL3 05 71k, EZRIETFYTFI30958NLTREINLLEY Y
VIODEBEEREAL. EXEREINATFIOVESET 1 PYIESIC
B D, |IRREIM3I0OS 7. TAYVVILESICHLTERI—VIE
#: (Fast Fourier Transform: FFT) {7\, ERBGREHOESZHHE LZFE
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[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

DEER3 05 5ICHNT B,

LZEHBME1 0551, EEZEIL3I 05 7THhOANINAESEHIEF
v RIL, HEFYRIL, SRESF vy RIVBEDESICORM T 5, #. D
DEEE. FTOEMBEE I MNER) YV —IAFHEBEE30 1 1 TREL. BimAk
EEV1ICGEBMLEZEY Y VOISV MIEENIEIR)Y —XDOEY HTHE
MICETWTITAbh3, SENBI3 055K, FrRIREZL3I 059
DNOAAINEMRBEOHEESN S, FIHF v RILEHBF + RILOEHRE
DFEE®ITHD, £, ZEDEEEE3 05513, DEELAESRESF v
F v xBIEER3 05 9QICHNT %,

ZEHDRER3 0551k, FEELAFEF v RILEHBFrRILHS, £Y
Do O0F—SDPERAVRILELEY Y OHIEEHR (HARQ—ACK) @
R VRINZEIET %, ZEDBE30551F. HEF v RILDESHDL
BRELAEALEYY Y OF—FDERVRILVET—YERAESEB3I 05 1~
HNT D, LEDBEESR3 05 513, FIEHF v RILELEHEF v RILHSHE
BLEEY) v o&IHEHER (HARQ—-—ACK) OZERE iR % FHIHISEER
1B 1ESE3 05 3I~NHNT S,

FrRIAEEH3 05 91F. LEPHIE3I 05 EMALAANINALLEY Y Y
VBRESHSEGMBOMEE. FvrRILORERELAE L. ZESBED
3055 BLTEMBAIEE3 O 1ICHAT B,

T—HERE1ESER3 05 11E, ZEDHE3I 0SS LANTINAELY
Vo OF—8DER VRO LEY Y VO F—8%5EST D, T—51EHRE
SESE3051iF, eI hAALY )Y I 7—4% EABUIEE3I 0 1~
HANDF 5,

KIS EREE EESE3 05 31k, TEHHIL3 055N HANIN-H
ARQ—ACKODZHRAVVARILHASHARQ-ACKAEEST S, HIMHEHISEHR
1B 1E8E3 05 31F. B LAEHARQ—-ACK% LAIBNIEERI3 0 1
AT B,

EEER3 0 7 1E, HIEER3 O 3MSANINABEEESICH>T, TY Y
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[0275]

[0276]

[0277]

[0278]

YOBRESEEXRL. LABAMEERI O 1 NASANTINALTY ) > I
1B, TY D IT—F%&/FSt. BLIUEHRL., HEFvRIL, HEFv

—F
RV, BRESFyRIVEZSELT. EZE7VTF309%NL Tk
B1ICETEXIET .

FEEI307 11k, FRABUEBEE3I O 1 ASAAINETY Y VoI
B, BLU. TY DV IOT—IDFBLETERD, BFAB3I 07 31k, &
SHE3 07 1 S ANTINAEFSIELEY hEZBPSK, QPSK. 16Q
AM, 6 4QAMEZEDERAANTERET 5, BFAZ3 07 313, EERE> VR
M) a—Fa v Va@RLTEHELWN, FLa—F1 > JiE EESLD
—REZATELW, 4B, FLa—F1rJ&iF. FLO—FDPEESH
2 (BAING) C&ETH>THLL,

TYUVVOSRESENRISIO7O9ETY IV ISRESTEENRT 5. %
EE30751EF BFvRIVOER VRILETY I VIZRESEZEL

EEVVRILVAELERT D,

ZEE3I0T751F. FEVVYRMIILOA—FT1+ V7% EHELTE LW,

ZEEI 07T SMEFBY VYARNCERTS LI -T2 7d. FTY IV D

SRES. BLUV® FiE. BRADVRIICHLTERAINTE LWL, F&

VBSREBICERAINS S La—FT1 > o0&, BRYVRILICH
dA—FT4VJ1F, B—TH-o-THLWVWL, BEL->TH &L

s

HEIREFEE3 07 713, ZEINLEBY VRV A EZESETI—)IE
#2 (Inverse Fast Fourier Transform: IFFT) L T, B VRILEERKT
5, EREGFER3I 07 713, BEAIYRILICT L TOFDMARDER% 1T
W R=ZANVYRFDTAVINEBZEERL. R—ZANRNY ROT 14 P HIIE
SEF7FIOJESICERL. 7FOJESHLHPERREOREKRS S LT
BEXROEER L. PRBRSEEHICNT 2RO BRBERBRS EBREL. F
FREHOES=EERBMOESICER (7v 32 /8— ~: up convert)
L. ROBERERD ERE L. #iEEES (Carrier signal, Carrier, RF
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[0279]

[0280]

[0281]

signal%) H#4KT 5, EMREEE3I 07 713, HERESICHLT, B
BIEL, ESEFYTFI309ICHNDLTEET S,

(1) LEEDOBEMZENRT D70HIC. ARADOERKIZ., LTOL D ARFE
ZEUL, b5, AFEHADE 1 OBHEKIE., WMAREXETH->T. FTY YV
IHEMBRICL Y RTTa2a— YV TINBEPDSCHIZBWT M SV RKR—
7Oy I aSETHZEME, BIBRM I VAR—MTOVVICEENDE
1od—krkJOy v 7 —T%B85td 2E8SEE. 2iEA. BIEEET1OD
O—R7Ov o270 —iE. 1 EREEEEROI—-— KOy 2% &5, AU
FRIFEHOO—-—RF7AaOvIICEENdRIE. VI —R—ay
IO EHETEEIoN, IR TY U JHIEBIRICS W T, RIEEE 1
DOOA—R7Av o T7IL—IC/BRT2FE1DOVINEY NETS5v2 2T 2
ZEMERINAFE. Figl LEEEHEOI—RTJovso) 50
—/N—=2aVIIFEDEICEREI N, AU FY ) ZHIEIERICHS W T, 7]
BE1OVIMNEY V275wl ad bl EMBERINAVWEGS. A1 X
RO — R TJOy VOrigE) Y Y —nN—aviFaisag vty ) v
OHEIEIISRICE YIBRINS,

(2) F/. AFBADE 1 ORERICEWT, BIEETY Y > U HIEERICES
WT, RIBMNS VY AR—MTOY ZICHIET DE20V I MNEY N ETS Y
a9 B ENERINKLEE. RIS 1 LEFEHROI— KT 0Oy 7 ORIE
DEUHF == 3 VIFRIETY ) Y IRIEERICE YIBERIN S,

(3) F/. AFRBOFE2 DREKIZ. EMBEETH>T. MV RKR—
7Oy 7DHODOPDSCHZTY Y Y ORIENERTR S 2a—) 2 Jd
ZiEEEE. RIBE M SV RAR—bMT7OvVICEEZFNEETOI—RTOY Y
TIN—T%EEL. FELETH2HFSEE. 2EA. GUEEE1OI—K70O
YO TN—TE, 1 FLEEROI—-RTOy V5 S, BIEE 1 FIEER
DOA—R7AYVICEENDRIE. VI T —R=Uavilhip &
HEIDEEZ 6N, AIEBFY )V IFIEBRICSWT, RIECET1ODI— KT
Oy 2N —ICFET2ET1DOV I MY NE2D5v a9 5 &EDHER
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[0282]

[0283]

[0284]

INABE, piel FREEHOI—-—RTJOvy ) Fo 0 —R—T 3
VISFREDEICERE I N, Aisc FY ) v JHIEEHRICES W T, RIEEET1 DY

JhEY NETSyI a2 DI ENEBRINGWVIEE, BISE 1 FLITEHD
O—R7Ov ORIV Y VY>> —/8—T 3 VidRisc MY ) > 2 #EIEZR
CkUETRIND,

(4) F£7=. AFRBOE2DREKRICSWT. Bl FY Y 2V /HlEMEIRICS
WT. BIRB SV RAR— b TOY JICRINT 2B 20V I hEY hETS Yy
229 BT EMNBRINEES, RIGE 1 FAIFERHROOI— K7 0Oy U DRI
N F U —N—T 3 VIFRIEETY ) v JEIEBRICE WIEETIN S,

(5) F/f. mHBPDE I DRERKIL, WMAREETH>T. PSSV RKR—FK
TAv %2 ETH2EFEE RIRBM SV AR— M TAY ZICEEND2EH
DCBOEhTIh%ZEBILT HESILEE. BHDC BGOENENITHIG
TH5HARQ-ACKZ%ZIEET ZEEEE. ZiRA. RIESERHRDOCBIE, 1
FLEEEHROFE1OCBE, 1FLIFEROE2DCBAEEH. RIELETOD
CBDE1DHA XISHIEBE2DCBDE20OH 1 LY KX, HIEEER
DCBMENFNIZ. BIBEHRDCBGOWVWTNA 1 DICESEN. BIEHEE
DCBGIE. 1FLIIERHRDEIDCBGE, 1 FLIERDE2DCBG
HEH BIEE 1 FEIHEHDOE1DCBGOENRETNICZSENDEIEEE1 D
CBBLURIEEHE2DCBDE 1 OEEHIE. RIS 1 FLEFEHDE2DC
BCGOENEFNICSENSAIELE 1 DCBSIVRIEEE2DCBDE2DS
HHEYKREL, BEZWVWE20CBAESULCBGIE, HIEE1 FHLIEEHD
FBE1OCBGOWTNATH D,

(6) F7. AFREBOFEL DREKIFZ. MAEZETH>T. hFVRAR—K
JOv Y %ZRETIREEE, RIS MV AR—FTOY ZICEENDHEN
DCBDOEhETNh%EESILT HESILERE. BHDC BGOENENICHIG
T5HARQ-ACK%XETDHEFBEE., ZlmA. RIESEROCBIE. 1
FEEEBROFI1IOCBE, 1 FLFEROE2DCBEEH. AIEEH 1D
CBDHE1DYA XIIHIEEE2DOCBDE2DH 1 LY KRE L, BIEEER
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[0286]

DCBDZEhZThIX, BIEEROCBGOWTIA 1 DICETh, BIEEH
DCBGIE, 1FLIIEHOETIDCBGE, 1 FERBERDE2DCBG
HEd BIEE1 TEIIERDOET1IDCBGOENRETNICZSENDEIELE1 D
CBBLURIEEE2DCBDE1 OEETHEIZ. Fisc 1 B3 EHDOE2DC
BGHOZENENICZENZBIREE 1 DCBHLUFIEZE2DCBDE2DAE
LY REL, FIRE 1 FABEROE2DOCBGICEENDHE2DCBD
BOTHEIZ. AIEE1 £REEROE1DCBGICSENDHE 20D C BDH
DIEHE L U RKE W,

(7) F/=. AFKBBOELS OREKIZ. MAREETH>T. FSVAR—K
TAv I %ES2ETHIEEEE. RIRBM S VAR TAY ZICEEND2EH
DCBDENThEESIET 2ESELEE. EHOCBGOENENICHIE
T25HARQ-ACKZXEETDIEEEE., Z®A. RIECERDOCBIE. 1
FLFEROET1OCBE, 1 FLIFEHROE2DCBEESH, AIKKE1OD
CBDE1DYHA XISHIELE2DCBDE2DH A LY KX, FIEEER
DCBOEFNENIE, BIRREROCBGOWTNA 1 DICEEN, BIRZER
DCBGIE., 1FLIIERHDETIDCBGE, 1 FALIERDE2DCBG
5. AIEEE 1 DCBGICESENSRIEEE1 DCBERIEEE 2D C BODH
&, AIEESE2DCBGICEFEN5FIEEHE 1 DOC B ERIEEE2DCBDOF&LY
HEAREL, BIEE 1 FLIIERDE1DCBGODA Ty o RiE, BIEE1 £k
ISEBBDE2DCBGOI YTy I RLYNEL, BIEE T FLIFERHDOE 1
DCBGILESFEFNDFIEBEHOCBDA VT v ¥ Rl&, B 1 FLIEEHD
B2DCBGICEFENDRIBERDOCBDA YTy yREYINX L, RIEE 1
FLIFEHDOET1DCBDOA Ty U R, misd 1 FLITEHOE2DCB
DAVTYIAIYKREL,

(8) &F7. AREHADE 6 DRERKIZ. EMBREETH>T. TV RAR—
70Oy 72 8BROCBICAEIL. FIBEHROCBDENENEZRFSILT S
FEEE. FIEE NSV AR— b TOY IV %EET B EEEE. BHOCB
GOENEFNICNIETBDHARQ-ACKAEZZ(ETHZEEE. AHA. Bl
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[0288]

EEHMOCBIE., 1 FAIEROE1OCBE, 1 FHIIEHOE2DCB
e BIELE1DOCBODOE1 DY A XIFRIEEE2DCBDE2DH A XL
YREL, BIBEHOCBODETNENIL, FIRCEBOCBGOWIIMNTD
IS FEN. FIRREROCBGIE. 1 FLEEHOET1OCBGE., 1 F/iE
BROE2DCBGAEEH. RIEE 1 FLIEEHOET1DOCBGOZEREFNIC
BEFENZFEE1DOCBHLUVRIBE2DCBDE1 OEFEIE. FIEc1 &
IS ERDOE2DCBGOENTNICEENZRIEEHE 1 DC BELCRIEESE
2OCBDE2DEFHIVAREL, HFBZVWE20DCBEZZLCBGIE.
BIEE 1 LI ERDE 1 DCBGOVWTINTH %,

(9) Ff. AFEPFOET7 ORERIE, EMFEBTH>T. NSV RAKR—
MOy 7 58BHOCBICHEIL. RISEROCBOZEThETNERFSIET S
BFEIERE, RIBE NS VY RAR—MTOY UV %XET 2EEEE. EHOCB
GOENTNICHHETIHARQ-—ACKAESZETZ2SEEE. AiEA. Bl
EERDOCBIE, 1FHAEEROE1DOCBE, 1 F-I3EHOE2DCB
AEd. BIE1DCBDE1 DY A XIIRIEE2DCBOE2DH A1 X &£
YREL, FIBEROCBOENEFNIEL. BIRREROCBGOVWTNAT D
ICESEN. BIESERDOCBGIE. 1 FLIFERDEI1DCBGE, 1 F&
BREOE2DCBGAEEH. RIEE 1 FLIFEHOE1ODCBGOZENREFNIC
BEFENHREE1OCBEIUVRIEE20DCBOHE 1 OEFFHEIL RIS &
TISBERHDE2DCBGODEFNETNICESENSFIECET1 DC BB LUVRIEEE
2HOCBDHE2DEFHELYAREL, Alcg 1 FLIFERDOE2DCBGICE
FNDHE2DCBOEDFHEIEIIR. RIEE 1 TLIZEBEBHDE1DCBGICEE
NZBE2DOCBOYDEHEL Y KXW,

(10) F£/. ARBDE S DREHKIZ. EMFBEETH>T. PF VAR
—hb70Ov I EEHOCBICSEIL. RIGCEHOCBDENRENEZRSILT
2FEERE, RIBB NS VY RAR—MT Oy 7 &2EETHEEZRE. BHOC
BGOZNFNILHIETSZIHARQ-ACKZZ(EIT HREEE. 2R A.
RIECERDOCBIE, 1 FLIGERDOEI1IDCBE, 1 FLIFEHDE2DC
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[0289]

[0290]

[0291]

Bzad. AIECE 1 DCBDE1 O A XIZRIEEE2DCBDE2DH (1 X
FYKREL, FIBEBOCBOETNETNIE, FIEBEBHOCBGOWVWT I
DICEFEN. BICEHOCBGIE, 1 FLEEHOEI1DCBGE. 1Fk
IXERDOE2DCBGEEH. RILE1DCBGIKEEN 5R1:88E10DCB
CEIERE 2D CBOAIE. FIEEE2DCBGIC2ENSHIRE 1 DCB &/
EE20CBDOAMELYEAREL, FIEE 1 FLIFEHOE1DCBGOI VT
v A&, BIEE 1 FRIEROB20DCBGDA VT v P ALYME L, B
1 FLEFEHOEI1DOCBGICEENIRIBERHROCBDI T v I RIE
. BIEE1 ELIFEHDOE2DCBGICEENZRIRBEHROCBOI VFv s
ALYNEL, FIEET FEIFEHOET1TDCBOI YTy UV XIE, ®iEE1 £
TIEBHDE2DCBOA YTy I RALYKREWN,

AFEBPICEADLZHmAREE 1., EMFEEI. TEFIT 27075 4LEF. K
FRUPICEL S LEERTFEOHKEZEIRT 5L 3IC. CPU (Central Proce
ssing Unit) 249270554 (A2 -4 527005
L) TH>THERW, ELT. INHEBTIRYRDNSIERIZ. EONIE
BFlC—BFHIIC R AM (Random Access Memory) ICEREIN. FD%. F 1l a
sh ROM (Read Only Memory) 7R &EDEZEROMPHDD (Hard Disk Dr
ive) ICHMISIN, BEICIELTCPUICE > THEAE L, BE - EXAHN
Thnd,

W, BB UAREREICS IT2WmMAREE1. ZEFEBE3IO—56. £
Ea—9TEREBITZLIICLTHERL., TDIRE., T OFHEEEEZRIRT S
o0 7A7 S LAY E1—9HHAHEY e RESIEMARICESRL T, &
DESFBEAFRICEHEINAZTOV/SLE AV Ea— 92 AT LIHEAATH,
ETITDHEICL>TRELTHERL,

M., TZTWD AV a9 RFL] &iE ImREEB1. EMEEE
BICHBIN OV Ea2a—9 2 RAFALTH>T. OSPEIHBIEFD/N—N
DITEESCEDET B, /. O a1—4DEHEHEY TJELQEEEKIE MR
1 &, Z2LbF2TIT1RY. KT+ X2, ROM, CD—ROM%Z
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[0292]

[0293]

[0294]

[0295]

DOEHEAER, AV 12— X FLICHBINZ/NN— KT 1 R 7EDREE
BDOIE%ZWI,

IoI AV Ea—49 D HmARY ATREAQESEER] k. 15—y b
ZOxRy b7 —OPEFEOREORELRENLTTOV S LEZEET 215
BOBEROLDIC. ERHE. BNICTOV/SLERFT2H50. F0HBA
DY =N ISA T NERDZAVELI—Y AT LAEDIFEBRMEATY D
O, —ERFEOVSLERELTVWEREHEDESEATEHERW, £ EEE
IOUS L&, GI L7cMBED—ERAERIRT 2720DEDTH>THERKL.
ISICADR L cEA OV Ea—9 Y AT LICT TICEBHRINTWE Oy
SLEDHBPEHODETRIRTEZ LD TH> THRL,

Fe, LR UAEBEEICE T 2inAREE 1. EHREEES IF. BHOE
BOOERINDIESR (BBI/INL—T) L LTRRTDIIEETED, &
BT —T5ERTIEBOS 2L, Lk LA-RBEFHEICEDL DHAREE 1
. EMEREIDOZBEL/CIZBRHET Oy V0D & —D2%RATEH
W, BBEIV/IL—TELT. WAEKET. EHFEEIO—BY OXZHES
TiEE#eE 7Oy 7B LTWNRIELWL, £, B LERFEICEH S
imAEE 1. EFEEE3E. FEFE L TOEMBEELBEI S &H
AIRETH B,

Fle, ERUAEFEFRREICS T 2EMBERESIF. EUTRAN (Evolved
Universal Terrestrial Radio Access Network) T#H->TH LW, T/, L
M UAEEHEICSTZ2EMBEBE3IE. eNodeBIZxWT B LA/ —K
DBED DI &H—D72FBLTE LW,

Fr, ERUAEBFREICSIT2RAEE1. EHFBRE3 OB, XiZ
LER A HBAIMICIIERER THDBLS | ELTERLTHLWL, Fv 7t
v hELTRBELTHLL, WMAREE1., EHBEEBEIOZHETOY IIF
BRNCF v FIbLTHELWVW L., —E, RIFLWWEERBLCF Yy FELTH L
W, F/e. EBEREOFEIZILS | ICESTEROE. XIEAE Aty
YTEBELTERW, T, FEERMOESZICLYLS | ITRETZER
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[0296]

[0297]

[0298]

EIRR b DRMA IR L 215E. HERMICK 2EBOREZAVD & AR
ThH D,

Fr, ERUERERERICAVWEEEDREE T Oy 7. I3
. BROK. &2 EELORD 2 WIEBHOERLOR CEREF/-IEET
INED, APMETERNONAKEEZERTT DL D ICEFTINALETOR
. SRERR 7Oty Y. UL IOy (DSP) [ BER
BEGERBOR (ASI1C) . 74— ROy s5—r7L4a4 (F
PGA) . ghidzothoOs/STJImBT N1 A, TA4XV)— T
— b ERI NS IRIAD YT TARV) ==Kz T7E&E. Tk
IS EHAEDEAEDESATEWL, SARARR O Y YL, <40
o7ty THo>THEWL, EBEOTOEy Y, arba—3, <A1
o033 bhO—5, FEERAT—FIIUTH>THRV, B LAEBSKE
BlE, TP IIERTERINTUVWTE LWL, 7FO7EBRTERIN
TWTH LW, T, FEFARMOESICLIYIREDEROBICRE T IE
FEERRIE DFAMANHIR L /2B E. RFEPO—ISEH O BRIE LM IC &
LR ERARABWVWDEHABETH S,

Ffe. ERUERFRETIE. BEERBEO—HlE L TmREEEEHL
. AEEFEBAIX. CHICREINDEDOTIEWL, BERAICERBINDEX
BEE, FALGHETEROETHE. & E. AVEEEE v F s
1BER - EREER. ZEIRAREER. 4T« AER. BEIRGHE. T OMEIERIRS
EDHRFEES L IIBEREICHBREES,

b, CORBOERFEICEAL TCHEEZSR L TEFRL TS LD, B
HRENIE C DERFREICEROND2E D TR, CORBOEE =&AL
BRUWEHORSTERESLSEN D, F£/-. AFRRAIF. FRBICRULAESEHET
EADEENARETHY. EQDZERERBICENENRRI NIcXMFE
HEEHASHOETCEONSERBREBICOWTEARRBAORMVESEEICE &
N3, 7. LREBIEBRERBICEH INLERTHY . AROWREET S
ERAETEZBBRLICEREEEN S,
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(RAEHFROEESER)

AHFEIF. 2017681 3HICHBEINhAHEHEFS2017—-115
88 1 S5DHFEICEAT 2D TH> CLEEHBEEZEMRE L TESEETRT
2D THD, LEEHBEORAIK., BRICKYARBHEICSENS,
= DA

[0299]1 1 (1A, 1B, 1C) uKREE
3 HihgEs
101 _LEAERIEER
103 HIfEEs
105 =56
107 =36
109 XEXZRET7VTF
1011 E\igY Y — REIEER
1013 R&Hy¥a—YUrvIEs
1051 1E5{LER
1053 1EAL
1055 ZEDBEED
1057 HEIgSEER
1059 FvXIAEE
1071 &FELER
1073 HBEFvRIERER
1075 HEF v RIVERER
1077 %=
1079 HEIGEEE
10711 EYY>ISRBESERKIE
301 _LfIEmIEER
303 HIEER
305 =R

Il

AT&T et al. Ex. 1002 p. 279 of 382



WO 2018/230291 82 PCT/JP2018/019870

307 HELB

309 #EREFVFTS

3000 #ZEEFOER

3001 FFSILALIEER

3002 RUSVTILANIEER
3003 ZEHR~vv STNE

3004 LAv<y LBy
3005 HESLOa— RuNES
3006 7L a— KRB

3007 YY—RITL ATy TUIBER
3008 ~R—2/N\Y REBSERLIEER
3011 EigY YV —REIEER
3013 RHTa—Y2JEs
3051 F—451#ER"1ESE
3053 HIENERER E5E
3055 ZEHHER

3057 EIZF2IEED

3059 FvXIAEE

3071 FFS1LEB

3073 ZIAER

3075 %EER

3077 EBREED

3079 TYYVIOBRESEKRE
401 HEIHICCRCHIMEL
4001 CRC{IHER

4002 PRFS{LLB

4003 HJ77Oav oAy —1)—/NE
4004 Ev MIXESER

-
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4005 Ev hERSLCUIMER
4006 #HEE

4011 O—KR70Ov75EER
4012 CRCHMER
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[E5KIR1]

[EEkIA2]

5m XK (D #i H

RSV RR—bTOv I aSZETIZEEE.

RIS h VY RAR—MTOVVICEENIZEHMOCBDOENETNEE
ST HESILER &,

BHOCBGODENFNICHRTDHARQ-ACKAIXET 51X
SEE. HiRA.

FIECEHDOCBIE. 1 FLEEHROFEIDCBE, 1 FLIFERD
HE2DCBAEZH

IS 1 DCBDHE1 DY A XIFIERE2DCBDHE2DHY 1 X &
YREL,

FIECEH DO C BOENThIE, RISERDCBGOVWTIN 1 DIC
ZFEh.

FIECEBMDCBGIE. 1 FLIEBEBDE1DCBGE., 1 .
MDOEBE2DCBGESH.

B2 1 FIEHDOE 1 DCBGOEFNEFNICSENDBIBET D
CBBELUREE2DCBDET1 DEETEIL. RIS 1 F/2IFEHDE
2OCBGOENENICZEENDRIEKLE1DCBHLURIEEE2DC
BOE2DEFHLYAREL,

BEtZVWE2DCBAELCBGIE. BB 1 FAIXERDOETDC
BGOWTIhHTHDIHKES,

RSV RR—bMTOv I ESZETEIZEEE.

RIE M VYRAR— b TOVIICEEFNDIERDOCBOETNENEZE
St 9d 5ESILER &,

BHOCBGODENTNICHMRTZ2HARQ-ACKAIXET DX
SEl&. &lmA.

FIEEEHODOCBIE, 1 FLEEHROFEIDCBE, 1 FLIFERD
BE2DCBAEEH

IS 1 DCBDHE1 DY A XIFBIERE2DCBDHE2DH 1 X &
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[E5KIR3]

YREL,

FISCEBDOCBDEThETNIE, RIEBEHDCBGOWThH 1 DIC
=ZEN.

FIECEHMDCBGIE. 1 FLIEEHDE1DCBGE, 1 XEE
BDE2DCBGEESH

BIEE 1 I EHOE 1 DCBGOEFNEFNILSENDBIEET D
CBHLUREFE2DCBDE 1 DEEHEIL. BIEE 1 1 IXBERDSE
2OCBGOENTNILEENDRIKE1DCBHLURIEEE2DC
BOE2DEEHLYAREL,

ISR 1 I EROE2DCBGICZEENDE2DC BORDTEY
B, AR 1 FEEEHDOE 1 DCBGICEENEZE2DCBOED
EHE L U KE WNIHREE,

RSV RR—bTOv I &SZETIEEEE.

AR M YAR— b TOVIICEENIERHOCBOZTh TN AE
St 5ESILER &,

BHOCBGODENFNICHHRT D HARQ-ACKAIXET 5%
e, EEA.

FIEEEHODCBIE, 1 FLEEEROEIDCBE, 1 FLIFERD
E2DCBAEZH

AIEZE 1 DCBDE1 DY A XIIBIRE2DCBDE 2D 1 X &
YREL,

FISSEHDOCBDEThETNIE, RIBEHDODCBGOWThH 1 DIC
=ZEN.

FIECEHMDCBGIE. 1 FLIEEHDE1DCBGE, 1 XEE
BDE2DCBGEESH

AIEEEE 1 DCBGICEENSRIEEE1 DC B &RIEEE 2D C B DR
(%, RIEEEE 2D CBGICEENDRIECE 1 DCBERIEHE2DCBD
MEYHEREL,
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FRIE4]

FAKIR5]

BIEE 1 FRITERDOET1DCBGOA Ty IR, mist 1 Fk1F
BREOE2DCBGDA VYT IRLYNIL,

BIEE 1 ELIIEHDOFE1 DCBGICSENIRIBEHDOCBDA v
Tv o RIE, RBiEE 1 FLEEROE2DCBGICEENDRIERD
CBDA YTy I RALYNXL,

FIEE 1 £ EHOE1DCBOA YTy 7 RiE, AifE 1 £
HOB20DCBOA VT v I RLYKREWIHKREE,

RSURR—bTOv I EERDODCBICKEIL. BIEZEHRDOCBD
EFNETNhERFSET 2F5LERE.

FIEE b SV RAR—MTOv U EEET DEREEE.

BEOCBGODZENZTNICHMRTZ2HARQ-ACKEZRETIE
BERE&. ZEA.

FIEEEEMDCBIE., 1 FLEEHOE1DCBE, 1 FLIFEHD
B2DCBAERM.

2SS 1 DCBDHE1 DY A XIIFIRE2DCBDHE 20D A X &
YREL,

BIEBEB DO C BDZENENIE. RIESEROCBGOWT N T DIC
ZEN.

AIECERBDCBGIE, 1 FLBEHDB1DOCBGE, 1FLIEFE
BDE2DCBGEZHI,

FIEE 1 EERBERDOE1IDCBGOEFNRETNICZENDRIEE1 D
CBBLUHIEE2DOCBDET1 DEEHEIL. IS 1 FLITEHOSE
2OCBGOENEFNICZINDIAIEEE 1 DCBBLURIEEE2DC
BOHE2DAEGHIYKEL,

SHEZVWE2DCBEELCBGIK. B2 1 FAIXERDOETDC
BGOWITNHATHZEMFBES.

RSV AR—bTOv I #EHROCBICHEIL. FIGCEROCB®
EFNENER/FSET 2F5LERE.
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s KIR6]

FIEE RSV RR—KNTOv I EREETIEEIE.

BHOCBGOENTIICHRTZ2HARQ-ACKAEZET %
BEbE. ZiEA.

RIS OCBIX. 1 EAIFERDOE1DOCBE, 1 £LIFEHD
E2DCBAEEM.

BIEZE 1 DCBDE1 DY A XIIBIRE2DCBDE 2D 1 X &
Y REL,

FIESERDOC BOENETNIE, RISERDCBGOWINMN 1 DIC
ZFEN.

AIECEEBDCBGIE, 1 FALBEHOBI1DOCBGE., 1FLIFE
BDE2DCBGEZH,

BIEE 1 FRIIEROE 1 DCBGOFNRFNICSTNDEIEBETD
CBBIUVRIEEE2DCBDE 1 OGETEIZL. A1 I EHOE
2OCBGOZNTNICEENDRIKE1DCBHLURIEEE2DC
BOE2DEEHILY KX,

BIEE 1 F- I3 EROE2DCBGICEENSE2DC BORDTEY
B, AR 1 FEEERDOE 1 DCBGICESENEIE2DCBOED
FHEELY KEWEREE,

RSUZAR—bTOv I EEROCBICHEIL. RIBEHDOCB®
EFNETNhERFSET 2RF5LERE.

FIEE RSV RR—KNTOv I EREETIEEIE.

BHOCBGODENTIICHRTZ2HARQ-ACKAEZET %
BEbE. ZiEA.

RIS OCBIX. 1 EAIFERDOE1DOCBE, 1 £LIFEHD
E2DCBAEEM.

BIEZE 1 DCBDE1 DY A XIIBIRE2DCBDE 2D 1 X &
Y REL,

FIESERDOC BOENETNIE, RISERDCBGOWINMN 1 DIC
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[E5KIRT]

EFh.

FIECEBDCBGIE., 1 FLIEEBEHDE1DCBGE, 1 FEE
BDE2DCBGEZHM.

RIS 1 MCBGICEENDRIECE1 DC B ERIEEE 2D C BDH
(. BIGCSE2DCBGICEENSAIEHE 1 DCBERIREHE2DCBOD
MEYHBKREL,

BIEE 1 EIZERDOBE 1 DCBGOA YTy VA, Bisd 1 F/21E
BHEOEBE2DCBGOAUYTY VALY NEL,

ISR 1 £4I3EROE 1 DCBGICEEN BEIREROCBDA v
Tv IR, BiEE1 FEIGFEROE2DCBGICEEN 2RIBEHD
CBDA YTy I REUMEIL,

BIEC 1 FLITEBHOFE1DCBDAI YTy ¥ Rk, gifc 1 FIFE
BOE2DCBDA YTy IRLYRIWVWEMFTEE,

ImAREEDBERETH > T,

SV RAR—bTOVIEZETEIRTY T,

FIEE bV RAR— M TOYVICEENZEROCBOERENAEE
BT BDRATY T&

BHOCBGODZENENICHIET HDHARQ-ACKZIEFIBR
Ty L&, EBEA

FIECEHDOCBIE. 1 FLIEBERDETDCBE, 1 FLIFERD
EL2DCBAEEH

AIEZE 1 DCBDE1 DY A XIFIRE2DCBDE2DH 1 X &
YREL.

FIECEHOCBDENETNIE, RIBEHOCBGOWT A1 DIC
=ZEN.

FISEEHDCBGIE. 1 FLEERDEI1IDOCBGE. 1 XEE
MDOE20DCBGESH.

BIEE 1 EI3BEHOB1 DCBGOENETNICSENDBIEET D
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CBBLUHIEE20DCBDET1 DEEHEIL. FIEE 1 FLITEHOSE
2OCBGOENETNICEINDFIEEE1DCBBLUVRIGEE2DC
BOE2DEEHIYKREL,

BRHEZWVWE2OCBAEELCBGIE. BIE 1 LIEEHRDET1DC
BGOWETNATH BEEFRE

imARFEBEDBEAETH > T,

hS U AR—MTOVvIEZRETEIRTY S,

AN VYRAR—MNTOVIICEFNIEHROCBOERETNEE
IR TY &,

BHOCBGODZNZNICHKRTZ2HARQ-ACKEZEEFETZR
Ty TE, ElEA.

FIECEDCBIE., 1 FLEFEHOE1DCB L, 1 FLIFERD
E2DCBAERM.

RIEZE 1 DCBDE1 DY A XIFIRE2DCBDE2DH 1 X&
YREL.

AIEEEHDOCBDENEFNIE, RIBEHROCBGOWT A1 DIC
ZEN.

FIEEEHDOCBGIFE., 1 FLRBERDE1DOCBGE, 1 FkiFE
BMDE2DCBGEZH

BIEE 1 £ EROET1DCBGOFNRFNICESENDHIEZETD
CBBLUHIEE20DCBDET1 DEEHEIL. FIEE 1 FLITEHOSE
2OCBGOZENETNICEINDRIEEE1DCBBLURIGEE2DC
BOE2DEEHIYKREL,

ISR 1 S EROE2DCBGICEENDHE2DC BORDEY
ik, BISE 1 FLIZEHDE1DCBGICEENDIE20DC BOHED
EEEL Y REWBEAE.

mMARFEEDEEHETH > T,

RSV AR—MNTOVIEZBETEIRTY S,
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BIEE b YRAR— b TOVIICEENIERDOCBOENETNEZE
ST BRTy T&,

BHOCBGOENZTIICHMRTSZIHARQ-ACK%ZIXET DR
Ty TE. ElEA

FIEEEEEODCBIE, 1 FEEHOE1DCBE. 1 £LIEFERD
E2DCBEEH

FIEZE 1 DCBDHE1 DY M XIIBIRE2DCBDHE 20 1 X &
Y REL,

FIESEHOCBOENTNIE, RISERDCBGOWT N1 DI
EFh.

AIECEBDOCBGIE, 1 FALBEHDOBI1DOCBGE, 1FLIFE
BODE2DCBGEZH.

RIEZEE 1 OCBGICEENZRIECE 1 DC B ERIEEE 2D C BOA
(Z. BIEER2DCBGICEENSFIEE1DCB ERIEEE2DCBOD
MEYBKREL,

FISE 1 EIEEBDOE1DCBGOA YTy I RiE, B it
BROB2DCBGDAVTYITRALYNIL,

BIEE 1 /213 RO E1 DCBGICEENSRIBERDOCBD I v
Ty YA, BB FRIFERDOE2DCBGICEEN RIBEMD
CBDA YTy I REYMNEL,

BIEC 1 FLITEBHOFE1DCBDA YTy ¥ R, gifc 1 £IF4E
BOE20CBDA YTy IRELYKETWEBEEZE,

EMBHEEDRERETH> T,

FSYRAR—bTOv 2 EERDOCBICHEIL. FIECEHDOCBD
EFNETNERFSET BTy T&

BIEE SV RAR—MTOV I EEETIZRTY &,

BHEOCBGODZNENICHIET HDHARQ-ACKEZZFEIBR
Ty SE. R
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FIECEWDCBIE., 1 FLEFEHOE1DCBE, 1 FLIFERD
E2DCBAEZM.

IS 1 DCBDE1 DY A XIIFIERE2DCBDHE2DH A X &
YREL.

FIEEEEBODOC BDENENIL, RIESEROCBGOWT N T DIC
EETON
FIEEEBDOCBGIE. 1 FLBERDBEI1DOCBGE., 1 FkiFHE
BDE2DCBGEZH

B 1 EEIERDOE1DCBGOEFNREFNICSENDRIEEHE1 D
CBBLURIEEE2DCBDET1 DAL, RIS 1 FLITEHDE
2OCBGOZTNTNICEEZNDRIE1DCBHLURIEEE2DC
BOE2DEEHHIYKEL,
BEHtEZWE2DOCBEELCBGIE, A1 THLITERDET1DC
BGOWTNMTHDERESE

EMBEEDRBEARETH> T,

FSYRAR—bTOy 2 EERDOCBICHEIL. BIEZEHRDOCBD
FNTNERFSET BTy T&

BIEC NSV RAR—NTOv I EEETEIRTY &L
BEOCBGODENZTNICHKRTZ2HARQ-ACKESET SR
Ty e, EBEA
FIECEWDCBIE., 1 FLEFEHOE1DCBE, 1 FLIFERD
E2DCBAEZM.

IS 1 DCBDE1 DY A XIIFIERE2DCBDHE2DH A X &
YREL.

FIEEEEBODOC BDENENIL, RIESEROCBGOWT N T DIC
EETON
FIEEEBDOCBGIE. 1 FLBERDBEI1DOCBGE, 1 FkiFHE
BDE2DCBGEZH
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FISE 1 EAIEEHEDOE 1 DCBGOENTNICES T BHIEHE1 D
CBBLUVRIEEE2DCBDOE1 OLEETHIZ. Fist 1 FEIXEHRDE
2OCBGOZNTNICEENDRIKE1DCBHLURIEEE2DC
BOHE2DAEGHIYKEL,

ISR 1 F- I3 EHROE2DCBGICEENSHE2DC BORDEY
fEix. BIEE 1 FLIBEHDOE1DCBGICEENDIE2DC BOHD
EEEL Y REWEEAE.

EMBEEBEDRBEAETH> T,

RSUZR—bTOv I EEROCBIZHEIL. RISEHDCBOD
FTNENERFSETD2RATY T&,

BB NS VRAR—MNTOv I %EEETEIRTY T &,

BHOCBGOENTIICHMRTSZ2HARQ-ACKAZRZET SR
Ty TE, EiEA.

FIEBEBOCBIE, 1 FEEHOE1DCBE. 1 FLIEFERD
E2DCBAEEM.

AIEEE 1 OCBDE1 DY A XIFIRE2DCBDE2DH 1 X&
Y REL.

FIESERDOC BOENETNIE, RISERDCBGOWINMN 1 DIC
sEN.

AIECEEBDCBGIE, 1 FALBEHOBI1DOCBGE., 1FLIFE
BDE2DCBGEZH.

RIEBEE 1 DCBGICEFNDAIEEE 1 DC B EFIFEEE 2D C B DR
(. RIGCEE 2D CBGICEENDRIEHE 1 DCBLRIREE2DCBOD
MEYBKREL,

BIEE 1 FIFERDOBE1DCBGOA Ty 7R, Bisg 1 F/1E
BROFE2DCBGDAVYTYIREIYINEL,

BIEE 1 EIXEBEHOE1 DCBGILEENSFIEREROCBD 1 >~
Twv I RIE, BIEE 1 FRIEEROE2DCBGICEFNSRIGCERD
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CBDA YTy IRLYUMNEL,

BIEE 1 TEIFEROET1TDCBDA Ty 7 RI%, gIEE 1 I3 8E
HMOE2DCBDA YTy IRELYKETWEBIESLE.
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if BZZ

L=0

Number of code blocks: Near —1

B =R
else
1.=24
Number of code blocks: N = ceil (B / (Z — L)) .
B'=B+ Na-L
end if

B: Length of the second sequence by

Z: Maximum code block size

Nen: Number of code blocks

B’ : Length of the sequence by including Third CRC bits
L: Length of the Third CRC bits
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serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

| U.S. APPLICATION NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
16/619,970 Tomoki YOSHIMURA 70404.4720/ha

54072 | INTERNATIONAL APPLICATION NO. |

SHARP KABUSHIKI KAISHA PCT/IP2018/019870

C/O KEATING & BENNETT, LLP LA. FILING DATE PRIORITY DATE

1800 Alexander Bell Drive 05/23/2018 06/13/2017

SUITE 200

CONFIRMATION NO. 1165
371 ACCEPTANCE LETTER

A A

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

Reston, VA 20191

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

12/06/2019
DATE OF RECEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Copy of the International Application filed on 12/06/2019

+ English Translation of the A filed on 12/06/2019

+ Copy of the International Search Report filed on 12/06/2019
« Information Disclosure Statements filed on 12/06/2019

+ Inventor's Oath or Declaration filed on 12/06/2019

+ U.S. Basic National Fees filed on 12/06/2019

+ Authorize Access to Search Results filed on 12/06/2019

* Priority Documents filed on 12/06/2019

« Power of Attorney filed on 12/06/2019

+ Specification filed on 12/06/2019

+ Claims filed on 12/06/2019

+ Abstracts filed on 12/06/2019

+ Drawings filed on 12/06/2019

+ Authorization to Permit Access filed on 12/06/2019

+ Application Data Sheet (37 CFR 1.76) filed on 12/06/2019

page 1 of 2
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

SHELBY J MILLER

Telephone: (571) 272-0384

page 2 of 2
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/619,970
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 520
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)) 12 minus 20= OR |« 100 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 12 minus 3 = 9 x 460 - 4140
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 5720
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) 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.
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

16619970

Filing Date

Applicant(s) TOMOKI YOSHIMURA

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend

1 1 51
2 1 52
3 1 53
4 1 54
5 1 55
6 1 56
7 1 57
8 1 58
9 1 59
10 1 60
11 1 61
12 1 62
13 63
14 64
15 65
16 66
17 67
18 68
19 69
20 70
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100

Total Indep 12 0 0

Total 0 ‘J 0 ‘J 0 ‘J

Depend

N N N
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/619,970 12/06/2019 Tomoki YOSHIMURA 70404.4720/ha

CONFIRMATION NO. 1165

54072 PUBLICATION NOTICE

SHARP KABUSHIKI KAISHA

C/O KEATING & BENNETT, LLP IO AR

1800 Alexander Bell Drive 000000T1 7305890

SUITE 200

Reston, VA 20191

Title: TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

Publication No.US-2020-0169351-A1
Publication Date:05/28/2020

NOTICE OF PUBLICATION OF APPLICATION

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

The publication may be accessed through the 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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Name Takashi Nl.SHiDA

%_1{8 Vice Prasident; Head of Intelfactual Property Unit, Comorate BAD Division; Sharp Kahushiki Kaisha
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Doc Code: PA
Document Description: Power of Allormey PTO/AIA/82B (07-13)
Approved for use through 11/30/2014. OMB 0651-0051

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.

HEAIZ X 5ZER
POWER OF ATTORNEY BY APPLICANT

LD IS, IR OEEED U T RN O/RE SICBRIC I U0, BN L 0 EIC 5 £ e 2C PDELREWEECE T,

I hereby revoke all previous powers of attormey given in the application identified in either the attached transmittal letter or the boxes
below.

HEES tHES R
Application Number Filing Date

(GERR : PTO/AIASAI Rl CAEHAHE ST AE S, LoMrulsmcam)
{Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

A, TREFESBGET ST AMLE . UHORWLH D VERIEAICIES L, IR OEER (PTO/AIA/SZA) b L {xLRizmHEe
REFHOBIT B L A KBNS FF BT & 0%5 02 TERIRHELS 5\ I RIEALRE LS+,

| hereby appoint the Patent Practitioner(s) associated with the following Gustomer Number as my/our attorney(s) or agent(s), and {o transact all
business in the United States Patent and Trademark Office connected therewith for the application referenced in the attached transmittal letter
{form PTO/AIA/82A) or identified above:
iz 54072

OR

FAE, FREO U X B (PTO/ATA/820) IZRE O R % | HHORELHHIAEACIES L, o En (PTO/ATA/828) P, U< ¢k
LR EREOMS I B BHE L AORESIRUET L OB OS2 C R ERGEH AL WERBLAICEHE L ST, (ER: PTO/AIA/S2C R RAT S =
Es )

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney{(s) or agent(s), and to transact all business in
the United States Patent and Trademark Office connected therewith for the patent application referenced in the attached transmittal letter (form
PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C )

B OEERE T ERRICTEE Shi- BT 3 BESRNEE TREOVWThI BB I RERT LT LEEN,
Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:
LAEEESA T 5 B
The address associated with the above-mentioned Customer Number

X
OR
D BEEB AT 5 ER
The address associated with Customer Number:
3
OR
BEAE AN
£
Firny or
Individual Name
tEF
Address
i Al BifEEE
Clty State Zip
[E
Country
BiEER A—T R
Telephone Emall 1

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reduci ng 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 oplion 2,
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B30694 2013/02/21 16:55:00

PTO/AIA/82B (07-13)

Approved for use through 11/30/2014. OMB 0651-0051

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.

HEBAC X 5ZRER
POWER OF ATTORNEY BY APPLICANT

FITHBAATH 0 (HEANEAORES, HEA%E TRENICEA)
| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

FG INNOVATION COMPANY LIMITED

FHE L L BHERRAETHE (FRABOBLIITE)

Inventor or Joint inventor (title not required below)

T Limh L IAEWH%R AATh 2RHHOEERBATHS (TREMOFIRIITE

Legal Representative of a Deceased or Legally Incapacitated inventor (title not required below)

BEHREADL L ITEBEENTEET 2BH LA AP THD

Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

LR, FAARMSENFERES T T AL CHD (37 CFR 1.46(b) (2) L& S RN AHBA BV CGRO b, XidAEg L kicT
OEFERESHTHAES) (HEAMEAOSES, BAEORBERHE TSI Z L)

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 GFR 1.46(b)(2) was granted in the application or is
concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

O & OO

KT A OE 4
SIGNATURE of Applicant for Patent

TRBE4E ERITECEER) THEAOREALZED LN TS (HBARNRAOEEE)
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

' BHA (EE) )
f;g?wature ﬁ e / w é[b | DateE(lOptIonal) 21’7(”? Jpe=s L/
7

Name CHIE-MING CHOU
:ﬁgf CEO of FG INNOVATION COMPANY LIMITED

BE: B4 - AABEET OTR 1 38IcESE B4 ShAT iR b AV, BAOERSIUIHIB L Ti3sT CR 1423, HEADEEOL 556
X, EROEFEEHEI L.

NOTE; Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. If more than one applicant, use multiple forms.

D BHER 3 M.
Total of forms are submitted.
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PTOAIAM 4 (02-18)

Approved for use through 11/30/2020. OMB 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 | 70404.4720/ha
Application Data Sheet 37 CFR 1.76

Application Number

Title of invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

The application data sheet is pant of the provisional or nongrovisional 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 ocutlined in 37 CFR 1.76

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 a8 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
Tomoki YOSHIMURA
Residence Information {Select One) () USResidency (8 Non US Residency () Active US Miiitary Service
City | SakaiCity Country of Residence ! P
Mailing Addrass of Inventor:
Address 1 cfo Sharp Kabushiki Kaisha
Address 2 1 Takumi-cho, Sakai-ku
City Sakai City, Osaka Stiate/Province
Postal Code 590-8522 | Countryi JP
Inventor 2
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Shouichi SUZUKI

Residence Information {Select One} (O US Residency (8 Non US Residency () Active US Miitary Service

City Sakai City Country of Residence i P

Mailing Address of Inventor:

Address 1 cfo Sharp Kabushiki Kaisha

Address 2 1 Takumi-cho, Sakai-ku

City Sakai Cily, Osaka State/Provingce
Postal Code 590-8522 | Country| P

Inventor 3
Legal Name
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PTOAIAM 4 (02-18)

Approved for use through 11/30/2020. 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 o respond to a collection of information uniess it contains a valid OMB control number,

Attorney Docket Number | 70404 .4720/ha

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

Prefix Given Nams Middie Name Family Name Suffix
Wataru OHUCHI
Residence Information {Select One} () US Residency (8 Non US Residency () Active US Military Service
City | Sakai City Country of Residence ! P
Mailing Address of Inventor:
Address 1 ¢/o Sharp Kabushiki Kaisha
Address 2 1 Takumi-cho, Sakai-ku
City Sakai City, Osaka State/Province
Postal Code 590-8522 | Countryi JP
Inventor 4
Legal Name
Prefix, Given Name Middie Name Family Name Suffix
Liging LU

Residence information {Select One) (O US Residency (8 Non US Residency () Active US Military Service

City | Sakai City Country of Residence ! P

Mailing Address of Inventor:

Address 1 c/o Sharp Kabushiki Kaisha

Address 2 1 Takumi-cho, Sakai-ku

City Sakai City, Usaka State/Province
Postal Code | 580-3522 | Countryi 4P

Alb Inventors Must Be Listed -~ Additional Inventor information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section helow.
For further information ses 37 CFR 1.33{a}.

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

Customer Number 54072

Email Address uspto@kbiplaw.com
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Attorney Docket Number | 70404 .4720/ha

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

Application Information:

Title of the Invention TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD
Attorney Docket Number! 70404.4720/ha Small Entity Status Claimed | |
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets {if any) 16 Suggested Figure for Publication {if any}

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(b}, the description and any drawings of the present application are replaced by this
reference to the previcusly filed application, subject to conditions and reguirements of 37 CFR 1.57(a).

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

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

Requeﬁt Not to Publish. | nereby request that the attached application not be published under

H 35 U.8.C 122(b) and certify that the invention disclosed in the atiached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative information:

Representative information 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. [ both sections are completed the cusiomer
Number will be used for the Representative information during processing.

Please Select One: (@ Customer Number () US Patent Practiticner | () Limited Recognition {37 CFR 11.9)

Customer Number 54072
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. i Attorney Docket Number | 70404 .4720/ha
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

Domestic Benefit/National Stage information:

This section allows for the applicant (o either claim benefit under 35 U.8.C. 118{e}, 120, 121, 365(c), or 388(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constifutes
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

Filing or 371(c) Date

Application Number Continuity Type Prior Application Number YYYY-MM-DD)
a 371 of international PCT/IP2018/019870 2018-05-23

Additional Domestic Benefit/National Stage Dala 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 forelgn application. Providing this information in the application data sheet
constitutes the claim for priorily as required by 35 U.S.C. 119{bj and 37 CFR 1.55. When priorily is claimed 1o a foreign application
that is eligibie for retrieval under the priority document exchange program :(.SZ’DX)x the information will be used by the Office o
automnatically attempt retrieval pursuant to 37 CFR 1.535(1)(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(gy(1).

Application Number &’I‘;e{)um;"yi Filing Date (YYYY-MM-DD) Access Code' {if applicable)
2017-115881 JP 2017-06-13

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 1.585 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 Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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 (IP) office access 1o the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EFPQ) access to any search resuits from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not {0 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 fo provide or rescind
authorization for access by a foreign 1P office(s). Instead, Form PTO/SRB/38 or PTO/SB/MBS 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 {o: {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()(2).

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 1o 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.
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Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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 inventor 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. {fthe 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 (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 inventor is:

Name of the Deceased or Legally Incapacitated inventor:

if the Applicant is an Organization check here. <

Organization Name | o100 Kabushiki Kaisha

Mailing Address Information For Applicant:

Address 1 1 Takumi-cho, Sakai-ku

Address 2

City Sakai City, Osaka State/Province

Country | JP Postal Code 530-8522
Phone Number Fax Number

Email Address

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

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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 the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person 1o whomthe inventor 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. {fthe 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.

Organization Name FG Innovation Company Limited

Mailing Addrass Information For Applicant:

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

Address 2 22 Hoi Wing Road, Tuen Mun

City New Territories Siate/Province
Country _HK Pastal 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 assignes-applicant, 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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Attorney Docket Number | 70404 .4720/ha

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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(h). 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 |/Joseph R. Keating #37,388/ Date (YYYY-MM-DD)| 2020-07-20

First Name | Joseph Last Name Keating Registration Number | 37388

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 appilication 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 Cfficer, 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 1o 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 appiica[ion or patent. Hf 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 shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.

552a(m).

5. 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 Syd'en‘ of records n nay b k,e iose'i, asar outme 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 j' be disdosed, as a routine use, to the Administrator, General Services, or hisfher designee, during an
inspection of records conducted by GSA as part of [i*a" agency's responsibility to recommend irnprovements in records management practices and
proqrams under autho'ny of 44.5.C. 2904 and 4900 Such disclosure \hali be ma de ii‘ accordahce with the GSA regulations governing inspection of

rec closure shail not be used to make determinations about
indivi

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuah to 35U.5.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, 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 the USPTO becomes
aware of a violation or potential violation of law or regulation.
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STATEMENT UNDER 37 CFR 3.73(c)
Tomoki YOSHIMURA et al.

Application No./Patent No.: _16/619,970 Filed/Issue Date: December 6, 2019
Titled: 1ERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

FG Innovation Company Limited _ g corporation

Applicant/Patent Owner:

(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:

Sharp Kabushiki Kaisha

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

1. From: Tomoki YOSHIMURA, Shouichi SUZUKI, Wataru OHUCHI, Liging LIU . Sharp Kabushiki Kaisha

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

Reel 051200 , Frame 0186 , or for which a copy thereof is attached.

2 From: oharp Kabushiki Kaisha To: Sharp Kabushiki Kaisha, FG Innovation

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.
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STATEMENT UNDER 37 CFR 3.73(c)

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

/Joseph R. Keating/ July 20, 2020
Signature Date

Joseph R. Keating 37,368

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(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.

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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HARA (us)

KEAT e |

Attorney Docket No.: 70404.4106/ha

ASSIGNMENT (WORLDWIDE)

WHEREAS, Sharp Kabushiki Kaisha, 1 Takumi-cho, Sakai-ku, Sakai City,
Osaka 590-8522, Japan (hereinafter referred to as ASSIGNORY), owns the inventions

included in the following applications:

Application Number Filing Date
16/098,251 11-01-2018
16/302,688 11-19-2018
16/318,384 01-17-2019
16/337;421 03-28-2019
16/339,409 04-04-2019
16/608,238 10-25-2019
16/615,424 11-21-2019
16/607,765 10-24-2019
16/613,181 11-13-2019
16/617,080 11-26-2019
16/619,522 12-05-2019
16/619,970 12-06-2019
16/625,964 12-23-2019
16/636,921 02-06-2020
16/650,456 03-25-2020
16/650,027 03-24-2020
16/644,525 03-05-2020
16/647,551 03-16-2020
16/650,026 03-24-2020
16/480,338 07-24-2019
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16/480,336 07-24-2019
16/626,593 12-262019
16/634,615 01-28-2020
16/635,192 01-30-2020
16/760,695 04-30-2020

WHEREAS, Sharp Kabushiki Kaisha, 1 Takumi-cho, Sakai-ku, Sakai City,
Osaka 590-8522, Japan, and FG Innovation Company Limited, Flat 2623, 26/F Tuen

Mun Central Square, 22 Hoi Wing Road, Tuen Mun, New Territories, HK, China
(hereinafter referred to as ASSIGNEE), is desirous of acquiring the entire interest in, to
and under said invention and the United States Letters Patent to be obtained therefore;

NOW, THEREFORE, TO ALL WHOM IT MAY CONCERN: Be it known that in
consideration of the payment by ASSIGNEE to ASSIGNOR of the sum of One Dollar
($1.00), the receipt of which is hereby acknowledged, and for other good and valuable
consideration, ASSIGNOR hereby sells, assigns and transfers to ASSIGNEE the full
and exclusive right, title and interest to the said invention and all Letters Patent of the
United States to be obtained therefore on said application or any continuation, division,
renewal, substitute or reissue thereof for the full term or terms for which the same may
be granted, including all the rights accruing by virtue of the International Convention for
the Protection of Industrial Property.

ASSIGNOR hereby covenants that no assignment, sale, agreement or
encumbrance has been or will be made or entered into which would conflict with this
assignment and sale;

ASSIGNOR further covenants that ASSIGNEE will, upon its request, be provided
promptly with all pertinent facts and documents relating to said application, said
invention and said Letters Patent as may be known and accessible to ASSIGNOR and
will testify as to the same in any interference or litigation related thereto and will
promptly execute and deliver to ASSIGNEE or its legal representative any and all
papers, instruments or affidavits required to apply for, obtain, maintain and enforce said
application, said invention and said Letters Patent which may be necessary or desirable
to carry out the purposes hereof.

Dated: __ 2§ C/OM‘” RO ~ freg2—"

MOTOTAKA TANEYA

EXECUTIVE MANAGING OFFICER,
BU PRESIDENT, CORPORATE RESEARCH
& DEVELOPMENT BU
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Electronic Acknowledgement Receipt

EFS ID: 40031914
Application Number: 16619970
International Application Number:
Confirmation Number: 1165

Title of Invention:

TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION

METHOD
First Named Inventor/Applicant Name: Tomoki YOSHIMURA
Customer Number: 54072

Filer:

Peter M. Medley/Christy Dalakuras

Filer Authorized By:

Peter M. Medley

Attorney Docket Number: 70404.4720/ha
Receipt Date: 20-JUL-2020
Filing Date: 06-DEC-2019
Time Stamp: 08:16:25

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
695832
70404-4720-PTO-20191206-
1 Power of Attorney Signed-Power-of-Attorney- no 2
Sharp-PTOAIASZB_pdf fbA4e2c7bedach7569c5F22c2b42d39a505
d4a5
Warnings:
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Information:

234705

) Power of Attorney 70404-4720-Client-20200720- . ,
Slg nEd_POA_ FG I : pdf 854033cb11fb3230829c01dbb8cc014662(|
3f6a0

Warnings:

Information:

227814
70404-4720-PT0O-20200720-
3 Application Data Sheet Corrected-ADS-aia0014_r14- no 9
Sharp_pdf fcea3220e0738d2094b1e642779bd85d534)
1cbb0
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
121899
Assianee showing of ownership per 37 70404-4720-PT0O-20200720-
4 '9 wing w PP Statement_under_37_CFR_3_7| no 3
CFR 3.73
3C.pdf daB29d3e6eedf39f0c59b5d965dd76d558f]
Warnings:
Information:
170430
Assignee showing of ownership per37 | 70404-4720-Client-20200717-
5 . ) no 2
CFR3.73 Signed-Assignment.pdf
f78e988aa72d9d96f2b17d957f555e779fbd|
3e71
Warnings:
Information:
Total Files Size (in bytes): 1450680

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES 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 |
16/619,970 12/06/2019 Tomoki YOSHIMURA 70404.4720/ha

CONFIRMATION NO. 1165

54072 POA ACCEPTANCE LETTER

SHARP KABUSHIKI KAISHA

C/O KEATING & BENNETT, LLP IO O R

1800 Alexander Bell Drive 000000T186T8609

SUITE 200

Reston, VA 20191

Date Mailed: 07/22/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/20/2020.

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

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

/qtran/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/619,970 12/06/2019 2464 6120 70404.4720/ha 12 12
CONFIRMATION NO. 1165
54072 REPLACEMENT FILING RECEIPT
SHARP KABUSHIKI KAISHA
C/O KEATING & BENNETT, LLP AR AN LGALIGL UL LR AP AD AW
1800 Alexander Bell Drive
SUITE 200

Reston, VA 20191
Date Mailed: 07/22/2020

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

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

Inventor(s)
Tomoki YOSHIMURA, Sakai City, JAPAN;
Shouichi SUZUKI, Sakai City, JAPAN;
Wataru OHUCH]I, Sakai City, JAPAN;
Liging LIU, Sakai City, JAPAN;
Applicant(s)
Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN;
FG Innovation Company Limited, New Territories, HONG KONG;

Power of Attorney: The patent practitioners associated with Customer Number 54072

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP2018/019870 05/23/2018

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2017-115881 06/13/2017

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/17/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/619,970

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

Early Publication Request: No
Title

TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD
Preliminary Class

370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

54072 7590 08/23/2021 | EXAMINER |
SHARP KABUSHIKI KAISHA VU, HOANG-CHUONG Q
C/O KEATING & BENNETT, LLP
1800 Alexander Bell Drive | ART UNIT PAPER NUMBER |
SUITE 200 2476

Reston, VA 20191 DATE MAILED: 08/23/2021

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/619.,970 12/06/2019 Tomoki YOSHIMURA 70404.4720/ha 1165

TITLE OF INVENTION: TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/23/2021

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)

54072 7590 08/23/2021 Certificate of Mailing or Transmission

SHARP KABUSHIKI KAISHA 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
C/O KEATING & BENNETT, LLP addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
1800 Alexander Bell Drive the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
SUITE 200 (Typed or printed name)
Reston, VA 20191 (Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/619,970 12/06/2019 Tomoki YOSHIMURA 70404.4720/ha 1165

TITLE OF INVENTION: TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION METHOD

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/23/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
VU, HOANG-CHUONG Q 2476 370-329000
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

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(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. |
16/619,970 12/06/2019 Tomoki YOSHIMURA 70404.4720/ha 1165
| EXAMINER |
54072 7590 08/23/2021
SHARP KABUSHIKI KAISHA VU, HOANG-CHUONG Q
C/O KEATING & BENNETT, LLP
1800 Alexander Bell Drive | ART UNIT PAPER NUMBER |
SUITE 200 2476

Reston, VA 20191 DATE MAILED: 08/23/2021

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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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 baremesanvexie 0d2apy Baktiosser potential violation of law or regulation.
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HOANG-CHUONG Q VU 2476 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.
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Highway program at a participating intellectual property office for the corresponding application. For more information, please see
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Application/Control Number: 16/619,970 Page 2
Art Unit: 2476

DETAILED ACTION
1. Status of Claims: Claims 1-12 are currently pending. The present application,
filed on or after March 16, 2013, is being examined under the first inventor to file
provisions of the AlA.
Allowable Subject Matter
2. Claims 1-12 are allowed.
3. The following is an examiner’s statement of reasons for allowance:

Independent claims 1 and 7 are directed to obvious feature implementations over
inventions described in cited prior arts, particularly to Ye et al. (US 20200235759 A1),
which discloses receiving a transport block; decoding multiple CBs included in the
transport block; and ransmitling HARG-ACKs corrgsponding to multiple CBG
{paragraph [0104]), wherein the multiple CBs include one or more first CBs and one or
maore second CBs (paragraph [0238]), a first size of a first CB of the one or maore first
Bs iz greater than a second size of a second OB of the one or more second CBs
{paragraph [0250]), each of the multiple CBs is included in any one of the mulliple
CBGs {paragraph (02627 the multiple CBGs include one or more first CBGs and ong or
more second CBGs (paragraph [0263]). However, feature which prior art fails to teach is
a first lotal number of the one or more first CBs and the one or more second OBs
inchuded in each of the ons or more first CBGs is greater than a second total number of
the one or more first CBs and the one or more second COBs included in each of the one
or mors second CBGSs, where the first size of 3 first CB of the one or more first CBs is

greater than a second size of a second CB of the one or more second CBs, and a first
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CBG of the one or more first CBGs includes a grealest number of the oneg or more
second CBs when considering with other Imilations in the claim as a whole.

Independent claims 2 and 8 are directed to obvious feature implementations over
inventions described in cited prior arts, particularly to Ye et al. (US 20200235759 A1),
which discloses raceiving a transpori block; decoding multiple CBs includsd in the
transport block; and ransmifting HARG-ACKs corresponding to multiple CBG
{paragraph [0104]), wherein the multiple CBs include one or more first CBs and one or
mare second CBs (paragraph [02381), & Hirst size of a first OB of the ong or more first
CBs is greater than a second size of a second CF of the one or mors second CBs
{paragraph [0250]), each of the multiple CBs is included in any one of the muliiple
CBGs {(paragraph (02627 the multiple CBGs include one or more tirst CBGs and ong or
more second COBGs (paragraph [0263]). However, feature which prior art fails to teach is
& first lotal number of the one or mors first CBs and the one or more second OBs
inchuded in each of the one or more first CBGs is grealer than a second total number of
the one or more first CBs and the one or more second CBs included in each of the one
or mmore second CBGs, where the first size of a first CB of the one ormore first CBs is
graater than a second size of a second CB of the one or more second CBs, and an
average value of numbers of the one or more second CBs included in the one or more
second CBGs is greater than an gverage value of numbsers of the one or mors second
CBs included in the ong or mors first CBGs when considering with other imitations in
the claim as a whole.

Independent claims 3 and 9 are directed to obvious feature implementations over

inventions described in cited prior arts, particularly to Ye et al. (US 20200235759 A1),
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which discloses receiving a transpaort block; decoding mulliple CBs included in the
transpott block; and transmitling HARG-ACKSs corresponding to muliiple CBG
{paragraph [0104]), wherein the multiple CBs include one or more first CBs and one or
more second OBs {paragraph (02381, a first size of a first CB of the one or mora first
CBs is greatar than a second size of 2 gsecond CB of the ong or more second CBs
{paragraph [0250]), sach of the multiple CBs is included in any one of the multiple
CBGs {paragraph [0262]) the muiltiple CBGs include one or more first CBGs gand one or
more sacond CBGs (paragraph 0263, However, feature which prior art fails to teach is
a sum of the one or more first CBs and the one or more second CBs included in a first
CBG of the one or more first CBGs is grealsy than a sum of the one or more first CBs
and the one or more second CBs included in a second CBG of the one or more second
CBGs, where the first size of a first OB of the ong or more first OBs is greater than a
second size of a second CB of the one or more second CBs, indexas of the one or morg
first CBGs are smaller than indexes of the one or more second CBGs, indexes of the
multiple CBs included in the oneg or more first CBGs are smaller than indexes of the
multiple CBs included in the one or more second CBGs, and indexes of the one or more
first CBs are grealer than indexes of the one or more second CBs when considering
with other imitgtions in the claim as 3 whole.

Independent claims 4 and 10 are directed to obvious feature implementations
over inventions described in cited prior arts, particularly to Ye et al. (US 20200235759
A1), which discloses segmenting a transport Block inte mulliple CBs and coding each of
the mulliple CBs, transmilting the transport block; and receiving HARG-ACKs

corresponding to multiple CBGs {paragraph [0104]), whersin the multiple CBs include
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one or moere first CBs and one or more second CBs {(paragraph (02381, afirsi size of a
first OB of the one or more first CBs is grealsr than g second size of a second CB of the
one or more second CBs (paragraph {02501, each of the multiple CBs is included in any
one of the multiple CBGs (paragraph [0262]) the multiple CBGs include one or mors
first CBGs and one or mare second OBGs (paragraph [0263]). However, feature which
prior art fails to teach is & first tolal number of the one or more first CBs and the one or
more second CBs included in each of the one or more first OBGs is grealsr than g
second tolal number of the one or more first CBs and the one or more second OBs
inchuded in each of the one or more gsecond CBGs, where the first size of a first CB of
the one or more first OBs is grealer than a second size of a second CB of the one or
more second CBs, and a first CBG of the one or more first CBGs includes a grestest
numbear of the one or more second CBs when considering with other limitations in the
claim as a whole.

Independent claims 5 and 11 are directed to obvious feature implementations
over inventions described in cited prior arts, particularly to Ye et al. (US 20200235759
A1), which discloses segmernting a transport block into multiple OBs and coding sach of
the mulliple CBs, transmitting the transport block; and receiving HARG-ACKs
corresponding o multiplte CBGs {parsgraph [0104]), wherein the multiple CBs include
one or more first CBs and one or more second CBs {paragraph [D2381, afirsi size of a
first OB of the one or mors first CBs is greater than a sacond size of 2 second OF of the
o or more second CBs {paragraph [02507), sach of the multiple CBs is included in any
one of the mulliple CBGs (paragraph {02621} the multiple CBGs include ong or more

first CBGs and one or more second CBGs {paragraph [0263]). However, feature which
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prior art fails to teach is a first tolal number of the one or mors first CBs and the ong or
more second CBs included in each of the one or more first CBGs is grealer than a
second total number of the one or more first CBs and the one or more second CBs
included in each of the one or more second CBGs, where the first size of a first CB of
the one or more first OBs is grealer than & second size of a second CB of the one or
more second CBs, and an average value of numbers of the one or more second CBs
included in the one or more second CBGs is greater than an average value of numbers
of the one or more second CBs included in the one or more first OBGs whan
considering with other imitations in the claim as a whole.

Independent claims 6 and 12 are directed to obvious feature implementations
over inventions described in cited prior arts, particularly to Ye et al. (US 20200235759
A1), which discloses segmeanting a transport block into multiple CBs and coding sach of
the muttiple CBs, ransmitiing the transport block; and receiving HARG-ACKs
corresponding to mulliple CBGs {paragraph [0104]), wherein the multiple CBs include
cne or more tirst CBs and one or more second CHs {paragraph (02381, afirst size ot g
first CB of the one or more first CBs is grealer than a second size of a second CB of the
one or more second CBs (paragraph [02507), each of the multiple OBs is included in any
one of the multiple CBGz (paragraph 102621} the multiple CBGs include one or more
first CBGs and one or more second CBGs {paragraph [0263]). However, feature which
prior art fails to teach is a sum of the ane or more first CBs and the one or more second
CBs included in a tirst CBG of the one or more first CBGs is greatsr than a sum of the
one or more first CBs and the one or more second CBs included in a second CBG of

the one or more second CBGs, where the first size of a first CB of the one or mors first
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CBs is greater than a second size of a second OB of the one or more saecond CBs,
indexesz of the one or more first CBGs are smaller than indexes of the one or more
second CBGs, indexes of the multiple CHs included in the one or more tirst CBGs are
smaller than indexes of the mulliple CBs included in the one or more second CBGs, and
indexes of the one or more first CBs arg greater than indestes of the one or maore

second CBs when considering with other Imitations in the claim a3 a whole.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HOANG-CHUONG Q VU whose telephone number is
(5671)270-3945. The examiner can normally be reached on Monday-Friday (9:30-5:30
PM EST.).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, AYAZ SHEIKH can be reached on 571-272-3795. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

HOANG-CHUONG Q. VU
Primary Examiner
Art Unit 2476

/HOANG-CHUONG Q VU/
Primary Examiner, Art Unit 2476
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A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
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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
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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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current fees due

[ ] Publication Fee
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issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

[] Advance Order - # of copies

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any dd%ﬁ@% or credit any
overpayment, to Deposit Account Number
The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

4.Firm and/or Attorney Names To Be Printed

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

1. KEATING & BENNETT, LLP

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

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

Name City State Country Category

SHARP KABUSHIKI KAISHA Sakai City JAPAN corporation

FG INNOVATION COMPANY LIMITED N'ew' HONG KONG corporation
Territories

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

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

6.Signature

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

Signature /Andrew M. Deschere #62,416/ Date 10-27-2021
Name Andrew Marcon Deschere Registration Number | 62416
WEB IFEE 1.0
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Electronic Patent Application Fee Transmittal

Application Number:

16619970

Filing Date:

06-Dec-2019

Title of Invention:

TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION

METHOD

First Named Inventor/Applicant Name:

Tomoki YOSHIMURA

Filer: Andrew Marcon Deschere/Courtney Gastoukian
Attorney Docket Number: 70404.4720/ha
Filed as Large Entity
Filing Fees for U.S. National Stage under 35 USC 371
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 44123219
Application Number: 16619970
International Application Number:
Confirmation Number: 1165

Title of Invention:

TERMINAL APPARATUS, BASE STATION APPARATUS, AND COMMUNICATION
METHOD

First Named Inventor/Applicant Name:

Tomoki YOSHIMURA

Customer Number:

54072

Filer:

Andrew Marcon Deschere/Courtney Gastoukian

Filer Authorized By:

Andrew Marcon Deschere

Attorney Docket Number: 70404.4720/ha
Receipt Date: 28-0CT-2021
Filing Date: 06-DEC-2019
Time Stamp: 14:27:40

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1200

RAM confirmation Number E20210RE27371580
Deposit Account 501353

Authorized User

Courtney Gastoukian

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.20 {Post Issuance fees)
37 CFR 1.21 {Miscellaneous fees and charges)

AT&T et al. Ex. 1002 p. 380 of 382




File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
65962
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 3
5fb3a8bce9e02442eb78d3e76bbfd641cc2
08f2c
Warnings:
Information:
40265
2 Fee Worksheet (SB06) fee-info.pdf no 2
2f87aale3a9fe5f2f008a98d2ee4fd8c615a7
Warnings:
Information:
Total Files Size (in bytes): 106227

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/619,970 12/07/2021 11196509 70404.4720/ha 1165
54072 7590 11/17/2021
SHARP KABUSHIKI KAISHA

C/O KEATING & BENNETT, LLP
1800 Alexander Bell Drive

SUITE 200

Reston, VA 20191

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 191 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

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

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

Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN;
FG Innovation Company Limited, New Territories, HONG KONG;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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