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WIPO

- . WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A
DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: US
Filing date: 10 Aug 2016 (10.08.2016)
Application number: 62372919

Date of availability of document: 23 Aug 2016 (23.08.2016)

The following Offices can retrieve this document by using the access code:

JP, US, SE, NZ, KR, GB, AU, ES, IB, EE, CN, MA, FI

Date of issue of this certificate: 17 Aug 2017 (17.08.2017)
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UNTTED STATES DEPARTMENT OF COMMERCE

tindted States Patent nad Trademark Office

August 17, 2017

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 62/372,919
FILING DATE: August 10, 2016

THE COUNTRY CODE AND NUMBER OF YOUR PRIORITY
APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS
CONVENTION, IS US62/372,919

Certificd by

Uader Secretary of Commerce
for Intellectual Property

and Direetor of the United States
Patent and Trademark Office
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark 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 | 16P01405US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | RADIO TERMINAL AND BASE STATION

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:

R
Inventor ’1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] pasato | FUJISHIRO e
Residence Information (Select One) US Residency ¢ Non US Residency Active US Military Service
City [[Fokohama-shi | Country of Residence i p |

Mailing Address of Inventor:

Address 1 t/o Kyocera Corporation

Address 2 6 Takeda Tobadono-cho, Fushimiku

City | l(yoto—shi, Kyoto I State/Province | |

Postal Code | [p12-8501 | Countryi | P

Inventor h

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| [] fenw ‘ HanG e
Residence Information (Select One) e US Residency () Non US Residency Active US Military Service

City | 5an Diego State/Province | CA Country of Residencd | US

Mailing Address of Inventor:

Address 1 /o Kyocera International, Inc. IP Department

Address 2 8611 Balboa Ave

City | [pan Diego | state/Province | |CA

Postal Code | |92123 | Countryi ‘ |US

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

generated within this form by selecting the Add button.

Correspondence Information:

EFS Web 2.2.12
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PTO/AIAM4 (11-15)

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

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

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

Attorney Docket Number | 16P01405US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | RADIO TERMINAL AND BASE STATION

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 32968

Email Address | [ AddEmail |  [Remove Emai

Application Information:

Title of the Invention RADIO TERMINAL AND BASE STATION

Attorney Docket Number| [16P01405US00 Small Entity Status Claimed [ ]

Application Type Provisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 13 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 5tage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b)}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country -

filed application

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

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

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an applicaticon 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 32968

EFS Web 2.2.12
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark 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.

L Attorney Docket Number | 16P01405US00
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | RADIO TERMINAL AND BASE STATION

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

Application Number Continuity Type Prior Application Number

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.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

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

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

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

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

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

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

EFS Web 2.2.12
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PTO/AIAM4 (11-15)

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

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

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

Attorney Docket Number | 16P01405US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | RADIO TERMINAL AND BASE STATION

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/32 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
undersignhed hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPQO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property coffice
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
(1).

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

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIAM4 (11-15)

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

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

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

Attorney Docket Number | 16P01405US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | RADIO TERMINAL AND BASE STATION

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 Remove

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:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

Kyocera Corporation

Mailing Address Information For Applicant:

Address 1 b Takeda Tobadono-cho, Fushimiku

Address 2

City Kyoto-shi, Kyoto State/Province

Country | P Postal Code 612-8501
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2.2.12
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PTO/AIAM4 (11-15)

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

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

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

Attorney Docket Number | 16P01405US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | RADIO TERMINAL AND BASE STATION

Assignee (1

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

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

i | EI

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

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

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. Add
Signature:

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

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

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

Signature |/Kathleen L. Connell/ Date (YYYY-MM-DD)| [2016-08-10
First Name P(alhleen Last Name ‘ Fonnell Registration Number 5344
Additional Signature may be generated within this form by selecting the Add button.

EFS Web 2.2.12
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PTO/AIAM4 (11-15)

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

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

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

Attorney Docket Number | 16P01405US00

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | RADIO TERMINAL AND BASE STATION

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an applicaticn. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.QO. 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 2.2.12
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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 sclicited 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 Infoermation Act (5 U.S.C. 552) and the Privacy
Act (5US.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.

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

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 CooperationTreaty.

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

A record from this system of records may be disclosed, as a routine use, tc 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. 2604 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.5.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open te 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 viclation of law or regulation.
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Doc Code: TR.PROV
Document Description: Provisional Cover Sheet (SB16)

PTO/SB/16 {11-08)

Approved for use through 05/31/2015. 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 displays a valid OMB control number

Provisional Application for Patent Cover Sheet
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c)

Inventor(s)

Inventor 1
Given Name Middle Name Family Name City State Country j
Masato | FUJISHIRO H Y okohama-shi I JP
Inventor 2
Given Name Middle Name Family Name City State Country j
Henry | CHANG | San Diego CA I us

All Inventors Must Be Listed — Additional Inventor Information blocks may be Add

generated within this form by selecting the Add button.

Title of Invention EﬁDIO TERMINAL AND BASE STATION

Attorney Docket Number (if applicable) 16P01405US00

Correspondence Address

Direct all correspondence to (select one):

(® The address corresponding to Customer Number (O Firm or Individual Name

Customer Number 32968

The invention was made by an agency of the United States Government or under a contract with an agency of the United
States Government.

e No.

Yes, the invention was made by an agency of the United States Government. The U.S. Government agency name is:

Yes, the invention was under a contract with an agency of the United States Government. The name of the U.S.
Government agency and Government contract number are:

EFS - Web 1.0.1
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Doc Code: TR.PROV

Document Description: Provisional Cover Sheet (SB16)
PTO/SB/16 {11-08)
Approved for use through 05/31/2015. 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 displays a valid OMB control number

Entity Status
Applicant asserts small entity status under 37 CFR 1.27 or applicant certifies micro entity status under 37 CFR 1.29

O Applicant asserts small entity status under 37 CFR 1.27

(O Applicant certifies micro entity status under 37 CFR 1.29. Applicant must attach form PTO/SB/15A or B or equivalent.
® No
Warning

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required
by the USPTO to support a petition or an application. If this type of personal information is included in documents submitted
to the USPTO, petitioners/applicants should consider redacting such personal information from the documents before
submitting them to USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public
after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the
application) or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the
public if the application is referenced in a published application or an issued patent (see 37 CFR1.14). Checks and credit
card authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are
not publicly available.

Signature

Please see 37 CFR 1.4(d) for the form of the signature.

Signature Kathleen L. Connell/ Date (YYYY-MM-DD) |p016-08-10
First Name Kathleen Last Name ~onnell Reglstratlo_n Number 5344
(If appropriate)

This collection of information is required by 37 CFR 1.51. 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 8 hours 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. This
form can only be used when in conjunction with EFS-Web. If this form is mailed to the USPTO, it may cause delays in handling
the provisional application.
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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 paten. 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, pursuantto 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, t o a n other 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
29086. 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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[(Ema] HEE
[ D4, #] RADIO TERMINAL AND BASE STATION

(Bettior ]
AREYIE, BB E(E > AT L0720 O MG AR L ORI ZB 35,
e =xiaiip!

BEhE(E AT LOEENT 0278 CHSH3GPP (Third Generation Par
tnership Project) IZRB W T, M RKIZ~v /L FF AL T a— ¥y AR —
EAEFEAL T AMBMS (Multimedia Broadcast Multicast Service) 23k
KRALEN TnoH. MBMSH Oz 26 7 L& LTk, MBSFN (Multicast Bro
adcast Single Frequency Network){zEM RSC—PTM (Single Cell P
oint—To—Multipoint) kD250 KAdH 5, MBMSIE, 7 — D MEHY Y —
A% HOCTEE O BERGG R ICE — 0T —2EE(E T 20T, BHRYY —ZOF|
MEEEDDIENTED,

— 5 AR ETHILRREEZITOMTC (Machine Type Communicatio
n) loT (Internet of Things) —Y A& %G L U EHRK PRSI Tna,
ZOXHR MR AR (Ko AMb, oLy VIR b, R OYRW & E I bE TS
ZERRDBND, DT, 3GPPIZEBWT, VAT AEZE W IO — D Ik
15 IS 2 1 PR L7287 T Ze M i R O 7 TV MERR LS TV D, LinL7RiRG,
B 57 T YO AR AMBMSE W< L F Xy AN T o — ¥y R
MP—E R2E N EWNCZAE T DD DM AR FEEL RN VIR E R H 5,

[ 2]

5 1ORFBIARD IR AL, BENB(E AT L0720 O BREG K ChH D, Al
IR ARIL ., ¥ AT LIE G ik L0 P I R A7 Ik 8 N T IR S B AR (5 AL
NTRERSNTZ B2 A5 L . HIFC 232 (5 WA TR )R] & o0 S8 (5 217 i 181
& Fli A Do il mAEE L, A A R 2 U TR ES L AMBMSH— R %%
& T DT W BRI A | A R R4 g N CRITFC S HUR 2652 (E T D A
119,

DM AR AR BENE(E S AT LD OISR Th A, FiEt i H )5
X, VAT LIRS R LD S P BRAHEE N CEERE S A A5 D R IR
SR AR ISR UCL AR A R 2T U CRAEEENDOMBM S —E A& 25T
DT W B % Al R 1 BR AT IR N C s (R 3 DAL B A 1T 5 Hil 58 2 i 2D,

[ oD £ B 72358 ]
[B1)EHE IR DLTEY 27 AOR R &= 3 Th D,
[ 2) I B I R DMBMSI R D8y R — 74 a3 M T D,

1
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(B3] EH i R AUE (B R) Oz R 3 Tho,
[X4]) iR IZf% 5eNB (Sl 5) O E2 =3 K TH5,

[K5)EMiE IR AOLTES AT ACB I DMRAL H—T 2 AAD T hm /L AL
J& R THD,

(K6 )EMEFREIARADLTES AT LD TV DOF X RO E R T K THD,

(7] EME IR DLTES AT LD BT L — LD R E R T Th D,

[KI8)EMFEREIARG D NA =T — A BRI — A KOV 77— LD BFR
TR THD,

[(KO)EM I IBEDDTIIMIET D FOV 7MEF v 3R TR THD,

[10)EMIERE TR AUENSC—PTMZ E 51T 28ED — il % 73 M Th
s
[K11])EREE IR DDirect IndicationZz~4 X Tdho,

(B4 12]) 5 M 2 88 (4R 5 SIB20%& 7~ 3 M CThH D,
[ 13]E M RE IR HSC—MCCHHADSCPTMER E R # (SCPTM Config
uration) 7R3 X TH B,
[ 14]FEHaFREIZFRDH — SFNIZLY RELS DM B 4R 2 /R 3- [X Th 5,
[X15] 5 i i i1 6R D0 IR LR EE #A R K T D,
(R N3 57-D D RE]

(BEhim (g AT L)

F N R IR DB (S S AT LORE R IC DWW TEIA %, F2Hi L HE (R 518 B
BIE AT AL, SGPPTLENR EXNTWALTE (Long Term Evolution)
VAT LCHDH, KL, FEMIPREIRDLTEY AT A0 A2 T X THho, K2,
MBMSIZ% 5%y NI — 7 2R3 CTih b,

HM1z7R3 591, LTEV AT A, %R (UE: User Equipment) 100, fEf7
T AF I —7 (E—UTRAN :Evolved —UMTS Terrestrial Radio Acce
ss Network) 10, K O’a7 xy k7 —7 (EPC:Evolved Packet Core)20%1{f 2
%, E-UTRAN10K O'EPC20(%. LTEY 27 LD KXy "I — 2 &2 R T 5,

UEL00/E, BB oO@mEEBETHY, B GBEET 2L (-7 ) 28
B9 5cNB200& D ESR(E 1T,

E—UTRAN10/Z, i (eNB:evolved Node—B)200% &%, eNB200IZ.
X2A A —7 2 A A% U CH BICERtE N5, eNB200IE, L X IIEHEOELEF
LT, B Em . L7-UE100L O EHIEE 2179, eNB200IT,
MUY —2F B (RRM) e, = — V57 —& (LLF, BLUZIF =210 ) O —TF 4
JHsHE, BEUT AR A Y =Y 7 D7 d O E IR S A A 5, TR

2
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L RS YT DR/ NEA R R T HEELL THOWOLAMIZ, UE100L D fE{R
WEEATOWEE LYY — 2% T HEELL TH WSS,

EPC20i%, EEUTAE B 7474 (MME) KO —E V77— 7= A (S—G
W) 300% & T, MMEX, UE100IZ% 4 2% T YT Hl % %2175, S—GWIiL,
F— A OEE LRI A1T5, MME,/S—GW300ix, S1A 4 —7 A 2% ML TeNB
200& RS D,

KT, MBMSETF Oy W — 7 2T 47 200 Tk 9%, E-UTRAN10M,
MCE (Multi—Cell/Multicast Coordinating Entity)11%&&, MCE11}%,
M2A L Z—T 2 ARA%A L TeNB200LEFES 4L, M3 A ¥ —T7 A A% L TMME
300 B END (K25 M), MCE1 1L, MBSFN#MLY Y — A EHE - B 24 2 2179,
BAREIZIE, MCELLiE, MBSFN{RIED AT ¥ a—Y 75175, 2L, SC—
PTMIRIED AV a—V 7 3eNB200IZ L01This,

EPC20iZ. MBMS GW(MBMS Gateway)21% 8T, MBMS GW21ii. M
1A B =T 2 A A% L TeNB200 s S, SmA L H—T 2 A A% ML TMME3
002kt &, SG—mb NSGi—mbA L Z—7 =A 2% L TBM —SC22L 4%
S5 (K25 M), MBMS GW21ik, eNB200IZ# L CTIP< /L F v ARD T —H#
frdk L Oy a il il 2179,

F7- . EPC20(3. BM—SC(Broadcast Multicast Service Center)22% %
#r, BM—SC22%, SG—mb}M ’SGi—mbALZ—7 A 2%/ L TMBMS GW
21 LS, SGIAV H—T =A A% L TP —GW23 i sns (K25 W), BM
—SC221%. TMGI(Temporary Mobile Group Identity) D& HE - %)Y 2417
Do

BT, EPC20D DRy T — 7 (F72boh AV Z—FRv ) IZiE. GCS AS(G
roup Communication Service Application Server)313g&iTHiL5, GCS
AS31E, F—TBEHOT 7V r—varh—ThbH, GCS AS311k, MB2
—UKUMB2—CAVH—7 A A% LTBM —SC22 RS, SGifr ¥ —7
TAAENLTP—GW23E i SN5b, GCS AS31ik. Z/V—7#W{EIcBIT57 v
— T DOE IR T —HBME 21T,

B30k, FEMifERRIZFRDUEL100 (LS AR) DR E 7~ TR Th D, K3IZART 8D
(2. UE1001%, Z{5#8110, »X{E58120, K OMHIHIFE130% i 2 2.

ZAZERLLOE, HIHES L3OO M F CHAMDZ(E 21T, ZAGHFLLOK, 77T
BOZEREE R, ZERIT. 7o T T RS2 E T M E B2 X—ANVRER (3
{58 75) \TEW LU THIMEET 1301 71972,

S ER1200%, HIHF 130D M F CHMEDOE(E AT, BEH1201%, 77
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R OE G E G To, EHE, HIBE 13008 N4 2= R E B GEERES)
ZMEE B I EHB L CT T b E TS,

Hl#HFE 13012, UEL00IZ I 24 FEO M #2175, Ml 1301k, 7wy L
AEVEE L, ARVIL, 7y I ETINDLIT 0T TL ROT oyt ld
PRI WO DI RETIET D, Tyt ik, X—ANURE B O - 15 &
OB BB EEITHIRN—ANR T a il ARVICRIBENSG T 0T L5 R
ITLTHE O A1TH9CPU (Central Processing Unit) &, & ve, Yty
LB BB E SO b 1 B EITIOa—T v EE A THI, Ty, %
T HE DN E FITT 5,

Bl4rk, FEhE B IZFRHeNB200 (/7)) O kA =3 K Ths, K4l _m-a“cto
2, eNB200, 255210, Z{EH0220, #2330, KUy 7R — L iE{E 52
40%Ai 2%

E(EER2 100X, #2300l T CA DS Z1TI, E(EH2101%, 777
B OEE 2 & T, SR, HIBIEE23008H )4 B — 2R U RME B GEE1E 5)
EHRE ST T T bR ET S,

ZAGHE2200%, HIEB230DHIH# T CTHREDZAS %179, A5 E2201%, 777
RO EHEE T, ZERIT. 7o T TR ET2HERE T2 X—ANNES (%
(B 5) \IT AL THIMIE 2301 71975,

HIHE2301%, eNB200IZ B DA FEOH #2179, HlfEEH2301%, 7oyt &
OAEVEE T, AEVL, Py 20 ETEINLT 0l T 0 R OT oy ik
HAFIZ AW NAERERIE T 5, 7yt R—=2AREZ0LH-15H
OGSl 1 B2 2 THR— AR N oyt ARVICHRIBENDS 17T L%
FTLCHEOMEREITHICPU L 5T, 72y i, ik 4 2K MO MBI E
1195,

PNy 7R — VG B 2401%, X2A 4 —T 2 A A% L T eNBE B S, S1A
VA =T AR %S LTMME /S —GW300& 2t S5, /37— Vil (g #5240
. X2A L H—T A A L TITIBEROISIAZ—T =24 A L TITHlESITHW
bha,

K50%., LTEV AT 2B ITAER AL A —T A AD T AN )V AR D %73 [) T
BH5, K5I ENT, iR AL Z—T 2 ART abhzaLid, OSIBWBET LOFE 1L A
YIIEFEIVATVICEGENTEY, EILAVIEWE (PHY) LAY oD, F2LA
Yii. MAC (Medium Access Control) L A%, RLC(Radio Link Control)
LAY, HOPDCP (Packet Data Convergence Protocol)LA¥%&dTe, 53
L A¥i%. RRC (Radio Resource Control) L A¥ & & i,

|
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MEL AV, e -1 B -G, 7T Ty ST ot s RO
VAT T o T E1TH, UELOODYERL (¥ LeNB200 D HL (¥
EDOMITIE, BT v RN EN LT —2 K OIETE B 3Ma itk &,

MACLAYIL, F—ZOEERIH . HARQ (Hybrid ARQ)ICXAHF SEEE 4%
179, UETO0OOMACL A ¥ LeNB200DOMACL A ¥ DM Tk, h72 AR —hFv
BN LTT —F KOG B35k & 5, eNB200DOMACL AY %, LTV
Y IDNT AR ey NN AR— Ty I AR B b K (MC
S)) . M UE100~D B — 2T 0y 22 RIE ST DAY a—F% 5T,

RLCLAYIE, MACLAY R UWERL AV OBEREZFIHA L TF — 2% ZE M ORL
CLAYIZfnikT %, UEI00DRLCLA¥ELeNB200DRLCL A ¥ LD Tk, imBh
F ¥ FNE L TT — & L OG5 R mik&nd,

PDCPLAYIZ, ~y X EM -k, KO o1k -1 5 bE175,

RRCLAYIL, Hl#E 52 B WAOHH 7L — 2 COREFRENS, UELOODRR
CLA¥ELeNB200DRRCLAYEDRM T, F5FE R E DD DAy — (RRCAY
=) PMrEEn b, RRCUAYIL, BALT T OHESL, B ST & O BT T,
WMERT v R T AR — Ny 3y ROWERT v R VAl 35, UE100DRR
CLeNB200DRRCEDMICH L (RRCE ) 779556 . UE100IZRRCaR 7T 1
YRE—=RTHY, LI THRVEEA . UE100IZRRCT AR NVE—R Thb,

RRCLAY®D Fr T E 3 ANAS (Non—Access Stratum) L A¥it. Eviag
VEB RO YT A EHEET),

K61, LTEV AT LD TV 7 OF v 2V OfERE R T ThHD, K6 (a) 1L, Fi
v 3x/L (Downlink Logical Channel) 778 —MF¥ %/ (Downlink Tr
ansport Channel) OO~y 7 %Rd,

6 (a) iZ7r3 L9117, PCCH(Paging Control Channel) &, _—I0 7 1F#H.
O AT LGB B E BT 572D OB T v RV ThdH, PCCHIE, MU AR
—+F RNV THAPCH (Paging Channel) ICv v 7 &5,

BCCH(Broadcast Control Channel) L. VA7 LERDOT-D DOFHET v 1V
THb, BCCHIZ, N7 AR —F vV THAHBCH (Broadcast Control Chan
nel) X TDL —SCH (Downlink Sharcd Channcl) (2w yE 7S5,

CCCH (Common Control Channel)iZ, UE100:eNB200& O [l D &1{E
BIE RO DRI F ¥ x L CH D, CCCHIZ, UE 10023 % v b7 —27L D[] CRR
CHEfi A L TV ARWESICHVSNA, CCCHIX, DL—SCHIZwyE 7 En5,

DCCH (Dedicated Control Channel)if, UE100&3 v I — 7LD B O 5]
N R A T A OM BT v R ThHD, DCCHIX, UE10023RRCHEE i &

5
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HIHEEICHWLNS, DCCHIZ, DL—SCHIZ vy 7 a5,

DTCH (Dedicated Traffic Channel)ld, 7 —# 48 D7 O BGHEE T v+
NV To%, DTCHIZ, DL—SCHIZ vy E L7 &b,

SC—MTCH(Single Cell Multicast Traffic Channel) X, SC—PTMIx

EDTH OFRELTF ¥ XV ThbH, SC—MTCHIX, SC—PTMmEEZH W TRy Y
— 7B UELQ0IC T — A2 (ET 572 D 1% 45 v %L (point — to —multipoint
downlink channel) T2,

SC—MCCH(SingIe Cell Multicast Control Channel)if, SC—PTM{x

EDOTZH DB F v 1/ Thh, SC—MTCHIL, 1 X IFHEHDSC—MTCHDT=H
OMBMSHI#E ® % o N7 =27 BUEL00IZ%(E 35720 D 1%} 5% #/L (poi
nt—to—multipoint downlink channel) Céhb, SC—MCCH{Z. SC—PTM
ZHOTMBMS 2% (595 IR F ICH KR EZRFS>UEL00ICH oD, £z, SC
—MCCHIZ, 12D DDIRFIET D,

MCCH (Multicast Control Channel) X, MBSFNARED 726 O BEF v %
NTHDH, MCCHIZ, £ hT—2nb5UE100~OMTCH HDOMBMS il #l & # 0
EE DD VHND, MCCHIZ, 7 AR — R v /L ThHMCH (Multicas
t Channel) IZvy L7 ENn5,

MTCH (Multicast Traffic Channel) . MBSFNI{RED72H DimE T v 1V
TdhbH. MTCHIZ, MCHIZ =B 7 E N5,

X6 (b) %, F7 R —FF v 2/ (Downlink Transport Channcl) @#E5F v %
/v (Downlink Physical Channel) EDBDO~ o' 7 %759,

X6 (b)lZr3 L9512, BCH!Z, PBCH (Physical Broadcast Channel)l<y
v rEND,

MCHIZ. PMCH (Physical Multicast Channel) iZ<vt 7 &b, MCHIL,
B DOEMZLHMBSEN{R EE R —h 2,

PCH} O'DL—SCHIX, PDSCH (Physical Downlink Shared Channel) iz
vy T ENS, DL—SCHIZ. HARQ. Y 77X 7T —3ar K OERYY —2A
T 2R —h 35,

PDCCHIZ, PDSCH (DL —SCH, PCH) ®YY — 2%V Y4 TH# & O'DL —SCH
T 2HARQIE # S Z#l 9%, £72. PDCCHIX, LYW 2DAy Y a—Yr 7
TIN5,

M 71X, LTEZ AT LD BTV — DO 2R T ThoD, LTEY AT A2
T, FU271213OFDMA (Orthogonal Frequency Division Multiple Acc
ess). EDUL2IZ1ASC—FDMA (Single Carrier Frequency Division Mult
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iple Access) RZNRFhaEHA S5,

B 7123 00, BT L — Ak, BEE 7 L2l S 10 057 71— A THER S
no, &7 70 —npk, BT iz S2E oAz y N CHER SRS, £ 771 —
LDOESI1ImsTHY, F A2y hORE30. 5msThHDH, HI 77—k, JAREK
FNZEBEMOYY — 27 17 (RB) &5 F, R HICE MO R &S,
FVY— 2Ty 7%, JEEBOF MG EOY 7 XU 7 E2E T, 12Dv RV K
R1ODOHTHFXITIZEV1 DYV — AL AL RE) B3R EN5, £7-. UE100
CRNOY THNDEERRY Y — A (RFfH] - JJ Y Y —R) D25 | FEEY Y —RAZ) Y —
ATy 7 [ ZIRFE TE RV Y — R X7 7L — A (X EAay M LRV B E TE
D

TOVZiZBNT, £V 77— LD EE RV O KX, I FoU o]
WE B E2RIETH=ODPDCCHEL THWSNDHEE THhD, -, FH 7 7L —24
DIEDDOE 3R, BT 7T — 2Rk T 5720 OPDSCHEL T H CEHH
W Ths, 2. FOU 2B\ T, MBSENR.ANT O 7 7L — A THLMBSF
NHT 7L — ARREINGED,

N/DNE/ At SN GNE SR A e tab ST b 7Y 3 -2 @0 [0 AN LR 5% = =Y fall sl /1) N
JHE B A kT D7 OPUCCHEL THW LA THD, K771 — 4
BT DEVDOH X, B LV 7T =25 mkd H72ODPUSCHEL THET
XD THD,

F72, LTEVAT LB WTC, & B HZHIKT 572012 K5 (5 (DRX: Discon
tinuous Reception) PUE100IZ§% & &5, DRXE{EIZHBWV T, RRCT AR
JLE—ROUE 100X, FTE ORI (DRXV A7V ) CRAETHX—T 755
M2 (Paging Occasion) IZBWTR—T 7 Ay —T % B34

DRXE{EIZBWT, UE1001E, N— 07 %% (535720 ICPDCCHA M K AT
B35, UR1001E, X— 7 Hoikh 7-(P—RNTI: Paging Radio Networ
k Temporary Identifier)ZH W TPDCCH%AFa—RL, _XR—I 7 F v R0
#H Y TH WA T2, UEL100(X, #I4HFRICASNT, X=U T Ave—T%
B39 %, UEL00IZ BIFHPDCCHEEHA A 713, UE100DRRM -+ (IMSI: Int
crnational Mobile Subscriber Identity) (IZZE-SWTTHEND,

DRX#E{EIZHITHPDCCHE A A7 (PDCCHES L7 71— 2) 1%, Pagin
g Occasion (PO) EFREND, POIX, X—Y 07 DZEHSICHA YT 5,

UE100 K TreNB200%. Paging Occasion(PO) . &}, Paging Occasion%
G IHLMM T L — L THDHPaging Frame (PF) %2 Fit D XIICEHE T 5,

PEDOYV AT L7 —ALF S (SEN) X, FRto X (1) r6Rkdbbd,

7
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SFN mod T = (T div N) % (UE_ID mod N) < (1)

fHL, Tix, =Y 7% ERT LD DUELIO0ODDRXF A7/ THY, B 7L
— LD TEREND, 12, TiL. eNB200ASIB(System Information Block)
X7 =KXy AT AT 74V FDRXME, L ONASH Y —J(ZLVUE100(Z /%
EENADUEBEADRXED YL | i NS Thsd, 723 . UREEA DRXAE 2 5%
EENTWWRWES, UEL00IL, & 74V ’DRXEA W 3%, £72. NiZ, TénB
DILE/METHS, nBik, 4T, 2T, T, T.2, T4, T8, T/16, T
S 32 BIBIRS NS THD, UE__IDIE, IMSI mod102412X0KDENAHAHE
Thb.

ZDINILTROOENTZPFDH L, FRdR (2) 1210, AT w7 Ai__saRD, A
T I A_SIZRGTAPODY T T —LE B ERD D,

i s = [loor(UE_ID,/N) mod Ns - (2)

fBL. Nsii, 1&nB,/ TOH b KL THS,

KAz, JEREDRX (extended DRX) IZHOWTHBHT %, JLIEDRXICB W T, 3F

IZEWDRX VA VAT IR— 572012 A =T L — LRSI,

M8t NA =T —L R TL— L ROY 77— LD GRE R T THS,
KSR T I, A —TL—41k, H=SFN (Hyper System Frame Num
ber) IZLVFERISND, H—SENX, BANLWMAMEINS, M7 — L0k, SEFN(Sy
stem Frame Number)(ZX0Wikbl&ns, 37 7L —Ai, 77— oF I L

DIEAIEND, 1ODNAIR—TL— AT, 10240 DL 7 L — L IR END,
1024fE DR 7L — HZ1E, 0F D H1023FFTOI AT LT L —LFZEIDEE
BTG, 2. 1O T L — Aid 10DV 7 7L — AR SN D, 10
HOVT 7L — A2, OFNEIBFTOY T 7L —LE B NEIRLIL TN,

PLARDRX VA7 VAR ESINZUE100IL, J5EDRX D YR — R L3 2T A
FHICEZV R T B A IEIRDRXENEZ1TS, UE1001%, HULEIZEE S8
H72p = T RN T, EIRLZPODERETTH, =Y 7o RTik, U
Eff A Thod, X—V 74 RE X=X —=7 L —L(PH), PHA®
Bl (PW__start) , X O"PHA O T 5 (PW_end) IZEDEDH HiLD,

ZZC, PHiE, Tt (3) &ii7=3H—SFNTH2,

H—SFN mod T,ppx y= (UE_ID mod T,y 1) ~+(8)

AL, UE__IDIXTIMSI mod 1024 C&s D T.prx gl UE LOOICER E ST IR
HEDRXFA27/L (eDRX cycle) ThA,

PW__startid, N—Y VU4 RUDRYIO MR 7L — 25 R L, FitdX(4)%
723 SENTHD,
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SEN = 256:% ieDRX (4)
1EL/\ ieDRX&i\ rflOOI' (UE¥ID/TeDRX, H) mod 4J "C\\&)éo
PW__endid, R—2r 7 T4 RO R OMHT L — LA 7R L, TROX(5) %

723 SENTHD,

SFN = (PW_start + L%100 — 1) mod 1024 - (5)
AL, Lix, UELIOOIZR EENT=R_R—T U T R R ThD,
(FEE T UA)

PLTFIZBNWT, EERICHELIBES TV O Tl 4%, Iz,
T, VAT LIEZAG WD —H DT IR ZAS M 2 HI R L 728 7272 072V DUE
1003AMBMS#H# H Wiz~ L FFr 2k /7T a—REFy AN —E 2% % (535
FEBETD, 20X F VA (=2 —2) LLTiE, MBMSH—E 2L T
BOUEL00IZR 27 7 — L0 =7 O—HERIEZITHI 7 — AR E T,

B UEDTIZVE, A T72IMLE ANB(Narrow Band) —IloTH 7 IV EFR
SND, HTAIMLIE, UELI00D X Z(E H ikl 421. 08MHz (4 72bhH ., 6V —
A7 11y 7 DHHIRNE) IHIIR 32 LI VIR LEEFEZH WLV ik
(CE:Enhanced Coverage) iz VR —r32%, NB—loTH7=2Vit, UE100
DPEZ (W INIEZ180kHz (72 bbb, 1V —A 712y 7 O IR ) (2S5 (2[R
FTHEEHIT, ARV Ui L E R 2 AR — N5, MUK LEE R, B oy T
L—2EFHWTH—DFE BE#OIKLERE T LM Tha, L FIZBWT, 74
UM1DUEL100%2 ELL T T 513, NB—IoTHTIZYDOUELOOE AT LT &
W, I8, ZOLRHRUEL00IZIE, HE N DT [ ZeDRXDE ESNDZE0HE
S5,

—HlEL T LTEV AT LDV AT LAHIRIEIZ1IOMHZz THY | Z0HHL D% X5
HIRE 1XOMHz (372, 500V — 27 iy 7 D RIIE) Thd, — . ATFTIM
1OUE1001%, 6V — 7\7n/7<t0%)f“b\ﬂ*ﬂa¢mf G END TV 7 BAS
BEZETAHILNTERNW D, W DPDCCHEZETAHZENRTER, 20D
728, MTCAITOPDCCHTHAMPDCCH (MTC —PDCCH) 7338 AXh5,
72 B T, NB—IoT[f 7 OPDCCHTHANPDCCH (NB—PDCCH) 314
ASns,

Koix, #7FUMILIT O FOU 7T v RNV E2 R T THD, KR T L
12, eNB2001%, 6V —A7 12y 7N CMPDCCH%A %535, MPDCCHIX,
PDSCH%EINY THT-D DAV a—V 7R EETe, — LT, MPDCCH
i, UEMPDCCHREEENE T T 7L — Ll X B 59771 —ADPDSCH
ZE|DY TS, eNB200IE, 6V —R7 a2y 7N TPDSCHE¥E T %, £2. e
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NB200IZ, [d]l —DfE 5 OV LEEEZITH7DIC, B DY T 7L —LIZH -
TPDSCHEEIVY T5, #72AUMIDOUEL00/X, MPDCCH%A%{53252¢T
Y CPDSCHZAFE L., F0YY TPDSCHTEEENAT — 2 &% (535,

KIZ, MBMS{ZOW i35, MBMS A O (m1% 5 L TCid, MBSFN
&K RSC—PTMz D250 K ¥ dH5H, MBSFN{REIZRBW T, D
BANERLMBSENT YT BEAL T, PMCHAZ AL TF — 2R EEEND, 2RI
%L, SC—PTMIRLICEB W T, BAHEAL T, PDSCIHEZNLTTF — 2R EES
D, LT IZEWTIE, ATIFIMLXINB—IoTATIZVDOUELOO/NSC—PTM
ZEETIVTIAZTELLTHRET L5 MBSENZELTHE,

UE100i%, RRCa X774y RE—RTMBMSH —E2&%ZELThEL, RR
CTARNLE—FTMBMSY —E 2% 2 ELTHEW, UL TIZHE W T, UEL0023R
RCTARVE—RFRTMBMSH —EREZZ(5 327 — A& FLLTHRETD, .,
RRCT AR NVE—RIE, PAXURNREEE T, YAXUNREOS A, UELOOD
I TXAME H®PeNB200OIZHEFFEND7-0  RRCEEf LB IHI A2k
MNTEB,

B 100%, F2Hi E IR D ULE1003SC — PTM 2 5 21758 fE D — il 2= 3 [X
ThHbH, UE1001E, B THIMIIENB—IoTH7THZYDUE100THD,

K 10IZRT I, ATy 7 STHIEWT, UE100ix, eNB200% 4 L TEPC20
MBHUSD (User Service Description) #H& 3%, USDIX. £ MBMSH—
EAOEAB ARG BEAERM TS, USDIZ, MBMSH —EXZL(2, 4 % MBMS
P—E 2EFBTDHTMGIE, B iZMBMSH —E 23RS 5 H K L. Y%
MBMSH#—E ADHEBERH 4 - 55 T REH &L 25 T,

257 S2I2B VT, UE100IX. MPDCCH X IZANPDCCH%eNB2002>55
{§9%, MPDCCHM& 'NPDCCHOZFNFiL, v A7 A #H (SIB: System
Information Block) ® W &% 73 % 3@ 50 1% # (Direct Indication) &3 i,
[X|11i%, Direct IndicationZ/R 3K TH5, [X11(a) [ IMPDCCHH ®Direct
Indication®/~L. K11 () (ANPDCCHH ®Direct Indication®7~3, UE100
I3, Direct IndicationiZ &3\ T, WD AT AMERMNEF SN2t %
B L. SIB¥A71(SIB1) 25510515 95, SIBLIX, 4+ SIBOE Hi A E 47
T2 KB (valueTag) & e, UE1001Z, 27 & 21250 T, SC—PTMHA
DSIBCHHSIBAA 20 (SIB20) O W Hi A M2 4 475, 22 Cix, SIB2073
BFHEINTWDLEL T EED S, 7235, SIB20IZSC—MCCHDRAT Vo
—UTEROBEELOT, BHIEH THIEE 2 LD,

255 7FS3ZE VT, UEL00IE, BCCHZA L TeNB200»HSIB20% % (55
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%4, SIB2013. SC—MCCHD BT LEREH (R a—U 7R 28T,
12i%, SIB20% 3 X Th D, 1212773 K512, SIB201%X, SC—MCCHORNE
MEBRINGHE M %ZTR 9 sc—mech—ModificationPeriod, SC—MCCH®» &%
{& (FF25) RERET R 2 8t 7 L — LG/ 9"sc —mech —RepetitionPeriod, SC—
MCCHMRAT Y 2 — VENLER 7L —ADF 7y R T sc —mech—Offset.,
K OSC—MCCHRAY Y a—NENHH T 7L — L&k R T sc—mech—Subframe
%% &1, sc—mcch—RepetionPeriod (fig K2, 560msfg) [ZSC—MCCII(SC
PTM Configuration) DN iE{EXi15H, UE1001Z. sc—mcch—ModificationPeri
od (FJx K655, 360ms=#J10. 9243) fEIZSC—MCCHZIE T2, 2D EH72SC
—MCCH®ESE, UE100Di§ & & H & Himx 155,

AT 7 SATEBWT, UEL100, SIB20I2H3W\W T, SC—MCCH%Z/ L TeNB
200035 SCPTMERERBH (SCPTM Conliguration) %32, FEL AV
BV TSC—MCCH®DEEIZIXSC—RNTI(Single Cell RNTD ZAHWHILD,
X131, SC—MCCHHDSCPTMEE#H (SCPTM Configuration) 73779
X ThHs, HM13IIRmTEHIC, SCPTMER ER #HiZ, SC—MRB(Single Cell MB
MS Point to Multipoint Radio Bearer) %L CGEEENASMBMSY—E A
(23 FH AT RE 22 T WA B T, SCPTMER ERT HIT. Lkl a5 E o
BIFTDH%SC—MTCHOR E% & frsc —mtch—Infolist, K (’SC—MRB%/L
TMBMSH —EREH L35 /L DU AN CHAHscptmNeighbourCellList%
&1, sc—mtch—InfoListiX, 1 3K HOSC—MTCH —InfoZ & i, 5SC—
MTCH—InloiX, SC—MRBZAL TEESNDHEITH OMBMS £y ar O #
(mbmsSessionInfo) . X4 MBMS¥ v a1 %53 5G—RNTI(Group RNT
D. KOSC—MTCH®D7=® DODRXE#H ThbHsc —mtch—schedulingInfoZ & Te,
mbmsSessionInfolf, MBMSY¥—E &3 ATMGI K v a-1D (sessio
nld) % & Tp, G- RNTUL, /L FF vy AN —7 (BARMIZix, F 87V —7 %50 T
DSC—MTCH) il T H2RNTITHS, G—RNTHL, TMGIE1xf 1 Ty
b, sc—mtch—schedulingInfold. onDurationTimerSCPTM. drx—Inact
ivityTimerSCPTM., schedulingPeriodStartOffset SCPTM#% & ¢, schedulin
gPcriodStartOffsctSCPTMIZ, SC—MTCH—SchedulingCycle & TRSC—M
TCH—SchedulingOlfsetZx & i, 22T, SC—PTM/EETDDRXIZ OV Ti
9%, SC—PTMIZLIANTODRXE, EiRL7ZDRX ML L7Z8{EChDH, SC
—PTM/ZEEANTODRXAEREZNZUEL00E, RRCa 7T v RE—RKXIZRR
CTARNLE—RIZBW T, #&T5HG—RNTIEZHWTPDCCHAE R KA B 14
%, onDurationTimerSCPTM X [fdrx —Inactivity TimerSCPTM A& {EH (ru
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nnning) CHAEE. T/ T47 B L7025, UE100ML, 7275 4 7 W2 B\ TPD
CCHZEEH 45, £7/~. UE100i%, T[(SFN % 10) + subframe number]
modulo (SC—MTCH—SchedulingCycle) = SC—MTCH—SchedulingO
ffset| Ml /=& A& . onDurationTimerSCPTM% Bl#AE# %, UE100(X, P
DCCHMBDLIEEZ/RTIES . drx—InactivityTimerSCPTMZ {5 XH5,

257 S5IC VT, UE100IE, SCPTMBR E G # (SCPTM Configuration)
HDOSC—MTCII—SchedulingInfolZ 33T, SC—MTCIZA LT, A&
BLIEDHLZTMGUIX G T AMBMS Y —E X (F —2) %5 9%, MELLAVITE
W, eNB200iZ. G—RNTIZH W TPDCCHZ¥(E L= . PDSCHZ/NLTF
—&% 5G9 5, UEL00IL, I%jt’f“%S192ms'ﬂ§i15§‘—5§’{§’2§iﬁ%§50 ZDFT —H
ZA51E. UEL1OOD{E & /) A g IS 15

(g z—r)

PLFicBWC, EiREICRDENE 4 — AW T5, fittéL T UEL
001%. ¥ AT LpE B2 A5 Ak L0 b ey il R 437 i PN C RS 5 A 18 32 (5 35 191
MR SN2 251 (Z(E 110 K ORI 130) & 2 EHZ I TeNB200&
2F. 1381 fn%ﬁiﬁ%ﬂfeﬂ%luo& i %5, HIBRFFRIEE X, URB10023M 147 =2Y
BT A AT OSMHZ(*@‘?ZEJ’)% 6V — A7 12y 7 DHIENE) THY, UEL
OO75>NB—IOT737‘3J BT AEAICE180kHz (T bbb 1V —AT 2y /D
HHIE) TH D, HIHE 13013, eNB200&2 M L TSNS~V F X v 2,/ 71
—FF AN —E A (MBMSH —UE2) 25253 572D 0 B g e A il R A ke
M TeNB2002 B2 (5 2B 2179,

(L) #EfEs—1

FIRL72X91. HF2YUMIL XIEANB—1oTHTIUDUE100MNSC—PTMZE%
T84 UE1O0DIE E&E N #NxE5, 2. eDRXPUE1O00IZER ESNLAY
—RERBETDHE, SC—PTMZGICHE L2V = A7 T o728k, + o7l EE N

U(&xﬂ%ﬁxﬁ%hﬁﬁ;é"ﬁ/\ﬂ%é Lo T, UE100D{HE B ) o maEmk L
DDOSC—PTMZEZE WL T HIENEEND,

FESE =21 BWT, UE100IZ 1T, FaiaR &SN —E 235+ (TMGI)
g AT ORIBE AR IS, —HlEL T, B OFLEE(RIX, UICC
(Universal Integrated Circuit Card) THD, FHix E SN2V —E 25 A7
XL HEOMBMS Y —E ACH ] OV —E AG#Hk B Cdh D, FiE ODMBMSH —E &
. 77— AUz T RET —EATH>Th I,

ZizkY, UE100ME, USDE2=F vy AN CTHS 52 472<, eNB200 (F—E"
TE) PEEEEENHSC—MCCH%E /L7211 T, eNB2002 LA E OMBMS
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—E AN INAZ L E R T HILNTED, o T, RRCTARLE—ROUEL0D
Ol USDZEG T 27272 ICRRCAARY T4y N E—NIZBB T DM ERR2N, F
72. UE1001ZeDRXDY = A7 T 7 W (R— U FHgid ) 1o, SC—MCCH%E %13

LThd,

(2)EEF—12

iR L7352, UE100:, MPDCCH XENPDCCH H o B 473 A4 # (Direc
t Indication) 2% {5721, SIB1H DX/ & = (valueTag) 3% (5 L CHER L 72
AL, SIB20O B FH ARG T HAIENTER\W, DI RE T E 5 OZAF KO
TEROMELL. UE100D & B H & IIEEs,

B E— 21280 T, UE100E, il BRAHsE DL T i akig 27 3~ A 57 & ) 2R
TV 7T v % (MPDCCH U ENPDCCH) | TeNB2002)>5 5 T8 A g
#H(Direct Indication) %5592, WHBEAEHRIL. SC—PTMA DT AT Al
W72y 7 (SIB20) O W2~ 8 LOEH N, SC—PTMMH O~ /LF % v AN
HF v 2L (SC—MCCH) OEFH A R~ H2OH A, SC—PTMM D~ /LFF
F AN #HF v 3L (SC—MCCH) 1 TREND R E OMBMSH—E 22355
FErTHIOBH @A, DHIL Db 1 2% E T, B EFIOEFH MO F
NENZ, 1Y 777 L TEREIN T LW, BHE A1 # (Direct Indicati
on) X, BEF7 +—~y M Th XL, Bz a7+ —~ v Briz/esPDCCHY 4—
<N EERLTHI,

FE1OTH @ AL, SIB20H I COE Frma Tdhs. UEL00IEL, MPDCCH X i
NPDCCH® O s # (Direct Indication) A 1OFF@mME &2
JEETC, SIBLZZ (S L7 Ch . SIB20D W H 2 ilik A LN TED,

F2OHFE AL, SC—MCCH (J 725, SCPTM Configuration) ¢ ¥ 7 i#
ésuf‘ab;z)o eNB200/%, SC—N—RNTITAZZ 7L XN =MPDCCH X ZNPDC

HIZEY 20T HmMEULEL00IZEE L Th &, UE100iE, MPDCCH X &
NPDCCH®Y OB il A # (Direct Indication) 3§20 B Frilm4z & 281
JEUT. SC—MCCHO & Bik 52N TED,

BIOEH AT, SC—MCCHH Dsc—mtch—InfoListOd B EDSC—M
TCH—InfolZBF 2R FEM CTHD, FrDSC—MTCH—Infold, FZOMBM
SH—EABIAIE, Z77r—LU=TEEY —ER) &S bi T, BRRICiX
BrEDSC—MTCH—Infold, #E DMBMSH —E A&k BT 2 TMGI (F—EA
A ) 2ETe, UEL100E, MPDCCH X IEINPDCCH W o W #8 H1tE 7 (Direct
Indication) N3O EHF WM A E T2 LIS LT, SC—MCCHES {5 L7 ThH,
FrEDSC—MTCH — InfoD BHZRM T D2 LN TED, FHOMBMSH—E R

13

IPR2024-00986
Petitioners’ Exhibit 1014
Page 000027



Provisional Application_16P01405US0(TH1-1362-US(PRO))

DFENENDOE P EBAMaael T 284, WHEHTE R (Direct Indication) A
D2y A EEFHIOFHMWMEANIHI Y TTHEN, FE YO EIZIMBMSY —t
A2 (BARPIZIX, SC—MTCH —Info) EXFG T HD, B MIEEMBMSY—E
AEDORIGBIFRIE, eNB200/BUE100ICSIBE |[ZIER ESRTH IV, Z0HE&
UE1001%, EFrBAE & (Direct Indication) PO IO FH A O Y M7 E 12
0T, SC—MCCHH Dsc—mtch—InfoList?®5%, ¥OSC—MTCH —Info
NEFENT-DEMRT D,

UE100i&, 2R 3O T Hrmmp it Tuhianga . SC—MCCH mo
dification boundaryfdh L<IZSC—N—RNTITA/ZZ 7 /VEN=PDCCH% %
FT 52, SC—MCCHZEZEL, BkOHATMGHUZET A E (SC—MTCH
—Info) D F A A FEGRL THEW,

(3)#E{fFE ¥ —23

{4 — 31, B E OMBMS Y —E XD RS BAAZ I BEAJICUE LOO I @ 40
AlREE T DENE A — 2 Th D,

B {E/ & —3I2BW T, UEL00E, il R IRIE L. T o kiE 2474 2PDSCH
ETeNB200BR—3 0 T Ay =52 (535, X— 0T A=V FED
MBMSY —tE 2DV —E X551 (TMGI) & {p, X—T 7 Ay —T0,
DOHF—EZAGEHF (TMGD oDV AN AThHEN, ZRICED UEL100X ., 4F
EOMBMSY —E ZDFUE DI NDHZEEFEFEL | FFE ODMBMSH —E 2% %
BT 27D DA AT LN TED, Lo T, UE100DY =A 27 > 7 2 B
INRIZEHDDZENTED, I, — M= 7 AyE— %, b —ERGAI1
(TMGD ZF D ClE7e<, FEOH L OUE LOOD B (IMSI%) 25 e 2k
BT REThA,

eNB200/Z, P—RNTITAZ T 7L EN7=MPDCCH X ZANPDCCHIZ XY, 2
— DT Ay —VEESPDSCH G PDSCH) #4575, €L T, eNB200
i, FELEPDSCH TS — Y0 7 Ay — Y% %(E+5%, UE100/L, P—RNTITX
05T NENTZMPDCCHX IINPDCCHARZET A LI N—=T T Ayt
—UkESPDSCH (A PDSCH) #3895, LT, UEL1001L, ##kL7-PD
SCHTR—=U 7 Ay e—U %% (535, UEL0OK, Bi{E 4 — 1 CRIAL 7= Hi
BREINT T —E RGBT (TMGI) B _X— 7 Ay — U TCRENTWNDE D
THERLTHEW,

UE100tX, N—=Y 7 Ay =V E ENHP —E X351 (TMGID) 237~ 9 MBM
ST—E2OZEEELE A, eNB200EDRRCERI 2L THEW, Z0H A
ULE100/%, eNB200IZRRC Connection RequestAvyE—IZEELThHEWL,
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B2 NREEDE G 1FRRC Resume Request Ay —3%eNB200IZEELT
BE, BiNid, UE1001E, RRCERFEAE L 352 LT A T, SIB20 K Y XIES
C—MCCHZHBL, TD%, SC—PTMMREESNTHHIE, ZEEZRATHE
|

(D) BENE—24

B2 —r2 28T, UE100IE, FFE OMBMSH —E 2D IR MG END
IRE[H] B O HE 23 & T &2 02 B0 7e< &b — F &~ 3R i E A eNB2002)>
HZAET D, FFEIE I, SC—PTMHAD VAT AE#H 7 11y 7 (SIB20) XXSC—
PTMH O~ L FF v AN I F ¥ RV (SC—MCCH) [Z1WeNB200/1 5 4(E &b,
SIB20 X {ZSC—MCCH(SCPTM Configuration) ¥, ## 0¥ —b A5k 5+
(TMGI) &, B EE OV — 255 (TMGL) OFNEORIE M E, 136725
YANE G A THEW, ZRUTEY, TMGLE B 4GRS A UE 100 @ AT 52 &A%
T&D, Lo C, UEL100/Z, A& BHEEDOHLIMBMSH —E A (il 2 1L, FFaii g% E S
N —ERGNA 2R T MBMS Y —EX) ORI A FE T, R —7 K&

BHERF T DAL TED,

IRE [T A U, Bk B An IRy ] M O BERE T RER DML G o Th->ThH &R, 5

VBRI . PR DA AR B ) K OV ik Rr e iRy ] (011 20 147 [#]) oA G o'
ThH>ThEw, FEMEBE AR (& O FIRFHD) (X H—SFN{ZIVERHINTH
JWWL ., UTC(Coordinated Universal Time){ZE0FEBHITHLW,

H—SENIZXhRBEEN58{ . UE100IL, HELBH A 42 R+ H—SFENR Sy
TTIR (#1023 H0)HOH—SFNTHAEEH T 5. K141%, H—SFNI|Z
FVERBENOIE AL AR 2R3 T D, M 14 (a)iZ, UEL10023, H—SFN=1
50Dk U HBNT, SC—MCCHP THREALFH 4R 23 H —SFN=200&REND
=A%, ZOWE  UE1001E, 97 7o R (#1023—#0) % DH—SFN
=200lTHB WV TMBMS Y —E 2D BRSNS ERRF T %, X114 (b) X, UEL
0073, H—SFN=300D K SI2 BT, SC—MCCHW THALBH AR 23 H — SF
N=200&RENDT — A% T, ZOE . UE100X. 9y 7 7oV R (#1023—
E0)#% DOH—SFN=200|Z B\ TMBMS#—E 2D ARG S5 L3RG 15,
ZOIHRBAEZT DALY, UEL00E v by — 27 L CHE LR AR B R o iR fR L
THBRELDZEEH LT HZENTED, ZOLHRBHIEL TR, Bl 2 IETUE100
H—SFNR3ZY 7777 R (EREIGEL) O, 5 EH — SENZ LB 45413
VT ELUTER LRI R RS | 2V IR AL AT N TED, KRB 2 T
T, H—SFN® L[R2/ 2 TSC—MCCH X iZSIBOmodification boundary?
HAWT, SC—MCCHX{ZSIB®modification boundary®¥& ®boundary LA

15

IPR2024-00986
Petitioners’ Exhibit 1014
Page 000029



Provisional Application_16P01405US0(TH1-1362-US(PRO))

DAL TIZGE Y9 HH — SEN TR AEN AL L TH RV,

— 7. UTCIZLWEBEN B A, UE100MRCGPSEZ AL TELF, BIEEDUTC
%ﬁ%%ﬁ?%_&ﬁ)f%f;b\/f~7<wﬂméh50 oL, BAEDUTCHRSIBZA 716 (SI
B16) TSN TWD5E . GPSEZFIH RHEZ2UE100 Th-> THUTCA fifE 7t
THIENTED, LoT, eNB200IE, HHRSIB16LXEL THDIEEITR-T,
UTCIZED RBISN DR AR M ZUELTOOIZR L TH RV,

(5)#E " Z—25

bR U72I5ic, A vy Vb (CE) 2 HHJEL T, MPDCCH (XIINPDCC
H)&PDSCH@%%H&PDSCH) (CARVIR LRSS 23 S5, #0 IR Uik (E 735
HEns%6 . UEL00VL, Fe M0 Uik (E B VSRR O DI U 55 B S 2
B%L’Cb\é_&z’))£iu\

F{E/ 32— 51036V T, UETO0O, il BR A g LU o 47 g & 473 25 2 4 BR
Ty 7T v x v (MPDCCH X IANPDCCH) O#§ 03 L %15 [H1 4 K O FR
R LT o BHNE 25 AR T r g F e oL R EHIPDSCH) 0 #0)
HWLUREEEIE DI B /D /e b — F 2 30 LI 1% # 2 e NB200) b 52 (5 75,
O RIECT WL e R I L {5 [ OVFEBR O 0 IR U (5 [IE DD 7e &
b FER T, MR UEEE L. SC—PTMH DL AT L 711927 (SIB20)
ESC—PTMH O~ /v FF¢ ANl F v %/ (SC—MCCH) (IZJ1VeNB20074>6
EEIN5,

151, i UEEE # 2 R~3 K Thsd, K15 (a) ik, SIB2OH THDIKLIAEL
FH(E of repelition) NEEESND Yy —R%E 779, K15 ()T 3 5512, eNB2
00/, SIB204 ¢, SC—MCCHIZXHETHMPDCCH (X IZNPDCCH) @0
ELUEE G HE . SC—MCCHIZH IS T2 A I PDS CHOM D IR LRI G # e, &
fEfi4%, UE1001%, SC—MCCHIZ#:D K Luc.rbxﬁﬁﬁéhé%é\f% SIB20
H ORI LIS B SV TSC—MCCHZ M U C %5 T52nTED, M1
5(b) ik, SC—MCCHW TR LEIIIE®H (& of repemtlon)ws Eftsnsy
— A&, K15 (b) 1235912, eNB200iX, SC—MCCHH ¢, SC—MTCH
ST AMPDCCH (X IENPDCCH) Ok LRI E g & . SC—MTCHIT %t
JETDPAIRPDSCHDO# 0 I U RIHE R L, 2435, 22Tl ik L (g F
FAE M AMBMS Y —t 2 f (TMGL ) [ZHE k& —filZ R L Tnd, UEL00,
SIB20H O# 03 LA E #IC SN CSC—MTCHE Y Z (ST HZENTE
Do

(6)F{EE—16

UE100tk, SC—PTMZ{EF Iz —De SO ICBE LSS, 20 L5708
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HIZBNT, SC—PTMEAG &Mk rlREL T AN B FELUY,

FEANEZ—2BI2B VT, UE1001, eNB200REH 454 — 0 7 v 2 Bifk
T A E L BT AMBMS ¥ —E R 2 G T S =2 0 —FRNTI (G —RN
TI) 2eNB200/ b —E 7AiM L TCR%ET S, T7obh, UE1001, BitEk
VIR WAG —RNTIZ Y —E U 72 ANLZET 5, Yi%ZG—RNTIL, SC—PT
MHA DY 2T AEW 7 127 (SIB20) XiZSC—PTM O <= )L F 3¢ A Ml F v %
NV (SC—MCCID ZEDeNB200 (—E 7B/ ) 0 EIMEED,

eNB200 (—E 27k, G-RNTHIMA T, BEEEE/LDSC—MTCHAY
Va—r 7 (sc—mtch —schedulingInfo) Z#UE 100 (L TH LV, B
iE, eNB200 (F—E > 7 0) 1k, BB DSC—MCCHIE#H (SCPTM  Confi
guration) D2 TEZUE100Z#E L TH &LV, Zhicky, UE100iE, —E v &
NPBBE TV CBEILT2 G T YL OSC—MTCHE R IZZA(E
FTAHIENTED, 7235, eNB200 (—E 7)) ik, B v oSIB200 47 &
H A UE100IZHEAEL TH Juy,

(1) EE S —27
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In RAN#72, the new WI on Further Enhanced MTC was approved and one of
main objectives is to extend SC-PTM functionalities from RAN2 point of view
[1]:
Multicast [RAN2 lead, RANI]

Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g.
firmware or software updates, group message delivery)

Introduction of necessary enhancements to support narrowband operation,

e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

In this contribution, the general issues to enhance the existing multicast
mechanism for FeMTC UEs are discussed.

2. Discussion

2.1. Rel-13 SC-PTM

The SC-PTM was specified on top of the eMBMS architecture to support DL
multicast transmission in a single cell using PDSCH, unlike MBSFN with PMCH
[2]. The PDSCH-based multicast mechanism allows dynamic scheduling by
PDCCH scrambled with SC-RNTI or G-RNTI, which also well matches with the
objective of this WI, i.e., “for machine-type communications for BL/CE (eMTC)
UEs”, although MPDCCH has not supported SC-RNTI, SC-N-RNTI and G-RNTI
in Rel-13 [3].

Observation 1 Rel-13 SC-PTM potentially supports 6 PRBs operation, although
MPDCCH needs the RNTIs for SC-PTM transmission.

Before the UE receives DL multicast data, it needs to acquire SIB20 to know the
occasions of SC-MCCH transmission, wherein SC-MCCH conveys the detailed
information for SC-PTM reception, i.e., SC-MTCH-InfoList, such as TMGI,
corresponding G-RNTI, SC-PTM scheduling information and so on [4].

The current upper bound of SC-MCCH modification period is about 10.92
minutes, i.e., rf65536. So, the UE interested in SC-PTM needs to check whether
the contents of SC-MCCH has changed at least once every 10.92 minutes even if
it has already received the current SC-MCCH, i.e., to try receiving the SC-MCCH
change notification (PDCCH scrambled with SC-N-RNTI). On the other hand,
Rel-13 eDRX extends the idle mode DRX cycle up to 43.69 munities [2]. While it
could be assumed that FeMTC UEs are configured with the eDRX cycle, if the UE
is interested in SC-PTM reception then it may not take the full benefit of eDRX
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from the power saving point of view.

The UE monitors the SC-RNTI in the PDCCH to obtain the SC-MCCH
transmission in the DL-SCH. The SC-MCCH provides the list of all MBMS
services with on-going sessions transmitted on SC-MTCH(s), including for each
MBMS service TMGI and optional session ID, associated G-RNTI and scheduling
information. When the TMGI of interest is available in SC-MCCH, the UE
monitors PDCCH scrambled with G-RNTI, i.e., SC-PTM, in the subframe
occasions. The current scheduling period of SC-PTM is defined up to 8,192 ms,
i.e., sf8192 [4], so the UE needs to decode PDCCH once every 8 seconds, which
is much shorter period compared to the eDRX cycle.

Observation 2 The IDLE UE interested in SC-PTM reception may need to
decode PDCCH scrambled with SC-N-RNTI and/or G-RNTTI in shorter period than
its configured eDRX cycle.

In order to avoid the additional power consumption of FeMTC UEs, it should be
discussed that the SC-MCCH change notification mechanism and/or SC-PTM
scheduling period needs to be extended, e.g., to align with eDRX mechanisms
using H-SFN [2].

Proposal 1 RAN2 should discuss whether the SC-MCCH change notification
and SC-PTM scheduling period are extended, in order to minimize the UE power

consumption.

2.2. Rel-14 multicast requirements

2.2.1. Support of Firmware update use case

The WID identifies the motivation of DL multicast for FeMTC UEs, “e.g.
firmware or software updates, group message delivery” [1]. It would require more
reliable communication compared to the group communication and video
streaming that were assumed as main applications in the legacy eMBMS, i.e., the
firmware makes no sense even if only one packet is missed.

Regarding the unicast transmissions, HARQ and ARQ functionalities ensured the
reliable packet transfer which could match the required QoS of e.g., {irmware
update case. However, considering the massive number of connections expected
for ToT devices in the near future, it could no longer make sense that the reliable
communication only relies on the unicast (and possibly on a robust network

deployment).
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On the other hand, the multicast transmissions could provide a data transfer to
multiple UEs simultaneously, which is beneficial to serve massive number of
devices in a cell. However, the existing multicast scheme is not robust enough for
some cases since there is no protocol support for the packet failed to decode.
Observation 3 The unicast transmission could ensure the reliable data transfer
for e.g., firmware, while the multicast transmission could serves more number of
UEs, massive MTC devices.

There are three approaches for the enhancements, a) a combination of unicast and
multicast, b) enhancements to unicast and ¢) enhancements to multicast, whereby
only a) and c) are in-line with the scope of WI [1].

Regarding a), it could be considered that the UE, which fails the integrity check
of a file downloaded via multicast, would be expecied to reacquire the [ile via
unicast by e.g., an upper layer-initiated retransmission request. While it’s simple
mechanism from the AS specification point of view, there could be some
drawbacks from the perspective of UE power consumption. For example, the UE
may need to reacquire whole the file even if a part of packets is not successfully
decoded, wherein it’s not efficient especially if the file is not small size, e.g.,
firmware/software. Additionally, if the UE was in IDLE, i.e., idle mode reception
of multicast, then it needs to establish RRC connection for the unicast transfer,
wherein it takes additional signalling for connection establishment/resumption.
Regarding c), it may be one of the approaches to introduce the retransmission
scheme in AS specifications for multicast. It needs the standardization efforts for
e.g., UL feedback and/or retransmission mechanisms, while it would improve the
efficiency of FeMTC UEs to download the firmware completely. Considering that
low power consumption is key performance of MTC devices, the retransmission
scheme should be considered for DL multicast.

Proposal 2 RAN2 should discuss whether the retransmission scheme,
including UL feedback, should be introduced in SC-PTM for FeMTC UEs.

2.2.2. Supporl of Enhanced Coverage

Currently, pre-Rel-14 UEs in Connected and IDLE are able to receive MBMS
services [2]. Since Rel-114 UEs are assumed to be in Enhanced Coverage, the
principle of current multicast mechanism should be applied.

Proposal 3 Rel-14 UEs in Connected and IDLE should also be able to receive
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SC-PTM in Enhanced Coverage.

The repetition of signals was a key component to support Coverage Enhancements
in Rel-13, in addition to the bandwidth reduced access technology [1]. The
repetition technique could be considered to be reused for Rel-14 multicast to UEs
in Enhanced Coverage. From RAN2 point of view, at least BCCH (SIB20) and
DL-SCH (SC-MCCH and SC-PTM) should be considered and the (maximum)
number of repetitions for these channels are already provided by RRC, ie.,
pdsch-maxNumRepetitionCEmodeA , pdsch-maxNumRepetitionCEmodeB and
mpdcch-NumRepetition [4] and MPDCCH provides actual number of PDSCH
repetition  [3], while mpdcch-NumRepetition for SC-MCCH/SC-PTM
transmissions may need to be provided in SIB for IDLE UEs if MPDCCH is used
to assign the corresponding PDSCHs. In addition, the repetition of SC-MCCH is
already provided in SIB20, i.e., sc-mcch-RepetionPeriod-r13, in order to limit the
access latency [4]. Tt may be also reused to support Enhanced Coverage. If
RAN2 agrees these changes are needed, RAN1 should also be informed about
RAN2’s views.

Observation 4 The repetition technique should be reused for multicasting in
Enhanced Coverage.

Proposal 4 If RAN2 agrees with Observation 4, an LS should be send to
RANI to inform them of desired changes.

According to the current idle mode procedure [5], the UE receiving or interested
in an MBMS service may prioritize the frequency providing SC-PTM over the
other frequencies, i.e., to consider the highest priority. On the other hand, it’s also
specified that “Ranking with cell selection criterion S for enhanced coverage is
applied for intra-frequency and inter-frequency cell reselection when the current
serving cell can only be accessed using enhanced coverage™, wherein it seems to
handle all the frequencies as equal priority if the UE is in Enhanced Coverage.
Since the SC-PTM reception in Enhanced Coverage was not clearly assumed in
Rel-13, it would be conflirmed that the current specification allows the UE in
Enhanced Coverage to prioritize SC-PTM frequency as it is done in normal
coverage. Also, RAN2 should discuss whether some small enhancements are
necessary, e.g., to add notes in the specification.

Proposal 5 RAN2 should discuss and clarify whether the UE in Enhanced
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Coverage is allowed to prioritize the frequency providing multicast service of

interest.

2.2.3. Other optimizations

2.2.3.1. Service continuity

In the current specification [4], SC-MCCH provides the neighbour cell
information in SCPTM-NeighbourCellList, i.e., physical cell ID and frequency. If
the UE is interested in a TMGI of which the serving cell does not provide
SC-PTM, the UE needs to decode the neighbour cells SC-MCCHs to seek the
TMGI of interest. It would consume the UE’s battery for additional decoding over
inter-frequency measurements, which will have more impact on UE’s mobility
that is somewhat enhanced in this WI [1]. So, it should be discussed whether some
additional information needs to be broadcasted in order to facilitate FeMTC UEs
mobility with low power consumption.

Proposal 6 RAN2 should discuss whether additional information is
broadcasted in e.g., SC-MCCH, to assist the UE mobility with lower power

consumption.

2.2.3.2. One-shot multicasting

As discussed in section 2.2.1, the use case of firmware/software update is the
multicast-type service rather than the broadcast service. It could be also assumed
that the firmware is a (set of) file(s), so it would be not efficient that the same
firmware is multicasted many times. In the current MBMS service, it’s assumed
that “the application/service layer provides for each service the TMGI, the session
start and end time, the frequencies and the MBMS service area identities™ in the
USD [2]. It may allow performing a one-shot multicasting, i.e., the one firmware
is multicasted only once, by setting appropriate start/end time in the USD.
However, the USD should be obtained via unicast; therefore, the associated UEs
needs to establish RRC Connection at least once when the firmware is delivered,
which is not efficient [rom the perspectives of NW capacily and UE power
consumption. So, it may need some sort of RAN-level optimizations, e.g.,
RAN-level information like the start/stop time, TMGI-based paging and so on,
which may interact with/complement the USD.

Proposal 7 RAN2 should discuss whether RAN-level optimization to
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facilitate the one-shot multicast delivery is necessary.

3. Conclusion

In this contribution, the potential issues of Rel-13 SC-PTM are discussed. Also,
some enhancements to support FeMTC requirements and optimizations are
considered. RAN2 is kindly asked to take into account the
observations/proposals below:

Observation 1 Rel-13 SC-PTM potentially supports 6 PRBs operation, although
MPDCCH needs the RNTIs for SC-PTM transmission.

Observation 2 The IDLE UE interested in SC-PTM reception may need to
decode PDCCH scrambled with SC-N-RNTI and/or G-RNTI in shorter period than
its configured eDRX cycle.

Proposal 1 RAN2 should discuss whether the SC-MCCH change notification
and SC-PTM scheduling period are extended, in order to minimize the UE power
consumption.

Observation 3 The unicast transmission could ensure the reliable data transfer
for e.g., firmware, while the multicast transmission could serves more number of
UEs, massive MTC devices.

Proposal 2 RAN2 should discuss whether the retransmission scheme,
including UL feedback, should be introduced in SC-PTM for FeMTC UEs.
Proposal 3 Rel-14 UEs in Connectled and IDLE should also be able to receive
SC-PTM in Enhanced Coverage.

Observation 4 The repetition technique should be reused for multicasting in
Enhanced Coverage.

Proposal 4 If RAN2 agrees with Observation 4, an LS should be send to
RANI1 to inform them of desired changes.

Proposal 5 RAN2 should discuss and clarify whether the UE in Enhanced
Coverage is allowed to prioritize the frequency providing multicast service of
interest.

Proposal 6 RAN2 should discuss whether additional information is
broadcasted in e.g., SC-MCCH, to assist the UE mobility with lower power
consumption.

Proposal 7 RAN2 should discuss whether RAN-level optimization to

facilitate the one-shot multicast delivery is necessary.
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