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Document type: 

Document details: Country/Office: 
Number: 
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Digital Access Service 
(DAS) 

WIPO 
WORLD 
INTELLECTUAL PROPERTY 
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, Fl 

Date of issue of this certificate: 17 Aug 2017 (17.08.2017) 

34, chemin des Colombettes 

1211 Geneva 20, Switzerland 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

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

Attorney Docket Number 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 Slates Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I [:] Jvlasato I ~UJISHIRO I [:] 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~okohama-shi llcountry of Residence i l~p I 

Mailing Address of Inventor: 

Address 1 b/o Kyocera Corporation 

Address 2 ~ Takeda Tobadono-cho, Fushimiku 

City I J<yoto-shi, Kyoto I State/Province 
11 

Postal Code 1 ~12-aso1 I Countryi I ~p 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I [:] ~enry I f:HANG I [:] 
Residence Information (Select One) • US Residency 0 Non US Residency Active US Military Service 

City ~an Diego I State/Province I J:A I Country of ResidencJ I t-Js 

Mailing Address of Inventor: 

Address 1 b/o Kyocera International, Inc. IP Department 

Address 2 18611 Balboa Ave 

City I t,an Diego I State/Province I FA 
Postal Code 1 ~2123 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 

EFSWeb2.2.12 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 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). 

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

Customer Number B2968 

Email Address I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention RADIO TERMINAL AND BASE STATION 

Attorney Docket Number 16P01405USOO I Small Entity Status Claimed □ 
Application Type 0 rovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 
11

13 I Suggested Figure for Publication (if any) 11 

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). 

I 

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

11 11 

Publication Information: 

□ 

□ 

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

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

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

Representative Information: 

y 

y 

,_ 

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

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

Customer Number ~2968 

EFS Web 2.2.12 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 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 I I· I Remove I 
Filing or 371 (c) Date 

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

I I I· I 
Additional Domestic BenefiUNational Stage Data may be generated within this form I Add I by selecting the Add button. 

Foreign Priority Information: 

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

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

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

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

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

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

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

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

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

EFS Web 2.2.12 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

16P01405US00 Attorney Docket Number 
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 Bin subsection 1 below). 

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

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

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

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

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

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

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

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

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 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 11 I Remove I 

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

I Clear I 

Assignee 
I 

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

Joint Inventor 

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

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

1·1 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. [8J 

Organization Name I ~yocera Corporation 

Mailing Address Information For Applicant: 

Address 1 3 Takeda Tobadono-cho, Fushimiku 

Address 2 

City <yoto-shi, Kyoto State/Province 

Country I ~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. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

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

EFS Web 2.2.12 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 16P01405US00 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention RADIO TERMINAL AND BASE STATION 

Assignee 11 

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. 

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

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

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

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

Signature: Remove 

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

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO 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) Q016-08-10 

First Name ~athleen I Last Name I ponnell Registration Number 45344 

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

EFS Web 2.2.12 

IPR2024-00986 
Petitioners’ Exhibit 1014 

Page 000009



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

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

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

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 solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

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

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

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

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

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

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.5.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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Doc Code: TR.PROV 
Document Description: Provisional Cover Sheet (SB16) 

PTO/SB/16 (11-08) 
Approved for use through 05131/2015. 0MB 0651-0032 

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

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

lnventor(s) 

Inventor 1 I Remove I 
Given Name Middle Name Family Name City State Country i 

Fasato 11 I fuJ1sH1Ro If okohama-shi II I ~p I 
Inventor 2 I Remove I 
Given Name Middle Name Family Name City State Country i 

Eenry 11 I ~HANG I ~an Diego l~A I ~s I 
All Inventors Must Be Listed -Additional Inventor Information blocks may be I Add I generated within this form by selecting the Add button. 

Title of Invention EDIO TERMINAL AND BASE STATION I 
Attorney Docket Number (if applicable) 116P01405USOO I 
Correspondence Address 

Direct all correspondence to (select one): 

@ The address corresponding to Customer Number O Firm or Individual Name 

Customer Number 
~2968 

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

• 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 

IPR2024-00986 
Petitioners’ Exhibit 1014 

Page 000012



Doc Code: TR.PROV 
Document Description: Provisional Cover Sheet (S816) 

PTO/SB/16 (11-08) 
Approved for use through 05131/2015. 0MB 0651-0032 

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

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

0 Applicant asserts small entity status under 37 CFR 1.27 

0 Applicant certifies micro entity status under 37 CFR 1.29. Applicant must attach form PTO/SB/1 SA 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 PT0-2038 submitted for payment purposes) is never required 
by the US PTO to support a petition or an application. If this type of personal information is included in documents submitted 
to the US PTO, petitioners/applicants should consider redacting such personal information from the documents before 
submitting them to US PTO. 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/ I Date (YYYY-MM-DD) ~016-08-10 I 
First Name 

Eathleen I Last Name 
Eonnell I Registration Number 

~5344 I (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 US PTO 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. 

EFS - Web 1.0.1 
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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. 

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 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)). 

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Cv ,{-y f2::1~J!T00 UE100(J)RLCv,{-y l'.eNB200(J)RLCv,{-y l:(J)FF19--Cfi, ~:@ 

T"Y ;t,;v~1r L -C7'-;1 Bz. VffirHJWfB°%!'.i~1~J!~h00 

PDCPv,{-'f fi, "'o/::'i)±~@· {$ ~, lfz. Vff'!'f%fl::: · W: %fl:::~ff5o 

RRCv ,{-y fi, furJ1JW1B" %~ 1& VJ1& 5furJ 1JW7°v-✓-(:(J) d-f JE~~h00 UE l 00 (J)RR 

Cv ,{-y 2-:'.eNB200(J) RRCv ,{-y ,l-:(J) F"19--Cf:L %fiJ9YE (J)f:-:ilb (J) }TE-:-) (RRC}o/ 

t-:,5) ;J~f~J!~h00 RRCv ,{-y fi, ~*jA. 7'7(J)~'g[_SL' l±f~i _S',r:lfz. v~~Mz: [2::J;t C -c' 
~:@':f-y ;t,;v, }-72/ :7-;f>- t-':f-y ;t,;v, lfz. Vt0m! ':f-y ;t,;v~#JrHJW'"t 00 UE 100 (J)RR 

Cl:eNB200(J)RRCl:(J)f"19 t2::fi!J1i: (RRC~ir1i:) 7J~cb0~i'r, UE lOOfiRRC:.:i;t,:77,1 

o/ }-t-=t-- }:'--C;bVJ' :t-5--Cftv \~IS'' UE 100 fiRRC7 ,{}:';v-=E-- }:'--Ccb00 

RRCv,{-y(J) J:{l[ [2::,fl7:fi'!T0NAS (Non -Access Stratum) v ,{-yfi, 'Eo/1/3 

2/~:@lfz. V-=t-t:''!,J-r ,,r~:@~~1T5o 

~6fi, LTE:/7--r A(J)TVJ!,J2/!J(l)'J-"Y:f-Jv(l)11'Jffl<:~~T~--Ccb00 ~6 (a) fi, ~ 

m!T"\7 :f,Jv (Downlink Logical Channel) l'. }-72/~- i"-T"Y :f,Jv (Downlink Tr 

ans port Channel) ,l-:(J) F"19 (J)?o/ l:::'.0 2/ !J''~~T o 

~6 (a) [2::~T J::5 (2::, PCCH (Paging Control Channel) fi, A--:)2,/:7'',1~ffl, 

lfz. V 1/ 7-TA 'IH ffl ~ J! ~ Jffl *Q T 0 t:-: ilb (J) iiln:@ T -y *IV --c cb 0 0 p CC H f i ' "7 ✓ 7-~ 

-1"-':f"Y :f,Jv--C;b,SPCH (Paging Channel) f2::--<'o/l:::'.0 2/:7''~,t1.,,,S0 

BCCH (Broadcast Control Channel) fi, :/7'7 A·1~ffl(J)f:7:il!)(J)~ffl!T"Y:f-Jv 

--Cib0 0 BCCH(i, }-7/A~-i"-T"Y:f-Jv--Ccb0BCH (Broadcast Control Chan 

ncl) & VDL-SCH (Downlink Shared Channel) [2::?o/l:::'.
0

2/!J''~;h,0 0 

CCCH (Common ConLrol Channel) fi, UE100l'.eNB200l'.(J)f"19(l)J!fB"#IrJ 

1JW·IJffl (J)f:-:ilb (J) ~m! T"\7 ;t,;v-r::cb00 CCCHfi, UE l 00;6~:f o/ t- TJ-!J l'. (J) F"19-r:RR 

C~m~ifL -Cv \ftv \~Et2::ffl v \f::ih00 CCCHf:L DL-SCHt2::?o/l:::'.
0

2/~l"~h00 

DCCH (Dedicated Control Channel) Ii, UE1002-:'.:f o/l"-TJ-:7 ,l-:(J) F"19 (J)1it!l31J 

ffi!HJW·1'Ffffl ~5!1a'"t'5t:-:ilb (J)~;@':f-y :f,1v--Ccb00 DCCH fi, UEl 00!'.i~RRC~Kf ~ 
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~To~itf:=_Jtjl,\f::ifloo DCCHfi, DL-SCHf:=_?o/l::::0 2/!J''~,:h,0 0 

DTCH (Dedicated Traffic Channel) fi, :r'-?1i!{8"0)f::_ilbO)fljfil31Jlffiom:!'T-.y* 

1v--Ccbo 0 DTCHfi, DL- SCH(2::_?o/ l::::0 2/!J''~,:h,00 

SC-MTCH (Single Cell Multicast Traffic Channel) fi, SC-PTM{~ 

j!O)f:~ilb O)~m!'T-.y*1v--Ccbo 0 SC- MTCHfi, SC- PTM{~i!:a:- fflv \t *o/ 1'17 

-!Jir-•G UElOO f:=_7'-:>1:a:-i!fB°Tof::.ilbO) 1:xt$'T-.y*;v (point-to -multipoint 

downlink channel) --Ccb00 

SC-MCCH(Single Cell Multicast Control Channel) fi, SC-PTM{~ 

j!O)f::_ilbO)lfflom!'T-.Y*Jvt'cboo SC- MTCHfi, 1 XfitifiO)SC- MTCHO)f::.ilb 

O)MBMS#TIHJIIJf~ffl :a:-*o/ 1' 17-!7:ir,G UE 100 f:=_i!fB°To t::.ilb 0) 1:xt$'T-.y *;v (poi 

nt-to-multipoint downlink channel)t'cb00 SC-MCCHfi, SC-PTM 

:a: ffl v \tMBMS:a:-§t{8"ToX fi§t{§ f:=_~~:a:-ti---::i UE 100 f:=_ffi v \f::ifloo :tt::., SC 

- MCCHfi, 1---::iO)t;vfc::. l ---::iO)J}fltEToa 

MCCH (Multicast Control Channel) f'i, MBSFN{~j!O)f::_ilbO)lfflom:!'T-.y* 

1v--Ccbo 0 MCCHfi, *o/ 1'17-!Jir-.G UEl OO~O)MTCHffi O)MBMS#JIHJIIJ·t~fflO) 

i!{aO)f::.ilb [:=_ffl v \f::if100 MCCHfi, }-72/7-.;f>- r-'T-f' *;v--CcboMCH (Multicas 

t Channel) (:=_-'<'o/l:::'.0 2/!l''~,t1.,,00 

MTCH (Multicast Traffic Channel) fi, MBSFN{;iij!O)f::_ilbO)lfflom:!'T-.Y*/v 

t'moc MTCHfi, MCHf:=_?o/1::::'2/!J''~tloa 

~ 6 (b) fi, }-72/;f,'- }-7-.y *Jv (Downlink Transport Channel) ~~m:!T-.Y * 

;v(Downlink Physical Channel) ~O)fl"f90)?o/l:::'.0 2/!J'':a:-~T 0 

~6 (b) tc'.:.~T J::5 fc::., BCHfi, PBCH (Physical Broadcast Channel) [c'.:.?o/ 

l::::0 2/!l'.~hoo 

MCHfi, PMCH (Physical Multicast Channel) [:::_?o/l::::0 2/!J''~,:h,00 MCHfi, 

1JJjcO)t;v(:=_J::0MBSPN{~j!:a:-y;r,'-1''"t00 

PCH& tJDL-SCHfi, PDSCH (Physical Downlink Shared Channel)[:::_ 

?o/l::::0 2/!J''~,:h,0 0 DL-SCHfi, HARQ, 1)2/!77 ?1''7'7-'S/:=12/, & ui/]~")1)1/-7-. 

WiJ ~ :a:-y ;r, - 1' --too 

PDCCHfi, PDSCH (DL-SCH, PCH) 0)1)1/-7-.lrJVJ ~t·t~ffl&tJDL-SCH 

[:::_ ~T oHARQ·t~ffl ~ :a:-.i'.lffll\:T oa :tt-=., PDCCH fi, J:. VJ 1J 2/:7 0) 7-.7:),:1- -1) 2/!J'' 

!J'' 7 ✓ 1' :a:-.i'.I ~ 0 

l'XJ 7f'i, L TE'S/ 7-. T LO) ~rJJ!: 7 v-LO),ti!Jfv<::a:1GTl'XJ --Ciboa L TE'S/ 7-. TL f:=_.:}3t, \ 

t, TVJlJ2/!J[:=_(iOFDMA(Orthogonal Frequency Division Multiple Ace 

ess), J:. VJl) 2/!J[:=_fiSC- PDMA (Single Carrier Prequency Division Mult 
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iple Access) ?J~-t.:h-t'.:h:iif Jtl ~.:h00 

I§ 7 t=~-t J:: 5 t=, ~;rj7v-Ati, a~fri9J-flP] [:=__;lL~ 1 O{i O)y7'7v-A -ct~~~ 

.:h00 %'tl-7"7v-Ati, a~Hri9n[P] t=_;lfz~2fi 0)7' oo/t---ctA:~~.:h00 %'tl-f7v­

Au-J~~ti lmsc'cbVJ, %7'Po/r-ifJ~~ti0. 5msc'cb0 0 %'tJ-:1'7v-Ati, Jl'rJl&:J>C 

jJ [P] t=:ri f)C{ljl;j 0) !) '/-7-·f O o//J (RR) :a:-13 d-f' a~Hri9 jJ [P] t=:ri f)C{ljl;j O)y_/';f 1v:a:-13tf 0 

% !) 1/-7' 7°Po//J ti, Jl'rJ lBz ~nrnJ t=:rlJJ:fi O)y7" ::\=-"Y !) 7:a:-!3Uo 1 ":) O)y_/';f Jv lJz 

Vl ":)O)y7"::\-"Y!J7l=J::VJ1 ":)0)!}1/-7-xv}/'HRE) ?Jq~JJ)G~.:h00 'it::::., UElOO 

t= Jrj VJ 3 -c Gt10 ~iri!J 1/-A (a~fri9. Jj'rJ lBz J5(!) 1/-A) 0) 5 ~' )]'rj JE!zJ5(!) 1/-A ti!) 1/-

7' 7' P o//J f:=_J:: VJ !r,f '.iEc'~, a~ Fri9 !) 1/-7' li'tl-7'7 v-A ( x. [i7' o o/ r-) f:=_J:: VJ !r,f JEc'~ 

0o 

T VJ !J /'/J t=:tov \-c, %'tl-7°7v-AO):$t;EjfJ::";//'7f 1vO) 1K Fri9 ti, ± t= T VJ !J /'/J#JrJ 

1JllJ{B"%:a:-{~J!T0f::::.ilbO)PDCCH~ L -C ffl v \G;h,0µ~:ri--ccb00 ;lf::::., %'tl-f7v-A 

O)JY, VJ 0) ~I) :5Hi, 3:: t= T VJ !J ✓ /J 7' -:51 :a:-{~J! T 0 t::::. ilb 0) PD s c H ~ 1__,-c {~ ffl -c~ Q'p~ 

:1:i--cib00 ;lt::::., TVJ !) /'/J t=:tov \-c' MBSFN{~j![Pj ft O)y7'7v-A c'ib0MBSF 

N 'tr7°7v-1" ?J~~ '.iE~.:h1~00 

J:: VJ !J ✓ /J t= :tov \ -c, % 'tl-7°7 v-A t= :to ft 0 Jl'rJ lE!z JJ:n [P] 0) fi!iJ )f/m:ffi3 ti, 3:: t= J:: VJ !J ✓ 

/Jffi!HJ11J{B"%:a:-{~J!·t0t::::.6') O)PUCCH~ L -c JH v 'Gn0i~.1:i--z:cb00 %'tl-f7v-A 

[:=_;to ft 0'.>'l VJ O)'lfl571 fi, 3:: [:=_J:: VJ !J /' /J:r'-:57:a:-{riJ!T 0 t::::.ilb 0) PUSCH~ L -C {~ffl c' 

~Q'p~:ri--ccb00 

;lf::::., L TE:";/ 7' TA [:=_:fov \-C, {F:l jt~jJ :a:-~iJ?ij<T 0 t::::.ilb [:=_ fri9 J'Zst{B" (DRX: Discon 

Linuous Receplion) ?J~UElOQ[:=_~JE~;h,1~00 DRXi/J{i::[:=_:fov\-C, RRC7-1F 

/v"f.--FO)UE lOOti, J:ifrJEO)a~fri9 Fri9 ~ (DRX'tl--1 /J Jv) -c%1-:T0~-✓/'/J''5t{i3 

t~~ (Paging Occasion) [:=_:fov \-C ~-y/'/J''Jo/t--::,;:a:-i'ii:t5l T0a 

DRXi/J{t[:::_;t31, \-C, UElOOti, ~-✓/'/J'':a:-st{B"T 0t::::.ilb (:=_PDCCH:a:-fri9J'Z~":J [:=_ 

iti:,~,T00 UElOOfi, ~-✓/'/J''ffl O)M!R31J T (P- RNTI: Paging Radio Networ 

k Temporary Identifier) :a:-JH v '-CPDCCH:a:-7':::1 - FL, ✓~-✓/'/J''T"Y *;vO) 

irJVJ 3 -C'~~ffl:a:-!&1~T00 UElOOfi, irJ 3 '~~ffl [:=_j;":5v \-C, ~-:P/'/J''}o/t-:P:a:­

!&1~T0a UE100[2::_:foft0PDCCH~t5l?7-i:3:/'/J''ti, UE1000)~]31j~ (IMSI: Int 

ernational Mo bile Subscriber Identity) [:=_£":5v \-C'.r:c ilb G.:h00 

DRXi/J{t[:::_:foft0PDCCH~tJl:7-1:3:/'/J'' (PDCCH~t>l Y7°7v-A) fi, Fagin 

g Occasion(PO)b1%~.:h0o POii, ~-✓✓/J''O)§t{]H~~f=t§3T0o 

UE 100& aeNB200 fi, Paging Occasion (PO), lJz V, Paging Occasion:a:-

13 J.f50~irj7v-J;, c'cb0Paging Frame (PF) :a:-TfcO)J::5 t=HWT0c 

PP0):";/7-T A7v-A{t% (SPN) ti, TacO)A (1) j:,G:>JtilbG.:h00 
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SFN mod T = (T div N) * (UE_ID mod N) · ·· (1) 

{ELL, TVi, ~-✓✓~f~l~tt~.T0t:.ilbOJUE lOOOJDRXy-1 !J Jvc'cbVJ, ~tJF:7v 

-A0Jfjcc'~6;h00 id:..., Tf±, eNB2007'.i~SIB (System Information Block) 

f2::J:: VJ:t'o-F::\'-"Y 7' 1'T07''7;t Jv 1' DRX{[!'L ]Jz. uNAS}::rE-✓ t2::J:: VJUE 100(2::~ 

JE6.tl,0 UF~ ~DRX{[i'[OJ5t:i, fij;h7'.);;J\6v \:1Jc'cb0 0 fct.:B, UF~~DRX{[i'[7'.i~~ 

JE6htv\fctv\fflif, UElOOf±, 7'7;t1v1'DRX{[i'[~.@ffflT00 ~t:., NI±, T2:::nB 

OJ5t:ilii1J\{[i'[c'cb00 nm±, 4T, 2T, T, T /2, T / 4, T /8, T /16, T 

/327'.J;6~tR6;t1.)S{[i'[c'ib00 UE_IDf±, 1IMSI mod1024J f2::J::VJ;:ltill'J6;h0{[i'[ 

--C&J0c 

~OJ J:: 5 f2:: L t;:Jt ilb 6;ht:.PFOJ5t:i, TicOJ:it (2) f2::J:: VJ, -1✓7,o/!77-i_s~;:lt ilb, -1 

✓T,o/!7 7-i_s f 2::M J;t-t 0PO O)y7"7 v-A*%~;:lt ilb 00 

i_s = flour (UE_ID/N) mud Ns · ·· (2) 

{ELL, Nsf±, 12::'.nB/TOJ5t:ilii::k{[l'[-c:cb00 

iXt=. ;JJ:t~DRX(extended DRX) f2::"':)v\tf~i3J=IT0a ;JJ:t~DRXt2::.:Bv\tf:L ?F 

~f=~v \DRX-it-1!71v~-itJf-1'-t0t:.ilb f2::F,,,{ /~-7v-1"7'.i~fflv\6h00 

~ 81±, /,,,{ /~-7v-A, ~tJF:7v-A, JJz. lfy7"7v-AO)lilf*~7f-T~c'cb00 

~8 [2::jf--9 J::5 f=, /,,,{ /~-7v-Af±, H -SFN (Hyper System Frame Num 

berH2::J::VJJii31J6t100 H -SFNf±, t;v7'.);6ffi*P6h6n ~rj7v-Af±, SFN (Sy 

stem Frame Number) f2::J::VJJ1i31J6h0 0 -it:i7v-Af±, y7"7v-A*%f2::J:: 

VJ~31J6h00 1-') 0)/,,1 /~-7v-Af±, 1024,ffifil OJ~tY'F:7v-A [2::J:: VJ,filf}Jjt6;h6o 

1024,ffifil OJ~rJF:7v-Af2::f±, 0*7'.);61023*~--Z:OJ:/7'7 A7v-A*%7'.i~frj VJ:j:Jj 

G;h-cv\00 ~t:., l "':)O)~rJF:7v-Af±, lO{ljfilO)y7"7v-Af=J::VJtjlJ}Jjt6;h00 10 

,ffifilOJy7"7v-Af2::fi, 0*7'.J;69*~c'OJy7"7v-A*%7'.i~WrJVJ:rJ1R6;h tv \00 

;JJ:t~DRXy-1 !J Jv7'.i~~;E6;ht:.UE100f±, ;JJ:t~DRXO)y;f-1'~t;v7'.J~1/AT l'\ 

·~'Ffffl f2::J:: VJ7f--ttJla"t2::, ;JJ:t~fDRXi/Jf'p~lf5o UEl 00 f±, § UEf2::iJtJE6ht:.)eJ ~ 

~I.] tct ✓~ -✓ ✓ !J''r) ,1 ✓ F? P'J c', J::: Jltt L t:.PO OJ ~tJ! ~1t 5 a ✓~ - ✓✓ !J''r) ,1 ✓ F? f±, U 

E~~c'cb00 ~-✓✓!J''r),1 ✓}-tr)f±, ~-✓✓!J''/,,1 /~-7v-A (PH), PHP'JOJ 

00:bt.~ (PW _start), JJz. uPHP'JOJ~i T -~ (PW _end) f2::J::VJJEilb6;h0 0 

~~c', PHI±, TicOJ:it (3) ~iit:.TH -SFNc'ib00 

H-SFN mud TeDRX, H= (UE_ID mud TeDRX, H) · ·· (3) 

{ELL, UE_IDf±1IMSI mod 1024rc:cb0c TeDRX Hf±, UE10o,=~;E6;ht:.;JJ:t 

~DRX-v-1 !J Jv (eDRX cycle) c'ilb00 

PW _start!±, ~-✓✓!J''r)1 ✓F?OJlii:rJJOJ~tJF:7v-1"~7f-L, TicOJ:it (4) ~ 

iit:.TSPNc'ib00 
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SFN = 256* ieDRX ···(4) 

{1:iL, ieDRxfi, I floor (UE_ID/TeDRX, H) mod 4J 'c'cb00 

PW _endfi, ~- /✓::;lr) ,1/'FTJO)Jfi1& O)~rJR7v-A~~ L, T?c.O):it (5) ~ilMJ 

f:. TSFN--Ccb00 

SFN = (PW_st;irt + L*100 - 1) mod 1024 ···(5) 

{fl L, Ui, UE 100 f=~YE~;ht:. ~-✓✓ !lr).{ /'FTJ ~ --Ccb00 

(!llYE✓T lJ % ) 

B Tf=.:t5v \-c, ~nm~J'iJ f=f*0~YE✓TlJ %,=~::Jv \-ct~~-900 ~nm~J'iJ f=.:t5v\ 

-c, 1/A 'T AJ!st1§"m:r&IGO)~ff~ O)]j. f =7!st1§"m:r&IG$~~ffilj ~lz Ltd~Jrt:.tctfJ'T:::{I) 0) UE 

100:o~MBMS~ffl 1;\f:.? 1v'1-::\=-"Y::;z 1'/7°0- F::\=-"Y::;z 1'-it- t:''::;z~§t18"T0✓ TlJ 

%~!llYET00 .:::_O)J:':°:ifct✓T1J% (.:1- 7-.,:'.r-7-.) ~L -Cfi, MBMS-i;J--t:''7-.~L -C~ 

Jj: 0) UE 100 f=:xt'"t 0 77-A r) :r. 7 O)~;j:5~c{§" ~1f 5,:'.r-7-.;6~~ tfGtl00 

iJrt:.fctUEfJ'T::i'l) fi, jJ7:::flJM l & CfNB (Narrow Band) - IoT1J7:::fl) ~;fr; 

~;h,00 :fJ 7:::i'lJM 1 fi, UE 1 O O O)j! §t {F\ m:r&IG $i ~ 1. 08MHz ( '"tfctb ti, 6 lJ 1/-

7-. 70 D o/!J O) m :r&IG $i) f=ffiiJ ~lzT 0~~b f=, ~VJ J!R LJ!{t~ ~ ffl v\f::_fJ/'\vo/✓ 5${l:: 

(CE: Enhanced Coverage) r3z1#r~-i;J-;f>-1''"t 0 0 NB - IoT1J7:::fl) fi, UE 100 

O)j!§t 18" ffl J:&!G $j ~ l 80kHz (-ttct ;rJ ti, 1 lJ 1/-7-. 7° P o/!l 0) ffl J:&!G $j) f= ~ G f= ffilj ~J:z 

T 0 ~ ~t f =' jJ /'\Vo/✓ 5!!i fl:: rl 1#r ~y ;f,- 1' T 0 0 ~VJ~ L j! ft fi' 1~ Jjc 0) -it 7"7 

v-A~ffl v \-C[PJ ~ O){§" %~~ VJJ!RLJ!{t'"t 013z1#r--Ccb00 BT f=.:t5v \-C, 1J'T:::f 

lJM 1O)UE100~:E~ L -C!lt '.iET 0:6~, NB- IoTfJ'T:::flJ O)UE 1 00~!ll YE L -Ct J:: 

v \o fct .:t5, :::_ 0) J:: 5 fct UE 10 0 f= fi, 1f mtJ fl:: O)f:. ID,= eDRX;o~!J!'. YE ~;h,0 :::_~ ;o~!ll 

YE~tl00 

~{frJ ~L -C, L TE✓:7-. T 1"0)1/7' T Am:r&IG$i fi 1 OMHz--CN:>VJ, :.f:0)5 tiO)J!§t{F\ 

mt&IG$i fi 9MHz ( '"tfctb ti, 50 lJ 1/-7-. 7°D o/!l 0) mt&IG $i) --C cb00 ~ jJ, 1J'T::i'l) M 

1 0) u E 1 o o i :t , 6 lJ :; - A 7" o o/ !l J: VJ t a: 1i \ * :1:i $i --c 7! 1a ~ n 0 T VJ 1J ✓ !l ~ ti 1a 
%~§t{§ '9 0:'::_ ~ 11~ --C~fctv \f:. iifJ' 5m 'iW O)PDCCH ~§t{§ '9 0:'::_~ 11~ --C~fctv \0 :::_ 0) 

t:.lb, MTC rP1 ftO)PDCCH--Ccb0MPDCCH (MTC- PDCCH) tJ:~A~tl00 

[P],t~Uct:@~--C, NB- IoT[P] ftO)PDCCH--Ccb0NPDCCH (NB- PDCCH) ;6~~ 

)\.~;h,00 

~ 9 fi, fJ'T:::flJ M 1 [µ] ft 0) T VJ I) /'!l ~@'1-"Y *;v~~T ~ --Ccb00 ~ 9 f=~ T J:: 5 
f=, eNB200fi, 61J 1/-7'7°Do/!l £], P"J-CMPDCCH~;i!{§"T 00 MPDCCHfi, 

PDSCH~WrJ VJ~ -C 0 t:.lb 0)7-.,:'.T-:;) ,::i_ -1) /'!l,··~1f ffl ~!3lPo ~ {frJ ~ L -C, MPDCCH 

fi, ~ itMPDCCH;o~J!ft ~;h0-i;!-7'7v-l,~ fiJ/Jct0Y7°7 v-1,0) PD SCH 

~jrJ VJ~ -C 0 0 eNB200 fi, 6 lJ 1/-7-. 7"0 o/!l £], P"J --CPDSCH~J!{aT 0 0 j:f:., e 
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NB200 f'i, [Pl~ 0){§"%0)~VJJ!R L~{§" ~1T 5t::.ilb I=, rJ fj:O)y7"7v-J,. I= s 0 

--CPDSCH~jrj VJ~ --C0 0 j;y-::flJMlO)UElOOf'i, MPDCCH~§t{§"T0~~c' 

jrJVJ ~ tPDSCH~~'.iEL, jrJVJ ~ tPDSCHc'~{§"~h0"'f-,;7~§t{§"T00 

lJZf=, MBMSf="':)v 1--Cll£iY=IT00 MBMSffl CTJ~r:!R{~~n:it~L tf'i, MBSFN 

{~~& lfSC- PTM{~~0)2"':)0)n:itil~cb00 MRSFN{~~f=.:Bv 1--Cf'i, r'.Ut10) 

t;viJ;Gfct0MBSFN1lJ 7 ${lZ: c', PMCH~:fr L t7'-,;7;6~~{§ ~h00 ~hf= 

:xtL, SC- PTM {~12i i=.:r3v 1--Cf'i, t;v ${lZ:c', PDSCII~:fr L t7'-,;7;6~12i{§~ 

;t10 0 8 T f=.:Bv 1--Ct'i, jJy-::flJMlJG'iNB- IoTfJ'TdlJ O)UElOOi'.J~SC- PTM 

st1t~fi5:,rJ-1J::t'~±~L tflt'.iET0i'.J~, MBSFN~;i'll,'.iEL t1)J::V'o 

UE 100/'i, RRC:::i:f:7T ,1'o/ F-=E-- Fc'MBMSy- t:'':7-~§t{§" L ttJ:: v' L, RR 

C7 ,{}-:';v-=E-- Fc'MBMS-v- t:''7-~§t {§" L --Ct J::v 'a 8 T f=.:Bv 1--C, UE 100 il~R 

RC7 ,{}-:';v-=E-- Fc'MBMS-v-t:''7-~§t{§"T0-7-7-~± ~ L tfll,'.iET00 fct.:B, 

RRC7,{}-:';VE-- Ff'i, y;V,_1/}-:';tk]'fj~13U
0 

y;V,_1/}-:';tk]'fj O)~it', UE 1000) 

:::i ✓T::\=-7- 1'·t1f ffl i'.J~eNB200 f=iwt~ ~h0 t::.ilb, RRC1J;H,n::a:-if--'?iPf=ti IB T 0~~ 
7J~c'~0o 

~ 10/'i, ~nm~J'fj f=%0UElOOi'.J~SC- PTM§t{a~ff '5i/]fpO)~fJ1J ~~T~ 

c'cb0 0 UElOOfi, j;y-::flJMlxf'iNB- IoTfJ'TdlJ OJUElOOc'cb00 

~ 10 f=1f--t J::'S f=, 7- To/:::iS U=.:Bv 1--C, UE lOOfi, eNB200~:fr L --CEPC20 

7'.J;G USD (User Service Description) :a:-I&1~T 0 0 USDf'i, :'.fr MBMSy­

t:''7-0) £* 13":Jfct·t1f ffl~mf~T0 0 USDf'i, MBMSy-t:''_:;z;:::'~ f=, ~ ~tMBMS 

y-t:''7-~!l531JT0TMGI~, ~ !tMBMSy-t:''7-i'.J~t!f~~h0J1'rJ~ fy:~, ~ !t 

MBMSy-t:''7-0)mf~lffl ~fi · *~ T a~r~9 ~, ~!3Ua 

7'To/7°S21=.:Bv 1--C, UElOOl'i, MPDCCHx f'iNPDCCH~eNB2007'.J;G§t 

{§"T00 MPDCCH& lfNPDCCHO)-{-;h-{"'hf'i, :/7-T Jd1fffl (SIB: System 

Information Block) O)J!J~Jr~~TJ!J~Jrii~L~r:IfFl'ffl (Direct Indication) ~13U 0 

~ 11 fi, Direct Indication~~-9~c'cb00 ~ 11 (a) fiMPDCCH 9'1 O)Direct 

Indication~:,f-L, ~ 11 (b) fiNPDCCH9'1 O)Direct Indication~1f-T 0 UElOO 

f'i, Direct Indicationf=£--Sv 1--C, v1fh7'.J;0):/7-'T J,.•t1fffl;6~J!*fr~ht::.~~~ 

!,£ ~ L , SIB l;l ,{ 7° 1 ( SIB 1 ) ~ ~ G t =st{§" T 0 a SIB 1 f'i , 15- SIB 0) 11! *fr~ ~ ~ ~ 
T,;l :7''ffi: % ( valueTag) ~13U 0 UE 100 f'i, ,;7 :7''ffi: % f=~ --Sv 1--C, SC - PTMffl 

O)SIB-c:cb0SIB?1'17°20 (SIB20) O)j!*fr~~~'jciJffiT0 0 ~~-c:('i, SIB20i'.J~ 

J!*Jr~h --Cv 10~{&: '.iEL ti£ iY=! ~ii ilb0 0 fct.:B, SIB20f'iSC - MCCH0)7--7y;i 

- lJ ✓:7''•t1f ffl O),ij~13 tf O)c', J!*fr f'itmc'cb0~~ :-tGh00 

7-To/7°S3 i=.tov'--C, UElOO !'i, BCCH~:frL t eNB200iJ;GSIB20~§t faT 
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0o SIB20(i, SC- MCCHO)J&1~t:::_~,~ft·t~ffl (A,)-:).-,_-1):'.,/:7'',t~ffl) ~~ts>o ['Kl 

12/i, SIB20~~T['KI c'cYJ00 ['Kl 12 (:=_~T J: 5 (:=_, SIB20 (i, SC- MCCHO) 179$ 

7J~~J!6h1~0Jsl :.WI ~~Tse -mcch - ModificationPeriod, SC- MCCHO)j! 

fa (:flfj!) a#Fl"f9 Fl"f9PP?i~1!\Ui7v-AJ3cc'~Tsc-mcch - RepetitionPeriod, sc­
MCCH7'.J~,7_,)-:)_::i..-Jv6.tl,01!Ul 7v-AO);d-7to/ }-~~Tse -mcch - Offset, 

lJz. VSC- MCCH7'.J~,7.,)-:)_::i..-/v6h0--l;J-:f7v-l-,~~Tsc-mcch- Subframe 

~~~tJ,0 sc-mcch-RepetionPeriod (~*2, 560msm) ,:::_sc- MCCII (SC 

PTM Configuration) 7'.i~J!1a6.t"G0 0 UElOO(i, sc-mcch - ModificationPeri 

od (~:k655, 360ms = *110. 9251) m f:::_sc- MCCH~l&1~T00 .::::.O)J:'SftSC 

- MCCHO)J&1~(i, UE1000)mJt~jJ~t~1J06--1t1~0 0 

-7-To/7°S4(:=_;t31;\-c UElOO(i, SIB2Q(:=_£--5v\-C, SC- MCCH~frL -CeNB 

2007'.i,.GSCPTMfiltn:·t~ffl (SCPTM ConiiguraLion) ~5t1aT00 ~~v,,,(z(:=_ 

:tov \-csc- MCCHO)J!1atc::.(iSC-RNTI (Single Cell RNTI) 7'.J~fflv \Gh00 

i'X] 13/i, SC- MCCHq::i O)SCPTMfiltn:·t~ffl (SCPTM Configuration) ~~T 

(iK]c'cYJ00 (iK]13(:::_~TJ:5f:=_, SCPTMfiltn:·t~ffl(i, SC-MRB(Single Cell MB 

MS Point to Multipoint Radio Bearer) ~frL -CJ!1a6h0MBMSy-t:'',7_ 

(:=_Ji[ FA Pf~~ ft ffirHff'IJ ·t~ ffl ~@;-tr a SC PTMfilt n: ·t~ ffl fi, 3 !rd~ ffl ~5!1a -t 0 t ;v tc 

:toft 0~SC- MTCHO)Jlx'.iE~~tJ>sc -mtch - Info List, & VSC- MRB~:il'L 

-CMBMSy-t:''A~mf:itT0~~t;vO)lJ.A1'c'cYJ0scptmNeighbourCellList~ 

~tJ, 0 sc-mtch- InfoListfi, lJz(irJJjcO)SC- MTCH - Info~~tJ,0 1')-SC­

MTCH - Info(i, SC-MRB~frL -CJ!1a6h0:i1Hf9lO)MBMSt7S/3:'./0)·t~ffl 

(mbmsSessionlnfo), 3 ~${MBMSto/✓3:'./(C::.5<;ffitT0G- RNTI (Group RNT 

I), & VSC- MTCHO)fc/j/')O)DRX·1~ffic'N.:>0sc-mtch-schedulinglnfo~~ts, 0 

mbmsSessionlnfo(i, MBMSy-t:''-7-~~31JT0TMGI& Vto/:/3:'./ID (sessio 

nld) ~~tJ,0 G-RNTUi, '? ;Vr::\--y-7- }-!J'';v-7° (J! 1*~":J [:=_(i, ~'.iE!J'';v-7°'.m-C 

O)SC- MTCH) ~~31J-t0RNTic'cYJ0 0 G- RNTHi, TMGU:::15<;f 1 c'--<'o/1:'.0 :'./!J'' 

6h0 0 sc-mtch -schedulinglnfofi, onDurationTimerSCPTM, drx- Inact 

ivityTimerSCPTM, schedulingPeriodStartOffsetSCPTM~~tJ,0 schedulin 

gPcriodStartOffsctSCPTM(i, SC- MTCH -SchcdulingCyclc& VSC- M 

TCH -SchedulingOHseL~~tJ,0 .::::..::::. c', SC- PTMf~J!ri'iJ ftO)DRX(2::_--:)v \-Cf~ 

~T00 SC- PTMf~J!li'iJftO)DRX(i, J::~Lt:-:DRXt(iJ!lU'z:Lfcjf]fp-C:cYJ00 SC 

- PTM{~J!fPl ftO)DRXiJ~filt'.iE~ht=.UElOO(i, RRC:::i;t!J'T -1o/ F-=t--Fx (iRR 

C7 -1F1v-=E-- F(:=_;f:31; \-C, :xtfitT0G-RNTI~ffl v\-CPDCCH~Fl"fiJZ~":J [:::_~tijT 

0 0 onDurationTimerSCPTMJz(idrx- InactivityTimerSCPTM7'.i~i/)fpq::i (ru 
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nnning) c'Jbofflif, 7 !JT ,17''S~fR9 2::'.fst0 0 UE 1 OOf'i, 7 !JT ,17°S~fR9 [C:}31; \-CPD 

CCH~~tlT0 0 ~t::., UElOO('i, 1[ (SFN * 10) + subframe number] 

modulo (SC- MTCH -SchedulingCycle) = SC- MTCH -SchedulingO 

ffsetJ 7'.J,;t]Mft::.2-hofflif, onDurationTimerSCPTM~lffi:Pii'Eitoo UElOOf'i, P 

DCCH7'.J,;DT ,~{§~~--t:l:Jl}if, drx- Ina ctivityTimerSCPTM~lffi:Pf'1Eit0 0 

ATo/7°S5[C:}31;\t, UElOOf'i, SCPTMiJt'.rE·~t'f¥R (SCPTM Configuration) 

9"0)SC- MTCII-Schedulinglnfo[:=_£~1;\t, SC- MTCII~frL t, § !f7'.J,; 

lJJ. ~ 0) Jb o TM G Uc:x;f f,t,-9 0MB MS y- t:''A ( 7' -5') ~st{§ -r 0 0 ~ m_\ v -1-Y [ C :J;3 

v\t, eNB200f'i, G- RNTI~ ffl v \tPDCCH~~{§ Ltdi, PDSCH~fr'-L t-J'' 

-?'~~{§"Too UElOOf'i, lm:*c't8192ms~f:=_ 7'-1lst{t~ii\df00 ::_O)-=j''-11 

st{§"f'i, UElOOO)m JtmJJ ~*/JD~it1~oo 

(i/Jfp/~5'-:,,,,) 

0, T f~:}31; \-c ~M[,lf;;J'flH~ {*oiiJfp/~'.)"-:,,,,(~ --:iv \-cw~~Toa ~1Jt! 2::'. L-c UEl 

oor:-t, '/AT A~st1~mtiJ::VJtJxv\ium~mti~iP"lc'fflUJm%~~st1~--toJ::5 re 
tA'fiJG6hf::.~st1tti (stfti'm 110& lftrHJllJ:i'f~ 130) 2:::, J!st1tti~ ffl v \t eNB2002::'. 

O)~irl5m1a ~:f'f 5 mrJ 1J11Ji'fn 30 2:::, ~-OIILt oo mrJ ~.!Hffti~i 2::: Ii, UE 100 7'.J,;M 1 fJ7'-:::flJ 

[c~·to~iffcf'il. 08MHz(·tfct;LJ1=:J, 6lJ1/-AfPo/-70)fir.l:i~i)c'JbfJ, UEl 

007'.J,;NB - IoTfJ-;r:::flJ tC~ T offlif fc f'i 180kHz (--tfct;bij, 1 lJ 1/-A 7'0 o/-70) 

firri~i) c'Jb0 0 mfHJllJ:i'f~ 130/'i, eNB200~frL tt!{:ft6ho? Jv':r::\=-"YAf'/7°0 

-F::\=-"YA }-y-t:''A (MBMSy-t:''A) ~st1t--tot::.6'J[C~,~fct·~t'r¥R~, mrJmHrrti~i 

17'1 c'eNB 2007J"t:i5t{§"T oJL1~ ~ff 5 o 

(1) ji]fp/~'.)"-:,,,, l 

r5zttLt::.J::5 [C, iJ-;7'-:::flJMlx f'iNB- IoT:tJ-;7'-:::fl) O)UE1007'.J,;SC- PTMst{~~ 

:f'f5fflif, UE1000)mJtmJJ~ti1JD6itoo /r,f[C, eDRX7'.J,;UE100[Cfilt'.rE6ho7 

-A~;fl\'.rETo2::'., SC- PTMst{afclilit;Lf::.r);:r.,{ !77o/7°[CJ:: fJ, +0-fctm JtmJJ 

~1J fm\G:S<:]J * i'.l,;1~ G,t1.Jct< fct o~ it i'.I,; cb oc J:: "'.::it, UE 1 O O 0) m Jt mJJ 0) ti /JD ~:jlj] mrJ L 

--:i--:isc- PTMst{t~ PJfi~2::'.--to::.-~7'.J,;~~hoo 

i/]{1::/~5'-:,,-,1 (C:}31;\t, UElOO [C('i, :'JfrJfilt'.rE6hf::.y-t:''A~J\IJ-=f (TMGI) 

~!c.tt--t o§r'.iL 0)1Jc.ttfrJ;{;,js:;6,;iJt ft Ghoo ~ffrJ 2::'. Lt, BT '.iL 0)1Jc.tt¥l{:$: f'i, UICC 

(Universal In Legra Led CircuiL Card) c'Jb0 0 :'JfrJfilt '.rE6hf::. y- t:''AiJGJ\IJ-=f 

f'i, /r,t'.rEO)MBMSy- t:'';q~:Wffl O)y- t:''7.~f!!GJ\iJ-=f-CJbo 0 /r,t'.rEO)MBMSy- t:''7. 

f'i, 77-Ar)x 7jllj2,{~y-t:''A c'NJ"'.::itbJ::v \o 

::_,nf:=_J:: V), UE 100 f'i, USD~.:i:=::\=-"Y A r-c'J&1~--to::.-2:'.fct<, eNB200 ( y- t:'':,,,, 

!J''t;v) 7Pt:it!f:ft6hoSC- MCCH~ Jtof::ftc', eNB2007Pt:i/r,t'.rEO)MBMSy 
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- t:'':;z;o~f\if;(t~h0~2::'.~11li£T 0~2::'. :o~c'~ 00 J:: 0 t, RRC7 -1F;v-=t-- F 0) UE 1 O 

Oti, USD~}&f~T0 t::.ilbt::ft [CRRC:::r*:7T-1o/ F-=t--F [c~~T 0~-~;o~fctv \o ~ 

t::., UE lOOtieDRXO)r) :r.-1 :77::;7°~~ ( ~-:)✓:7''11l!£~~) [C, SC- MCCH~§t{B" 

L ttJ::v\ 

(2) ifJ{'Fr~'.)"- /'2 

J::JltLt::.J::5 [C, UElOOti, MPDCCHJZliNPDCCHq::rO)~,lffrjm~Q·1~ffl (Direc 

t Indication) ~§t{B"Ltdf, SII31 q::r 0)5':7''ffi:% (valueTag) ~§t{B"L t~ii£ Lfct 

rt ;t1 r:f' SIB 20 0) ~ iJr ~l£ ~ -9 Q~ 2::'. ;6~ c'~ fct V \0 ~ 0) J:: 5 fct5' :)''ffi: % O)§t {B" & V 

1'llfrt:-O)JL!d:f ti, UE 100 0) 1~ 1f ffi: 1J ~:l:i JJD ~{t 00 

ibf'F/~?1- ✓2tc:J:3v\t, uE1ooti, trJ~~,m:ti~i£J, rO)m:1Jix~i~~--t0mYE~:E1 

rfJlJ/':7#trJfJ!ll'T~*;v (MPDCCHxtiNPDCCH) J:: c'eNB200;o,t::i~iJrjm~Q·1~ 

ffl (DirecL IndicaLiun) ~§t{B"T00 ~*Jrjm~Q'1~ffl ti, SC- PTM,ffl 0)/7' T A·1~ 

ffi7"0::;:7 (SIB20) O)~*Jr~~Tffi lO)~*Jrjmj;'Q, SC- PTM,ffl O)? Jv':T::\'-~;<. r-#JrJ 

1J!IJT~*Jv (SC- MCCH) O)J!J~fr~~Tffi20)~*Jrjmj;'Q, SC- PTMffl O)? Jv';T::\'­

~ 7- HtrHJ!ll'T~*;v (SC- MCCH) q::r c'~~h0*'.,EO)MBMSy-t:''7-[C~T0~ 

iJr~~TIB30) ~iJr5m~ri, 0)'5 t_:;,Pfct< 2::'.t 1 ---:)~'6tf o IB U7 ~IB 30) ~ifr5fflj;'ri 0)-{­

h-t."'hti, 1 t:''::; r-0)77:7''2::'. L tYE~~h ttJ:: v \0 ~iJrJffij;'w1~ffl (Direct Indicati 

on) fi, ~1f7;t-?::; H:: ffl v \ttJ::v \ L, ifrt::.fct7;t-?::; r- (ifrt::.fctPDCCH7;t­

?::; r-) ~YE~ L tt J:: v \0 

ffilO)~*Jrjmj;'Qti, SIB20f)i1ffic'O)~*Jrjm~Qc'cb0 0 UElOOti, MPDCCHxti 

NPDCCHq::r 0) ~*Jrjm~Q'1~ffl (DirecL IndicaLiun) ;o~ffi 10) ~*Jrjm~Q ~'6t?~2:'. [C 

J;tc-c' SIBl~§t{B"Lfct<-ct, SIB200)~*Jr~lii~f!!GT0~2::'.:6~-c:~00 

ffi20)~ifr5fflj;'rit'i, SC- MCCH ('"tfct;bt:i, SCPTM Configuration) O)~ifr5m 

~Qc'cb0 0 eNB200ti, SC- N- RNTic'7':77/'7°Jv~ht::.MPDCCHxtiNPDC 

CH[CJ::fJIB20)~*Jrjm~Q~UE100[CJ!{aL ttJ::v\0 UElOOti, MPDCCHxti 

NPDCCHq::r 0) ~*Jrjffij;'Q'1~ffl (Direct Indication) i6~ffi20) ~*Jrjffij;'Q ~@;-t;,~2::'. [:=_ 

J;tC t, SC- MCCHO)~ifr~i£~T0~2::'.;6~c'~00 

ffi30) ~*Jrjm~Q ti, SC- MCCHq::r O)sc-mtch- InfoList0)5i:J*YEO)SC- M 

TCH- Info[C~T0~iJrjm~Qc'cb00 *'.ir:O)SC- MTCH- Infoti, *'.ir:O)MBM 

Sy- t:''7- ({frJ iJ:f, 77-Ar) :r. 7jljc, fB"y-t:''7-) 2::'.:xtfitNttGh --Cv \go J! ft~":J [Cti, 

*'.,EO)SC - MTCH- Info ti, *'.,EO)MBMSy-t:'';<.~~f!!l531JT0TMGI (y-t:'';<. 

~5:\1/~) ~'6U0 UElOOt'i, MPDCCHx t'iNPDCCHq::r O)~iJrjmj;'Q·1~ffl (Direct 

Indication) ;6~ffi30)~iJrjm~Q ~'6tf~2::'.tCfitC t, SC- MCCH~§t{B"Lfct< -Ct, 

*'.,EO)SC- MTCH- InfoO)~iJr~aiN~T0~2::'.:6~c'~00 tJJjcO)MBMSy-t:''7-
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0) t h-t'' ,f1 0) ~ *fr~ Jffi ~n pY 1i~ ~ T cdi ii" , ~ *fr Jffl ~w~J ffl (Dire Ct In di C at i On) lt:f 
0)2t:''o/ 1'£J-J::: ~ffi30) ~*frjm~Q [:=_jrj VJ~ tttJ::v \0 "a- t:"o/ }-O){l[tg'J'iMBMSy- t:'' 

7' (J! fi~":l [Ui, SC- MTCH - Info) ~:xtfitftvtGh00 t:''o/ Hll:@':~MBMSy- t:'' 

A~if):X;j-),t~ ~fi'Hi, eNB2007'.PG UE 100 (:=_SIB~ f:=_J:: VJ~YEEh tt J::v \0 -=:_u-JfflE' 

UE 1 00 t'i, ~*frjj~Q ·~Jffl (Direct T ndi cation) q:r O)ffi30) ~*frjj~Q 0) t:''o/ Hll:@': [:=_ 

£.r:5v\t, SC- MCCH!t:f O)sc-mtch- InfoListO)ST:J, 2::'0)SC- MTCH - Info 

7Jj~*fr2,;hf:_7'.p~itfjl,£ T 0o 

UElOOf'i, ffi2&Vffi30)~*frjm~Q75jmf~Ehtv\fctv\fflE, SC-MCCH mo 

dification boundarym{) L( l'iSC- N - RNTic' 7':'.77:1/7';v2,;hf:.PDCCH~st 

{t'"t0m[:=_, SC- MCCH~stftL, J!~O);b0TMGI[:::_1il--t0iJtYE (SC- MTCH 

- Info) O)~*fr~~~1iwi£ L ttJ::v \o 

(3) i/Jfp/~'.)"-:1/3 

iiJ fp/~ ,Y- :1/ 3 f'i, ¥f YE 0) MBM Sy- t:''7- 0) We ft lffl Pf;~@:~~":) t-=- UE l O O t-=-5m ~Q 

PT1ig~T0i!Jff/~?"-:1/c';b00 

i/Jfp/~'.)"-:1/3 [:=_;}3v\t, UElOOf'i, trJmHfti~i£J, r0)1ffJ~~i~ffT0PDSCH 

J:::c'eNB200;6,G~-✓✓:'.7''JT~-✓~stfaT0c ~-✓:1/:'.'.l''JT~-✓ f'i, ¥J'YEO) 

MBMSy-t:''7-0)y-t:''7-~5Jlj-=f (TMGI) ~3<D'o ~-✓:1/:'.'.l''Jo/'t- ✓ ('i, rJ~ 
O)y-t:''7-~5JIJ-=f (TMGI) ?5;Gft01J7' 1'~'6 lvc'tJ::v \ 0 -=:_,n[:=_J::VJ, UE lOOf'i, tr,'f 

YE 0) MBM Sy-t:'' ::;z 0) Jffi2, 1§ 7Jj lffl-Pf; 2- ;h0-=:_ ~ ~jj,£ ~ L, ¥f YE 0) MBM Sy- t:''::;z ~st 

{§T0f:.ilb 0)7l!,@~lffl-PfiT g-=:_~75jc'~ 00 J::--:i t, UE 1000)? :r--1 :'.77 o/7°~~,~~ 

;J, ~JH:=_ {¥l /l!) g-=:_~ 7Jj c'~ 0 0 ft ;}3, ~ffi)t ~'J ft~-✓✓ :'.'.l''j o/'E-✓ fj:, y- t'.''7,jJG5J1J-=f 

(TMGI) ~'6UO)-C:f'ift(, Pf Cf t±:\ LJ;j-*O)UE l 000)~l'!!l5JIJ-=f (IMSI~) ~'6tr-=:_~ 

t:::_ W~T ~~c';b00 

eNB200f'i, P-RNTic'7':'.77:1/7°1v2,,hf:.MPDCCH_X f'iNPDCCH[:=_J::VJ, ~ 

-✓:1/:'.'.l''Jo/t- ✓~J'.l)i~PDSCH 0x1fftiPDSCH) ~tijYE'"t0 0 t Lt, eNB200 

f'i, .J:sYELt:.PDSCHc'✓~-✓:1/:'.7''Jo/'t-✓~~ft-t00 UElOOf'i, P-RNTI--z:'7' 

:'.77:1/7° JvEhf:.MPDCCH_X f'iNPDCCH~stft--t0-=:_~ [:=_J:: VJ, ~-✓:1/:'.'.l''Jo/t 

-✓~J'.i~PDSCH (Jx1fftiPDSCH) ~jj,£~T00 tL t, UElOOf'i, jj,£~Lt:.PD 

SCHc'~-✓:1/:'.'.l''Jo/t-✓~stftT0c UElOOf'i, ilJ{t/~::$7-:1/1 c'i~~Lt:.:!J]'iu 

~YE~nt:.-v- t:''7-jJG5JIJ-=f (TMGI) 7Jj~-✓:1/:7''}o/'E-✓ lt:f c'~~,h tv \g7J;:a75; 

~itiliiR L-ctJ:: v \o 

UElOOl:L ~-:-):1/:'.'.l'Jo/t-:-)f:=_'6:i:h0-v-t:''7-~5:\1/-=f (TMGI) 75~~TMBM 

Sy- t:''7-0)st{t~~ tl>fflE, eNB200~0)RRC~ff1t~itf _S',,: L ttJ:: v \o -=:_O)fflE, 

UElOO['i, eNB200[CRRC Connection Request}o/t-✓~~faL ttJ::v\L, 
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y:7-."':'./F:l:kJ'ijO)fflif l'iRRC Resume Request}o/-t'-:P~eNB200 [:::.~{§"Lt 

tJ:v\0 ~v\f'i, UElOOf'i, RRCt~J0:~1it3'z:T0,:_~[:::.{~;t t, SIB20&u/xf'iS 

C- MCCH~J&1~ L, -{-O)fj, SC - PTM;6,;~{§"~;h tv \;hf:f, §t{§"~!tl:lj-tt J: 

v \ 
0 

( 4) if] {'Fr~ 5'- :'./ 4 

ibff/~'.)"-:'./ 4 [:::.::}3v \t, UE 100 f'i, /r,'f ;EO)MBMS--lf- t:''_:7,.0)mf:tt.;6,; ~IHt~;h0 

a~ F~9 & utT: f:tt. 11,; tit T ~ h0 a~ F~90)51=J Y fct < ~t - j-; ~~Ta~ F~9 ·t1f ffl ~eNI3 2 o o 1J, 

G§t{§"-9 00 a~f~9·t1f fflf'i, SC- PTMffl 0)-"/ ,:7.. T A·t1f ffl7°Po/:7 (SIB20) x f'iSC­

PTMffl O)? ;v':f::\=-"\7 ,:7.. }-ffifHJ11J':f"\7 :f;v (SC- MCCH) f :::.J: VJeNB2001J,G~f§"~h00 

SIB20x !'iSC- MCCH (SCPTM Configuration) f'i, 1lJy:O)--lj-- t:'':7-.~5:\IJ--r 

(TMGI) ~, ~ i1Hl~O)--lj-- t:''_:7,.~5:\IJ--r (TMGI) O),{-,:h-t_'',:hO)a~r~i·t1fffl~, 1J,Gfct0 

l}_:7,.],~'6 lvc'tJ:v \0 -=-nt:::.J:VJ' TMGI~H=-lffi Pi'tri~r~,~~UElOO[:::.iiJd~ri-t-0-=-~11,; 

-c:~00 J:,::i-C UElOOf'i, § !r;6,;~~0)&J0MBMS--lf-t:''7' ({frJ)tf';f, :iJ~,j~JE~ 
;ht::--lf- t:'',:7..~5:\1[--=f ;6,;~TMBMS--lf- t:'',:7..) 0)1/H;tt.;6,;lffi fzif~;h0 :ic', ,:7..lJ-7°:l:kJ'ij 

~*l r~T 0 _:_ ~ 11,; --c ~ 00 

a~ r~i 't'Fl' ffl i± , m f:tt. lffi Pt a~ r~i & -am f:tt. tit T a~ r~i 0) tiM dj- if v-tt --c: &) "'.:) -ct J: v \ 0 ~ v \ 
f'i, a~ r~i ·t1f ffl f'i, m1:tt. lffi Pif a~ r~i & -am 1:tt.r~m a~ r~i ({frJ ;t t:f, 1 :51 r~i) O)rJl.lj-if;r_>-lt 

--c&J,::i ttJ:v \0 m1:tt.!ffl tzif~~r~, (& -am1:tt.*~ r ~~r~iH±, H -sFN t:::.J: VJ*f].~n -ct 

J:v \ L, UTC (Coordinated Universal Time) [:::.J: VJ:1S(m~n ttJ:v \ 0 

H - SFN[:::.J:VJ:1S(m~n0fflft, UElOOf'i, mf:tt.lffi Pta~r~,~~TH -SFN11,;7o/ 

7°77?:'./F ( # 1023~ # 0) fjO)H-SFNc'&J0~!;gmIJGT0 0 ~14/'i, H-SFN[:::. 

J:VJ:1S(m~n0m1:tt.lffi tzifa~f~9 ~~T~-C:&J00 ~ 14 (a)f'i, UE 100;6,;, H - SFN = l 

500) a~ AU:::.::}3v \t, SC- MCCH q:r--c:m{:tt.lffi tzifa~ r~,11,;H - SFN = 2oo~~~;h0 

7- ,:7..~~T O ,:_O)fflif, UE 100/'i, 7o/7°77?:'./F ( # 1023~ # O)ijO)H - SFN 

= 200 [:::_.:j:31,, \tMBMS--lf- t:'',:7..0)mf;tt.;6,;lffi Pif~n0~aiN~T 00 ~ 14 (b) f'i, UEl 

001J,;, H -SFN= 3000)a~i;U:::.::}3v \t, SC- MCCHq:r--cm1:tt.lffiPifa~f~91J,;H -SF 

N = 200~:,f-~;h0,:'.r- ,:7..~:,f-T o ,:_O)fflif, UE 1 OOf'i, 7o/7°77?:'./rt ( # 1023~ 

# 0) 1& O)H -SFN = 200[:::.::}3v \tMBMS--lf- t:'':7,.0)mf;tt.;6,; lffi:{z15~;h0~i;g~T00 

,:_O)J: 5 fctfflJlrJ ~Jc 156 0-=-~ [:::.J: VJ, UE 100 ~* o/ 1' TJ-:7 ~--cmf:tt.lffi :(zif a~r~, O)jgffR t=­

f ;h;6,;1_:_ C0-=-~~llJ5 lL T 0_:_~;6,;c'~ 00 ,:_O) J: 5 fctm.J:lrJ ~ L tf'i, ff~ ;t f:f 1UE 100 f'i, 

H - SFND,;7o/777? :'./F (J:JJz{[[ [:::.Ji Lt::) 1& 0), rs YEH - SFN~m1:tt.lffi :(ziflJ-1~ 

::,,,:7'· ~ L t3:1:i9f Lfct itn t:ffctGfctv \ J ~v \5J: 5fctm~rJ ~'"t 0_:_~11,;--c~ 00 [P],tJfct~ ;tj-; 

c', H -SFNO)J:JJz[:::.{~;t tSC- MCCHx f'iSIBO)modification boundary~ 

fflv\t, SC- MCCHxf'iSIBO)modification boundaryO)tJ(O)boundaryf.U%: 
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0)?7 -1~2/!J'' [:::_~t ':13 T0H - SFN--ct\%f;tt;6~ ~IHt~t10l'. L ttJ:v \0 

~jJ, UTC[:::_J: VJ~ffl.~;h0tl!E, UE100;6~GPS~~~L t:toGf, ffl.tf O)UTC 

~'Pli£T Q~l'.:6~--c~ftv \7-~ttll'.iE~h00 {_ll L, ml'EO)UTC;6~SIB?7-17°l 6 (SI 

B 16) --ct!Ef;tt~;h tv\0tl!it, GPS~~frJ ffl 7F'(j!gftUE100--C&J"'.J tt UTC~~t£ 

T 0~ l'. ;6~--c~ 00 J:--:J t, e NR200f'i, §I !f il~ S TR 1 6~J!ft L tv \0:l:Jl}it f:=_~i--:J t, 

UTC [:=_J: VJ~m~n0tif;ttlJIHtRtF~9~UE100 [:=_tif;tt L ttJ:v \0 

(5) i/Jfpr~;l-2/5 

J::~Lt::.J: 5 [:::_, jJ /"Vo/1/3~{1::; (CE)~~ MJ l'. Lt, MPDCCH (JZ f'iNPDCC 

H) l:PDSCH (t!HW:r~PDSCH) l'. f:=_~VJ~ LJ!{§"iJ~Jiiffl ~;h1~00 ~VJ~ LJ!{§"iJ~Jii 

m~n0t!JJE, UElOOf'i, lm:*~VJ~LJ!{t@JJyJz lf~~O)~VJ~LJ!{t@JJY:~t~ 

imL tv \0~l'.ii~~~Lv \0 

i/Jfp/~;l-2/5 [:=_;f:31; \t, UElOOf'i, #trJ~im:1:~~i0. rO)m:IJ!x~i~~T0ffl;E~~ 

TVJlJ 2/!JtfflHJ!ll'::f~ :f-Jv (MPDCCHJZf'iNPDCCH) O)~VJ~LJ!{a@Jfy:R_ CftffrJ ~i 

m:l:~~i0. rO)m:r~~i~~T0~~TVJlJ2/!J:#:~1'-~;t.;v (Jxm:r~PDSCH) O)~VJ 

~L J!ft@J Jj:0)'5 t:; !J>ft< l'.b ~ jJ ~~T~VJ~ L@J Jy:fA'ffl ~eNB200iJ,Gstf8"T 0o 

~VJ~L@Jtx·tR'fflt'i, lm:*~VJ~LJ!fa@JtY:& v~~O)~VJ~LJ!fa@Jty:O)!J>ft< l'. 

t~1J~~-t0 ~VJ~L@Jfy:fA'fflt'i, SC- PTM}H 0)1/~T AfA'fflf Po/:7 (SIB20) 

JZf'iSC- PTMffi O)? ;v3'-::\'-~~1'ffilHJ11J3'-~;t.;v (SC- MCCH) [:=_J:VJeNB200iJ,G 

''f:{3°~-Yl '"L VS P ~4 u'cJo 

I§ 15/'i, ~VJ~L@JJX·t1fffl~~Tl§--C:&J00 I§ 15 (a) f'i, SIB20 q=r--c:~VJ~L@Jfj: 

·t1fffl ( # oI repeLiLion) il~tff;tt~;h0,r-~~~To I§ 15 (a)t:=_~T J:5 [:::_, eNB2 

00/'i, srs204rc:, SC-MCCH[~:xtr.tT0MPDCCH (X f'iNPDCCH) O)~VJ 

i!x L@J ~J1f ffl l'., SC - MC CH f :=_:x;f fit T 0JX m:l:~PDS CH 0) ~ VJ i!x L@J ~J1f ffl l'., ~ 

t11':f;ttT00 UElOOf'i, SC- MCCH[:=_~VJ~LJ!{§"il~Jiiffl ~;h0tl!it--ct, SIB20 

q=r O)~VJ~L@Jty:·tR'ffl[:=_£---:51; \tSC- MCCH~JiitW [:=_5tfaT0~l'.:6~--C:~00 ['gj 1 

5 (b)f'i, SC - MCCH q=r--c~VJ~L@JJj:·t1fffl ( # of repetition) 7JqJEf;tt~;h0,:r 

-~~~To ['gj 15 (b) (c".:_~T J:'5 [:=_, eNB200f'i, SC- MCCHq=r--c, SC- MTCH 

[:=_5<;j-fitT0MPDCCH (JZ f'iNPDCCH) O)~VJ~L@J~·t1fffll'., SC- MTCH[:=_J;f 

fitT0Jxfi¥:r~PDSCHO)~VJ~L@JJj:·t1fffil'., ~11H;ttT00 ~~--C:t'i, ~VJ~LJ!ft@J 

Jj:·t1fffl;6~MBMSy-t''~~ (TMGI~) ,:::_tff;tt~;h0~ff1J~~L tv\00 UElOOf'i, 

SIB20 4-1 O)~VJjgL@JJj:'i'l'Jffl [~£---:51; \-csc- MTCH~Jif WJ l~stfaT0~l'.iJ~-c:~ 

0o 

(6) i/Jfp/~;l-2/6 

UE lOOl'i, SC- PTMst{a q=r [:::_ ~O)t;viJ,G{i!!O)t;v[:=_~i/JL1~00 ~O)J:5ft§ 
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ir(:=_:}31; \t, SC- PTMst{§~*~*irirt~2::'.To2::_2::'.7J~~ ~Lv \0 

i/J{'p/~ :57- ✓6 (:=_:}31; \t, UE 100 ti, eNB2007J~~:f!!:!T o--l;J-- t:'' ✓ l,ft;v(:=_~~ 

To~~'E/v7J~tJHtlToMBMS--l;J-- t:''7, t-=--x-tfiti'tvt Ght:.::;l;v-7°RNTI ( G-RN 

TI) ~eNB2007P6--l;J--t:''✓:~lt;v~frL tst{aT0 0 Tft;b~, UEl00ti, ~~t 

Jv7J~ffl v\oG- RNTT~--l;J-- t:'' ✓l,lt;vir>Gst{§"T0 0 ':13 itG- RNTHi, SC- PT 

Mffl (J):/7' T L,f~ffi7"oo/:7 (SIB20) X ti SC- PTMffl (J)? Jv'T::\'-"Y 7' r-#JIHJ!IJ'T"Y.'.f 

;v (SC- MCCI I) (:=_J::VJeNI3200 (--l;J-- t:''✓l,l''t;v) iJ,GJ!{a~hoo 

eNB200 (y-t:''✓l,l''t;v) ti, G- RNTI(:=_jJO ;t t, ~~t;v(J)SC- MTCH7'7 

✓ ,:1.. - IJ ✓ :7°·tw¥li (sc -mtch - schedulinglnfo) ~ UE 100 f:=_ftld:tt L tt) J:: v \o .9-JGv \ 

ti, eNB200 (y-t:''✓l,l''t;v) ii, ~~t;v(J)SC- MCCH·twffl (SCPTM Confi 

guration) (J)~t~UE 100 (:::_tJH::!:t L tt J::v \ 0 2::_;h,(:=_J:: VJ, UE 1 00ti, --l;J-- t:''✓ J,7''t 

;viJ,G~tft;v(:=_~i/JLt-=.fflffc't, ':13 j;&~tft;v(J)SC- MTCH~ii-'\"iJ,(:=_stfa 

To2::_2::'.7J~-c:~0 0 ft:J:3, eNB200 (--l;J--t:''✓J,7''t;v) ti, ~~t;v(J)SIB20(J)Yft<2::'. 

t-:i:f~~UEl0Q(:=_t:/H:ttL ttJ::v\o 

(7) i/Jf'p/~?7-✓7 

UEl00fi, SC- MTCHJ::c'j!{a~hoMBMS--l;J--t:''7, ('y·'-:57) (J)st{at-=-~,f 

Lt~ JJrt o 2::: ti ~Jz G ft v \o 7 7-A r) :r. 7~ic, {a--l;J- - t:''7-~;t~ '.ii:-t o 2:::, 7'-:>1 (7 7-

A r; :r. 7) ;5~-:i:flS c'tJZ ~T 02::_ 2::: fi FP9i!c'cboo 

i/J{1J:::/~?7- ✓ 7t:::_:t31; \t, UE 1 00ti, eNB2002::'.(J)RRC~ff1E~'ff Lftv \;j;k]'fj (Tft 

;b~, RRC7 ,1)-:';v-=E-- F) (:=_:}31; \t, MBMS--l;J-- t:''7-0)st{§" (:=_~W>z:Lf:-:.2::_2::'. [:=_J;tt, t 

RR C tf ffJC~ 1t1 .lL L, st {a (:=_ ~W>z: L t-=.MB MS --l;J- - t:''7- (:=_~To ·tw ffl ~ e NB 2 0 0 (:=_ j! 

{aT0 0 -=:.;tLtcJ::VJ, ':13 ~;&MBMS--l;J--t:''7'(J)_:L.=::\'-"Y7' }-¥fj!~eNB200 tc {fi':T2::_2::'.7J~ 

c'~oo 

i/J{1J:::/~?7- ✓ 7 (:=_:}31;\t, eNB200ti, SC- MTCHJ:: c'j!{§tjf lj-(J)MBMS--l;J-­

t:''7- (7'-:>7) ~-'.ii:a~F~9ti/"\o/77T0o eNB200fi, 7'-?7~/"\o/77L t:to<a~r~i 

(:=_liljJ:-t 0?1-1'--<'{[i'[~SIB~ (CJ:: VJUE 100 tcix'.ii:L ttJ:: v \0 ':13 !J!<:>1-1'--<'{[i'[ti, UEl 

007J~SC- MTCH(J)st{at-=-~W>z:L tiJ,G, RRCl'¥J?c~1tl.lLTo ({frJ;tf:f, RRC Co 

nnection Request,Jo/t-✓~j!{aTo) ~c'(J)llf~a~Fl'19~m'.ii:Too UEl00ti, 

st{a ~W>z:Lt::.ffl,fr (:::_, ':13 ~;& :57-1---?{[i'[~to/ t- Lt::.:57-1? ~~i/J L, ':13 ~;&:57,1---?;(J~i]liij TT 

o~c'(J)fl'19 (CRRC Conneclion RequesL7o/'"E'-✓ (JZtiRRC Conneclion R 

esume,Jo/t-✓) ~j!{aLftvtht:fftGftv \o eNB200ti, SC- MTCHj!{aJZ ti 

/"\o/77lJ ✓:7,·m t:::_ ~ !1?<?7-i'?~~i/JL, ~ !J!<?"-1?7l~i]liij T Lt::.fflirt:::_, ~ j;&/"\o/77IJ 

✓ :7''L t::. 7'-:>1 ~'fiBt~T oa 
MBMS--l;J-- t:''7-(J)st{a tc,'.AJl5Z:Lf::.UE100 ti, RRC:=r.:f:77 -1o/ F-=t-- Ft=~~ Lt:. 
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11L £1, rO)·~~ffl0)'5'tyf~<c1::'.t 1 -')~eNB200[:=_jm~nL ttJ:J, \o 

· SC - PTMst{8" [:::_~ruz:Lt:::. \§' 

• st{§ [::::_~ruz:Lt.::.TMGI 

• st{§ [:::_~ruz:Lt:.:$t.ffJ[ if)/'\7o/ 1':ffi:% (PDCP'S,/-7:,,, 7-;ffi:%~) 

• st{§ [:=_~ruz:Lt:.H ARQ7°Pt7' TD 

~~ c', /'\7o/ 1':ffi:% lJz V / }Z fiHARQ7°Pt7'ID~Jffl~Q'T0~c1::'. [:=_J:: fJ, eNB200 

fi, MI3MSy- t:''7- ( ::Y-'-37) O):i::;'m~.:1.:=.::'f-"Y 7' 1'c'¥ti!T00)c'fif~<, UE100;6,; 

st{8" r= ~ruz: Lt::. a~,~ £J, ~ 0) ::Y-' -37 0) l-f ~ .:1-=::'f--"Y 7' 1' -e ¥J J!-9 6 ~ c1::: ;5,; c'~ 6 0 ~,t1 r= 

J::f'.J, UElOO[i, ? Jv'T::\'--"Y7'1' c':iE ~st{§"c'~t::.::Y-'-37~1~ ffiT6~c1:::;6,;c'~ 00 

eNB200 fi, .:1.=::'f--"Y::;z 1'¥JJ!~ff5 fi ,:::_, £1, T O)·~~ffl0)5 ~yf~< c1:::t 1-')~UE 10 

ot=@~riL ttJ::v\o 

· ptj! ffl ~770) ID 

· ptj!lffl PfY'\7o/ }-O)PDCP'S,/-7:,,,;x.:ffi:% 

· HARQ7Pt7'ID 

f~.;B, UEl00;6,;MBMSy-t:''7-0)st{8"t=~~Lt::.~c1:::[:=_J;tt, tRRC Connectio 

n Request}o/t-:)~J!{a'"t6-{frJ~f~l3JI Lf::.;6,;, ~ht=~.&Gf\ SC- MTCHst 

{a ~ruz:~~'97 ,1- F/'\';):7'~~ffl ~JE{§ L ttJ::v \0 3 ri7 ,1- F/'\o/:7l~ffl (i, ptj! 

ffi!Hlf1Jf8"% (ACKt L< fiNACK) fctf'c'&J"'.JttJ::v \o 

( t 0) {t!! 0) ~ 1Rli * J'ij ) 

---1:: ~ L t::.1')- i/J fp/'\ :7-✓ ~JlrJ {ljfil 1!a fl r= ~ 1n!!--t 0 mfr r= ~.& G f, 2£1, ---1:: 0) iiJ f'F/'\ :7 

- ✓~tiil-f ft'bitt ~Jrui; L tt J:: v \o {JibtJ:f, - 0) i!J fp/'\f7-:,,, [:::_ {* 6-'/'fl) 0) 7/1:f!I_\ ~ 

{t!!O) j1J fp/'\~- ✓r=~)JO L-ct J:: V \0 !llZ V \ Ii, - O)jf] fr/'\~-:,,,[::::_ {*0-#1) 0))(/1:f!I_\~ 

{t!! 0) iJJ fp/'\ 17-:,,, 0) -:i:fG O),rj!J fvG c1::: ti: t~ L tt J:: v \0 

J::~Lt::.~1mi*J'ij (:=__:Bv\t, MBMSy-t:''7-c1::'.L t77-l,r):17[1i2,{i3~;fl\1EL t 

v\f:_o Lzr>Lf~;5,;G, ;7";v-7°}o/t-:)jllj2,fa, :7'';v-7°T-\'71'}o/t-:)jllj2,{a, r),1 

;v 7' IE~ 7 7 ,{ ;v 0) jllj2, {8" , ~ ~ -=y ffl 0) J:: 5 f~ IE ~B~JfJf 7 7 ,{ ;v 0) jllj2, {8" , .:=. ;:1_ - 7' j£ 

ffl 0) J:: '5 fct + IE :M 7 7 ,{ ;v@c.{8", !!!R:{~ :::i ✓T ✓o/~ 0)11Z r~, 7 7 ,{ ;v@c.{8" (::t-7t:
0 

-:7 

Jllic.{8"), if]if /ll!R:{~::;zt-1J-3::,,,:7''Jllic.{8", mit/t:''::Y-'-;;t-m!t (:7''1v-7°@{8"), 7,{7" 

ll!R:{~jlljc,{§, 7:);t-if ]if jlljc,{§~ O)MBMS y-t:''7-~;fl\'.iL L tt J:: v \o 

J::~Lt::.~:lhfi*j'ij [:=__:Bv\t, ~i/Jjm{i3'S/7''7 Ac1:::L -CL TE'S/7''7 A~{frJ~Lf::. 0 

Lzr-Lfct;6,;G, ,;,t%13Jl fiLTE'S/7.'r A[::::_~JzlEEhfctv\o LTE'S/7.'r A£1,>"f,.O)~jf]jm 

{~'S/ 7' TA [:=_,;,t'JE l3JI ~:ii ffl L tt J:: v \o 

C Mic) 
1. Introduction 
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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, RAN l] 

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 POSCH, unlike MBSFN with PMCH 

[2]. The POSCH-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 STB20 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., sf8 l 92 [ 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-RNTI 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" [l]. 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., firmware 

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 c) enhancements to multicast, whereby 

only a) and c) are in-line with the scope of WI [l]. 

Regarding a), it could be considered that the UE, which fails the integrity check 

of a file downloaded via multicast, would be expected to reacquire the file 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. Support 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-I3, in addition to the bandwidth reduced access technology [I]. 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, 1.e., 

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-rl3, in order to limit the 

access latency [ 4]. It may be also reused to support Enhanced Coverage. If 

RAN2 agrees these changes are needed, RANI should also be informed about 

RAN2's views. 

Observation 4 The repetition technique should be reused for multicasting m 

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-I 3, it would be confirmed 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 m Enhanced 
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Coverage 1s 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 [l]. 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 1s 

broadcasted m 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 from the perspectives of NW capacity and UE power 

consumption. So, it may need some sort of RAN-level optimizations, e.g., 

RAN-level information like the start/stop time, TMGT-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 l 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 Connected and IDLE should also be able to receive 

SC-PTM in Enhanced Coverage. 

Observation 4 The repetition technique should be reused for multicasting m 

Enhanced Coverage. 

Proposal 4 If RAN2 agrees with Observation 4, an LS should be send to 

RANI 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 m 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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FIG. 9 
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FIG. 10 
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FIG. 11A 

Bit Direct Indication information 
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2 etws-!ndication 
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FIG. 11 B 

Bit Field in Direct Indication information 
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3, 4, 5, 6, Not used, and shall be ignored by UE if received 
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FIG.12 
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OCTET STRING 
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OI'TIONAL, 
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