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TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 
International Application No. 

PCT/CN2017/101576 I International Filing Date 

13 SEPTEMBER 2017 
Title of Invention 

ON-DEMAND REQUEST FOR SYSTEM INFORMATION 
First Named Inventor 

Rui FAN 

Attorney Docket No. 

4906P51954US1 
U.S. Application No. (if known, see 37 CFR 1.5) 

Priority Date Claimed 

04 JANUARY 2017 

Applicant herewith submits to the United States Designated/Elected Office (D0/EO/US) the following items and other information. 

1. 0 

2. 0 
3. 

This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). NOTE: The express request under 
35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4) for payment of the basic 
national fee, copy of the International Application and English translation thereof (if required), and the oath or declaration of the 
inventor(s) have been received. 

A copy of the International Application (35 U.S.C. 371 (c)(2)) is attached hereto (not required if the International Application was 
previously communicated by the International Bureau or was filed in the United States Receiving Office (RO/US)). 

An English language translation of the International Application (35 U.S.C. 371 (c)(2)) 

a. D is attached hereto. 

b. D has been previously submitted under 35 U.S.C. 154(d)(4). 

4. An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)) 

a. D is attached. 

b. D was previously filed in the international phase under PCT Rule 4.17(iv). 

Items 5 to 8 below concern amendments made in the international phase. 

PCT Article 19 and 34 amendments 

5. • 
6. • 
7. • 

Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau) 
(35 U.S.C. 371 (c)(3)). 

English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371 (c)(3)). 

English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary Examination Report is 
attached (35 U.S.C. 371 (c)(5)). 

Cancellation of amendments made in the international phase 

Ba. D Do not enter the amendment made in the international phase under PCT Article 19. 

Sb. D Do not enter the amendment made in the international phase under PCT Article 34. 

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application absent a clear 
instruction from applicant not to enter the amendment(s). 

The following items 9 to 17 concern a document(s) or information included. 

9. D An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

10. 0 A preliminary amendment. 

11. 0 An Application Data Sheet under 37 CFR 1. 76. 

12. D A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b). 

13. 0 A power of attorney and/or change of address letter. 

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821-1.825. 

15. D Assignment papers (cover sheet and document(s)). Name of Assignee: 

16. D 37 CFR 3.73(c) Statement (when there is an Assignee). 

This collection of information Is required by 37 CFR 1.414 and 1.491-1.492. 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 15 
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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U.S. APPLN. No. (if known - see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No. 

PCT/CN2017/101576 4906P51954US1 
17. LJ Other items or information: 

The following fees have been submitted. CALCULA Tl ONS PTO USE ONLY 

18. 0 Basic national fee (37 CFR 1.492(a)) ............................................... $280 $ 280.00 
19. ~ Examination fee (37 CFR 1.492(c)) 

If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of $ 720.00 
PCT Article 33(1)-(4) .................................................................... $0 
All other situations ....................................................................... $720 

20. 0 Search fee (37 CFR 1.492(b)) 
If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of 
PCT Article 33(1)-(4) .................................................................... $0 
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to $ 600.00 
the USPTO as an International Searching Authority ........................ .... $120 
International Search Report prepared by an ISA other than the US and provided to 
the Office or previously communicated to the US by the IB .................. . $480 
All other situations ....................................................................... . $600 

TOTAL OF 18, 19, and 20 = $ 1,600.00 

• Additional fee for specification and drawings filed in paper over 100 sheets 
(excluding sequence listing in compliance with 37 CFR 1.821 (c) or (e) in an 
electronic medium or computer program listing in an electronic medium) (37 CFR 
1.492(j)). 
Fee for each additional 50 sheets of paper or fraction thereof ............... $400 

Total Sheets Extra Sheets 
Number of each addition 50 or fraction 

RATE thereof (round up to a whole number) 

42 - 100 = I 50 = x$400 $ 
Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or $ 
declaration after the date of commencement of the national stage (37 CFR 1.492(h)). 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 23 - 20 = 3 x$80 $ 240.00 

Independent claims 3 - 3 = 0 x$420 $ 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $ 
Processing fee of $140.00 for furnishing the English translation later than 30 months from $ the earliest claimed priority date (37 CFR 1.492(i)). + 

TOTAL OF ABOVE CALCULATIONS= $ 240.00 

• Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by½. 

• Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by¾. 
Applicant must attach form PTO/SB/15A or B or equivalent. 

TOTAL NATIONAL FEE= $ 1,840.00 
Fee for recording the enclosed assignment (37 CFR 1.21 (h)). The assignment must be $ accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. + 

TOTAL FEES ENCLOSED= $ 1,840.00 
Amount to be $ refunded: 
Amount to be $1,840.00 charged: 
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a. 

b. 

C. 

d. 
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• A check in the amount of$ to cover the above fees is enclosed. 

• Please charge my Deposit Account No. in the amount of$ to cover the above fees. 

0 The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account 
No. 506674 as follows: 

i. 0 any required fee. 

ii. • any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee 
required under 37 CFR 1.492(f). 

0 Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or 
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO. 

ADVISORY: If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be 
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your 
information, it is recommended to pay fees online by using the electronic payment method. 

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be 
filed and granted to restore the International Application to pending status. 

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File)Transition Applications 

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

NOTE 1: 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. 

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing 
date of a U.S. national stage application is the international filing date. See 35 U.S.C. 363. 

Correspondence Address 

[:J The address associated with Customer Number: 131247 

Name I 
Address 

City 
I I State I 

Country 

Email 

Signature I/William W. Kidd; Reg. No. 31,772/ 

~ar~~Type) I William W. Kidd 
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OR D Correspondence address below 

I Zip Code 
I 

I Telephone I 

Date 12017-10-20 

Registration No. I 
(Attorney/Agent) 31 , 772 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

7. 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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Attorney Docket Number 4906P51954US1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

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: 

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 El ~ui I tAN I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~eijing l1country of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 5 Lize East Street, Chaoyang District 

Address 2 

City I '3eijing I State/Province 11 

Postal Code I 1100102 I Countryi I FN 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~inhua I I-JU I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~eijing IICountry of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 5 Lize East Street, Chaoyang District 

Address 2 

City I '3eijing I State/Province 11 
Postal Code I 1100102 I Countryi I ~N 

Inventor b I Remove I 
Legal Name 

EFSWeb2.2.12 
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Attorney Docket Number 4906P51954US1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

Prefix Given Name Middle Name Family Name Suffix 

I El j::>al I i=RENGER I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~inkoping IICountry of Residence i IEE I 

Mailing Address of Inventor: 

Address 1 Enskiflesgatan 8 

Address 2 

City I ~inkoping I State/Province 11 

Postal Code I ~E-583 34 I Countryi I ~E 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
I Add I generated within this form by selecting the Add button. 

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

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

Customer Number 31247 

Email Address I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention ::>N-DEMAND REQUEST FOR SYSTEM INFORMATION 

Attorney Docket Number ft906P51954US1 I Small Entity Status Claimed • 
Application Type Non provisional T 

Subject Matter Utility T 

Total Number of Drawing Sheets (if any) I~ I Suggested Figure for Publication (if any) 111 

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

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

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

EFS Web 2.2.12 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number 4906P51954US1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

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: 

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 IO Limited Recognition (37 CFR 11.9) 

Customer Number ~31247 

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 !='ending I· I Remove I 
Filing or 371 (c) Date 

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

I • 371 of international I· PCT /CN2017 /101576 ~017-09-13 

Additional Domestic Benefit/National 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 (Poxi 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 lime period specified in 37 CFR 1.55(g)(1 ). 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number 4906P51954US1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

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

!"CT /CN2017 /070130 JNo J/017-01-04 ESA1 

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 • 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. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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4906P51954US1 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

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 (PDXl - 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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Attorney Docket Number 4906P51954US1 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an 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. ~ 
Organization Name I telefonaktiebolaget LM Ericsson (publ) 

Mailing Address Information For Applicant: 

Address 1 SE-164 83 

Address 2 

City Stockholm State/Province 

Country I t,E Postal Code 

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. 
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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 
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Attorney Docket No: 4906P51954US1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application: 

First Named Inventor: 

Rui FAN 

Application No. Not yet assigned 

Filed: Herewith 

For: ON-DEMAND REQUEST FOR SYSTEM 
INFORMATION 

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

Examiner: Not yet assigned 

Art Unit: Not yet assigned 

Confirmation No: Not yet assigned 

PRELIMINARY AMENDMENT 

Please amend the application as follows prior to substantive examination. 

1 
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SPECIFICATION 

Please add the following paragraph after the title on page 1: 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a National stage of International Application No. 

PCT/CN2017/101576, filed September 13, 2017, which claims priority to International 

Application No. PCT/CN2017/070130, filed January 4, 2017, which are hereby incorporated by 

reference. 

2 
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AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all prior versions of the claims in the application: 

1. (Currently Amended) A method for requesting system information, comprising: 

transmitting~ a request for at least one system information block group, each of 

which comprises one or more system information blocks, from a user terminal to a network node, 

wherein the one or more system information blocks are grouped according to a feature of the one 

or more system information blocks; and 

receiving+l-04:} one or more system information block groups from the network node, 

wherein the one or more system information block groups comprise the at least one system 

information block group. 

2. (Currently Amended) The method according to claim 1, wherein the tnm:Jmi:Jsion 

trnnsiriiH.ing_of the request comprises transmitting a preamble for indicating the at least one 

system information block group. 

3. (Currently Amended) The method according to claim 2, wherein the transmission 

tramnnitting __ of the request comprises: 

selecting, from a plurality of preambles, a preamble associated with the at least one 

system information block group; and 

transmitting the request to the network node, wherein the request includes the selected 

preamble. 

4. (Currently Amended) The method according to claim 2~, wherein the at least one 

system information block group is indicated by transmission timing of the preamble. 

5. (Original) The method according to claim 4, wherein the transmission of the request 

comprises transmitting the request to the network node in accordance with a selected 

transmission timing associated with the at least one system information block group. 

3 
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6. (Currently Amended) The method according to any one of claims L to 5 .. h:lA~LLLL further 

compnsmg: 

receiving notification information from the network node, wherein transmission of the at 

least one system information block group is predefined or derived based at least partly on the 

notification information. 

7. (Original) The method according to claim 6, wherein the notification information is 

included in minimum system information. 

8. (Currently Amended) The method according to any one ef-efa-im-s + ht 1 .. ~~j_gj_rn_J, wherein 

the feature of the one or more system information blocks comprises at least one of functionality 

and periodicity of the one or more system information blocks. 

9. (Currently Amended) The method according to any one of claims L to g_~:]},\!.E .. L further 

compnsmg: 

receiving an indicator from the network node, wherein the indicator indicates at least one 

of: which system information block group is being transmitted from the network node, and which 

system information block group is scheduled to be transmitted from the network node. 

10. (Currently Amended) The method according to any em efdaims + te 9 __ ~;.L~LELL wherein 

the one or more system information block groups further comprise at least another system 

information block group which is not requested by the user terminal. 

I 1. (Currently Amended) The method according to any one of dainrn 6 to 10_cl_aim __ 6, 

wherein the notification information indicates a correspondence between all of preambles and 

system information block groups. 

12. (Currently Amended) An apparatus~ for requesting system information, comprising: 

at least one processor~; and 

4 
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at least one memory (302) comprising computer program code (303t the at kast one 

fnenH.t±)' 0{>2,1 f1t1t1 the 0ofnfmter f.HB-gram ettde 00.0-10ot1figt1fed IB, with .~:-:1~i-~~lLJ,:.~'.h~~lLS?,~S?Sc~Hit~t 

J,~y_the at least one processor~, cause the apparatus (300) at least to: 

transmit a request for at least one system information block group, each of which 

comprises one or more system information blocks, to a network node, wherein the 

one or more system information blocks are grouped according to a feature of the 

one or more system information blocks; and 

receive one or more system information block groups from the network node, wherein 

the one or more system information block groups comprise the at least one system 

information block group. 

13. (Currently Amended) The apparatus according to claim 12, wherein the at least one 

memory and the computer program code are eonfigured to, 'Nlih ,dttch, __ \vhen __ csecuted __ bvJhe at 

least one processor, cause the apparatus to transmit the request by transmitting a preamble for 

indicating the at least one system information block group. 

14. (Currently Amended) The apparatus according to claim 13, wherein the at least one 

memory and the computer program code tt.re 0ot1figt1fed IB. 'Ntth \;,1l·1ich._ ;vl,cn_ execu!u.l_bv_the at 

least one processor, cause the apparatus to tram;rnit the request by: 

:.,elestmgselect, from a plurality of preambles, a preamble associated with the at least one 

system information block group; and 

transmitting trnnsinit __ the request to the network node, wherein the request includes the 

selected preamble. 

15. (Currently Amended) The apparatus according to claim 13--8-f-±4, wherein the at least one 

system information block group is indicated by transmission timing of the preamble. 

16. (Currently Amended) The apparatus according to claim 15, wherein the at least one 

memory and the computer program code are eonfigured to, 'Nlih ,dttch, __ \vhen __ csecuted __ bvJhe at 

least one processor, cause the apparatus to transmit the request by tram,mitting the requec,t to the 

5 
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network node in accordance with a selected transmission timing associated with the at least one 

system information block group. 

17. (Currently Amended) The apparatus according to a:n-y ;::ioo ef-ek~im:., +2 t0 16_:;:L;Jc\LIL12, 

wherein the at least one memory and the computer program code are configured to, with .:-:':'Jt~;JL 

.'?,J~~,'.\? .. ~::\~TEh?ScLb-'. .. the at least one processor, t~E:tbgr_cause the apparatus at least further to: 

receive notification information from the network node, wherein transmission of the at 

least one system information block group is predefined or derived based at least partly on the 

notification information. 

18. (Original) The apparatus according to claim 17, wherein the notification information is 

included in minimum system information. 

19. (Currently Amended) The apparatus according to any one of claims 12 to 18sA;,,:iD.LJ?, 

wherein the feature of the one or more system information blocks comprises at least one of 

functionality and periodicity of the one or more system information blocks. 

20. (Currently Amended) The apparatus according to an~r' 0Be of datfn:J tt i-0- 1-9_ claim __ 1_2, 

wherein the at least one memory and the computer program code nre configured to, v;ith ~~:11.i:;:l.L. 

:-:~'.L1~:LL~?,'SS?Sc:J,1it~l.tyJhe at least one processor, frn:LrAtLcause the apparatus Ht least fl.tither to: 

receive an indicator from the network node, wherein the indicator indicates at least one 

of: which system information block group is being transmitted from the network node, and which 

system information block group is scheduled to be transmitted from the network node. 

21. (Currently Amended) The apparatus according to any one of cfaims 12 to 20_ cfahnJ 2, 

wherein the one or more system information block groups further comprise at least another 

system information block group which is not requested by the apparatus. 

22. (Currently Amended) The apparatus according to any one of cbirns 17 to 2l_sLtLmJ2, 

wherein the notification information indicates a correspondence between all of preambles and 

system information block groups. 

6 
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23. (Cancelled) 

24. (Currently Amended) A method for transmission of system information, comprising: 

receiving~ a request for at least one system information block group, each of which 

comprises one or more system information blocks, from a user terminal to a network node, 

wherein the one or more system information blocks are grouped according to a feature of the one 

or more system information blocks; and 

transmitting (204) one or more system information block groups from the network node, 

wherein the one or more system information block groups comprise the at least one system 

information block group. 

25-4 7. (Cancelled) 

7 
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ABSTRACT 

Please replace the abstract with the following amended abstract: 

A method for requesting system information is p.n.1p0M¾i. The method IBH:f €flIBf)ftW 

u,rripri~,c,Jransmitting a request for at least one system information block group, each of which 

comprises one or more system information blocks, from a user terminal to a network node. The 

one or more system information blocks--rna:v--be i~/a.re_grouped according to a feature of the one or 

more system information blocks. The method may further comprise receiving one or more 

system information block groups from the network node. The one or more system information 

block groups may comprise the at least one system information block group. 
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REMARKS 

Claims 1-4 7 were pending in the PCT. Applicant has amended claims 1-4, 6, 8-17, 19-22 

and 24 and cancelled claims 23 and 25-47. Accordingly, claims 1-22 and 24 are pending. 

Applicant is also submitting amendments to the specification and the abstract. No new matter has 

been added. 

If any additional fee is required, please charge deposit account No. 506674. 

Dated: 10/20/2017 

99 Almaden Boulevard, Suite 710 
San Jose, CA 95113 
Phone: (408) 675-0441 
Fax: (408) 675-0442 

Respectfully submitted, 

NICHOLSON DE VOS WEBSTER & ELLIOTT LLP 
(Customer No. 131247) 

/William W. Kidd; Reg. No. 31,772/ 
William W. Kidd 
Reg. No. 31,772 
Phone: (512) 809-7001 
Email: bill.kidd@ndwe.com 
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0-1 International Application No. 

0-2 International Filing Date 

0-3 Nmne of receiving Office and "PCT Interna-
tional Application" 

0-4 Form PCT/RO/101 PCT Request 

0-4-1 Prepared Using CEPCT 
Version 1.01.00 MT/FOP 20140331/0.20.5.21 

0-5 Petition 

The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty 

0-6 Receiving Office (specified by the State Intellectual Property Office of the People's 
applicant) 

Republic of China (RO/CN) 
0-7 Applicant's or agent's file reference PF170510PCT 
I Title of Invention ON-DEMAND REQUEST FOR SYSTEM 

INFORMATION 
II Applicant 

II-1 This person is Applicant only 
II-2 Applicant for All designated States 
II-4 Nmne TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) 
II-5 Address SE-164 83 Stockholm 

Sweden 
II-6 State of nationality SE 
II-7 State of residence SE 
II-8 Telephone No. 

II-9 Facsimile No. 

II-11 Applicant's registration No. with the Office 

Samsung Ex. 1010 
Page 24 of 447



PF 1705 lOPCT 
2/5 

PCT REQUEST 
Print Out (Original in Electronic Form) 
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PCT REQUEST 
Print Out (Original in Electronic Form) 

IV-1 Agent or common representative; or 
address for correspondence 

The person identified below is hereby/has Agent 
been appointed to act on behalf of the 
applicant(s) before the competent Interna-
tional Authorities as: 

IV-1-1 Name ZHONGZI LAW OFFICE 
IV-1-2 Address 7F, New Era Building, 26 Pinganli Xidajie, Xicheng 
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The receiving Office, the International 
Searching Authority. the International 
Bureau and the International Preliminary 
Examining Authority are authorized to use 
this e-mail address. if the Office or 
Authority so wishes, to send notifications 
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application: 

IV-1-6 Agent's registration No. 11247 
V DESIGNATIONS 

V-1 The filing of this request constitutes under 
Rule 4.9(a}, the designation of all 
Contracting States bound by the PCT on 
the international filing date, for the grant 
of every kind of protection available and, 
where applicable, for the grant of both 
regional and national patents. 

V-2 Item V-2 may only be used to exclude 
(irrevocably) the designations concerned 
if, at the time of filing or subsequently 
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PFl 705 lOPCT 

ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

FIELD OF THE INVENTION 

[0001] The present disclosure generally relates to communications, and more 

specifically, relates to wireless communications. 

BACKGROUND 

[0002] In a communication network such as Long Term Evolution (LTE) system, 

system information (SI) is important as it can provide necessary information to a user 

terminal, such as a user equipment (UE) or a wireless device, for linking with the 

communication network. In new radio (NR), SI may be classified into minimum SI 

and other SI. Minimum SI is the SI that a user terminal must read before it can know 

how to access the network. Other SI is the SI not within minimum SI. SI may be 

transmitted to the user terminal in a master information block (MIB) and/or a system 

information block (SIB). For example, minimum SI may correspond to MIB, SIBl 

and SIB2 in LTE. Other SI may correspond to those remaining SIBs. Since other SI is 

not necessary for a user terminal to access network, in order to achieve energy 

efficiency, it may be desirable that the SI may be requested on demand. 

SUMMARY 

[0003] This summary 1s provided to introduce a selection of concepts 1n a 

simplified form that are further described below in detailed description. This 

summary is not intended to identify key features or essential features of the claimed 

subject matter, nor is it intended to be used to limit the scope of the claimed subject 

matter. 

[0004] The present disclosure proposes a solution of on-demand request for SI, 

which may enable a communication network to transmit or broadcast SI, such as 
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other SI as mentioned previously, according to a request for the SI from a user 

terminal. 

[0005] According to a first aspect of the present disclosure, there is provided a 

method for requesting SI, which may be performed at an apparatus such as a user 

terminal. The method may comprise transmitting a request for at least one SIB group, 

each of which comprises one or more SIBs, from a user terminal to a network node. 

The one or more SIBs may be grouped according to a feature of the one or more SIBs. 

The method may further comprise receiving one or more SIB groups from the 

network node. The one or more SIB groups may comprise the at least one SIB group. 

[0006] In an exemplary embodiment, the method according to the first aspect of 

the present disclosure may further comprise receiving notification information from 

the network node. For example, transmission of the at least one SIB group may be 

predefined or derived based at least partly on the notification information. 

[0007] In an exemplary embodiment, the method according to the first aspect of 

the present disclosure may further comprise receiving an indicator from the network 

node. The indicator may indicate at least one of: which SIB group is being 

transmitted from the network node, and which SIB group is scheduled to be 

transmitted from the network node. 

[0008] According to a second aspect of the present disclosure, there is provided 

an apparatus for requesting SI. The apparatus may comprise at least one processor 

and at least one memory comprising computer program code. The at least one 

memory and the computer program code may be configured to, with the at least one 

processor, cause the apparatus at least to perform any step of the method according to 

the first aspect of the present disclosure. 

[0009] According to a third aspect of the present disclosure, there is provided a 
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computer program product compnsmg a computer-readable medium bearing 

computer program codes embodied therein for use with a computer. The computer 

program codes may comprise code for perfonning any step of the method according 

to the first aspect of the present disclosure. 

[0010] According to a fourth aspect of the present disclosure, there is provided an 

apparatus for requesting SI. The apparatus may comprise a transmitting module and a 

receiving module. In accordance with some exemplary embodiments, the transmitting 

module may be operable to carry out at least the transmitting step of the method 

according to the first aspect of the present disclosure. The receiving module may be 

operable to carry out at least the receiving step of the method according to the first 

aspect of the present disclosure. 

[0011] In accordance with an exemplary embodiment, the transmission of the 

request may comprise transmitting a preamble for indicating the at least one SIB 

group. 

[0012] In accordance with an exemplary embodiment, the transmission of the 

request may comprise: selecting, from a plurality of preambles, a preamble associated 

with the at least one SIB group; and transmitting the request to the network node. The 

request may include the selected preamble. 

[0013] In accordance with an exemplary embodiment, the at least one SIB group 

may be indicated by transmission timing of the preamble. 

[0014] In accordance with an exemplary embodiment, the transmission of the 

request may comprise transmitting the request to the network node in accordance 

with a selected transmission timing associated with the at least one SIB group. 

[0015] According to a fifth aspect of the present disclosure, there is provided a 

method for transmission of SI, which may be perfonned at an apparatus such as a 
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network node. The method may comprise receiving a request for at least one SIB 

group, each of which comprises one or more SIBs, from a user terminal to a network 

node. The one or more SIBs may be grouped according to a feature of the one or 

more SIBs. The method may further comprise transmitting one or more SIB groups 

from the network node. The one or more SIB groups may comprise the at least one 

SIB group. 

[0016] In accordance with an exemplary embodiment, the method according to 

the fifth aspect of the present disclosure may further comprise: transmitting 

notification information to the user terminal. For example, transmission of the at least 

one SIB group may be predefined or derived based at least partly on the notification 

information. 

[0017] In accordance with an exemplary embodiment, the method according to 

the fifth aspect of the present disclosure may further comprise transmitting an 

indicator from the network node. The indicator may indicate at least one of: which 

SIB group is being transmitted from the network node, and which SIB group is 

scheduled to be transmitted from the network node. 

[0018] According to a sixth aspect of the present disclosure, there is provided an 

apparatus for transmission of SI. The apparatus may comprise at least one processor 

and at least one memory comprising computer program code. The at least one 

memory and the computer program code may be configured to, with the at least one 

processor, cause the apparatus at least to perform any step of the method according to 

the fifth aspect of the present disclosure. 

[0019] According to a seventh aspect of the present disclosure, there is provided 

a computer program product comprising a computer-readable medium bearing 

computer program codes embodied therein for use with a computer. The computer 

program codes may comprise code for perfonning any step of the method according 
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to the fifth aspect of the present disclosure. 

[0020] According to an eighth aspect of the present disclosure, there is provided 

an apparatus for transmission of SI. The apparatus may comprise a receiving module 

and a transmitting module. In accordance with some exemplary embodiments, the 

receiving module may be operable to carry out at least the receiving step of the 

method according to the fifth aspect of the present disclosure. The transmitting 

module may be operable to carry out at least the transmitting step of the method 

according to the fifth aspect of the present disclosure. 

[0021] In accordance with an exemplary embodiment, the reception of the 

request may comprise receiving a preamble for indicating the at least one SIB group. 

[0022] In accordance with an exemplary embodiment, the reception of the 

request may comprise receiving the preamble which was selected from a plurality of 

preambles. The selected preamble may be associated with the at least one SIB group. 

[0023] In accordance with an exemplary embodiment, the at least one SIB group 

may be indicated by transmission timing of the preamble. 

[0024] In accordance with an exemplary embodiment, the reception of the 

request may comprise receiving the request from the user terminal in accordance with 

a selected transmission timing associated with the at least one SIB group. 

[0025] In accordance with an exemplary embodiment, the notification 

information may be included in minimum SI. 

[0026] In accordance with an exemplary embodiment, the notification 

information may indicate a correspondence between all of preambles and SIB groups. 

[0027] In accordance with some exemplary embodiments, the feature of the one 

or more SIBs may comprise at least one of functionality and periodicity of the one or 
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more SIBs. 

[0028] In accordance with some exemplary embodiments, the request for the at 

least one SIB group may comprise a preamble for indicating the at least one SIB 

group. The at least one SIB group may be indicated by or associated with a preamble 

sequence or the transmission timing of the preamble. For example, the indication of 

the at least one SIB group by the preamble may be predefined or derived based at 

least partly on the notification information from the network node. 

[0029] In accordance with some exemplary embodiments, the one or more SIB 

groups from the network node may further comprise at least another SIB group which 

is not requested by the user terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The disclosure itself, the preferable mode of use and further objectives are 

best understood by reference to the following detailed description of the 

embodiments when read in conjunction with the accompanying drawings, in which: 

[0031] Fig. I is a flowchart illustrating a method for requesting SI according to an 

embodiment of the present disclosure; 

[0032] Fig.2 is a flowchart illustrating a method for transmission of SI according 

to another embodiment of the present disclosure; 

[0033] Fig.3 is a block diagram illustrating an apparatus according to an 

embodiment of the present disclosure; and 

[0034] Fig.4 is a block diagram illustrating another apparatus according to an 

embodiment of the present disclosure. 
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DETAILED DESCRIPTION 

[0035] The embodiments of the present disclosure are described in detail with 

reference to the accompanying drawings. Reference throughout this specification to 

features, advantages, or similar language does not imply that all of the features and 

advantages that may be realized with the present disclosure should be or are in any 

single embodiment of the disclosure. Rather, language referring to the features and 

advantages is understood to mean that a specific feature, advantage, or characteristic 

described in connection with an embodiment is included in at least one embodiment 

of the present disclosure. Furthermore, the described features, advantages, and 

characteristics of the disclosure may be combined in any suitable manner in one or 

more embodiments. One skilled in the relevant art will recognize that the disclosure 

may be practiced without one or more of the specific features or advantages of a 

particular embodiment. In other instances, additional features and advantages may be 

recognized in certain embodiments that may not be present in all embodiments of the 

disclosure. 

[0036] In a wireless network such as new radio (NR), SI may be broadcasted by a 

network node, such as a base station or a next generation Node B (gNB), in a cell to 

all user terminals monitoring the specific cell. It is important for a user terminal to 

maintain the required SI because otherwise it cannot interact with the network in an 

interoperable manner. As mentioned previously, minimum SI in NR corresponds to 

MIB, SIB 1 and SIB2 in L TE. There are some assumptions about how to request other 

SI from the network. For example, some messages like MSGI and/or MSG3 may be 

used to carry a request for other SI. 

[0037] If using one preamble of MSG 1 to carry a request for all other SI, then it 

may result in unnecessary transmission of some undesired other SI. This is because 

there is quite a lot of other SI in the system and the network may have to broadcast all 

other SI when it receives such preamble to request other SI. However, a user terminal 
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may not need all the other SI. 

[0038] If using MSG3 to request other SI, since there could be contention during 

a random access procedure, the network may not be able to detect MSG3 reliably in 

time. In addition, there are additional overhead and delay because more messages are 

transmitted for requesting other SI. 

[0039] The present disclosure proposes a solution of on-demand request for SI. In 

the proposed solution, one or more SIBs may be classified into a SIB group according 

to their relevance or correlation. When a user terminal wants to request some specific 

SI, it can request from a network node a SIB group in which the specific SI is 

contained. Then, the network node can know which SIB group the user terminal 

actually needs, and broadcast the requested SIB group accordingly. In this way, the 

network node can transmit or broadcast the SI to the user terminal with more energy 

efficiency. On the other hand, transmission resources and energy also can be saved 

from the view point of the user terminal, since it does not need to send additional SI 

request if another user terminal has already sent a request for the same SI as required 

by the user terminal. 

[0040] Fig. I is a flowchart illustrating a method for requesting SI according to an 

embodiment of the present disclosure. The method illustrated in Fig. I may be 

performed by an apparatus implemented at a user terminal or communicatively 

coupled to a user terminal. In accordance with the exemplary embodiment, the user 

terminal may comprise a UE, a mobile station, a wireless device, a personal digital 

assistant (PDA), a laptop computer, a tablet computer, a smart phone, a portable 

device, or any other user device being capable of participating in communication of a 

wireless network. 

[0041] According to the exemplary method illustrated in Fig. I, a request for at 

least one SIB group, each of which comprises one or more SIBs, may be transmitted 
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from a user terminal to a network node, as shown in block I 02. In the exemplary 

embodiment, the one or more SIBs may be grouped or classified according to a 

feature of the one or more SIBs. It will be realized that the SI corresponding to the 

SIB mentioned here may comprise other SI than minimum SI in the context of NR. It 

is noted that the terms of "SI" and "SIB" used herein and the exemplary illustration 

of grouping of one or more SIBs are not limited to NR and L TE. The proposed 

methods, apparatus and related products herein may also be applicable to other 

suitable network environments, although some exemplary embodiments are described 

with respect to NR and LTE. As described previously, minimum SI corresponds to 

MIB, SIB I and SIB2 in L TE, and accordingly other SI corresponds to SIB3 until 

SIB2 l. The feature of the one or more SIBs may be learned from the SIB definition 

in LTE. For example, the feature of the one or more SIBs may comprise at least one 

of functionality and periodicity of the SIBs. However, other suitable rules may also 

be expected to be applicable for learning more features of SIBs. 

[0042] Table I exemplarily shows the functional description of some SIBs in 

L TE. It can be seen from Table I that the SIBs carrying SI are not fully independent 

to each other. For example, SIB3 to SIB8 are all related to how to do cell reselection, 

although each SIB has different responsibility. Therefore, SIB3 to SIB8 can be 

grouped together. For SIB IO to SIB12, these SIBs are all related to warning and alert. 

Therefore, SIBIO to SIB12 can be group together. For SIB18 to SIB19, the SIBs are 

both related to device-to-device (D2D) sidelink communication. Accordingly, SIB 18 

to SIB 19 can be grouped together. The remaining SIBs can be grouped together. Thus, 

the SIBs listed in Table 1 may be classified into four groups. 

SIB 

SIB3 

Table 1 

Description 

Parameters required for intra-frequency, inter-frequency and I-RAT cell 
re-selections 
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SIB4 Information regarding INTRA-frequency neighboring cells (E-UTRA) 

SIB5 Information regarding INTER-frequency neighboring cells (E-UTRA) 

SIB6 Information for re-selection to INTER-RAT (UTRAN cells) 
SIB7 Information for re-selection to INTER-RAT (GERAN cells) 
SIB8 Information for re-selection to INTER-RAT (CDMA2000) 

.. . ... 

SIBlO 
ETWS (Earthquake and Tsunami Warning System) information (Primary 
notification) 

SIBl 1 
ETWS (Earthquake and Tsunami Warning System) information (Secondary 
notification) 

SIB12 Commercial Mobile Alert Service (CMAS) information. 

.. . ... 

SIB18 
Sidelink UE information procedure, sidelink communication related resource 
configuration information 

SIB19 
Sidelink UE information procedure, sidelink discovery related resource 
configuration information 

. .. ... 

[0043] It can be seen that different SIBs and the SI thereof may be grouped 

according to their functionalities. Optionally, the SIBs may be classified into more or 

less groups than four groups. For example, since the transmission of SIBs related to 

warning and alert is triggered by the network instead of by a user terminal, the SI 

associated with SIB 10 to SIB 12 does not need to be requested by the user terminal at 

all. Then in total there are three SIB groups to be requested. Other ways to group 

these SIBs are also possible. For example, the SIBs related to cell reselection may be 

classified into one group, while all others may be classified into another group. 

[0044] Another feature of SIBs which may be used to classify the SIBs 1s 

periodicity. For example, SIBs with the same or similar transmission periodicity may 

be grouped together. Use LTE SIB transmission periodicity as an example, where the 

SIBs each with periodicity of 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms and 

5120ms may be classified into seven SIB groups. Alternatively, the SIBs may be 

classified into three SIB groups with the first group comprising SIBs with 

periodicities of 80ms, l 60ms, the second group comprising SIBs with periodicities of 
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320ms, 640ms, and the third group comprising SIBs with periodicities of 1280ms, 

2560ms, 5120ms. It will be realized that one or more SIBs may be classified into the 

desired number of groups according to the periodicity of SIBs. 

[0045] In accordance with the exemplary method illustrated m Fig. I, the 

transmission of the request for the at least one SIB group may comprise transmitting 

a preamble for indicating the at least one SIB group. 

[0046] In an exemplary embodiment, the transmission of the request may 

comprise selecting, from a plurality of preambles, a preamble associated with the at 

least one SIB group; and transmitting the request to the network node. The request 

may include the selected preamble. 

[0047] In an exemplary embodiment, the at least one SIB group may be indicated 

by transmission timing of the preamble. Optionally, the transmission of the request 

may comprise transmitting the request to the network node in accordance with a 

selected transmission timing associated with the at least one SIB group. 

[0048] In an exemplary embodiment, the at least one SIB group may be 

associated with a preamble ( also referred to as a sequence of the preamble or a 

preamble sequence for ease of description) or the selected transmission timing of the 

preamble. Thus, the user tenninal can selectively request the required SIB group from 

the network node. 

[0049] In an exemplary embodiment, selective requests for SIB groups may be 

transmitted from the user terminal by using different preamble sequences, which may 

be differentiated by indexes of the preambles. One preamble sequence may 

correspond to a predetermined combination of SIB groups. Take 3 preambles as an 

example. In alternative I, preambles I to 3 may be used to indicate SIB groups I to 3, 

respectively, where SIB group 1 is related to cell reselection, SIB group 2 is related to 
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sidelink communication, and SIB group 3 comprises the remaining one or more SIBs. 

According to this alternative, a user terminal needing multiple SIB groups (for 

example, comprising SIB groups 1 and 2) may be required to send multiple SIB 

group requests (for example, comprising preambles I and 2) to a network node. 

[0050] It will be realized that the usage of multiple preambles can be in different 

ways. For example, in alternative II, preambles 1 to 3 may be used to indicate SIB 

group 1, SIB groups I+ 2, and SIB groups 1 + 2+ 3, respectively. According to this 

alternative, a user terminal can always select a corresponding preamble to get all 

desired SIB groups. Compared to alternative I, alternative II may save the preamble 

resource/transmission but the probability to transmit the undesired SI is higher than 

alternative I. 

[0051] Thus, when SIB groups in the network are indicated by using different 

preambles, the user terminal can send the corresponding preamble to the network 

node if the user terminal wants to request SI from at least one of the SIB groups. 

When the network node detects such preamble, it can therefore only transmit or 

broadcast SI within the indicated SIB groups according to the detected preamble. 

[0052] In accordance with the exemplary method illustrated in Fig. I, the user 

terminal may receive notification information transmitted from the network node. In 

this case, transmission of the at least one SIB group may be predefined or derived 

based at least partly on the notification information. Optionally, the notification 

information may be included in minimum SI. 

[0053] In an exemplary embodiment, the notification information may indicate a 

correspondence between all of preambles and SIB groups. Optionally, the 

correspondence between the at least one SIB group and the associated preamble or 

the indication of the at least one SIB group by the preamble may be predefined or 

derived based at least partly on the notification information from the network node. 
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For example, the preambles which are used to request on-demand transmission of SI 

carried by one or more SIBs can be predefined according to a specified rule known 

by the user terminal and the network node. 

[0054] In an exemplary embodiment, if the correspondence between preambles 

and SIB groups is informed in minimum SI, the minimum SI can indicate only one 

preamble for one SIB group, while there is a specified rule for the user terminal to 

derive other preambles for other SIB groups. For example, it is assumed that the 

specified rule is that all the preambles for requesting SIB groups are with consecutive 

indexes, and each preamble with an index increased by one indicates one more SIB 

group. As such, for alternative II as mentioned previously, if it is informed in the 

minimum SI that a preamble with index 'n' is used to indicate SIB group 1, then 

according to the specified rule, the user terminal may know that a preamble with 

index 'n+ 1' is used to indicate SIB groups 1 + 2, and a preamble with index 'n+ 2' is 

used to indicate SIB groups 1 + 2+ 3. It will be appreciated that other suitable rules also 

may be applicable to detennine preambles for selective request and transmission of 

SI. For example, the preambles for requesting SIB groups may be with inconsecutive 

indexes, and/or the correspondence between all of preambles and SIB groups may be 

informed in the minimum SI from the network node. 

[0055] In another exemplary embodiment, selective requests for SIB groups may 

be transmitted from the user terminal by using different preamble timing. In this 

embodiment, only one preamble may be used to request SIB group transmission from 

the network node, but the timing at which the preamble is sent can be utilized to 

determine which SIB group is requested. Therefore, compared with the embodiment 

where different preambles are used to indicate multiple SIB groups, using different 

transmission timing of one preamble to indicate multiple SIB groups may save 

transmission resources. 
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[0056] Assuming there are three SIB groups, including SIB group A with 

periodicities of 80ms, 160ms, SIB group B with periodicities of 320ms, 640ms, and 

SIB group C with periodicities of 1280ms, 2560ms, 5120ms. The respective 

minimum periodicities of SIB groups A, B and C are 80ms, 320ms and 1280ms, 

respectively. Then the timing at which a SIB group is requested by sending a 

preamble determines which SIB group is requested. In an exemplary embodiment, the 

requested SIB group may be determined according to whether the frame 

corresponding to the preamble sent by the user terminal has an integer multiple 

period of the minimum periodicity of the SIB group. As a further rule, if the period of 

that frame is an integer multiple of the minimum periodicities of several SIB groups, 

then the SIB group with the largest periodicity ( or alternatively the SIB group with 

the smallest periodicity) may be determined as the requested SIB group. In another 

exemplary embodiment, the requested SIB group may be determined according to the 

frame corresponding to the preamble sent by the user terminal and the latest next 

frame in which SI can be transmitted or broadcasted. In this embodiment, the frame 

corresponding to the preamble may have a period which is not an integer multiple of 

the minimum periodicity of the SIB group. 

[0057] Use the LTE frame as an example, where the frame length is l0ms. If the 

number of the frame corresponding to the preamble is 24, then the period of the 

frame is 240ms, which is an integer multiple of the minimum periodicity 80ms of SIB 

group A. This means that the user terminal wants to request SIB group A. Similarly, 

if the number of the frame corresponding to the preamble is 96, then the period of the 

frame is 960ms, which is an integer multiple of the minimum periodicity 80ms of SIB 

group A and the minimum periodicity 320ms of SIB group B. This means that the 

user tenninal wants to request both SIB group A and SIB group B but not SIB group 

C. Or as the further rule, it is SIB group B that is requested instead of SIB group A 

plus B, because the minimum periodicity of SIB group B is larger than that of SIB 
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group A. Alternatively, if the frame number corresponding to the preamble is 22, then 

the number of the latest next frame to transmit or broadcast SI is 24, according to a 

predefined criterion. Since the period of this latest next frame is 240ms, which is an 

integer multiple of the minimum periodicity of SIB group A, this could mean that the 

user terminal wants to request just SIB group A. 

[0058] Thus, when the user tenninal wants to request a certain SIB group, it can 

send a preamble as a request to the network node at the specific timing or frame. 

When the network node detects this preamble, it can detennine which SIB group the 

user terminal wants to request, according to the transmission timing of the preamble. 

Accordingly, the network node can only transmit or broadcast SI within the 

corresponding SIB group m the network. This can eliminate unnecessary SI 

transmissions in the network. 

[0059] Referring back to Fig. I, the user terminal may receive one or more SIB 

groups from the network node, as shown in block 104. The one or more SIB groups 

may comprise the at least one SIB group requested by the user terminal in block 102. 

Optionally, the one or more SIB groups may further comprise at least another SIB 

group which is not requested by the user terminal. For example, preamble 3 is used to 

indicate SIB groups 1 +2+3, as described previously in alternative II. If the user 

terminal wants to obtain SI within SIB group 1, then the user terminal may also 

obtain SIB groups 2 and 3 in addition to SIB group 1, when using preamble 3 to 

request SIB group 1 from the network node. Apparently, SIB groups 2 and 3 are not 

actually needed by the user terminal. In another example, since the network node may 

transmit or broadcast multiple SIB groups requested by different user terminals in the 

network, the user terminal may receive one or more SIB groups requested by other 

user terminals. 

[0060] Fig.2 is a flowchart illustrating a method for transmission of SI according 
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to another embodiment of the present disclosure. The method illustrated in Fig.2 may 

be performed by an apparatus implemented at a network node or communicatively 

coupled to a network node. In accordance with the exemplary embodiment, the 

network node may comprise an evolved Node B (eNB), a gNB, an access point (AP), 

a base station (BS), a communication node, a control center, a relay station, a repeater, 

or any other network device being capable of participating in communication of a 

wireless network. 

[0061] Corresponding to steps of the exemplary method for requesting SI 

performed by a user terminal as illustrated in Fig. I, the network node may receive a 

request for at least one SIB group, each of which comprises one or more SIBs, from 

the user terminal as shown in block 202. As described in connection with Fig. I, the 

one or more SIBs may be grouped according to a feature of the one or more SIBs, 

such as functionality and/or periodicity of the one or more SIBs. In block 204, one or 

more SIB groups may be transmitted or broadcasted from the network node. The one 

or more SIB groups may comprise the at least one SIB group requested by the user 

terminal. Optionally, the one or more SIB groups may further comprise at least 

another SIB group requested by other user terminal. 

[0062] In an exemplary embodiment, the reception of the request may comprise 

receiving a preamble for indicating the at least one SIB group. The preamble may be 

selected from a plurality of preambles and associated with the at least one SIB group. 

Optionally, the at least one SIB group may be indicated by transmission timing of the 

preamble. Accordingly, the reception of the request may comprise receiving the 

request from the user terminal in accordance with a selected transmission timing 

associated with the at least one SIB group. 

[0063] As mentioned previously, the network node may inform the user terminal 

of the correspondence between a SIB group and a preamble used to indicate the SIB 
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group, so that the user terminal can selectively request transmission of group based 

SIB(s). In order to make the selective transmission of group based SIB(s) more 

effective, the network node may provide some scheduling infonnation of group based 

SIB(s) in a cell served by the network node. Then, the user tenninal can detect from 

such scheduling information whether the required SI is being broadcasted or not. 

[0064] According to an exemplary embodiment, the network node may transmit 

an indicator to indicate at least one of: which SIB group is being transmitted or 

broadcasted from the network node, and which SIB group is scheduled to be 

transmitted or broadcasted from the network node. Correspondingly, the user 

terminal may receive this indicator ( which is also referred to as a group based SIB 

indicator) from the network node. As such, the user terminal can learn from the 

indicator whether the required SI is available in the cell served by the network node. 

For example, if a SIB group containing the required SI is indicated by the indicator 

from the network node, it is not necessary for the user terminal to transmit a request 

for this SIB group to the network node. 

[0065] In an exemplary embodiment, the group based SIB indicator may be 

provided in minimum SI by the network node for indicating the group based SIB( s) 

and validity information. For alternative I described previously, two bits may be used 

as the group based SIB indicator to indicate the SIB group transmission: 00 - no 

transmission of SIB group; 01 - transmission of SIB group 1; 10 - transmission of 

SIB group 2; 11 - transmission of SIB group 3. Similarly, for alternative II described 

previously, two bits can be used as the group based SIB indicator to indicate the SIB 

group transmission: 00 - no transmission of SIB group; 01 - transmission of SIB 

group 1; 10 - transmission of SIB groups 1 + 2; 11 - transmission of SIB groups 

1+2+3. 

[0066] The user terminal can check the group based SIB indicator 111 the 
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mmnnum SI broadcasted by the network node. When the user terminal read such 

indicator in the minimum SI, it can know which SIB group(s) is now available in the 

corresponding cell. Then the user terminal can decide if it needs to send a request for 

a SIB group to the network node. If the group based SIB indicator in the minimum SI 

indicates that the SIB group is being transmitted/broadcasted or will be 

transmitted/broadcasted by the network node, which means that the SIB group 1s 

available in the cell, the user terminal would not send a corresponding preamble to 

the network node to request this SIB group. 

[0067] In a further embodiment, even if the user terminal transmits a SIB group 

request for at least one SIB group, the network node can override the SIB group 

request by indicating the transmission of more SIB groups. For example, the network 

node may combine multiple SIB group requests from either one or multiple user 

terminals, and determine the transmission of SIB group( s) and the corresponding 

indicator settings. 

[0068] The proposed methods as illustrated with respect to Figs. 1-2 can classify 

one or more SIBs into a SIB group, and the SIB group or a combination of several 

SIB groups may be associated with a unique preamble or a unique timing to request a 

SIB group. When a user terminal wants to request a SIB group, it can according to its 

actual needs send a distinct preamble or send a preamble at certain timing to a 

network node to request the corresponding SIB group. The network node can then 

know which SIB group the user terminal needs, and broadcast it accordingly. In this 

way, the network node can avoid to transmit the undesired SI to the user terminal. 

[0069] Thus it can be seen that with grouping of one or more SIBs for on-demand 

transmission, the network node can only send a specified SIB group instead of all SIB 

groups, in response to a SIB group request from the user terminal. This may be 

achieved by using different preambles or different preamble transmission timing. In 
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addition, using a group based SIB indicator to indicate the availability of one or more 

SIB groups instead of an indicator per SIB, can reduce the number of bits needed in 

mm1mum SI quite a lot, thereby making the selective transmission of SI more 

effective. 

[0070] The vanous blocks or information flows shown in Figs.1-2 may be 

viewed as method steps, and/ or as operations that result from operation of computer 

program code, and/or as a plurality of coupled logic circuit elements constructed to 

carry out the associated function(s). The schematic flow chart diagrams described 

above are generally set forth as logical flow chart diagrams. As such, the depicted 

order and labeled steps are indicative of specific embodiments of the presented 

methods. Other steps and methods may be conceived that are equivalent in function, 

logic, or effect to one or more steps, or portions thereof, of the illustrated methods. 

Additionally, the order in which a particular method occurs may or may not strictly 

adhere to the order of the corresponding steps shown. 

[0071] Fig.3 is a block diagram illustrating an apparatus 300 according to some 

embodiments of the present disclosure. As shown in Fig.3, the apparatus 300 may 

comprise at least one processor 301 and at least one memory 302 storing computer 

program code 303. The at least one memory 302 and the computer program code 303 

may be configured to, with the at least one processor 301, cause the apparatus 300 at 

least to perform any step of the method as described in connection with Fig. I or Fig.2. 

Alten1atively or additionally, the at least one memory 302 and the computer program 

code 303 may be configured to, with the at least one processor 301, cause the 

apparatus 300 at least to perform more or less steps to implement the proposed 

methods. 

[0072] Fig.4 is a block diagram illustrating another apparatus 400 according to 

some embodiments of the present disclosure. As shown in Fig.4, the apparatus 400 
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may compnse a transmitting module 401 and a rece1vmg module 402. In an 

exemplary embodiment, the apparatus 400 may be implemented at a user tenninal. 

The transmitting module 401 may be operable to carry out the operation in block 102, 

and the receiving module 402 may be operable to carry out the operation in block 104. 

In another exemplary embodiment, the apparatus 400 may be implemented at a 

network node. The receiving module 402 may be operable to carry out the operation 

in block 202, and the transmitting module 401 may be operable to carry out the 

operation in block 204. Optionally, the transmitting module 401 and/or the receiving 

module 402 may be operable to carry out more or less steps to implement the 

proposed methods. 

[0073] In general, the various exemplary embodiments may be implemented in 

hardware or special purpose circuits, software, logic or any combination thereof. For 

example, some aspects may be implemented in hardware, while other aspects may be 

implemented in firmware or software which may be executed by a controller, 

microprocessor or other computing device, although the disclosure is not limited 

thereto. While various aspects of the exemplary embodiments of this disclosure may 

be illustrated and described as block diagrams, flow charts, or using some other 

pictorial representation, it is well understood that these blocks, apparatus, systems, 

techniques or methods described herein may be implemented in, as non-limiting 

examples, hardware, software, firmware, special purpose circuits or logic, general 

purpose hardware or controller or other computing devices, or some combination 

thereof. 

[0074] As such, it should be appreciated that at least some aspects of the 

exemplary embodiments of the disclosure may be practiced in various components 

such as integrated circuit chips and modules. It should thus be appreciated that the 

exemplary embodiments of this disclosure may be realized in an apparatus that is 

embodied as an integrated circuit, where the integrated circuit may comprise circuitry 
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(as well as possibly firmware) for embodying at least one or more of a data processor, 

a digital signal processor, baseband circuitry and radio frequency circuitry that are 

configurable so as to operate in accordance with the exemplary embodiments of this 

disclosure. 

[0075] It should be appreciated that at least some aspects of the exemplary 

embodiments of the disclosure may be embodied in computer-executable instructions, 

such as in one or more program modules, executed by one or more computers or 

other devices. Generally, program modules include routines, programs, objects, 

components, data structures, etc. that perform particular tasks or implement particular 

abstract data types when executed by a processor in a computer or other device. The 

computer executable instructions may be stored on a computer readable medium such 

as a hard disk, optical disk, removable storage media, solid state memory, Random 

Access Memory (RAM), etc. As will be appreciated by one of skill in the art, the 

function of the program modules may be combined or distributed as desired in 

various embodiments. In addition, the function may be embodied in whole or partly 

in firmware or hardware equivalents such as integrated circuits, field programmable 

gate arrays (FPGA), and the like. 

[0076] The present disclosure includes any novel feature or combination of 

features disclosed herein either explicitly or any generalization thereof. Various 

modifications and adaptations to the foregoing exemplary embodiments of this 

disclosure may become apparent to those skilled in the relevant arts in view of the 

foregoing description, when read in conjunction with the accompanying drawings. 

However, any and all modifications will still fall within the scope of the non-Limiting 

and exemplary embodiments of this disclosure. 
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CLAIMS 

What is claimed is: 

1. A method for requesting system information, comprising: 

transmitting (102) a request for at least one system infonnation block group, 

each of which comprises one or more system information blocks, from a user 

terminal to a network node, wherein the one or more system information blocks are 

grouped according to a feature of the one or more system information blocks; and 

receiving (104) one or more system information block groups from the network 

node, wherein the one or more system information block groups comprise the at least 

one system information block group. 

2. The method according to claim 1, wherein the transmission of the request 

comprises transmitting a preamble for indicating the at least one system infonnation 

block group. 

3. The method according to claim 2, wherein the transmission of the request 

compnses: 

selecting, from a plurality of preambles, a preamble associated with the at least 

one system information block group; and 

transmitting the request to the network node, wherein the request includes the 

selected preamble. 

4. The method according to claim 2 or 3, wherein the at least one system 

information block group is indicated by transmission timing of the preamble. 

5. The method according to claim 4, wherein the transmission of the request 
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comprises transmitting the request to the network node in accordance with a selected 

transmission timing associated with the at least one system infonnation block group. 

6. The method according to any one of claims 1 to 5, further comprising: 

receiving notification information from the network node, wherein transmission 

of the at least one system information block group is predefined or derived based at 

least partly on the notification information. 

7. The method according to claim 6, wherein the notification infonnation 1s 

included in minimum system infonnation. 

8. The method according to any one of claims 1 to 7, wherein the feature of the one 

or more system information blocks comprises at least one of functionality and 

periodicity of the one or more system information blocks. 

9. The method according to any one of claims 1 to 8, further comprising: 

receiving an indicator from the network node, wherein the indicator indicates at 

least one of: which system infonnation block group is being transmitted from the 

network node, and which system information block group is scheduled to be 

transmitted from the network node. 

10. The method according to any one of claims 1 to 9, wherein the one or more 

system infonnation block groups further comprise at least another system information 

block group which is not requested by the user tenninal. 

11. The method according to any one of claims 6 to 10, wherein the notification 

information indicates a correspondence between all of preambles and system 

infonnation block groups. 
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12. An apparatus (300) for requesting system information, comprising: 

at least one processor (301 ); and 

at least one memory (302) comprising computer program code (303), 

the at least one memory (302) and the computer program code (303) configured 

to, with the at least one processor (301), cause the apparatus (300) at least to: 

transmit a request for at least one system information block group, each of which 

comprises one or more system information blocks, to a network node, wherein the 

one or more system information blocks are grouped according to a feature of the one 

or more system information blocks; and 

receive one or more system information block groups from the network node, 

wherein the one or more system information block groups comprise the at least one 

system information block group. 

13. The apparatus according to claim 12, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to transmit the request by transmitting a preamble for indicating the at least 

one system information block group. 

14. The apparatus according to claim 13, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to transmit the request by: 

selecting, from a plurality of preambles, a preamble associated with the at least 

one system information block group; and 

transmitting the request to the network node, wherein the request includes the 

selected preamble. 

15. The apparatus according to claim 13 or 14, wherein the at least one system 
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information block group is indicated by transmission timing of the preamble. 

16. The apparatus according to claim 15, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to transmit the request by transmitting the request to the network node in 

accordance with a selected transmission timing associated with the at least one 

system information block group. 

17. The apparatus according to any one of claims 12 to 16, wherein the at least one 

memory and the computer program code are configured to, with the at least one 

processor, cause the apparatus at least further to: 

receive notification information from the network node, wherein transmission of 

the at least one system information block group is predefined or derived based at least 

partly on the notification information. 

18. The apparatus according to claim 17, wherein the notification information 1s 

included in minimum system information. 

19. The apparatus according to any one of claims 12 to 18, wherein the feature of the 

one or more system information blocks comprises at least one of functionality and 

periodicity of the one or more system information blocks. 

20. The apparatus according to any one of claims 12 to 19, wherein the at least one 

memory and the computer program code are configured to, with the at least one 

processor, cause the apparatus at least further to: 

receive an indicator from the network node, wherein the indicator indicates at 

least one of: which system information block group is being transmitted from the 
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network node, and which system information block group 1s scheduled to be 

transmitted from the network node. 

21. The apparatus according to any one of claims 12 to 20, wherein the one or more 

system information block groups further comprise at least another system information 

block group which is not requested by the apparatus. 

22. The apparatus according to any one of claims 17 to 21, wherein the notification 

information indicates a correspondence between all of preambles and system 

information block groups. 

23. An apparatus (400) for requesting system information, comprising: 

a transmitting module ( 401) configured to transmit a request for at least one 

system information block group, each of which comprises one or more system 

information blocks, to a network node, wherein the one or more system information 

blocks are grouped according to a feature of the one or more system information 

blocks; and 

a receiving module ( 402) configured to receive one or more system information 

block groups from the network node, wherein the one or more system information 

block groups comprise the at least one system information block group. 

24. A method for transmission of system information, comprising: 

receiving (202) a request for at least one system information block group, each 

of which comprises one or more system information blocks, from a user terminal to a 

network node, wherein the one or more system inf onnation blocks are grouped 

according to a feature of the one or more system information blocks; and 
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transmitting (204) one or more system information block groups from the 

network node, wherein the one or more system information block groups comprise 

the at least one system infonnation block group. 

25. The method according to claim 24, wherein the reception of the request 

comprises receiving a preamble for indicating the at least one system infonnation 

block group. 

26. The method according to claim 25, wherein the reception of the request 

comprises receiving the preamble which was selected from a plurality of preambles, 

and wherein the selected preamble is associated with the at least one system 

information block group. 

27. The method according to claim 25 or 26, wherein the at least one system 

information block group is indicated by transmission timing of the preamble. 

28. The method according to claim 27, wherein the reception of the request 

comprises receiving the request from the user terminal in accordance with a selected 

transmission timing associated with the at least one system information block group. 

29. The method according to any one of claims 24 to 28, further compnses: 

transmitting notification information to the user terminal, wherein transmission of the 

at least one system information block group is predefined or derived based at least 

partly on the notification infonnation. 

30. The method according to claim 29, wherein the notification information 1s 

included in minimum system information. 
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31. The method according to any one of claims 24 to 30, wherein the feature of the 

one or more system information blocks comprises at least one of functionality and 

periodicity of the one or more system information blocks. 

32. The method according to any one of claims 24 to 31, further comprising: 

transmitting an indicator to the user terminal, wherein the indicator indicates at 

least one of: which system information block group is being transmitted from the 

network node, and which system information block group is scheduled to be 

transmitted from the network node. 

33. The method according to any one of claims 24 to 32, wherein the one or more 

system information block groups further comprise at least another system information 

block group which is not requested by the user terminal. 

34. The method according to any one of claims 29 to 33, wherein the notification 

information indicates a correspondence between all of preambles and system 

information block groups. 

35. An apparatus (300) for transmission of system information, comprising: 

at least one processor (301 ); and 

at least one memory (302) comprising computer program code (303), 

the at least one memory (302) and the computer program code (303) configured 

to, with the at least one processor (301 ), cause the apparatus (300) at least to: 

receive a request for at least one system information block group, each of which 

comprises one or more system infonnation blocks, from a user terminal, wherein the 

one or more system infonnation blocks are grouped according to a feature of the one 

or more system information blocks; and 
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transmit one or more system information block groups, wherein the one or more 

system information block groups comprise the at least one system information block 

group. 

36. The apparatus according to claim 35, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to receive the request by receiving a preamble for indicating the at least one 

system information block group. 

3 7. The apparatus according to claim 36, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to receive the request by receiving the preamble which was selected from a 

plurality of preambles, and wherein the selected preamble is associated with the at 

least one system information block group. 

38. The apparatus according to claim 36 or 37, wherein the at least one system 

information block group is indicated by transmission timing of the preamble. 

39. The apparatus according to claim 38, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to receive the request by receiving the request from the user terminal in 

accordance with a selected transmission timing associated with the at least one 

system infonnation block group. 

40. The apparatus according to any one of claims 35 to 39, wherein the at least one 

memory and the computer program code are configured to, with the at least one 

processor, cause the apparatus at least further to transmit notification infonnation to 

the user tenninal, and wherein transmission of the at least one system information 
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block group Is predefined or derived based at least partly on the notification 

information. 

41. The apparatus according to claim 40, wherein the notification information Is 

included in minimum system information. 

42. The apparatus according to any one of claims 35 to 41, wherein the feature of the 

one or more system information blocks comprises at least one of functionality and 

periodicity of the one or more system information blocks. 

43. The apparatus according to any one of claims 35 to 42, wherein the at least one 

memory and the computer program code are configured to, with the at least one 

processor, cause the apparatus at least further to: 

transmit an indicator to the user terminal, wherein the indicator indicates at least 

one of: which system information block group is being transmitted from the network 

node, and which system information block group is scheduled to be transmitted from 

the network node. 

44. The apparatus according to any one of claims 35 to 43, wherein the one or more 

system inf onnation block groups further comprise at least another system information 

block group which is not requested by the user terminal. 

45. The apparatus according to any one of claims 40 to 44, wherein the notification 

information indicates a correspondence between all of preambles and system 

information block groups. 

46. An apparatus ( 400) for transmission of system information, comprising: 
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a receiving module ( 402) configured to receive a request for at least one system 

information block group, each of which comprises one or more system infonnation 

blocks, from a user terminal, wherein the one or more system information blocks are 

grouped according to a feature of the one or more system information blocks; and 

a transmitting module ( 401) configured to transmit one or more system 

information block groups, wherein the one or more system infonnation block groups 

comprise the at least one system information block group. 

4 7. A computer program product comprising a computer-readable medium bearing 

computer program codes (303) embodied therein for use with a computer, wherein 

the computer program codes (303) comprise codes for performing the method 

according to any one of claims 1-11 and claims 24-34. 

31 

Samsung Ex. 1010 
Page 61 of 447



ABSTRACT 

A method for requesting system infonnation is proposed. The method may 

comprise transmitting a request for at least one system infonnation block group, each 

of which comprises one or more system information blocks, from a user terminal to a 

network node. The one or more system infonnation blocks may be grouped according 

to a feature of the one or more system information blocks. The method may further 

comprise receiving one or more system information block groups from the network 

node. The one or more system information block groups may comprise the at least 

one system information block group. 
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aoolication or is concurrently being filed with this document) (provide signer's title if aoolicant is a juristic entity) 

SIGNATIJRE of Applicant for Patent 

The undersigned (whose~-tille;j.s suppliecf"qe.\QW) is ci~t~pri;::~d to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 
Signature )'i~.,$":.:.'":!-tr~ • ~ ~......... .... ~~ ~/ ~- ... ->'\.._ ~ I Date (Optional) I December 18, 2015 :- ......... • •'L_..-'....--.;, .............. ~:-::-:~~ ):::--.... .._ ... ,;:: ~ 

Name Roger s<~urleigh (l s"'\ 

Title Director - Patent Unit U.S.A. 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

0To!alof forms are submitted. 
This coll.ectton of information 1s required by 37 CFR 1.131, 1.32., and 1.33. The mformat,on 1s required to obtain or retain a benefit by the public which 1s to file (and by the 
USPTO to process) an application. Confidentiafity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes lo complete, 
including gathering, preparing, and submitting the comple\l;ld application farm to the USPTO. Time will vary depending upon the individ1.1al 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 COMPUoTED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P,O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-B00°PTO-9199 and select option 2. 

I 

l 
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POWER OF ATTORNEY ANO AUTHORISATION 

We, the undersigned Teiefonaktlebolaget LM Ericsson, having our registered 
offices at SE-i 64 80 Stockholm, Sweden, do hereby authorise Roger Burleigh, 
Ericsson inc, to authorise individuals or companies to represent us before the 
Swedish Patent·and Registration Office or any other naHonaf or regional or 
international patent office or patentregistration authority (in its capacity as a 
National patent office and as a Receiving Office or International Searchlng Authority 
or International Preliminary Examining Authority under the Patent Cooperation 
Treaty) and the Swedish Patent and Market Court and the Patent and Market Court 
of Appeal in any matter regarding patents or utility models. 

Any authorisation relating to one specific invention, patent application, patent, utility 
model application or utility mode! only may be signed by authorise Roger Burteigh 
only. However, any authorisation applicable to more than one specific invention, 
patent application, patent, utility model application or utility model 
shall be signed Jointly by Gabriele Mohsler, Ericsson GmbH. 
shaH not include the right to make sub-.authorisations, 
shaH not exclude the possibmty of corresponding authorisations for others, 
shat! be possible to revoke at any time, and 
shaH be valid for five· years unless earlier revoked. 

Roger Burleigh is. further authorlsedto singly and independently represent us 
before the Swedish Patent Office (in its capacity as the Swedi$h patent office and 
as a Receiving Office or International Searching Authority or International 
Preliminary Examining Authority under the·Patent Cooperation Treaty) and the 
Swedish Patent and Market Court and the Patent and Market Court of Appeal, 

The authorisations set out herein relating to the Patentand Market Court and the 
Patent and Market Court of Appeal shall be deemed as "Rattegangsful!makt'' in 
accordancewith the Swedish procedural laws Rattegangsbalken and 
Forvaltningsprocesslagen. 

Roger Burleigh is further authorised to sign on behalf of us any certificates, 
declarations or statements needed by applicable law or Patent Office rules for the 
filing or prosecution of our patent appHcations at any Patent Office. 

Roger Budeigh is further authorised to accept and sign assignments between 
Te!efonaktiebolaget LM Ericsson, or any of its subsidiaries or employee of the 
Ericsson Group companies of all their rights to an invention, a patent application, a 
patent, a utility model application or a utility model. 

Telefonaktiebo!aget LM Ericsson (publ), 

.
.. ···(.t-,·,•.'.'.:·: .. .:: ;·~· ... ·J.,.:. ,··".·.·.{.· .... •·· ~ .. :, .:_ ."'.❖- .::;·}~··.~ ... r.::::-· ........ . •' :,_. . ~ '....~· ,,·• ' ~ -~· . .:: . '.j· .{ ~- :.J:.- .. ..:~ ~~~·--•·'"·· :, 

Nina Macpherson 
Senior Vice President 
and Chief Legal Officer 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

First Named Inventor/Applicant Name: Rui FAN 

Filer: William W. Kidd/Julie Farrar 

Attorney Docket Number: 4906P51954US1 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

NATIONAL STAGE FEE 1631 1 280 280 

NATIONAL STAGE SEARCH - ALL OTHER CASES 1632 1 600 600 

NATIONAL STAGE EXAM -ALL OTHER CASES 1633 1 720 720 

Pages: 

Claims: 

CLAIMS IN EXCESS OF 20 1615 3 80 240 

Miscellaneous-Filing: 

Petition: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1840 
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Electronic Acknowledgement Receipt 

EFSID: 30721579 

Application Number: 15568431 

International Application Number: PCT/CN2017/101576 

Confirmation Number: 2730 

Title of Invention: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

First Named Inventor/Applicant Name: Rui FAN 

Customer Number: 131247 

Filer: William W. Kidd/Julie Farrar 

Filer Authorized By: William W. Kidd 

Attorney Docket Number: 4906P51954US1 

Receipt Date: 20-OCT-2017 

Filing Date: 

Time Stamp: 19:01:26 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1840 

RAM confirmation Number 102317INTEFSW19022100 

Deposit Account 506674 

Authorized User Julie Farrar 

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

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.19 (Document supply fees) 
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37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

37 CFR 1.492 (National application filing, search, and examination fees) 

37 CFR 1.492(a) (Basic national fee only) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

387260 

1 Transmittal of New Application 
P51954_US1_2017-10-20_371 - no 4 

Transmittal.pdf 
c7d 1 f4863d68f4dafd0d1 cl Sd3e90b3f68f5 

d67b 

Warnings: 

Information: 

1823197 

2 Application Data Sheet 
P51954_US1_2017-10-20_ADS. 

no 9 
pdf 

90f883f5c948d93563649d32eada283afa68 
6294 

Warnings: 

Information: 

30592 

3 
P51954_US1_2017-10-20_Preli 

yes 9 
mi nary _Amendment.pdf 

9ca5e73Sbde036Seb 160576361f9dc96f2b 
8000a 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Preliminary Amendment 1 1 

Specification 2 2 

Claims 3 7 

Abstract 8 8 

Applicant Arguments/Remarks Made in an Amendment 9 9 

Warnings: 

Information: 

507194 

4 
Documents submitted with 371 P51954_US1_2017-10-20_DOC 

42 
Applications 371_PCTCN2017101576.pdf 

no 
4ae243b 1764671 ffb583e2ffd4ac39130afe8 

10a 

Warnings: 

Information: 
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1438307 

P51954_US1_2017-10-20_LME 
5 Power of Attorney - Ericsson_executed_POA_AIA8 no 3 

2A_B.pdf f80a63d47a29318ecc789fb4a8d7129341 9L 
1d60 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

36964 

6 Fee Worksheet (5B06) fee-info.pdf no 2 
e919f9f4ae332e0ebb62f70941 fc1 b8Sb537 

1b9a 

Warnings: 

Information: 

Total Files Size (in bytes) 4223514 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT COOPERATION TREATY PCT/CN2017/101576 

ADVANCE E-MAIL 

PCT 
NOTIFICATION OF THE RECORDING 

OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instrnctions, Section 422) 

Date of mailing (day/month/year) 

04 October 2017 (04.10.2017) 

Applicant's or agent's file reference 

PF17051 0PCT 

International application No. 

PCT/CN2017/101576 

1. The following indications appeared on record concerning: 

D the applicant ~ the inventor 

Name and Address 

FRENGER, Pal 
Enskiftesgatan 8, SE-583 34 Linkoeping 
Sweden 

From the INTERNATIONAL BUREAU 

To: 

ZHONGZI LAW OFFICE 
7F, New Era Building, 26 Pinganli Xidajie, Xicheng 
District 
Beijing 100034 
CHINE 

IMPORTANT NOTIFICATION 

International filing date (day/month/year) 

13 September 2017 (13.09.2017) 

D the agent • the common representative 

State of Nationality State of Residence 

Telephone No. 

Facsimile No. 

E-mail address 

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

D the person ~ the name ~ the address • the nationality • the residence 

Name and Address 

FRENGER, Pal 
Enskiftesgatan 8, SE-583 34 Linkoeping 
Sweden 

3. 

4. 

Further observations, if necessary: 

A copy of this notification has been sent to: 

~ 
~ 
• 

the receiving Office 
the International Searching Authority 
the Authority(ies) specified for supplementary search 

The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 89 65 

Form PCT/IB/306 (January 2009) 

State of Nationality State of Residence 

Telephone No. 

Facsimile No. 

E-mail address 
D Notifications by e-mail authorized 

• the International Preliminary Examining Authority 

• the designated Offices concerned 

• the elected Offices concerned 

• other: 

Authorized officer 

Shi Linlin 
e-mail pct.team2@wipo.int 
Telephone No. +41 22 338 74 02 

l/EECEY2GWP9Q7.T0 
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PF 1705 lOPCT 
1/5 

PCT REQUEST 
Print Out (Original in Electronic Form) 

0 For receiving Office use only 

0-1 International Application No. PCT/CN2017 /101576 
0-2 International Filing Date 13 September 2017 (13.09.2017) 

0-3 Nmne of receiving Office and "PCT Interna- RO/CN 
tional Application" 

0-4 Form PCT/RO/101 PCT Request 

0-4-1 Prepared Using CEPCT 
Version 1.01.00 MT/FOP 20140331/0.20.5.21 

0-5 Petition 

The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty 

0-6 Receiving Office (specified by the State Intellectual Property Office of the People's 
applicant) 

Republic of China (RO/CN) 
0-7 Applicant's or agent's file reference PFl 70510PCT 
I Title of Invention ON-DEMAND REQUEST FOR SYSTEM 

INFORMATION 
II Applicant 

II-1 This person is Applicant only 
II-2 Applicant for All designated States 
II-4 Nmne TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) 
II-5 Address SE-164 83 Stockholm 

Sweden 
II-6 State of nationality SE 
II-7 State of residence SE 
II-8 Telephone No. 

II-9 Facsimile No. 

II-11 Applicant's registration No. with the Office 
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PF 1705 lOPCT 
2/5 

PCT REQUEST 
Print Out (Original in Electronic Form) 

111-1 Applicant and/or inventor 

III-1-1 This person is Applicant and inventor 
III-1-2 Applicant for SC 
III-1-4 Name (LAST, First) FAN,Rui 
III-1-5 Address No.5 Lize East Street, Chaoyang District 

Beijing 100102 
China 

III-1-6 State of nationality CN 
III-1-7 State of residence CN 
III-1-11 Applicant's regish·ation No. with the Office 

111-2 Applicant and/or inventor 

III-2-1 This person is Inventor only 
III-2-3 Inventor for 

III-2-4 Nmne (LAST, First) LIU, Jinhua 
III-2-5 Address No.5 Lize East Street, Chaoyang District 

Beijing 100102 
China 

III-3 Applicant and/or inventor 

III-3-1 This person is Inventor only 
III-3-3 Inventor for 

III-3-4 Nmne (LAST, First) FRENGER, Pal 
III-3-5 Address Enskiftesgatan 8, SE-583 34 LINKOEPING 

Sweden 
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PF 1705 lOPCT 
3/5 

PCT REQUEST 
Print Out (Original in Electronic Form) 

IV-1 Agent or common representative; or 
address for correspondence 

The person identified below is hereby/has Agent 
been appointed to act on behalf of the 
applicant(s) before the competent Interna-
tional Authorities as: 

IV-1-1 Name ZHONGZI LAW OFFICE 
IV-1-2 Address 7F, New Era Building, 26 Pinganli Xidajie, Xicheng 

District 
Beijing 100034 
China 

IV-1-3 Telephone No. 86-10-66091188 
IV-1-4 Facsimile No. 86-10-66091199 
IV-1-5 e-mail mail@zhongziip.com 
IV-1-S(a) E-mail authorization as advance copies followed by paper notifications 

The receiving Office, the International 
Searching Authority. the International 
Bureau and the International Preliminary 
Examining Authority are authorized to use 
this e-mail address. if the Office or 
Authority so wishes, to send notifications 
issued in respect of this international 
application: 

IV-1-6 Agent's registration No. 11247 
V DESIGNATIONS 

V-1 The filing of this request constitutes under 
Rule 4.9(a}, the designation of all 
Contracting States bound by the PCT on 
the international filing date, for the grant 
of every kind of protection available and, 
where applicable, for the grant of both 
regional and national patents. 

V-2 Item V-2 may only be used to exclude 
(irrevocably) the designations concerned 
if, at the time of filing or subsequently 
under Rule 26bis.1, the international 
application contains in Box No. VI a 
priority claim to an earlier national 
application filed in the particular State 
concerned, in order to avoid the ceasing of 
the effect, under the national law, of this 
earlier national application. 

VI-1 Priority claim of earlier international 
application 

VI-1-1 Filing date 04 January 2017 (04.01.2017) 
VI-1-2 Number PCT/CN2017 /070130 
VI-1-3 PCT receiving Office CN 
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PF 1705 lOPCT 
4/5 

PCT REQUEST 
Print Out (Original in Electronic Form) 

VI-2 Priority document request 

The International Bureau is requested to VI-1 Access code: E5Al obtain from a digital library a certified copy 
of the earlier application(s) identified above 
as item(s), using, where applicable, the 
access code(s) indicated: 

VI-3 Incorporation by reference : 

where an element of the international 
application referred to in Article l l(l)(iii)(d) 
or ( e) or a part of the description, claims or 
drawings referred to in Rule 20.5(a) is not 
otherwise contained in this international 
application but is completely contained in an 
earlier application whose priority is claimed 
on the date on which one or more elements 
referred to in Article 11 (l)(iii) were first 
received by the receiving Office, that 
element or part is, subject to confirmation 
under Rule 20.6, incorporated by reference 
in this international application for the 
purposes of Rule 20.6. 

VII-1 International Searching Authority Chosen State Intellectual Property Office of the People's 
Republic of China (ISA/CN) 

VIII Declarations Number of declarations 

VIII-I Declaration as to the identity of the inventor -
VIII-2 Declaration as to the applicant's entitlement, -

as at the international filing date, to apply for 
and be granted a patent 

VIII-3 Declaration as to the applicant's entitlement, -
as at tl1e international filing date, to claim the 
p1iority of the earlier application 

VIII-4 Declaration ofinventorship (only for the -
purposes of the designation of the United 
States of America) 

VIII-5 Declaration as to non-prejudicial disclosures -
or exceptions to lack of novelty 

IX Check list Number of sheets Electronic file( s) attached 

IX-1 Request (including declaration sheets) 5 ✓ 

IX-2 Description 21 ✓ 

IX-3 Claims 10 ✓ 

IX-4 Abstract 1 ✓ 

IX-5 Drawings 2 ✓ 

IX-7 TOTAL 39 
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PF 1705 lOPCT 
SIS 

PCT REQUEST 
Print Out (Original in Electronic Form) 

Accompanying Items Paper document(s) attached 

IX-8 Fee calculation sheet -
IX-11 Copy of general power of attorney -
IX-18 PCT-SAFE physical media -
IX-20 Figure of the drawings which should Fig.1 

accompany the abstract 

IX-21 Language of filing of the international English 
application 

X-1 Signature of applicant, agent or common /ZHONGZI LAW OFFICE/ 
representative 

X-1-1 Name ZHONGZI LA \V OFFICE 
X-1-2 Nmne of signatory ZHONGZI LA '1V OFFICE 
X-1-3 Capacity (if such capacity is not obvious Agent 

from reading the request) 

FOR RECEIVING OFFICE USE ONLY 

10-1 Date of actual receipt of the purported 13 September 2017 (13.09.2017) 
international application 

10-2 Drawings: 

10-2-1 Received 

10-2-2 Not received 

10-3 Corrected date of actual receipt due to 
later but timely received papers or 
drawings completing the purported 
international application 

10-4 Date of timely receipt of the required 
corrections under PCT Article 11(2} 

10-5 International Searching Authority ISA/CN 
10-6 Transmittal of search copy delayed until 

search fee is paid 

FOR INTERNATIONAL BUREAU USE ONLY 

11-1 Date of receipt of the record copy by the 
International Bureau 

Electronic file(s) attached 

✓ 

✓ 

-
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
PF170510PCT 

International application No. International filing date ( daylmontlilyear) I Priority date (daylmontlilyear) 
PCT/CN2017 /101576 13 September 2017 (13.09.2017) 04 January 2017 (04.01.2017) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

• Box No. II 

• Box No. III 

• Box No. IV 

~ Box No. V 

• Box No. VI 

• Box No. VII 

• Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
09 July 2019 (09.07.2019) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Xin Wang 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.team2@wipo.int 

Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 
100034 

PCT 
China 7F. New Era Building, 26 Pinganli Xidajie, 
Xicheng District, Beijing WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

ZHONGZI LAW OFFICE 

(PCT Rule 43bis.l) 

Date of mailing 

( day/month/year) 30 November 2017 
Applicant's or agent's file reference FOR FURTHER ACTION 

PFl 70510PCT See paragraph 2 below 

International application No. I International filing date (day/month/year) I Priority date (day/month/year) 
PCT/CN2017/101576 13 September 2017 04 January 2017 

International Patent Classification (IPC) or both national classification and IPC 
H04L 29/06(2006.0l)i; H04W 72/12(2009.0l)i 

Applicant 
TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al 

1. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

[2] Box No. I 

D Box No. II 

D Box No. III 

D BoxNo.N 

[2] BoxNo. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty. inventive step and industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a \\-Titten opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date. whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISN Date of completion of this opinion Authorized officer 

STATE INTELLECTUAL 24 November 2017 
PROPERTY OFFICE OF THE 
P.R.CHINA PENG,Liang 
China 6, Xitucheng Rd., Jimen Bridge, 
Haidian District, Beijing 100088 

Facsimile No. (86-10) 62019451 Telephone No. (86-10)62413350 
Form PCT/ISA/237 (Cover sheet) (July 2011) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of the opinion 

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

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

International application No. 

PCT/CN2017 /101576 

• a translation of the international application into ______________ which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23. l(b )). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.l(a)). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D onpaper 

D in electronic form 

b. (time) 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authmity for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does 
not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2017 /101576 

Box No. V 
Reasoned statement under Rule 43bi.s.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-47 YES 

Claims None NO 

Inventive step (IS) Claims 1-47 YES 

Claims None NO 

Industrial applicability (IA) Claims 1-47 YES 

Claims None NO 

2. Citations and explanations : 

[I] Reference is made to the following document: 

[2] DI: CN 101217689 A, 09.07.2008 

[3] Novelty and Inventive Step: 

[4] DI discloses (see description, page I lines 13 -17, page 5 line 2- page 6 line 10) a method for requesting 
system information, comprising: transmitting a request for at least one system information block group, 
each of which comprises one or more system information blocks from a user terminal to a network node, 
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PF160799PCT 

ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

FIELD OF THE INVENTION 

[0001] The present disclosure generally relates to communications, and more 

specifically, relates to wireless comm1mications. 

BACKGROUND 

[0002] In a communication network such as Long Term Evolution (L TE) system, 

system information (SI) is important as it can provide necessary infonnation to a user 

terminal, such as a user equipment (UE) or a wireless device, for linking with the 

communication network. In new radio (NR), SI may be classified into minimum SI 

and other SI. Minimum SI is the SI that a user terminal must read before it can know 

how to access the network. Other SI is the SI not within minimum SI. SI may be 

transmitted to the user terminal in a master information block (MIB) and/or a system 

information block (SIB). For example, minimum SI may correspond to MIB, SIBI 

and SIB2 in L TE. Other SI may correspond to those remaining SIBs. Since other SI is 

not necessary for a user terminal to access network, in order to achieve energy 

efficiency, it may be desirable that the SI may be requested on demand. 

SUMMARY 

[0003] This summary 1s provided to introduce a selection of concepts m a 

simplified form that are further described below in detailed description. This 

summary is not intended to identify key features or essential features of the claimed 

subject matter, nor is it intended to be used to limit the scope of the claimed subject 

matter. 

[0004] The present disclosure proposes a solution of on-demand request for SI, 

which may enable a communication network to transmit or broadcast SI, such as 

I 
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other SI as mentioned previously, according to a request for the SI from a user 

terminal. 

[0005] According to a first aspect of the present disclosure, there is provided a 

method for requesting SI, which may be perf armed at an apparatus such as a user 

terminal. The method may comprise transmitting a request for at least one group of SI 

from a user terminal to a network node. The SI may be grouped according to a feature 

of the SI. The method may further comprise receiving one or more groups of SI from 

the network node. The one or more groups of SI may comprise the at least one group 

of SI. 

[0006] In an exemplary embodiment, the method according to the first aspect of 

the present disclosure may further comprise receiving an indicator from the network 

node. The indicator may indicate at least one of: which group of SI is being 

transmitted from the network node, and which group of SI is scheduled to be 

transmitted from the network node. 

[0007] According to a second aspect of the present disclosure, there is provided 

an apparatus for requesting SI. The apparatus may comprise at least one processor 

and at least one memory comprising computer program code. The at least one 

memory and the computer program code may be configured to, with the at least one 

processor, cause the apparatus at least to perform any step of the method according to 

the first aspect of the present disclosure. 

[0008] According to a third aspect of the present disclosure, there is provided a 

computer program product comprising a computer-readable medium bearing 

computer program codes embodied therein for use with a computer. The computer 

program codes may comprise code for perf arming any step of the method according 

to the first aspect of the present disclosure. 
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[0009] According to a fourth aspect of the present disclosure, there is provided an 

apparatus for requesting SI. The apparatus may comprise a transmitting module and a 

receiving module. In accordance with some exemplary embodiments, the transmitting 

module may be operable to carry out at least the transmitting step of the method 

according to the first aspect of the present disclosure. The receiving module may be 

operable to carry out at least the receiving step of the method according to the first 

aspect of the present disclosure. 

[0010] According to a fifth aspect of the present disclosure, there is provided a 

method for transmission of SI, which may be performed at an apparatus such as a 

network node. The method may comprise receiving a request for at least one group of 

SI from a user terminal to a network node. The SI may be grouped according to a 

feature of the SI. The method may further comprise transmitting one or more groups 

of SI from the network node. The one or more groups of SI may comprise the at least 

one group of SI. 

[0011] In an exemplary embodiment, the method according to the fifth aspect of 

the present disclosure may further comprise transmitting an indicator from the 

network node. The indicator may indicate at least one of: which group of SI is being 

transmitted from the network node, and which group of SI is scheduled to be 

transmitted from the network node. 

[0012] According to a sixth aspect of the present disclosure, there is provided an 

apparatus for transmission of SI. The apparatus may comprise at least one processor 

and at least one memory comprising computer program code. The at least one 

memory and the computer program code may be configured to, with the at least one 

processor, cause the apparatus at least to perform any step of the method according to 

the fifth aspect of the present disclosure. 

[0013] According to a seventh aspect of the present disclosure, there is provided 
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a computer program product compnsmg a computer-readable medium bearing 

computer program codes embodied therein for use with a computer. The computer 

program codes may comprise code for performing any step of the method according 

to the fifth aspect of the present disclosure. 

[0014] According to an eighth aspect of the present disclosure, there is provided 

an apparatus for transmission of SI. The apparatus may comprise a receiving module 

and a transmitting module. In accordance with some exemplary embodiments, the 

receiving module may be operable to carry out at least the receiving step of the 

method according to the fifth aspect of the present disclosure. The transmitting 

module may be operable to carry out at least the transmitting step of the method 

according to the fifth aspect of the present disclosure. 

[0015] In accordance with some exemplary embodiments, the feature of the SI 

may comprise at least one of functionality and periodicity of the SI. 

[0016] In accordance with some exemplary embodiments, the request for the at 

least one group of SI may comprise a preamble for indicating the at least one group 

of SI. The at least one group of SI may be indicated by a sequence of the preamble or 

the transmission timing of the preamble. For example, the indication of the at least 

one group of SI by the preamble may be predefined or derived based at least partly on 

notification information from the network node. 

[0017] In accordance with some exemplary embodiments, the one or more groups 

of SI from the network node may further comprise at least another group of SI which 

is not requested by the user terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The disclosure itself, the preferable mode of use and further objectives are 
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best understood by reference to the following detailed description of the 

embodiments when read in conjunction with the accompanying drawings, in which: 

[0019] Fig.I is a flowchart illustrating a method for requesting SI according to an 

embodiment of the present disclosure; 

[0020] Fig.2 is a flowchart illustrating a method for transmission of SI according 

to another embodiment of the present disclosure; 

[0021] Fig.3 is a block diagram illustrating an apparatus according to an 

embodiment of the present disclosure; and 

[0022] Fig.4 is a block diagram illustrating another apparatus according to an 

embodiment of the present disclosure. 

DETAILED DESCRIPTION 

[0023] The embodiments of the present disclosure are described in detail with 

reference to the accompanying drawings. Reference throughout this specification to 

features, advantages, or similar language does not imply that all of the features and 

advantages that may be realized with the present disclosure should be or are in any 

single embodiment of the disclosure. Rather, language referring to the features and 

advantages is understood to mean that a specific feature, advantage, or characteristic 

described in connection with an embodiment is included in at least one embodiment 

of the present disclosure. Furthermore, the described features, advantages, and 

characteristics of the disclosure may be combined in any suitable manner in one or 

more embodiments. One skilled in the relevant art will recognize that the disclosure 

may be practiced without one or more of the specific features or advantages of a 

particular embodiment. In other instances, additional features and advantages may be 

recognized in certain embodiments that may not be present in all embodiments of the 
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disclosure. 

[0024] In a wireless network such as new radio (NR), SI may be broadcasted by a 

network node, such as a base station or a next generation Node B (gNB), in a cell to 

all user terminals monitoring the specific cell. It is important for a user terminal to 

maintain the required SI because otherwise it cannot interact with the network in an 

interoperable manner. As mentioned previously, minimum SI in NR corresponds to 

MIB, SIBI and SIB2 in LTE. There are some assumptions about how to request other 

SI from the network. For example, some messages like MSGI and/or MSG3 may be 

used to carry a request for other SI. 

[0025] If using one preamble of MSG 1 to carry a request for all other SI, then it 

may result in unnecessary transmission of some undesired other SI. This is because 

there is quite a lot of other SI in the system and the network may have to broadcast all 

other SI when it receives such preamble to request other SI. However, a user terminal 

may not need all the other SI. 

[0026] If using MSG3 to request other SI, since there could be contention during 

a random access procedure, the network may not be able to detect MSG 3 reliably in 

time. In addition, there are additional overhead and delay because more messages are 

transmitted for requesting other SI. 

[0027] The present disclosure proposes a solution of on-demand request for SI. In 

the proposed solution, SI may be classified into several relevant or correlated groups. 

When a user terminal wants to request some specific SI, it can request from a 

network node a group of SI in which the specific SI is comprised. Then, the network 

node can know which group of SI the user terminal actually needs, and broadcast the 

requested group of SI accordingly. In this way, the network node can transmit or 

broadcast the SI to the user terminal with more energy efficiency. On the other hand, 

transmission resources and energy also can be saved from the view point of the user 
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terminal, since it does not need to send additional SI request if another user terminal 

has already sent a request for the same SI as required by the user terminal. 

[0028] Fig.I is a flowchart illustrating a method for requesting SI according to an 

embodiment of the present disclosure. The method illustrated in Fig. I may be 

performed by an apparatus implemented at a user terminal or communicatively 

coupled to a user terminal. In accordance with the exemplary embodiment, the user 

terminal may comprise a UE, a mobile station, a wireless device, a personal digital 

assistant (PDA), a laptop computer, a tablet computer, a smart phone, a portable 

device, or any other user device being capable of participating in communication of a 

wireless network. 

[0029] According to the exemplary method illustrated in Fig. I, a request for at 

least one group of SI may be transmitted from a user terminal to a network node at 

step I 02. In the exemplary embodiment, the SI may be grouped or classified 

according to a feature of the SI. It will be realized that the SI mentioned here may 

comprise other SI than minimum SI in the context of NR. It is noted that the tenn of 

"SI" used herein and the exemplary illustration of grouping of SI are not limited to 

NR and L TE. The proposed methods, apparatus and related products herein may also 

be applicable to other suitable network environments, although some exemplary 

embodiments are described with respect to NR and L TE. As described previously, 

minimum SI corresponds to MIB, SIB I and SIB2 in L TE, and accordingly other SI 

corresponds to SIB3 until SIB2 I. The feature of the SI may be learned from the SIB 

definition in L TE. For example, the feature of the SI may comprise at least one of 

functionality and periodicity of the SI. However, other suitable rules may also be 

expected to be applicable for learning more features of SI. 

[0030] Table I exemplarily shows the functional description of some SIBs in 

L TE. It can be seen from Table I that the SIBs carrying SI are not fully independent 
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to each other. For example, SIB3 to SIB8 are all related to how to do cell reselection, 

although each SIB has different responsibility. Therefore, the SI in these SIBs can be 

grouped together. For SIBl0 to SIB12, these SIBs are all related to warning and alert. 

Therefore, the SI in these SIBs can be group together. For SIB 18 to SIB 19, the SIBs 

are both related to device-to-device (D2D) sidelink communication. Accordingly, the 

SI in these two SIBs can be grouped together. The remaining SI can be grouped 

together. Thus, the SI carried by the SIBs listed in Table 1 may be classified into four 

groups. 

Table 1 

SIB Description 

SIB3 
Parameters required for intra-frequency, inter-frequency and I-RAT cell 
re-selections 

SIB4 Information regarding INTRA-frequency neighboring cells (E-UTRA) 
SIB5 Information regarding INTER-frequency neighboring cells (E-UTRA) 
SIB6 Information for re-selection to INTER-RAT (UTRAN cells) 
SIB7 Information for re-selection to INTER-RAT (GERAN cells) 
SIB8 Information for re-selection to INTER-RAT (CDMA2000) 

.. . ... 

SIB IO 
ETWS (Earthquake and Tsunami Warning System) information (Primary 
notification) 

SIB II 
ETWS (Earthquake and Tsunami Warning System) information (Secondary 
notification) 

SIB12 Commercial Mobile Alert Service (CMAS) information. 
.. . ... 

SIB18 
Sidelink UE information procedure, sidelink communication related resource 
configuration information 

SIB19 
Sidelink UE information procedure, sidelink discovery related resource 
configuration information 

.. . ... 

[0031] It can be seen that different SIBs and the SI thereof may be grouped 

according to their functionalities. Optionally, the SI may be classified into more or 

less groups than four groups. For example, since the transmission of SI related to 
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warning and alert is triggered by the network instead of by a user terminal, the SI 

associated with SIB IO to SIB 12 does not need to be requested by the user terminal at 

all. Then in total there are three groups of SI to be requested. Other ways to group SI 

are also possible. For example, SI related to cell reselection may be classified into 

one group, while all others may be classified into another group. 

[0032] Another feature of SI which may be used to classify the SI is periodicity. 

For example, SI with the same or similar transmission periodicity may be grouped 

together. Use L TE SI transmission periodicity as an example, where the SI each with 

periodicity of 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms and 5120ms may be 

classified into seven groups of SI. Alternatively, the SI may be classified into three 

groups SI with the first group comprising SI with periodicities of 80ms, l 60ms, the 

second group comprising SI with periodicities of 320ms, 640ms, and the third group 

comprising SI with periodicities of 1280ms, 2560ms, 5120ms. It will be realized that 

SI may be classified into the desired number of groups according to the periodicity of 

SI. 

[0033] In accordance with the exemplary method illustrated in Fig. I, the user 

terminal can transmit a request for at least one group of SI to the network node. The 

request may comprise a preamble for indicating the at least one group of SI. For 

example, the at least one group of SI may be indicated by a sequence of the preamble 

or the transmission timing of the preamble. Thus, the user terminal can selectively 

request the required SI from the network node. 

[0034] In an exemplary embodiment, selective requests for SI groups may be 

transmitted from the user terminal by using different preamble sequences, which may 

be differentiated by indexes of the preambles. One preamble sequence may 

correspond to a predetermined combination of SI groups. Take 3 preambles as an 

example. In alternative I, preambles I to 3 may be used to indicate SI groups I to 3, 
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respectively, where SI group 1 is related to cell reselection, SI group 2 is related to 

sidelink communication, and SI group 3 comprises the remaining SI. According to 

this alternative, a user tenninal needing multiple SI groups (for example, comprising 

SI groups 1 and 2) may be required to send multiple SI requests (for example, 

comprising preambles 1 and 2) to a network node. 

[0035] It will be realized that the usage of multiple preambles can be in different 

ways. For example, in alternative II, preambles I to 3 may be used to indicate SI 

group 1, SI groups I+ 2, and SI groups 1 + 2+ 3, respectively. According to this 

alternative, a user terminal can always select a corresponding preamble to get all 

desired SI. Compared to alternative I, alternative II may save the preamble 

resource/transmission but the probability to transmit the undesired SI is higher than 

alternative I. 

[0036] Thus, when SI groups 111 the network are indicated by using different 

preamble sequences, the user terminal can send the corresponding preamble to the 

network node if the user terminal wants to request SI from at least one of the SI 

groups. When the network node detects such preamble, it can therefore only transmit 

or broadcast SI within the indicated SI groups according to the detected preamble. 

[0037] In accordance with the exemplary method illustrated in Fig. I, the 

indication of the at least one group of SI by the preamble may be predefined or 

derived based at least partly on notification information from the network node. For 

example, the preambles which are used to request on-demand transmission of SI 

carried by SIBs can be predefined according to a specified rule known by the user 

terminal and the network node. Alternatively or additionally, the 

correspondence between preambles and SI groups also can be informed in certain 

notification information, such as minimum SI from the network node. 

[0038] In an exemplary embodiment, if the correspondence between preambles 
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and SI groups is informed in minimum SI, the minimum SI can indicate only one 

preamble for one group of SI, while there is a specified rule for the user terminal to 

derive other preambles for other groups of SI. For example, it is assumed that the 

specified rule is that all the preambles for requesting SI are with consecutive indexes, 

and each preamble with an index increased by one indicates one more group of SI. As 

such, for alternative II as mentioned previously, if it is informed in the minimum SI 

that a preamble with index 'n' is used to indicate SI group 1, then according to the 

specified ntle, the user terminal may know that a preamble with index 'n+ l' is used 

to indicate SI groups 1 + 2, and a preamble with index 'n+ 2' is used to indicate SI 

groups 1 + 2+ 3. It will be appreciated that other suitable n1les also may be applicable 

to determine preambles for selective request and transmission of SI. For example, the 

preambles for requesting SI may be with inconsecutive indexes, and/or the 

correspondence between all of preambles and SI groups may be informed in the 

minimum SI from the network node. 

[0039] In another exemplary embodiment, selective requests for SI groups may 

be transmitted from the user terminal by using different preamble timing. In this 

embodiment, only one preamble sequence may be used to request SI transmission 

from the network node, but the timing at which the preamble is sent can be utilized to 

determine which group of SI is requested. Therefore, compared with the embodiment 

where different preamble sequences are used to indicate multiple SI groups, using 

different transmission timing of one preainble to indicate multiple SI groups may 

save transmission resources. 

[0040] Assuming there are three SI groups, including SI group A with 

periodicities of 80ms, l 60ms, SI group B with periodicities of 320ms, 640ms, and SI 

group C with periodicities of 1280ms, 2560ms, 5120ms. The respective minimum 

periodicities of SI groups A, B and C are 80ms, 320ms and 1280ms, respectively. 

Then the timing at which a SI group is requested by sending a preamble determines 
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which SI group is requested. In an exemplary embodiment, the requested SI group 

may be detennined according to whether the frame corresponding to the preamble 

sent by the user terminal has an integer multiple period of the minimum periodicity of 

the SI group. As a further rule, if the period of that frame is an integer multiple of the 

minimum periodicities of several SI groups, then the SI group with the largest 

periodicity ( or alternatively the SI group with the smallest periodicity) may be 

determined as the requested SI group. In another exemplary embodiment, the 

requested SI group may be determined according to the frame corresponding to the 

preamble sent by the user terminal and the latest next frame in which SI can be 

transmitted or broadcasted. In this embodiment, the frame corresponding to the 

preamble may have a period which is not an integer multiple of the minimum 

periodicity of the SI group. 

[0041] Use the LTE frame as an example, where the frame length is I Oms. If the 

number of the frame corresponding to the preamble is 24, then the period of the 

frame is 240ms, which is an integer multiple of the minimum periodicity 80ms of SI 

group A. This means that the user terminal wants to request SI group A. Similarly, if 

the number of the frame corresponding to the preamble is 96, then the period of the 

frame is 960ms, which is an integer multiple of the minimum periodicity 80ms of SI 

group A and the minimum periodicity 320ms of SI group B. This means that the user 

terminal wants to request both SI group A and SI group B but not SI group C. Or as 

the further rule, it is SI group B that is requested instead of SI group A plus B, 

because the minimum periodicity of SI group B is larger than that of SI group A. 

Alternatively, if the frame number corresponding to the preamble is 22, then the 

number of the latest next frame to transmit or broadcast SI is 24, according to a 

predefined criterion. Since the period of this latest next frame is 240ms, which is an 

integer multiple of the minimum periodicity of SI group A, this could mean that the 

user terminal wants to request just SI group A. 
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[0042] Thus, when the user terminal wants to request certain SI, it can send a 

preamble as a request to the network node at the specific timing or frame. When the 

network node detects this preamble, it can determine which SI group the user 

terminal wants to request, according to the transmission timing of the preamble. 

Accordingly, the network node can only transmit or broadcast SI within the 

corresponding SI group in the network. This can eliminate unnecessary SI 

transmissions in the network. 

[0043] Referring back to Fig.I, the user terminal may receive one or more groups 

of SI from the network node at step 104. The one or more groups of SI may comprise 

the at least one group of SI requested by the user terminal at step 102. Optionally, the 

one or more groups of SI may further comprise at least another group of SI which is 

not requested by the user terminal. For example, preamble 3 is used to indicate SI 

groups 1 +2+3, as described previously in alten1ative II. If the user terminal wants to 

obtain SI within SI group 1, then the user terminal may also obtain SI groups 2 and 3 

in addition to SI group 1, when using preamble 3 to request SI group 1 from the 

network node. Apparently, SI groups 2 and 3 are not actually needed by the user 

terminal. In another example, since the network node may transmit or broadcast 

multiple groups of SI requested by different user terminals in the network, the user 

terminal may receive one or more groups of SI requested by other user tenninals. 

[0044] Fig.2 is a flowchart illustrating a method for transmission of SI according 

to another embodiment of the present disclosure. The method illustrated in Fig.2 may 

be performed by an apparatus implemented at a network node or communicatively 

coupled to a network node. In accordance with the exemplary embodiment, the 

network node may comprise an evolved Node B (eNB), a gNB, an access point (AP), 

a base station (BS), a communication node, a control center, a relay station, a repeater, 

or any other network device being capable of participating in communication of a 

wireless network. 
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[0045] Corresponding to steps of the exemplary method for requesting SI 

performed by a user tenninal as illustrated in Fig. I, the network node may receive a 

request for at least one group of SI from the user terminal at step 202. As described in 

connection with Fig. I, the SI may be grouped according to a feature of the SI, such as 

functionality and/or periodicity of the SI. At step 204, one or more groups of SI may 

be transmitted or broadcasted from the network node. The one or more groups of SI 

may comprise the at least one group of SI requested by the user terminal. Optionally, 

the one or more groups of SI may further comprise at least another group of SI 

requested by other user terminal. 

[0046] As mentioned previously, the network node may inform the user terminal 

of the correspondence between a group of SI and a preamble used to indicate the 

group of SI, so that the user terminal can selectively request transmission of group 

based SI. In order to make the selective transmission of group based SI more 

effective, the network node may provide some scheduling information of group based 

SI in a cell served by the network node. Then, the user terminal can detect from such 

scheduling information whether the required SI is being broadcasted or not. 

[0047] According to an exemplary embodiment, the network node may transmit 

an indicator to indicate at least one of: which group of SI is being transmitted or 

broadcasted from the network node, and which group of SI is scheduled to be 

transmitted or broadcasted from the network node. Correspondingly, the user 

terminal may receive this indicator (which is also referred to as a group based SI 

indicator) from the network node. As such, the user terminal can lean1 from the 

indicator whether the required SI is available in the cell served by the network node. 

For example, if a group of SI containing the required SI is indicated by the indicator 

from the network node, it is not necessary for the user terminal to transmit a request 

for this group of SI to the network node. 
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[0048] In an exemplary embodiment, the group based SI indicator may be 

provided in minimum SI by the network node for indicating the group based SI and 

validity information. For alternative I described previously, two bits may be used as 

the group based SI indicator to indicate the SI group transmission: 00 - no 

transmission of SI group; 01 - transmission of SI group 1; 10 - transmission of SI 

group 2; 11 - transmission of SI group 3. Similarly, for alternative II described 

previously, two bits can be used as the group based SI indicator to indicate the SI 

group transmission: 00 - no transmission of SI group; 01 - transmission of SI group 1; 

10 - transmission of SI groups 1 + 2; 11 - transmission of SI groups 1 + 2+ 3. 

[0049] The user terminal can check the group based SI indicator in the minimum 

SI broadcasted by the network node. When the user terminal read such indicator in 

the minimum SI, it can know which SI group( s) is now available in the corresponding 

cell. Then the user terminal can decide if it needs to send a request for a group of SI 

to the network node. If the group based SI indicator in the minimum SI indicates that 

the group of SI is being transmitted/broadcasted or will be transmitted/broadcasted by 

the network node, which means that the group of SI is available in the cell, the user 

terminal would not send a corresponding preamble to the network node to request this 

group of SI. 

[0050] In a further embodiment, even if the user terminal transmits a SI request 

for at least one group of SI, the network node can override the SI request by 

indicating the transmission of more SI groups. For example, the network node may 

combine multiple SI requests from either one or multiple user terminals, and 

determine the transmission of SI group(s) and the corresponding indicator settings. 

[0051] The proposed methods as illustrated with respect to Figs. 1-2 can classify 

SI into several relevant groups, and each SI group or a combination of SI groups may 

be associated with a unique preamble or a unique timing to request SI. When a user 
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terminal wants to request some SI, it can according to its actual needs send a distinct 

prealnble or send a prealnble at certain timing to a network node to request the 

corresponding SI group. The network node can then know which SI group the user 

terminal needs, and broadcast it accordingly. In this way, the network node Call avoid 

to transmit the undesired SI to the user terminal. 

[0052] Thus it Call be seen that with grouping of SI for on-demand transmission, 

the network node can only send selective SI instead of all SI, in response to a SI 

request from the user terminal. This may be achieved by using different preatnble 

sequences or different preamble transmission timing. In addition, using a group based 

SI indicator to indicate the availability of one or more SI groups instead of indicator 

per SI, can reduce the number of bits needed in minimum SI quite a lot, thereby 

making the selective transmission of SI more effective. 

[0053] The various blocks or information flows shown in Figs.1-2 may be 

viewed as method steps, and/or as operations that result from operation of computer 

program code, and/or as a plurality of coupled logic circuit elements constructed to 

carry out the associated function(s). The schematic flow chart diagrams described 

above are generally set forth as logical flow chart diagratns. As such, the depicted 

order and labeled steps are indicative of specific embodiments of the presented 

methods. Other steps and methods may be conceived that are equivalent in function, 

logic, or effect to one or more steps, or portions thereof, of the illustrated methods. 

Additionally, the order in which a particular method occurs may or may not strictly 

adhere to the order of the corresponding steps shown. 

[0054] Fig.3 is a block diagram illustrating an apparatus 300 according to some 

embodiments of the present disclosure. As shown in Fig.3, the apparatus 300 may 

comprise at least one processor 301 and at least one memory 302 storing computer 

program code 303. The at least one memory 302 and the computer program code 303 

16 

Samsung Ex. 1010 
Page 108 of 447



17 

may be configured to, with the at least one processor 301, cause the apparatus 300 at 

least to perfonn any step of the method as described in connection with Fig.I or Fig.2. 

Alternatively or additionally, the at least one memory 302 and the computer program 

code 303 may be configured to, with the at least one processor 301, cause the 

apparatus 300 at least to perform more or less steps to implement the proposed 

methods. 

[0055] Fig.4 is a block diagram illustrating another apparatus 400 according to 

some embodiments of the present disclosure. As shown in Fig.4, the apparatus 400 

may comprise a transmitting module 401 and a receiving module 402. In an 

exemplary embodiment, the apparatus 400 may be implemented at a user terminal. 

The transmitting module 401 may be operable to carry out step 102, and the receiving 

module 402 may be operable to carry out step 104. In another exemplary embodiment, 

the apparatus 400 may be implemented at a network node. The receiving module 402 

may be operable to carry out step 202, and the transmitting module 401 may be 

operable to carry out step 204. Optionally, the transmitting module 401 and/or the 

receiving module 402 may be operable to carry out more or less steps to implement 

the proposed methods. 

[0056] In general, the various exemplary embodiments may be implemented in 

hardware or special purpose circuits, software, logic or any combination thereof. For 

example, some aspects may be implemented in hardware, while other aspects may be 

implemented in firmware or software which may be executed by a controller, 

microprocessor or other computing device, although the disclosure is not limited 

thereto. While various aspects of the exemplary embodiments of this disclosure may 

be illustrated and described as block diagrams, flow charts, or using some other 

pictorial representation, it is well understood that these blocks, apparatus, systems, 

techniques or methods described herein may be implemented in, as non-limiting 

examples, hardware, software, finnware, special purpose circuits or logic, general 
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purpose hardware or controller or other computing devices, or some combination 

thereof. 

[0057] As such, it should be appreciated that at least some aspects of the 

exemplary embodiments of the disclosure may be practiced in various components 

such as integrated circuit chips and modules. It should thus be appreciated that the 

exemplary embodiments of this disclosure may be realized in an apparatus that is 

embodied as an integrated circuit, where the integrated circuit may comprise circuitry 

(as well as possibly firmware) for embodying at least one or more of a data processor, 

a digital signal processor, baseband circuitry and radio frequency circuitry that are 

configurable so as to operate in accordance with the exemplary embodiments of this 

disclosure. 

[0058] It should be appreciated that at least some aspects of the exemplary 

embodiments of the disclosure may be embodied in computer-executable instructions, 

such as in one or more program modules, executed by one or more computers or 

other devices. Generally, program modules include routines, programs, objects, 

components, data structures, etc. that perform particular tasks or implement particular 

abstract data types when executed by a processor in a computer or other device. The 

computer executable instructions may be stored on a computer readable medium such 

as a hard disk, optical disk, removable storage media, solid state memory, Random 

Access Memory (RAM), etc. As will be appreciated by one of skill in the art, the 

function of the program modules may be combined or distributed as desired in 

various embodiments. In addition, the function may be embodied in whole or partly 

in firmware or hardware equivalents such as integrated circuits, field programmable 

gate arrays (FPGA), and the like. 

[0059] The present disclosure includes any novel feature or combination of 

features disclosed herein either explicitly or any generalization thereof. Various 
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modifications and adaptations to the foregoing exemplary embodiments of this 

disclosure may become apparent to those skilled in the relevant arts in view of the 

foregoing description, when read in conjunction with the accompanying drawings. 

However, any and all modifications will still fall within the scope of the non-Limiting 

and exemplary embodiments of this disclosure. 
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CLAIMS 

What is claimed is: 

1. A method for requesting system information, comprising: 

transmitting (102) a request for at least one group of system information from a 

user terminal to a network node, wherein the system information is grouped 

according to a feature of the system information; and 

receiving (104) one or more groups of system information from the network 

node, wherein the one or more groups of system information comprise the at least one 

group of system information. 

2. The method according to claim 1, wherein the request comprises a preamble for 

indicating the at least one group of system information. 

3. The method according to claim 2, wherein the at least one group of system 

information is indicated by a sequence of the preamble or the transmission timing of 

the preamble. 

4. The method according to claim 2 or 3, wherein the indication of the at least one 

group of system infonnation by the preamble is predefined or derived based at least 

partly on notification information from the network node. 

5. The method according to any one of claims 1 to 4, wherein the feature of the 

system information comprises at least one of functionality and periodicity of the 

system information. 

6. The method according to any one of claims 1 to 5, further comprising: 
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receiving an indicator from the network node, wherein the indicator indicates at 

least one of: which group of system infonnation is being transmitted from the 

network node, and which group of system information is scheduled to be transmitted 

from the network node. 

7. The method according to any one of claims 1 to 6, wherein the one or more 

groups of system information further comprise at least another group of system 

information which is not requested by the user terminal. 

8. An apparatus (300) for requesting system information, comprising: 

at least one processor (301 ); and 

at least one memory (302) comprising computer program code (303), 

the at least one memory (302) and the computer program code (303) configured 

to, with the at least one processor (301), cause the apparatus (300) at least to: 

transmit a request for at least one group of system information to a network node, 

wherein the system information is grouped according to a feature of the system 

information; and 

receive one or more groups of system information from the network node, 

wherein the one or more groups of system infonnation comprise the at least one 

group of system information. 

9. The apparatus according to claim 8, wherein the request comprises a preamble 

for indicating the at least one group of system information. 

10. The apparatus according to claim 9, wherein the at least one group of system 

information is indicated by a sequence of the preamble or the transmission timing of 

the preamble. 
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11. The apparatus according to claim 9 or 10, wherein the indication of the at least 

one group of system information by the preamble is predefined or derived based at 

least partly on notification information from the network node. 

12. The apparatus according to any one of claims 8 to 11, wherein the feature of the 

system information comprises at least one of functionality and periodicity of the 

system information. 

13. The apparatus according to any one of claims 8 to 12, wherein the at least one 

memory (302) and the computer program code (303) are configured to, with the at 

least one processor (301 ), cause the apparatus (300) at least further to: 

receive an indicator from the network node, wherein the indicator indicates at 

least one of: which group of system infonnation is being transmitted from the 

network node, and which group of system information is scheduled to be transmitted 

from the network node. 

14. The apparatus according to any one of claims 8 to 13, wherein the one or more 

groups of system information further comprise at least another group of system 

information which is not requested by the apparatus. 

15. An apparatus ( 400) for requesting system information, comprising: 

transmitting module ( 401) for transmitting a request for at least one group of 

system infonnation to a network node, wherein the system infonnation is grouped 

according to a feature of the system information; and 

receiving module ( 402) for receiving one or more groups of system information 

from the network node, wherein the one or more groups of system information 

comprise the at least one group of system information. 
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16. A method for transmission of system information, comprising: 

receiving (202) a request for at least one group of system infonnation from a 

user terminal to a network node, wherein the system information is grouped 

according to a feature of the system information; and 

transmitting (204) one or more groups of system information from the network 

node, wherein the one or more groups of system information comprise the at least one 

group of system information. 

17. The method according to claim 16, wherein the request comprises a preamble for 

indicating the at least one group of system information. 

18. The method according to claim 17, wherein the at least one group of system 

information is indicated by a sequence of the preamble or the transmission timing of 

the preamble. 

19. The method according to claim 17 or 18, wherein the indication of the at least 

one group of system information by the preamble is predefined or derived based at 

least partly on notification information from the network node. 

20. The method according to any one of claims 16 to 19, wherein the feature of the 

system information comprises at least one of functionality and periodicity of the 

system information. 

21. The method according to any one of claims 16 to 20, further comprising: 

transmitting an indicator from the network node, wherein the indicator indicates 

at least one of: which group of system information is being transmitted from the 

network node, and which group of system inf onnation is scheduled to be transmitted 

from the network node. 
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22. The method according to any one of claims 16 to 21, wherein the one or more 

groups of system infonnation further comprise at least another group of system 

information which is not requested by the user terminal. 

23. An apparatus (300) for transmission of system information, comprising: 

at least one processor (301 ); and 

at least one memory (302) comprising computer program code (303), 

the at least one memory (302) and the computer program code (303) configured 

to, with the at least one processor (301 ), cause the apparatus (300) at least to: 

receive a request for at least one group of system information from a user 

terminal, wherein the system information is grouped according to a feature of the 

system information; and 

transmit one or more groups of system information, wherein the one or more 

groups of system information comprise the at least one group of system information. 

24. The apparatus according to claim 23, wherein the request comprises a preamble 

for indicating the at least one group of system information. 

25. The apparatus according to claim 24, wherein the at least one group of system 

information is indicated by a sequence of the preamble or the transmission timing of 

the preamble. 

26. The apparatus according to claim 24 or 25, wherein the indication of the at least 

one group of system information by the preamble is predefined or derived based at 

least partly on notification information from the apparatus. 

27. The apparatus according to any one of claims 23 to 26, wherein the feature of the 
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system information compnses at least one of functionality and periodicity of the 

system information. 

28. The apparatus according to any one of claims 23 to 27, wherein the at least one 

memory (302) and the computer program code (303) are configured to, with the at 

least one processor (301), cause the apparatus (300) at least further to: 

transmit an indicator indicating at least one of: which group of system 

information is being transmitted from the apparatus, and which group of system 

information is scheduled to be transmitted from the apparatus. 

29. The apparatus according to any one of claims 23 to 28, wherein the one or more 

groups of system information further comprise at least another group of system 

information which is not requested by the user terminal. 

30. An apparatus (400) for transmission of system information, comprising: 

receiving module ( 402) for receiving a request for at least one group of system 

information from a user terminal, wherein the system information is grouped 

according to a feature of the system information; and 

transmitting module ( 401) for transmitting one or more groups of system 

information, wherein the one or more groups of system information comprise the at 

least one group of system information. 

31. A computer program product comprising a computer-readable medium bearing 

computer program codes (303) embodied therein for use with a computer, wherein 

the computer program codes (303) comprise codes for performing the method 

according to any one of claims 1-7 and claims 16-22. 
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ABSTRACT 

A method for requesting system information is proposed. The method may 

comprise transmitting a request for at least one group of system information from a 

user terminal to a network node. The system information may be grouped according 

to a feature of the system information. The method may further comprise receiving 

one or more groups of system information from the network node. The one or more 

groups of system information may comprise the at least one group of system 

information. 
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CLAIMS 

What is claimed is: 

1. A method for requesting system information, comprising: 

transmitting (102) a request for at least one system information block group, 

each of which comprises one or more system information blocks, from a user 

terminal to a network node, wherein the one or more system information blocks are 

grouped according to a feature of the one or more system information blocks; and 

receiving (104) one or more system information block groups from the network 

node, wherein the one or more system information block groups comprise the at least 

one system information block group. 

2. The method according to claim 1, wherein the transmission of the request 

comprises transmitting a preamble for indicating the at least one system information 

block group. 

3. The method according to claim 2, wherein the transmission of the request 

compnses: 

selecting, from a plurality of preambles, a preamble associated with the at least 

one system information block group; and 

transmitting the request to the network node, wherein the request includes the 

selected preamble. 

4. The method according to claim 2 or 3, wherein the at least one system 

information block group is indicated by transmission timing of the preamble. 

5. The method according to claim 4, wherein the transmission of the request 
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comprises transmitting the request to the network node in accordance with a selected 

transmission timing associated with the at least one system information block group. 

6. The method according to any one of claims 1 to 5, further comprising: 

receiving notification information from the network node, wherein transmission 

of the at least one system information block group is predefined or derived based at 

least partly on the notification information. 

7. The method according to claim 6, wherein the notification information 1s 

included in minimum system information. 

8. The method according to any one of claims 1 to 7, wherein the feature of the one 

or more system information blocks comprises at least one of functionality and 

periodicity of the one or more system information blocks. 

9. The method according to any one of claims 1 to 8, further comprising: 

receiving an indicator from the network node, wherein the indicator indicates at 

least one of: which system information block group is being transmitted from the 

network node, and which system information block group is scheduled to be 

transmitted from the network node. 

10. The method according to any one of claims 1 to 9, wherein the one or more 

system information block groups further comprise at least another system information 

block group which is not requested by the user terminal. 

11. The method according to any one of claims 6 to 10, wherein the notification 

information indicates a correspondence between all of preambles and system 

information block groups. 
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12. An apparatus (300) for requesting system information, comprising: 

at least one processor (301); and 

at least one memory (302) comprising computer program code (303), 

the at least one memory (302) and the computer program code (303) configured 

to, with the at least one processor (301), cause the apparatus (300) at least to: 

transmit a request for at least one system information block group, each of which 

comprises one or more system information blocks, to a network node, wherein the 

one or more system information blocks are grouped according to a feature of the one 

or more system information blocks; and 

receive one or more system information block groups from the network node, 

wherein the one or more system information block groups comprise the at least one 

system information block group. 

13. The apparatus according to claim 12, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to transmit the request by transmitting a preamble for indicating the at least 

one system information block group. 

14. The apparatus according to claim 13, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to transmit the request by: 

selecting, from a plurality of preambles, a preamble associated with the at least 

one system information block group; and 

transmitting the request to the network node, wherein the request includes the 

selected preamble. 

15. The apparatus according to claim 13 or 14, wherein the at least one system 
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information block group is indicated by transmission timing of the preamble. 

16. The apparatus according to claim 15, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to transmit the request by transmitting the request to the network node in 

accordance with a selected transmission timing associated with the at least one 

system information block group. 

17. The apparatus according to any one of claims 12 to 16, wherein the at least one 

memory and the computer program code are configured to, with the at least one 

processor, cause the apparatus at least further to: 

receive notification information from the network node, wherein transmission of 

the at least one system information block group is predefined or derived based at least 

partly on the notification information. 

18. The apparatus according to claim 17, wherein the notification information 1s 

included in minimum system information. 

19. The apparatus according to any one of claims 12 to 18, wherein the feature of the 

one or more system information blocks comprises at least one of functionality and 

periodicity of the one or more system information blocks. 

20. The apparatus according to any one of claims 12 to 19, wherein the at least one 

memory and the computer program code are configured to, with the at least one 

processor, cause the apparatus at least further to: 

receive an indicator from the network node, wherein the indicator indicates at 

least one of: which system information block group is being transmitted from the 
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network node, and which system information block group 1s scheduled to be 

transmitted from the network node. 

21. The apparatus according to any one of claims 12 to 20, wherein the one or more 

system information block groups further comprise at least another system information 

block group which is not requested by the apparatus. 

22. The apparatus according to any one of claims 17 to 21, wherein the notification 

information indicates a correspondence between all of preambles and system 

information block groups. 

23. An apparatus (400) for requesting system information, comprising: 

a transmitting module ( 401) configured to transmit a request for at least one 

system information block group, each of which comprises one or more system 

information blocks, to a network node, wherein the one or more system information 

blocks are grouped according to a feature of the one or more system information 

blocks; and 

a receiving module ( 402) configured to receive one or more system information 

block groups from the network node, wherein the one or more system information 

block groups comprise the at least one system information block group. 

24. A method for transmission of system information, comprising: 

receiving (202) a request for at least one system information block group, each 

of which comprises one or more system information blocks, from a user terminal to a 

network node, wherein the one or more system information blocks are grouped 

according to a feature of the one or more system information blocks; and 
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transmitting (204) one or more system information block groups from the 

network node, wherein the one or more system information block groups comprise 

the at least one system information block group. 

25. The method according to claim 24, wherein the reception of the request 

comprises receiving a preamble for indicating the at least one system information 

block group. 

26. The method according to claim 25, wherein the reception of the request 

comprises receiving the preamble which was selected from a plurality of preambles, 

and wherein the selected preamble is associated with the at least one system 

information block group. 

27. The method according to claim 25 or 26, wherein the at least one system 

information block group is indicated by transmission timing of the preamble. 

28. The method according to claim 27, wherein the reception of the request 

comprises receiving the request from the user terminal in accordance with a selected 

transmission timing associated with the at least one system information block group. 

29. The method according to any one of claims 24 to 28, further compnses: 

transmitting notification information to the user terminal, wherein transmission of the 

at least one system information block group is predefined or derived based at least 

partly on the notification information. 

30. The method according to claim 29, wherein the notification information 1s 

included in minimum system information. 
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31. The method according to any one of claims 24 to 30, wherein the feature of the 

one or more system information blocks comprises at least one of functionality and 

periodicity of the one or more system information blocks. 

32. The method according to any one of claims 24 to 31, further comprising: 

transmitting an indicator to the user terminal, wherein the indicator indicates at 

least one of: which system information block group is being transmitted from the 

network node, and which system information block group is scheduled to be 

transmitted from the network node. 

33. The method according to any one of claims 24 to 32, wherein the one or more 

system information block groups further comprise at least another system information 

block group which is not requested by the user terminal. 

34. The method according to any one of claims 29 to 33, wherein the notification 

information indicates a correspondence between all of preambles and system 

information block groups. 

35. An apparatus (300) for transmission of system information, comprising: 

at least one processor (301); and 

at least one memory (302) comprising computer program code (303), 

the at least one memory (302) and the computer program code (303) configured 

to, with the at least one processor (301), cause the apparatus (300) at least to: 

receive a request for at least one system information block group, each of which 

comprises one or more system information blocks, from a user terminal, wherein the 

one or more system information blocks are grouped according to a feature of the one 

or more system information blocks; and 
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transmit one or more system information block groups, wherein the one or more 

system information block groups comprise the at least one system information block 

group. 

36. The apparatus according to claim 35, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to receive the request by receiving a preamble for indicating the at least one 

system information block group. 

3 7. The apparatus according to claim 36, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to receive the request by receiving the preamble which was selected from a 

plurality of preambles, and wherein the selected preamble is associated with the at 

least one system information block group. 

38. The apparatus according to claim 36 or 37, wherein the at least one system 

information block group is indicated by transmission timing of the preamble. 

39. The apparatus according to claim 38, wherein the at least one memory and the 

computer program code are configured to, with the at least one processor, cause the 

apparatus to receive the request by receiving the request from the user terminal in 

accordance with a selected transmission timing associated with the at least one 

system information block group. 

40. The apparatus according to any one of claims 35 to 39, wherein the at least one 

memory and the computer program code are configured to, with the at least one 

processor, cause the apparatus at least further to transmit notification information to 

the user terminal, and wherein transmission of the at least one system information 
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block group 1s predefined or derived based at least partly on the notification 

information. 

41. The apparatus according to claim 40, wherein the notification information 1s 

included in minimum system information. 

42. The apparatus according to any one of claims 35 to 41, wherein the feature of the 

one or more system information blocks comprises at least one of functionality and 

periodicity of the one or more system information blocks. 

43. The apparatus according to any one of claims 35 to 42, wherein the at least one 

memory and the computer program code are configured to, with the at least one 

processor, cause the apparatus at least further to: 

transmit an indicator to the user terminal, wherein the indicator indicates at least 

one of: which system information block group is being transmitted from the network 

node, and which system information block group is scheduled to be transmitted from 

the network node. 

44. The apparatus according to any one of claims 35 to 43, wherein the one or more 

system information block groups further comprise at least another system information 

block group which is not requested by the user terminal. 

45. The apparatus according to any one of claims 40 to 44, wherein the notification 

information indicates a correspondence between all of preambles and system 

information block groups. 

46. An apparatus ( 400) for transmission of system information, comprising: 
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a receiving module (402) configured to receive a request for at least one system 

information block group, each of which comprises one or more system information 

blocks, from a user terminal, wherein the one or more system information blocks are 

grouped according to a feature of the one or more system information blocks; and 

a transmitting module (401) configured to transmit one or more system 

information block groups, wherein the one or more system information block groups 

comprise the at least one system information block group. 

4 7. A computer program product comprising a computer-readable medium bearing 

computer program codes (303) embodied therein for use with a computer, wherein 

the computer program codes (303) comprise codes for performing the method 

according to any one of claims 1-11 and claims 24-34. 
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ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

FIELD OF THE INVENTION 

[0001] The present disclosure generally relates to communications, and more 

specifically, relates to wireless communications. 

BACKGROUND 

[0002] In a communication network such as Long Term Evolution (L TE) system, 

system information (SI) is important as it can provide necessary information to a user 

terminal, such as a user equipment (UE) or a wireless device, for linking with the 

communication network. In new radio (NR), SI may be classified into minimum SI 

and other SI. Minimum SI is the SI that a user terminal must read before it can know 

how to access the network. Other SI is the SI not within minimum SI. SI may be 

transmitted to the user terminal in a master information block (MIB) and/or a system 

information block (SIB). For example, minimum SI may correspond to MIB, SIBl 

and SIB2 in LTE. Other SI may correspond to those remaining SIBs. Since other SI is 

not necessary for a user terminal to access network, in order to achieve energy 

efficiency, it may be desirable that the SI may be requested on demand. 

SUMMARY 

[0003] This summary 1s provided to introduce a selection of concepts 1n a 

simplified form that are further described below in detailed description. This 

summary is not intended to identify key features or essential features of the claimed 

subject matter, nor is it intended to be used to limit the scope of the claimed subject 

matter. 

[0004] The present disclosure proposes a solution of on-demand request for SI, 

which may enable a communication network to transmit or broadcast SI, such as 
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other SI as mentioned previously, according to a request for the SI from a user 

terminal. 

[0005] According to a first aspect of the present disclosure, there is provided a 

method for requesting SI, which may be performed at an apparatus such as a user 

terminal. The method may comprise transmitting a request for at least one SIB group, 

each of which comprises one or more SIBs, from a user terminal to a network node. 

The one or more SIBs may be grouped according to a feature of the one or more SIBs. 

The method may further comprise receiving one or more SIB groups from the 

network node. The one or more SIB groups may comprise the at least one SIB group. 

[0006] In an exemplary embodiment, the method according to the first aspect of 

the present disclosure may further comprise receiving notification information from 

the network node. For example, transmission of the at least one SIB group may be 

predefined or derived based at least partly on the notification information. 

[0007] In an exemplary embodiment, the method according to the first aspect of 

the present disclosure may further comprise receiving an indicator from the network 

node. The indicator may indicate at least one of: which SIB group is being 

transmitted from the network node, and which SIB group is scheduled to be 

transmitted from the network node. 

[0008] According to a second aspect of the present disclosure, there is provided 

an apparatus for requesting SL The apparatus may comprise at least one processor 

and at least one memory comprising computer program code. The at least one 

memory and the computer program code may be configured to, with the at least one 

processor, cause the apparatus at least to perform any step of the method according to 

the first aspect of the present disclosure. 

[0009] According to a third aspect of the present disclosure, there is provided a 
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computer program product compnsmg a computer-readable medium bearing 

computer program codes embodied therein for use with a computer. The computer 

program codes may comprise code for performing any step of the method according 

to the first aspect of the present disclosure. 

[0010] According to a fourth aspect of the present disclosure, there is provided an 

apparatus for requesting SI. The apparatus may comprise a transmitting module and a 

receiving module. In accordance with some exemplary embodiments, the transmitting 

module may be operable to carry out at least the transmitting step of the method 

according to the first aspect of the present disclosure. The receiving module may be 

operable to carry out at least the receiving step of the method according to the first 

aspect of the present disclosure. 

[0011] In accordance with an exemplary embodiment, the transmission of the 

request may comprise transmitting a preamble for indicating the at least one SIB 

group. 

[0012] In accordance with an exemplary embodiment, the transmission of the 

request may comprise: selecting, from a plurality of preambles, a preamble associated 

with the at least one SIB group; and transmitting the request to the network node. The 

request may include the selected preamble. 

[0013] In accordance with an exemplary embodiment, the at least one SIB group 

may be indicated by transmission timing of the preamble. 

[0014] In accordance with an exemplary embodiment, the transmission of the 

request may comprise transmitting the request to the network node in accordance 

with a selected transmission timing associated with the at least one SIB group. 

[0015] According to a fifth aspect of the present disclosure, there is provided a 

method for transmission of SI, which may be performed at an apparatus such as a 
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network node. The method may comprise receiving a request for at least one SIB 

group, each of which comprises one or more SIBs, from a user terminal to a network 

node. The one or more SIBs may be grouped according to a feature of the one or 

more SIBs. The method may further comprise transmitting one or more SIB groups 

from the network node. The one or more SIB groups may comprise the at least one 

SIB group. 

[0016] In accordance with an exemplary embodiment, the method according to 

the fifth aspect of the present disclosure may further comprise: transmitting 

notification information to the user terminal. For example, transmission of the at least 

one SIB group may be predefined or derived based at least partly on the notification 

information. 

[0017] In accordance with an exemplary embodiment, the method according to 

the fifth aspect of the present disclosure may further comprise transmitting an 

indicator from the network node. The indicator may indicate at least one of: which 

SIB group is being transmitted from the network node, and which SIB group is 

scheduled to be transmitted from the network node. 

[0018] According to a sixth aspect of the present disclosure, there is provided an 

apparatus for transmission of SI. The apparatus may comprise at least one processor 

and at least one memory comprising computer program code. The at least one 

memory and the computer program code may be configured to, with the at least one 

processor, cause the apparatus at least to perform any step of the method according to 

the fifth aspect of the present disclosure. 

[0019] According to a seventh aspect of the present disclosure, there is provided 

a computer program product comprising a computer-readable medium bearing 

computer program codes embodied therein for use with a computer. The computer 

program codes may comprise code for perf arming any step of the method according 
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to the fifth aspect of the present disclosure. 

[0020] According to an eighth aspect of the present disclosure, there is provided 

an apparatus for transmission of SI. The apparatus may comprise a receiving module 

and a transmitting module. In accordance with some exemplary embodiments, the 

receiving module may be operable to carry out at least the receiving step of the 

method according to the fifth aspect of the present disclosure. The transmitting 

module may be operable to carry out at least the transmitting step of the method 

according to the fifth aspect of the present disclosure. 

[0021] In accordance with an exemplary embodiment, the reception of the 

request may comprise receiving a preamble for indicating the at least one SIB group. 

[0022] In accordance with an exemplary embodiment, the reception of the 

request may comprise receiving the preamble which was selected from a plurality of 

preambles. The selected preamble may be associated with the at least one SIB group. 

[0023] In accordance with an exemplary embodiment, the at least one SIB group 

may be indicated by transmission timing of the preamble. 

[0024] In accordance with an exemplary embodiment, the reception of the 

request may comprise receiving the request from the user terminal in accordance with 

a selected transmission timing associated with the at least one SIB group. 

[0025] In accordance with an exemplary embodiment, the notification 

information may be included in minimum SI. 

[0026] In accordance with an exemplary embodiment, the notification 

information may indicate a correspondence between all of preambles and SIB groups. 

[0027] In accordance with some exemplary embodiments, the feature of the one 

or more SIBs may comprise at least one of functionality and periodicity of the one or 
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more SIBs. 

[0028] In accordance with some exemplary embodiments, the request for the at 

least one SIB group may comprise a preamble for indicating the at least one SIB 

group. The at least one SIB group may be indicated by or associated with a preamble 

sequence or the transmission timing of the preamble. For example, the indication of 

the at least one SIB group by the preamble may be predefined or derived based at 

least partly on the notification information from the network node. 

[0029] In accordance with some exemplary embodiments, the one or more SIB 

groups from the network node may further comprise at least another SIB group which 

is not requested by the user terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The disclosure itself, the preferable mode of use and further objectives are 

best understood by reference to the following detailed description of the 

embodiments when read in conjunction with the accompanying drawings, in which: 

[0031] Fig. I is a flowchart illustrating a method for requesting SI according to an 

embodiment of the present disclosure; 

[0032] Fig.2 is a flowchart illustrating a method for transmission of SI according 

to another embodiment of the present disclosure; 

[0033] Fig.3 is a block diagram illustrating an apparatus according to an 

embodiment of the present disclosure; and 

[0034] Fig.4 is a block diagram illustrating another apparatus according to an 

embodiment of the present disclosure. 
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DETAILED DESCRIPTION 

[0035] The embodiments of the present disclosure are described in detail with 

reference to the accompanying drawings. Reference throughout this specification to 

features, advantages, or similar language does not imply that all of the features and 

advantages that may be realized with the present disclosure should be or are in any 

single embodiment of the disclosure. Rather, language referring to the features and 

advantages is understood to mean that a specific feature, advantage, or characteristic 

described in connection with an embodiment is included in at least one embodiment 

of the present disclosure. Furthermore, the described features, advantages, and 

characteristics of the disclosure may be combined in any suitable manner in one or 

more embodiments. One skilled in the relevant art will recognize that the disclosure 

may be practiced without one or more of the specific features or advantages of a 

particular embodiment. In other instances, additional features and advantages may be 

recognized in certain embodiments that may not be present in all embodiments of the 

disclosure. 

[0036] In a wireless network such as new radio (NR), SI may be broadcasted by a 

network node, such as a base station or a next generation Node B (gNB), in a cell to 

all user terminals monitoring the specific cell. It is important for a user terminal to 

maintain the required SI because otherwise it cannot interact with the network in an 

interoperable manner. As mentioned previously, minimum SI in NR corresponds to 

MIB, SIB 1 and SIB2 in LTE. There are some assumptions about how to request other 

SI from the network. For example, some messages like MSG 1 and/or MSG3 may be 

used to carry a request for other SI. 

[0037] If using one preamble of MSG 1 to carry a request for all other SI, then it 

may result in unnecessary transmission of some undesired other SI. This is because 

there is quite a lot of other SI in the system and the network may have to broadcast all 

other SI when it receives such preamble to request other SI. However, a user terminal 
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may not need all the other SI. 

[0038] If using MSG3 to request other SI, since there could be contention during 

a random access procedure, the network may not be able to detect MSG3 reliably in 

time. In addition, there are additional overhead and delay because more messages are 

transmitted for requesting other SI. 

[0039] The present disclosure proposes a solution of on-demand request for SI. In 

the proposed solution, one or more SIBs may be classified into a SIB group according 

to their relevance or correlation. When a user terminal wants to request some specific 

SI, it can request from a network node a SIB group in which the specific SI is 

contained. Then, the network node can know which SIB group the user terminal 

actually needs, and broadcast the requested SIB group accordingly. In this way, the 

network node can transmit or broadcast the SI to the user terminal with more energy 

efficiency. On the other hand, transmission resources and energy also can be saved 

from the view point of the user terminal, since it does not need to send additional SI 

request if another user terminal has already sent a request for the same SI as required 

by the user terminal. 

[0040] Fig. I is a flowchart illustrating a method for requesting SI according to an 

embodiment of the present disclosure. The method illustrated in Fig. I may be 

performed by an apparatus implemented at a user terminal or communicatively 

coupled to a user terminal. In accordance with the exemplary embodiment, the user 

terminal may comprise a UE, a mobile station, a wireless device, a personal digital 

assistant (PDA), a laptop computer, a tablet computer, a smart phone, a portable 

device, or any other user device being capable of participating in communication of a 

wireless network. 

[0041] According to the exemplary method illustrated in Fig. I, a request for at 

least one SIB group, each of which comprises one or more SIBs, may be transmitted 
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from a user terminal to a network node, as shown in block 102. In the exemplary 

embodiment, the one or more SIBs may be grouped or classified according to a 

feature of the one or more SIBs. It will be realized that the SI corresponding to the 

SIB mentioned here may comprise other SI than minimum SI in the context of NR. It 

is noted that the terms of "SI" and "SIB" used herein and the exemplary illustration 

of grouping of one or more SIBs are not limited to NR and LTE. The proposed 

methods, apparatus and related products herein may also be applicable to other 

suitable network environments, although some exemplary embodiments are described 

with respect to NR and LTE. As described previously, minimum SI corresponds to 

MIB, SIB 1 and SIB2 in LTE, and accordingly other SI corresponds to SIB3 until 

SIB21. The feature of the one or more SIBs may be learned from the SIB definition 

in LTE. For example, the feature of the one or more SIBs may comprise at least one 

of functionality and periodicity of the SIBs. However, other suitable rules may also 

be expected to be applicable for learning more features of SIBs. 

[0042] Table 1 exemplarily shows the functional description of some SIBs in 

LTE. It can be seen from Table 1 that the SIBs carrying SI are not fully independent 

to each other. For example, SIB3 to SIB8 are all related to how to do cell reselection, 

although each SIB has different responsibility. Therefore, SIB3 to SIB8 can be 

grouped together. For SIB 10 to SIB 12, these SIBs are all related to warning and alert. 

Therefore, SIBl0 to SIB12 can be group together. For SIB18 to SIB19, the SIBs are 

both related to device-to-device (D2D) sidelink communication. Accordingly, SIB 18 

to SIB 19 can be grouped together. The remaining SIBs can be grouped together. Thus, 

the SIBs listed in Table 1 may be classified into four groups. 

SIB 

SIB3 

Table 1 

Description 

Parameters required for intra-frequency, inter-frequency and I-RAT cell 
re-selections 
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SIB4 Information regarding INTRA-frequency neighboring cells (E-UTRA) 

SIB5 Information regarding INTER-frequency neighboring cells (E-UTRA) 

SIB6 Infonnation for re-selection to INTER-RAT (UTRAN cells) 

SIB7 Information for re-selection to INTER-RAT (GERAN cells) 

SIB8 Information for re-selection to INTER-RAT (CDMA2000) 

... ... 

SIBlO 
ETWS (Earthquake and Tsunami Warning System) information (Primary 
notification) 

SIBll 
ETWS (Earthquake and Tsunami Warning System) information (Secondary 
notification) 

SIB12 Commercial Mobile Alert Service (CMAS) information. 

... ... 

SIB18 
Sidelink UE information procedure, sidelink communication related resource 
configuration information 

SIB19 
Sidelink UE information procedure, sidelink discovery related resource 
configuration information 

... ... 

[0043] It can be seen that different SIBs and the SI thereof may be grouped 

according to their functionalities. Optionally, the SIBs may be classified into more or 

less groups than four groups. For example, since the transmission of SIBs related to 

warning and alert is triggered by the network instead of by a user terminal, the SI 

associated with SIB 10 to SIB 12 does not need to be requested by the user terminal at 

all. Then in total there are three SIB groups to be requested. Other ways to group 

these SIBs are also possible. For example, the SIBs related to cell reselection may be 

classified into one group, while all others may be classified into another group. 

[0044] Another feature of SIBs which may be used to classify the SIBs 1s 

periodicity. For example, SIBs with the same or similar transmission periodicity may 

be grouped together. Use LTE SIB transmission periodicity as an example, where the 

SIBs each with periodicity of 80ms, 160ms, 320ms, 640ms, 1280ms, 2560ms and 

5120ms may be classified into seven SIB groups. Alternatively, the SIBs may be 

classified into three SIB groups with the first group comprising SIBs with 

periodicities of 80ms, 160ms, the second group comprising SIBs with periodicities of 
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320ms, 640ms, and the third group comprising SIBs with periodicities of 1280ms, 

2560ms, 5120ms. It will be realized that one or more SIBs may be classified into the 

desired number of groups according to the periodicity of SIBs. 

[0045] In accordance with the exemplary method illustrated 1n Fig.1, the 

transmission of the request for the at least one SIB group may comprise transmitting 

a preamble for indicating the at least one SIB group. 

[0046] In an exemplary embodiment, the transmission of the request may 

comprise selecting, from a plurality of preambles, a preamble associated with the at 

least one SIB group; and transmitting the request to the network node. The request 

may include the selected preamble. 

[0047] In an exemplary embodiment, the at least one SIB group may be indicated 

by transmission timing of the preamble. Optionally, the transmission of the request 

may comprise transmitting the request to the network node in accordance with a 

selected transmission timing associated with the at least one SIB group. 

[0048] In an exemplary embodiment, the at least one SIB group may be 

associated with a preamble ( also referred to as a sequence of the preamble or a 

preamble sequence for ease of description) or the selected transmission timing of the 

preamble. Thus, the user terminal can selectively request the required SIB group from 

the network node. 

[0049] In an exemplary embodiment, selective requests for SIB groups may be 

transmitted from the user terminal by using different preamble sequences, which may 

be differentiated by indexes of the preambles. One preamble sequence may 

correspond to a predetermined combination of SIB groups. Take 3 preambles as an 

example. In alternative I, preambles 1 to 3 may be used to indicate SIB groups 1 to 3, 

respectively, where SIB group 1 is related to cell reselection, SIB group 2 is related to 
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sidelink communication, and SIB group 3 comprises the remaining one or more SIBs. 

According to this alternative, a user terminal needing multiple SIB groups (for 

example, comprising SIB groups 1 and 2) may be required to send multiple SIB 

group requests (for example, comprising preambles 1 and 2) to a network node. 

[0050] It will be realized that the usage of multiple preambles can be in different 

ways. For example, in alternative II, preambles 1 to 3 may be used to indicate SIB 

group 1, SIB groups 1 +2, and SIB groups 1 +2+3, respectively. According to this 

altemati ve, a user terminal can always select a corresponding preamble to get all 

desired SIB groups. Compared to alternative I, alternative II may save the preamble 

resource/transmission but the probability to transmit the undesired SI is higher than 

alternative I. 

[0051] Thus, when SIB groups in the network are indicated by using different 

preambles, the user terminal can send the corresponding preamble to the network 

node if the user terminal wants to request SI from at least one of the SIB groups. 

When the network node detects such preamble, it can therefore only transmit or 

broadcast SI within the indicated SIB groups according to the detected preamble. 

[0052] In accordance with the exemplary method illustrated in Fig.1, the user 

terminal may receive notification information transmitted from the network node. In 

this case, transmission of the at least one SIB group may be predefined or derived 

based at least partly on the notification information. Optionally, the notification 

information may be included in minimum SI. 

[0053] In an exemplary embodiment, the notification information may indicate a 

correspondence between all of preambles and SIB groups. Optionally, the 

correspondence between the at least one SIB group and the associated preamble or 

the indication of the at least one SIB group by the preamble may be predefined or 

derived based at least partly on the notification information from the network node. 
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For example, the preambles which are used to request on-demand transmission of SI 

carried by one or more SIBs can be predefined according to a specified rule known 

by the user terminal and the network node. 

[0054] In an exemplary embodiment, if the correspondence between preambles 

and SIB groups is informed in minimum SI, the minimum SI can indicate only one 

preamble for one SIB group, while there is a specified rule for the user terminal to 

derive other preambles for other SIB groups. For example, it is assumed that the 

specified rule is that all the preambles for requesting SIB groups are with consecutive 

indexes, and each preamble with an index increased by one indicates one more SIB 

group. As such, for alternative II as mentioned previously, if it is informed in the 

minimum SI that a preamble with index 'n' is used to indicate SIB group 1, then 

according to the specified rule, the user terminal may know that a preamble with 

index 'n+ 1' is used to indicate SIB groups 1 +2, and a preamble with index 'n+2' is 

used to indicate SIB groups 1 +2+3. It will be appreciated that other suitable rules also 

may be applicable to determine preambles for selective request and transmission of 

SI. For example, the preambles for requesting SIB groups may be with inconsecutive 

indexes, and/or the correspondence between all of preambles and SIB groups may be 

informed in the minimum SI from the network node. 

[0055] In another exemplary embodiment, selective requests for SIB groups may 

be transmitted from the user terminal by using different preamble timing. In this 

embodiment, only one preamble may be used to request SIB group transmission from 

the network node, but the timing at which the preamble is sent can be utilized to 

determine which SIB group is requested. Therefore, compared with the embodiment 

where different preambles are used to indicate multiple SIB groups, using different 

transmission timing of one preamble to indicate multiple SIB groups may save 

transmission resources. 
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[0056] Assuming there are three SIB groups, including SIB group A with 

periodicities of 80ms, 160ms, SIB group B with periodicities of 320ms, 640ms, and 

SIB group C with periodicities of 1280ms, 2560ms, 5120ms. The respective 

minimum periodicities of SIB groups A, B and C are 80ms, 320ms and 1280ms, 

respectively. Then the timing at which a SIB group is requested by sending a 

preamble determines which SIB group is requested. In an exemplary embodiment, the 

requested SIB group may be determined according to whether the frame 

corresponding to the preamble sent by the user terminal has an integer multiple 

period of the minimum periodicity of the SIB group. As a further rule, if the period of 

that frame is an integer multiple of the minimum periodicities of several SIB groups, 

then the SIB group with the largest periodicity ( or alternatively the SIB group with 

the smallest periodicity) may be determined as the requested SIB group. In another 

exemplary embodiment, the requested SIB group may be determined according to the 

frame corresponding to the preamble sent by the user terminal and the latest next 

frame in which SI can be transmitted or broadcasted. In this embodiment, the frame 

corresponding to the preamble may have a period which is not an integer multiple of 

the minimum periodicity of the SIB group. 

[0057] Use the L TE frame as an example, where the frame length is 1 Oms. If the 

number of the frame corresponding to the preamble is 24, then the period of the 

frame is 240ms, which is an integer multiple of the minimum periodicity 80ms of SIB 

group A. This means that the user terminal wants to request SIB group A. Similarly, 

if the number of the frame corresponding to the preamble is 96, then the period of the 

frame is 960ms, which is an integer multiple of the minimum periodicity 80ms of SIB 

group A and the minimum periodicity 320ms of SIB group B. This means that the 

user terminal wants to request both SIB group A and SIB group B but not SIB group 

C. Or as the further rule, it is SIB group B that is requested instead of SIB group A 

plus B, because the minimum periodicity of SIB group B is larger than that of SIB 
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group A. Alternatively, if the frame number corresponding to the preamble is 22, then 

the number of the latest next frame to transmit or broadcast SI is 24, according to a 

predefined criterion. Since the period of this latest next frame is 240ms, which is an 

integer multiple of the minimum periodicity of SIB group A, this could mean that the 

user terminal wants to request just SIB group A. 

[0058] Thus, when the user terminal wants to request a certain SIB group, it can 

send a preamble as a request to the network node at the specific timing or frame. 

When the network node detects this preamble, it can determine which SIB group the 

user terminal wants to request, according to the transmission timing of the preamble. 

Accordingly, the network node can only transmit or broadcast SI within the 

corresponding SIB group m the network. This can eliminate unnecessary SI 

transmissions in the network. 

[0059] Referring back to Fig. I, the user terminal may receive one or more SIB 

groups from the network node, as shown in block 104. The one or more SIB groups 

may comprise the at least one SIB group requested by the user terminal in block 102. 

Optionally, the one or more SIB groups may further comprise at least another SIB 

group which is not requested by the user terminal. For example, preamble 3 is used to 

indicate SIB groups 1 +2+3, as described previously in alternative II. If the user 

terminal wants to obtain SI within SIB group 1, then the user terminal may also 

obtain SIB groups 2 and 3 in addition to SIB group 1, when using preamble 3 to 

request SIB group 1 from the network node. Apparently, SIB groups 2 and 3 are not 

actually needed by the user terminal. In another example, since the network node may 

transmit or broadcast multiple SIB groups requested by different user terminals in the 

network, the user terminal may receive one or more SIB groups requested by other 

user terminals. 

[0060] Fig.2 is a flowchart illustrating a method for transmission of SI according 
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to another embodiment of the present disclosure. The method illustrated in Fig.2 may 

be performed by an apparatus implemented at a network node or communicatively 

coupled to a network node. In accordance with the exemplary embodiment, the 

network node may comprise an evolved Node B (eNB), a gNB, an access point (AP), 

a base station (BS), a communication node, a control center, a relay station, a repeater, 

or any other network device being capable of participating in communication of a 

wireless network. 

[0061] Corresponding to steps of the exemplary method for requesting SI 

performed by a user terminal as illustrated in Fig.I, the network node may receive a 

request for at least one SIB group, each of which comprises one or more SIBs, from 

the user terminal as shown in block 202. As described in connection with Fig. I, the 

one or more SIBs may be grouped according to a feature of the one or more SIBs, 

such as functionality and/or periodicity of the one or more SIBs. In block 204, one or 

more SIB groups may be transmitted or broadcasted from the network node. The one 

or more SIB groups may comprise the at least one SIB group requested by the user 

terminal. Optionally, the one or more SIB groups may further comprise at least 

another SIB group requested by other user terminal. 

[0062] In an exemplary embodiment, the reception of the request may comprise 

receiving a preamble for indicating the at least one SIB group. The preamble may be 

selected from a plurality of preambles and associated with the at least one SIB group. 

Optionally, the at least one SIB group may be indicated by transmission timing of the 

preamble. Accordingly, the reception of the request may comprise receiving the 

request from the user terminal in accordance with a selected transmission timing 

associated with the at least one SIB group. 

[0063] As mentioned previously, the network node may inform the user terminal 

of the correspondence between a SIB group and a preamble used to indicate the SIB 
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group, so that the user terminal can selectively request transmission of group based 

SIB(s). In order to make the selective transmission of group based SIB(s) more 

effective, the network node may provide some scheduling information of group based 

SIB(s) in a cell served by the network node. Then, the user terminal can detect from 

such scheduling information whether the required SI is being broadcasted or not. 

[0064] According to an exemplary embodiment, the network node may transmit 

an indicator to indicate at least one of: which SIB group is being transmitted or 

broadcasted from the network node, and which SIB group is scheduled to be 

transmitted or broadcasted from the network node. Correspondingly, the user 

terminal may receive this indicator (which is also referred to as a group based SIB 

indicator) from the network node. As such, the user terminal can learn from the 

indicator whether the required SI is available in the cell served by the network node. 

For example, if a SIB group containing the required SI is indicated by the indicator 

from the network node, it is not necessary for the user terminal to transmit a request 

for this SIB group to the network node. 

[0065] In an exemplary embodiment, the group based SIB indicator may be 

provided in minimum SI by the network node for indicating the group based SIB(s) 

and validity information. For alternative I described previously, two bits may be used 

as the group based SIB indicator to indicate the SIB group transmission: 00 - no 

transmission of SIB group; 01 - transmission of SIB group 1; 10 - transmission of 

SIB group 2; 11 - transmission of SIB group 3. Similarly, for alternative II described 

previously, two bits can be used as the group based SIB indicator to indicate the SIB 

group transmission: 00 - no transmission of SIB group; 01 - transmission of SIB 

group 1; 10 - transmission of SIB groups 1 +2; 11 - transmission of SIB groups 

1+2+3. 

[0066] The user terminal can check the group based SIB indicator m the 
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minimum SI broadcasted by the network node. When the user terminal read such 

indicator in the minimum SI, it can know which SIB group(s) is now available in the 

corresponding cell. Then the user terminal can decide if it needs to send a request for 

a SIB group to the network node. If the group based SIB indicator in the minimum SI 

indicates that the SIB group is being transmitted/broadcasted or will be 

transmitted/broadcasted by the network node, which means that the SIB group 1s 

available in the cell, the user terminal would not send a corresponding preamble to 

the network node to request this SIB group. 

[0067] In a further embodiment, even if the user terminal transmits a SIB group 

request for at least one SIB group, the network node can override the SIB group 

request by indicating the transmission of more SIB groups. For example, the network 

node may combine multiple SIB group requests from either one or multiple user 

terminals, and determine the transmission of SIB group(s) and the corresponding 

indicator settings. 

[0068] The proposed methods as illustrated with respect to Figs. 1-2 can classify 

one or more SIBs into a SIB group, and the SIB group or a combination of several 

SIB groups may be associated with a unique preamble or a unique timing to request a 

SIB group. When a user terminal wants to request a SIB group, it can according to its 

actual needs send a distinct preamble or send a preamble at certain timing to a 

network node to request the corresponding SIB group. The network node can then 

know which SIB group the user terminal needs, and broadcast it accordingly. In this 

way, the network node can avoid to transmit the undesired SI to the user terminal. 

[0069] Thus it can be seen that with grouping of one or more SIBs for on-demand 

transmission, the network node can only send a specified SIB group instead of all SIB 

groups, in response to a SIB group request from the user terminal. This may be 

achieved by using different preambles or different preamble transmission timing. In 
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addition, using a group based SIB indicator to indicate the availability of one or more 

SIB groups instead of an indicator per SIB, can reduce the number of bits needed in 

rmmmum SI quite a lot, thereby making the selective transmission of SI more 

effective. 

[0070] The vanous blocks or information flows shown in Figs.1-2 may be 

viewed as method steps, and/or as operations that result from operation of computer 

program code, and/or as a plurality of coupled logic circuit elements constructed to 

carry out the associated function(s). The schematic flow chart diagrams described 

above are generally set forth as logical flow chart diagrams. As such, the depicted 

order and labeled steps are indicative of specific embodiments of the presented 

methods. Other steps and methods may be conceived that are equivalent in function, 

logic, or effect to one or more steps, or portions thereof, of the illustrated methods. 

Additionally, the order in which a particular method occurs may or may not strictly 

adhere to the order of the corresponding steps shown. 

[0071] Fig.3 is a block diagram illustrating an apparatus 300 according to some 

embodiments of the present disclosure. As shown in Fig.3, the apparatus 300 may 

comprise at least one processor 301 and at least one memory 302 storing computer 

program code 303. The at least one memory 302 and the computer program code 303 

may be configured to, with the at least one processor 301, cause the apparatus 300 at 

least to perform any step of the method as described in connection with Fig. I or Fig.2. 

Alternatively or additionally, the at least one memory 302 and the computer program 

code 303 may be configured to, with the at least one processor 301, cause the 

apparatus 300 at least to perform more or less steps to implement the proposed 

methods. 

[0072] Fig.4 is a block diagram illustrating another apparatus 400 according to 

some embodiments of the present disclosure. As shown in Fig.4, the apparatus 400 
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may comprise a transmitting module 401 and a rece1vmg module 402. In an 

exemplary embodiment, the apparatus 400 may be implemented at a user terminal. 

The transmitting module 401 may be operable to carry out the operation in block 102, 

and the receiving module 402 may be operable to carry out the operation in block 104. 

In another exemplary embodiment, the apparatus 400 may be implemented at a 

network node. The receiving module 402 may be operable to carry out the operation 

in block 202, and the transmitting module 401 may be operable to carry out the 

operation in block 204. Optionally, the transmitting module 401 and/or the receiving 

module 402 may be operable to carry out more or less steps to implement the 

proposed methods. 

[0073] In general, the various exemplary embodiments may be implemented in 

hardware or special purpose circuits, software, logic or any combination thereof. For 

example, some aspects may be implemented in hardware, while other aspects may be 

implemented in firmware or software which may be executed by a controller, 

microprocessor or other computing device, although the disclosure is not limited 

thereto. While various aspects of the exemplary embodiments of this disclosure may 

be illustrated and described as block diagrams, flow charts, or using some other 

pictorial representation, it is well understood that these blocks, apparatus, systems, 

techniques or methods described herein may be implemented in, as non-limiting 

examples, hardware, software, firmware, special purpose circuits or logic, general 

purpose hardware or controller or other computing devices, or some combination 

thereof. 

[0074] As such, it should be appreciated that at least some aspects of the 

exemplary embodiments of the disclosure may be practiced in various components 

such as integrated circuit chips and modules. It should thus be appreciated that the 

exemplary embodiments of this disclosure may be realized in an apparatus that is 

embodied as an integrated circuit, where the integrated circuit may comprise circuitry 
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(as well as possibly firmware) for embodying at least one or more of a data processor, 

a digital signal processor, baseband circuitry and radio frequency circuitry that are 

configurable so as to operate in accordance with the exemplary embodiments of this 

disclosure. 

[0075] It should be appreciated that at least some aspects of the exemplary 

embodiments of the disclosure may be embodied in computer-executable instructions, 

such as in one or more program modules, executed by one or more computers or 

other devices. Generally, program modules include routines, programs, objects, 

components, data structures, etc. that perform particular tasks or implement particular 

abstract data types when executed by a processor in a computer or other device. The 

computer executable instructions may be stored on a computer readable medium such 

as a hard disk, optical disk, removable storage media, solid state memory, Random 

Access Memory (RAM), etc. As will be appreciated by one of skill in the art, the 

function of the program modules may be combined or distributed as desired in 

various embodiments. In addition, the function may be embodied in whole or partly 

in firmware or hardware equivalents such as integrated circuits, field programmable 

gate arrays (FPGA), and the like. 

[0076] The present disclosure includes any novel feature or combination of 

features disclosed herein either explicitly or any generalization thereof. Various 

modifications and adaptations to the fore going exemplary embodiments of this 

disclosure may become apparent to those skilled in the relevant arts in view of the 

foregoing description, when read in conjunction with the accompanying drawings. 

However, any and all modifications will still fall within the scope of the non-Limiting 

and exemplary embodiments of this disclosure. 
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Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes)~ 91263 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

Application Number 15568431 

Filing Date 2017-10-20 

INFORMATION DISCLOSURE First Named Inventor l~ui FAN 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I 4906P51954US1 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 101123818 CN A 2008-02-13 EVOLIUM SAS [FR] X 

2 101217689 CN A 2008-07-09 DATANG MOBILE [81 COMM EQUIP CO [CN] 

SAMSUNG 
3 101542915 CN A 2009-09-23 ELECTRONICS CO LTD [81 

KR] 
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Application Number 15568431 

Filing Date 2017-10-20 

INFORMATION DISCLOSURE First Named Inventor I Rui FAN 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 4906P51954US1 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
3GPP TS 25.331 V13.5.0 (2016-12), "3rd Generation Partnership Project; Technical Specification Group Radio Acces~ 
Network; Radio Resource Control (RRC); Protocol specification (Release 13)," December 2016, 2271 pages. 

2 
ntemational Search Report and Written Opinion for Application No. PCT/CN2017/101576 (Atty. Docket No. 
P51954WO2), mailed November 30, 2017, 11 pages. 

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

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 15568431 

Filing Date 2017-10-20 
INFORMATION DISCLOSURE First Named Inventor I Rui FAN 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 4906P51954US1 

CERTIFICATION STATEMENT 

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

OR 

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

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /William W. Kidd; Reg. No. 31,772/ Date (YYYY-MM-DD) 2018-01-10 

Name/Print William W. Kidd Registration Number ~1,772 

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
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 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, pursuant 
to the Patent Cooperation Treaty. 

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became 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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33. ~-~,frJ~* 32 ~I#]~~~, ~¼: 

Jflf-,/£.~~i!.•#J3,5.fi.~~-*~Li!.~~1t&~~Io 

34. ~-~,f•J~* 32 ~I#]~~~' ~¼: 
Jfl-f-ffi-iFJiL-ij:..(f..fi.A~ll-'l .. ~ ~~{t,t,fp/ ~ 1ifi,::A.(f.3A~fftt~~ 

Jfi~~6li~~1t,t.~~Io 

35. ~-~,f•J~* 32 ~I#]~~~' ~¼: 
Jfl-f-~tl·#JM~Jfl }' ~ *;f,:r/~~~1;*,,fi}~"iifi,::A.(f..fi.A~fftt~~ 

~~ ... ~~~{t,~a!J~.J:.o 
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.j£~4jtf:l 

*~~--Jid!.~/2l.8#Jii.1t ~11to 

it-l--ii..~ 
~j #Jii.1t ~ 11t ~ if m4'~ "iif 1-:,t. ~~ii,t, )GJl:. .,l. it~ 3GPP (~ ;..~~ 

1>t #-it ~l) ~ *Fift1-t. Jil ~~~ ~ .ti.~»L1l 'f .t\ftl o 

~ .... ~~-r, ~Wl~~' ii.1ti11t~--~~£~~~: 
-x.~.;Ji.AJ;jJ 1, ~ RAN; 

-.U:•~~ 4, ~ CNo 

RAN ~¼1JiJ~£.~ 2 ~~95~-$i]a 3 ~M~Jtiito RAN -~oo~\"£1~ 
06~8~95sa~, m~-~~-•307~~-~o~~~~M• 
( ~~~~iF~) *1§1•~0 ~RAN~, £.j,!i&tb.;Ji.o 8 ~£.j,!i~-$1]8-ia~o 

,/£. UMTS ~ ~ i ~ tp, RAN ;f.t.*jlJ UTRAN ( UMTS Jit ~ x.~AiA J#l ), ~ 

M;iJ.t#jlJiS" .Ii .. B, ~M!t-$ila~#;ifJ RNC ( x.~M~.ft• il3 ), ~#19&~.t.# 
1-J UE ( }f]jzi.t.4- t •o 6 ;iJ.t#,EJ Uu .ji.o, -ti,o 7 li.#JEJ Iu ,tl-o, ,ti-o 

8 ~#,EJ Iub -ti,o, ~JlA T .tf_ RNC .tfs}~;tt.o 9, ;i.t.#;,li Iur .ji-a o ,tl

o 6 33i~~;ifJx.~,ti-o, m~tl 7, 8, 9 :i£~#jlJJt~;ft.o 0 

J,l.tf_, RAN ( -!J1-lttz UTRAN) ~~~fol 1}filf ~ E-RAN ( 1JiJ-jg E-UTRAN) ~ 

~ £Alo ~~ £Al ~~#;9 *-1W£Alo -!Jd~' E-UTRAN ~¼it:lt7~9&~ M 
.... ;to ,£.~-d!..;#.t.#;,lJ e-iS" /P. .. B, e-;'i ,Ii .. B ~fa1 ~#: o =i.t.*;.lJ X2, -+ 
e-i$',!i .. B ~ CN ( ~-li-AM*) .tfa]"4J;tt.o;;t.#jlJ SL 

,r!.r~'f, ~Jt#»~~ ~ UTRAN ff;,lJ*~aJ!Jli_Jflftl RAN 8?11~-=f-; ;&m, 
Jli~~~*~aJJ ~FJ.• l-ri!.~#~~-!J1-r o 

UTRAN ,iltA-tit _j ~ ti, ~¼#»•J~..(!. 3GPP TS25. 331 tp;Ji.,t."9 RRC ( JG 
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~1f-il~-fjlj) ~1i~o 
,(!.,J, ~ 1f ~ UTRAN JU UE ~~~it ,tr 41-~ifm=Wi~ -f- 3GPP TS25. 3 31 

1f o ~~1t,t ... it,?i.~~it,t& SIB( SIB ii. 'f~.t~.;t.#;IJ SIBl, ... , SIB18) 

4'r•o SIB ~¼TJ!-~,f:ij~M,•ti.~~~1t,& ... iGo ~~~ SIB~i,~J!-~ 
~~~#•ti., fo}f~#•ti.Jl*-f-~111~~,1·~ UB ..t.~~fo}f~ SIB ~'l;;jto 
~~1t,ttt!Jtjt~*o .i..1t,t& (MIB) i(Q,J,~4'itj SIB --~~~~:i!: 
lt.1t,&o SIB &¼Ji.~~ ~~it.to 

~~1t.t~i!.#rffi-~112J,t{Jl, 1,J)lj#J~a~~~#:,t~t~nifala 
i!.-'t Jfl r ~~~Jtl&.J!-;ff I*~-1}~, fiJr~~#»~7l.it1tt117f 111 Jt_g_A,J, 
~~it.A ¢f- 111 ~ itni ~ li!.~o Ji t~, :JG-1t-.,t.. 1b f--it~~ £Jil, 1111tt1-llr JG~ 
4A-i.t~~i!t-M"~¾~/Ait,~.fi.A~1!6-~;tl;J~~~~Al, ~~it,t~• 
½*~' llslJtt~YTJ!.#Je.l&.o j!_~ ~J\!;fj~Jfljz~Jlt-o ~~it,ti!.# 
rffi-~n-+112J"1Jl'l;~.a**~' i!.~.ff½~3lt~•~~•Jm O n-+112J 
4Jl ~ ~1t .t ~ i!.# r ~~Jt~ •ti., :JG-1t-"'--r .ffi-1t .t ~ 11~• 11t:.1~Ai!.m 

-f--fj:-~ ·It »t 0 

£RA~~ 
~£~~~~.,t__~~A¼~J\!;M*i!.#~M4~/A~~A¼~J\!;~ 

JtJ!.*-¥-~tk:~o 
,(!.~~~~-+~~4',.,ff.~#JJG~ii.#;~~~ii.~~~~~~~~ 

it&~**~Ai!.~A~~~~'~**&¼~r~•= 
.,ff..fi.A~~niA~J€i1t~~~.P}f~~~,n-,t, fo}f~.f:i.AJflf-1t_g_A 

y ;t:JG ~i!;.f:i. 0 

,/!.n-*&1, ~J,~~P)f~-i:i-A~aiA~$a~~~~P}f~~~1t,t& 

¼~f-fi-A,f:ij * ~ ~ ~,n- ,t, o 

~n-*&1, ~~~*~¼~rffe•= 
-.,ff.fi)f~-i:i-A~ 1ta~~~Ji}f~~ ~ft ,t, o 

.,ff.J;-*~' .a~.,ff.fo}f~-i:i-A~lt1t~~~¼l~1t,t~¼.t:iA;i:l?l* 
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~ ~~1~tto 

..(f.n-~~, ~~;t*~¼~rffe•= 
-~-i/J ~ ~ili.!.. !Y .. -~ ;j{.J~ JAAl ~, Jr:.t Jfl f- -(f.Ji)i-~.ti-A~ftt ~~,,s-tt~ 

~~1-t,t; 

- JAAJ ~..(f.-!t-Jft.Jtl 1Ji"~ it ;jt at ~ili ~ ~1-t ,to 

..(f.n-~~, ~~~A~Bf-~~~Ao 

..(f.n-~~, ~~~*~¼~rffe•= 
-JAAJ~.ffiiF"'F~ ~ ~1-t.tait..(f..fi.A~itlli~~, ~, ~~~ ~ ~1-t.t 

1i]"" Jr;.t ..(f.-!t-A~ftt ~~,,s-lJttt~o 

,ff. n -~ ~, 1Ji"id:.. ~ ~1-t .t ~¼:+a4~ ,J, 1&.1-t .t, A,t~~ *~½ .. :.tr 

ffe•= 
-JAAJ ~Ji 1F'9lF ~ #J ~ ,J, I&. -ft ,t Pl it ./£.ti-A~ "nt~1t~, ~I~ '!11F ~;ta~ 

,J, l&.1-t,t 1ifi,;,t..(f..fi.A~trr~~.,a-~tt~a 

./£n-~~, -1'Fl~t~ ~;Ja~,J, l&.-ft,t~½!)jf*J"l ,J, ~1t.t ( intra 

- frequency ce 11 information),,. jji*Ja} ,J, !&.-ft,@.. ( inter - frequency 

cell information) ~ ~§_JL~ %.ti-AJ.t;f{.,J, ~-ft ,t ( inter - radio 

access technology cell information), llfo)f~;t*~¼.,1'rffe•: 

-J#l ~iffeB i.i.(£.fi.A:t..llt~tt~~,m~,J, ~-ft,t~~' ~/ ~ 1i_J""J,:,(,(f_ 

4A~fft~.:t,..,a-~tt~6'J:fQ~,J,f&_-f1",t~~o 

-(f.n-;t~, ~id:..;t*~¼~rffe•= 

-JAAJ ~..(f.r • ~ ~1-t ,t t:17 ~~,t~Jiffe 0 

-(f.n-;t~, ~id:..;t*~¼~rffea: 

- JAAJ ~,t!...i.1-t ,t#t 'f $l ~ Jt}i-~Ji 7F 0 

,t!.n-;t~, ~~;t*~¼~rffe•= 
-,(!..fi.A:t..lltJAAJ ~,(f.;Jifti,$-i/J~~~~ l ~,ft ,t#t t:17 ~~,}f~.fiffe D 

,t!.n-;t~, ~~~*~¼~Tffe•: 
-,lj#J~~-;JG~ 1{--~t£~J~a.(£.!..j"-+~ ,t 'f ~il!.Jt}fi!.-if ;f<.o 

..(f.n-;t~, ~~~*~¼~rffe•= 
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-l$#JM.,(£.mf"l~~~..f.!Y'-+nr ,t ~ ~~,Jr~~*' P)f~ill ~¼: 
-,J, I&. J!.-i'j-nlf ,t.' 
-,J, f&_ J!.-i'j-~~* ,t, 
-RRC i¼-ti~*nlf ,t,, 
-RRC 1¼4i-J.t3- ~}1)(3}!$ ,t,, 
-iN ½ .ffl.. ¼ nlf ,t. , 
- UTRAN ~j#J,ft ,t.Jfti-iA-ft ,t, 
- ..t.~tt.4 ..t..ti-#~>U ,t, 
-~~-ftil.YiJiGI.~~* ,t., 
-.t~~ i it-ft,t~>tt~-t )fl m ,to 
~~-~~, ~~~*~¼~rffe•= 
-1#] ~.,(£. -t Jfl 1-t° it.~~~ ii_]"" 1''.A ..(£.4!-A~a-J-~~J€iit * ~ 8:. it-ft ,t, o 

~~-~~, ~~~*~¼~rffe•= 
-J#J~-lfl-i%-~~1t~~-$Jltl>ix., ..(£...f.!Y'"-+m ,t ~ £~iiJ""J.-:"A..(£..fi.A~Bt 

~~J€r a~~ a:. ~1t ,t. 
#~-~~, ~~~*~¼~rffe•= 
- f#l ~..(£.m ~ 1&~~ L ? .. -+ m ,t ~ ~~ iiJ"" 1''.A ..(£.-ti A~at ~ ~J€i a~ 

~ 8:. ~-ft ,t, 1Jr~tt @;,¼: 
- , J, 1&. ~ mr .Jfti Rm ,t , 
-RRC i¼.fi.J.t~ m ,t,, 
- UTRAN ;i:j #J1t ,t, >U ,t,, 
-iN½~-$Jlm ,t, 
-r frt!.4..t.4#~~}!$ ,to 
~~-~~, ~~~*@;¼~rffe•= 
-M~-lfl-i%-$~M~Jflr~>ft~/~8:.~~>ft,~~iiJ""~..(£.4A~Bt~ 

~J€ia~~ itt1-t°,to 
~~-~~, ~~~*@;¼~rffe•= 
-M~-lfl-i%-~~$#JM~~~.fi.A~½,~~iiJ""~..(£...f:iA~~~~J€i!t 
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... ~~~ft,to 
,ff.~-~~, ~~~*~¼~rffea: 
-J#l ~~--~.,(f.!¼tf~JJJl.J}-~#~ Jfl /3 ~JJJl.J}-~-I-, {~a_ "ii_f s,~,,(£.~A~ 

n-t~~Jfia ... ~~~ft.to 
,ff.*-~~, ffl~~*~¼~rffe•= 
-J#l~~-t%-M..Ji}j"~~J#JM~Jft.Jtl~ft,t,~a."iiJ'"s,1'..(f..ti-A~at~~Jfia 

... ~~tic,ft,to 
,ff.*-~~, ~~~*~¼~rffea: 
-J#l~~•..(f.tt-A~n-t~~J€r~,,(£.it;Jta.,_~~ft,t~,Jr~~J-i/JMtt

>lt.Jtl ~ft ,t, 1~a. "iij'"s,~..(f..fi.A~n-t ~~Jfi ttJpt~ ~ ~ft ,to 

,,(£.*-~~, ffl~~*~½~rffe•= 
-~J #J M (c;J J#l ~~~ft ,t , Jr)f ~ ft ,t1J!. 4f ~ ~ t~ ~-f!t a_ "iiJ'" s,;( ,(!.~ A~n-t 

~~Jfittlpt~ ~tic,ft,to 

,ff.*-~~, ffl~~*~½~rffe•= 
-~J#Jj;;,,(£.*-f-.ti-A~n-t~~J€ralpt~~ft ,t~-it";Jt 117 (c;J f#l~~~-'lt 

,t, Ji)f~ ft ,t1J!.4' ~ ~ti~1!ta. "iiJ'" i-;(,(f..f:l-A~n-t ~~ alpt~ l ~-'It ,to 

,ff.*-~~, ffl~~*~¼~rffe•= 
-J#l ~~• i tic.~ ~, 1!t tx. iiJ'" s,;( ,,(£..a-A~n-t ~~J€i alpt ~ i ~-'It .t 0 

,ff.*-~~, 1!ta.~ l tic.¢ ,t ~½~~ ,J, r&. ft ,to 

,ff.*-~~, ffl~~*~¼~rffe•= 
-~J#JMM..1Jr~J#l~r•~ ~~ft.t ~ alpta1i,(f..a-A~~a~~ ~ 

tic.ft ,t- 0 

,ff.*-~~, ~~~*~¼~rffe•= 
-~J-ijJ ~M..Ji)f ~ J#l ~ T -~ ~ ~ft ,t, 117 it.,_ "iiJ'" s,;( ..tf..f:l-A~ flt ~..tJfi .ft 

~~~~ft,to 
.,ff.~~HA ~ *-;t~, ii.i:!:$-iJJM~JJti!.~~.,t.~ ij ~, Ji)fa$#JM 

~¼M-r~tt~-~~HA~*~~Io 
.,ff.~~HA~*-;t~,ii.~J#l~~~~~~i!.~~Jt.~~~, ffl~J#l 
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~~~it~#Jtl~Jfl -=t UTRAN ~JG~M~.ttifs1JB- ( RNC ), foJraM~~#-~ 

½ JfJ -=t ~-ft~-tl-*~ aJJ -jj-*~~Io 

Nt Ill -iJL a,ij 

~~a,ij~~~~~~m~~.(f.~r~~~~m~~~~~ff~~aJJ 

I , M Ill 1f : 
-II} 1 i .(f.U!7JiJi1Jd-:k,:r UMTS ~~#Jii.1-t~~i-X21...1Jd~ UTRAN ~JG~.ti-A 

M~tk~; 

-Ill 2 Jtl Ill 6 ~ .(f.7F-f;ita,ij~-t1-*~ffA~*~1Jd-t- o 

Jt-#-~~~~ 
il.tl~1Jd ~ ~, .(f. r ~ ~~i!. 1f ~ ~.mi#Jtl ~ A, UTRAN -ft~*~ aJJ }!L 

JfJ Jtl RAN ~1J~-t-; ~Jr;, ,Erij:JM.fAlf-*~a,ij ~F!liJsll-f-i!.##.;t.~1Jf·r .. 
*~aJJ.e.,iij'".-X~-=t1Jd-f-,Wj1-tiJtaJJ~r .. #Jtl~, ftJ -f-Jt_:g:_( ~~;t) JG 

~~,;Ji.~~~.;Ji.A~1Jd-r~.(f. r ~~hP#Jtl~~ ,It; ;&Jr;, IL i~~fAlf-*~ 
aJJ ~l'!l-$1J-=ti!.;ff1J~-t-, Ji.*~aJJ~ tifi-Xftl-=t ,(f..,t.~1Jd-f-1f, 1Jd~Jfl-f-.(f.,J, 

~~~*tt~rM-=tit±JG~~4~4A .. 
tb{-;ftJfl j-1Jt~JG~4A~~, .(f.-+ UTRAN ,J, ~ 1f, *m~,J, ~~

m *~.. ~ ~,t .El-f-*ij4f3 ,J, ~ 1t ,t ( #J•J~, if"-:k,:r,(£ SIBl 1 1f ) {r-J ~ ~13 

,t*~ .. -:k,:r~fo)f;{f°{r-J#;,~,(£ UE ;tJJ~4A-=t.it,Jl.,jji~lfst, li:~-M:.fi.A~JE. 

~' i!_#JJPi'J j tlf-P1 Jt~Jt_~.JtfJPi'J j ft}/'~ .. o 

,,t!.-+-jj-~, ~~IA#Jtl~-i)...:i~Jtl, ~.(f.;}i.A~ltt;~ft~fo)f;ff° i '1c, 

ft,t~JJt~~~~, ,/£.ti-A-=t.fft~-=t.}€;,tt~-i1S~i~-tt,tJt~ li.{r-J .. i!. 

;lf1~fft~~l@.Jtl!.#-~~~ 0 

,(I.II} 2 ,:P ,~j#Jj,S;}i.AJtl Ji(J~i-X;t±~1°JtJG~~-ti-~ffe-~iF-rF~ S1, 

A,(f.-ti-A-=t.fft ~-=t.J€r ftlfst i !it#; .t ~ ffe .#iF 7-3 S 2. 

,(I.Ji-~~, *~aA~-iA.:i~J1J:ti~~-r i iJc,-ft ,t~~Jt~ Jltr-J, -~ 
~ ~.El ij:~lfst)fJ -f" ;tJJ~4 A, mi Jt. ~ ~ iiJ'" i-X ,(£ i-X JG Jtl ~ -ffe • if=' tb UE iltlfst .. 
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,(f.11) 3 tf ,~#J~.f!..J\..Jtl J#l~a,XJt_g_~~;tJG~i!.4~-ffe-'l~iFffe/;J Sl, 

a 1k .ff-.fi.A 1t a .. "N:. j}f.-ft ,t-~ -ffe-'l#-ffe /;J s 3, m .ff-tt-A~at ~~J€i ,ttlf,t ~ 

~ ,ft ,t-~ -ffe -~iF iF /;} s 2 0 

#Jtl ~' $. ii .(f..f!.."-. llqalpt~ "N:. gf,-'ft ,t-iif a,X ~¼.-fi."-.;tQ :X: "N:. titA""t ,t-, 

ifr1 .(f.,ti-."-.~ at~ ~ff; .it~~ "N:. tit-'ft ,t of a,X ~¼ ~f 4 .J\..*Q :X: "N:. ~,ft.~ o 

-ti-."-.*Q*~~11",t11~~1:ifJ.-'.A@.¼.(f. RRC i!..fi.Jt_g_~lt ( -\tt,t;,l_,(f.~~ 

tli<. r) Jfl-r-tJtA,-JL~1t~f J£~/ ~.t£:-$1Ji:l:~r)f~"1;~,ft,~o ;ff-ti-A*Q 
:X: ~ tit-ft ,~111 ~i:if a,X @.¼ ,(f. RRC i!.,ti-Jt_g_ at ~~ff;( .if!.,t;t;,l_.(f.i!..fi.tli<. r ) 
Jll -r-tJt~,-JL~ 1t~ f Jl!~ I ~~-$tli±~I.fiJr*1; ~1--t ,to 

,if. n -~ tiJ , ~~ HJH~:iA. i?..Jtl , tb -=t .ff_~-M;.fi. .J\..~J€i UE Pf fA ~ JG~ 

-ti-."-. J#l ( UTRAN ~ E-UTRAN, ••• ) i!.-ti-, ~ ~~..:::. -ffe~ f.it/f; ~ "N:. tit-ft ,t-1/i. 

Jf,t i:if a,X "~'Ii;" -iJt4-t, i!.# fc3t JG ~-ti-A J#l ifiJ UE .tit. -9t-r)f 1; ~~ ~ tit1t ,t- , 

~/;J .R~ rJt1!;~~1t.~, ~~tTi ii -r r~~•~*~1~ -r ,m~1t.t~a 
Jptat fsl 0 

~ ~t, ,if.* "11t.3"-~ ~ Jtet, UE ;f:*~tl ,t et fa] 1fi.Jptfo)f ~ ~ "N:. tit-ft.~ , 
1£.S 1k 1x. ,fx.1/i.Jf,t~ ~ Jfl i"" ~-M;.fi.."-. ~,ft ,to -7rJ ~J ~~ SIB ill.Jtit¼ Jfi ~# 
UE #i!.-ti-{ls\ tf ( 11~~,ff. Cel 1-DCH *~tf) 1/i.Jpto 

,, 

11d ~, .ff_ RLC ;f: i:if it...iE.~ et, UE i:if ti~ 'I;~~ i&-if: J•J ~ ,J, I&.; i"" ;,{_, 

~i"" UE ~iJLE,~1/[Jpt~U SIBll ~ SIB12 tf ~fo)f"~;tij~i§e,_I.;,{_~f•l~o 

Jttr, ,(f.~~JJll~~a_~ UE, iifttt;-:l-~¼,(f. SIB15 ~ SIB16 tf ~·Jh4t 
-il-1-t,t.o 

#i!.#~11~-rlf, SIBll, 12, 15 ~ 16 ~¼~tl~1t,t-, A.(£.~4{l~ 

r ( 1Jd-jtr,if. Ce 11 -DCH *~-1~HaJ ), -;itr~~ j}f.-ft ,~ii.~ .ff_~-M;,ti-.J\..~ lt;#.t.1/i. 

lpt~w, UE ~~Ji-f"it-Jlt UTRAN #-ii!.i!.~R,.~ft,~o 

~~a}l-E.,4iltl: T ,(f. UE ~JG~-ti-."-.J#l~~*tf ~5l"N:.j}f.,ft,t.~ ~ +~o 
-ti-."-.~ ( ~4 ."-.;ta ~ ) ~ tit,f°"t .~ ~~,& i.i ,(f.~ -M; 4 A..~ 1t ii.i± UE 1/[Jpt ~ 

12 

Samsung Ex. 1010 
Page 176 of 447



200710140270.2 

~ ~~l~o ;tm4tt*~#Jtl~~½;tm!il:ti..if..~~lil ,J, I&, ~~~~ ... ~~)1: 

~~ Ii} -ti.~~~ Ii} ,J, I&. 0 

UE Pf.-~ .1iJf,t . .(f.;pJJ~-ti-A~ liu~ ~ ~ ~ 4ft * ~ ( ~~~Pf.-~ :Jb ~ lo 

.(f.JJ-~~' )f;j-..:y-;t~4rt*~~.fg:--~~' ~~a,,FJ.tl!.,.f,l~ T JG~-ti-AM 
~iifv~.fli-iF UE Jt.~J}i.jj:.1/i.~~~ UE ii]"".-~,(f.i-~1€;-ffe•«~~ o 

l!.~-tll-iFiif v~:it.JG~-ti-AM ~--, 1J,J-jo.(f._i:.#; ,t,~~;)f ,(£;pn~-ti-A 

~it~.t. UE ~~~ ~~ft,t.~lf o 

- .!l.tJt,f-f T ;pn~.ti-A, UE ""iif .-~ .1/i.~~J ~~~ft ,t ( .(f.-ffe ~ ~-f" ffe 
lf lo 

UE""iif~.(f.1.il.il.~,(£~-jo#;+JG~~~~-t.Mil.il..J:.4~~~~ 

~ft,t.o 
~~ aJH~:i>l ~ T ~ ft ,t-t£i¼-ti-~t<. r < 1Jd-jo.(f. -t .m il.il..J:. > -ti~ at, 

UE ""iifv~ lfiJJG~-ti-AM~it;jtr)f~~~ ~~1t,t.o 

.(f. II) 4 ,:p , ~i!..1/i.~ ~ ~ft ,t {r(J ffe •:it.*Fffe :Jb S4, tt-~,flrit ;jt~i!. ~ 

~1t .t Jtl $#J M ~ ffe •:it.*iffe 1-1 s so 
.(f.1Jd-=f,:p, :Jb T-.!l.tA-f-tT ;pn~.ti-Attftilf- UE ~lpt~~i~it,t.A 

~~~j~ SIB, .t,l~ 7JfJ)p1t+v~1t.ff- UE -.!l UE ~T Cell-DCH ,:P, UE 

""iifv~it;jt*~~.(f. DCCH J:.,ft-~ SIBo 

l!.#-{r(J ~ ~ft ,t, ft >}t;)f ~ ilf-J)p:i!_;pn~itf- 11~ ~ 1ts, ~.(f. RLC ~ -a.I"" ~iE. 

~J€;JJl4}-{r(J-1t~o ~~½ UE r)f~~~ SIB ,f\:,JU~~:Jb.i1:.J3i~;tj"fff~ 

~ SIBo 

~ ~1t ,t ~ UE it ;Jt ""iif .,~ 1Jd-jo~i!_.(f. ,J, rg_ ~~ >U ,t lf , ,J, I&~~ .;t 

~))!f ,t, ~, RRC i¼-li-itJJtm ,t lf, ~~½!ll¼))!f ,l, lf, ~ UTRAN ~j#Jft,t..JA 

iAm ,t. lf, .i~Ailfittv .(f..J:.~-fiil41L~i!.>U ,tit, ~~i!.,(£4hJ£1til:t:i!ieI. 

.;t ~ m ,t- it , ~.(£.-ti -iF ~ ~it ,tit;*~ -t .m m ,tit 0 

,(£ ,J' I& ~~ )}!f ,t- it ~i!. it ;jt {r(J 1Jd-=t 11) ffe-iJt ff/l .(f.11) 5 ~ , llt~ ~ :it.*iffe 
:Jb "•;ff Sl itJJtlr?,J, l&i!.~" o 

- .!l.ti-~Ju ~,flrit >Jt, £~.ti-AM s -i~ ~i!.;tm * i ~,rt ,t-Jtl uE o 
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:i!.-fJ~-j,:?iifi,,1'~#-.(£,J, I&.~-iJr.JAR>llf ,t t, A RRC ~.#:Jti,H ,t t, 
A UTRAN ;lj#J1t,t>llf ,tt, A~~-1:-~• H)!f ,t-t, A.t~;1f},/£TJfr~..t..#:# 

1~3llf ,t-t, ~~i!.,/£JJt;ff • tit1t ,tJ:k. t: ~ Fl ~Jtl ~;i:ij~,J, I&.~~iif i,,1' 

~-~•tit1t&A*~~;ff•~~~•;ff•tit1t&t¼~tl::*o 
,/£ ,J, I&. ~-mi"~ R>llf ,t- t ~i!.. tlt1a ,t ~ -fJd -=f- lfJ ffe .(f.11) 5 t , jt~ ~ ~ 

#ffe;{} ";1f};t Sl fl-;ft~,J, I&.~-i)j-~-i.A." o 

./f.-fJd-rt, ./f.,#:Jft.Jtlit*Bt, .R~ UE ,/£ Cel 1-DCH t, JG~.#:Al#l~ 

Pi-ik../f. DCCH J:.~ UE ~ib+Q:X:~tit~,to tbi"" DCCH 1ifi-1',/£ HS-DSCH J:.,f½ 

*' i!.~1t,t iifi,1'-=f~'f;ffit~~ UTRAN #-i!.Jtl UEo 

.-M: ~ i6-iJl, .(£ fiJi"~ A~ -fJd-r t , JG-1t-:.t. tb f- • Wt1a ,t r"1 ~~-it JA., lzil 
~.t,ltl:: T .(f. 3GPP TS 25. 331 t!f':JJu~~.,~~it UE QJ)~~it>Jt-.itb•~~ 

,tJ:k.~~it UTRAN .(f. DCCH J:.~i!. SIB. 

,(f. Ji-~ ,li, ~~ HA ~$l ti:: T UTRAN 1if i,,1'ff, Jl -f" ~ e.,~~m ~,ft ,t-, 
YA1~ f-·v\:,1.e,.,A -t m ~ie.~i!.JO uE ~ • tit1t .t 0 

#Jtl~, UTRANiifi,,1'1.t.Jfl UE ~3t~.#:A~:f-, i,,1'~-f-~i!.*f-;ff*~ 

~*~ ~1t°,t, 1J~-j,:ri._,#- E-UTRA ~ UE Jl-ik.~.tJl~*f- E-UTRA ;i:!J~,J, I&. 

~ft ,t- 0 

UTRAN ~ iif J-1' ~ f-~ tit~ ~J:. ir? ,ft ,t: -fJ~ -ju)n. ~ ~ ~ ~ ;i:~~ ,J, I&./ :ffi 1'-
/ ;1f} )t / .t.l;f{.1if 1-1' ~ij ~ ,J, I&./:ffi1'-/.Jt/.t.l~J•J~ t$ tl:: 0 

UTRAN ~iif1-1'~f-·iitJJilJ}-:.r-~1a,t-: -ju*ftli'-~T *~ QoS, 11d 
-j,:r ~ ~ ,J, I&. I :ffi ifi I*~ I .t.t.~ 1if i,,1' ,(f.,tij ~ ,J, I&. I :ffi ifi I i1f} 1: /--tt.~J•J ~tit 

it < A~.tl:. t 
./f. lfJ 6 t, ~-,1,j#Jj.;Aftl r i~_.~ I A~ Wt t; >ft, 1~1t.~,f/c.1t, 1if .(f. 

4iA~J€i!tlf,t.~ •ttt1t,t-~-ffe-~i"F-iFi9 S7, ~i!.:i!.~~~a.A,tt.-ft,~ 

~1t.t-~-ffe•llkJ~ffe;EJ S8. Jitr, #J•l~, ~:X:f-!tlf,t.J•l~ -tit~,t-~it 

>ft t fol l#l ~~i!. fit 4$ ii #J :i!.;lt1~aA,flc,.-ft, ~1a ,t-~ -ffe •~.tJ~ffe ;EJ s 6. 

;EJT~A~£QJJ~~~,~~~~-tl::~~M, ~~~~~~(~-j,:r 

#J1J~Jflf- UTRAN ~3t~l#l~~-$JJS- (RNC)), ~¼~~-1£·J:.~~,l), 
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~~~~m¼~~ff~-~~~~~*~~Io 

i~~I~~M~ff~T~~~R~~A~~~~~~~#~~M 

"1, A 1!1 ~,-J-f-~ JAl. P-1.ft~A .Ji ~ iJt, i!.# ~I~ t; ~iii±~ 1f1 ~ ~ 1ti1t 
tl: ~~i~~Jf.,¼~~~o 
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UE 51 UTRAN 

52 

rJ)2 

UE 53 UTRAN 

51 

S2 

Ii) 3 

UE UTRAN 

II] 4 
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ii.~ ... B 1 "/i.i'-8 I ~ SRNC/ 
UE CRNC 

I 
I I I 
I I I 

I ~lf,t}f] 'T:fJJ~~Aa? S1 I I I 
I •~s1 ~~~,J,Jg_~ ti" 

I 

I I 
I I I 
I •~s1 a?,J,~~-~ riA. I 
I . 
I I I 

Uu iub lur 

UE UTRAN 
56 
( 

I"'--57 

S8 

f 

If) 6 
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1. -#*~~~~*~*' ~*~ftf, ~~*~~: 
mP~~~~~**~•~ff~•*£M~**~ffl~; 
fflP~~~~£~~*~m•**~~~~~~1~~, *~~1~~~~£ 

~{&t@-rJrY!zlU~ ~ff JU-~~; 

mP~~~-~~~*~~~~~~~, ~~~~~•tt•~~~~m• 
M ~ f.' '~ !§I i:d ~ _;JE ✓fj •~' C 

2-~-~~~*lffl~~~*'~*~ftf,ffl~~~ff~~-•*1~~ 
~•ffl~1~~; ~~, m~•~ff~-~~-~~~~•ffl~~~~~~~$ 
¥ ~ IT§ A-Ht,;W:;1..:. ~.¼- EE- ia -l,l::'.i -1..:. !§I 
7'= ~ , ,~~--i=i '.Jt-, ·rp i:i J.el_JJJ-t E 1a 7F i:i •~' o 

3-*•~~~*im~~~*,•*~tEf,m~i~~g~~~g~~ 
~M*~~~~~•tt•~~~~tffi~1~~; 

*~**-~~~: ~~·~ff~~*~~~~~1~~~-ffi~1~~~~ 
~JtEY-*l; 

m~••~~ff~•~i~~~~~£~~~: £~~-~~~~~ff~ 

~~fflP~~-~~*~*~~~~&~~•tt•~~~$tffi~~~o 

4-*•~~~*1~3a-~m~~~*,~*~ftf,ffl~£M~m• 
~~~~1~~~*~mP~~~A~~*~= 

£~•~•~$~*~~~~~~~~~Sffi~*' ~mP~~m•*~ 
*~ffl~~~-ftI&~--~-~~~*•*~fflP~•; ~~. 

£~•rl*~4~ffi~~m&•ffi~*~mP~•m•*~*~~~~* 
•ttI&~--~-~~~*•*~fflP~~; ~½, 

£~•~*~mP~•#~~*~mP~•#~&~~~~~1~~~ffi~ 

~~~~*-*~fflP~~M-*l~~g~~•ttIR~-~~o 
s. tRffl-tx-tu ~ * 2 ~ 3 rfr1f ~ ~ ;t, ~*1tt.tE f, rJr~1§ :rtJvJ:I-t~~1i .~, 

~M~~~f: ~fi~M~•- ~fi~~~- ~fi~~1~%~~0 
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6,*•~~~>Jts~~fi;J~~.~*~ftf.~~~*-#~~=£~* 
m~•~~&~~~*mP~•m•*~*~m~: 

~*~~~•W~~---Tfi~M~•· ~£~*•~~~-ffi~~~ 
ffi~~~tt~•~*mr~••~~~~~~; 

1w*1i~M-l:-i€t7F1i ,~,:m *Tti-1§ ~ tti, P!tl £~-t~ti1i ±!Ll-l:-t€t7Fi§ ,~,ttr 

~~~~~~s~~~-~~•~*mP~••*~~~mg; 

~*~~~•W~~~-•Tfi~%~~~~~. ~£~*ffl~--~~ 
j\Jt*f:tl P-&½.>Jtfi;J JA;JtW,j ,~,o 

1,••~~~*6m~~~~.~*~ftf,m~£~~m•~~~~~ 
,~,:iz*f1;-)f]pi9::¼~~W-~~~: 

£~•tl•~•~*~mg~mg~~ffiSffi~*· ~mf1~•~•*~ 
*~~g~~-ft•&~--~~~~~***~fflp~·; ~~. 

£~•tl*~4~ffi~¾m~~ffi~~~mP~¼m•~~~~~g~* 
~tt•&~--~~~~~~~>lt~f:tlp~·; ~~. 

£M•~*~fflp~~#*~#~fflP•~#*&~~~~M~~~ffi~ 
~•~:tt*•*~fflP~¼m•~~~~g~~-ftI&*••~· 

s.-#fflP~½.~~~ffi~g~:tz•ft.~#~ftf,~~¼~~~* 
m WJ ,~. it >lt ~ it ~1§ ,~,1¥-1-ti • 5t, 

m~*~~g•*•~· f:tlf~•*~•~~~~*~mg~~1§~M• 
ffi~1§g~~~~M*~' ***~•~~~~m~•~~M*~#~f~~ 
~~•it~; ~~~~-~~~~~*~~g-*· •~mf1~•~mg~~ 
•it~£~£**~•~~~. #ft~~m~~~•itM~ili~*~m~~& 
~~~. ffi~~g~~·ft~~~~gffi~~*•tt•*ffi~~~-•*tt~ 
?fr ~ ~ Jf, ~JE 1~ ,~, ; 

rot~~~m~~~•ft*-~rof~&~~~*~~~fl~, tt~£~ 

~*~~~m•~~~•, #~~rl•~~*~~g~~~~:tz*~*~m~ 

~*-~·*•ffi~~~-ftI*ffi~~~-4~-~MM~*~~g. 
3 
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9.~-~~¥*sm~~mP~•·~*~~f.m~1~~#M•ft*
~fflf#~*~m~*~~•~•ffl~~~~M~~ti~*·~~#~*~¾ 
~ffi~ffl~*~m•*~~•~tffi~~~~M~~ti~~.~~#M*~ffl 
f~~#*~*~~g~~~-~Iffi*~~~~~~M#*o 

1 o. - ~ £ 545 , ~ !P ~ ti 5Ji1 .~, 4l ~ lf!-it , ~ 4t1iE Z:E f , -ti£ 545 :i£ ~ t!-i%J lt 

1--'c ~ Tl+, ,--':-:7 #, - :::fl-11~ ~ -1=;,c.:lt. #, -
§i •~' ,µJfJ A:_ --'f'"" 7G -1''"' r3 ,-::.,, 11° llf:l --'f'"" JG , 

m~~~~~•~•Jt,mf~•~~~~~ff~-~m•**~~~~ 

~&1~~·*••~~~~~~. ffi~£~~~~~~-Jt~m•~~*~~ 

~-i%l&1~~tt•~~~~~~~*~fflP~~; 
m~~~#~lf!-it, mf#fii*~~~~~1~•~•ffl*~~~M~~ti 

*~.~~#M*~~~ff~~~~~~~~~-~tffi*1~~~M~~ti* 

~.~~#M*~4~ffi~ffl~~~m~~~~•~tffi~1~~~M~~M~ 

~.~~#~*~ffl~~~#*~~~~~~~~•~tffi*~~~M~~M 

£~~~~~~-ft*-#fflf: -~~~ff~.~--~~-~~~~ 
~~~~~~g-i%j~~g~.f~~g*~~~ffi~~~. ~~~*~4~ffi 
~m. ~*~m~~~**~*~mP~~#*R~ffi*~~*~m~~¼. 
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*ii_ aJJ 7ffe &~iJJil1§ f}. ;JE ~ Ef-J)!!j .~,wi!.:Jillt, ~½U¾Jffe &-~ * mW1 .~,f~ 

:i!JJ j¼ &:ft~~~·o 

•• ~ -=-1~ ( 3G ) ~ i}J il 1t -tillt Ef-J ~ 09r ii_!&_, ~ -=-1-\ ½1t 1k 1f it ~lj ( 3GPP ) 

fil ix{£ 2004 ~~ lli J !fr -1t a") 1fJt~ ;j * ( LTE, Long Term Evolution ) * ~"ft , 

~~~~ 3G {tJ!tfiij B3G ( Beyond 3G) ~ 4G Ef-J5¥-iftlilto {£ LTE * ;JE~, ;ff 

~~(BCH)~w-Ef-J*m~~it~-~$it~1iJ~$it, :ft~, ·~$it~ 
~~m~A~@~, #{E~~a"J~MW•ft•m@~a"J~~~~JJ-~i!; ~ 
~$~a"J*~m~~M~~fi~*•~~*•~, ~~~~~~~*fl~~~ 
5/F#~o 

x1f1iJ ~$it~ ;JEW1 ,~,~~:i!, ~ Atrilili Ef-J-}J~~,£fil>lt ( On Demand) 

m~, ~= ~®-~~,m~~~(UE)iltl•m~A~:it(~CH)fiij£~ 
k~it>Jt, ~>Jtii._:i!~.t!..b*;JEWj,~,, £~41z.IHt>JtJ§-, tlt¥t UE fa!ril>Jta"J*fit 

~.t;ffiii._:i!o*m~A~-~~Ef-J~~*•' ilt¾: ~®*m~~~m-• 
k i!, ¾ il tl UE if-) ~CH 1§ :it f?i ~J ~ ® * g}t )i!j .~, if-) ii_ :i!EXi 1.f ii_ o 

~~-itllt ~, fil f&1iJ ~$it* ;JE)flj ,~, 1iJ ~ iltl UE :/:1._i~JJfl:tfL~ A 1§ :itit >R 

~%*~~f}.m~.tii._i!Et-J*~*,~*~m~a"Jii._i!~r&¾#~~g~m~ 
uE ITT, w ~¾it :xt itj@it >Jt Et-J ~~ 1!.6 UE, ~ ll:~, fAJJ"- g,11 ~ ITT i$J lt te k, xt rft 
~*l~~~~~*R~*ro-#~~~~~-}J~, ~: ~~~g-~~00~ 
Jifr ~ UE $ ~~ ~ iU ~ :i! ITT fj_ iJE 1rl1 ,~, ~ 7J ~ , ~ f-¥:, tJt 1iJ pj~ ~~ffl ~ 1ft a'9 ii_ :i! $ 

~,ilma'9-~7Y~-~AITT:/:i._ti~$$$, ~~, ~~~~~~~~-ITT* 
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~fJ}j ~ ~ 

~4f~, *~~~~~~~~f*~-~*~~~~*~~&~~~~ 
I, ~-~m*~~~~~~--~~~, ~~*~•-0 

~~~~~§~.*~~~~*~•¾~~~m~= 

*~~-~1-#*~~~**~~,~M: ffl/1~%•~~~~~~~ 
ff~~~£~~~*~m~; ~~£~~*~M~~*~m~~~oc1~~,~ 

~&~~¾~£M*eM~~~~ff~-~~; fflp~~•-~~~%~~~ 
~~~~. ~ffi7F~~•ft•~~~kMW~*~~~o 

~~, M~~~ff~~-•*~~$tffi7F~~; ~•. M~~~ff~~ 
tt~•~~~••ffl~~~~~~~~**· ~*••~~••ffl~1~~0 m 
~*~~g~&1~~~~~M*~~~~*•ttt~1~~~Iffi7F~~; ~~ 
~*-#~M: ~~•~ff~~*~~~~~~•~•ffl~1~~~~~~~* 
~; M~*•~~ff~-~*~~~~~OC1~~~= £~•-~~~~~ff~ 
-~fflf1~%W4~*~*~~~~&~*•ftt~1§~$tffi7F1~~0 

~~~-~. M~~-$tffi7F1~~~~~~~f: ~fi~M~$, ~fi 
~~~, ~fi~~~%~£ 0 ~~~*-~~M= £~*m••~~s~~~ 
*ffll1~%M~~~*~~~; ~~~•~tffi~1~~-•~fi~M~$. ~ 
£Mtl•1§~$tffi7F1~ .~,ffi~~~M"JJJ$~~ffl f1~%it~~*tiEW1 .~,; :tm 

*~~$tffi~~~-•~fi~~~. ~£M*•~~$tffi~~~ffi~~1~ 
~~~~~~~~~~•~*mf1~~-~~*~m~; ~*~~~•ffi~1~ 
~•*~fi1~%~~~~~. ~£~*m~*•*~~~*m11~~-~~* 
f'·':.14 ~ }Jt ✓fJ ,-.::...., 0 

~~~-~.m~£~~m•~~~~~~~*~mP~~~~~~~~: 

£~~~-~~¾*~m•~m•~~~~ffi~~. ~m11~~m•~~i~ 
~~~~•ttI&*•~~•~~~*•~~fflp~~; ~~.£M~~~~ 
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~~~~~ffi&$ffi~~~fflP~~*•*~*~~~~~-ttia~•~~ 
~~~~~~*~mP~•; ~•, £~•~*~fflP~•#~~*~fflP~ 
•#m&$W~~~~•~ffi~~-~~~•~~mP~~m•**~m~~ 
w ffi 1ft l[l!z 1-½. -ti-J\ 0 

*~~~-~1-#fflP~•· ~~~g~~~~•~· ~~•~~ffi~ 
~~~~*•~~1~~#~•~· m~~~m~•*•~· mf~•*~•~ 
*~~*~~~~~~•atffi~~~~~~~M**' ***~~~~~& 

M~Iif.J~M#*#~f~~~M•~~; ~-*~-~~~~~*~m~~ 
*· -~fflP~•~~~~~•ft~£M~~*~~~*~· #4~~~~~ ~•ft M 1}a1 ili if-1 * #t ;r4 .~, ~ J.t 1i .~, ro , 4'§1 ~ ;r4 ,~, ~~~•it Ju 1}aj J.t m .~, t§' ~ EtJ 1-½ 

•ttI~ffi~~~--~~~*-~*~~~; fflP~•~~~~~*ft~
~ffif~£~~*~~~~*~.~~£~~~~*~~~~~1i~. *~~ 

tl-~Efl~~~~Wlt~-~~~~~~~~**it, --~~~~•tt•~ 
ffi~~~--~~~m•~~~~go 

~~. m~~~#M*ft*-#fflf#M*~~~~~1~~•tffi~~~ 
~~if.J~M~*'~~#~*~~~ffi~ffl~*~~g~~1~•~•ffi~~~ 
~~~~M*~.~~#~~~ffiP~~#~~~~~~*~1~~Atffi~m 

,~, i: faJ if.J HAM** o 

*~~~•~1-#£M, ~~~ffi~~~~•ft, ~£M~~ffi~~~ 

~-;:[·ft~~~#~-ft. ffl~,}ajJ.t~~-~-ft, fflf~-~~Ef]~~* 
:9ij-;:[}1Jrw.r** iJEJr4 .~,~-iffijf!{§ ,~,, ~-~~~-~-}j j\' t~~£~ EfJj~ .~,~j{ 

~•ft~m~~lf.J*~~~~oc1i~*-~lf.J•~~~~~~m~~•; ~~ 
~~#M*ft.fflf#M*~~~~~~-~-ffi~~~~~if.J~M**·~' 
~~M*~~~*~~*~~~*~1~~~tffi~~~~M~~M*~' ~; 
~#~#~4~ffi~ffl~~~~~*~~~~•ffl~~~~~~~M**·~; 

~#M*~mP~•#~~~~~~~~~-Atffi~~~i:~if.J~M**; 
£M~~g~~•ft~-~fflf: -~•~*~.~--~~-~~*~ 
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~~~~m~g~~1ig~•f~~g~~~~ffi~~~. ~-tl~~~~ffi 
~ffl, ~#~m?~½#m~#~m?~½#mR~~~~k*~m?~½o 

*ka}J}1Jr~1#if-J ~ mW1 .~,f½i!-JJ5¼2k~~~~·' UE •tlffi:_i!4tJt~ %-!¥ 
~k~~m~gk*•*·£~*•~~~~%-lf~•~m~*~m~~~~ 
&1§g,#~m•~~~~~~-~~k~~*~UE,~-fil*k*~~~~ 
,~, ~~11tk~it * ~ }.J~Jtb uE ~!ziu, rm~ - ~t£~-t-1J" gr-~, :iif-¥:wt PJ ~tE* 

~m~ki!~, ~kM:r)J$,~~-~-JJ•••~*fi~~~~*· ~ffl*fil 
k~it* UE ~~~JU~, ~Jillm-~tt*•~. fArm~~*;JEWL~,k*Emii.ltt-
~ ~~o rmll, ~f~*¼~~kM~$*fiki!, ~*~~~~~-~-JJ
ft ~ ~ tu • -tiJb $ • , ~ 16-W- ;1g -11 ~ ± 1 J-- rg_ Em UE rm iJp * x M w • , :kP *~ , -0:-~ 

filk*~*Em~~~**~~~~-~~tm, ~~*m•~o 
13ft l!Bjta}J 

OO•~*it~~m~~k*~~~~~~-000 

A'W~~JJ~ 

*iz aJJ ~ £* ,~--!J!,J!: UE if! iik * tt ~tu-%- ff ~u it*£~ k ** ;JE Wj ,~,, 

£~~-~~Emtu-%-lf~•~*•**m~~~~~~~, **m•~Em~~ 
1§ ,~,if!~11 ~k~it>-R~ uE, kj@w*~ uE fltfie~iu ~ * ;JE;~ .~, ~~1§ .~,, 

~ffi~~w•tt•*~~~m•~~~mga 
~ ~ , r1r :ii~~ tu-%- lf ~u ¾ ~ flt JI UE it*~ fit Wj ,~, 1Yi w ~ - J!:_b t,r %-!f 10 0 

uE rJr it* Em * ;JE 11!1 .~, ~ PJ ~ $ 1t ~ iJE Wj ,~, 0 

*k~~. ~f*~~~Emk*, •~$5tEm~~~~-•~~~Em~• 
tt~1±~~1ftI1~iz*, ltilP: *ft] lZYffl~~1;tt£ ( QPSK) +1/3 ~i.fb~1t 

~t f} ~ :r! fi ffi:_ * o ~~~it a'9 * ;jE ;~ .~, "iiJ" 5t JI i tEL, 4q:- f!l # JI -~ * fit;~ .~, ±R: 

( SIB ), rri 3ZP: * }1)r1f 1iJ ~$;}~~mi~.~,;}~ n fil, 1titl *~JI SIB 1, ... , SIBno 

-•1tm¾~~m~~Em#A~1tEm, ~~= ~*~:r)J~~;r, ~wt¾~.• 
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m~~~~~*~¾~~~,~#~f~--~-*fi~~~*~~~&~*o 

~OOIM~, *tz~~*~~~tz*jj~~ffi~T~W: 
ffe ~ 11 : UE iffi_ :i±jt :iii.# Jt tiJ %- Jf :91J -tE J=. 11" 1t it l=.k ~ ,t * ' ~ >Jt.£ 345 £ 

''£. :k ~- 'U-4 ~ 1~ )J's l}E 1FJ ,,;:,_, o 

~~. M~it..~->Jt~J=.fi~-~~¾-~-A~it. ~~~¾~~♦~ 
~fi~~~~- ~~. M~~~ • ~ffi~J=.fi~~~~~ffll~*••o 

* it f!}J i:r , UE it.. J! it >R * JfJ m f Jf Jlj if-J 3ffa ~ , * ;Jf. JJ UE ii >R * ;jf, Wi .~, ffl 
ffiJ-~m~Jf~.~JJ*~mfJf~,MfflM~*JtmfJf~½ffi~-~UE 
5fl:1£M. •+¥Iftm" fff9Utli% ~ 3J' A~~ 1/rif-31§ .~,t~ ~~*j;'•~ CQI 1§ ,~,; 

~~. ~~•~#Jtm~Jf~~~~~-N~Cc~)~~~~a'g~J!i**· 
ffl ~ f m f ff JU Ht,½~ 1/r CQI 1§ ,~, o Jt. ~ , CQI 1§ .~-~ tt1a :f ~Rf ~ T ~~: 

TfittMw•l fflf*~~~tt*~a'gw•~•; Tfi~~~. fflf*~~~ 
£*~~~-~jj-~~-; Tfi~~~%i~(DOA), fflf*~~~K* 
~*ff•--~~·o~~~Jli.ffl~.c~~~~~jJ~~*•-+•~· ~ 
jJ l=.±£1±~ Wf ~mt-=-+~~~ i.fl13-, CQI 1t .~,JfJt.1\** iJf,Wj ,~- ~~ft;ttj.t,. 

t~ti UE tz*~mfff9U&~~Jli.~ CQI 1t.~,, £M~~*Jfl#IJ!i~it~ 

§ :@bi 7J j.t, iJ:. * UE PJr ii >lt ~ * ijf, Wi ,~," ti:', jp i}t: fep * CQI 1t ,~, ~ 1/r a'g •ft jJ 

1~1i ~AfW., P!U£i16tl~ CQI 1t .~,=f~~~KMWff:&_* UE ~*~*m;~ ,~,; 
~P* CQI 11 ,~,ffi1/r~ ~~71 Tqt1t~tt, P!tl£M*tl& CQI 1§ ,~,ffi~ ~1§ ~ tl',;<f 

Ei l¥J ~ tu~,;-~ 7J ~ ,£. J! UE • .3jt ~ * fit Y~ .~,; Jlp * CQI 11 .~, ~ 1/r ~ ~~jg T 11" 

1-t % flj i}s_jj iBJ ~' JJ!U £:?Ii5 ~ *H1 ilt%~% a'g jj ~it iii UE it*~* f;jf, 1~ .~, 0 

*~~~. -~--~-~Jf~~*~m~~~M~~~~lli**· ~
ffei3t1iJt.~, ·~ffll~m~Jf9U~ SIB 5ft] CQI1"§,~,1f-t£-~a'gBJt_Af*~o t,1jP: 

~~ff~p1~$J~~~~SIB2~~fi~AfWfffu,m~,£M~~~~~ 
JfJU pl flt, ilc½i}..;g1=f UE ffl~~*~m;1~.~-:l:}t SIB2, iL T{t1§-a'giz]t:i:)J 
~~ jJ Pa. jp * ;f ~ UE iw .:rjt it* ffl ~ SIB, ii T '1-r 1i ~ if-3 CQ I 1i .~, ffi /ii] , Ji!U ~ 

i!~#tr~JfJU-tEiitJ~; jp*;ff€fj UE il*~*#J~ SIB, 1EIT-fi1ridi~ CQI ii 
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~~~.~~--~~~c~~~~*' ~~*$+~~~~M~$.~~

li 1~ ~ $t MW$ :ilt fi it QL It -f- ~ -f-- UE ~ ~~it>!<-,$ + SIB, JiJr L;i. - f--mfr %-

1-t 3'U -tl1i ~ ~ xt /JL $1'- SIB 7fll CQI 1t ,~, EY'l fll % o 

ffe~ 12: £~~~tllU UE tt:i!~mfr %-Jff~#-WfJi)..JbtM=Jt~ %-Jfftlfi§-, iEHi 

1itr %- 1-t fU wt Jt UE JiJr firt * tit WL~, m -iJ1 lt 1id!L ~p : fflJ Jt i~ UE ~ ~ $t iii~ SIB 

&*ft~1ftn;f;P~fi1titm CQI t~ l~'o 

- & Em ~ ;tJlAi Ai± fl ~ , £~if ql lU UE it*~ ,tv %- ff 9U !§- ¾ @J Ji ]ff~ 1-t 

Jj lljiij ti 1t % , *jt fI}J ~, ¥YI£~ Jt UE ~±!Em~ ~ff ?11J @J ~ 1±{iiJlljiij S 1t % C 

y ~ 13 : £ :rtS ¥f- UE f)T it>!<- m * m ifl:L@, a'g ,}aj ft 1§ .~, l@_Jtl it :r)i i. * EJkJ UE, 

~~' *~~~~-~~~~ffi*mm~~t½-ftilt1t•~~o 
*~~~.£~~~:tt~~=~~~~-~m•**~~~EY'l~~~~~ 

Jl1 ~ it iii ii :zjt gig UE: 

--#, £~~~-~~¾~m~~~~~~(WB)a'gffi~ffi~~. ~ 
UE f}rif *En* f}t5~ ,@!,~~tm"1ftir.lt1t~{}j\i(~ ~£:i!it:zjt av UEo 

itf•~-¾~~~~-•~~~1t•~~iE~~ft-~i!, ML;J.. *jt 

E}1 {£ff~$ 5} ~ iJt jjlj .~, a"J MIB q:i ~ JJP jJj- a"J f~ ~ ~, }fJ * ~ ;J:t:y f§' ~ 11]~ J!.b SIB ¥f- i± 
11
}1~ ® Ef ~ * ~ 1ft. I tt~ * ~ 1t ,@!, , t;1. lt£ * sie av 1t • ~ :t. 0 * ~, jp * M1e 

~~~*~ffl~~,~~~·~~ffiWB~E-~*~ffl~~o-f--£:i!~* 
~ UE Yk lU MIB !§- , mt,~ ~ f)__ MIB Em ffl ElI :m JF ~ ~ tJt.Jix_ 1t •1ft • {111t tw" ~ ~ 

~~, ~J§-~ffiJtftI~~~~~-BkJ~~~~o 
~m. ~~1t•~~~¾ffl••~~ElI•~, ~~: ~~-~~•- ~* 

9titJf3$-~X- £ti~$~~, -tlv})tl! CQI 1t .~L 

rt,~P: 1± MIB ~~7JP SIB~, SIB 1t4ir1iI~5ftlt½~{i-jt~, :k1:1**~ 
UE if >Jtii! SIB2, !ilU£~1f.Ki! MIB at, ¥f- S1B2 i!r.A SIB~, ¥f-f½tfitr SIB2 

~Ef•*•ftI~Asm*•ft•~. ¥f-filB2~~~c~~~~A1t•~~ 
~i~ ~~Jo * ~, SIB2 ~ ~ ~ CQI 1~ ,~,~-fiffl-~;\:'3:k.'i.~ SIB ~ CQI 1-t .~, 

z!'§J al'] ;xt,& **1f JU ff'1 o 
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~ -=-#, £~ 3Jl:i±~ Jt 4 i!f t~ 7F ~iil. ¥f- UE JiJrit >lt ~ * ijf, W1 .~, ~1t~1iif. 

~~ f½ ffi ~ Jt 1I!~ ~ $t :iki ii >R ~ UE o 

1.J~~~~~~. ~ffi~R~~ff~~~~~~~m~~~-®ffiffi, ~ 

~~~4~ffi7F~ffl.#:(£~Jt¾~ffi~~ffl~srn&c~~~~M•Y-
x-t E!l * * , ?Jr~ Y ~ B~Jt ~ * £ ~ ¾ ffi jfj ii~ fft ff UE . j~ ¼ , UE ii itJfJt- ,fµj ill 

¾~ffi~~ffl. ~~~«~~4-~ffi~~ffl~~&~~**m~~~SIB~ 
CQI 1§ ,~L Jti:p, CQI 1g .~,J!1~tdt~~Jt, f¼:iki•-t- SIB f0atl-~~~1irn1:f 

~ 111 t~ ~ ffl ;xf s ~ * j}j ti~~~ tB 0 

m~ffiffi4~ffi7F¾ffl~~*m~~~j\,: ~fuEAf~1'-4~ffi7F~ 
ffi¾--Jt~~™fil%tt-Jt~~##ff~~. ~~. ~~*~i:p#:(£ I« 
/i'-¾ 111~~0-fJL ~ffiffl'A-i:p~ 4-i'-, Ji!U4'-UE~fJ1% =IMSimod 140, JZ{f, 

-I- if! UE ~ ~ ~ ~ :JF 0- iii. iJi}A o iU 139, rm$~ f0 izg 1'-~ 11-t ti :3F ir-f.fl 140~ 14 3 

il-11T ~>l ffiffi ill*• ffi f:if!~11 UE J:iftit >Jt~ iJtij ,~, Et'gf½4iu-1i:i.fcrf½4iu-*:r\io 

*~ a}j i:p, }'Jr~* ;jr,Wj .~, ~~ltii .~, !f1£~:(£~*¾~:t}I~Et'g Ll/L2 ~Lt 

~iu1§ ~J:_jt:t!, liiJ at, 11 K=i!~ mWJ ,~, -=JJ- n if :I.ff s1B K=1!ffil ~, ~ s1B iz 

*%1 1.JFf ~ -f- UE ~ ~ ~f§' 7F ~ WL UE tE ~ * 3'Ll. :fi it >Jt ro , %-1± SIB ~ *~ 
m pg .i!ii: it L 11L2 ift1 JJ:.. ~ ~Hfi *, ~** ~jf,1~ ,~, en ift1 JJ:..1t ,~- 0 

~ -=. ;ftp , £~ii! it* Jt UE ID ~ * Jt UE ID & ;it~ ft t£ tU i~ :i! ~ t~ 7J' ~ ii 

~~i!it>Jt~ UE Ji]rif>Jt~ijf,i~ .~,~1½4iu1irltltf½.;fi-j\,o 
jJ ~ l~:ig_~ ~ ~ , ~ ffi ffi - @¥f Jt e'9 UE ID, ffl f lZ_ ~ ~ * * !}tit .~, e'g-iffij 

lt ~ iu1§ :i!tu-tf:nie'9WJ Lt t£iui§ 1iL # iL, ~iL~ Jt UE ID l§ SIB 2k CQI 1t .~, 

~M~~M**·~~Ye'9~M~*£~4?-ffl~:nt~mffUE,~~tE~OC~~ 
1t ~ r:j=1 itJtJfl f~:JF SIB FIJ~" Ji)j-:i£:(£1)1],0C~iU1§ ~ r4=1itJt(ig~j, !if ~¾ffi~ Eft, 

-tl1 ~ k¼¾f-iii)l]lt~tJ1titi:r.--f{,t)tJ ff';J~o UE fiif.i%1 ili¥Jit UE ID, tlt!if l2J.~1l 

~~~~~~SIB, ~f~~~~~-~--~¼~-ffi~~~~--~~. 
hT ~ , SIB ev N tt 1i I 3Jl :ii~ It~ iu 1t it ~ i5f- jj {~ :3F ~j, ~ ili ; ~ at , T- tr ,%1 oc 

~~1i~i:r~~-·~~lif~f½**~~~~ft-•j\,. 
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±v • 14 = $t ~it* if-1 VE tJ5l iu ~ fJE ,;~ ,~, if-1 ~ J! 1t ,~, !§- , Ju -t%J J! 1t .~, t~ :,'F W'l 

~•tt•~~*~~1t••A~~§•m•#J*m~~- ~~. m~~m~~ 

-a:r ~J1r.ii-r±4~1g:mt lfl :li:.*o 
x1-f ::f ~ ~ UE, -ti :tl rfr iJk11J ~ J}, ;JE yJ!1,~, -iffil lt 1~ .~, -Wt ;t 111~ JL6 Jk § id' PJr it >k #J 

~~~~. N~ffln#Jf¼.ftI~~m•~*~~~o 
~ f UE :kP1PJq1{J1J * fjU~ -~, ~~!!1~ .~,~ ffe. 13 ~ £:M Jifr~ffl if-) i©_fkp jf 3:\ 

ffl*, ft~~Sfflr:p,£M~½~ffl~#r:p~-#, #ffi~~~UE~~M# 

jJ A:rttffiffi_fk1:10 :kP*~1f$tt-#, UE :tt}A*~~~~-$5} * t/t)Jb} .~,~ MIB ffl 
EI :r§' 7F ~ lf11~ lfx-J}_ tit ifbJ .~,~~I! 1t .~,; :kP *~ tf ~ -=-ftr, UE -r±tt *ft~~ ff Ju 
~. ½1±Ll~2~0C~~~~~~~4~N~. ~~*-~#J4~N~lfl¾~ 
~~~~m->ksrnffl~n~4~~~5}ffl%, ~**· ~-~•~4~~~ 
1J-j_[ t!P ~~;ff J}_ tit jfbj I~'~~ lt 1t I~'; jp *~ ff f; =- # , UE 1± :Ii:.* i£ 11tr %-ff ~!J ~ , 

4~ft ~I[~ t11~ :it__l_~ ~ UE ID, *tj im 4liU at UE ID ¾ ~ 7-J 4-t ;it a"} UE ID, ~P 

*¾, Jl!U-tRi@:~;t UE ID R1l SIB, 3rjffi_:JiM,-iJJ-iJJ~~~J1§:i!lJt.JR~;JtWj,~,s9 

-iJ~lt_1t .~,, tzPf¼4i-1iLl1~1½4i-~Ao 

*tt aJJ lf1, III -f-£:Mfi1i~ ~ff ~U~Al Y UE ~,ffitlf}~ CQI -1-t .~,, JiJr GZ, 

~tt*J},~~~~~*tt••~~S~* 0 m~••§~Sa")JT~~~~M: 
~~s~•*~m~~~M~•, ~~s~•*~~~~*~~~-~jf~~ 

&J}_~~~#Jtt*:rttfi~tt••-%$$, WJ}_~~~#Jtt*~~~jf~~~ 

%. m Wj .~, #J i%1 !t 1t .~, r:r ~ % o 

7-1~~~~~~. *~~~fflP~~~~~J},m~-~>k•ft~~~#~ 
•~.m~~~~~~*•ft,fflf~-~~•~*~~mB~c~~-~~ 
E~ffA¾J-XcJ}_, #¥!-!f-t;ttu-~fff~ ~&J§*;xf S~ SIB, CQI 1§ .~,-~fffit-f-1t 

~#~•ftt; ffl~i~m~•*•ft~rof~~*~~~•*' ~**~~ 
%ff~. •~m~~~~~~~~tJ5l$t•~~£~$t**~~~*~· #fttJ5l 

~~~~tt•ft-~ili~J}_~~-~~1i-~. ~7F~-~£•~~~~~
ffi~~~-ft•~~ffi~~~--~~~~-~*~~~o 
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Ji!r~ 1§ .~,#1ii • Jt:ilt- ffe ro --f-#1ii SIB 1=B CQI 1t .~, i:. fii] ~ aj;UJ-r # ~ , ;;ftl! 

EXi ff {ii# Jt 4 ttf--t~ 3F fft J:J SIB ;f;P CQI 'ffi" .~, i:JriJ ~ 8J{-_ M * * , ;f;P /~ ff {if# Jt UE 

ID 1§ SIB ~ CQI 1§ ,~, i:. fii] ff'-J HJt. M ::k ~ o 

fflP~~~~~~J;t•~*-ffeffl--f-~£~J;t*#Jt•~*~' ~~£M 
k~~*~~~~~~~, **~tl-~~*~~~~~1§~k~~*~~~ 

**•Ji;, *•ffi3F~~-ft-~ffi3F~~--~~~MWff'-J*~~~D 
~~~. £~~-¥-~~~1§~•Jt•Jt~~~#M•Jt, m~~~1~ 

~-Jt•Jt, ffl-t-&•~~~-~*~•JtM~**~~~~~~~~, m~ 
~~-~*~*~£~~*~~~~J;t-~; &••Jt~-~~~. ffi3F£M 
~~~~J;t*ft*M•Jt~*~~~~~~~~-Jt~-~~~J;t*~fflPft 
~oM~1~~#M.Jt,JfJ--f-{f~srnljc~~~z~~~M**'~~ff~ 
it ;t ~ f * f 1J J:j SIB ~ CQI 1§ .~, Z fii] ~ ~M * ~ , #{ii# Jt % ~;j:gi 3F ~Il lj SIB 

*:1 CQI 1~ .~,z_ fri] ~ ~M* *, *1l~#M# Jt UE ID J:J SIB *1 CQI 1§ ,~,Z f§J at 

BJ!tM* * o 

£M~~~~J;t-~*-#-JfJ--f-: ~~-~*~' &e•Jt~~~~~* 
-Jt~*~~~~~~~~-~MIB~~ffi3F~~,~~tl#Jt4~ffi3Ffil, 
~ # Jt UE ID, ~ # Jt UE ID ,&_ jt:-t~ :5F ~ J;t *~ ffl ? ~ ~ o 

~ .1.JiJr ~, 1x.Jb * J;t a}] ~ ~ 1½ ~ ~ 11tl ITTJ e, , # ~f JfJ f r&.Jt* it a}] ~~it 7e: 
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11 

/ 
UE-1± J:. TT 1t ~ J:. tt :i!. it >R , iffl" >Jt£Mk*~ iJEWi .~, 

12 

,,, / 
£M -7iffl ;t JiJr i# >Jt ~ ;JE. W1 .~, ~ ~ J.t 1t .~, 

l3 

,r / 
£M*JiJT-7iffl~~~;JE.~-~~J.t~•-~tt~it*~~ 

14 

~r / 
~ft-~~~~J.t~-~-*~~•tt••~~;jf,~-

1 
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L -# ,ff.{j#J:@. 1i * iit, tf JfJ T ,i±.:ti#l 95 (MS) tf J-J...£_95 (BS) .;}¾~k * 

iJt1i .tfil.J7i°)k, ~.ffr: 

-;to* ~ Fl~ -* iit, 1 i ,t * ~ 1-tri~ ' ,VJ 1J ZJTI ;t_ i_,i,_;t ~ tf Jt ~ 4 ,ff. f,t ✓t a~ * iit, 1 i 
t,. ·~, 

,ff.4,ff.i~,t a~* iJt1i .tat, ZJTI ;t.Jt ?;- i~ Jt.ill.½¾14-, ii ill.½¾14-r£11=i ii 

~ m~ '* iJt1i .t~ * a~ _i_ 1i ,tJJt C MIB ) 1A:tiF~, * iJt1i ,t:J:k: C SIB ) 1n:fiF~ 
:tP11} ?{Jlt fa] 1 i ,t 't7 El~ _f_ ~, -,t-;t_ X.; i,:/_ 2l_ 

-;to *i~ Jt. ii ill.¼¾14-' ,VJ 1J ill.¼ii ~ m~ * iit,1 i .~ f=J ii f,t ✓ta~ * iit,1 i ,t 0 

2, :ko;,jX3f1J** 1 fo}fi£.a~ 7i"*, $ tp, iiill.¼¾14- ,I], MIB 1A:tt~*;t 

~ ?k j}: a~ 1A o 

3, jo;i:X.;l=1J** 1 fo}fi£.~7i"*, Jt..tp, iiill.½¾14-JJ, jo* MS ~.t¾~k 

fUii1i}?kElt fa:J1i .~' ,VJ 1J MIB 1iAt~Jl..~ ?kj}: a~1n, * ..R. SIB 1A:fiF~Jl..~ ~ 

?k~a~11L 
4, jo;tx.;l=i)** 1 fo}fi£.a~ 7i"*, $ tp, iifll.½¾14-JJ, jo* MS -t¾~.tf1J 

ii1i}?kat (a] 1i ,l-' ,VJ 1J MIB 1A:tiF~*~ ?k~ a~w.' fo}f~,t a~* iJt1i .~,,(f.11}?k 

at f8J-ZJ6~tA¾~.tf1J, -ff- ..R. SIB 1A:tt~*~ ~?kj}: a~1no 

5 , jo ;,j;x_;l=1J * ✓t- 1 fo}f i£. a~ 7i" )k , $ tp , ii fll.¼¾14- ,I] , jo * MS .f¾ ~kf 1J 

1i}?kStfaJ1i '~* ..R.~-t¾~kflj SIB 1n:fiF~, ,VJ 1J MIB 1n:tt~*~?k~a~m, * 
..R.foJrf,t,t a~* iJt1i ,l-,ff.11}?.tat fa:J zl6~t..;}4~.tf1J 0 

6, -:5{o;f;X,;l= 1J*✓t- 1 fo}fi£.a~ 7j"*, i£ eAfr: -;to* iitll.½a~ '* ~it1i ,t*;ff 1-tr 

ill, ,ro1JtJ...iit,t,t ~ 't7 5tF-~foJrf~;t a~-* iJt1i ,t, -ff-..R.~f foJriJI.¼a~ * tJt1i .~i~,t 
-kV' ·cb ~ rb ,µ:.;_£. ✓l -6µ T o 

7, jo;i:X.;l=1J** 1 fo}fi£.a~ 7i"*, Jt.. tp, iiill.½¾14-JJ, jo* MS ~-t¾~~ 

fU11}?kElt fa] 1i ,t-ff-..R.~.;}4~.tf1j SIB 1A:tt~, ,ro,J MIB 1n-fiF~*;t ?kj}: a~1Ao 

s, jo;i:x.;l=1J** 7 fJri£.a~7f*, :r£~Afr: :ko*iiiJI.½a~*iJt1i,t*;ff4-t 
•-o Ill J , I '. f"'' 'd:r ,,q rb .-.Jc.. 11/-:,.._ t;i:;.f'"' 'd:r .t.h ~ /,. 1-.,;- b ,,, J:1 ,lg__ -~ ~ ~ /,' 1-.,;- b f,-<, 'd:r -k f"'' 1-k, ,9- 1 "'A.1~;_£. ✓ 7 ~T /fl 1-;t;-r, 1;,£.11 l=l'Jtr--~JG i:>,&, -:ff-J:L"1-T3 F)lj tr-,:tJG a,&.J,£.11-1,:L.ft,£.. 

,t ~ tf 0 

9, -# ,,(f.{j#J:@. 1i * iit, '17 ftJ T ,fE.3fi-q; 95 ( MS ) 't7 tJ...£.ft& ( BS ) --t4~.t .~t 

iJt1i .~ a~ 3#-.I, ~.ffr: 
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;rt$-. * ~Jt,1i ,tJ;Jt ( SIB ) 11Ltt$:f1111}?kat fal 1i .t ~ fl{] £,0,' -1---; 

-#L-4% ~, #t¼44~scfu {l1 * tit,1 i ,t ~ fl{] 4%i~-#-tiit tB f~4%~t *; 

q~~1J ~, ~ Tf~1%~t *' 1R.t,% ~ ~ i~JLfJI.¾~14 A.i~;t ~14 *~?f * tit,1i. 

,t.f~,{#M;-f~;t ~:fpfll¾~ ~ fl{J-/i'-, ife:±ll¾~14:fpi~;f ~14d7 MIB 11Ltt$-. 

SIB 11L;i:t$:fP1t}?kat faJ 1i. .t tf a1 £,0,' -1---;tx..; 
ife: j~ ✓t ~' jto * )~ )t_j~ ✓t ~14' ,ro,J ~ ✓t J-).,A~ ~ 1J ~4¾~scfU a1 * ~Jt,1 i, ,t; YA 

i~f11¾~, jto*i~JtJ11¾~14, ,ro,J ~t~✓t ~ tf i~ ✓t a1 * tit,1i .t ~ tAq~~,J 
~-{¾~SCflj a1 * tft,1i, ,tfll¾ o 

10, jtoifx.11J** 9 r}fit.a1~J1, Jt-tf, i~±11¾~14JJ, MIB 1Att$*/ff 

~ ?k 1t a111L 

11-. jti:iifx.'1= 1J*✓R 9 r/fit.a1~J1, Jt- ~, i~±11½~14-JJ, ji:i*i~44~sc~~ 

.:t4~scfDife:11}?kat raJ 1i ,t' .ro1J MIB 11Li:t$*/ff ?k1t fl{J11i_' * lL SIB 11Li:t$* 

if ~?k1ta11JL 

12-. jtPifX.{1J** 9 fo}fit.a1~Jl, Jt-tp, i~±ll¾~14-JJ, jo*i-i44~sc~4¾ 

~scfiJi,i1t}?scat faJ1i. .t, ,ro,J MIB 11Ltt$*;ff ?k1t a11A, fo/ff~;t a1 * tit,1i. .t,# 

11}?kat Jal -Z.J6~»:A4~scfij, -#-lL SIB im.tt$J!..;ff ~?k1t a1im.o 

13, ji:i;tx.{1J** 9 r/fit.a1 ~I, Jt- ~, ife:fll.¾~14- Ji, ji:i* MS .:t¾~scfiJ 

1i}?kstfaJ1i. .t-#-.il~4¾~scf1J SIB 11L;!:t$, .ro1J MIB 1Att$*;/f?k1ta111L, -#

Jlfi}fi~;t a1 * ~Jt,1i. .t,# 11}-?scat faJ .z./6~k44~scf1J 0 

14-. jo;,tx.{1]*.rj(_ 9 fi}fit.a1~J1, Jt~: jo*i-ifll¾a1 ,*tJt,1i.,t*;ff4%i~, 

.ro1Ji-i q~~1J ~M. ife:J,t_ ✓t ~ ~ ~tM~· fiJf i~;t a1 * ~Jt,1i. .~L -#-lL~4 r1Till¾a1 * tit,1i. .t 
~✓t ,{ti~✓t ~ tf 0 

15-. jtOifX.YF']** 9 fi)fit.fl{J~jl, Jt- tp, i~±ll¾~14-JJ, jo*ij:44~sc~~ 

.f¾~scflj11}?kat fa]1i ,t-ff lL~.f¾~scfU SIB 1Att$, ,ro,J MIB im.tt$*;ff ?k1t fl{] 

1Ao 
16-. jo;tx.{1]** 15 r}fit.a1~Jl, Jttp: jo*i-i±ll¾a1*~Jt,1i.,tJ!..;ff4% 

i~, JJ1J ij:J~~lj ~1-Ai~t~ ✓t ~ ~ ~t~f}ft~ ✓t a1 * ~Jt,1i. .t, -}f- lL~4 ~ tfir * tit,1i. .t 
~✓t ,{±!~ ✓t ~ ~ 0 
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.:JJ.~4~ .1A 
~~~-~~~$~~1i~~,~~~~.~~,tf_~~~1i~~tm--=r

,tf_~J~gJ; (MS) t 1-A,l3Ji (BS) -1:i-~x.~ iJe,1i ,ta1~*ipit.Jlo 

lf~-ti..~ 
,(f.,fj~~1i ~ iJe, t, BS rf;J MS ~iii,~ iJe,1i ,t, ~ ffe,1i ,tJl.-tifi BS iP MS 

-Z18l ~ 1i fofr't; a1 §- Jk1i .t' ~J1z-m --=J-1i ~~_i- a11i ,tiP4~ui,J, IR a1 §1J~o ~ 
ffe,1i ,t,tf_ ~ ~Je,1i ,t.t;k: (SIB) t .:}~ *, -~th 18 + SIBo 

BS .if v:l-1~ft] ~ # ~ * t a1 -# ~ rf;J MS ~ ~P ~ iJe, 1 i ,t- a1 ~ 1-ti, flp , SIB 

a1 ~1to ,tf_i!_~#~~¼t a1-#t, BS )½J$JH1.J~~:i1L£1i ,t.tJt ( MIB ), -ft 
.lL MS jtiJt MIBo MIB ~iti_ft)$JJ~--=J-jtiJtft] $JL Jjl~~iti SIB fo}f't;a11i ,ta1 

MIB ~J1z-1tA~;h MIB {R;i:if.-friP SIB 1.nfif--fr011i ,t J;t:.4,r o MIB 1.ufif.-fr.Jif;,r; ~ 

iJe,1i .~Jl. v eAA:.rk:Jl, -#-.lL SIB 1.utif.-frJif;,r; eAt.?k~ B1 SIBo 

MIB A SIB ,if v:l-,tf_,r-1&-i~t1J1i ~ ( BCCH) J:At.r-1&-o 

# i,i ~ * t , MS YA 1=j B s a1 ~ ffe, 1 i ,t ~ iti)½J $JJ im ~ 01 ft3 $JJ ~jt iJt -~ ffe, 

1 i ,t o Lm .1H:, ~ ~ iJe, 1 i ,t ?k ~ at , ~ % ~11} ?k at fEJ 1 i .t o 11} rk at fEJ 1 i .~-tlft ,r; 

JlL ft] ?k~ a1 ,* iJe,1i .t a1 at fEJ o 

JJ-#~*Jl., ~~!½..?k:Jtat, BS rf;J MS i@_~p~ffe,1i..~a1:Jl1ti, im~ 

Jl.J½J $JJ,t1.J~if!~p o iiz~*% ~11}rkat fEJ 1i ,to 

JYl ,ff_ ~-?f ~1 ~iJt aJJ ;t. if~ iiA1J JfJ 1.u fiF-fr ~ _$/fJ ;t_ ~ iic, 1 i ,t Jl. ~ eAt. ?k :1l o 

v:1- r~¥7~i!.m --=J-i!.~#~*o 
J.. fil. ftk MIB 1* .-1,- *->-- 'ET O ,,, i::1 /;fr - MIB 1-;1:; .-1,- k.>-- 'ET O mJ · · -lb - ~ /.· 1__!.-:xo.71'-};p- 'I.B--'l'iF~~ -fr _l:L}jp- '1-EL-'l'iF½~ , Jl_l ~1'1=! Tp tr-- iJt ~ 

.t~~~ ~!£. ~ 1to :ko* SIB fKrk~, .YJrJ MIB 1.utif--frfKi~JljJ 1, M..rm rf;J MS 

~~P ~ iJe,1i ,t a1 ~ 1-t:io * ~ ~ ~Je,1i .t ?k~ at, MIB 1.ufiF-fr'fRik:tf ;IJo o MIB 

mtif.-fr1.x.1.x.rf;J MS if!~p ~ M,1i ,tJl.v eAt.?k~, rm ~-tlft1Frk:Jl E11 ·* iJe,1i ,to 

lm Jl:t., ~ -1:i-~x..f1j !=j 1{if-+im J;t:. 7J ~ ~ 01 MIB 1.utif.~ at, MS ~:ii__fr¼ SIB 1.u 

tif.~~-iJU11J?k~a1 ~~Je,1i ,to 
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,,tf. J:.. ii. 1f1J -3- 'f , ".ko * MIB 1.nA-F ~iJt ?k:it 7J 1 , JiJ 1J MS i;ftJ ;t_ '* ~Jc. 1 tr ,& t.AJt 
?k:it o 7J 1 -t~ ili ?k:it €r-J ~ ~ic.1i ,& , MS ?A/6~~ 18 + SIB m-t-F~al.i*-+, 

* _fl_J-,A..:xt El T ?k :it al.i s IB 1.a -t-F ~ al.i s IB 'f R ;ff ?k :it al.i * ~ic.1 & 't 0 

fE 1 ,r-- ili 1 ,,tf. ;rj i:JJ im.1 tr * ~Jc. 'f ftJ r ,ff_ ftJ 13 ~ 4)- C UE ) 'f 1-,A.. ~'Ji. :it Jc. f~Ai

A l#J f~ C E-RAN ) -1¼ ~k ,% tic.1 i ,& al.i 1t ~ic.-1:~ +1~ al.i 1 i -%- ~JiL 

~~ fE 1, 1±-:fJ#Jim.1& '* ~ic. lf, E-RAN 100 ,ff_ i/T$ 120 'f foJ UE 110 it_ 

iii.J!..;tf MIB m-t-F~al.i MIB, -#-JL,{£.ffe$ 130 'f ftiJ UE 110 it..iti SIBo 1rI.;t 
MIB 1.a-tif-~ )tJtAlik al.i fr _fl_ J!..;tf .tf /Jo al.i 1A , ~ ifrJ UE 110 t:.J t~ ~ Jfx. SIB 11.-t-F 

~ 0 7J 11~m ?k:it al.i SIB 1.a-tif-~J;ftJ ;t?k:it al.i SIB' UE 110 ,,tf. ffe .wi 140 #t~-1¼ 
~x_J1j {r-J SIB 'f al.i4{ti)L ".ko* SIB J!..;tf 4{tik, JiJ1J UE 110 ,,tf. i/T$ 150 .~~ SIB 

* _fl_,,tf. iV .wi 160 -1¾ ~k #}f al.i s IB O jJ 1 7J 1~ ' ~-2. .:f: ~ * MIB it_ ili_ al.i ~¥; ii. 0 

,,tf. ffe-Wi 170, UE 110 fr~ SIB 'f al.i4liko ".ko*~#t5J11JlU11rik, JiJ 1J UE 110 

,ff_ ffe-Wi 180 'f ~-tr" SIB j,£_ ,t ,ff_i,l)t ~ 'f O ".ko *,,tf.-1i-~kl1J al.i SIB 'f #t5J11J jlj 4lik' 

9J1J UE 110 lL, ~ SIB' *_fl_~ X. SIB -ti-~k_n_llJ ,,tf. ru 1 al.i :iiJ.£. 'f ~#t5J11J j1J 4lik 0 

i~ ~ j_ 1~Al- UE 1i-~kiE 1t al.i SIB fr _Ri;ftJ ;t.?k:it al.i * ~ic.1i ,& al.i at fa] ~i~.A~ *o 
~t *, E-RAN :fp UE -Z. (a} al.i im.1 i iJt~~ o 

i(_l:1}J 17'1 $. 

4'-it.. a}J al.i - -}f- riJ m al.i JL ..f.. jP ffilf '* i~ Jo] :P! :fp I A~,* .. f/4 ll...f.. j,' J¾ *".ko r 1/G 

·*'O fEJ Jl:e., ,$-~ l:1}J al.i--}f-riJ ~if-J;.l *,ff_ UE 'f JGikJ~Ai-~k * ~ic.1& .t al.i-}f-)!-:fp 
.:.l~ ~ 
~JL.o 

4'-it l:1}J al.i JJ -+-}f- riJ ~-tr" J¾ * ,ff_ UE 'f .tf ho ~ ~Jc. 1 i ,t al.i -1¼ ~kt~-$- al.i -}f-* :fp 
.:.l~ ~ 
~JL.o 

4'-it..1:1JJ al.i JJ -+ -}f- riJ ~-tr" .f.l * ,,tf. UE 'f M=-1~A-i-~k ~ ~ic.1 i .t a{] at fa] ~18.. al.i -}f-

* :f P {{.Io 

t~t,% 4'-it..1:1JJ, ~* 1-# 1±-:f$i:him.1i ~ .. iJc. 'f ftJ T ,,tf. MS 'f J-,A.. BS -1-i-~k* 
~ic.1 i ,& al.i -}f- ~¼, Jl:. 'f : ".ko * ~ ~;J ~ ~ic.1 i .t,4 ,,tf. 41-ik, JiJ 1J i;ftJ ;t_f,£_ if~ 'f Jl. :§-4 
,f£tt. ✓t al.i * tic.1i ,t; ,ff_,lf ,ff_t_.t;t al.i ,% tic.1i ,t st, ;;ftJ ;t..JL ~ i~X.Jll½*'--14, i~ 

trr½*'--14 lb EJ i~ ~ ~~j '* ~ic.1i ,t;tr * al.i MIB 1.aiif-~,. SIB 1n-tif-~:fP11t?kEJt fa} 1tr 
,t 'f Er-] _f_j,' -+;t>C; vA2l".ko*i~Jt.i~fi1½~14, JiJ 1J fll¼i~ ~ ~~ * ~ic.1tr ,fb.EJ 

i~~_;t al.i * tic.1i ,t 0 
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tR.;}-;%- ;$:..~ a}] , -tJl 1*' -Y -# ,,(f.ij #Ji& 1 i. ~ ~JG~ JfJ r ,,(f. MS ~ M.. BS -ti ~k ~ 

~JG1i.,~6{J~]L, Jt-~-1-i~k~-1-i~k~~JG1i..~vA2l.-EiiK~~JE,1i.,t;t::k&!J MIB 1.R 
;i:;t~. SIB 11i;i:;t~;fP11~?.tJJf faJ1i. .t ~ a,ry £1--/i'-, #t4{r~#t¼-1-i~kl1J &!] ,% ~JG 

1 i. .t ~ 6{J 4tHJt -#-*~ tl:: #l-41 ~t *, -l'.£: t 1J ~ £ -t-#t4l~t *ifl-t,% JL ?;- 5'1 X..tlI.½~14 
~~-✓'f ~14 *~f ~ ~JG1i. ,tJ;z1*'%;--~)'f 2-:fPtll.¾~ ~ a,ry-/i'-, i¾tll.¾-$""14:fpj~ 

✓t~14 m MIB 1Aiif:~- SIB 1iA;t~;fP1~?kat fa}1i. ,t ~ 6{J £1'-/i'-;t._x_, :ko* 
itJX..t~ ✓t-$""14, yJiJij:t~ ✓t ~t~✓t J.A;J'.£:tlJ ~-1-i~x_j1J a,ry #- ~JE,1i. ,t' :ko*5'7X..tll.¾ 

-$""14, .PJ 1Jij:f11¾~~fj~;t 2-~ ~,t a1 ,¥, iJE,1i. .t--Ei l-A;J'.£:tiJ ~-1-i~k11J 6{J ~ iJG1i .t 
ill½o 

Fft [fil i}L a}] 

i&iif). r -t-i¾ Fft 00 a,ry if ~roi}Ll=l}] , ;$:..~ a}] rlJ J:_~,&_Jt-~ m a,ry, 4-t ,f.£;fo1fu,~t 

~+~*Jl, Jt-~: 

[fil 1 iF tl:: 7 ,,(f.iJ#Ji& 1i ~ ift ~ JfJ T ,,(f. UE ~ J.A E-RAN -t-i~k ~ iJG1i ,t a,ry 

1t iitA!fd'p a,ry 1 i. ½ 5iL; 

00 2 iF m -Y tR-tJl;-4'--~ ~ a1 iJ-iJJ i& 1 i. ~ ift a1 tJie, I; 
00 3 iF tl:: 7 tR-t,% 4',.~ ~ a,ry ftJ r-1-i~k SIB a,ry UE; 

00 4 iF tl:: 7 ifl.:},% ;$:..~ ~ a,ry ftJ -t- ,,(f. UE ~ Ji-~k SIB a'-J t* -ft 6{J 1 i. ½ 5iL; 

00 5 if;- tB 7 tR;},% ;$:..~ a}] a,ry ~- '.k ~1f16{J ft) -t- ,,(f. UE ~ -1-i~k SIB a'-J t*1t; 

00 6 if;- tB 7 tfl:},% ;$:..~ ~ a,ry ~--=- '.k ~1f1J a-!J ft] T 11- UE ~ .:t-i~k SIB a,ry {%1t; 

00 7 iF tl:: 7 tR-tJ& *~ ~ 6-ry ~ ~ '.k ~1J1J a{] ft] T 11- UE ~ .:t-i~k SIB a,ry t*1t; 
00 8 iF tl:: 7 .til-tJ& ;$:..~ a}] a-!] ft] T ,,(f. UE ~ J;(;-f-i~kltl SIB 11.iif:~Jr-J~A-i~k 

SIB a1J%1t&!J1i.½5/it; 
00 9 if;- tl:: 7 iR-i,% ;$:..~ ~ 6{J ~ T!!7 '.k ~1f1J a,ry ft] T ,,ff. UE ~ #~k SIB 6{J ~1t; 

00 10 iF tl:: 7 .tR:tJ& ;$:..~ ~ 6{J ~ .1i. '.k ~1f1J rlJ ftJ T ,,(f. UE ~ ~-i~k SIB 6-ry 4%1t o 

it~ Fft 00 ~ , ;tm ~ a1 F+t 00 ~::t;-4t ~ ~%~t.J_2.f-Ol? :)J -tii 1~Jtm ~ a1 it14 , 4-t 1.iE:rP 

~?i{8o 
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~~~~~~~~o ~~,~~~¾im.~~A~~~M,~~~~~~~~ 

~~~~#~~~T,of~~~£~~~~~~~~tt§#~~~*~o~ 

>' r , jlJ 7 * }t_ :f P /F-11 ~ , -1J' ~ Xt / A'"-jP fl'-] -1/J jj~ :f\J ~t )ft) fl'-] ;}¥5 ~ o 

,t-...~~:@.:i:t1rtl~Hd11.½~14¥rk ro~ 41i¼~ SIB Ej~¾~klU a'-J SIB ill½~.Jf }Ji:i 

SIB a'-J 1-i~kA :rjJ-$-, ii ill.½~14 ~ dJ MIB 111.tif-~, 11}-?k st fti] :fP SIB 111.iif-~ ;t. 

5Za'-J o Ei#~JtAl~JffHt., ~~~~ 'f, SIB 111.iif-~ oJ°vA:fP MIB 11L:tif-~-~iJt 

~iii, 3X. ¼ of vA l:j MIB 1A iif-~~ -]f-~ iii o -:!ta ~~J fo}f ~, ~ UE 'f -t-i ~k * ~Jt.1 i. ,t 
a'-J~~#::iFi¼'f a'-J-#% *11}?kat fal1i .t, r1rJ JJ -#::iFi¼ Y1 1J ~% *11}?x.at1a1 

1i,to ~~~ofitJfJ-t-~~#·rt~o 
ru 2 -fF tB -r ttt.tn. ~~ 0JJ a'-J :fJ-iW ifil.1 i * M .. 0 

~~ ill 2, E-RAN 215 iJtrlic.I;lJ /F-ll 5f-ft¥v, *~ijI ~ "1p ·*-- B ( ENB) 225, 

230, 235, 240 :fP 245 vA2l4¥i"it,* ... 205 :fP 2100 UE 250 fg: rh E-RAN 215 -f¾A 
l#J FiFt#iX. (IP) l#J i~o ENB 225 flj 245 JGf~:r!A¾flj lJE 2500 ~ ;iJ ~*Jf-1i i&. 

J:..JJ!l~€Aldf1J-:ko IP J:.. i¼~ (VoIP) a'-J ~ at JJ!l~~ 01 a'-J fo)f~ )fJ f1 ~j}-, ~ Jt:t 
ENB 225 jtj 245 ~k~ UE a'-J ~k~1i .t-}f-.iL ift)}i_ 1-t~An, )fJ Tof ~ ~1i .t~ili.l 

1-i~ko 
*~J~, -+ ENB ~~{ll'J §, ,t--,J, JR O ENB iit1r m i!.SiftJt1J;fP~ffiJ_l;Jb( AMC), 

Jt:.ttt-tn. UE a'-J1i. ilt~ki6 ~ m i!.EZ J-il!,i;ftJ ;t_)fJ -t- UE ~ift.Jt1J 7F~:fP1t. i&.f$J;;]bit_-$- o 

~ ENB 225 f1J 245 -=t.lal JiiAt")~--@'- m -iW~ ~it ;J-<..( HARQ t ~ ;iJ if-.~!k a'-] HARQ 

~ iiiJ£ft...;(-: ~ ~ JJ!l~m i. ( QoS )';w; 5J<..7F m"J *~ FR t 1J, ~ Jl:t~ UE 250 :fP ENB 225 

f1J 245 -=t.ftiJ ~J:..*-tAAr>'r%~ ARQo 

HARQ im. :i:t!fx.fll½ Jc rou -i-i~k.ilj a'-] 4:t-tH,l:j ~~a'-] 4ft.;}H, r1rJ .:f:-¼ -1f- Jc 1l1f 1-i~k 

flj a'-Jlt-tJ&*Jf ho-1-i~kA:rJJ-$-0 HARQ ilt.i!.rJic.;lJ ~ ~it.~fll:iift. 1i. ( 111J-:!ta ~i!. T 

1t-1illg-.~$ll.1¾A ( HSDPA) :fPJf gJ ~-$- )fJ 1i ill ( EDCH) 'f ~J}l ~1½*3}-k-$-o 

00 3 -iF tB 7 tfl-tH, ~~~a'-] JlJ -t-1-i~k SIB al.] UEo 

~~ 00 3, 1-i~kS 300 J.J... ENB 2301-i~k SIBo #t4tS 310 iift.:i:t111J-:!ta1jgj.f~ 

'il%1~J3~ ( CRC) *#t~-t-i~k.iU a{] SIB 'f a'-J4ti~Q ~~t1J S 320 {~{$ rh ~ SIB 

;f:m * a'-] MIB m:f;f-~, SIB 1li:fiF~:fP1i}-?k st fa) ;t. 51.._ a'-J ~14 *~-?f SIB ~ 1*' jlj t_t_ ,f 

S 330 Ajll.--@'-S 3400 i~ ~14~-?f ~:f~l6~1r.i¥i~o 

t_t_,f s 330 f_t_;f-t¾~k.ilj a'-] SIB .§X.fll½a'-J SIB, * .iltR-tH,J-J...~~t1J a 320 -t-i 
~k.ilj M14r4'--, ~ff_t_;f a'-J SIB J~~lUt1l½S 340, vA2l~-?f1¾~k.iU a'-] SIB .§X.fll½ 
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a'-J SIB J,l1-*-.fU~PEJ~ 3500 ill..¼~ 340 ill..¼.f¾~k.fU a'-J SIB tj~)'f a'-J SIB, * 
.ilA?f-tll..¼a'-J SIB J,l1¥--.f1Jt~,t ~ 3300 ~~PEJ~ 350 ~PEJ3tA%i!ka'-J-1¾~k.fU a'-] SIB 

Aill..¼a'-J SIB, * JIA-?f-~pi!Jf6 ~ SIB J¾1¥--.f1J;t~i1J a 3200 
ill 4 -;F tl: 7 -til-t,% ;f..~ aJJ ~ )f] T ,,;i UE tf .f¾~k SIB a'-J-t*1'1= a11i ½ 5!.Lo 

~~ ffi 4, 1Ri9: UE 41 o eA•£_.f-i-~k.f1J i.t~ a'-J MIB 1.niiF-ft::fo flil mi~JJ~ 16 a'-J 

SIB 1.nit--ft, ,ro,J_,;i ffe.Wrt 420 ~ UE 410 J-.A E-RAN 400 .J-i-~-1:. SIBo d7 T MIB 1.n 

it--ftJ!-~ if /Ju a'-J 1.i, flil Jl:t UE 410 EZ ife: d7 xt EI -f" ?k~ a'-J SIB 1.ni;f.;~a'-J SIB SK_ 

1!!J- ?k ~ a{] M', ~it 1 i lL flil Jl:t , UE 41 0 ,,;i ffe ~ 4 3 0 tf tt ~ .f¾ ~-1:_jiJ a'-J SIB tf a{) 4% 

ilk O jtO * s IB J!-~ 1ti!k , ,ro,J UE ,,;i ffe .wt 440 t:f7 ~-tf- s IB tj:_ ,t ,,;i ~ ,t a 3 3 o t:f7 0 

ife: SIB 1Jt;f* jJ ~,ta'-] SIB o UE 410 ~A-?f- MIB 1.i-tt-~::fp SIB 1.i:fiF-ft41* ,,;i~ 

,t ~ 330 A1£1ar Jt-1-t1:..41* a ( ~ ,F tl: ) t O ,,;i -&-~ 450, UE 41 o ,ff. --r -iftJJt. 

at fa] Ji~-1:. MIB 1.iiiF~::fo SIB 1.iiiF~ o 1r.l;t UE 410 ,,(f. ffe ~ 460 .t¾~.1:.11$-?kElt fa] 

,,;i ffe.Wt 470, UE 410 .f¾~-1:. SIBo .si 74 MIB W.:fiF~" SIB 1.n:fiF-ft;fP1i$-?kat 

fEJ1i ,tJZ,,;i~-Jf-a'-J ffe~ t-t-i-~x..fU aJ.i, 1a JZ'b1fJ°"iifvA~Jt-¾~A-i-~.1:..fU o UE 410 

,,;i ffe $ 480 xt-t¾~X..fU a'-J SIB -#uf-r1%i!k.tt~ o jto * SIB J!-~ 4%i!k, ,ro,J UE 410 

~-?f-41i½ aJ.i MIB 1.n {if-ft ::fa s IB 1.1 it-~ t a'-J £ ~-y -1'- tj .f¾ ~.1:..f 1J a'-J MIB 1.n {iF-ft ,. 

SIB 1.i-tt-~::fo11}?kElt faJ1i. ,tizrAi"t:~~o ,,;i ffeJWt 495 a'-J i~.$~Zl6, UE 410 iiltl! 

ill..¼~14;;fti ;.t.JZfll..¼it}tfj:_,'t7 ;}-i-~x..fU a1 SIBo ill..¼~14 JL:tRtl!.f¾~k.fU a'-J MIB 

1.n iiF-ft JL ~ eAJt ?k ~ ,. ;t-i- ~.1:.1u a'-J SIB 1.m.iiF-ft JZ ~ e.At.. ?k ~ ,. vA 1l. UE ~ ~ -:t¾ 

~x..f1J1it--ikat faJ 1i .t~;t.5laJ.i 0 

jJ 1 Jt-JtfJ-\1!;J.f_Jij~;f..~ a}J' -tRtl!vA r rfJ /i'-.tt-;,-fi.~xt ;f..~ S}J a'-J1fu:i21~~1f1J :iii 

( 1 ) :fR-tl! UE JL ~41-i-~x..ftl11}?kEl1 faJ1i. .~*~J ~ ;f..~ aJJ ii'-J1fu:iit. ~~1fL 

~-?f-~.~tUI} 5,. 6 ::fo 9 ~A¥i:i£. UE ~-t-i-~§:.j1J1i}?kEltfaJ1i. ,ta'-Jit-t,JLO ~-tf-~mU!J 7 

::fo 1 O ~A¥i:i£. UE .f¾~.1:..ftl1i$-?kat fa] 1i. ,t a'-J ·tt »Lo 

( 2 ) -tilt% UE )it.~ J;~.f¾~.1:_j1J SIB 1.i.tt-~-¥-J~.f¾~x..f1J SIB *~'J ~ ;f..~ aJ] 

a'-J1fu:iit.~~1fL ~?f-~ml ffi 5, 6 ::fa 7 *~¥;:i£_ UE i:~.f¾~X..fU SIB 1.i.tt-~Jf J-\1!;.f¾ 

~§:_j1J SIB 61•tt,JL0 ~-?f-~!!~ffi 9 ::fo 10 ~A¥;:i£. UE i:~.f¾~X..flj SIB 1BAiF~f-]-\1!;.f¾ 

~x_j1J SIB a{) ft »Lo 

tj 1½~Jt.Ai.,7'<.;f: ~, ,{f.;f..~ S}J tf , UE ~ YA i:~.f¾~-1:..fU SIB W.{iF~-¥-1~.f¾~k 
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.f1J SIBo *~aJJ;f:$JfRf- SIB 1iitiF4:fP MIB 1iifif4-~--tf- MIB 'i3 ~iti..a'-J•rt 

,}Lo ~Elf, ttl{Jl;- ~ tftJJje,jl, SIB 11iAif4 ~Jt:J~ ~ MIB 1B.ifiF~~-]f-~iLo 

00 5~ 6 :fp 7 -iF tl:: T ,;f..~aJJ a'-J1/G:r&~~1f1J, Jt. 't UE tR-tJl;-ilI.½~14-t-i~k 

SIBo 

00 5 -iF tl:: T tR-tJl;-*~ aA a'-J ~ - ~ ~ 111J a'-J )fJ T ,?±. UE 't .J:i~k s IB a'-J-t*1t 0 

JfJ -t- l!l s a'-J ii.:t.¥. a'-J ill.½~14 1 )l, * UE ~1:i~k.f1H$-?kat iaJ 1i. ,tat, ik. 

#Jr 1:i~sc..fU e'-J MIB 1iitiFfr ( er, * Fl;J MIB 1AtiF4) J=-i 41*a'-J MIB 1Atiffr ( Up, 

~-✓t a'-J MIB 1iitiF4) Jl-~im M a'-J1ii.o rb-t- MIB 1AtiF45~;$f :tk?k~, gj JI;!::,* 

Wl SIB 1iitiF4l=-i ~ if a'-J SIB 1AtiF4:fffl M o gj .il:t, ill½~14 ;f: ~ 1l SIB 1AiiF4 o 

~~ 00 5, UE ,?±. ffe ~ 500 1:i~sc. * ro~J SIB, fr ..R--tf_ ffe lWt 510 #t~ ~ 1'1"if SIB 

't a'-J4Ji}L * ~Wl SIB Jl-if4likat, UE ittAr.fUffeWi 520, vAll~o*~M SIB 

5~if 4lik, PJrJ UE iJt.fU ffe ~ 5700 

th T ~ Fl~ SIB JlXAlik a'-J, gJ JI:t 'e:- !if v:~ ,ff_ ffe ~ 570 't 7tJt_g_ ep JfJ -t- UEo 

gJ .il:t' ~ Wl SIB ilt..mA:i#fiiJ tl:: ' rfT1 ;f::tlti,l)f --tf-~- ✓f s 't 0 

,ff. ffe ~ 5 20, UE ,i;ft1 ;t_,,ff_j,l if ~ ~ )l 1i 4 ,,(fJ,t if a'-J SIB o ,?±. ;f: 4 ,tf_t,t if a'-J 
SIB at, UE ,?±. ffe.Wt 560 ~?f ~ Fl;J SIB ~if ,tf_i,£if 3 'i3, gj :h ~ ro~ SIB )l~-RJT 

a'-J SIB o 

,,ff.4,tf.i,£.if a'-J SIB at' UE ,?±. ffe .Wt 530 ill¼i_£_i'f a'-J SIB f=J ~ Wl SIB' * 
_Il.,tf_ ffe~ 540 #t-~ill½a'-J SIB 'i3 a'-J4%iko ~o*tll½a'-J SIB 5~~4%ik, PJrJ UE 

,?±. ffe ~ 570 *ijij tl:: ill½a'-J SIB rm ;f:~if O jtO *ill½a'-J SIB Jl-;pf 4%ik' PJ1J UE ,?±. 

ffe .Wrt 550 5t~t,lif S, fr _Il.,,ff. ffe .Wrt 580 ~ffll¼a'-J SIB J_£_if ,?±.J_£_i'f S 'i3 o 

00 6 -iF tl:: T iR-tJl;-*~ aA a'-J ~..::.. ~ ~111J a'-J )fJ -t- ,?±. UE t -t:i~sc. SIB a'-J -t*1t 0 

m-t-00 6 a¾tl:t.¥.a'-Jill¼~1t 2 JL, * UE ~-t:i~sc..fU1i$-?.t.atf~1i. .tat, ~ 

ijMIB~#4.Jl-/ffJ=-i~~a'-JMIB~#~a'-J~;f:Ma'-J~, *_Il.~MSIB~# 

4-Jl-~ l=-i r,£if a'-J SIB 1AtiF4:fffl M a'-J1Ao 
~~ 00 6, UE ,?±. ffe.Wt 6001:i~sc.~ ro;J SIB, fr _Il.,,{f_ ffe~ 605 #t~ ~ roil SIB 

t a'-J 4%ik O ~ ~ Wl SIB ** 4%ik at' UE :izrAr .flj ffe ~ 610' ),A 1l ~o * ~ Wl SIB 

5~/ff 4%ik, Yl1J UE lt}t.fU ffe • 650. 

ti, T * Wl SIB )lJcA%ik a'-J ' [El ti::.~ !if VA ,?±. ffe w 6 5 0 'f ;:pj:__g_ f!p /f] T UE 0 

[El Jl:t, ~ WJ SIB fLt_n.A:itfiiJ tl:: , r7rJ ;f::tltf~ if --tf_i,£ if 3 'i3 o 

,?±. ffe 1¥t 610' UE i;Jfl %_,tf_~ if ~ ~ JL 1i 4 ,{J_i,t if a'-J SIB O ,?±. ;:r-:: 4 ,tf.r,£ if a'-J 
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SIB at, UE ,1£ iV~ 655 ~?f-~ WJ SIB f,t_;t ,1£f,i_;t ~ 'l7, ~ :h ~ WJ SIB fl_Jfi#Jr 
a,ry SIBo 

¥4¥~-✓t a1 SIB at' UE ¥ ffe ~ 615 J;t.~ ~ fl~ SIB 1Atif~ !::j f,£i'f aJ.i SIB 

11iiif~o ~o*itvJi,t-- SIB 11itif~~ ~' PJ 1
] UE ¥ ffe~ 620 'fl J-,A.j~;t ~*~~ 

i'f a1 SIB, -#- .IL,{£ ffe ~ 625 ~?f- ~ WJ SIB f,£ i'f ,{f_f,£ i'f ~ 'l1 , ~ :h ~ fl~ SIB ;Jl.Jfi 
il}f 61 SIB o 

:ko *it~ /i'-- SIB 11iiif~JfgJ ~ , PJ1J UE ,,ff_ ffe ~t 630 ill¼~ WJ SIB EJ f~ i'f 01 

SIB, -#-.IL,{£ ffe~t 635 #l-¼tll½a1 SIB 'l7 a14ih~o ~o*J-J...ill¼a1 SIB ~~;ff#l

~Jl1Jltl4%i~, Y1 1J UE ,1£ ffe~t 650 ~~i:Bill¼a1 SIB Jij~f,£i'f o :ko*,ff.ill½aJ.i SIB 

'l7 #l-~Yl1J lU 4%-i~, PJ1J UE ,{£ ffe ~t 640 J-J...f,£ i'f ~ 't 5t ~f,£ i'f a,ry SIB, 'ft JL,ff. ffe ~t 
645 f,£ i'f ill½ a1 SIB o 

00 7 iF ili 1' ifli}l; ~~ aA a1 $it --==- -iF ~ •r± ~ ~ 1f1J 01 )f) -t- ,ff. UE 't -t-i- ~t. SIB a,ry 

{~i'fo 

/fJ -t- 00 7 FiJ i±~.¥.. 01 il1.¼~1t 3 ;t, ~ UE .J-i-~klU 11}-?k st fa] 1 i .t at , ~ fl;J 

MIB 1AiiF~Jl-;ff EJ J,£i'f 01 MIB 1Aiif~El11li~ ~ a11A, ,ff.11}-?kflt fa] -Z/€; ;J¾~k 

lijf,£._i'f a<J SIB, -#- .B.. ~ -(if SIB 1AtiF~Jl-;ff EJ i,£i'f a1 SIB 1Aiif~im M 6111io 

~~ 00 7, UE ,ff. ffe ~ 700 ;J¾~k ~ WJ SIB, 'ft .B..,ff. ffe ~ 705 #t~ ~ WJ SIB 

'l1 014%i~ o ~ ~ WJ SIB Jl-;ff 4%-i~ st, UE :itt. 1T j1J ffe ~ 710, YA Jl. ~o * ~ n;J SIB 

~~Jfr*i~, Y11J UE .i'.t}tl1J -ffe~t 755. 

ui -t- ~ WJ s rB ;tJcA%i~ 01 , ~ tt ~ ~ YA it up ~Jt;& m -t- UE O IEl tt , ¥ ffe 
~ 755, ~ WJ SIB iJtjf_;j-i-~~ ili, Jij ~~;tf,£._i'f ,ff_~;t ~ ~ Q 

,,ff_ ffe ~ 710' UE J;ftl ;t,ff.f,£._ i'f ~ 'l1 ;>Z_ ::§- 4 ,ff.f,£._ ,t a1 SIB O ¥4 ,{f_f,£ i'f aJ.i 

SIB a1 ft »Lr, UE iliA-t.f1J ffe ~ 715, YA Jl.,ff.~,,(.j-,ff.f,£._i'f 01 SIB {J,ry ft »Lr, 

UE .ilrA-tlU ffe~ 7600 ,,ff_ ffe11ffz 760, rb-t-~,t 6,ry SIB ~4¥ -j-f,£i'f ~ 'l1 A¼ ,,ff_ 

11}-?k st fa] -Z WJ ,f;t 4-i-~k_f 1J, Yl 1J UE ~?f-1t 59 ii il}f 6,ry SIB 01 ~ -(if SIB f,£ i'f ,,ff_ f,£ i'f ~ 

'l1 o ~o* ~ WJ SIB ,ff.11}?.tflt fa] 1i. .t.z fl;l eAJt4-i-~klU, Y1 1J it-t~-iF ~ ~~ SIB ~;t 

JfiiJra1 SIBo 

,ff. ffe ~t 715, UE J;ftl ;t,{f_ 11$--?k at Jal .z/fi fl_ %4-i-~klU ~ i'f 01 SIB o ~o *¥ 1t}

?k at fEiJ -Z fl;J 4-i-~kl1J f,£ i'f MJ SIB, .YJ 1J UE :Ui-ft.fU-tv~t 7600 :ko*,{£11}-?kfltfsJ_z 

/fi-t-i-~klU ~ i'f a{] SIB' .YJ 1J UE ,,ff_ ffe ~t 720 J;t.~ ~ WJ SIB 1Ai;t~ !::j i,£ i'f a<] SIB 
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a{J SIB, fr ..fl..,,(£. ffe 1gft 730 ~4-i¾~kl1J a{J SIB i,f)'f ,,(I.ii_ ✓t 2- 1t1 , !El J-J ~ ro{J SIB ;t 

~ .i}f af.i SIB o 

-:Jto*:i!.iJJi/i'- SIB 11i.{~ft/ff:1~, JJ1J UE ,tf_ffe]gft 735 fll¾ili n~ SIB Ejt,,i_;fa/.i 

SIB, fr ..fl..-1±- ffe-W~ 740 ;i:~~fll½al.J SIB 1t1014-triJL -:Jto*J.)..f.ll½a<J SIB )~~#t 

~Y11JlU4fik, YJ1J UE ff_ffe.Wl 755 #i,Jtl:fll½a¢J SIB rin;f.:~;'f o -:Jto*ff-ill¼a/.i SIB 

it ~ ~-91tj lU 4-trik , Pl 1J UE ,,(f. ffe .W~ 7 4 5 1-A},,i. ;f S ,t m-~ j,,i_ ;f a¢J SIB , fr ..fl..,,(£. ffe .W~ 

750 i,,i_,f ill¼al.J SIBo 

ru s, 6 :fO 1 rJr~aJ.i ~~1,u ~ a UE ,,t-t¾~k SIB z roG 4-i~k MIB 11i.;r~ft;f0 

SIB 11i.{~frat a<J +t »LO :Jto ~G ,P}f~' UE ti[ VA 'lJ'"-Jt 1-i:~k SIB 1A{~ft:fP MIB 11i.{~ 

fro !Eltt., tif1ie:.,it~:i!.i-ta1+t»L, UE ,,ff.{¾~X. SIB 11i.;f:~&zmt-i¾~k SIB, -!i.o 

ru 8 rJr-iF 0 

ru s -iF .ili 7 ;f:RtJ& 4'--,it fy:J a1 m -r- ,t:f. UE r:r ~!:A¾~kl1J SIB 11i.t~&-rJ~A¾~k 

SIB a/.i -t* 11= €111 i. ~ 5/i{, o 

~~ru 8, UE 810 AA E-RAN 800 {¾~k?k:Jtal.J MIB 11i.{~ft, !El rin,t£.ffe]gft 

820 j;µ ig_ SIB a{J ~ 1-t 0 ~ rfr}' UE 810 ,,ff. ffe ~ 830 1¾-~k.i}f a<J SIB' * ..fl..,,(f. ffe ~ 

840 ,,±. SIB 1¾~k-Z..161¾~k SIB 1A{~fto 

~ SIB 11i.;t~~ '=i MIB :fffi:.71"-fr ,itilflt, ~1f #~klU MIB 11i.;f:~&, 1a JL 111] 

-:koa1 f-#~;}N~, UE tif1it~1i~.J¾~k SIB 1RfiFfto 11:l 9 ~ 10 ~~i&.. UE ~jj~# 

~k SIB 1AfiFfral.J ,tt,YLo 
00 9 -iF tB 7 -tR.tJ& 4',.~ a}] €11 ~vs,~ ~1fu a1 fil f- ,jJ_ UE it -1¾-~k SIB a1 ;}*11 o 

m -r- ru 9 a1 :ct.~.¥. a1 tll½~14 4 Jt, ~ UE ~J¾~kl1J 1,i ?kat iaJ 1 i. ,tat, ~ 
mt MIB 1A{iF&J!-~ '=J ~✓t a1 MIB 1R{iF&a/.i11i;f.: fiiJ €111.R, -#-..fl..~ mt SIB 1.R{iF 

ft ~Ak-ii~ktU o 

~~ I!} 9, UE ,,ff. ffe~ 900 Ji-~k~ n;J SIB, -jf-.Rf±_ -y.W~ 910 #k-~ ~ l'l;J SIB 

1t1 a14lik O ~ ~ ro~ SIB *~ 4%i1;Jlt ' UE :i11A-t jlj ffe ~ 920' YA 2l-:ko * ~ l'l;J SIB 

~~~ 4%ik, YJrJ UE IJtlU ffe Jgft 960. 

r!7 f- ~ WJ SIB }LJcA%ik a1 , !El tr..~ Pf vA iL f!p i»:tz. }f] T UE o !El tt, ,,ff. ffe 

.w~ 960, ~ roG sIB iJ:.A-ti-~~ t±:: , rfr} ;r.:1J:.i1- ✓r f±i1-,rs i:r 0 

-1±- ffe .W~ 920, UE pm ;t.,,(f.~,f 2- it Jl ~4,tf.JJ_;cj=' af.i SIBo ff-4,tf.JJ_,f ~ 

SIB a1 1tt,JL r, UE iftA-tlU'ffe]gft 930, vA2t,,(f.;f.:,,(f,,tf_iJ_,f MJ SIB a1 1rt,JL r, 
UE m.frluffe• 9600 ,,(f.ffe~ 960, mf-~1ral.J SIB ;f,:-t3-ff_-f-~1'f Sit, !Eltt. 
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UE ~4-tt 7-J Jfk.-$Jr al.] SIB a{]* WJ SIB j_g_)tf ,1±.~ ✓t ~ 'f 0 

Ei iV ~ 930, UE ill¼ :M m;J SIB f:i f,£ ;f al.] SIB o UE ,,(f. -ffe Wrt 940 #t¼ ±il¼ 

al.] SIB 'f al.J4{tiko jo*J-J..til½al.J SIB )9:.*#t).911JfU4{H,k, ,ro,J UE _ff_ ffe-Wrt 970 tif.t 

i:Bfil½al.J SIB r7rJ~f,.i_;f o jo*1f-fil½al.J SIB 'ftt)ft11JfU4-trik, PJ1J UE ,,(f.-ffe.Wrt 950 

J-)..f,£ ✓t ~ 'f 5t ~~ ✓t a{] SIB' * .il,,tf. ffe -Wrt 96 0 ±,£ ✓t * mu a{] s IBO UE ,ff_ -ffe -Wrt 

960 ~±,£,ttil½al.J SIB, lzsl 7-JjtO* UE 5f;A¾~kfU SIB 1liA~$, ,ro,J UE ~¥Jtl-J..~ 

,1--- SIB 'f-i,RJ31J i:B J!-* ?k~ al.]~ ~ft1i ,t al.J SIBo lzsl r7rJ, * tlL½{r!J SIB J!-if 4-trik 

at,~~~•*mijSIBuf~~~T~~al.JSIBo ~r7rJ,*~al.i~½al.JSIB~ 

-¼ * * .ilik.Jf;z1\.' ~4** :irk. ffi)T a{] ~ M .. 1 i ,t al.] :M m{1 SIB f,£ ✓t ,,tf_±,£ ✓t ~ 'f 0 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUIHORITY PCT To: 

100034 
NOTIFICATION OF TRANSMITTAL OF 

7F, New Era Building, 26 Pinganli Xidajie, 

Xicheng District, Beijing, China 
THE INTERNATIONAL SEARCH REPORT AND THE WRITTEN 

OPINION OF THE INTERNATIONAL SEARCHING AUTHORITY, 
OR THE DECLARATION ZHONGZI LAW OFFICE 

(PCT Rule 44. 1) 

Date of mailing( day/month/year) 

30.Nov.2017(30. 11.2017) 

FOR FURTHER ACTION Applicant's or agent's file reference 

PF170510PCT See paragraphs 1 and 4 below 

International application No. 

PCT/CN2017/101576 

International filing date (day/month/year) 

13.Sep.2017(13.09.2017) 

Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al 

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching Authority 
have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 
When? The time limit for filing such amendments is normally two months from the date of transmittal of the international 

search report. 
Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 

1211 Geneva 20,Switzerland, Facsimile No.:+41 22 338 82 70 
For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 - 9.01 I. 

2. 0 The applicant is hereby notified that no international search report will be established and that the declaration under Article 
l 7(20~o that effect and the written opinion of the International Searching Authority are transmitted herewith. 
3. With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

the protest together ,vith the decision thereon has been transmitted to the International Bureau together with any request to 
forward the texts of both the protest and the decision thereon to the designated Offices. 

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

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices rmless an international 
preliminary examination report has been or is to be established. 
Following the expiration of 30 months from the priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the International Bureau. If the 
applicant ·wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the priority claim, must reach 
the International Bureau before the completion of the technical preparations for international publication (Rules 90bis. l and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date (in 
some Offices even later);othen,..ise, the applicant must, within 20 months from the priority date, perform the prescribed acts for entry into 
the national phase before those designated Offices. 

In respect of other designated Offices, the time limit of 30 months ( or later) \vill apply even if no demand is filed within 19 months. 

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/textsltime_limits.html and th 
National Chapters. 

STATE INTELLECTUAL PROPERTY OFFICE OF THE 
Authorized officer 

P.R.CHINA(ISA/CN) 
6,Xitucheng Rd., Jimen Bridge, Haidian District, Beijing 100088 

FacsimileNo. (86-10) 62019451 Telephone No.: 

Forni PCT/ISA/220 (July 2009) 

PENG,Li 

(86-10) 
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NOTES TO FORM PCT/ISA/220 

These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The Notes are 
based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions under that Treaty. In 
case of discrepancy between these Notes and those requirements, the latter are applicable. For more detailed information, see also the 
PCT Applicant's Guide. 

In these Notes, "Article," "Rule" and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report and the written opinion of the International Searching 
Authority, one opportunity to amend the claims of the international application. It should however be emphasized that, since all parts of 
the international application (claims, description and drawings) may be amended during the international preliminary examination 
procedure, there is usually no need to file amendments of the claims under Article 19except where, e.g. the applicant wants the latter to 
be published for the purposes of provisional protection or has another reason for amending the claims before international publication. 
Furthermore, it should be emphasized that provisional protection is available in some States only ( see PCT Applicant's Guide). 

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed ,mere the 
International Searching Authority has declared, under Article 17(2), that no international search report would be established (see PCT 
Applicant's Guide, paragraph 296). 

What parts of the international application may be amended ? 

Under Article 19, only the claims may be amended. 

During the international phase, the claims may also be amended ( or further amended) under Article 34 before the International 
Preliminary Examining Authority. The description and dra,vings may only be amended under Article 34 before the International 
Preliminary Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, where 
applicable, Article 41. 

When ? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, whichever 
time limit expires later. It should be noted, however, that the amendments will be considered as having been received on time 
if they are received by the International Bureau after the expiration of the applicable time limit but before the completion of 
the technical preparations for international publication (Rule 46. l ). 

Where not to me the amendments ? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the International Searching 
Authority (Rule 462). 

Where a demand for international preliminary examination has been/is filed, see below. 

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one or more of the 
claims as filed 

A replacement sheet or sheets containing a complete set of claims in replacement of all the claims previously filed must be 
submitted" 

Where a claim is cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they 
must be renumbered consecutively in Arabic numerals (Section 205(a)). 

The amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments ? 

Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

Notes to Form PCT/ISN220 (first sheet) (July 2009) 
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NOTES TO FORM PCT/ISA/220 ( continued) 

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in particular, indicate, 
in connection with each claim appearing in the international application (it being understood that identical indications 
concerning several claims may be grouped), ,vhether 

(i) the claim is unchanged; 
(ii) the claim is cancelled; 
(iii) the claim is new, 
(iv) the claim replaces one or more claims as filed; 
(v) the claim is the result of the division of a claim as filed. 

The following examples illustrate the manner in which amendments must be explained in the accompan)ing letter: 
1. [Where originally there were 48 claims and after amendment of some claims there are 51]: 

"Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 15 claims and after amendment of all claims there are 11 ]: 
"Claims 1 to 15 replaced by amended claims 1 to 11." 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding new claims]: 
"Claims 1 to 6 and 14 unchanged; claims 7to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 
"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended claim 14; 
claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and21 added." 

"Statement under Article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that such 
amendments might have on the description and the drawings ( which cannot be amended under Article 19( 1) ). 

The statement will be published with the international application and the amended claims. 

It must be in the language in which the international application is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims as filed and as 
amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by using the words 
"Statement under Article I 9( 1 ). " 

It may not contain any disparaging comments on the international search report or the relevance of citations contained in that 
report. Reference to citations, relevant to a given claim, contained in the international search report may be made only in 
connection '-'ith an amendment of that claim. 

Consequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for international 
preliminary examination has already been submitted, the applicant must preferably, at the time of filing the amendments ( and 
any statement) with the International Bureau, also file with the International Preliminary Examining Authority a copy of such 
amendments (and of any statement) and, where required, a translation of such amendments for the procedure before that 
Authority (see Rules 55.3(a) and 62.2, first sentence). For further information, see the Notes to the demand form 
(PCT /IPEA/401 ). 

If a demand for international preliminary examination is made, the written opinion of the International Searching Authority 
will, except in certain cases where the International Preliminary Examining Authority did not act as International Searching 
Authority and where it has notified the International Bureau under Rule 66.1 bis(b ), be considered to be a written opinion of the 
International Preliminary Examining Authority. If a demand is made, the applicant may submit to the International Preliminary 
Examining Authority a reply to the \\-Ti.tten opinion together, where appropriate, with amendments before the expiration of 3 
months from the date of mailing ofFormPCT/ISA/220 or before the expiration of22 months from the priority date, whichever 
expires later (Rule 43bis.l(c)). 

Consequence '\lith regard to translation of the international application for entry into the national phase 

The applicant's attention is drav,n to the fact that, upon entry into the national phase, a translation of the claims as amended 
under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to, the translation of the 
claims as filed. 

For further details on the requirements of each designated/elected Office, see the PCT Applicants Guide , 

Notes to Fom1 PCT/ISA/220 (second sheet) (July 2009) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

CT Article 18 and Rules 43 and 44 

Applicant's or agent's file reference 

PFl 70510PCT 

FOR FURTHER see Form PCT/ISA/220 

ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (Earliest)Priority date 

PCT/CN2017/101576 (day/month/year) (day/month/year) 

13 Sep.2017(13.09.2017) 04 Jan.2017(04.01.2017) 

Applicant 

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al 

This international search report has been prepared by this International Searching Authority and is transmitted to 
the applicant according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 1 sheets. 
D It is also accompanied by a copy of each prior art document cited in this report 

1. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 
~ the international application in the language in which it was filed 
D a translation of the international application into . which is the language of a 

translation furnished for the purposes of international search (Rules 12.3( a) and 23.1 (b)) 
b.D This international search report has been established taking into account the rectification of an 

obl-ious mistake authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 
c.D With regard to any nucleotide and /or amino acid sequence disclosed in the international 

application, see Box No. L 

2. D Certain claims were found unsearchable (see Box No. II) 

3. D Unity of invention is lacking (see Box No. IIl) 

4. With regard to the title, 
~ the te"'t is approved as submitted by the applicant. 
D the te"t. has been established by this Authority to read as follows: 

5. With regard to the abstract, 
~ the te"t. is approved as submitted by the applicant. 
D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box IV. 

The applicant may, ¥..ithin one month from the date of mailing of this international search report, submit 
comments to this Authority. 
6. With regard to the drawings, 

a. The figure of the dranings to be published with the abstract is Figure No.Fig. 1 
~ 

• • 
b. • 

as suggested by the applicant 
as selected by this Authority, because the applicant failed to suggest a figure 
as selected by this Authority, because this figure better characterizes the invention 
none of the figures is to be published with the abstract 

Form PCT/ISA/210(first sheetXJuly 2009) 
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International application No. 
PCT/CN2017/101576 

INTERNATIONAL SEARCH REPORT 

3 
A. CLASSIFICATION OF SUBJECT MATTER 

0 

H04L 29/06(2006.0l)i; H04W 72/12(2009.0l)i 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum docwnentation searched ( classification system followed by classification symbols) 
IPC: H04L H04W H04Q 

Documentation searched other than minimum documentation to the extent that such documents are included in 
the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search 
terms used) 
CNPAT,CNKI,WPI,EPODOC,3GPP: system, information, block, group, feature, SIB, 
preamble, on demand, schedule, LTE, new radio, NodeB, UE 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category Citation of document, with indication, where appropriate, of the relevant Relevant to claim 

* passages No. 

A CN 101217689A (DA TANG MOBILE COMMUNICATIONS 1-47 

EQUIPMENT CO., LTD.) 09 Jul.2008(09.07.2008) description, 

page 1 lines 13 - I 7, page 5 line 2- page 6 line 10 

A CN 101123818A (ALCAIBL LUCENT) 13 Feb.2008(13.02.2008) 1-47 

the whole document 

A CN 101542915A (SAMSUNG ELECTRONICS CO., LTD.)23 1-47 

Seo.2009(23.09.2009) the whole document 

A 3GPP "Technical Specification Group Radio Access Network; 1-47 

Radio Resource Control (RRC); Protocol specification (Release 

13)" "3GPP TS 25.331 V13.5.0" 31 Dec.2016(31.12.2016) 

the whole document 

• Further docwnents are listed in the continuation of Box C. ~ See patent family annex. 

Fonn PCT/ISA /210 (2 sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT 

* Special categories of cited documents: 

"A" document defining the general state of the art 
which is not 

considered to be of particular relevance 

"E" earlier application or patent but published on 
or after the 

international filing date 

"L" document ·which may throw doubts on priority 
claim(S) or 

which is cited to establish the publication date 
of another 

citation or other special reason ( as specified) 

"O" document referring to an oral disclosure, use, 
exhibition or 

other means 

"P" document published prior to the international 
filing date 

but later than the priority date claimed 

Date of the actual completion of the international 
search 

17 Nov.2017(17. 11.2017) 
Name and mailing address of the ISNCN 
STATE INTELLECTUAL PROPERTY OFFICE OF 
TIIE P.R.CHINA 

International application No. 
PCT/CN2017/101576 

"T' later document published after the international 
filing date 

or priority date and not in conflict with the 
application but 

cited to understand the principle or theory 
underlying the 

invention 

"X" document of particular relevance; the claimed 
invention 

cannot be considered novel or cannot be considered 
to involve 

an inventive step when the document is taken 
alone 

"Y" document of particular relevance; the claimed 
invention 

cannot be considered to involve an inventive 
step when the 

document is combined v.illl one or more other 
such 

documents, such combination being obvious to 
a person 

skilled in the art 
" & "document member of the same patent familv 
Date of mailing of the international search report 

30 Nov.2017(30. 11.2017) 

Authorized officer 

PENG,Liang 6, Xitucheng Rd., Jimen Bridge, Haidian District, 
Beijing 100088, China 
Facsimile No.(86-10)62019451 Telephone No.: (86-10)62413350 

Fonn PCT/ISA /210 (3 sheet) (July 2009) 

z: 
::.; 
0 

Samsung Ex. 1010 
Page 229 of 447



International application No. 
INTERNATIONAL SEARCH REPORT PCT/CN2017/101576 

Information on patent family members 

PatentDocmnentsreferred 
Patent Family Publication Date Publication Date 

in the Report 

CN101217689A 09.07.2008 WO2008083580Al 17.07.2008 

CNI0I 123818A 13.02.2008 US2008039083Al 14.02.2008 

EP1887822Al 13.02.2008 

WO2008017584A2 14.02.2008 

CN101542915A 23.09.2009 KR20080046 l 0OA 26.05.2008 

EP2844004Al 04.03.2015 

CA2669679Al 29.05.2008 

AU2007322589Al 29.05.2008 

WO200806297 l Al 29.05.2008 

US2008212522Al 04.09.2008 

EP2087599Al 12.08.2009 

JP2010510747A 02.04.2010 

RU2009119175A 27.11.2010 

Fonn PCT/ISA/2lO(patent family allllexXJuly 2009) 
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PATENT COOPERATION TREATY 
From the INTERNATIONAL SEARCHING AUTHORITY 
To: 

100034 

7F, New Era Building, 26 Pinganli Xidajie, 

Xicheng District, Beijing, China 

ZHONGZI LAW OFFICE 

Applicant's or agent's file reference 

PF170510PCT 

PCT 
WRITTEN OPINION OF THE 

INTERNATIONAL SEARCIDNG AUTHORITY 

(PCT Rule 43 bis. I) 
Date of mailing( day/month-year) 

30.Nov.2017(30.11.2017) 

FOR FURTHERACTION 

See paragraph 2 below 

International application No. International filing date(daylmonthlyear) Priority date (day/month/year) 

PCT/CN2017/101576 13.Sep.2017(13.09.2017) 04.Jan.2017(04.01.2017) 

International Patent Classification (IPC) or both national classification and IPC 

H04L 29/06(2006.0l)i: H04W 72/12(2009.0l)i 

Applicant 

TELEFONAKTIEBCLAGET LM ERICSSON (PUBL) et al 

1 . This opinion contains indications relating to the following items: 

~ Box No. I Basis of the opinion 

D Box No.II Priority 

D Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lackofunityofinvention 

~ Box No. V Reasoned statement under Rule 43bis. l(a)(i) v.ith regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

D Box No.VI Certain documents cited 

D Box No. VlI Certain defects in the international application 

D Box No.VIll Certain observations on the international application 
2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion 
of the International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant 
chooses an Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau 
under Rule 66. lbis(b) that written opinions of this International Searching Authority , .. ill not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the awlicant is invited to submit 
to the IPEA a written reply together, where appropriate, with amendments, before the expiration of3 months from the 
date of mailing of Form PCT /ISA/220 or before the expiration of 22 months from the priority date, whichever expires 
later. 

For further options, see Form PCT/ISA/220. 
3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/CN Date of completion of this Authorized officer 
STATE INTELLECTUAL PROPERTY OFFICE opinion PEN~Liang 
OF THE P.R.CHINA 

24.Nov.2017(24. 11.2017) 
6, Xitucheng Rd., Jimen Bridge, Haidian District, 
Beijing 100088, China 

Facsimile No. (86~10) 62019451 

Form PCT/ISA/237(cover sheetX July 2009) 
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WRITTEN OPINION OF TIIE 
INTERNATIONAL SEARClilNG AUTHORITY 

Box No. I Basis of the opinion 

International application No. 
PCT/CN2017/101576 

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

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

D a translation of the international application into ___ which is the language of a translation furnished for the 

purposes of international search (Rules 12.3(a) and 23.l(b)). 

2.0 This opinion has been established taking into account the rectification of an obvious mistake authorized by or 

notified to this Authority under Rule 91(Rule 43bis.1(b)) 

3.0 With regard to any nucleotide and/or amino acid sequence disclosed in the international application ,this 

opinion has been established on the basis of a sequence listing filed or furnished : 

a. (means): 

D onpaper 

D in electronic form 

b. (time): 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4.0 In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the 

required statements that the information in the subsequent or additional copies is identical to that in the application 

as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Fonn PCT/ISA/237(Box No. I) (July 2009) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/CN2017/101576 

Box No. V Reasoned statement under Rule 43hit.l(a)(i) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

1. Statement: 

Novelty(N) 

Inventive step (IS) 

Claims 1-47 

Claims None 

Claims 1-47 

Claims None 

Industrial applicability (IA) Claims 1-47 

Claims None 

2. Citations and explanations 

Reference is made to the following document: 
D1: CN 101217689A, 09.07.2008 
Novelty and Inventive Step: 

YES 

NO 

YES 

NO 

YES 

NO 

D1 discloses (see description, page 1 lines 13 -17, page 5 line 2- page 6 line 10) a 
method for requesting system information, comprising: transmitting a request for at 
least one system information block group, each of which comprises one or more 
system information blocks from a user terminal to a network node, and receiving one 
or more system information block groups from the network node based on schedule 
information of the system information. 
The technical features "the one or more system information blocks are grouped 
according to a feature of the one or more system information blocks" and "the one or 
more system information block groups comprise the at least one system information 
block group" as defined in claims 1, 24 are not explicitly or implicitly disclosed in D1. 
Therefore claims 1, 24 are novel in the sense of PCT Article 33(2). Meanwhile, 
claims 1, 24 are neither indicated nor obviously rendered from the prior art, so claims 
1, 24 are not obvious to a person skilled in the art on the basis of the prior art. 
Therefore claims 1, 24 involve an inventive step under PCT Article 33(3). 
Claims 2-11 are dependent on claim 1 directly or indirectly, claims 25-34 are 
dependent on claim 24 directly or indirectly, therefore they also meet the 
requirements of PCT with respect to novelty (PCT Article 33(2)) and an inventive 
step (PCT Article 33(3)). 
Claim 12 claims an apparatus which comprises the processor and memory, wherein 
the processor is configured to implement corresponding steps in claim 1. Hence, 
based on the analysis of claim 1, claim 12 is novel (PCT Article 33 (2))~._w~~ 

an inventive step (PCT Article 33 (3)). ~im 
Claim 23 claims an apparatus, each component in the product of c , comp , 
corresponds to each step in the process of claim 1. Hence, base o he a lysis 
claim 1, claim 23 is novel (PCT Article 33 (2)) and involves an i tive PC 

$' 
Fonn PCTIISA/237(Box No. V) (July 2009) tfl,tti! 
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WRITTEN OPINION OFTIIE 
INTERNATIONAL SEARCIIlNG AUTHORITY 

Article 33 (3)). 

International application No. 
PCT/CN2017/101576 

Claim 35 claims an apparatus which comprises the processor and memory, wherein 
the processor is configured to implement corresponding steps in claim 24. Hence, 
based on the analysis of claim 24, claim 35 is novel (PCT Article 33 (2)) and involves 
an inventive step (PCT Article 33 (3)). 
Claim 46 claims an apparatus, each component in the product of claim 46 completely 
corresponds to each step in the process of claim 24. Hence, based on the analysis of 
claim 24, claim 46 is novel (PCT Article 33 (2)) and involves an inventive step (PCT 
Article 33 (3)). 
Claims 13-22 are dependent on claim 12 directly or indirectly, claims 36-45 are 
dependent on claim 35 directly or· indirectly, therefore they also meet the 
requirements of PCT with respect to novelty (PCT Article 33(2)) and an inventive 
step (PCT Article 33(3)}. 
Claim 47 claims a computer program product comprising a computer-readable 
medium bearing computer program codes embodied therein for use with a computer, 
wherein the computer program codes comprise codes for performing the method 
according to any one of claims 1-11 and claims 24-34. Hence, based on the analysis 
of claims 1-11 and claims 24-34, claim 47 is novel (PCT Article 33 (2)) and involves 
an inventive step (PCT Article 33 (3)). 
Industrial Applicability: 
Claims 1 - 47 can find industrial applicability in the technical field of wireless 
communication, and thus meet the requirements of PCT Article 33(4). 

Fonn PCT/ISA/237(Box No. V) (July 2009) 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
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Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
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ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

4906P51954US1 23 3 
CONFIRMATION NO. 2730 

FILING RECEIPT 

1111111111111111111111m~mll!l!~lll!~,111111111111111111111111 

Date Mailed: 07/10/2018 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Rui FAN, Beijing, CHINA; 
Jinhua LIU, Beijing, CHINA; 
Pal FRENGER, Link6ping, SWEDEN; 

Applicant( s) 
Telefonaktiebolaget LM Ericsson (publ), Stockholm, SWEDEN; 

Power of Attorney: The patent practitioners associated with Customer Number 131247 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/CN2017/101576 09/13/2017 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
CH I NA PCT /CN2017/070130 01/04/2017 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 07/07/2018 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/568,431 
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Projected Publication Date: 10/18/2018 

Non-Publication Request: No 

Early Publication Request: No 
Title 

ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

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

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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U.S. APPLICATION NUMBER NO. 

15/568,431 

131247 
NDWE LLP/Ericsson 
99 Almaden Boulevard, Suite 710 
San Jose, CA 95113 

Date Mailed: 07/10/2018 

FIRST NAMED INVENTOR 

RuiFAN 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY. DOCKET NO. 

4906P51954US1 
INTERNATIONAL APPLICATION NO. 

PCT/CN2017/101576 
LA FILING DATE PRIORITY DATE 

09/13/2017 01/04/2017 

CONFIRMATION NO. 2730 
371 ACCEPTANCE LETTER 

11111111111111111111111111111111111111111111111 lllill~!lj~lj~~l~l~I!~~ l~!IH~ 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above. A Filing Receipt will be 
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE 
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2) 
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of 
the above identified application is the international filing date of the international application (Article 11 (3) and 35 
U.S.C. 363) 

10/20/2017 
DATE OF RECEIPT OF 35 U.S.C. 

371 (c)(1) and (c)(2) REQUIREMENTS 

The following items have been received: 

• Copy of the International Application filed on 10/20/2017 
• Preliminary Amendments filed on 10/20/2017 
• Information Disclosure Statements filed on 01/10/2018 
• Inventor's Oath or Declaration filed on 11/16/2017 
• Request for Immediate Examination filed on 10/20/2017 
• U.S. Basic National Fees filed on 10/20/2017 
• Authorize Access to Search Results filed on 10/20/2017 
• Power of Attorney filed on 10/20/2017 
• Authorization to Permit Access filed on 10/20/2017 
• Application Data Sheet (37 CFR 1. 76) filed on 10/20/2017 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

JACQUELINE A WHITFIELD 

Telephone: (703) 756-1132 
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15 2 1 65 

16 (1) 1 66 

17 (1) 1 67 

18 (1) 1 68 

19 (1) 1 69 

20 (1) 1 70 

21 (1) 1 71 

22 (1) 1 72 

23 1 --- --- 73 

24 1 1 74 

25 1 --- --- 75 

26 1 --- --- 76 

27 2 --- --- 77 

28 (1) --- --- 78 

29 (1) --- --- 79 

30 (1) --- --- 80 

31 (1) --- --- 81 

32 (1) --- --- 82 

33 (1) --- --- 83 

34 (1) --- --- 84 

35 1 --- --- 85 

36 1 --- --- 86 

37 1 --- --- 87 

38 2 --- --- 88 

39 (1) --- --- 89 

40 (1) --- --- 90 

41 (1) --- --- 91 

42 (1) --- --- 92 

43 (1) --- --- 93 

44 (1) --- --- 94 

45 (1) --- --- 95 

46 1 --- --- 96 

47 (1) --- --- 97 

48 98 

49 99 

50 100 

Total lndep 6 3 0 

Total 45 .J 20 .J 0 .J 
Depend 

Total 51 23 0 
Claims 
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Application/Control Number: 15/568,431 
Art Unit: 2463 

Notice of Pre-A/A or AJA Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Claim Rejections - 35 USC§ 103 

2. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 

not identically disclosed as set forth in section 102, if the differences between the claimed invention 

and the prior art are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which the 

claimed invention pertains. Patentability shall not be negated by the manner in which the invention 

was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 

that are applied for establishing a background for determining obviousness under 35 U.S.C. 103 are 

summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

4. Claims 1, 6-10, 12, 17-22 and 24 is/are rejected under 35 U.S.C. 103 as being unpatentable over 

Ishii (US 2018/0167918 Al with effective filing date of 12/13/2016) in view of Shukla et al. (US 

2015/0351011 Al). 

Ishii teaches a method for requesting system information blocks where the system information 

blocks are grouped (e.g. Figure 6). Ishii does not teach the system information blocks are grouped 

according to a feature of the one or more system information blocks. However, Shukla explicitly teaches 
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that the system information blocks are grouped according to a feature of the system information blocks 

(see Figure 1). Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was made to group the system information blocks in Ishii according to a feature of the system 

information block as explicitly taught by Shukla. 

With respect to the claims, references to the prior art appear in parenthesis. 

Claims 

1. (Currently Amended} A method for requesting system information {lshii's requesting of SIB in 

Figure 6), comprising: 

transmitting a request for at least one system information block group, each of which comprises 

one or more system information blocks, from a user terminal to a network node {Non-Essential System 

Information Request {SIB#n) 6-4 in Figure 6), wherein the one or more system information blocks are 

grouped according to a feature of the one or more system information blocks {Shukla teaches to group 

the SIBs according to a feature of the one or more system information blocks in Figure 1); and 

receiving one or more system information block groups from the network node, wherein the one 

or more system information block groups comprise the at least one system information block group 

{lshii's Non-Essential System Information Response {SIB#n content) 6-5 in Figure 6). 

6. (Currently Amended} The method according to claims 1, further comprising: 

receiving notification information from the network node, wherein transmission of the at least 

one system information block group is predefined or derived based at least partly on the notification 

information {Ishii teaches the notification information indicates change of content of system 

information block in paragraph 0082). 
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7. (Original} The method according to claim 6, wherein the notification information is included in 

minimum system information {Essential system information message in paragraph 0277, where the 

essential system information corresponds to the minimum system information in paragraph 0111). 

8. (Currently Amended} The method according to claim 1, wherein the feature of the one or more 

system information blocks comprises at least one of functionality and periodicity of the one or more 

system information blocks {Shukla's Figure 1 identifies the functionality of each of the group of SIBs). 

9. (Currently Amended} The method according to claims 1, further comprising: 

receiving an indicator from the network node, wherein the indicator indicates at least one of: 

which system information block group is being transmitted from the network node, and which system 

information block group is scheduled to be transmitted from the network node {Ishii teaches the 

indicator of the system information blocks in paragraph 0338). 

10. (Currently Amended} The method according to claim 1, wherein the one or more system 

information block groups further comprise at least another system information block group which is not 

requested by the user terminal {Ishii teaches that the Access Node can transmit the Non-Essential 

System Information Response 20-5 and also Essential System Information Broadcast 20-Ga and Non-

Essential System Information Broadcast 20-7a in Figure 20). 

12. (Currently Amended} An apparatus for requesting system information {lshii's requesting of 

SIB in Figure 6), comprising: 

at least one processor; and 
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at least one memory comprising computer program code which, when executed by the at least 

one processor, cause the apparatus to: 

transmit a request for at least one system information block group, each of which comprises one 

or more system information blocks, to a network node {Non-Essential System Information Request 

{SIB#n) 6-4 in Figure 6), wherein the one or more system information blocks are grouped according to a 

feature of the one or more system information blocks {Shukla teaches to group the SIBs according to a 

feature of the one or more system information blocks in Figure 1); and 

receive one or more system information block groups from the network node, wherein the one or 

more system information block groups comprise the at least one system information block group {lshii's 

Non-Essential System Information Response {SIB#n content) 6-5 in Figure 6). 

17. (Currently Amended} The apparatus according to claim 12, wherein the at least one memory 

and the computer program code which, when executed by the at least one processor the cause the 

apparatus to: 

receive notification information from the network node, wherein transmission of the at least one 

system information block group is predefined or derived based at least partly on the notification 

information {Ishii teaches the notification information indicates change of content of system 

information block in paragraph 0082). 

18. (Original} The apparatus according to claim 17, wherein the notification information is 

included in minimum system information {Essential system information message in paragraph 0277, 

where the essential system information corresponds to the minimum system information in 

paragraph 0111) .. 
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19. (Currently Amended} The apparatus according to claims 12, wherein the feature of the one or 

more system information blocks comprises at least one of functionality and periodicity of the one or 

more system information blocks {Shukla's Figure 1 identifies the functionality of each of the group of 

SIBs). 

20. (Currently Amended} The apparatus according to claim 12, wherein the at least one memory 

and the computer program code which, when executed by the at least one processor, further cause the 

apparatus to: 

receive an indicator from the network node, wherein the indicator indicates at least one of: 

which system information block group is being transmitted from the network node, and which system 

information block group is scheduled to be transmitted from the network node {Ishii teaches the 

indicator of the system information blocks in paragraph 0338). 

21. (Currently Amended} The apparatus according to claims 12, wherein the one or more system 

information block groups further comprise at least another system information block group which is not 

requested by the apparatus {Ishii teaches that the Access Node can transmit the Non-Essential System 

Information Response 20-5 and also Essential System Information Broadcast 20-6a and Non-Essential 

System Information Broadcast 20-7a in Figure 20). 

24. (Currently Amended} A method for transmission of system information {lshii's requesting of 

SIB in Figure 6), comprising: 

receiving a request for at least one system information block group, each of which comprises one 

or more system information blocks, from a user terminal to a network node {Non-Essential System 

Information Request {SIB#n) 6-4 in Figure 6), wherein the one or more system information blocks are 
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grouped according to a feature of the one or more system information blocks {Shukla teaches to group 

the SIBs according to a feature of the one or more system information blocks in Figure 1); and 

transmitting one or more system information block groups from the network node, wherein the 

one or more system information block groups comprise the at least one system information block group 

{lshii's Non-Essential System Information Response {SIB#n content) 6-5 in Figure 6). 

Allowable Subject Matter 

5. Claims 2-5, 11, 13-16 and 22 are objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the base claim and 

any intervening claims. 

6. The following is a statement of reasons for the indication of allowable subject matter: Ishii and 

Shukla et al. do not teach the preambles indicating the system information block groups. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to MELVIN C MARCELO whose telephone number is (571)272-3125. The examiner 

can normally be reached on M-F 9:30-6:00. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Mark Rinehart can be reached on 571-272-3632. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair-

direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 

Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 

CANADA) or 571-272-1000. 

/MELVIN C MARCELO/ 
Primary Examiner, Art Unit 2463 
April 1, 2019 

MELVIN C. MARCELO 

Primary Examiner 

Art Unit 2463 
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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 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, pursuant 
to the Patent Cooperation Treaty. 

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became 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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Attorney Docket No.: 4906P51954US1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application: 

First Named Inventor: 

Rui FAN 

Application No. 15/568,431 

Filed: 10/20/2017 

Title: ON-DEMAND REQUEST FOR 
SYSTEM INFORMATION 

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

Examiner: Melvin C MARCELO 

Art Unit: 2463 

Confirmation No: 2730 

RESPONSE 

Patent 

In response to the Office Action dated April 4, 2019, please amend the above-identified 

application as follows and consider the following remarks. 
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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions of the claims in the application. 

1. (Currently Amended) A method for requesting system information, comprising: 

transmitting a request using a prearnble for indicating at least one system information 

block group, each of which comprises one or more system information blocks, 

from a user terminal to a network node, wherein the one or more system 

information blocks are grouped according to a feature of the one or more system 

information blocks; and 

receiving one or more system information block groups from the network node, wherein 

the one or more system information block groups comprise the at least one system 

information block group. 

2. (Cancelled) 

3. (Currently Amended) The method according to claim-2...1., wherein the transmitting of the 

request comprises: 

selecting, from a plurality of preambles, a preamble associated with the at least one 

system information block group; and 

preamble. 

4. (Currently Amended) The method according to claim-2.l, wherein the at least one system 

information block group is indicated by transmission timing of the preamble. 

5. (Original) The method according to claim 4, wherein the transmission of the request 

comprises transmitting the request to the network node in accordance with a selected 

transmission timing associated with the at least one system information block group. 

6. (Previously Presented) The method according to claim 1, further comprising: 

receiving notification information from the network node, wherein transmission of the at 

least one system information block group is predefined or derived based at least 

partly on the notification information. 
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7. (Original) The method according to claim 6, wherein the notification information is 

included in minimum system information. 

8. (Previously Presented) The method according to claim 1, wherein the feature of the one 

or more system information blocks comprises at least one of functionality and periodicity of the 

one or more system information blocks. 

9. (Previously Presented) The method according to claim 1, further comprising: 

receiving an indicator from the network node, wherein the indicator indicates at least one 

of: which system information block group is being transmitted from the network 

node, and which system information block group is scheduled to be transmitted 

from the network node. 

10. (Previously Presented) The method according to claim 1, wherein the one or more system 

information block groups further comprise at least another system information block group 

which is not requested by the user terminal. 

I 1. (Currently Amended) The method according to claim 6, wherein the notification 

information indicates a correspondence between--,AkA' preambles and system information block 

groups. 

12. (Currently Amended) An apparatus for requesting system information, comprising: 

at least one processor; and 

at least one memory comprising computer program code which, when executed by the at 

least one processor, cause the apparatus to: 

transmit a request using a preamble for indicating at least one system information 

block group, each of which comprises one or more system information 

blocks, to a network node, wherein the one or more system information 

blocks are grouped according to a feature of the one or more system 

information blocks; and 

receive one or more system information block groups from the network node, 

wherein the one or more system information block groups comprise the at 

least one system information block group. 
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13. (Cancelled) 

14. (Currently Amended) The apparatus according to claim--LU1:, wherein the--,1-t--k~Ht++,>'h', 

cause the apparatus to: 

select, from a plurality of preambles, a preamble associated with the at least one system 

information block group; and 

preamble. 

15. (Currently Amended) The apparatus according to claim--k~ 12, wherein the at least one 

system information block group is indicated by transmission timing of the preamble. 

16. (Currently Amended) The apparatus according to claim 15, wherein the--H1'·-l-fb'l'1'··fi+,t~ 

cause the apparatus to transmit the request to the network node in accordance with a selected 

transmission timing associated with the at least one system information block group. 

17. (Currently Amended) The apparatus according to claim 12, wherein-+ht'·++k,a-\h'3frt' 

further cause the apparatus to: 

receive notification information from the network node, wherein transmission of the at 

least one system information block group is predefined or derived based at least 

partly on the notification information. 

18. (Original) The apparatus according to claim 17, wherein the notification information is 

included in minimum system information. 

19. (Previously Presented) The apparatus according to claim 12, wherein the feature of the 

one or more system information blocks comprises at least one of functionality and periodicity of 

the one or more system information blocks. 
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20. (Currently Amended) The apparatus according to claim 12, wherein the--i>'h~f'{b·t-+,Hf 

further cause the apparatus to: 

receive an indicator from the network node, wherein the indicator indicates at least one 

of: which system information block group is being transmitted from the network 

node, and which system information block group is scheduled to be transmitted 

from the network node. 

21. (Previously Presented) The apparatus according to claim 12, wherein the one or more 

system information block groups further comprise at least another system information block 

group which is not requested by the apparatus. 

22. (Currently Amended) The apparatus according to claim 17, wherein the notification 

information indicates a correspondence between-·,i·H+,f preambles and system information block 

groups. 

23. (Cancelled) 

24. (Currently Amended) A method for transmission of system information, comprising: 

receiving a request using a preamble for indicating at least one system information block 

group, each of which comprises one or more system information blocks, from a 

user terminal to a network node, wherein the one or more system information 

blocks are grouped according to a feature of the one or more system information 

blocks; and 

transmitting one or more system information block groups from the network node, 

wherein the one or more system information block groups comprise the at least 

one system information block group. 

25-4 7. (Cancelled) 

5/7 

Samsung Ex. 1010 
Page 277 of 447



REMARKS 

At the time of the Office Action, claims 1-22 and 24 were pending. Applicant requests 

reconsideration of this application in view of this response. Applicant amends claims 1, 3, 4, 11, 

12, 14-17, 20, 22 and 24. Applicant further cancels 2 and 13. Accordingly, claims 1, 3-12, 14-22 

and 24 are still pending. 

Claim Reiections - 35 U.S. C. § 103 

Claims 1, 6-10, 12, 17-22 and 24 stand rejected under 35 U.S.C. § 103 as being 

unpatentable over Ishii (U.S. Publication No. 2018/0167918), in view of Shukla et al. (U.S. 

Publication No. 2015/0351011; hereinafter, "Shukla"). 

Regarding independent claim 1, the Office Action stated a rejection based on the 

combination of Ishii and Shukla. However, the Office Action noted allowable subject matter in 

claim 2. Amended claim 1 now incorporates the preamble limitation of claim 2. Accordingly, 

claim 1 is now allowable. 

Regarding dependent claims 3-11, these claims directly or indirectly depend from claim 1 

and, therefore, contain allowable subject matter. 

Regarding independent claim 12, the Office Action stated a rejection based on the 

combination of Ishii and Shukla. However, the Office Action noted allowable subject matter in 

claim 13. Amended claim 12 now incorporates the preamble limitation of claim 13. Accordingly, 

claim 12 is now allowable. 

Regarding dependent claims 14-22, these claims directly or indirectly depend from claim 

12 and, therefore, contain allowable subject matter. 

Regarding independent claim 24, the Office Action stated a rejection based on the 

combination of Ishii and Shukla. Amended claim 24 now incorporates the preamble limitation 

recited in amended claim 1. Accordingly, claim 24 is now allowable. 
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Allowable Subiect Matter 

The Office Action indicated that claims 2-5, 11, 13-16 and 22 contain allowable subject 

matter and would be allowable if rewritten in independent form. Applicant has amended 

independent claims 1, 12 and 24 to include the noted allowable subject matter. Therefore, 

Applicant submits that all pending claims are in condition for allowance. 

Request for Interview 

If the Examiner believes that this application is not in condition for allowance in view of 

this response, Applicant requests a conference with the Examiner in an interview. 

Conclusion 

Applicant respectfully submits that in view of this response, the rejections have been 

overcome and requests withdrawal of the 35 U.S.C. § 103 rejections. Applicant reserves all 

rights under the doctrine of equivalents. 

Per 37 C.F.R. 1.136(a)(3), Applicant hereby requests and authorizes the U.S. Patent and 

Trademark Office to (1) treat any concurrent or future reply that requires a petition for extension 

of time as incorporating a petition for extension of time for the appropriate length of time and (2) 

charge all required fees, including extension of time fees and fees under 37 C.F.R. 1.16 and 1.17, 

to Deposit Account No. 506674. 

Dated: 06/27/2019 

Respectfully, 

NICHOLSON DE VOS WEBSTER & ELLIOTT LLP 
(Customer No. 131247) 

/William W. Kidd; Reg. No. 31,772/ 
Name: William W. Kidd 
Reg. No. 31,772 
Direct: (512) 809-7001 
Email: bill.kidd@ndwe.com 

99 Almaden Boulevard, Suite 710 
San Jose, CA 95113 
Main: (408) 675-0441 
Fax: (408) 675-0442 
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Application Number 15568431 

Filing Date 2017-10-20 
INFORMATION DISCLOSURE First Named Inventor I Rui FAN 
STATEMENT BY APPLICANT 

Art Unit 2463 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Melvin C MARCELO 

Attorney Docket Number 4906P51954US1 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

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

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

See attached certification statement. 

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

A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /William W. Kidd; Reg. No. 31,772/ Date (YYYY-MM-DD) 2019-06-27 

Name/Print William W. Kidd Registration Number ~1,772 

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became 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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(54) Access method of wireless communication network 

(57) An access method of a device (10) such as an 
MTG device to a network (20, 30, 40) which allows the 
transmission of small data packets without the need to 
read all the System Information normally required to 
make an initial network access. The device ( 10) may no
tify the network that an access request is occurring from 
a device that was either specifically allowed to use a 
stored access configuration or is accessing the cell using 
modified system information being broadcast by the cell. 
Such notification may be implicit in the characteristics 
(choice of preamble, timing, frequency andior repetition) 
of the access request. The network, preferably having 
knowledge of the method being used by the device to 
access the network, can either reject this access or ac
cept it depending on whether the access was from a 
stored configuration or read from System Information. 
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EP 2 903 349 A1 2 

Description frequency and time resources in a given cell, into indi-
vidual resource allocations for the user equipments which 

Field of the Invention it serves, in other words those UEs which have a con-
nection with the BS. The user equipments are generally 

[0001] The present invention relates to a method of 5 mobile and therefore may move among the cells, prompt-
accessing a wireless communication system comprising 
a base station and subscriber stations for transmitting 
transmission data to the base station. The present inven
tion further relates to a subscriber station, to a base sta
tion and a computer program for use in said method. 
[0002] Particularly, but not exclusively, the present in
vention relates to network access procedures in accord
ance with the L TE (Long Term Evolution) and L TE-Ad
vanced radio technology standards as, for example, de
scribed in the 3GPP TS36 series specifications, Release 
9, 10 and subsequent of the 3GPP specification series. 
However, the present invention is also applicable to 
UMTS, WiMAX and other communication systems in 
which a subscriber station (also referred to as "user ter
minal", "user equipment" or UE, "mobile terminal" etc.) 
attempts access using a random access method. 

Background of the Invention 

ing a need for handovers of radio communication links 
between the base stations of adjacent cells. RRC, or Ra
dio Resource Control, is responsible among other things 
for signalling related to connection management and 

10 handovers to other base stations. A user equipment may 
be in range of (i.e. able to detect signals from) several 
cells at the same time, but in the simplest case it com
municates with one "serving" cell or "primary" cell. A wire
less communication system, and the cells within it, may 

15 be operated in FOO (Frequency Division Duplex} or TDD 
(Time Division Duplex} mode. 
[0008] Figures 2 shows the basic units used for re
source allocation in the L TE system. Resources in the 
system have both a time dimension and a frequency di-

20 mension. Time in the system is divided in units of a sym
bol time or "slot" (where a "slot" has typically a duration 
of seven symbol times), as indicated in Figure 2A. Two 
successive slots form a "subframe" and (in this example) 
ten subframes form a "frame". The frequency bandwidth 

[0003] Wireless communication systems are widely 25 available in the system is divided into a number of sub-
known in which base stations (BSs) provide "cells" and carriers. 
communicate with subscriber stations within range of the 
BSs. In L TE for example, the base stations are generally 
called eNBs or eNBs and the subscriber stations are 
called user equipments or UEs. 
[0004] As an embodiment of the present invention will 
be described later with respect to L TE, it may be worth 
briefly outlining some relevant aspects of L TE network 
topology. 
[0005] The network topology in L TE is illustrated in Fig
ure 1. As can be seen, each UE 10 connects over a wire
less link via a Uu interface to an eNB 20. lt should be 
noted that various types of eNB are possible having dif
fering transmit powers and therefore providing coverage 
areas (cells) of differing sizes. Multiple eNBs deployed 
in a given geographical area constitute a wireless net
work called the E-UTRAN (and henceforth generally re
ferred to simply as "the network"). 
[0006] Each eNB 20 in turn is connected by a (usually) 
wired link using an interface called S1 to higher-level or 
"core network" entities, including a Serving Gateway (S
GW) 40, and a Mobility Management Entity (MME) 30 
for managing the system and sending control signalling 
to other nodes, particularly eNBs, in the network. In ad
dition (not shown}, a Packet Data Network (PON) Gate
way (P-GW) 50 is present, separately or combined with 
the S-GW, to exchange data packets with any packet 
data network including the Internet. As shown in Fig. 1, 
the eNBs 20 communicate among themselves by a (usu
ally) wireless link, using an X2 interface for mutual co
ordination, for example when handing over a UE 10 from 
one eNB to another. 
[0007] In such a system, each BS divides its available 

[0009] The resources available for use by specific U Es 
are allocated by a scheduling function at the eNB. Such 
scheduling is usually determined separately for each 

30 subframe; in other words the resource allocation of a UE 
may vary from one subframe to the next. Resources are 
allocated to UEs both for downlink (DL) and uplink (UL) 
transmission. UEs which have established a connection 
with the eNB are synchronized with the eNB and config-

35 ured with a suitable timing advance (if necessary), so 
that their allocated downlink and uplink resources can be 
fully "orthogonal" (non-interfering) with those of other 
UEs. 
[0010] In L TE, several channels for data and control 

40 signalling are defined at various levels of abstraction 
within the system. 
[0011] Figure 3 shows some of the channels defined 
in L TE at each of a logical level, transport layer level and 
physical layer level, and the mappings between them. 

45 [0012] At the physical layer level, on the downlink, each 
eNB broadcasts a number of channels and signals to all 
UEs within range, whether or notthe UE is currently being 
served by that cell. Of particular interest for present pur
poses, these include a Physical Broadcast Channel 

50 PBCH as shown in Fig. 3. PBCH carries a so-called Mas
ter Information Block (MIB), which gives, to any UEs with
in range of the signal, basic information as described 
below. Primary and Secondary Synchronization Signals 
(PSS/SSS) are also broadcast to all devices within range; 

55 these carry a physical layer identity and physical layer 
cell identity group for identifying the cell. 

2 
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ried on the Physical Down link Shared Channel (POSCH). 
There are various control channels on the downlink, 
which carry signalling for various purposes; in particular 
the Physical Downlink Control Channel, PDCCH, is used 
to carry, for example, scheduling information from a base 
station (called eNB in L TE) to individual UEs being served 
by that base station. The PDCCH is located in the first 
OFDM symbols of a slot. 
[0014] Meanwhile, on the uplink, there is a Physical 
Random Access Channel PRACH which is used to gain 
initial access to the network, as explained in more detail 
below. User data and also some signalling data is carried 
on the Physical Uplink Shared Channel (PUSCH), and 
control channels include a Physical Uplink Control Chan
nel, PUCCH, used to carry signalling from UEs including 
channel quality indication (COi) reports and scheduling 
requests. 
[0015] Since the above mentioned MIB and SIBs are 
important for the invention to be described, some further 
details will be given here. 
[0016] The M IB includes some of the basic information 
which the UE needs to join the network, including system 
bandwidth, number of transmit antenna ports, and sys
tem frame number. Reading the MIB enables the UE to 
receive and decode the SIBs referred to earlier. With re
spect to SIBs, the term "receive" henceforth also implies 
"decode". 
[0017] The SIBs differ in their information content and 
are numbered SIB1, SIB2, and so forth. SIB1 contains 
cell-access related parameters and information on the 
scheduling of other SIBs. Thus, S181 has to be received 
by a device before it can decode other SIBs such as SIB2. 
SIB2 contains information including random access 
channel RACH parameters, referred to below. Currently, 
SIBs are defined up to SIB14, although not all SIBs need 
to be received in order for a UE to access the network. 
For example, S1810 and S1811 relate to an Earthquake 
and Tsunami Warning System. S1814 is intended for use 
with so-called Enhanced Access Barring, EAB, which has 
application particularly to MTG devices (see below). 
[0018] For network access, generally SI81 and SIB2 
are the most important, in other words, at a minimum, a 
UE must normally decode S181 and SI82, in that order, 

being correctly received by a UE, since otherwise, the 
UE may have to wait an appreciable length of time for 
the next transmission. This can be a problem particularly 
for devices at a cell edge or in a coverage hole where 

5 reception is poor. 
[0020] The Physical Random Access Channel 
PRACH, referred to in connection with Figure 3, will now 
be explained since it is also important for the invention 
to be described. As already mentioned, UEs which have 

10 obtained timing synchronization with the network will be 
scheduled with uplink resources which are orthogonal to 
those assigned to other UEs. PRACH is used to carry 
the Random Access Channel (RACH) for accessing the 
network if the UE does not have any allocated uplink 

15 transmission resource. Thus, initiation by the UE of the 
transport channel RACH implies use of the correspond
ing physical channel PRACH, and henceforth the two 
terms RACH and PRACH will be used interchangeably 
to some extent. 

20 [0021] Thus, RACH is provided to enable UEs to trans
mit signals in the uplink without having any dedicated 
resources available, such that more than one terminal 
can transmit in the same PRACH resources simultane
ously. The term "Random Access" is used because (ex-

25 cept in the case of contention-free RACH, described be
low) the identity of the UE (or UEs) using the resources 
at any given time is not known in advance by the network 
(incidentally, in this specification the terms "system" and 
"network" are used interchangeably). So-called "signa-

30 tures" (see below) are employed by the UEs to allow the 
eNB to distinguish between different sources of trans
mission. Unlike the RACH in WCDMA for example, the 
L TE RACH is not designed to carry any user data, al
though the choice of signature can indicate other infor-

35 mation such as the intended size of a subsequent mes
sage (see below). 
[0022] Situations where the RACH process is used in-
elude: 

40 - Initial access from RRC IDLE 
RRC connection re-establishment 
Handover 

in order to communicate with the eNB. Recently, the 
present applicant proposed a reduced version of SIB2 45 -

called SIB2M, intended for MTG devices (see below), 

DL data arrival in RRC_CONNECTED (when non
synchronised) 
UL data arrival in RRC_CONNECTED (when non
synchronised, or no SR resources are available) 
Positioning (based on Timing Advance) such that reception of SIB1 and SIB2M may suffice for 

MTG devices to join the network, although SIB2 will still 
be transmitted for other devices. In the special case of 
MTG devices subject to EAB, SIB14 is also important. 
[0019] Figure 4 illustrates the timings of MIB and SIBs 
in L TE. As can be seen from Figure 4, the MIB is broad
cast relatively frequently, being transmitted four times in 
each frame. The SIBs, which unlike MIB are transmitted 
on POSCH, occur less frequency. The most essential 
SIB1 is repeated four times in every other frame, whilst 
SIB2 and further SlBs typically occur less frequently still. 
The SIBs are repeated to increase the chance of their 

[0023] RACH can be used by the UEs in either of con-
50 tention-based and contention-free modes. In contention-

based access, UEs select any signature at random, at 
the risk of "collision" at the eNB if two or more UEs acci-
dentally select the same signature. Contention-free ac
cess avoids collision, by the eNB informing each UE 

55 which signature it may use (and thus implying that the 
UE is already connected to the network). Contention free 
RACH is only applicable for handover, DL data arrival 
and positioning. 
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[0024] Referring to Figures 5 and 6, the Physical Ran
dom Access Channel PRACH typically operates as fol
lows:-

(i) The network, represented in Figures 5 and 6 by 5 

an eNB 20, informs each UE of the signature to be 
used for contention-free access, as indicated by 
"Message O" in Figure 5. Periodically, the eNB trans-
mits the broadcast channel PBCH mentioned above, 
which can be received by all UEs within range 10 

(whether or not they are connected to the eNB). The 
PBCH (not shown in Figures 5 and 6) is transmitted 
once per frame, and is repeated four times (i.e. a 
complete set of repetitions spans four frames). The 
PBCH includes the MIB as already mentioned. 15 

[0025] The UE 10 receives PBCHforthe cell of interest. 
The information in the PBCH allows the UE to receive 
further SIBs, in particular S1B1 and S1B2 which are con-
tained in POSCH. 20 

(ii) As already mentioned, PRACH related parame
ters are contained in S1B2, including: 

time/frequency resources available for PRACH 25 

signatures available for contention-based 
RACH (up to 64) 
signatures corresponding to small and large 
message sizes. 

[0026] The signatures each have a numerical index 
and the available signatures are indicated by use of a 
number, with all signatures identified by indices up to this 
number being available for contention-based access. 

30 

35 

(iii) The next step differs depending on whether con
tention-based access or contention-free access is 
being attempted. 

(iv) The UE 10 transmits the PRACH preamble (la
belled "Message 1" in Figures 5 and 6, also labelled 
(1) in Figure 6) on the uplink of the serving cell. The 
eNB 20 receives Message 1 and estimates the trans
mission timing of the UE. The PRACH preamble 
transmitted by a UE, having a certain signature, re
sults in a distinctive waveform being received by the 
eNB, and the eNB makes a decision about which 
signature(s) the waveform corresponds to, by corre
lating it with all the possible transmitted signatures. 

(v} The UE 10 monitors a specified downlink channel 
for a response from the network (in other words from 
the eNB). In response to the UE's transmission of 
Message 1, the UE 10 receives a Random Access 
Response or RAR ("Message 2" in Figures 5 and 6, 
also labelled (2) in Figure 6) from the network. This 
contains an UL grant for transmission on PUSCH 
and a Timing Advance (TA) command for the UE to 
adjust its transmission timing. Figure 6 shows the 
details of the RAR, showing the Timing Advance and 
UL Grantfields as well as (in the case of contention
based access) a Temporary Cell Radio Network 
Temporary Identifier (T-CRNTI} field, by which the 
RAR informs the UE of an identifier which it should 
use in its uplink communications following RACH. In 
contention-free access, the UE can be assumed al
ready to have a C-RNTJ. 

(vi) For contention-based access, in response to re
ceiving Message 2 from the network, the UE 10 
transmits on PUSCH ("Message 3" in Figures 5 and 
6, labelled (3) in Figure 6) using the UL grant and 
TA information contained in Message 2. Message 3 
includes a RRC Connection Request as shown in 
Figure 6, and is the "subsequent message" whose 
intended size can be indicated by the choice of pre
amble signature as mentioned above. 

[0027] For contention-based access the U E selects, at 
random, a PRACH preamble signature according to 
those available for contention based access and the in
tended message size. The term "signature" is generally 
used to refer to characteristics of the particular PRACH 
preamble transmission. In L TE this corresponds to the 
preamble sequence. More generally, the signature may 
include the time domain resources and/or the frequency 
domain resources, which can include not only the loca
tion of such resources in time (symbol no.) and frequency 
(subcarrier) but also their extent in time and frequency 
(e.g., numberofsymbols, numberofsubcarriers). Hence
forth the terms "preamble", "preamble sequence", "pre
amble signature" and "signature" will be used inter
changeably, unless the context demands otherwise. 
[0028] In the case of contention-free access, the UE 
employs the PRACH preamble signature which has pre
viously been assigned to it via Message 0. 

40 [0029] In the case of contention-based access, there 
is the chance that the same preamble sequence may 
coincidentally be chosen by another UE also initiating 
random access. A contention resolution message (not 
shown) may be sent from eNB 20 in the event that the 

45 eNB 20 received the same preamble signature simulta
neously from more than one UE, and more than one of 
these UEs transmitted Message 3. If the UE does not 
receive any response from the eNB, the UE selects a 
new signature and sends a new transmission in a RACH 

50 sub-frame after a random back-off time. 

(vii) Further steps, shown in Figure 6, include a RRC 
Connection Setup (labelled (4) in Figure 6) by which 
the eNB responds to the RRC Connection Request, 

55 and a reply from the UE in the form of a RRC Con
nection Setup Complete message as labelled (5) in 
Figure 6. 
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[0030] Figures 5 and 6 show the signalling sequence 
in a simplified form. There is also signalling between the 
eNB and MME 30 and the S-GW of Figure 1. Figure 7 is 
a more comprehensive signalling diagram for the case 
of contention-free access, including this higher-level sig
nalling. As is apparent from Figures5-7, the network ac
cess procedure in L TE is considerably involved and may 
occupy a significant amount of time, particularly if the 
initial steps are delayed by difficulty in receiving the SIBs 
referred to earlier, and/or if there is a need for contention 
resolution in contention-based access. Although it is pos
sible to repeat transmission of SIBs to assist reception, 
this only extends the time taken to complete network ac
cess. Moreover, the power consumption involved may 

[0035] The system information (SI) may be in a plurality 
of parts. For example in L TE as mentioned earlier, SI 
comprises a MIB and a plurality of SIBs, the SIBs being 
transmitted in a different way from the MIB. 

5 [0036] A "stored configuration of access parameters" 
means one or more parameter values held in a memory 
of the device, which would normally be acquired as part 
of SI prior to sending an access request. Preferably, the 
device will attempt to receive the currently-broadcast sys-

10 tern information prior to deciding whether to use the 
stored configuration. Being acquired and stored at some 
earlier time, there is a risk that the stored configuration 
of access parameters will be out of data and thus invalid 

be significant for low-power devices. 15 

for use in the network. Thus, if the broadcast system in
formation can be received, the device will use it, but if 
not, the device may attempt to access the network using [0031] Meanwhile, the advent of machine-to-machine 

communications (M2M) between e.g. smart meters in 
homes and an L TE network creates a large number of 
deployed devices (so-called Machine Type Gommunica-

the stored configuration. 

tion or MTG devices) which must be low cost, low power, 20 

are generally deployed statically and have low-rate, pas-

[0037] The "access request'' means a message trans
mitted by the device to the network in order to gain net
work access or more particularly to obtain a grant of UL 
resources for a data transmission. In the case of L TE, 

sibly periodic data transmissions with potentially long 
gaps. This scenario is also referred to as Small Data 
Transmission. 

the access request includes a random access preamble, 
"Message 1" referred to in the introduction. 
[0038] Generally, an access request based on the 
broadcast information may be expected to be more likely 
to be accepted. Here "receive the broadcast system in-
formation" includes receiving part of the SI. In L TE, for 
example, the device may be able to receive the MIB and 
SIB1, even if it cannot receive subsequent SIBs. How-

[0032] It is therefore desirable to design signalling 25 

which is more efficient than existing L TE signalling by 
being targeted at the Small Data Transmission scenario, 
particularly but not exclusively with respect to MTG de
vices. In particular there is a need to support frequent 
transmission of small amounts of data efficiently with min 30 ever, to generate an access request based on the broad

cast SI would normally require receiving all of MIB, SIB1 
and SIB 2 (or SIB2M). 

imal network impact (e.g. signalling overhead, network 
and radio resources, and delay for resource reallocation). 
It would also be desirable to facilitate access to the net-
work for devices (such as MTG devices) at a cell edge 
or coverage hole. 

Summary of the Invention 

[0033] According to a first aspect of the present inven
tion, there is provided a method of accessing a wireless 
communication network, comprising: 

the network broadcasting system information spec
ifying access parameters for gaining access to the 
network; 
a device which needs access to the network deciding 
whether to use a stored configuration of the access 
parameters, and ifso, transmitting an access request 
to the network on the basis of the stored configura
tion; and 
the network deciding whether or not to accept the 
access request. 

[0034] Here, "the network" may include one or more 
base stations which provide wireless access to a device 
within range. The device may be a terminal or subscriber 
station (also called UE in L TE), but more particularly, may 
be a Machine Type Communication, MTG device. 

[0039] Thus, in embodiments of the present invention 
the device is able to transmit an access request without 

35 necessarily having read all the SI normally required to 
make such a request. This may be a particular advantage 
in the context of so-called Small Data Transmission, 
where devices may have a need to access the network 
(perhaps urgently) but only a small amount of data to 

40 send. As one example applied to L TE, the access request 
might follow reception by the device of MIB and SIB1, 
but not necessarily SIB2 (or SIB2M). 
[0040] As an alternative to use of the stored configu
ration, the device may use the access parameters con-

45 tained in the broadcast SI, which may be either conven
tional SI (for example MIB, SIB1 and SIB2 in the case of 
L TE) or modified SI suitable for MTG devices (MIB, SIB1 
and SIB2M for example). 
[0041] The network receives the access request and 

50 decides whether or not to accept the access request on 
the basis of information available to it. The network may 
be more likely to accept the access request if is aware 
of the use of the stored configuration. Thus, preferably, 
the device indicates use of the stored configuration. In 

55 other words, the device notifies the network that the ac
cess request is based on the stored configuration, pref
erably as part of the access request itself. Such a notifi
cation need not be explicit but may for example be implicit 
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in the manner in which the access request is transmitted. 
The indication may be made in various ways, including 
a flag to denote use of a stored configuration by one 
value, or use of read SI by another value; or by positive 
indication of use of read SI implying, in the absence of 
the positive indication, that a stored configuration used 
has been used. This indication may alternatively be made 
by separate signalling, including possibly signalling out
side the wireless communication network. 
[0042] Moreover, preferably, the device further indi
cates a failure to receive at least part of the system in
formation, again preferably by means of the access re
quest itself. That is, the access request may contain or 
imply a combination of indications. The indication of fail
ure to receive SI may imply to the network that the device 
is located in a coverage hole. 
[0043] In the event that the device holds a plurality of 
stored configurations of the access parameters, the 
method may further comprise the device selecting from 
among the plurality of stored configurations, and indicat
ing the selected stored configuration. Again the indication 
may be implicit in the characteristics of the access re
quest. Here, the selecting may be guided or instructed 
by the network (for example by signalling during wireless 
communication prior to the access attempt). 
[0044] In one embodiment, the access request is a ran
dom access request including, selected by the device, 
any one or more of: 

[0047] The network may respond to a random access 
requestwith a random access response, and may repeat 
transmission of the random access response if the device 
indicates a failure to read system information. 

5 [0048] Preferably, the system information includes an 
indication of whether an access request based on a 
stored configuration will, or will not, be accepted by the 
network. As already mentioned the SI may be broadcast 
in a plurality of parts, in which case it is preferable to 

10 include such an indication in an earlier part of SI (such 
as SIB1 in L TE), increasing the probability that the device 
can receive it. 
[0049] If some system information received by a device 
indicates that an access request based on a stored con-

15 figuration will not be accepted by the network, the device 
attempts to receive a transmission of further system in
formation. Thus, in L TE for example, a device informed 
from reading SIB1 that a stored configuration is not ac
ceptable, must wait until it has correctly read SIB2 (or 

20 SIB2M) before sending the access request. 
[0050] Preferably the network repeatedly transmits the 
further system information and the device repeats at
tempts to receive the further system information until it 
is successfully received (decoded and read). 

25 [0051] For a wireless communication network in which 
wireless communication takes place in time units of 
frames, each frame divided into a plurality of subframes, 
the network decides whether or not to accept the access 
request based on one or more of: 

a preamble from among a set of random access pre- 30 

ambles; and/or whether or not an indication of use of a stored con
figuration has been received; a transmission timing from among a plurality of pos

sible timings; and/or 
a transmission frequency from among a plurality of 

whether the access parameters used for the access 
request are valid; 

possible frequencies; and/or 35 the subframe in which the access request was re
ceived; and a duration in time from a plurality of possible dura

tions; and/or 
an extent in frequency from among a plurality of pos
sible frequency ranges; and/or 
a repetition sequence of signals such as preambles 
in the time and/or frequency domain from among a 
plurality of repetition sequences; 
the device indicating use of the stored configuration 
and/or a failure to read at least part of the system 
information by its selection(s). 

[0045] Normally, selection of a preamble from among 
a set of preambles would imply contention-based access 
as understood in L TE for example. However, this is not 
necessarily the case; it would be possible for a device to 
be configured with a plurality of preambles forcontention
free access. 
[0046] Although the number of available preambles is 
limited in a wireless communication system such as L TE, 
it will be apparent that by selecting from among of the 
above variables, a potentially large number of combina
tions is available for indicating further information (such 
as the stored configuration or failure to read Sl). 

whether or not the access request contains a specific 
signature assigned to the device. 

40 [0052] In any method as defined above, the device may 
obtain the stored configuration from any of: 

factory setting of the device; 
an application layer setting; 

45 system information received during an earlier access 
to the network; or network specifications. 

[0053] In one embodiment, a method as defined above 
is applied to an L TE-based wireless communication sys-

50 tern, the access request including a RA preamble trans
mission of the device (corresponding to "Message 1" in 
Figure 5). 
[0054] ln one embodiment, the device is a Machine 
Type Communication, MTC device. However, the 

55 present invention is also applicable to other classes of 
UEs particularly those at a cell edge or in a coverage hole. 
[0055] Embodiments of the present invention may be 
applied both to a network broadcasting conventional SI 
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(MIB, SIB1, SIB2 etc), and to networks which broadcast 
modified SI (such as SIB2M intended for MTC devices). 
[0056] According to a second aspect of the present 
invention, there is provided a wireless communication 
system, comprising: 

a base station arranged to broadcast system infor
mation specifying access parameters for gaining ac
cess to the system; and 
a device arranged to determine a need for access 
to the system, to decide whether to use a stored con
figuration of the access parameters for an access 
request, and if so, to transmit the access request to 
the base station on the basis of the stored configu
ration; wherein 
the base station is arranged to decide whether or not 
to accept the access request. 

[0057] According to a third aspect of the present inven
tion, there is provided a base station for use in a wireless 
communication network, the base station arranged to: 

broadcast system information specifying access pa
rameters for gaining access to the network; 
receive an access request from a device wishing to 
access the network; and 
decide whether or not to accept the access request 
taking into account whether or not a stored configu
ration of the access parameters has been used for 
the access request. 

[0058] According to a fourth aspect of the present in
vention, there is provided a device for use as a terminal 
in a wireless communication network, the device ar
ranged to: 

receive at least part of broadcast system information 
specifying access parameters for gaining access to 
the network; 
determine a need for access to the system, decide 
whether to use a stored configuration of the access 
parameters for an access request, and if so, to trans
mit the access request to the network on the basis 
of the stored configuration. 

[0059] The above second to fourth aspects may share 
any of the optional features recited above with respect 
to the method of the invention. In particular, the base 
station may receive from the device an indication of the 
use of the stored configuration for the access request, 
and the device may be further arranged to provide such 
an indication either as part of its access request, or sep
arately. Thus, by sending an access request based on a 
stored configuration the device may also (implicitly, by 
characteristics of the access request) provide an indica
tion that a stored configuration of access parameters has 
been employed. 
[0060] According to a further aspect of the present in-

vention there are provided computer-readable instruc
tions which, when executed by a processor of a trans
ceiverdevice in a wireless communication system, cause 
the device to provide the base station or the terminal as 

5 defined above. 
[0061] Thus, embodiments of the present invention in
volve a new access method of devices to a network which 
allows the transmission of small data packets without the 
need to read all the System Information normally required 

10 to make an initial network access. This access method 
may be particularly beneficial for M2M communication 
with MTC devices. The behaviour goes beyond existing 
methods specifically including the ability to notify the net
work that initial access is occurring from a device that 

15 was either specifically allowed to use a stored access 
configuration or is accessing the cell using SI (or modified 
SI) being broadcast by the cell. 
[0062] Embodiments of the present invention enable 
the configuration of RACH for initial access without the 

20 normal broadcast signalling required for pre-configura
tion of a modified method for initial access of a device to 
a network, and target low-cost M2M applications that 
usually require transmission of infrequent small amounts 
of data. ln particular, embodiments of the present inven-

25 tion are suitable for use in the case of infrequent machine 
small packet transmissions from a higher layer perspec
tive and the configuration of infrequent small data packet 
UL transmissions. 
[0063] In embodiments, the network is informed of the 

30 method being used by the device to access the network 
and can either reject this access or accept it depending 
on whether the access was from a stored configuration 
or read from System Information reading (e.g. S1B2M). 
[0064] In general, and unless there is a clear intention 

35 to the contrary, features described with respect to one 
aspect of the invention may be applied equally and in 
any combination to any other aspect, even if such a com
bination is not explicitly mentioned or described herein. 
[0065] As is evident from the foregoing, the present 

40 invention involves signal transmissions between a termi
nal and a base station in a wireless communication sys
tem. The "terminal" referred to here, also referred to as 
a subscriber station or UE, may take any form suitable 
for transmitting and receiving such signals. For the pur-

45 pose of visualising the invention, it may be convenient to 
imagine the terminal as a mobile handset but no limitation 
whatsoever is to be implied from this. In preferred em
bodiments of the present invention, the base station will 
typically take the form proposed for implementation in 

50 the 3GPP L TE and 3GPP L TE-A groups of standards, 
and may therefore be described as an eNB (eNB) (which 
term also embraces Home eNB or HeNB) as appropriate 
in different situations. However, subject to the functional 
requirements of the invention, the base station may take 

55 any other form suitable for transmitting and receiving sig
nals from terminals. 
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Brief Description of the Drawings 

[0066] Reference is made, by way of example only, to 
the accompanying drawings in which: 

Figure 1 shows the basic system architecture in a 
L TE-based wireless communication system: 
Figure 2 shows the relationship between frames, 
subframes and slots in L TE; 
Figure 3 shows relationships between various uplink 
channels defined in L TE; 
Figure 4 shows timings of transmission of system 
information (SI) in L TE; 
Figure 5 shows in simplified form a random access 
(RACH) procedure in L TE; 
Figure 6 shows the RACH procedure in more detail, 
including the contents of a random access response 
(RAR); 
Figure 7 is a detailed signalling diagram showing net
work entry and subsequent procedures in L TE: 
Figure 8 is a first flowchart of steps in embodiments 
of the present invention; 
Figure 9 is a second flowchart of steps in embodi
ments of the present invention; 
Figure 10 is a schematic diagram of a UE to which 
the present invention may be applied; and 
Figure 11 is a schematic diagram of an eNB to which 
the present invention may be applied. 

Detailed Description 

[0067] The following description will refer to "UEs" and 
"MTC devices" interchangeably. For present purposes, 
MTC devices can be regarded as one class of UEs, to 

parameters which are potentially not currently allowed 
by a cell. Desirably, some mechanism should exist for 
the UE to know whether it can use the stored access 
parameters or not, and to indicate to the network that a 

5 stored access parameters are being used. 
[0070] Some methods for using RACH for initial data 
access have been described before, including using 
Message 1 as an indication of the amount of data that 
the UE has available for transmission stored in it's uplink 

10 data buffer. One possible extension of this is that the 
initial access using a stored PRACH configuration is in
dicated to the eNB. Thus, the eNB would know that the 
access to the eNB is being performed by a MTC device 

that has either been allocated a certain stored RACH 
15 access parameters as a result of a previous RRC active 

mode connection or by having read the valid parameters 
from system information (typically in S1B14) or from 
SIB2M. 
[0071] As explained in U.S provisional patent applica-

20 tion No. 13/02455 assigned to the present applicant, it is 
possible to indicate changes in SIB1, SIB2 and/or SIB2M 
(a modified SIB2 for MTG devices) by use of flag bits that 
are stored either in legacy PBCH or in a newly defined 
MTC PBCH. This allows a device to know whether the 

25 SI has changed (and thus by implication whether stored 
access parameters corresponding to any of SI81, 
SIB2/SIB2M remain valid). 
[0072] In embodiments of the present invention, the 
device is configured to read system information con-

30 tained either in SIB2M, and/or SI81 and/or SI814 and 
then based on an indicator bit or bits stored in SIB2M, 
SIB1 or SIB14 can either use a previously stored config
uration or re-read SIB2 or SIB2M to obtain a valid con-
figuration. 

which the present invention is particularly relevant, al- 35 

though the present invention is applicable to other class-
[0073] The main benefit of this scheme is that the in
dication of the configuration that the device used is sig-

es of UEs. 
[0068] For the transmission of data to and from MTC 
devices that are located in low signal condition areas, 
one solution being investigated is the use of repetition of 40 

key system information, being broadcast by an eNB to 
allow a MTC device to receive this information with a 

nalled quickly to the network so the network (more par
ticularly the eNB) has full knowledge of the method being 
used by the device to access the network and can either 
reject this access or accept it depending on whether the 
access was from a stored configuration or read from Sys-
tem Information reading (e.g. SIB2M). 

lower SNR than normal, potentially going -15dB below 
cell edge SNR levels. Here, "key system information" 
means all the SI needed by a set of devices to access 45 

the network. For example if devices are not moving, then 
SIBs related to measurements for coping with mobility 

[0074] Some embodiments will now be described in 
more detail. In general, unless otherwise indicated, the 
embodiments described below are based on L TE, where 
the network comprises multiple eNBs and MTC devices 
are allowed to attach to the network. 

are not required for these devices to access the network. 
As already mentioned, however, this will lead to the sit
uation where initial access by the MTC device can be 
delayed significantly due to the time taken to read system 
information from a cell before attempting to access that 
cell. 
[0069] A principle in embodiments of the present in
vention is to reduce or avoid this delay by allowing the 
device to use stored access parameters in certain cir
cumstances. The use of previously stored access param
eters will result in the U E being allowed to transmit using 

[0075] The RACH procedure in L TE was explained in 
the introduction. Whilst suited to UEs of human users 

50 (also called H2H for human-to-human, as opposed to 
M2M), where the UEs tend to be mobile and data traffic 
may be high, the procedure is less suited for MTC devices 
and Small Data Transmission. Conceptually MTC traffic 
is different as devices are generally static in one location 

55 and transmit low data volumes. Some use of this can be 
made to improve the mechanism for an MTC device to 

8 

connect to the network to either send or receive data. 
[0076] The trigger data for an MTC device to start the 
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connection procedure to a network from IDLE mode (i.e. 
not connected) are defined as either: 

MO: Mobile Orientated data, where the MTC device 
itself requires to either read data from the network 
or send data to the network and can start a RACH 
procedure, or 
MT: Mobile Terminated data, where the MTC device 
is instructed by the network to initiate RACH proce
dure to receive incoming data. 

[0077] In embodiments, a modified RACH procedure 
can be triggered by either MO or MT data. 
[0078] After reading MIB information, conventionally 
the UE will proceed to read S1B2 information which will 
contain, amongst other information, the RACH configu
ration to be used in the RACH procedure. 
[0079] RACH configuration usually has to be read eve
ry time the device accesses the network due to the like
lihood of changes in MTC RACH configuration (consid
ering different RACH resources allocated, dependent on 
different coverage deficit experienced by the device). 
This assumption holds even if the device is mainly located 
in the same physical location, since the propagation 
channel could vary in time due to different factors. 
[0080] The proposed scheme preferably involves 
reading S1B1 which as already mentioned, includes 
pointers to other SIBs so that they may be read. Then, 
preferably using a flag (or other indicator) stored in S1B1, 
to either use a previously stored configuration or re-read 
S1B2 to obtain a valid configuration. 
[0081] The process involves storing the RACH config
uration from radio resource configuration (radioRe
sourceConfigCommon) from previous reception of S1B2 
or S1B14, and re-using this if allowed by signalling in eNB 
or in the absence of any alternative. 
[0082] The scheme then preferably indicates the use 
of a previously stored configuration using data that can 
be sent together with the initial RACH access ("Message 
1 "). This can be information indicating that the stored 
configuration was obtained from either a previous con
figuration which was made during an active RRC con
nection or obtained from modified System Information 
broadcast by the cell, e.g. a new SIB such as S1B2M (a 
SIB specifically for machine type communications ac
cess). 

First Embodiment 

[0083] For a first embodiment, Figure 8 indicates a pos
sible flow sequence of events where the indicator for the 
stored configuration can be sent as part of Message 1 
(PRACH signature transmission). 
[0084] To begin with, it is assumed that a MTC device 
has no current access to the network, but may have 
gained access at some time(s) in the past, and may have 
stored in its memory some access parameters applicable 
at that time. For example the most recent access param-

eters may be held in memory, over-writing any previous 
stored configuration. 
[0085] In step S10, the MTG device determines a need 
for gaining network access, typically due to having some 

5 data ready to transmit to the network. 
[0086] In step S 11, the device checks whether it has 
a stored configuration which might be used for an access 
request. This step might be conditional on receiving suf
ficient SI (such as MIB and SIB1) to inform the device 

10 that a stored configuration is allowed by the network. 
[0087] If there is no stored configuration (S 11, N) ( or 
if use of a stored configuration is not allowed), the flow 
proceeds to S12 where the device is required to read 
(further) SI in order to obtain the RACH configuration. 

15 For example, even if the device has already received MI B 
and SIB1, it must now receive SIB2 to obtain this infor
mation. SIB2M, if it is being transmitted for use of MTG 
devices, may be received instead. 
[0088] Proceeding further with this case (which corre-

20 sponds to the conventional procedure), the device then 
sends a PRACH signature in accordance with the re
ceived RACH configuration (S14). Assuming the device 
has no existing connection with the network, this would 
be by way of contention-based access. 

25 [0089] The network receives the PRACH signature 
(S16) and sends a RAR (S18), followed by contention 
resolution if necessary. This would be followed by the 
remaining steps of the conventional signalling sequence 
shown in Figure 7, including the RRC Connection Re-

30 quest, RRC Connection Setup and so forth. 
[0090] Meanwhile, if in step S11 the device does have 
a stored configuration (and preferably, knows that use of 
a stored configuration is allowed), the flow follows the 
branch indicated by S11, Y according to which the device 

35 sends a PRACH signature based on the stored configu
ration or in other words, using values of access param
eters contained in the stored configuration. There may 
be more than one stored configuration as explained later. 
In doing so, preferably, the device indicates use of the 

40 stored configuration in some way; usually this will be 
achieved by implicit signalling as described below. 
[0091] Then, in S15 the network receives the PRACH 
signature and checks whether it has a valid configuration. 
The configuration may include for example the choice of 

45 signature, time and/or frequency used to transmit it, and 
so forth. 
[0092] If the configuration is valid (S17, Y) the network 
sends the RAR. If not (S17, N) it rejects the access re
quest. That is, the eNB which receives the request may 

50 simply ignore it, or may send a signal to notify the device 
of rejection of the request. If its request is ignored (or 
positively rejected) the device may try again, preferably 
after a renewed attempt to read SI. One feature of this 
embodiment is the use of an UL indication in Message 1 

55 that a stored configuration for PRACH has been used for 
the 1 st PRACH attempt by the MTG device. 

9 

[0093] This indication can be by the choice of a pre
defined specific preamble for Message 1 (signature 
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[0103] The flow in this case proceeds to the network 
receiving the PRACH signature (S39) and deciding 
whether the stored configuration is valid or not. For ex
am pie if the PRACH signature transmission reflects an 

and/or duration) or frequency/time domain sequence of 
preambles (as preambles are repeated). Another possi
bility is that the RACH preamble is transmitted by the 
device so as to be received at a pre-defined point in time 
(with known pre-defined defined timing point that allows 
the network to distinguish between different types of ac
cess (either with the stored configuration or without). 
[0094] The number of preamble signatures used for 
this method can be one or any number of preamble sig
natures. 

5 out-of-date configuration, the network may reject the ac
cess request, in which case (S42, N) the network ignores 
the access request (S44). Conversely if the stored con
figuration is valid, this will lead to an acceptable access 
request to which the network responds with a RAR. Un-

[0095] Another way that can be used for the indication 
of the choice of either SIB2/SIB2M parameters ora stored 
radio resource configuration can be additional signaling 
bits in the UL message sent by a device to the network. 
[0096] As indicated by the right-hand branch of Figure 
8 (S12, S14, S16, S18), an MTC UE could also have to 
read SI82 if there is no other option available for it. 

10 like the conventional procedure, this may be a repeated 
RAR as indicated in S43, to deal with the indication that 
the device is in a coverage hole and will therefore find it 
difficult to receive the RAR. 
[0104] On the other hand, if the device has either no 

Second Embodiment 

15 stored configuration at all, or if it knows from SI read so 
far that the stored configuration would not be allowed 
(S33, N) this means that the device has to wait for one 
or more repetitions in order to successfully read the re
quired SI (in particular SIB2). The flow thus proceeds to 

20 S34 where the device reads SI a sufficient number of 
[0097] The principle of the first embodiment can be ex- times to obtain the RACH configuration, and then (S37) 
tended to the case where the device is located in a cov
erage hole, making it difficult to read SI even after repe
tition. The second embodiment allows the device to in-
dicate this fact to the network. 25 

[0098] In Figure 9, a more detailed procedure is shown 
in comparison with Figure 8, where the UE can either 
indicate that it has used a stored configuration and/or 
that the SI was read using the repeated broadcasts of 
the SI. lt is assumed that the device has a need to access 30 

the network. 
[0099] As would also be present in the first embodi
ment, an initial step S30 is shown of the MTC device 
receiving a broadcast of PSS/SSS identifying the cell. In 
S31 the device reads PBCH. which as already mentioned 35 

includes the MIB. 
[0100] The device then attempts to read SIB1 and 
SIB2. In S32, it is determined whether or not SIB2 can 
be read without repetition, in other words without having 
to receive more than one transmission of SIB2. 40 

[0101] lfSIB2 can be read without repetition, the device 
can proceed with the conventional RACH procedure as 
indicated in S35, S38 S41 and S46, that is, by using the 
broadcast SI without having to resort to a stored config
uration. Here, the broadcast SI could include SIB2M in 45 

place of S182, if available. 
[0102] If SI B2 cannot be read without repetition ( or can
not be read at all) (S32, N) the flow process to S33 where 
the device checks whether it has a stored configuration 
to use for an access request. If it does (S33, Y) it proceeds 50 

to send a PRACH signature based on the stored config
uration in S36. However, in this case the characteristics 
of the PRACH signature transmission (preamble, timing, 
frequency, etc) indicates not only the use of a stored con
figuration, but also the fact that the device was unable to 55 

read SIB2 without repetition. As indicated in the Figure, 
this may be equivalent to indicating that the device is in 
a coverage hole. 

10 

sends a PRACH signature. In this choice, the character
istics of the PRACH signature transmission indicate to 
the network that the device is in a coverage hole, similarly 
as in S36, but there is no need to indicate use of a stored 
configuration. If desired, a positive indication could be 
made to the effect that a RACH configuration based on 
read SI was being employed. In step S40, the network 
receives the PRACH signature and responds with a RAR. 
As in the case of S43, this may be a repeated RAR to 
assist reception by the device in a coverage hole. 
[0105] To summarise the above, in this embodiment 
the device will try and read normal SI but if this fails then 
it will use the stored configuration and signal the use of 
the stored configuration to the network, which can decide, 
on the basis that the stored configuration is no longer 
valid and should be renewed, that it can ignore this ac
cess attempt. Again, a signal rejecting the access request 
could be transmitted if desired. 
[0106] If the network knows that the access attempt 
comes from a stored configuration, the response may be 
different than (or interpreted differently to) a normal 
RACH response, si nee the random access response may 
already include a confirmation of UE RNTI and immediate 
access to UL radio resources for the sending of a small 
data packet in the first UL transmission from the device. 
Thus for example the device may be assumed by the 
device to be for immediate data transmission. This could 
reduce the amount of messaging that is sent after initial 
access by removing the need for the RRC configuration 
setup messages shown in Figure 7 (e.g. RRC Connection 
Reconfiguration (measurement configuration) and RRC 
Connection Reconfiguration (Radio Bearer Setup)). 
[0107] If a valid stored configuration is not present, 
then the device will read the SI that is being (typically 
being repeated) broadcast for a device in a coverage 
hole. This can also be indicated in the UL message, as 
the response may have to be sent with higher power/and 
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or repetitions to reach the device in the coverage hole. 

Third Embodiment 

[0108] A third embodiment is similar to the first and 5 

second embodiments, except that an MTC UE may also 
use the same random access configuration as non-MTC 
devices. In otherwords the MTG devices may be required 
to employ the conventional procedure for reading SI, in 
place of the modified procedure provided by the present 10 

invention. It could be determined on the basis of a flag 
(e.g. in MIB or SI81) whether the UE must receive S1B2 
or not. In the case that the U E uses the PRACH resources 
indicated in SI82, following the conventional procedure, 
no additional bit(s) or special signature is needed to be 15 

used. 
[0109] Such a flag would of course be received by all 
devices in the cell, not only MTC devices. This flag might 
not be needed for UEs located in regular coverage areas; 
it may be used by any device that requires fast access 20 

to the radio resources, i.e. to send one or a small number 
of packets with reduced control signalling overhead. 
[0110] In variations of these embodiments the PRACH 
resources for MTC UEs may be restricted in the time 
domain (e.g. only available in certain subframes). ln a 25 

further variation, an MTC UE is configured with a dedi
cated preamble/signature and uses the contention free 
RACH procedure (in the designated subframes). Use of 
designated subframes in this way would allow re-assign
ment of the limited number of available preambles, such 30 

that use of the present invention would be available only 
in certain subframes with the conventional procedure in 
force during other subframes. 
[0111] For contention-based access a set of pream-
bles would be assigned in common for the MTC devices, 35 

some of which preambles could be used to indicate use 
of a stored configuration, and others possibly indicating 
a coverage hole. Whilst for contention-free access, each 
MTC device would be assigned a small number of pre
ambles, such as one for each of a plurality of stored con- 40 

figurations plus a preamble for conventional random ac
cess. 
[0112] If the network receives indication of stored con
figuration access but requires that a UE has to re-read 
broadcast parameters and discard the stored configura- 45 

tion, then another signal can tell the UE to re-read SI (e.g. 
Message 3 or another message sent by the network to 
the UE). 
[0113] Use of a timer, or counting a number of access 
attempts, can prevent the U E from accessing the network 50 

with a stored configuration so it has to re-read access 
parameters from the SIB. 
[0114] Stored configuration could come from the ap
plication layer (OAM, oneM2M configuration): 

Factory setting 
Application layer setting (e.g. from an app) 
Read from SI (at some earlier point in time) 

55 

11 

Specifications 

[0115] There could be multiple stored configurations 
available for use in the UE. 
[0116] A method needs to be defined where the UE 
selects which stored configuration to use, perhaps de
fined as a priority list. 
[0117] Stored configuration priority could be controlled 
by a DL flag (part of PBCH or SIB). For example, if the 
eNB wishes to notify the UE not to use any default con
figuration (or a specific default configuration), then the 
DL indication would control this in the UE. 
[0118] Therefore the UL indication could be multi-level, 
e.g. if a previously read stored configuration expires then 
the UE could use the default (specification/factory set
ting)configuration and indicate this with a different UL 
indicator to the eNB. 
[0119] As indicated above with respect to steps S34, 
S37, S40, S45 of Figure 9, an MTC device may indicate 
being in a coverage hole with an UL indication, which 
can be sent as part of the PRACH procedure. This can 
be used for the basestation to repeat DL transmission to 
reach the device in the poor coverage area. 
[0120] This stored configuration mode of operation 
could also be an option for handsets intended for oper
ation in coverage deficit areas, not just MTC devices, 
assuming it is compliant with the new UE category that 
might be defined for this category of devices. 
[0121] Various modifications are possible within the 
scope of the invention. 
[0122] In the above description, an MTC device indi
cated use of a stored configuration by the characteristics 
of a PRACH preamble transmission. However, other UL 
signalling could be used for this purpose, including sig
nalling outside of the L TE network (for example via Wi
Fi or a wired cable connection if available). An indication 
is used to indicate that the device is in poor coverage 
area, and therefore needs to receive SJ in a dedicated 
way. 
[0123] Notification of use of a stored configuration 
would allow the network to send a massively repeated 
Message 2 (RAR) in a way which is specifically designed 
for operation of devices in coverage deficit areas, by al
lowing the device to increase the probability of decoding 
Message 2 successfully. Thus, embodiments of the 
present invention can involve repetition of RAR in addi
tion to repetition of SIBs. 
[0124] The UL indication could be a short "ping" type 
of message, where the use of a certain preconfigured 
RACH access (in other words an access request having 
certain preamble/timing/frequency and/or repetition 
characteristics) is used by the device to indicate a "can 
you hear me?" message, to which the networks can ac
knowledge with a "yes I can" message. This would allow 
the device to return to sleep. If the device does not hear 
the response, then it would typically repeat the UL mes
sage until it gets a response. If no response was availa
ble, the device would raise a user alarm (e.g. if the device 
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also is connected to the internet by cable or WiFI con
nection). 
[0125] Figure 8 is a block diagram illustrating an ex
ample of a UE 10 to which the present invention may be 
applied. The UE 10 mayincludeanytypeofdevicewhich 
may be used in a wireless communication system de
scribed above and may include cellular (or cell) phones 
(including smartphones), personal digital assistants 
(PDAs) with mobile communication capabilities, laptops 
or computer systems with mobile communication com
ponents, and/or any device that is operable to commu
nicate wirelessly. The UE 10 includes transmitter/receiv-
er unit(s) 804 connected to at least one antenna 802 (to
gether defining a communication unit) and a controller 
806 having access to memory in the form of a storage 
medium 808. The controller 806 may be, for example, 
Microprocessor, digital signal processor (DSP), applica
tion-specific integrated circuit (ASIC), field-programma-
ble gate array (FPGA), or other logic circuitry pro
grammed or otherwise configured to perform the various 
functions described above, such as determining whether 
or not to employ a stored configuration of access param
eters to construct an access request. For example, the 
various functions described above may be embodied in 
the form of a computer program stored in the storage 
medium 808 and executed by the controller 806. The 
transmission/reception unit 804 is arranged, under con-
trol of the controller 806, to transmit an access request, 
receive signals from an eNB such as SI or RAR, and so 
forth as discussed previously. 
[0126] Figure 9 is a block diagram illustrating an ex
ample of an eNB 20 to which the present invention may 
be applied. The base station 20 includes transmitter/re
ceiver unit(s) 904 connected to at least one antenna 902 
(together defining a communication unit) and a controller 
906. The controller may be, for example, Microprocessor, 
DSP, ASIC, FPGA, or other logic circuitry programmed 
or otherwise configured to perform the various functions 
described above, such as broadcasting PBCH, transmit-

cell. 
[0128] The invention has been described with refer
ence to L TE/L TE-A but could also be applied to other 
communications systems such as UMTS and WiMAX. 

5 [0129] Any of the embodiments and variations men
tioned above may be combined in the same system. Fea
tures of one embodiment may be applied to any of the 
other embodiments. 
[0130] In any of the aspects or embodiments of the 

10 invention described above, the various features may be 
implemented in hardware, or as software modules run-
ning on one or more processors. 
[0131] The invention also provides a computer pro
gram or a computer program product for carrying out any 

15 of the methods described herein, and a computer read
able medium having stored thereon a program for carry
ing out any of the methods described herein. 
[0132] A computer program embodying the invention 
may be stored on a computer-readable medium, or it 

20 may, for example, be in the form of a signal such as a 
downloadable data signal provided from an lnternetweb-
site, or it may be in any other form. 
[0133] It is to be understood that various changes 
and/or modifications may be made to the particular em-

25 bodiments just described without departing from the 
scope of the claims. 

Industrial Applicability 

30 [0134] The invention enables devices, particularly but 
not exclusively MTC devices, to access a wireless com
munication system without having to receive all the SI 
conventionally required in order to obtain the access pa
rameters for an access request. It therefore contributes 

35 to efficient use of the system particularly in the Small 
Data Transmission scenario. 

Claims 
ting SIBs and receiving an access request from a device. 40 

For example, the various functions described above may 1. A method of accessing a wireless communication 
be embodied in the form of a computer program stored 
in the storage medium 908 and executed by the controller 
906. The transmission/reception unit 904 is responsible 
for U E-specific signalling and broadcast messages under 45 

control of the controller 906. 
[0127] To summarise, embodiments of the present in
vention allow, for devices such as MTG devices, the 
transmission of small data packets without the need to 
read all the System Information normally required to 50 

make an initial network access. Whilst reception of the 
MIB and preferably SIB1 would normally be required, this 
is not necessarily essential. The behaviour goes beyond 
existing methods specifically including the ability to notify 
the network that initial access is occurring from a device 55 

that was either specifically allowed to use a stored access 
configuration, or is accessing the cell using modified sys-
tem information (such as S1B2) being broadcast by the 

12 

network, comprising: 

the network broadcasting system information 
specifying access parameters for gaining ac
cess to the network; 
a device which needs access to the network de
ciding whether to use a stored configuration of 
the access parameters, and if so: 

transmitting an access request to the net
work on the basis of the stored configura
tion; and 
indicating use of the stored configuration; 
and 

the network deciding whether or not to accept 
the access request. 
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2. The method according to claim 1 further comprising 
the device attempting to receive the broadcast sys-
tem information and deciding whether to use the 
stored configuration or access parameters based on 
received system information, depending on the out- 5 

come. 

3. The method according to any preceding claim, fur
ther comprising the device indicating a failure to re-
ceive at least part of the system information. 10 

4. The method according to any preceding claim 
wherein the device holds a plurality of stored config
urations of the access parameters, the method fur-
ther comprising the device selecting from among the 15 

plurality of stored configurations, and indicating the 
selected stored configuration. 

5. The method according to any preceding claim 
wherein at least one of the indicating use of the 20 

stored configuration. indicating a failure to receive 
at least part of the system information and indicating 
the selected stored configuration are implicit in the 
access request. 

9. The method according to claim 8 wherein if the sys
tem information indicates that an access request 
based on a stored configuration will not be accepted 
by the network, the device attempts to receive a 
transmission of further system information, the net
work repeatedly transmitting the further system in
formation and the device repeating attempts to re
ceive the further system information until it is suc
cessfully received. 

10. The method according to any preceding claim 
wherein wireless communication in the network 
takes place in time units of frames, each frame di
vided into a plurality of subframes, and the network 
decides whether or not to accept the access request 
based on one or more of: 

whether the access parameters used for the ac
cess request are valid; 
the subframe in which the access request was 
received; and 
whether or not the access request contains a 
specific signature assigned to the device. 

6. The method according to claim 5 wherein the access 
request is a random access request including, se
lected by the device: 

25 11. The method according to any preceding claim 
wherein the device obtains the stored configuration 
from any of: 

a preamble from among a set of random access 30 

preambles; andior 
a transmission timing from among a plurality of 
possible timings; and/or 
a lransm ission frequency from among a plurality 

factory setting of the device; 
an application layer setting; 
system information received during an earlier 
access to the network; or 
network specifications. 

of possible frequencies; and/or 35 12. A wireless communication system, comprising: 
a duration in time from a plurality of possible 
durations; and/or 
an extent in frequency from among a plurality of 
possible frequency ranges; and/or 
a repetition sequence of signals such as pream- 40 

bles in the time and/or frequency domain from 
among a plurality of repetition sequences; 
the device indicating use of the stored configu
ration and/or a failure to receive at least part of 
the system information by its selection(s). 45 

7. The method according to claim 6 further comprising 
the network responding to the random access re
questwith a random access response, and repeating 
transmission of the random access response if the 50 

device indicates a failure to receive system informa-
tion. 

8. The method according to any preceding claim, the 
system information including an indication ofwheth- 55 

er an access request based on a stored configuration 
will, or will not, be accepted by the network. 

13 

a base station arranged to broadcast system in
formation specifying access parameters for 
gaining access to the system; and 
a device arranged to determine a need for ac
cess to the system, to decide whether to use a 
stored configuration of the access parameters 
for an access request, and if so, to transmit the 
access request to the base station on the basis 
of the stored configuration and indicate use of 
the stored configuration; wherein 
the base station is arranged to receive the ac
cess request and the indication, and to decide 
whether or not to accept the access request. 

13. A base station for use in a wireless communication 
network, the base station arranged to: 

broadcast system information specifying access 
parameters for gaining access to the network; 
receive, from a device wishing to access the net
work, an access request and an indication of 
whether or not a stored configuration of the ac-
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cess parameters has been used for the access 
request; and 
decide whether or not to accept the access re
quest taking into account the indication. 

4. The method according to any preceding claim 
wherein the device (10) holds a plurality of stored 
configurations of the access parameters, the method 
further comprising the device (10) selecting from 

14. A device for use as a terminal in a wireless commu
nication network, the device arranged to: 

5 among the plurality of stored configurations, and in
dicating to the base station (20) the selected stored 
configuration. 

5. The method according to any preceding claim receive at least part of broadcast system infor
mation specifying access parameters for gain
ing access to the network; 
determine a need for access to the system, de
cide whether to use a stored configuration of the 
access parameters for an access request, and 

10 wherein at least one of the indication of use of the 
stored configuration, indicating a failure to receive 
at least part of the system information and indicating 
the selected stored configuration are implicit in the 
access request. 

if so, to transmit the access request to the net- 15 

work on the basis of the stored configuration and 6. The method according to claim 5 wherein the access 
indicate use of the stored configuration. 

15. Computer-readable instructions which, when exe
cuted by a processor of a transceiver device in a 20 

wireless communication system, cause the device 
to provide the base station according to claim 13 or 
the device according to claim 14. 

Amended claims in accordance with Rule 137(2) 
EPC. 

1. A method of accessing a wireless communication 

25 

system comprising: 30 

a base station (20) in the system broadcasting 
system information specifying access parame
ters for gaining access to the system; 
a device ( 10) which needs access to the system 35 

deciding whether to use a stored configuration 
of the access parameters for an access request, 
and if so, transmitting the access request to the 
base station (20) on the basis of the stored con-
figuration; characterised by: 40 

the device (10) providing to the base station (20) 
an indication of use of the stored configuration; 
and 

request is a random access request including, se
lected by the device (10): 

a preamble from among a set of random access 
preambles; and/or 
a transmission timing from among a plurality of 
possible timings; and/or 
a transmission frequency from among a plurality 
of possible frequencies; and/or 
a duration in time from a plurality of possible 
durations; and/or 
an extent in frequency from among a plurality of 
possible frequency ranges; and/or 
a repetition sequence of signals such as pream
bles in the time and/or frequency domain from 
among a plurality of repetition sequences; 
the device (10) indicating use of the stored con
figuration and/or a failure to receive at least part 
of the system information by its selection(s). 

7. The method according to claim 6 further comprising 
the base station (20) responding to the random ac
cess request with a random access response, and 
repeating transmission of the random access re
sponse if the device ( 10) indicates a failure to receive 
system information. 

8. The method according to any preceding claim, the the base station (20) deciding whether or not to 
accept the access request taking into account 
said indication. 

45 system information including an indication of wheth
er an access request based on a stored configuration 
will, or will not, be accepted by the base station (20). 

2. The method according to claim 1 further comprising 
the device (10) attempting to receive the broadcast 
system information and deciding whether to use the 50 

stored configuration or access parameters based on 
received system information, depending on the out
come. 

3. The method according to any preceding claim, fur- 55 

ther comprising the device (10) indicating to the base 
station (20) a failure to receive at least part of the 
system information. 

14 

9. The method according to claim 8 wherein if the sys
tem information indicates that an access request 
based on a stored configuration will not be accepted 
by the base station (20), the device (10) attempts to 
receive a transmission offurther system information, 
the base station (20) repeatedly transmitting the fur
ther system information and the device (10) repeat
ing attempts to receive the further system informa
tion until it is successfully received. 
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ceive from the device (10) an indication of 
whether or not a stored configuration of the ac
cess parameters has been used for the access 
request; and 

10. The method according to any preceding claim 
wherein wireless communication in the system takes 
place in time units of frames, each frame divided into 
a plurality of subframes, and the base station (20) 
decides whether or not to accept the access request 
based on one or more of: 

5 decide whether or not to accept the access re
quest taking into account the indication. 

whether the access parameters used for the ac
cess request are valid; 

14. A device (10) for use as a terminal in a wireless com
munication system in which a base station (20) 

the subframe in which the access request was 
received; and 
whether or not the access request contains a 
specific signature assigned to the device (10). 

10 broadcasts system information specifying access 
parameters for gaining access to the system, the de
vice ( 10) arranged to: 

11. The method according to any preceding claim 15 

wherein the device (10) obtains the stored configu
ration from any of: 

factory setting of the device (10); 
an application layer setting; 20 

system information received during an earlier 
access to the system; or 
system specifications. 

12. A wireless communication system, comprising: 25 

a device (10) wishing to access the system; and 
a base station (20) arranged to broadcast sys
tem information specifying access parameters 
for gaining access to the system, and receive, 30 

from the device (10) wishing to access the sys
tem, an access request; wherein 
the device (10) is arranged to determine a need 
for access to the system, to decide whether to 
use a stored configuration of the access param- 35 

eters for an access request, and if so, to transmit 
the access request to the base station (20) on 
the basis of the stored configuration; character
ised in that: 

the device ( 10) is further arranged to provide 
an indication to the base station (20) of use 
of the stored configuration; and 

40 

the base station (20) is further arranged to 
receive the indication, and to decide wheth- 45 

er or not to accept the access request taking 
into account the indication. 

13. A base station (20) for use in a wireless communi
cation system, the base station arranged to: 

broadcast system information specifying access 
parameters for gaining access to the system; 
and 

50 

receive, from a device (10) wishing to access 55 

the system, an access request; 
characterised in that: 
the base station (20) is further arranged to re-

15 

determine a need for access to the system, de
cide whether to use a stored configuration of the 
access parameters for an access request, and 
if so, to transmit the access request to the base 
station (20) on the basis of the stored configu
ration; characterised in that: 
the device ( 10) is further arranged to provide an 
indication to the base station of use of the stored 
configuration. 

15. Computer-readable instructions which, when exe
cuted by a processor of a transceiver device in a 
wireless communication system, cause the device 
to provide the base station (20) according to claim 
13 or the device (10) according to claim 14. 
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1 

APPARATUS AND METHODS FOR COMMUNICATION 

Technical Field 

The present invention relates to apparatus and methods for use in 

5 communication networks. The exemplary and non-limiting embodiments of the 

invention relate generally to wireless communication networks. 

Background 

In radio communication networks, such as the Long Term Evolution (LTE) or 

10 the LTE-Advanced (LTE-A) of the 3rd Generation Partnership Project (3GPP), 

network planning comprises the use of common base stations (Node B, NB). User 

equipment (UE) may communicate with another UE via the base station(s), for 

example. Alternatively, it is proposed that the UEs may communicate directly with 

each other by applying resources dedicated by the network for a device-to-device 

15 (D2D) direct communication. The D2D communication has proven to be network 

efficient by offloading the traffic processed in the base station(s), for example. 

One part of device-to-device (D2D) communication 1s discovery. The 

discovery means basically finding other interesting peers (in general a peer can mean 

20 an application, user, service, device, etc.) in proximity. The discovery can be 

implemented either using the direct radio signals between the devices or it may utilise 

network side in the process. The same discovery process may be utilised in relation to 

small cells. 

25 Summary 

According to a first aspect of the present invention, there is provided apparatus 

for use in user equipment, the apparatus comprising a processing system configured 

to: detect one or more information elements received in a paging message indicating 

a changed system information related to local area connectivity; and acquire on the 

30 basis of the detection a system information block comprising information on at least 

two separate functions related to local area connectivity. 
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According to a second aspect of the present invention, there is provided 

apparatus for use in a communication system, the apparatus comprising a processing 

system configured to: generate a system information block comprising information 

5 on at least two separate functions related to local area connectivity; and control the 

transmission of the system information block. 

According to a third aspect of the present invention, there is provided a 

method in a communication system, the method comprising: generating a system 

10 information block comprising information on at least two separate functions related to 

local area connectivity; and controlling the transmission of the system information 

block. 

15 

20 

25 

30 

According to a fourth aspect of the present invention, there is provided a 

method in user equipment, the method comprising: 
. . . 

rece1vmg a pagmg message; 

detecting one or more information elements in the paging message indicating a 

changed system information related to local area connectivity; and acquiring on the 

basis of the detection a system information block comprising information on at least 

two separate functions related to local area connectivity. 

The processing systems described above may comprise at least one processor; 

and at least one memory including computer program instructions, the at least one 

memory and the computer program instructions being configured to, with the at least 

one processor, cause the apparatus at least to perform as described above. 

There may also be provided a computer program compnsmg a set of 

instructions which when executed on a processing system cause the processing system 

to perform as described above. The computer program may be provided in or on a 

computer-readable medium. 
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Further features and advantages of the invention will become apparent from 

the following description of preferred embodiments of the invention, given by way of 

example only, which is made with reference to the accompanying drawings. 

Brief Description of the Drawings 

Figure 1 illustrates schematically an example of a communication 

environment; 

Figures 2 and 3 are flowcharts illustrating schematically example 

10 embodiments of the invention; and 

15 

20 

Figures 4A and 4B illustrate schematically examples of apparatus applying 

some embodiments of the invention. 

Detailed Description 

Some embodiments of the present invention are applicable to user equipment 

(UE), a base station, eNodeB, a corresponding component, and/or to any 

communication system or any combination of different communication systems that 

support required functionality. 

The protocols used, the specifications of communication systems, servers and 

user equipment, especially in wireless communication, develop rapidly. Such 

development may require extra changes to an embodiment. Therefore, all words and 

expressions should be interpreted broadly and they are intended to illustrate, not to 

25 restrict, embodiments. 

Many different radio protocols to be used in communications systems exist. 

Some examples of different communication systems are the Universal Mobile 

Telecommunications System (UMTS) radio access network (UTRAN), HSPA (High 

30 Speed Packet Access), Long Term Evolution (LTE®, knovm also as Evolved UMTS 

Terrestrial Radio Access Network E-UTRAN), Long Term Evolution Advanced 
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(LTE-A), Wireless Local Area Network (WLAN) based on IEEE 802.1 lstardard, 

Worldwide Interoperability for Microwave Access (WiMAX®), Bluetooth @, personal 

communications services (PCS) and systems using ultra-wideband (UWB) 

technology. IEEE refers to the Institute of Electrical and Electronics Engineers. For 

5 example, LTE@ and LTE-A are developed by the Third Generation Partnership 

Project 3GPP. 

Figure 1 illustrates a simplified view of a communication environment only 

showing some elements and functional entities, all being logical units whose 

10 implementation may differ from what is shmvn. The connections shown in Figure 1 

are logical connections; the actual physical connections may be different. It is 

apparent to a person skilled in the art that the systems also comprise other functions 

and structures. It should be appreciated that the details of the functions, structures, 

elements and the protocols used in or for communication are well known to the person 

15 skilled in the art and therefore need not be discussed in more detail here. 

In the example of Figure 1, a radio system based on LTE/SAE (Long Term 

Evolution/System Architecture Evolution) network elements is shown. However, the 

embodiments described in these examples are not limited to the L TE/SAE radio 

20 systems but can also be implemented in other radio systems. 

The simplified example of a network of Figure 1 comprises a SAE Gateway 

110 and an MME (Mobility Management Entity) 112. The SAE Gateway 110 

provides a connection to Internet 114. Figure 1 shows a base station or an eNodeB 

25 102 serving a cell 100. In this example, the eNodeB 102 is connected to the SAE 

Gateway 110 and the MME 112. 

The eNodeBs ( enhanced Node Bs) of a communication system may host the 

functions for Radio Resource Management: Radio Bearer Control, Radio Admission 

30 Control, Connection Mobility Control, Dynamic Resource Allocation (scheduling). 

The MME 112 is responsible for the overall UE control in mobility, session/call and 
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state management with assistance of the eNodeBs through which the UEs connect to 

the network. The SAE GW 110 is an entity configured to act as a gateway between 

the network and other parts of a communication network such as the Internet for 

example. The SAE GW may be a combination of two gateways, a serving gateway 

5 (S-GW) and a packet data network gateway (P-GW). 

The eNodeB 102 may provide radio coverage to a cell 100. The cell 100 may 

be a macrocell, a microcell, or any other type of cell where radio coverage is present. 

Further, the cell 100 may be of any size or form, depending on the antenna system 

10 utilised. The eNodeB 102 may be used in order to provide radio coverage to the cell 

100. The eNodeB 102 may control a cellular radio communication link established 

between the eNodeB 102 and terminal devices or user equipment 104A and 104B 

located within the cell 100. These communication links marked with solid arrows 

may be referred as conventional communication links for end-to-end communication, 

15 where the source device transmits data to the destination device via the base station 

100. Therefore, the user equipment 104A and 104B may communicate with each 

other via the base station 102. The user equipment may be a user equipment of a 

cellular communication system, e.g. a computer (PC), a laptop, a handheld computer, 

a mobile phone, or any other user terminal or user equipment capable of 

20 communicating with the cellular communication network. 

Local area access improvements are predicted to be the next evolution steps in 

future communication systems. As an option a separate frequency layer may be 

dedicated for small cell deployment. The small cells are considered to be low power 

25 eNodeBs. The operation in a small cell frequency layer can be controlled by the 

overlaying macro cell that provides the coverage in another frequency layer over a 

coverage area of multiple small cells. The control relationship between the macro and 

small cell layer varies depending on the selected architecture. 

30 In addition to or instead of the conventional communication links, direct 

device-to-device (D2D) connections may be established among terminal devices. 
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Direct communication links between two devices may be established, e.g. between 

terminal devices or user equipment 106 and 108 in Figure 1. A direct communication 

link 116 marked with a dashed arrow may be based on any radio technology such that 

the terminal devices or user equipment 106 and 108 involved in the direct 

5 communication may apply communication according to any of a plurality of radio 

access technologies. The eNodeB 102 may be responsible for controlling the direct 

communication link 116, as shown with dotted, bi-directional lines 118 in Figure 1. 

The radio access technology of the direct communication link 116 may operate on the 

same frequency band as the conventional communication link and/or outside those 

10 frequency bands to provide the arrangement with flexibility. Thus, the eNodeB 102 

may be responsible for allocating radio resources to the direct communication link 

116 as well as for the conventional communication links. Alternatively, the UEs 106, 

108 may perform auto-selection of D2D resources from a common pool of resources. 

15 

20 

25 

30 

Generally, eNodeBs send system information to the user equipment in their 

area. The system information may comprise information related to UE discovery and 

D2D communications to be received by discovery and D2D communication capable 

UEs. 

One aspect to be taken into account is how to enable discovery and D2D 

communication-capable UEs to be notified about a system information change 

without impacting on UEs that are not participating in discovery or D2D 

communications. 

In many present systems, change of system information ( other than specific 

emergency information) only occurs at specific radio frames. Thus, the concept of a 

modification period is used. System information may be transmitted a number of 

times with the same content within a modification period, as defined by its 

scheduling. The modification period may be configured by system information. 
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In an embodiment, when the or some of the system information is changed by 

the network, it first notifies the UEs about this change, i.e. this may be done 

throughout a modification period. In the next modification period, the network 

transmits the updated system information. Upon receiving a change notification, the 

5 UE may acquire the new system information immediately from the start of the next 

modification period. The UE applies the previously acquired system information until 

the UE acquires the new system information. 

In an embodiment, the mechanism used to inform UEs about changed system 

10 information is the transmission of System Information Blocks (SIB). The network 

may transmit a System Information Block denoted as SysteminformationBlockType 1 

(SIB 1) which comprises cell access information and information on the scheduling of 

other system information which is transmitted in other SIBs. In an embodiment, SIB 

1 comprises a schedulinginfoList parameter which indicates which SIBs are 

15 transmitted by the network. 

20 

25 

In an embodiment, a system information block compnsmg information on 

small cell discovery or device-to-device communication is created. 

Figure 2 is a flowchart illustrating schematically an example embodiment of 

the invention. The apparatus employing this embodiment may be a base station or an 

eNodeB of a communication system or network, for example. The process starts at 

step 200. 

In step 202, the apparatus is configured to generate a System Information 

Block which may be denoted as SysteminformationBlockTypeX (wherein X is a 

predetermined integer number for the block), which conveys information about at 

least two separate functions that relate to local area connectivity, such as discovery or 

device-to-device communication. In an embodiment, the two mechanisms are small 

30 cell discovery and D2D discovery functions. In another embodiment, the two 

mechanisms are D2D discovery and D2D communication functions. 
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In step 204, the apparatus is configured to control the transmission of the 

system information block, that is, in an embodiment, to cause the system information 

block to be transmitted as required. 

The process ends in step 206. 

In an embodiment, an eNodeB of the network transmits discovery and D2D 

related information elements in paging messages in paging control channel PCCH. 

In an embodiment, the eNodeB may transmit a D2O-Indication-parameter to 

indicate a D2D SIB information change. The eNodeB may further transmit a D2D

function-parameter to indicate whether the D2D SIB information change applies for a 

D2D discovery or D2D communication function. 

In an embodiment, the eNodeB may transmit a discovery-Indication-parameter 

to indicate a discovery SIB information change. The eNodeB may further transmit a 

discovery-function-parameter to indicate whether the discovery SIB information 

change applies for small cell discovery or D2D discovery function. 

Figure 3 is a flowchart illustrating schematically an example embodiment of 

the invention. The apparatus employing this embodiment may be user equipment of a 

communication system or network, for example. The process starts at step 300. 

In step 302, the apparatus is configured to receive a paging message. 

In step 304, the apparatus is configured to detect one or more information 

elements in the received paging message indicating a changed system information 

related to local area connectivity, such as discovery or device-to-device 

30 communication. 
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In step 306, the apparatus is configured to acquire on the basis of the detection 

a system information block comprising information on at least two separate functions 

related to local area connectivity. In an embodiment, the apparatus acquires the block 

only if the apparatus is discovery or device-to-device capable. 

The process ends in step 308. 

Thus in an embodiment, if the UE is discovery/D2D capable and the 

discovery/D2D-Indication information element is included in the Paging message, 

10 respectively, and the schedulinginfoList in SysteminformationBlockTypel indicates 

that SysteminformationBlockTypeX 1s present, the UE should re-acqmre 

SysteminformationBlockTypeX. 

In another embodiment, if the discovery/D2D-Indication information element 

15 is present in the Paging message, it indicates if the changed information is for small 

cell discovery or D2D discovery function or for D2D discovery or D2D 

communication function, respectively. If the discovery/D2D-function information 

element is not present but the discovery/D2D-Indication information element is 

present, the re-acquiring of SysteminformationBlockTypeX applies for both small cell 

20 discovery and D2D discovery functions or D2D discovery and D2D communication 

functions, respectively. 

In an embodiment, if the UE is performing small cell discovery and D2D 

discovery OR D2D discovery and D2D data communication at the same time, the UE 

25 is configured to re-acquire SysteminformationBlockTypeX in both cases regardless of 

the presence of a discovery/D2D-function IE in the Paging-message. 

In an embodiment, the indication about the modified SIB and therefore the 

command to re-acquire SysteminformationBlockTypeX may be sent via Physical 

30 Downlink Control Channel PDCCH with a common discovery/D2D-RNTI (Radio 

Network Temporary Identifier) which is known by every discovery/D2D device. In 
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one method of this embodiment, the indication is scheduled M-subframes before the 

beginning of the scheduling window (indicated via SchedulinginfoList information 

element) of SysteminformationBlockTypeX. The value of M may be positive, 

negative or zero, and can be specified as fixed or is configurable by the network. The 

5 value ofM may be transmitted via SIB. 

When receiving a paging message from an eNodeB, the UE is configured to 

determine the information elements of the paging message. 

10 If the UE detects that a D2D-Indication element is included and the UE is 

D2D capable, the UE is configured to check if the schedulinginfoList of SIB 1 

indicates that SysteminformationBlockTypeX is present. 

Further if a D2D-function element is included and indicates changes for D2D 

15 discovery and the UE is performing D2D discovery, the UE is configured to acquire 

SysteminformationBlockTypeX, waiting until the next system information 

modification period boundary. Otherwise, if a D2D-function element is included and 

indicates changes for D2D communication and the UE is performing D2D 

communication, the UE is configured to acquire SysteminformationBlockTypeX, 

20 waiting until the next system information modification period boundary. 

25 

30 

If the UE detects that the discovery-Indication element is included and the UE 

is discovery capable, the UE checks if the schedulinginfoList of SIB 1 indicates that 

SysteminformationBlockTypeX is present. 

Further if a discovery-function element is included and indicates changes for 

small cell discovery and the UE is performing small cell discovery, the UE is 

configured to acquire SysteminformationBlockTypeX waiting until the next system 

information modification period boundary. 
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If a discovery-function element is included and indicates changes for D2D 

discovery and the UE is performing D2D discovery, the UE is configured to acquire 

SysteminformationBlockTypeX, waiting until the next system information 

modification period boundary. 

In an embodiment, if the UE is performing either a device-to-device discovery 

function or a device-to-device communication function, and the information element 

indicates that other one of the functions changes, the System Information Block is not 

acquired. 

In an embodiment, if the UE is performing either a small cell discovery 

function or a device-to-device discovery function, and the information element 

indicates that other one of the functions changes, the System Information Block is not 

acquired. 

Figure 4A illustrates schematically a simplified example of a device in which 

some embodiments of the invention may be applied. In some embodiments, the 

device may be a base station or an eNodeB of a communication system or network. 

The device may be a part or a section of a base station or an eNodeB. 

Figure 4B illustrates schematically a simplified example of a device in which 

some embodiments of the invention may be applied. In some embodiments, the 

device may be user equipment UE or a respective device communicating with a base 

station or a NodeB of a communications system. The device may be a part or a 

25 section of user equipment. 

It should be understood that the apparatus are depicted herein as examples 

illustrating some embodiments. It is apparent to a person skilled in the art that the 

devices may also comprise other functions and/or structures and not all described 

30 functions and structures are required. Although the devices have been depicted as 
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single entities, different modules and memory may be implemented in one or more 

physical or logical entities. In addition, each device may be a part of another device. 

Referring to Figure 4A, the device of the example includes one or more 

5 control circuitries or processing circuits (CNTL) 400 configured to control at least 

part of the operation of the device. 

The device may comprise one or more memories (MEM) 402 for storing data. 

Furthermore the memory may store software (PROO) 404 executable by the control 

10 circuitry 400. The memory may be integrated in the control circuitry. 

The device may compnse a transceiver (TRX) 406. The transceiver 1s 

operationally connected to the control circuitry 400. It may be connected to an 

antenna arrangement (not shown). The device may also comprise a connection to a 

15 transceiver instead of a transceiver. 

20 

25 

30 

The device may comprise an interface (IF) 408. The interface is operationally 

connected to the control circuitry 400. The device may be connected to other network 

elements of the communication system or network via the interface. 

The software 404 may compnse a computer program compnsmg program 

code means adapted to cause the control circuitry 400 of the device to control a 

transceiver 406. 

The software 404 may compnse a computer program compnsmg program 

code means adapted to cause the control circuitry 400 of the device to generate a 

system information block comprising information on at least two separate functions 

related to local area connectivity such as discovery or device-to-device 

communication and to control the transmission of the system information block. 
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Figure 4B illustrates schematically a simplified example of user equipment UE 

or a respective device. The device of the example includes one or more control 

circuitries or processing circuits (CNTL) 420 configured to control at least part of the 

operation of the device. 

The device may comprise one or more memories (MEM) 422 for storing data. 

Furthermore the memory may store software (PROG) 424 executable by the control 

circuitry 420. The memory may be integrated in the control circuitry. 

10 The device may compnse a transceiver (TRX) 426. The transceiver 1s 

15 

operationally connected to the control circuitry 420. It may be connected to an 

antenna arrangement (not shown). The device may also comprise a connection to a 

transceiver instead of a transceiver. 

The software 424 may compnse a computer program compnsmg program 

code means adapted to cause the control circuitry 420 of the device to control a 

transceiver 426. 

The software 424 may compnse a computer program compnsmg program 

20 code means adapted to cause the control circuitry 400 of the device to receive a 

paging message; detect one or more information elements in the paging message 

indicating a changed system information related to local area connectivity such as 

discovery or device-to-device communication; and acquire on the basis of the 

detection a system information block comprising information on at least two separate 

25 functions related to local area connectivity if the user equipment is discovery or 

device-to-device capable. 

The device may further compnse a user interface (UI) 428 operationally 

connected to the control circuitry 420. The user interface may comprise a display 

30 which may be touch sensitive, a keyboard or keypad, a microphone and a speaker, for 

example. 
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The steps and related functions described in the above and attached figures are 

m no absolute chronological order, and some of the steps may be performed 

simultaneously or in an order differing from the given ones. Other functions can also 

5 be executed between the steps or within the steps. Some of the steps can also be left 

out or replaced with a corresponding step. 

The apparatus or controllers able to perform the above-described steps may be 

implemented as an electronic digital computer, processing system or a circuitry which 

10 may comprise a working memory (RAM), a central processing unit ( CPU), and a 

system clock. The CPU may comprise a set of registers, an arithmetic logic unit, and 

a controller. The processing system, controller or the circuitry is controlled by a 

sequence of program instructions transferred to the CPU from the RAM. The 

controller may contain a number of microinstructions for basic operations. The 

15 implementation of microinstructions may vary depending on the CPU design. The 

program instructions may be coded by a programming language, which may be a 

high-level programming language, such as C, Java, etc., or a low-level programming 

language, such as a machine language, or an assembler. The electronic digital 

computer may also have an operating system, which may provide system services to a 

20 computer program written with the program instructions. 

As used in this application, the term "circuitry" refers to all of the following: 

(a) hardware-only circuit implementations, such as implementations in only analog 

and/or digital circuitry, and (b) combinations of circuits and software (and/or 

25 firmware), such as (as applicable): (i) a combination of processor(s) or (ii) portions of 

processor(s)/software including digital signal processor(s), software, and memory(ies) 

that work together to cause an apparatus to perform various functions, and ( c) circuits, 

such as a microprocessor(s) or a portion of a microprocessor(s), that require software 

or firmware for operation, even if the software or firmware is not physically present. 

30 
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This definition of "circuitry" applies to all uses of this term in this application. 

As a further example, as used in this application, the term "circuitry" would also 

cover an implementation of merely a processor ( or multiple processors) or a portion of 

a processor and its ( or their) accompanying software and/or firmware. The term 

5 "circuitry" would also cover, for example and if applicable to the particular element, a 

baseband integrated circuit or application-specific integrated circuit for a mobile 

phone or a similar integrated circuit in a server, a cellular network device, or another 

network device. 

10 

15 

An embodiment provides a computer program embodied on a distribution 

medium, comprising program instructions which, when loaded into an electronic 

apparatus, are configured to control the apparatus to execute the embodiments 

described above. 

The computer program may be in source code form, object code form, or in 

some intermediate form, and it may be stored in some sort of carrier, which may be 

any entity or device capable of carrying the program. Such carriers include a record 

medium, computer memory, read-only memory, and a software distribution package, 

for example. Depending on the processing power needed, the computer program may 

20 be executed in a single electronic digital computer or it may be distributed amongst a 

number of computers. 

The apparatus may also be implemented as one or more integrated circuits, 

such as application-specific integrated circuits ASIC. Other hardware embodiments 

25 are also feasible, such as a circuit built of separate logic components. A hybrid of 

these different implementations is also feasible. When selecting the method of 

implementation, a person skilled in the art will consider the requirements set for the 

size and power consumption of the apparatus, the necessary processing capacity, 

production costs, and production volumes, for example. 

30 

Samsung Ex. 1010 
Page 327 of 447



5 

16 

It will be obvious to a person skilled in the art that, as technology advances, 

the inventive concept can be implemented in various ways. The invention and its 

embodiments are not limited to the examples described above but may vary within the 

scope of the claims. 

The above embodiments are to be understood as illustrative examples of the 

invention. Further embodiments of the invention are envisaged. It is to be understood 

that any feature described in relation to any one embodiment may be used alone, or in 

combination with other features described, and may also be used in combination with 

10 one or more features of any other of the embodiments, or any combination of any 

other of the embodiments. Furthermore, equivalents and modifications not described 

above may also be employed without departing from the scope of the invention, 

which is defined in the accompanying claims. 
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CLAIMS 

1. Apparatus for use in user equipment, the apparatus comprising a processing 

system configured to: 

5 detect one or more information elements received in a pagmg message 

10 

indicating a changed system information related to local area connectivity; and 

acquire on the basis of the detection a system information block comprising 

information on at least two separate functions related to local area connectivity. 

2. Apparatus according to claim 1, the apparatus being configured to: 

determine from a received system information block, which compnses 

information on information blocks transmitted by the communication system, if a 

system information block comprising information on small cell and device-to-device 

discovery or device-to-device discovery and device-to-device communication is 

15 transmitted by the system, and 

acquire the block if it is transmitted. 

3. Apparatus according to claim 1 or claim 2, the apparatus being configured to: 

detect an information element indicating device-to-device system information 

20 change; and 

detect an information element indicating whether the change 1s related to 

device-to-device discovery or device-to-device communication. 

4. Apparatus according to claim 3, wherein if the apparatus is performing either a 

25 device-to-device discovery function or a device-to-device communication function, 

and the information element indicates that the other one of the functions changes, the 

block is not acquired. 

5. Apparatus according to any of claims 1 to 4, the apparatus being configured 

30 to: 
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detect an information element indicating discovery system information 

change;and 

detect an information element indicating whether the change is related to small 

cell discovery or device-to-device discovery. 

6. Apparatus according to claim 5, wherein if the apparatus is performing either a 

small cell discovery function or a device-to-device discovery function, and the 

information element indicates that the other one of the functions changes, the block is 

not acquired. 

7. Apparatus according to any of claims 1 to 6, wherein the apparatus is user 

equipment. 

8. Apparatus according to claim 7, wherein the user equipment 1s a mobile 

15 device. 

9. Apparatus according to any of claims 1 to 8, wherein the apparatus is a user 

equipment of a Long Term Evolution based communication system. 

20 10. Apparatus for use in a communication system, the apparatus compnsmg a 

processing system configured to: 

generate a system information block comprising information on at least two 

separate functions related to local area connectivity; and 

control the transmission of the system information block. 

25 

30 

11. Apparatus according to claim 10, the apparatus being configured to: 

control transmission of an information element in a paging message indicating 

changed system information related to small cell discovery or device-to-device 

communication. 
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12. Apparatus according to claim 10 or claim 11, wherein the system information 

block comprises information on small cell discovery and device-to-device discovery 

functions. 

13. Apparatus according to claim 10 or claim 11, wherein the system information 

block comprises information on device-to-device discovery and device-to-device 

communication functions. 

14. Apparatus according to claim 11, wherein the information element m the 

10 paging message indicates device-to-device system information change. 

15 

15. Apparatus according to claim 14, wherein the information element in the 

paging message indicates whether device-to-device system information change 

applies for device-to-device discovery or device-to-device communication. 

16. Apparatus according to claim 11, wherein the information element m the 

paging message indicates discovery system information change. 

17. Apparatus according to claim 11, wherein the information element in the 

20 paging message indicates whether discovery system information change applies for 

small cell discovery or device-to-device discovery. 

25 

30 

18. Apparatus according to any of claims 10 to 17, wherein the apparatus is a base 

station. 

19. Apparatus according to any of claims 10 to 18, wherein the apparatus is a base 

station of a Long Term Evolution or Long Term Evolution Advanced based 

communication system. 

20. 

to: 

Apparatus according to any of claims 10 to 19, the apparatus being configured 
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control the transmission of an infonnation element in a Physical Downlink 

Control Channel with a common Radio Network Temporary Identifier, the 

information element indicating changed system information related to small cell 

discovery or device-to-device communication. 

21. Apparatus according to claim 20, wherein the information element is 

scheduled M-subframes before the beginning of a scheduling window of the system 

information block, where M is an integer. 

22. A method in a communication system, the method comprising: 

generating a system information block comprising information on at least two 

separate functions related to local area connectivity; and 

controlling the transmission of the system information block. 

23. A method according to claim 22, comprising: 

controlling transmission of an information element in a pagmg message 

indicating changed system information related to small cell and device-to-device 

discovery or device-to-device discovery and device-to-device communication. 

24. A method according to claim 22 or claim 23, wherein the system information 

block comprises information on small cell discovery and device-to-device discovery 

functions. 

25. A method according to claim 22 or claim 23, wherein the system information 

25 block comprises information on device-to-device discovery and device-to-device 

communication functions. 

26. A method according to claim 23, wherein the information element m the 

paging message indicates device-to-device system information change. 

30 
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27. A method according to claim 26, wherein the information element in the 

paging message indicates whether device-to-device system information change 

applies for device-to-device discovery or device-to-device communication. 

28. A method according to claim 23, wherein the information element m the 

paging message indicates discovery system information change. 

29. A method according to claim 23, wherein the information element in the 

paging message indicates whether discovery system information change applies for 

10 small cell discovery or device-to-device discovery. 

30. A method according to any of claims 22 to 29, comprising: 

controlling the transmission of an information element in a Physical Downlink 

Control Channel with a common Radio Network Temporary Identifier, the 

15 information element indicating changed system information related to small cell 

discovery or device-to-device communication. 

31. A method according to claim 30, wherein the information element is 

scheduled M-subframes before the beginning of scheduling window of the system 

20 information block, where M is an integer. 

32. A method in user equipment, the method comprising: 
. . . 

rece1vmg a pagmg message; 

detecting one or more information elements in the paging message indicating a 

25 changed system information related to local area connectivity; and 

30 

acquiring on the basis of the detection a system information block comprising 

information on at least two separate functions related to local area connectivity. 

33. A method according to claim 32, comprising: 

receiving a system information block comprising information on information 

blocks transmitted by the communication system; 
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determining from the received system information block if a system 

information block comprising information on small cell discovery or device-to-device 

communication is transmitted by the system; and 

acquiring the block if it is transmitted. 

34. A method according to claim 32 or claim 33, comprising: 

detecting an information element indicating device-to-device system 

information change; and 

detecting an information element indicating whether the change is related to 

10 device-to-device discovery or device-to-device communication. 

35. A method according to any of claims 32 to 34, comprising: 

detecting an information element indicating discovery system information 

change; and 

15 detecting an information element indicating whether the change is related to 

small cell discovery or device-to-device discovery. 

36. A computer program comprising a set of instructions which when executed on 

a processing system cause the processing system to perform the steps of any of claims 

20 22 to 31. 

25 

3 7. A computer program comprising a set of instructions which when executed on 

a processing system cause the processing system to perform the steps of any of claims 

32 to 35. 

38. Apparatus for wireless communications, substantially in accordance with any 

of the examples as described herein with reference to and illustrated by the 

accompanying drawings. 
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39. A method of wireless communications, substantially in accordance with any of 

the examples as described herein with reference to and illustrated by the 

accompanying drawings. 
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need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became 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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Notice of Allowability 

Application No. 
15/568,431 
Examiner 
MELVIN C MARCELO 

Applicant(s) 
FAN et al. 
Art Unit 
2463 I AIA (FITF) Status 

Yes 

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

1.~ This communication is responsive to amendment filed 6-27-2019. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

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

3.~ The allowed claim(s) is/are 1,3-12, 14-22 and 24 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ~All b) 0 Some *c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

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

3. D Examiner's Comment Regarding Requirement for Deposit 7. • Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/MELVIN C MARCELO/ 
Primary Examiner, Art Unit 2463 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190722 

Samsung Ex. 1010 
Page 345 of 447



Issue Classification 

CPC 

Symbol 

H04W I ill? 48 I f I 
H04W IN 72 I if 
H04W I if 48 

1 rnr 
Y02D I Mt 70 IN 
Y02D IN 70 I mt 
Y02D I ff 70 

1 rnr 
Y02D I mt 70 IN 
Y02D 

1 rnr 70 I if 
Y02D IN 70 I if 
Y02D I if 70 

1 rnr 

CPC Combination Sets 

Symbol 

Application/Control No. 

15/568,431 

Examiner 

MELVIN C MARCELO 

08 

0446 

14 

1262 

1226 

21 

00 

126 

10 

12 

I M I I M I 

NONE 

(Assistant Examiner) 

/MELVIN C MARCELO/ 
Primary Examiner, Art Unit 2463 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

FAN et al. 

Art Unit 

2463 

Type Version 

F 2013-01-01 

I 2013-01-01 

I 2013-01-01 

A 2018-01-01 

A 2018-01-01 

A 2018-01-01 

A 2018-01-01 

A 2018-01"01 

A 2018-01-01 

A 2018-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 21 

22 July 2019 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20190722 

Samsung Ex. 1010 
Page 346 of 447



Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H04W 

H04W 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/MELVIN C MARCELO/ 
Primary Examiner, Art Unit 2463 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

15/568,431 

Examiner 

MELVIN C MARCELO 

{} 48 

rnr 72 

Applicant(s)/Patent Under Reexamination 

FAN et al. 

Art Unit 

2463 

I rn 08 

1m 04 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

Total Claims Allowed: 

(Date) 21 

22 July 2019 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20190722 

Page 2 of 3 

Samsung Ex. 1010 
Page 347 of 447



Issue Classification 
Application/Control No. 
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Examiner 
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2463 
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Search Notes 
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Application/Control No. 
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Examiner 
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H04W48/08; H04W48/14; H04W72/0446 
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Date Examiner 
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Date Examiner 
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EAST-see search history printout. 04/01/2019 MMarcelo 
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15/568,431 - GAU: 2463 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

Application Number 15568431 

Filing Date )017-10-20 

INFORMATION DISCLOSURE First Named Inventor l~ui FAN 
STATEMENT BY APPLICANT 

Art Unit 12463 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Melvin C MARCELO 

Attorney Docket Number I 4906P51954US1 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20120106516 A1 Q012-05-03 JUNG; Soojung et al. 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 ~903349 :::p A1 2015-08-05 :=uJITSU LTD [JP] 

2 ~506389 GB A 2014-04-02 SROADCOM CORP [US] 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

EFSWeb 2.1.18 
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Application Number 15568431 

Filing Date 2017-10-20 

INFORMATION DISCLOSURE First Named Inventor I Rui FAN 
STATEMENT BY APPLICANT 

Art Unit 2463 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Melvin C MARCELO 

Attorney Docket Number 4906P51954US1 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
Extended European Search Report for Application No_ 17784155.8 (Atty_ Docket No_ 4906P51954EP1), mailed April 
~ 1, 2019, 7 pages. 

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

EXAMINER SIGNATURE 

Examiner Signature 11 /MELVIN C MARCELO/ I Date Considered 11 0712212019 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Application Number 15568431 

Filing Date 2017-10-20 
INFORMATION DISCLOSURE First Named Inventor I Rui FAN 
STATEMENT BY APPLICANT 

Art Unit 2463 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Melvin C MARCELO 

Attorney Docket Number 4906P51954US1 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

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

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

See attached certification statement. 

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

A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /William W. Kidd; Reg_ No_ 31,772/ Date (YYYY-MM-DD) 2019-06-27 

Name/Print William W_ Kidd Registration Number ~1,772 

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

EFSWeb 2.1.18 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.C.M/ 

Samsung Ex. 1010 
Page 352 of 447



15/568,431 - GAU: 2463 

Privacy Act Statement 

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became 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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~ (10) International Publication Number 

(43) International Publication Date ~ WO 2018/126731 Al 
12July2018(12.07.2018) WIPO I PCT 

(51) International Patent Classification: 
H04L 19/06 (2006.01) H04W 71/11 (2009.01) 

(21) International Application ~umber: 
PCT/CN2017/101576 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 
PCT/CN2017/070130 

13 September 2017 (13.09.2017) 

English 

English 

04 January 2017 (04.01.2017) CN 

(71) Applicant: TELEFO~AKTIEBOLAGET LM 
ERICSSON (PUBL) [SE/SE]; S-164 83 Stockholm (SE). 

(72) Inventor; and 
(71) Applicant (for SC only): FAN, Rui [CN/CN]; No.5 Lize 

East Street, Chaoyang District, Beijing 100102 (CN). 

(72) Inventors: LIU, Jlnhua; No.5 Lize East Street, Chaoyang 
District, Beijing 100102 (CN). FRENGER, Pal; Enskiftes
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(81) Designated States (unless otherwise indicated, for every 
kind of national protection avai/ablej: AE, AG, AL, AM, 
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(54) Title: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

Transmit a request for at least one SIB group, each 
of which comprises one or more SIBs, from c1 user 

terminal to a network node, where the one or more 
SIBs are grouped according to a feature of the one 

or more SIBs 

Receive one or more SIB groups from the network 
node, where the one or more SIB groups comprise 

the at least one SIB group 

Fig.I 

102 

104 

(57) Abstract: A method for requesting system information is proposed. The method may comprise transmitting a request for at least 
one system information block group, each of which comprises one or more system information blocks, from a user terminal to a network 
node. The one or more system information blocks may be grouped according to a feature of the one or more system information blocks. 
The method may further comprise receiving one or more system information block groups from the network node. The one or more 
system information block groups may comprise the at least one system information block group. 
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PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
PF170510PCT 

International application No. International filing date (day/month/year) I Priority date (day/month/year) 
PCT/CN2017 /101576 13 September 2017 (13.09.2017) 04 January 2017 (04.01.2017) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

• Box No. II 

• Box No. III 

• Box No. IV 

~ Box No. V 

• Box No. VI 

• Box No. VII 

• Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
09 July 2019 (09.07.2019) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Xin Wang 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.team2@wipo.int 

Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 
100034 

PCT 
China 7F, New Era Building, 26 Pinganli Xidajie, 
Xicheng District, Beijing WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

ZHONGZI LAW OFFICE 

(PCT Rule 43bis.1) 

Date of mailing 

(day/month/year) 30 November 2017 
Applicant's or agent's file reference FOR FURTHER ACTION 

PF170510PCT See paragraph 2 below 

International application No. I International filing date ( day/month/year) I Priority date (day/month/year) 
PCT/CN2017/101576 13 September 2017 04 January 2017 

International Patent Classification (IPC) or both national classification and IPC 
H04L 29/06(2006.0l)i; H04W 72/12(2009.0l)i 

Applicant 
TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al 

1. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

[Z] Box No. I 

D Box No. II • Box No. III 

D BoxNo.IV 

[Z] Box No. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer 

STATE INTELLECTUAL 24 November 2017 
PROPERTY OFFICE OF THE 
P.R.CHINA PENG,Liang 
China 6, Xitucheng Rd., Jimen Bridge, 
Haidian District, Beijing 100088 

Facsimile No. (86-10) 62019451 Telephone No. (86-10)62413350 
Form PCT/ISA/237 (Cover sheet) (July 2011) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of the opinion 

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

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

International application No. 

PCT/CN2017/101576 

• a translation of the international application into ______________ which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23.l(b )). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.l(a)). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D onpaper 

D in electronic form 

b. (time) 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does 
not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2011) 

Samsung Ex. 1010 
Page 363 of 447



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2017/101576 

Box No. V 
Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-47 YES 

Claims None NO 

Inventive step (IS) Claims 1-47 YES 

Claims None NO 

Industrial applicability (IA) Claims 1-47 YES 

Claims None NO 

2. Citations and explanations : 

[1] Reference is made to the following document: 

[2] 01: CN 101217689 A, 09.07.2008 

[3] Novelty and Inventive Step: 

[4] DI discloses (see description, page I lines 13 -17, page 5 line 2- page 6 line 10) a method for requesting 
system information, comprising: transmitting a request for at least one system information block group, 
each of which comprises one or more system information blocks from a user terminal to a network node, 
and receiving one or more system information block groups from the network node based on schedule 
information of the system information. 

[5] The technical features "the one or more system information blocks are grouped according to a feature 
of the one or more system information blocks" and "the one or more system information block groups 
comprise the at least one system information block group" as defined in claims 1, 24 are not explicitly or 
implicitly disclosed in 01. Therefore claims 1, 24 are novel in the sense of PCT Article 33(2). Meanwhile, 
claims 1, 24 are neither indicated nor obviously rendered from the prior art, so claims 1, 24 are not obvious 
to a person skilled in the art on the basis of the prior art. Therefore claims 1, 24 involve an inventive step 
under PCT Article 33(3). 

[6] Claims 2-11 are dependent on claim 1 directly or indirectly, claims 25-34 are dependent on claim 24 
directly or indirectly, therefore they also meet the requirements of PCT with respect to novelty (PCT 
Article 33(2)) and an inventive step (PCT Article 33(3)). 

[7] Claim 12 claims an apparatus which comprises the processor and memory, wherein the processor is 
configured to implement corresponding steps in claim 1. Hence, based on the analysis of claim 1, claim 12 
is novel (PCT Article 33 (2)) and involves an inventive step (PCT Article 33 (3)). 

[8] Claim 23 claims an apparatus, each component in the product of claim 23 completely corresponds to each 
step in the process of claim 1. Hence, based on the analysis of claim 1, claim 23 is novel (PCT Article 33 
(2)) and involves an inventive step (PCT Article 33 (3)). 

[9] Claim 35 claims an apparatus which comprises the processor and memory, wherein the processor is 
configured to implement corresponding steps in claim 24. Hence, based on the analysis of claim 24, claim 
35 is novel (PCT Article 33 (2)) and involves an inventive step (PCT Article 33 (3)). 

[10] Claim 46 claims an apparatus, each component in the product of claim 46 completely corresponds to each 
step in the process of claim 24. Hence, based on the analysis of claim 24, claim 46 is novel (PCT Article 33 
(2)) and involves an inventive step (PCT Article 33 (3)). 

[11] Claims 13-22 are dependent on claim 12 directly or indirectly, claims 36-45 are dependent on claim 35 
directly or indirectly, therefore they also meet the requirements of PCT with respect to novelty (PCT 
Article 33(2)) and an inventive step (PCT Article 33(3)). 

[12] Claim 47 claims a computer program product comprising a computer-readable medium bearing computer 
program codes embodied therein for use with a computer, wherein the computer program codes comprise 
codes for performing the method according to any one of claims 1-11 and claims 24-34. Hence, based 
on the analysis of claims 1-11 and claims 24-34, claim 47 is novel (PCT Article 33 (2)) and involves an 
inventive step (PCT Article 33 (3)). 
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WRITTEN OPINION OF THE International application No. 
INTERNATIONAL SEARCHING AUTHORITY 

PCT/CN2017/101576 

Box No. V 
Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

[13] Industrial Applicability: 

[14] Claims I - 47 can find industrial applicability in the technical field of wireless communication, and thus 
meet the requirements of PCT Article 33( 4). 

Form PCT/ISA/237 (Box No. V) (July 2011) 

Samsung Ex. 1010 
Page 365 of 447



Publication Number: EP 3413632 A1 

Publication Date: Dec 12, 2018 

Abstract 
A terminal apparatus includes a receiver for receiving non-demand SI transmitted regardless of a system information 

request, and multiple pieces of on-demand SI (System Information) transmitted based on a system information 

request, and a transmitter for transmitting a system information request to request transmission of a first piece of on

demand SI (System information) among the multiple pieces of on-demand SI. 
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(54) TERMINAL DEVICE, BASE STATION DEVICE, COMMUNICATION METHOD, AND 
INTEGRATED CIRCUIT 

(57) A terminal apparatus includes a receiver for re-
ceiving non-demand SI transmitted regardless of a sys
tem information request, and multiple pieces of on-de
mand SI (System Information) transmitted based on a 
system information request, and a transmitter for trans
mitting a system information request to requesttransmis
sion of a first piece of on-demand SI (System information) 
among the multiple pieces of on-demand SI. 
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EP 3 413 632 A1 

Description 

Technical Field 

5 [0001] An embodiment of the present invention relates to a terminal apparatus, a base station apparatus, a commu
nication method, and an integrated circuit. 

Background Art 

10 [0002] In the 3rd Generation Partnership Project (3GPP), a radio access method for 4th generation cellular mobile 
communications (hereinafter, referred to as "Long Term Evolution (L TE, trade name)", or "Evolved Universal Terrestrial 
Radio Access (EUTRA)") has been standardized (NPL 1, 2, 3, 4, 5). 
[0003] In the 3GPP, a discussion about a radio access method for 5th generation cellular mobile communications 
(hereinafter, referred to as "NX") started (NPL 6, 7). In the 3GPP, a method with which a base station apparatus transmits 

15 NX system information has been discussed. 

Citation List 

Non Patent Literature 
20 

[0004] 

NPL 1: "3GPP TS 36.211 V13.0.0 (2015-12)", 6th January, 2016. 
NPL 2: "3GPP TS 36.212 V13.0.0 (2015-12)", 6th January, 2016. 

25 NPL 3: "3GPP TS 36.213 V13.0.0 (2015-12)", 6th January, 2016. 
NPL 4: "3GPP TS 36.321.V13.0.0.(2015-12)", 14th January, 2016. 
NPL 5: "3GPP TS 36.331 V13.0.0 (2015-12)", 7th January, 2016. 
NPL 6: "5G - key component of the Networked Society", RWS-150009, Ericsson, 3GPP RAN Workshop on 5G, 
Phoenix, USA, 17th - 18th September 2015. 

30 NPL 7: "5G Views on Technology & Standardization", RWS-150012, Qualcomm, 3GPP RAN Workshop on 5G, 
Phoenix, USA, 17th - 18th September 2015. 

Summary of Invention 

35 Technical Problem 

[0005] An embodiment of the present invention provides a radio communication system in which system information 
is efficiently transmitted, a base station apparatus of the radio communication system, the base station apparatus of the 
radio communication system, a communication method used for the terminal apparatus, a communication method used 

40 for the base station apparatus, an integrated circuit mounted on the terminal apparatus, and an integrated circuit mounted 
on the base station apparatus. 

Solution to Problem 

45 [0006] 

(1) According to some aspects of the present invention, the following measures are provided. In other words, a first 
aspect of the present invention is a terminal apparatus that includes a receiver for receiving multiple pieces of on
demand SI (System Information), and a transmitter for transmitting a system information request to request trans-

50 mission of a first piece of on-demand SI among the multiple pieces of on-demand SI. 
(2) A second aspect of the present invention is a base station apparatus that includes a transmitter for transmitting 
multiple pieces of on-demand SI (System Information), and a receiver for receiving a system information request to 
request transmission of a first piece of on-demand SI among the multiple pieces of on-demand SI. 
(3) A third aspect of the present invention is a communication method used for a terminal apparatus that receives 

55 multiple pieces of on-demand SI (System Information), and transmits a system information request to request 
transmission of a first piece of on-demand SI among the multiple pieces of on-demand SI. 
(4) A fourth aspect of the present invention is a communication method used for a base station apparatus that 
transmits multiple pieces of on-demand SI (System Information), and receives a system information request to 

2 
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request transmission of a first piece of on-demand SI among the multiple pieces of on-demand SI. 
(5) A fifth aspect of the present invention is an integrated circuit mounted on a terminal apparatus that includes a 
reception circuit for receiving multiple pieces of on-demand SI (System Information), and a transmission circuit for 
transmitting a system information request to request transmission of a first piece of on-demand SI among the multiple 

5 pieces of on-demand SI. 

10 

(6) A sixth aspect of the present invention is an integrated circuit mounted on a base station apparatus that includes 
a transmission circuit for transmitting multiple pieces of on-demand SI (System Information), and a reception circuit 
for receiving a system information request to request transmission of a first piece of on-demand SI among the 
multiple pieces of on-demand SI. 

Advantageous Effects of Invention 

[0007] According to this invention, system information is effectively transmitted. 

15 Brief Description of Drawings 

[0008] 

FIG. 1 is a conceptual diagram of a radio communication system according to the present embodiment. 
20 FIG. 2 is a diagram illustrating an example of a configuration of a radio frame according to the present embodiment. 

FIG. 3 is a diagram illustrating a schematic configuration of a slot according to the present embodiment. 
FIG. 4 is a diagram illustrating an example of a set of resources for transmitting a system information request in the 
present embodiment. 
FIG. 5 is a sequence diagram illustrating an example of a procedure for a system information request in the present 

25 embodiment. 
FIG. 6 is a sequence diagram illustrating an example of a retransmission process of the system information request 
in the present embodiment. 
FIG. 7 is a diagram illustrating an example of a monitoring window in the present embodiment. 
FIG. 8 is a schematic block diagram illustrating a configuration of a terminal apparatus 1 according to the present 

30 embodiment. 

35 

FIG. 9 is a schematic block diagram illustrating a configuration of a base station apparatus 3 according to the present 
embodiment. 

Description of Embodiments 

[0009] Embodiments of the present invention will be described below. 
[0010] FIG. 1 is a conceptual diagram of a radio communication system according to the present embodiment. In FIG. 
1, a radio communication system includes a terminal apparatus 1A, a terminal apparatus 1 B, a terminal apparatus 1 C, 
and the base station apparatus 3. The base station apparatus 3 may include a core network apparatus. The terminal 

40 apparatus 1 A, the terminal apparatus 1 B, and the terminal apparatus 1 C are collectively referred to as a terminal 
apparatus 1. 
[0011] A state of the terminal apparatus 1 may be changed from RRC IDLE to RRC_CONNECTED by a connection 
establishment procedure. A state of the terminal apparatus 1 may be changed from RRC_CONNECTED to RRC_IDLE 
by a connection release procedure. 

45 [0012] The terminal apparatus 1 in RRC_IDLE may select one cell with a cell selection procedure and camp on the 
selected one cell. 
[0013] One or multiple serving cells may be configured for the terminal apparatus 1 in RRC_CONNECTED. A tech
nology in which the terminal apparatus 1 communicates via multiple serving cells is referred to as cell aggregation or 
carrier aggregation. An embodiment of the present invention may be applied to each of the multiple serving cells configured 

50 for the terminal apparatus 1. Furthermore, an embodiment of the present invention may be applied to some of the 
configured multiple serving cells. Furthermore, an embodiment of the present invention may be applied to each of groups 
of the configured multiple serving cells. Furthermore, an embodiment of the present invention may be applied to some 
of the groups of the configured multiple serving cells. In carrier aggregation, the configured multiple serving cells are 
also referred to as aggregated serving cells. 

55 [0014] The configured multiple serving cells may include one primary cell and one or multiple secondary cells. The 
primary cell is a cell in which an initial connection establishment procedure has been performed, a cell in which a 
connection re-establishment procedure has started, or a cell indicated as a primary cell in a handover procedure. At the 
point in time when a Radio Resource Control (RRC) connection is established, or later, a secondary cell may be configured. 
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[0015] A carrier corresponding to a serving cell in a downlink is referred to as a downlink component carrier. A carrier 
corresponding to a serving cell in an uplink is referred to as an uplink component carrier. The downlink component carrier 
and the uplink component carrier are collectively referred to as a component carrier. 
[0016] The terminal apparatus 1 can perform simultaneous transmission on multiple physical channels/of multiple 
physical signals in the multiple serving cells (component carriers) to be aggregated. The terminal apparatus 1 can perform 
simultaneous reception on multiple physical channels/of multiple physical signals in the multiple serving cells (component 
carriers) to be aggregated. 
[0017] FIG. 2 is a diagram illustrating an example of a configuration of a radio frame according to the present embod
iment. In FIG. 2, a horizontal axis is a time axis. 
[0018] Each of the radio frames may include ten contiguous subframes in a time domain. Each subframe i may include 
two contiguous slots in the time domain. The two contiguous slots in the time domain may be a slot having a slot number 
n8 of 2i in the radio frame and a slot having a slot number n5 of 2i + 1 in the radio frame respectively. Each of the radio 
frames may include ten contiguous subframes in the time domain. Each of the radio frames may include 20 contiguous 
slots (n8 = 0, 1, ... , 19) in the time domain. The configuration of the above-described radio frame may be applied to both 
the uplink and the downlink. 
[0019] A configuration of the slot in the present embodiment will be described below. FIG. 3 is a diagram illustrating 
a schematic configuration of the slot according to the present embodiment. FIG. 3 illustrates a configuration of a slot in 
one serving cell. In FIG. 3, a horizontal axis is a time axis, and a vertical axis is a frequency axis. In FIG. 3, 1 is a symbol 
number/index, and k is a subcarrier number/index. Here, a symbol may be an Orthogonal Frequency Division Multiplexing 
(OFDM) symbol, or a Single Carrier Frequency Division Multiple Access (SC-FDMA) symbol. Nsc is a total number of 
subcarriers included in a cell bandwidth. Nsymb is a total number of symbols included in one slot. Nsymb may be given 
based on a subcarrier spacing. 
[0020] A physical signal or a physical channel transmitted in each of the slots is expressed by a resource grid. The 
resource grid is defined by multiple subcarriers and multiple symbols. Each element within the resource grid is referred 
to as a resource element. A resource elementak,1 is expressed by a subcarrier number/index k and a symbol number/index 
1. That is, a resource for transmitting the physical signal or the physical channel may be expressed by the resource 
element. 
[0021] The resource grid may be defined for each antenna port. In the present embodiment, description is given for 
one antenna port. The present embodiment may be applied to each of multiple antenna ports. 
[0022] System information in the present embodiment will be described. 
[0023] A Radio Resource Control (RRC) layer has a function for broadcasting system information. The system infor
mation may include (a) Non Access Stratum (NAS) common information, (b) information applicable to the terminal 
apparatus 1 in RRC_IDLE, (c) information applicable to the terminal apparatus 1 in RRC_CONNECTED, (d) information 
applicable to both the terminal apparatus 1 in RRC_IDLE and the terminal apparatus 1 in RRC_CONNECTED, (e) an 
Earthquake and Tsunami Warning System (ETWS) notification, and (f) a CommercialMobile Alert Service (CMAS) 
notification. The information applicable to the terminal apparatus 1 in RRC_IDLE may include a parameter for the cell 
selection procedure, a parameter for cell re-selection, and information of a neighbor cell. The information applicable to 
the terminal apparatus 1 in RRC_CONNECTED and the information applicable to both the terminal apparatus 1 in 
RRC_IDLE and the terminal apparatus 1 in RRC_CONNECTED may include information for a channel configuration 
common to multiple terminal apparatuses 1. The ETWS notification and the CMAS notification may include information 
for indicating a warning type. The warning type may correspond to an earthquake or a tsunami. 
[0024] The system information may be divided into multiple information blocks. The information block may be referred 
to as a Master Information Block (MIB) and a System Information Block (SIB). One or multiple information blocks may 
be transmitted using a system information message. 
[0025] Hereinafter, an example of the information block will be described. Multiple information blocks may include the 
following SI type A to SI type 0. Information included in the following SI type A to SI type O may be included in different 
information blocks. Information other than the information included in the following SI type A to SI type O may be included 
in any one of the following SI type A to SI type. 
[0026] The SI type A includes information necessary to acquire system information other than the SI type A from a 
cell. The SI type A may include information for indicating a transmission bandwidth configuration of a cell in the downlink, 
and information for indicating a System Frame Number (SFN). The SFN denotes a radio frame number. 
[0027] The SI type B includes information used for evaluating whether the terminal apparatus 1 is allowed to access 
to a cell or not. 
[0028] The SI type C may include information for a channel configuration for transmitting a system information request. 

55 The system information request is information for requesting transmission of specific system information (a specific SI 
type, a group of specific SI types) to a cell (base station apparatus 3). The specific system information is referred to as 
on-demand SI (System Information). 
[0029] The SI type D includes information associated with scheduling of other system information. The information 
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associated with the scheduling of other system information may include information for indicating a time window in which 
an SI type other than the SI type C is transmitted. The time window may be defined for each SI type. The SI type D may 
indicate a set of subframes in which a certain SI type can be transmitted, and/or a set of subframes in which the certain 
SI type cannot be transmitted. The set of subframes may be common to multiple SI types. 

5 [0030] The SI type E includes information for a radio resource configuration common to multiple pieces of UE. 
[0031] The SI type F includes information for cell re-selection in an intra Radio Access Technology. 
[0032] The SI type G includes information for cell re-selection in a first inter Radio Access Technology. 
[0033] The SI type H includes information for cell re-selection in a second inter Radio Access Technology. 
[0034] The SI type I includes the ETWS notification. 

10 [0035] The SI type J includes the CMAS notification. 
[0036] The SI type K includes information necessary to acquire information of a Multimedia Broadcast Multicast Service 
(MBMS). The MBMS is a function for providing a multicast service. Multiple cells {base station apparatuses 3) may 
simultaneously broadcast multicast service data in an identical frequency/time resource. The multicast service data may 
be broadcast by one cell {base station apparatus 3). 

15 [0037] The SI type L includes information associated with a Global Positioning System (GPS) time, and a Coordinated 
Universal Time (UTC). The terminal apparatus 1 may use information included in the SI type Lin order to acquire UTC, 
GPS (coordinates, a geographical position), and a local time. 
[0038] The SI type M includes information for traffic steering between a cellular network (e.g., NX) and a Wireless 
Local Area Network (WLAN). 

20 [0039] The SI type N includes information for indicating that a cell {base station apparatus 3) supports a sidelink 
communication procedure. The SI type N may include information for configuring a resource associated with sidelink 
direct communication. 
[0040] The SI type O includes information for indicating that a cell {base station apparatus 3) supports a sidelink 
discovery procedure. The SI type O may include information for configuring a resource associated with sidelink direct 

25 discovery. 
[0041] A sidelink is an interface between the terminal apparatuses 1 for the sidelink communication and the sidelink 
discovery. The sidelink communication is an Access Stratum (AS) function enabling proximity based services (ProSe) 
direct communication among multiple neighboring terminal apparatuses 1. The Prose direct communication is commu
nication among the multiple neighboring terminal apparatuses 1 via a path through which no network node passes. 

30 [0042] The sidelink discovery is an AS function enabling proximity based services (ProSe) direct discovery. The Prose 

direct discovery is defined as a process/procedure for detecting and specifying another neighboring terminal apparatus 
1 using a direct radio signal. 
[0043] The SI type D may include information for indicating transmission of a specific SI type supported by a cell {base 
station apparatus 3) and/or a specific function supported by a cell {base station apparatus 3). For example, the SI type 

35 D may include information for indicating that a cell {base station apparatus 3) supports the sidelink communication and/or 
transmission of the SI type N associated with the sidelink communication. 
[0044] The system information may be classified into on-demand SI (System Information) and non-demand SI (System 
Information). On-demand SI is system information transmitted by the base station apparatus 3 based on reception/de
tection of a system information request from the terminal apparatus 1. Non-demand SI is system information transmitted 

40 by the base station apparatus 3 regardless of reception/detection of the system information request from the terminal 
apparatus 1. Non-demand SI may be transmitted periodically. Non-demand SI may be transmitted at a timing (subframe) 
predetermined by a specification or the like. A first piece of non-demand SI may be transmitted at a timing (subframe) 
indicated by a second piece of non-demand SI. 
[0045] The above-described SI type A to SI type O may be on-demand SI. The above-described SI type A to SI type 

45 0 may be non-demand SI. Some of the above-described SI type A to SI type O may be on-demand SI and the others 
may be non-demand SI. The SI type A, the SI type B, the SI type C, the SI type D, and the SI type I may be non-demand 
SI and the other SI types may be on-demand SI. 
[0046] Physical channels and physical signals in the present embodiment will be described. 
[0047] In FIG. 1, the following downlink physical channels are used for downlink radio communication from the base 

50 station apparatus 3 to the terminal apparatus 1. The downlink physical channels are used by a physical layer for trans
mitting information output from higher layers. 

NX-PBCH (NX Physical Broadcast CHannel) 
NX-PDCCH (NX Physical Downlink Control CHannel) 

55 NX-PDSCH (NX Physical Downlink Shared CHannel) 

[0048] 
[0049] 

The NX-PBCH may be used to broadcast non-demand SI. 
The NX-PDCCH is used for transmitting downlink control information used for scheduling the NX-PDSCH 
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(Narrow Band Downlink Control Information (DCI)), and downlink control information used for scheduling an NX-PUSCH 
(Narrow Band Physical Uplink Shared CHannel). 
[0050] The NX-PDSCH is used for transmitting downlink data (Downlink Shared CHannel (DL-SCH)). The NX-PDSCH 
may be used for transmitting downlink control information. The NX-PDSCH may be used for transmitting the downlink 

5 control information together with the downlink data. The terminal apparatus 1 may decode the NX-PDSCH based on 
reception/detection of the downlink control information (NX-PDCCH, NX-PDSCH). The terminal apparatus 1 may decode 
the NX-PDSCH regardless of the reception/detection of the downlink control information (NX-PDCCH, NX-PDSCH). 
[0051] The downlink data may include on-demand SI and non-demand SI. On-demand SI and non-demand SI may 
be transmitted on the different NX-PDSCHs. That is, the on-demand SI and the non-demand SI are not necessarily 

10 transmitted on an identical NX-PDSCH. 
[0052] In FIG. 1, the following downlink physical signals are used for downlink radio communication from the base 
station apparatus 3 to the terminal apparatus 1. The downlink physical signals are not used for transmitting information 
output from a higher layer, but are used by a physical layer. 

15 NX-SS (NX Synchronization Signal) 
NX-DL RS (NX Downlink Reference Signal) 

[0053] The NX-SS may be used for cell search. The cell search is a procedure in which the terminal apparatus 1 
acquires time and frequency synchronization with a cell and detects a Physical layer Cell Identity (PCI) of the cell. In a 

20 handover procedure, a PCI of a target cell may be notified from a source cell (base station apparatus 3) to the terminal 
apparatus 1. A handover command may include information for indicating the PCI of the target cell. The NX-SS may be 
transmitted periodically. The NX-SS may be referred to as a discovery signal (DS). 
[0054] The NX-DL RS may be used in order for the terminal apparatus 1 to perform channel compensation on a 
downlink physical channel of a cell. The NX-DL RS may be used in order for the terminal apparatus 1 to calculate 

25 downlink channel state information of a cell. 
[0055] In FIG. 1, the following uplink physical channels are used for uplink radio communication from the base station 
apparatus 3 to the terminal apparatus 1. The uplink physical channels are used by a physical layer for transmitting 
information output from higher layers. 

30 NX-PRACH (NX Physical Random Access CHannel) 

NX-PUCCH (NX Physical Uplink Control CHannel) 
NX-PUSCH (NX Physical Uplink Shared CHannel) 

[0056] The NX-PRACH is used for transmitting a preamble (preamble sequence). The NX-PRACH may be used for 
35 a random access procedure. The NX-PRACH may also be used for transmitting a system information request. That is, 

the system information request may be a preamble. 
[0057] A set of NX-PRACH resources for a random access procedure, and a set of NX-PRACH resources for trans
mitting a system information request may be individually configured. Information for indicating the set of NX-PRACH 
resources for the random access procedure may be included in on-demand SI. Information for indicating the set of NX-

40 PRACH resources for transmitting the system information request may be included in non-demand SI. 
[0058] A preamble may be given by performing a cyclic shift on a Zadoff-Chu sequence corresponding to a physical 
route sequence index u. The Zadoff-Chu sequence is generated based on the physical route sequence index u. Multiple 
preambles may be defined in a cell. A preamble may be specified by a preamble index. Different preambles corresponding 
to different preamble indices correspond to different combinations of a physical route sequence index u and a cyclic shift. 

45 [0059] A physical route sequence index u and a cyclic shift corresponding to a preamble corresponding to a system 
information request may be given at least based on information included in non-demand SI and/or a PCI. A physical 
route sequence index u and a cyclic shift corresponding to a preamble corresponding to a random access procedure 
may be given at least based on information included in on-demand SI and/or the PCI. 
[0060] A preamble corresponding to a system information request may be transmitted on a physical channel other 

50 than the NX-PRACH. 

55 

[0061] A Zadoff-Chu sequence xu(n) corresponding to a physical route sequence index u is given by Equation (1) 
below. e is the Napier's constant. Nzc is a length of the Zadoff-Chu sequence Xu(n). n is an integer incremented from 0 
to Nzc - 1. 
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.JZUn(n+l) 
-.1 N 

e zc , O<n<NZ£-l 
[0062] A preamble (preamble sequence) xu, v(n) is given by Equation (2) below. Cv is a value of a cyclic shift. X mod 

10 Y is a function outputting a remainder obtained by dividing X by Y. 

[Equation 2] 

15 modNzc 
[0063] The NX-PUCCH may be used for transmitting uplink control information. The uplink control information may 

20 include Hybrid Automatic Repeat reOuest ACKnowledgment (HARO-ACK) and channel state information corresponding 
to the NX-PDSCH (downlink data). 
[0064] The NX-PUSCH may be used for transmitting uplink data (Uplink-Shared CHannel (UL-SCH)) and/or uplink 
control information. The uplink data may include a system information request. 
[0065] In FIG. 1, the following uplink physical signals are used for uplink radio communication from the base station 

25 apparatus 3 to the terminal apparatus 1. The uplink physical signal is not used for transmission of information output 
from the higher layer, but is used by the physical layer. 

NX-UL RS (Narrow Band Downlink Reference Signal) 

30 [0066] The NX-UL RS may be used in order for the base station apparatus 3 to perform channel compensation of 
uplink physical channel. 
[0067] The downlink physical channels and the downlink physical signals are collectively referred to as a downlink 
signal. The uplink physical channels and the uplink physical signals are collectively referred to as an uplink signal. The 
downlink physical channels and the uplink physical channels are collectively referred to as a physical channel. The 

35 downlink physical signals and the uplink physical signals are collectively referred to as a physical signal. 
[0068] The DL-SCH is a transport channel. A channel used in a Medium Access Control (MAC) layer is referred to as 
a transport channel. A unit of the transport channel used in the MAC layer is also referred to as a transport block (TB) 
or a MAC Protocol Data Unit (PDU). A Hybrid Automatic Repeat reOuest (HARO) is controlled for each transport block 
in the MAC layer. The transport block is a unit of data that the MAC layer delivers to the physical layer. In the physical 

40 layer, the transport block is mapped to a codeword and subjected to coding processing on a codeword-by-codeword basis. 
[0069] The transport block may include data of a Signalling Radio Bearer (SRB), and data of a Data Radio Bearer 
(DRB). The SRB is defined as a radio bearer used only for transmitting a Radio Resource Control (RRC) message and 
a Non Access Stratum (NAS) message. The DRB is defined as a radio bearer for transmitting user data. 
[0070] The base station apparatus 3 and the terminal apparatus 1 exchange (transmit and/or receive) a signal in the 

45 higher layer. For example, the base station apparatus 3 and the terminal apparatus 1 may transmit and/or receive, in a 
Radio Resource Control (RRC) layer, RRC signalling (also referred to as a Radio Resource Controlmessage (RRC 
message) or Radio Resource Control information (RRC information)). Furthermore, the base station apparatus 3 and 
the terminal apparatus 1 may transmit and/or receive, in the Medium Access Control (MAC) layer, a MAC Control Element 
(CE). Here, the RRC signalling and/or the MAC CE is also referred to as higher layer signaling. 

50 [0071] Hereinafter, a channel configuration for transmitting a system information request will be described. 

55 

[0072] The channel configuration for transmitting a system information request may be common to multiple terminal 
apparatuses 1. Non-demand SI may include information for configuring a channel for transmitting a system information 
request. The information for configuring a channel for transmitting a system information request may include some or 
all of the following information A to information I. 

Information A: Information for indicating whether a system information request is transmitted as a preamble, a 
message, or both the preamble and the message 
Information B: Information for indicating a frequency/time resource for transmitting a system information request 
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Information C: Information for indicating a length of a Zadoff-Chu sequence corresponding to a preamble 
Information D: Information for indicating a physical route sequence index u corresponding to a preamble 
Information E: Information for indicating a cyclic shift applied to a Zadoff-Chu sequence corresponding to a preamble 
Information F: Information for indicating subcarrier spacings of a channel used for transmitting a system information 

5 request 
Information G: Information for indicating a length of a Cyclic Prefix (CP) applied to a preamble 
Information H: Information for indicating the number of times that a preamble or a message is repeatedly transmitted 
in one transmission instance of a system information request 
Information I: Information for indicating a parameter used for setting transmit power for transmitting a system infor-

10 mation request 

[0073] FIG. 4 is a diagram illustrating an example of a set of resources for transmitting a system information request 
in the present embodiment. In FIG. 4, the horizontal axis represents a time axis, and the vertical axis represents a 
frequency axis. A reference sign 700 denotes a resource belonging to a first set. A reference sign 701 denotes a resource 

15 belonging to a second set. A resource 700 may correspond to a first SI type, or a first group to which multiple SI types 
belong. A resource 701 may correspond to a second SI type, or a second group to which multiple SI types belong. The 
first group and the second group may include identical SI types. Note that, the first group and the second group may 
include different SI types. 
[0074] Transmission of a system information request may be divided into transmission of a system information request 

20 A and transmission of a system information request B. FIG. 5 is a sequence diagram illustrating an example of a procedure 
for a system information request in the present embodiment. In 500, the terminal apparatus 1 transmits the system 
information request A to the base station apparatus 3. The system information request A may be a preamble transmitted 
on the NX-PRACH. In 501, the base station apparatus 3 transmits information for assigning a resource (resource as
signment) corresponding to the received preamble. In 502, the terminal apparatus 1 transmits the system information 

25 request B based on the received resource assignment. The system information request B may include a message 
(information bit) for indicating an SI type (information block) to which the system information request corresponds. In 
503, the base station apparatus 3 may transmit on-demand SI of the SI type indicated by the system information request 
B, based on reception of the system information request B. 
[0075] Hereinafter, system information update will be described. 

30 [0076] The base station apparatus 3 may transmit a system information change. A system information change may 

indicate that on-demand SI and/or non-demand SI will be updated. A system information change may indicate that on
demand SI and/or non-demand SI was updated. Non-demand SI may include information for indicating that a timing at 
which on-demand SI and non-demand SI will be updated. 
[0077] Non-demand SI may include information for indicating a subframe for monitoring a system information change. 

35 [0078] A system information change is not included in non-demand SI. A system information change may be included 
in on-demand SI. A system information change may be included in the NX-PDCCH or the NX-PDSCH. A system infor
mation change and/or on-demand SI may indicate SI types to be updated. The terminal apparatus 1 may attempt to 
decode on-demand SI for indicating SI types to be updated, based on reception of a system information change. 
[0079] In a case that a system information change and/or on-demand SI indicates on-demand SI update of interest, 

40 the terminal apparatus 1 may transmit a system information request corresponding to the on-demand SI of interest. 
[0080] A method for deciding an SI type (information block) to which a system information request corresponds will 
be described. 
[0081] A system information request may include a message (information bit) for indicating an SI type (information 
block) to which the system information request corresponds. In this case, the system information request may be included 

45 in uplink data and transmitted on the NX-PUSCH. The terminal apparatus 1 may set a value of the message (information 
bit), based on an SI type that the terminal apparatus 1 requests the base station apparatus 3 to transmit. The base 
station apparatus 3, based on reception of the message (information bit), may transmit an SI type corresponding to the 
value of the information bit. The message (information bit) may be transmitted on the NX-PUSCH. 
[0082] A system information request may include the above-described preamble. In a case that a system information 

50 request is a preamble, an SI type (information block) to which the system information request corresponds may be given 
by a preamble index (a physical route sequence index u and a cyclic shift Cv)- The terminal apparatus 1, based on an 
SI type that the terminal apparatus 1 requests the base station apparatus 3 to transmit, may decide a preamble index 
( a physical route sequence index u, and a cyclic shift Cv)- The base station apparatus 3, based on reception of a preamble 
corresponding to the preamble index (the physical route sequence index u, and the cyclic shift Cv) may transmit an SI 

55 type corresponding to the preamble index. Non-demand SI may include information for indicating correspondence be
tween a preamble index (a physical route sequence index u, and a cyclic shift Cv) and an SI type. 
[0083] An SI type (information block) to which a system information request corresponds may be given by a resource 
to which the system information request is transmitted. The base station apparatus 3 may transmit non-demand SI for 
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indicating multiple sets of resources for transmitting a system information request. Each of the multiple sets may corre
spond to a different SI type. That is, for each of SI types to which the system information request corresponds, a set of 
resources may be configured. For example, a first set of resources for transmitting a system information request corre
sponding to a first SI type and a second set of resources for transmitting a system information request corresponding 

5 to a second SI type may be individually configured. 
[0084] The terminal apparatus 1 may select one set from the multiple sets, based on an SI type that the terminal 
apparatus 1 requests the base station apparatus 3 to transmit. The terminal apparatus 1 may select one resource from 
the selected one set. The terminal apparatus 1 may randomly select one resource from the selected one set. 
[0085] The base station apparatus 3, based on a resource that the base station apparatus 3 has received a system 

10 information request, may transmit an SI type corresponding to the resource. The base station apparatus 3, based on a 
set of resources to which a resource that the base station apparatus 3 has received a system information request 
corresponds, may transmit an SI type corresponding to the set. 
[0086] A resource to which a system information request is transmitted may be common to multiple terminal apparatuses 
1. Information for indicating the resource to which the system information request is transmitted may be included in non-

15 demand SI common to the multiple terminal apparatuses 1. 
[0087] An SI type (information block) to which a system information request corresponds may be decided by combining 
the above-described multiple methods. For example, an SI type (information block) to which a system information request 
corresponds may be decided by a value of a message (information bit), a preamble index, a physical route sequence 
index u, a cyclic shift Cv, and some or all of resources to which the system information request is transmitted. 

20 [0088] The terminal apparatus 1 may select one set from multiple sets of resources for transmitting a system information 
request, at least based on an identifier detected based on the NX-SS (for example, a PCI of a cell, an identifier of the 
base station apparatus 3), an identifier of the terminal apparatus 1, and/or a value that the terminal apparatus 1 stores 
in advance. The terminal apparatus 1 may select one resource from the selected one set. The terminal apparatus 1 may 
randomly select one resource from the selected one set. A value that the terminal apparatus 1 holds in advance may 

25 be a value that is stored in a memory in advance that the terminal apparatus 1 can read from. 
[0089] A system information request may include an identity or identifier of the terminal apparatus 1, an identity or 
identifier indicated by non-demand SI, and/or information for indicating a geographical position of the terminal apparatus 
1. The base station apparatus 3 may transmit system information only in a specific area of a cell, based on reception of 
the system information request. 

30 [0090] Hereinafter, retransmission of a system information request will be described. 

[0091] FIG. 6 is a sequence diagram illustrating an example of a retransmission process of a system information 
request in the present embodiment. In 600, the terminal apparatus 1 transmits a system information request to a cell 
(base station apparatus 3). In 601, the base station apparatus 3 transmits, based on reception of the system information 
request, during a monitoring window 603, on-demand SI corresponding to the system information request. In 602, the 

35 base station apparatus 3 may retransmit the on-demand SI, during the monitoring window 603. 
[0092] The monitoring window 603 is a duration in which the terminal apparatus 1 monitors on-demand SI. The 
monitoring of on-demand SI may denote an attempt to decode on-demand SI or the NX-PDSCH including on-demand 
SI. The monitoring of on-demand SI may denote an attempt to decode the NX-PDCCH in accordance with downlink 
control information used for scheduling on-demand SI. 

40 [0093] The terminal apparatus 1 may not necessarily monitor on-demand SI, in some subframes during the monitoring 
window 603. The terminal apparatus 1 may monitor on-demand SI, in subframes other than the some subframes during 
the monitoring window 603. The base station apparatus 3 may not necessarily transmit on-demand SI, in some subframes 
during the monitoring window 603. The base station apparatus 3 may transmit on-demand SI, in subframes other than 
the some subframes during the monitoring window 603. Information for indicating the some subframes and the subframes 

45 other than the some subframes may be included in non-demand SI. 
[0094] In 604, the terminal apparatus 1, in a case that all pieces of on-demand SI to which the system information 
request corresponds cannot be decoded successfully during the monitoring window 603, retransmits the system infor
mation request. The terminal apparatus 1, in a case that all pieces of on-demand SI to which the system information 
request corresponds are decoded successfully during the monitoring window 603, does not retransmit the system in-

50 formation request. 
[0095] The terminal apparatus 1 may count transmission times of the system information requests. The terminal 
apparatus 1 may count retransmission times of the system information requests. The transmission times maybe managed 
by a counter. The terminal apparatus 1 may not necessarily reset the counter, even in a case that an SI type requested 
to a cell (base station apparatus 3) is changed. The terminal apparatus 1 may reset the counter, in the case that the SI 

55 type requested to the cell (base station apparatus 3) is changed. The terminal apparatus 1 may reset the counter, only 
in a case that the SI type requested to the cell (base station apparatus 3) is changed to a specific SI type. The terminal 
apparatus 1 may decide whether to reset the counter, based on SI type to which the SI type requested to the cell (base 
station apparatus 3) is changed. The terminal apparatus 1, in a case that all pieces of on-demand SI to which the system 
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information request corresponds are decoded successfully, may reset the counter to zero. The terminal apparatus 1, 
immediately before performing initial transmission of system information request information, may reset the counter to 
zero. 
[0096] The terminal apparatus 1 may start a timer based on the initial transmission of the system information request. 

5 The terminal apparatus 1 may not necessarily restart the counter, even in the case that the SI type requested to the cell 
(base station apparatus 3) is changed. The terminal apparatus 1 may restart the timer, in the case that the SI type 
requested to the cell (base station apparatus 3) is changed. The terminal apparatus 1 may restart the timer, only in the 
case that the SI type requested to the cell (base station apparatus 3) is changed to a specific SI type. The terminal 
apparatus 1 may decide whether to restart the timer, based on SI type to which the SI type requested to the cell (base 

10 station apparatus 3) is changed. The terminal apparatus 1 may retransmit the system information request while the timer 
is running. The terminal apparatus 1 may not necessarily retransmit the system information request while the timer is 
not running. The terminal apparatus 1, in the case that the all pieces of on-demand SI to which the system information 
request corresponds are decoded successfully, may stop the timer. 
[0097] The terminal apparatus 1, in a case thattransmission times of the system information requests reach a prescribed 

15 value (maximum value), or in a case that the above-described timer expires, may perform some or all of the following 
process A, process B, and process C. 

Process A: A cell selection procedure is started 
Process B: Transmission failure of a system information request, reception failure of on-demand SI, update failure 

20 of on-demand SI, establishment failure of an RRC connection, and/or Radio Link Failure (RLF) are notified to higher 
layers of the terminal apparatus 1 
Process C: Transmission failure of a system information request, reception failure of on-demand SI, and/or update 
failure of on-demand SI are reported to a cell (base station apparatus 3) 

25 [0098] The terminal apparatus 1 in RRC_IDLE, in the case that the transmission times of the system information 
requests reach the prescribed value (maximum value), or in the case that the above-described timer expires, may perform 
the process A and the process B, and may not necessarily perform the process C. The terminal apparatus 1 in 
RRC_CoNNECTED, in the case that transmission times of the system information requests reach the prescribed value 
(maximum value), or in the case that the above-described timer expires, may perform the process C, and may not 

30 necessarily perform the process A and the process B. 

[0099] Information associated with a configuration of the above-described prescribed value (maximum value), and 
information associated with a configuration of the above-described timer may be included in non-demand SI. The infor
mation associated with the configuration of the above-described prescribed value (maximum value) may indicate the 
above-described prescribed value (maximum value). The information associated with the configuration of the above-

35 described timer may indicate a length of the above-described timer. 
[0100] The above-described prescribed value (maximum value) and the length of the above-described timer may be 
predetermined by a specification or the like. The above-described prescribed value (maximum value) may be one. 
[0101] Higher layers of the terminal apparatus 1 in RRC_IDLE may store that a cause of RLF is transmission failure 
of a system information request, reception failure of on-demand SI, and/or update failure of on-demand SI. The terminal 

40 apparatus 1 whose state is changed from RRC_IDLE to RRC_CONNECTED may report that a cause of RLF is trans
mission failure of a system information request, reception failure of on-demand SI, and/or update failure of on-demand 
SI to a cell (base station apparatus 3). 
[0102] Hereinafter, a monitoring window will be described. 
[0103] FIG. 7 is a diagram illustrating an example of a monitoring window in the present embodiment. A start time of 

45 a monitoring window 700 may be given by a transmission time of a system information request. 707 denotes a duration 
between system information request transmission 704 and the monitoring window 700 corresponding to the system 
information request transmission 704. A length of the duration denoted by the reference sign 707 may be predetermined 
by a specification or the like. Non-demand SI may include information for indicating the length of the duration denoted 
by the reference sign 707 and/or information for indicating a length of the monitoring window 700. 

50 [0104] A reference sign 701 denotes a window corresponding to a first SI type on-demand SI. A reference sign 702 
denotes a window corresponding to a second SI type on-demand SI. A reference sign 703 denotes a window corre
sponding to a third SI type on-demand SI. 
[0105] The base station apparatus 3, during the window 701 corresponding to the first SI type on-demand SI, may 
transmit a first SI type on-demand SI 705. The terminal apparatus 1, during the window 701 corresponding to the first 

55 SI type on-demand SI, may monitor the first SI type on-demand SI 705. The base station apparatus 3, during a window 
702 corresponding to the second SI type on-demand SI, may transmit a second SI type on-demand SI 706. The terminal 
apparatus 1, during the window 702 corresponding to the second SI type on-demand SI, may monitor the second SI 
type on-demand SI 706. 
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[0106] A window corresponding to an Xth SI type on-demand SI may be given by information included in non-demand 
SI. A duration of the window corresponding to the Xth SI type on-demand SI may be given regardless of a transmission 
time of a system information request. The duration of the window corresponding to the Xth SI type on-demand SI may 
be given by a start time, an end time, a window length, a repetition cycle, or the like. 

5 [0107] The duration of the window corresponding to the Xth SI type on-demand SI may be given regardless of the 
transmission time of the system information request. 
[0108] In Fl G. 6, the system information request transmission 704 requests transmission of the first SI type on-demand 
SI 705 and the second type on-demand SI 706. The terminal apparatus 1, during the monitoring window 700, in a case 
that the first type on-demand SI 705 and the second type on-demand SI 706 are decoded successfully, may end 

10 processing associated with on-demand SI reception. The terminal apparatus 1, during the monitoring window 700, in a 
case that the first type on-demand SI 705 and the second type on-demand SI 706 are not decoded successfully, may 
perform processing associated with system information request retransmission. 
[0109] The monitoring window 700 may be expressed by a monitoring timer. The terminal apparatus 1 may start the 
monitoring timer at a time 709. The monitoring timer expires at a time 710. The terminal apparatus 1 may perform 

15 processing associated with the system information request retransmission, based on the monitoring timer expiration. 
The terminal apparatus 1, in the case that the first type on-demand SI 705 and the second type on-demand SI 706 are 
decoded successfully, may stop the monitoring timer, and end the processing associated with on-demand SI reception. 
[0110] In the present embodiment, the above-described information indicated by the non-demand SI may be indicated 
by the NX-SS. For example, the above-described information indicated by the non-demand SI may be expressed by an 

20 NX-SS sequence, an NX-SS resource, and/or a message (information bit) transmitted together with the NX-SS. 
[0111] Structures of apparatuses according to the present embodiment will be described below. 
[0112] FIG. 8 is a schematic block diagram illustrating a configuration of a terminal apparatus 1 according to the 
present embodiment. As illustrated, the terminal apparatus 1 is configured to include a radio transmission and/or reception 
unit 10 and a higher layer processing unit 14. The radio transmission and/or reception unit 10 is configured to include 

25 an antenna unit 11, a Radio Frequency (RF) unit 12, and a baseband unit 13. The higher layer processing unit 14 is 
configured to include a medium access control layer processing unit 15 and a radio resource control layer processing 
unit 16. The radio transmission and/or reception unit 10 is also referred to as a transmitter, a receiver, or a physical layer 
processing unit. 
[0113] The higher layer processing unit 14 outputs uplink data (transport block) generated by a user operation or the 

30 like, to the radio transmission and/or reception unit 10. The higher layer processing unit 14 performs processing of the 

Medium Access Control (MAC) layer, the Packet Data Convergence Protocol (PDCP) layer, a Radio Link Control (RLC) 
layer, and the Radio Resource Control (RRC) layer. 
[0114] The medium access control layer processing unit 15 included in the higher layer processing unit 14 performs 
processing of the Medium Access Control layer. 

35 [0115] The radio resource control layer processing unit 16 included in the higher layer processing unit 14 performs 
processing of the Radio Resource Control layer. The radio resource control layer processing unit 16 manages the various 
types of configuration information/parameters of the terminal apparatus 1. The radio resource control layer processing 
unit 16 sets the various types of configuration information/parameters, based on higher layer signaling received from 
the base station apparatus 3. That is, the radio resource control layer processing unit 16 sets the various types of 

40 configuration information/parameters, based on information indicating the various types of configuration information/pa
rameters received from the base station apparatus 3. 
[0116] The radio transmission and/or reception unit 10 performs processing of the physical layer, such as modulation, 
demodulation, coding, and decoding. The radio transmission and/or reception unit 10 demultiplexes, demodulates, and 
decodes a signal received from the base station apparatus 3, and outputs the information resulting from the decoding 

45 to the higher layer processing unit 14. The radio transmission and/or reception unit 10 modulates and codes data to 
generate a transmit signal, and transmits the transmit signal to the base station apparatus 3. 
[0117] The RF unit 12 converts (down-converts) a signal received via the antenna unit 11 into a baseband signal by 
orthogonal demodulation and removes unnecessary frequency components. The RF unit 12 outputs the processed 
analog signal to the baseband unit. 

50 [0118] The baseband unit 13 converts the analog signal input from the RF unit 12 into a digital signal. The baseband 
unit 13 removes a portion corresponding to a Cyclic Prefix (CP) from the digital signal resulting from the conversion, 
performs Fast Fourier Transform (FFT) on the signal from which the CP has been removed, and extracts a signal in the 
frequency domain. 
[0119] The baseband unit 13 performs Inverse Fast Fourier Transform (IFFT) on data, generates an SC-FD MA symbol, 

55 attaches a CP to the generated SC-FDMA symbol, generates a baseband digital signal, and converts the baseband 
digital signal into an analog signal. The baseband unit 13 outputs the analog signal resulting from the conversion, to the 
RF unit 12. 
[0120] The RF unit 12 removes unnecessary frequency components from the analog signal input from the baseband 
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unit 13 using a low-pass filter, up-converts the analog signal into a signal of a carrier frequency, and transmits the final 
result via the antenna unit 11. Furthermore, the RF unit 12 amplifies power. Furthermore, the RF unit 12 may have a 
function of controlling transmit power. The RF unit 12 is also referred to as a transmit power controller. 
[0121] FIG. 9 is a schematic block diagram illustrating a configuration of a base station apparatus 3 according to the 

5 present embodiment. As illustrated, the base station apparatus 3 is configured to include a radio transmission and/or 
reception unit 30 and a higher layer processing unit 34. The radio transmission and/or reception unit 30 is configured to 
include an antenna unit 31, an RF unit 32, and a baseband unit 33. The higher layer processing unit 34 is configured to 
include a medium access control layer processing unit 35 and a radio resource control layer processing unit 36. The 
radio transmission and/or reception unit 30 is also referred to as a transmitter, a receiver, or a physical layer processing 

10 unit. 
[0122] The higher layer processing unit 34 performs processing of the Medium Access Control (MAC) layer, the Packet 
Data Convergence Protocol (PDCP) layer, the Radio Link Control (RLC) layer, and the Radio Resource Control (RRC) 
layer. 
[0123] The medium access control layer processing unit 35 included in the higher layer processing unit 34 performs 

15 processing of the Medium Access Control layer. 
[0124] The radio resource control layer processing unit 36 included in the higher layer processing unit 34 performs 
processing of the Radio Resource Control layer. The radio resource control layer processing unit 36 generates, or 
acquires from a higher node, downlink data (transport block) arranged on a physical downlink shared channel, system 
information, an RRC message, a MAC Control Element (CE), and the like, and outputs the generated or acquired data 

20 to the radio transmission and/or reception unit 30. Furthermore, the radio resource control layer processing unit 36 
manages various types of configuration information/parameters for each of the terminal apparatuses 1. The radio resource 
control layer processing unit 36 may set various types of configuration information/parameters for each of the terminal 
apparatuses 1 via the higher layer signaling. In other words, the radio resource control layer processing unit 36 trans
mits/broadcasts information indicating various types of configuration information/parameters. 

25 [0125] The functionality of the radio transmission and/or reception unit 30 is similar to that of the radio transmission 
and/or reception unit 10, and hence description thereof is omitted. 
[0126] Each of the units having the reference signs 10 to 16 included in the terminal apparatus 1 may be configured 
as a circuit. Each of the units having the reference signs 30 to 36 included in the base station apparatus 3 may be 
configured as a circuit. 

30 [0127] Aspects of the terminal apparatus 1 according to the present embodiment will be described below. 

[0128] 

(1) A first aspect of the present embodiment is the terminal apparatus 1 that includes a receiver 10 for receiving 
non-demand SI (System Information) including information for indicating on-demand SI supported by a cell, and 

35 a transmitter 10 for transmitting a system information request to request transmission of on-demand SI supported 
by the cell. 
(2) In the first aspect of the present embodiment, the on-demand SI is transmitted based on the system information 
request, and the non-demand SI is transmitted regardless of the system information request. 
(3) A second aspect of the present embodiment is the base station apparatus 3 that includes a transmitter 30 for 

40 transmitting non-demand SI (System Information) including information for indicating on-demand SI supported by 
a cell, and 
a receiver 30 for receiving a system information request to request transmission of on-demand SI supported by the 
cell. 
(4) In the second aspect of the present embodiment, the on-demand SI is transmitted based on the system information 

45 request, and the non-demand SI is transmitted regardless of the system information request. 
(5) A third aspect of the present embodiment is the terminal apparatus 1 that includes the receiver 10 for receiving 
multiple pieces of on-demand SI (System Information), and the transmitter 10 for transmitting a system information 
request to request transmission of a first piece of on-demand SI among the multiple pieces of on-demand SI. 
(6) In the third aspect of the present embodiment, the system information request to request transmission of the 

50 first piece of on-demand SI is transmitted in a resource belonging to a first set corresponding to the first piece of 
on-demand SI among multiple sets of resources for transmitting the system information request. 
(7) In the third aspect of the present embodiment, the receiver 10 receives non-demand SI including information for 
indicating the multiple sets, the multiple sets include at least a first set corresponding to the first piece of on-demand 
SI, and a second set corresponding to a second piece of on-demand SI, and the non-demand SI is transmitted 

55 regardless of the system information request. 
(8) In the third aspect of the present embodiment, the system information request to request transmission of the 
first piece of on-demand SI includes a preamble sequence corresponding to the first piece of on-demand SI. 
(9) In the third aspect of the present embodiment, the receiver 10 receives non-demand SI including information for 
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indicating the preamble sequence, and the non-demand SI is transmitted regardless of the system information 
request. 
(10) A fourth aspect of the present embodiment is the base station apparatus 3 that includes the transmitter 30 for 
transmitting multiple pieces of on-demand SI (System Information), and the receiver 30 for receiving a system 

5 information request to request transmission of a first piece of on-demand SI among the multiple pieces of on-demand 
SI. 
(11) In the fourth aspect of the present embodiment, the system information request to request transmission of the 
first piece of on-demand SI is received in a resource belonging to a first set corresponding to the first piece of on
demand SI among the multiple sets of resources for transmitting the system information request. 

10 (12) In the fourth aspect of the present embodiment, the transmitter 30 transmits non-demand SI including information 
for indicating the multiple sets, the multiple sets include at least a first set corresponding to the first piece of on
demand SI, and a second set corresponding to a second piece ofon-demand SI, and the non-demand SI is transmitted 
regardless of the system information request. 
(13) In the fourth aspect of the present embodiment, the system information request to request transmission of the 

15 first piece of on-demand SI includes a preamble sequence corresponding to the first piece of on-demand SI. 
( 14) In the fourth aspect of the present embodiment, the transmitter 30 receives non-demand SI including information 
for indicating the preamble sequence, and the non-demand SI is transmitted regardless of the system information 
request. 
(15) A fifth aspect of the present embodiment is the terminal apparatus 1 that includes the transmitter 10 for trans-

20 mitting a system information request to request transmission of a first piece of on-demand SI among multiple pieces 
of on-demand SI, and the receiver 10 for monitoring the first piece of on-demand SI based on transmission of a 
system information request to request transmission of the first piece of on-demand SI, in which the first piece of on
demand SI is monitored during a first window included in a monitoring window, a duration of the monitoring window 
is at least based on a transmission timing of a system information request to request transmission of the first piece 

25 of on-demand SI, the first window is given at least based on information included in non-demand SI, the on-demand 
SI is transmitted based on the system information request, and the non-demand SI is transmitted regardless of the 
system information request. 
(16) In the fifth aspect of the present embodiment, the first window is given regardless of the transmission timing of 
the system information request to request transmission of the first piece of on-demand SI. 

30 (17) In the fifth aspect of the present embodiment, a length of the monitoring window is given based on information 
included in the non-demand SI. 
(18) A sixth aspect of the present embodiment is the base station apparatus 3 that includes the receiver 30 for 
receiving a system information request to request transmission of a first piece of on-demand SI among multiple 
pieces of on-demand SI, and the transmitter 30 for transmitting the first piece of on-demand SI based on reception 

35 of a system information request to request transmission of the first piece of on-demand SI, in which the first piece 
of on-demand SI is transmitted during a first window included in a monitoring window, a duration of the monitoring 
window is at least based on a reception timing of a system information request to request transmission of the first 
piece of on-demand SI, the first window is given at least based on information included in non-demand SI, the on
demand SI is transmitted based on the system information request, and the non-demand SI is transmitted regardless 

40 of the system information request. 

45 

(19) In the sixth aspect of the present embodiment, the first window is given regardless of a transmission timing of 
the system information request to request transmission of the first piece of on-demand SI. 
(20) In the sixth aspect of the present embodiment, a length of the monitoring window is given based on information 
included in the non-demand SI. 

[0129] Accordingly, system information is effectively transmitted. 
[0130] The base station apparatus 3 according to an embodiment of the present invention can also be achieved as 
an aggregation (an apparatus group) constituted of multiple apparatuses. Each of the apparatuses constituting the 
apparatus group may include some or all portions of each function or each functional block of the base station apparatus 

50 3 according to the above-described embodiment. The apparatus group may include each general function or each 
functional block of the base station apparatus 3. Furthermore, the terminal apparatus 1 according to the above-described 
embodiment can also communicate with the base station apparatus as the aggregation. 
[0131] Furthermore, the base station apparatus 3 according to the above-described embodiment may serve as an 
Evolved Universal Terrestrial Radio Access Network (EUTRAN). Furthermore, the base station apparatus 3 according 

55 to the above-described embodiment may have some or all portions of functions of a node higher than an eNodeB. 
[0132] A program running on an apparatus according to an aspect of the present invention may serve as a program 
that controls a Central Processing Unit (CPU) and the like, and causes a computer to operate in such a manner as to 
enable the functions of the above-described embodiment according to an aspect of the present invention. Programs or 
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the information handled by the programs are temporarily read into a volatile memory, such as a Random Access Memory 
(RAM) while being processed, or stored in a non-volatile memory, such as a flash memory, or a Hard Disk Drive (HDD), 
and then read by the CPU to be modified or rewritten, as necessary. 
[0133] Moreover, the apparatuses in the above-described embodiment may be partially enabled by a computer. In 

5 such a case, a program for enabling such control functions may be recorded on a computer-readable recording medium 
to cause a computer system to read and perform the program recorded on the recording medium. It is assumed that the 
"computer system" refers to a computer system built into the apparatuses, and the computer system includes an operating 
system and hardware components such as a peripheral device. Furthermore, the "computer-readable recording medium" 
may be any of a semiconductor recording medium, an optical recording medium, a magnetic recording medium, and 

10 the like. 
[0134] Moreover, the "computer-readable recording medium" may include a medium that dynamically retains a program 
for a short period of time, such as a communication line that is used to transmit the program over a network such as the 
Internet or over a communication line such as a telephone line, and may also include a medium that retains a program 
for a fixed period of time, such as a volatile memory within the computer system for functioning as a server or a client 

15 in such a case. Furthermore, the above-described program may be configured to enable some of the functions described 
above, and additionally may be configured to enable the functions described above, in combination with a program 
already recorded in the computer system. 
[0135] Furthermore, each functional block or various characteristics of the apparatuses used in the above-described 
embodiment may be mounted or performed on an electric circuit, that is, typically an integrated circuit or multiple integrated 

20 circuits. An electric circuit designed to perform the functions described in the present specification may include a general
purpose processor, a Digital Signal Processor (DSP), an Application Specific Integrated Circuit (ASIC), a Field Program
mable Gate Array (FPGA), or other programmable logic devices, discrete gates or transistor logic, discrete hardware 
components, or a combination thereof. The general-purpose processor may be a microprocessor, or the processor may 
be a processor of known type, a controller, a micro-controller, or a state machine instead. The general-purpose processor 

25 or the above-mentioned circuits may be constituted of a digital circuit, or may be constituted of an analog circuit. Fur
thermore, in a case that with advances in semiconductor technology, a circuit integration technology appears that replaces 
the present integrated circuits, it is also possible to use an integrated circuit based on the technology. 
[0136] Note that the invention of the present patent application is not limited to the above-described embodiments. In 
the embodiment, apparatuses have been described as an example, but the invention of the present application is not 

30 limited to these apparatuses, and is applicable to a terminal apparatus or a communication device of a fixed-type or a 

stationary-type electronic apparatus installed indoors or outdoors, for example, an AV apparatus, a kitchen apparatus, 
a cleaning or washing machine, an air-conditioning apparatus, office equipment, a vending machine, and other household 
apparatus. 
[0137] The embodiments of the present invention have been described in detail above referring to the drawings, but 

35 the specific configuration is not limited to the embodiments and includes, for example, an amendment to a design that 
falls within the scope that does not depart from the gist of the present invention. Furthermore, various modifications are 
possible within the scope of an embodiment of the present invention defined by claims, and embodiments that are made 
by suitably combining technical means disclosed according to the different embodiments are also included in the technical 
scope of an embodiment of the present invention. Furthermore, a configuration in which a constituent element that 

40 achieves the same effect is substituted for the one that is described in the embodiments is also included in the technical 
scope of the present invention. 

Cross-Reference of Related Application 

45 [0138] This application claims priority based on JP 2016-019540 filed in Japan on February 4, 2016, and the contents 
of which are incorporated herein by reference. 

Reference Signs List 

50 [0139] 

1 (1A, 1 B, 1 C) Terminal apparatus 
3 Base station apparatus 
10 Radio transmission and/or reception unit 

55 11 Antenna unit 
12 RF unit 
13 Baseband unit 
14 Higher layer processing unit 
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15 Medium access control layer processing unit 
16 Radio resource control layer processing unit 
30 Radio transmission and/or reception unit 
31 Antenna unit 

5 32 RF unit 

10 

15 

33 Baseband unit 
34 Higher layer processing unit 
35 Medium access control layer processing unit 
36 Radio resource control layer processing unit 

Claims 

1. A terminal apparatus comprising: 

a receiver configured to receive multiple pieces of on-demand SI (System Information); and 
a transmitter configured to transmit a system information request to request transmission of a first piece of on
demand SI among the multiple pieces of on-demand SI. 

20 2. The terminal apparatus according to claim 1, wherein a system information request to request transmission of the 
first piece of on-demand SI is transmitted in a resource belonging to a first set corresponding to the first piece of 
on-demand SI among multiple sets of resources for transmission of a system information request. 

3. The terminal apparatus according to claim 2, wherein 
25 the receiver receives non-demand SI including information for indicating the multiple sets, 

the multiple sets include at least a first set corresponding to the first piece of on-demand SI, and a second set 
corresponding to a second piece of on-demand SI, and 
the non-demand SI is transmitted regardless of the system information request. 

30 4. The terminal apparatus according to claim 1, wherein a system information request to request transmission of the 
first piece of on-demand SI includes a preamble sequence corresponding to the first piece of on-demand SI. 

5. The terminal apparatus according to claim 4, wherein 
the receiver receives non-demand SI including information for indicating the preamble sequence, and 

35 the non-demand SI is transmitted regardless of the system information request. 

40 

45 

50 

55 

6. A base station apparatus comprising: 

7. 

8. 

9. 

10. 

a transmitter configured to transmit multiple pieces of on-demand SI (System Information); and 
a receiver configured to receive a system information request to request transmission of a first piece of on
demand SI among the multiple pieces of on-demand SI. 

The base station apparatus according to claim 6, wherein a system information request to request transmission of 
the first piece of on-demand SI is received in a resource belonging to a first set corresponding to the first piece of 
on-demand SI among multiple sets of resources for transmission of a system information request. 

The base station apparatus according to claim 7, wherein 
the transmitter transmits non-demand SI including information for indicating the multiple sets, 
the multiple sets include at least a first set corresponding to the first piece of on-demand SI, and a second set 
corresponding to a second piece of on-demand SI, and 
the non-demand SI is transmitted regardless of the system information request. 

The base station apparatus according to claim 6, wherein a system information request to request transmission of 
the first piece of on-demand SI includes a preamble sequence corresponding to the first piece of on-demand SI. 

The base station apparatus according to claim 9, wherein 
the transmitter receives non-demand SI including information for indicating the preamble sequence, and 
the non-demand SI is transmitted regardless of the system information request. 
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11. A communication method used for a terminal apparatus, comprising the steps of: 

receiving multiple pieces of on-demand SI (System Information); and 
transmitting a system information request to request transmission of a first piece of on-demand SI among the 
multiple pieces of on-demand SI. 

12. The communication method according to claim 11, wherein a system information request to request transmission 
of the first piece of on-demand SI is transmitted in a resource belonging to a first set corresponding to the first piece 
of on-demand SI among multiple sets of resources for transmission of a system information request. 

13. The communication method according to claim 12, wherein 
non-demand SI including information for indicating the multiple sets is received, 
the multiple sets include at least a first set corresponding to the first piece of on-demand SI, and a second set 
corresponding to a second piece of on-demand SI, and 

15 the non-demand SI is transmitted regardless of the system information request. 

14. The communication method according to claim 11, wherein a system information request to request transmission 
of the first piece of on-demand SI includes a preamble sequence corresponding to the first piece of on-demand SI. 

20 15. The communication method according to claim 14, wherein 

25 

non-demand SI including information for indicating the preamble sequence is received, and 
the non-demand SI is transmitted regardless of the system information request. 

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

transmitting multiple pieces of on-demand SI (System Information); and 
receiving a system information request to request transmission of a first piece of on-demand SI among the 
multiple pieces of on-demand SI. 

30 17. The communication method according to claim 16, wherein a system information request to request transmission 

of the first piece of on-demand SI is received in a resource belonging to a first set corresponding to the first piece 
of on-demand SI among multiple sets of resources for transmission of a system information request. 

18. The communication method according to claim 17, wherein 
35 non-demand SI including information for indicating the multiple sets is transmitted, 

the multiple sets include at least a first set corresponding to the first piece of on-demand SI, and a second set 
corresponding to a second piece of on-demand SI, and 
the non-demand SI is transmitted regardless of the system information request. 

40 19. The communication method according to claim 16, wherein a system information request to request transmission 
of the first piece of on-demand SI includes a preamble sequence corresponding to the first piece of on-demand SI. 

20. The communication method according to claim 19, wherein 
non-demand SI including information for indicating the preamble sequence is received, and 

45 the non-demand SI is transmitted regardless of the system information request. 

50 

55 

21. An integrated circuit mounted on a terminal apparatus, the integrated circuit comprising: 

a reception circuit configured to receive multiple pieces of on-demand SI (System Information); and 
a transmission circuit configured to transmit a system information request to request transmission of a first piece 
of on-demand SI among the multiple pieces of on-demand SI. 

22. An integrated circuit mounted on a base station apparatus, the integrated circuit comprising: 

a transmission circuit for transmitting multiple pieces of on-demand SI (System Information); and 
a reception circuit for receiving a system information request to request transmission of a first piece of on
demand SI among the multiple pieces of on-demand SI. 
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Abstract 
Provided are a method for receiving an on-demand system information (OSI) block by a terminal in a wireless 

communication system and an apparatus for supporting the same. The method may comprise the steps of: receiving, 

from a network, an on-demand system information (OSI) configuration including information on mapping between the 

OSI block and information on a system information request (SIR) preamble; determining an OSI block of interest; 

selecting an SIR preamble corresponding to the OSI block of interest on the basis of the OSI configuration; 

transmitting the selected SIR preamble to a serving cell so as to request the determined OSI block of interest; and 

receiving the requested OSI block of interest. 
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(57) Provided are a method for receiving an on-de
mand system information (OSI) block by a terminal in a 
wireless communication system and an apparatus for 
supporting the same. The method may comprise the 
steps of: receiving, from a network, an on-demand sys
tem information (OSI) configuration including information 
on mapping between the OSI block and information on 
a system information request (SIR) preamble; determin
ing an OSI block of interest; selecting an SIR preamble 
corresponding to the OSI block of interest on the basis 
of the OSI configuration; transmitting the selected SIR 
preamble to a serving cell so as to request the determined 
OSI block of interest; and receiving the requested OSI 
block of interest. 
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Description 

BACKGROUND OF THE INVENTION 

station. In 3GPP L TE, the system information is divided 
into an MIB (Master Information Block) and an SIB (Sys
tem Information Block). The MIB is the most essential 
information. The SIB is subdivided into SIB-x forms ac-

Field of the invention 

[0001] The present invention relates to a wireless com
munication system, and more particularly, to a method 
for a user equipment (UE) to receive on-demand system 
information (OSI) block and an apparatus supporting the 
same. 

5 cording to its importance or cycle. The MIB is transmitted 
through a PBCH (Physical Broadcast Channel) which is 
a physical channel. The SIB is common control informa
tion and is transmitted through a PDCCH differently from 
the MIB. 

10 

Related Art 

[0002] In order to meet the demand for wireless data 15 

traffic soring since the 4th generation (4G) communica-
tion system came to the market, there are ongoing efforts 
to develop enhanced 5th generation (5G) communication 
systems or pre-5G communication systems. For the rea
sons, the 5G communication system or pre-5G commu- 20 

nication system is called the beyond 4G network com
munication system or post long-term evolution (L TE) sys
tem. 
[0003] In order to achieve the high data rates, 5G com
munication system may be implemented in very high fre- 25 

quency (mmWave) range (e.g., 60 gigabytes (60GHz), 
such as a band) is being considered. In order to increase 
the path transfer distance loss mitigation and radio wave 
propagation in the very high frequency band, 5G com
munication system, beam forming (beamforming), giant 30 

array multiple-input multiple-output (massive MIMO), I-
D multiple-input multiple-output (Full Dimensional MIMO: 
FD-MIMO), comprising: an array antenna (antenna ar
ray), an analog beam forming (analog beam-forming), 
and the large antenna (large scale antenna) techniques 35 

are discussed. 
[0004] In addition to the network to improve the system, 
5G communication system, the evolved small cells, im
proved small cell (advanced small cell), cloud radio ac
cess network (cloud radio access network: cloud RAN), 40 

high density network (ultra-dense network), device com
munications (device to device communication: D2D), 
wireless backhaul (wireless backhaul), mobile network 
(moving network), cooperative communication (cooper
ative communication), CoMP (Coordinated Multi-Points), 45 

and receiving an interference cancellation (interference 
cancellation) development of technologies such as this 
have been made. 
[0005] In addition, 5G system, advanced coding and 
modulation (Advanced Coding Modulation: ACM) ap- 50 

proach is FOAM (Hybrid FSK and QAM Modulation) and 
SWSC (Sliding Window Superposition Coding), and ad
vanced access technologies FBMC (Filter Bank Multi 
Carrier), NOMA have been developed, such as (non or
thogonal multiple access), and SCMA (sparse code mul- 55 

tiple access). 
[0006] System information refers to essential informa
tion for communication between a terminal and a base 

2 

SUMMARY OF THE INVENTION 

[0007] Meanwhile, the number of system information 
blocks is continuously increasing, and radio resources 
are required to broadcast a system information block. 
Thus, as the number of system information blocks in
creases, the quantity of radio resources required to 
broadcast a system information block also inevitably in
creases. To transmit continuously increasing system in
formation to a user equipment (UE), it is necessary to 
propose a method for acquiring system information that 
efficiently utilizes radio resources. 
[0008] According to an embodiment, there is provided 
a method for receiving, by a UE, an on-demand system 
information (OSI) block in a wireless communication sys
tem. The method may include: receiving, from a network, 
an OSI configuration including information on mapping 
between information on a system information request 
(SIR) preamble and an OSI block; determining an OSI 
block of interest; selecting an SIR preamble correspond
ing to the OSI block of interest on the basis of the OSI 
configuration; requesting the determined OSI block of 
interest by transmitting the selected SIR preamble to a 
serving cell; and receiving the requested OSI block of 
interest. 
[0009] The information on the SIR preamble may be a 
pattern of the SIR preamble. 
[0010] The information on the SIR preamble may be 
an identifier (ID) of the SIR preamble. 
[0011] The information on the SIR preamble may be 
an index of the SIR preamble. 
[0012] The information on the SIR preamble may be a 
resource for the SIR preamble. 
[0013] Different SIR preambles may be mapped to dif
ferent OSI blocks. One SIR preamble may be mapped 
to a plurality of OSI blocks. 
[0014] When the UE is interested in receiving a partic
ular OSI block, the particular OSI block is not broadcast 
by the serving cell of the UE, and the UE does not have 
the particular OSI block that is valid, the particular OSI 
block may be determined as the OSI block of interest. 
[0015] The method may further include requesting the 
OSI block of interest again by transmitting the selected 
SIR preamble to the serving cell when the OSI block of 
interest is not received within an OSI window. 
[0016] The method may further include considering 
that obtaining system information fails when the OSI 
block of interest is not received within an OSI window 
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and the number of times the SIR preamble is transmitted 
to the serving cell reaches the maximum number of SIR 
preamble transmissions. The serving cell may be con
sidered by the UE as a barred cell. 
[0017] The OSI configuration may further include at 5 

least one of a set of resources for transmitting the SIR 
preamble, a power-ramping factor for transmitting the 
SIR preamble, or a maximum transmission value for the 
SIR preamble. 
[0018] The selected SIR preamble may be transmitted 10 

to the serving cell only during an SIR occasion. 
[0019] The selected SIR preamble may be transmitted 
to the serving cell only when the OSI block of interest is 
not broadcast. 
[0020] The OSI configuration may be broadcast 15 

through a network slice instance (NSI). 
[0021] According to another embodiment, there is pro
vided a UE for receiving an OSI block in a wireless com
munication system. The UE may include: a memory; a 
transceiver; and a processor to connect the memory and 20 

the transceiver, wherein the processor may be config
ured to: control the transceiver to receive, from a network, 
an OSI configuration including information on mapping 
between information on an SIR preamble and an OSI 
block; determine an OSI block of interest; select an SIR 25 

preamble corresponding to the OSI block of interest on 
the basis of the OSI configuration; control the transceiver 
to request the determined OSI block of interest by trans
mitting the selected SIR preamble to a serving cell; and 
control the transceiver to receive the requested OSI block 30 

of interest. 
[0022] AUE can selectively receive OSI of interest. 

BRIEF DESCRIPTION OF THE DRAWINGS 
35 

[0023] 

FIG. 1 shows L TE system architecture. 
FIG. 2 shows a control plane of a radio interface pro-
tocol of an L TE system. 40 

FIG. 3 shows a user plane of a radio interface pro
tocol of an L TE system. 
FIG. 4 shows an example of transmitting a master 
information block (MIB), system information block1 
(SIB1), and other SIBs. 45 

FIG. 5 shows an update of system information. 
FIG. 6 illustrates a contention-based random access 
procedure. 
FIG. 7 illustrates a non-contention random access 
procedure. 50 

FIG. 8 is a block diagram illustrating a method for a 
UE to receive an on-demand system information 
(OSI) block according to an embodiment of the 
present invention. 
FIG. 9 is a block diagram illustrating a wireless com- 55 

munication system according to the embodiment of 
the present invention. 

3 

DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0024] The technology described below can be used 
in various wireless communication systems such as code 
division multiple access (CDMA), frequency division mul
tiple access (FDMA), time division multiple access (TO
MA), orthogonal frequency division multiple access 
(OFDMA), single carrier frequency division multiple ac
cess (SC-FDMA), etc. The CDMA can be implemented 
with a radio technology such as universal terrestrial radio 
access (UTRA) or CDMA-2000. The TOMA can be im
plemented with a radio technology such as global system 
for mobile communications (GSM)/general packet ratio 
service (GPRS)/enhanced data rate for GSM evolution 
(EDGE). The OFDMA can be implemented with a radio 
technology such as institute of electrical and electronics 
engineers (IEEE) 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), 
IEEE 802.20, evolved UTRA (E-UTRA), etc. IEEE 
802.16m is evolved from IEEE 802.16e, and provides 
backward compatibility with a system based on the IEEE 
802.16e. The UTRA is a part of a universal mobile tele
communication system (UMTS). 3rd generation partner
ship project (3GPP) long term evolution (L TE) is a part 
of an evolved UMTS (E-UMTS) using the E-UTRA. The 
3GPP L TE uses the OFDMA in a downlink and uses the 
SC-FDMA in an uplink. L TE-advanced (L TE-A) is an ev
olution of the L TE. 5G is an evolution of the L TE-A. 
[0025] For clarity, the following description will focus 
on L TE-N5G. However, technical features of the present 
invention are not limited thereto. 
[0026] FIG. 1 shows L TE system architecture. The 
communication network is widely deployed to provide a 
variety of communication services such as voice over 
internet protocol (VoIP) through IMS and packet data. 
[0027] Referring to FIG. 1, the L TE system architecture 
includes one or more user equipment (UE; 10), an 
evolved-UMTS terrestrial radio access network (E
UTRAN) and an evolved packet core (EPC). The UE 10 
refers to a communication equipment carried by a user. 
The U E 10 may be fixed or mobile, and may be referred 
to as another terminology, such as a mobile station (MS), 
a user terminal (UT), a subscriber station (SS), a wireless 
device, etc. 
[0028] The E-UTRAN includes one or more evolved 
node-B (eNB) 20, and a plurality of UEs may be located 
in one cell. The eNB 20 provides an end point of a control 
plane and a user plane to the UE 10. The eNB 20 is 
generally a fixed station that communicates with the UE 
10 and may be referred to as another terminology, such 
as a base station (BS), a base transceiver system (BTS), 
an access point, etc. One eNB 20 may be deployed per 
cell. There are one or more cells within the coverage of 
the eNB 20. A single cell is configured to have one of 
bandwidths selected from 1.25, 2.5, 5, 10, and 20 MHz, 
etc., and provides downlink or uplink transmission serv
ices to several UEs. In this case, different cells can be 
configured to provide different bandwidths. 
[0029] Hereinafter, a downlink (DL) denotes commu-
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transmitting of paging messages, scheduling and trans
mitting of broadcast channel (BCH) information, dynamic 
allocation of resources to the UEs 10 in both UL and DL, 
configuration and provisioning of eNB measurements, 

nication from the eNB 20 to the UE 10, and an uplink 
(UL) denotes communication from the UE 10 to the eNB 
20. In the DL, a transmitter may be a part of the eNB 20, 
and a receiver may be a part of the UE 10. In the UL, the 
transmitter may be a part of the UE 10, and the receiver 
may be a part of the eNB 20. 
[0030] The EPC includes a mobility management en
tity (MME) which is in charge of control plane functions, 
and a system architecture evolution (SAE) gateway (S
GW) which is in charge of user plane functions. The 
MME/S-GW 30 may be positioned at the end of the net
work and connected to an external network. The MME 
has UE access information or UE capability information, 
and such information may be primarily used in UE mo
bility management. The S-GW is a gateway of which an 
endpoint is an E-UTRAN. The MME/S-GW 30 provides 
an end point of a session and mobility management func
tion for the UE 10. The EPC may further include a packet 
data network (PDN) gateway (PDN-GW). The PDN-GW 

5 radio bearer control, radio admission control (RAC), and 
connection mobility control in L TE_ACTIVE state. In the 
EPC, and as noted above, gateway 30 may perform func
tions of paging origination, L TE_IDLE state manage
ment, ciphering of the user plane, SAE bearer control, 

10 and ciphering and integrity protection of NAS signaling. 
[0034] FIG. 2 shows a control plane of a radio interface 
protocol of an L TE system. FIG. 3 shows a user plane of 
a radio interface protocol of an L TE system. 
[0035] Layers of a radio interface protocol between the 

15 UE and the E-UTRAN may be classified into a first layer 
(LI), a second layer (L2), and a third layer (L3) based on 
the lower three layers of the open system interconnection 
(OSI) model that is well-known in the communication sys-

is a gateway of which an endpoint is a PDN. 20 

[0031] The MME provides various functions including 
non-access stratum (NAS) signaling to eNBs 20, NAS 
signaling security, access stratum (AS) security control, 
Inter core network (CN) node signaling for mobility be
tween 3GPP access networks, idle mode UE reachability 25 

(including control and execution of paging retransmis
sion), tracking area list management (for UE in idle and 
active mode), P-GW and S-GW selection, MME selection 
for handovers with MME change, serving GPRS support 
node (SGSN) selection for handovers to 2G or 3G 3GPP 30 

access networks, roaming, authentication, bearer man
agement functions including dedicated bearer establish
ment, support for public warning system (PWS) (which 
includes earthquake and tsunami warning system (ET
WS) and commercial mobile alert system (CMAS)) mes- 35 

sage transmission. The S-GW host provides assorted 
functions including per-user based packet filtering (by 
e.g., deep packet inspection), lawful interception, UE In
ternet protocol (IP) address allocation, transport level 
packet marking in the DL, UL and DL service level charg- 40 

ing, gating and rate enforcement, DL rate enforcement 
based on APN-AMBR. For clarity MME/S-GW 30 will be 
referred to herein simply as a "gateway," but it is under
stood that this entity includes both the MME and S-GW. 
[0032] Interfaces for transmitting user traffic or control 45 

traffic may be used. The UE 10 and the eNB 20 are con
nected by means of a Uu interface. The eNBs 20 are 
interconnected by means of an X2 interface. Neighboring 
eNBs may have a meshed network structure that has the 
X2 interface. The eNBs 20 are connected to the EPC by 50 

means of an S1 interface. The eNBs 20 are connected 
to the MME by means of an S1-MME interface, and are 
connected to the S-GW by means of S1-U interface. The 
S1 interface supports a many-to-many relation between 
the eNB 20 and the MME/S-GW. 55 

[0033] The eNB 20 may perform functions of selection 
for gateway 30, routing toward the gateway 30 during a 
radio resource control (RRC) activation, scheduling and 

4 

tem. The radio interface protocol between the UE and 
the E-UTRAN may be horizontally divided into a physical 
layer, a data link layer, and a network layer, and may be 
vertically divided into a control plane (C-plane) which is 
a protocol stack for control signal transmission and a user 
plane (U-plane) which is a protocol stack for data infor
mation transmission. The layers of the radio interface 
protocol exist in pairs at the UE and the E-UTRAN, and 
are in charge of data transmission of the Uu interface. 
[0036] A physical (PHY) layer belongs to the L 1. The 
PHY layer provides a higher layer with an information 
transfer service through a physical channel. The PHY 
layer is connected to a medium access control (MAC) 
layer, which is a higher layer of the PHY layer, through 
a transport channel. A physical channel is mapped to the 
transport channel. Data is transferred between the MAC 
layer and the PHY layer through the transport channel. 
Between different PHY layers, i.e., a PHY layer of a trans-
mitter and a PHY layer of a receiver, data is transferred 
through the physical channel using radio resources. The 
physical channel is modulated using an orthogonal fre
quency division multiplexing (OFDM) scheme, and utiliz
es time and frequency as a radio resource. 
[0037] The PHY layer uses several physical control 
channels. A physical downlink control channel (PDCCH) 
reports to a UE about resource allocation of a paging 
channel (PCH) and a downlink shared channel (DL
SCH), and hybrid automatic repeat request (HARO) in-
formation related to the DL-SCH. The PDCCH may carry 
a UL grant for reporting to the UE about resource alloca
tion of UL transmission. A physical control format indica
tor channel (PCFICH) reports the number of OFDM sym
bols used for PDCCHs to the UE, and is transmitted in 
every subframe. A physical hybrid ARO indicator channel 
(PHICH) carries an HARO acknowledgement 
(ACK)/non-acknowledgement (NACK) signal in re
sponse to UL transmission. A physical uplink control 
channel (PUCCH) carries UL control information such as 
HARO ACK/NACK for DL transmission, scheduling re
quest, and COi. A physical uplink shared channel 
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(PUSCH) carries a UL-uplink shared channel (SCH). 
[0038] A physical channel consists of a plurality of sub
frames in time domain and a plurality of subcarriers in 
frequency domain. One subframe consists of a plurality 
of symbols in the time domain. One subframe consists 5 

of a plurality of resource blocks (RBs). One RB consists 
of a plurality of symbols and a plurality of subcarriers. In 
addition, each subframe may use specific subcarriers of 
specific symbols of a corresponding subframe for a PD
CCH. For example, a first symbol of the subframe may 10 

be used for the PDCCH. The PDCCH carries dynamic 
allocated resources, such as a physical resource block 
(PRB) and modulation and coding scheme (MCS). A 
transmission time interval (TTI) which is a unit time for 
data transmission may be equal to a length of one sub- 15 

frame. The length of one subframe may be 1 ms. 
[0039] The transport channel is classified into a com
mon transport channel and a dedicated transport channel 
according to whether the channel is shared or not. A DL 
transport channel for transmitting data from the network 20 

to the UE includes a broadcast channel (BCH) for trans
mitting system information, a paging channel (PCH) for 
transmitting a paging message, a DL-SCH for transmit-
ting user traffic or control signals, etc. The DL-SCH sup
ports HARO, dynamic link adaptation by varying the mod- 25 

ulation, coding and transmit power, and both dynamic 
and semi-static resource allocation. The DL-SCH also 
may enable broadcast in the entire cell and the use of 
beamforming. The system information carries one or 
more system information blocks. All system information 30 

blocks may be transmitted with the same periodicity. Traf-
fic or control signals of a multimedia broadcasUmulticast 
service (MBMS) may be transmitted through the DL-SCH 
or a multicast channel (MCH). 
[0040] A UL transport channel for transmitting data 35 

from the UE to the network includes a random access 
channel (RACH) for transmitting an initial control mes
sage, a UL-SCH for transmitting user traffic or control 
signals, etc. The UL-SCH supports HARO and dynamic 
link adaptation by varying the transmit power and poten- 40 

tially modulation and coding. The UL-SCH also may en
able the use ofbeamforming. The RACH is normally used 
for initial access to a cell. 
[0041] A MAC layer belongs to the L2. The MAC layer 
provides services to a radio link control (RLC) layer, 45 

which is a higher layer of the MAC layer, via a logical 
channel. The MAC layer provides a function of mapping 
multiple logical channels to multiple transport channels. 
The MAC layer also provides a function of logical channel 
multiplexing by mapping multiple logical channels to a 50 

single transport channel. A MAC sublayer provides data 
transfer services on logical channels. 
[0042] The logical channels are classified into control 
channels for transferring control plane information and 
traffic channels for transferring user plane information, 55 

according to a type of transmitted information. That is, a 
set of logical channel types is defined for different data 
transfer services offered by the MAC layer. The logical 

5 

channels are located above the transport channel, and 
are mapped to the transport channels. 
[0043] The control channels are used for transfer of 
control plane information only. The control channels pro
vided by the MAC layer include a broadcast control chan
nel (BCCH), a paging control channel (PCCH), a com
mon control channel (CCCH), a multicast control channel 
(MCCH) and a dedicated control channel (DCCH). The 
BCCH is a downlink channel for broadcasting system 
control information. The PCCH is a downlink channel that 
transfers paging information and is used when the net
work does not know the location cell of a UE. The CCCH 
is used by UEs having no RRC connection with the net
work. The MCCH is a point-to-multipoint downlink chan
nel used for transmitting MBMS control information from 
the network to a UE. The DCCH is a point-to-point bi
directional channel used by UEs having an RRC connec
tion that transmits dedicated control information between 
a UE and the network. 
[0044] Traffic channels are used for the transfer of user 
plane information only. The traffic channels provided by 
the MAC layer include a dedicated traffic channel (DTCH) 
and a multicast traffic channel (MTCH). The DTCH is a 
point-to-point channel, dedicated to one UE for the trans
fer of user information and can exist in both uplink and 
downlink. The MTCH is a point-to-multipoint downlink 
channel for transmitting traffic data from the network to 
the UE. 
[0045] Uplink connections between logical channels 
and transport channels include the DCCH that can be 
mapped to the UL-SCH, the DTCH that can be mapped 
to the UL-SCH and the CCCH that can be mapped to the 
UL-SCH. Downlink connections between logical chan
nels and transport channels include the BCCH that can 
be mapped to the BCH or DL-SCH, the PCCH that can 
be mapped to the PCH, the DCCH that can be mapped 
to the DL-SCH, and the DTCH that can be mapped to 
the DL-SCH, the MCCH that can be mapped to the MCH, 
and the MTCH that can be mapped to the MCH. 
[0046] An RLC layer belongs to the L2. The RLC layer 
provides a function of adjusting a size of data, so as to 
be suitable for a lower layer to transmit the data, by con
catenating and segmenting the data received from an 
upper layer in a radio section. In addition, to ensure a 
variety of quality of service (QoS) required by a radio 
bearer (RB), the RLC layer provides three operation 
modes, i.e., a transparent mode (TM), an unacknowl
edged mode (UM), and an acknowledged mode (AM). 
The AM RLC provides a retransmission function through 
an automatic repeat request (ARO) for reliable data 
transmission. Meanwhile, a function of the RLC layer may 
be implemented with a functional block inside the MAC 
layer. In this case, the RLC layer may not exist. 
[0047] A packet data convergence protocol (PDCP) 
layer belongs to the L2. The PDCP layer provides a func
tion of header compression function that reduces unnec
essary control information such that data being transmit
ted by employing IP packets, such as 1Pv4 or 1Pv6, can 
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be efficiently transmitted over a radio interface that has 
a relatively small bandwidth. The header compression 
increases transmission efficiency in the radio section by 
transmitting only necessary information in a header of 
the data. In addition, the PDCP layer provides a function 5 

of security. The function of security includes ciphering 
which prevents inspection of third parties, and integrity 
protection which prevents data manipulation of third par
ties. 
[0048] A radio resource control (RRC) layer belongs 10 

to the L3. The RLC layer is located at the lowest portion 
of the L3, and is only defined in the control plane. The 
RRC layer takes a role of controlling a radio resource 
between the UE and the network. For this, the UE and 
the network exchange an RRC message through the 15 

RRC layer. The RRC layer controls logical channels, 
transport channels, and physical channels in relation to 
the configuration, reconfiguration, and release of RBs. 
An RB is a logical path provided by the L 1 and L2 for 
data delivery between the UE and the network. That is, 20 

the RB signifies a service provided the L2 for data trans
mission between the UE and E-UTRAN. The configura-
tion of the RB implies a process for specifying a radio 
protocol layer and channel properties to provide a par
ticular service and for determining respective detailed 25 

parameters and operations. The RB is classified into two 
types, i.e., a signaling RB (SRB) and a data RB (DRB). 
The SRB is used as a path for transmitting an RRC mes
sage in the control plane. The DRB is used as a path for 
transmitting user data in the user plane. 30 

[0049] A Non-Access Stratum (NAS) layer placed over 
the RRC layer performs functions, such as session man
agement and mobility management. 
[0050] Referring to FIG. 2, the RLC and MAC layers 
(terminated in the eNB on the network side) may perform 35 

functions such as scheduling, automatic repeat request 
(ARO), and hybrid automatic repeat request (HARO). 
The RRC layer (terminated in the eNB on the network 
side) may perform functions such as broadcasting, pag-
ing, RRC connection management, RB control, mobility 40 

functions, and UE measurement reporting and control-
ling. The NAS control protocol (terminated in the MME 
of gateway on the network side) may perform functions 
such as a SAE bearer management, authentication, 
L TE_IDLE mobility handling, paging origination in 45 

L TE_IDLE, and security control for the signaling between 
the gateway and UE. 
[0051] Referring to FIG. 3, the RLC and MAC layers 
(terminated in the eNB on the network side) may perform 
the same functions for the control plane. The PDCP layer 50 

(terminated in the eNB on the network side) may perform 
the user plane functions such as header compression, 
integrity protection, and ciphering. 

(SIB1), and other SIBs. 
[0053] An L TE cell broadcasts basic parameters nec
essary for the operation of an IDLE_MODE UE and a 
CONNECTED_MODE UE via a plurality of separate in
formation blocks. Examples of information blocks include 
an MIB, SIB1, SIB2, and other SIBs (SIBn). 
[0054] The MIB includes the most essential parame
ters needed for a UE to access a cell. Referring to FIG. 
4, an MIB message is broadcast through a BCH accord
ing to a periodicity of 40 ms, and MIB transmission is 
repeated in all radio frames within the periodicity of 40 
ms. The UE receives an SIB message using the param
eters received via the MIB. 
[0055] There are different types of SIBs. 
[0056] SIB1 includes pieces of information associated 
with cell access, and particularly includes scheduling in-
formation on other SIBs (SIB2 to SIBn) than SIB1. SIBs 
having the same transmission periodicity among the SIBs 
other than SIB1 are transferred via the same system in
formation (SI) message. Thus, scheduling information in
cludes a mapping relationship between each SIB and an 
SI message. An SI message is transmitted within an SI 
window in a time domain, and each SI message is asso
ciated with one SI window. Since SI windows for different 
pieces of SI do not overlap, only one SI message is trans
mitted within an SI window. Thus, scheduling information 
includes the duration of an SI window and an SI trans
mission periodicity. Time/frequency for transmitting an 
SI message is determined by dynamic scheduling by a 
BS. SIB 1 is broadcast through a downlink shared channel 
(DL SCH) according to a periodicity of eight radio frames 
(that is, 80-ms periodicity), and SIB1 is repeatedly re
transmitted on a fifth subframe of an SFN-mod-2 radio 
frame within the 80-ms periodicity. 
[0057] SIB2 includes necessary information for a UE 
to access a cell. SIB2 includes information on an uplink 
cell bandwidth, a random access parameter, and an up
link power control parameter. 
[0058] SIB3 includes cell reselection information. SIB4 
includes frequency information on a serving cell and in
tra-frequency information on a neighboring cell for cell 
reselection. SIB5 includes frequency information on a 
different E-UTRA and inter-frequency information on a 
neighboring cell for cell reselection. SIB6 includes fre
quency information on a UTRA and information on a 
UTRA neighboring cell for cell reselection. SIB7 includes 
frequency information on a GERAN for cell reselection. 
SIBS includes information on a neighboring cell. 
[0059] SIB9 includes a Home eNodeB (HeNB) identi
fier (ID). SIB10 to SIB12 include a public warning mes
sage, for example, for earthquake warning. SIB 14 is used 
to support enhanced access barring and controls UEs to 
access a cell. SIB15 includes information needed to re
ceive an MBMS at contiguous carrier frequencies. SIB16 

Hereinafter, system information will be described. 

[0052] FIG. 4 shows an example of transmitting a mas
ter information block (MIB), system information block1 

55 include GPS time and coordinated universal time 
(UTC)-related information. SIB 17 includes RAN auxiliary 
information. 
[0060] Not all SIBs are always required to be present. 

6 
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For example, SIB9 is not needed in a mode where a 
wireless carrier establishes an HeNB, while SIB13 is not 
needed if a cell provides no MBMS. 
[0061] System information is commonly applied to all 
UEs accessing a cell, and UEs need to always maintain 5 

up-to-date system information to perform an appropriate 
operation. When system information is changed, UEs 
need to know in advance the time the BS transmits new 
system information. In order that a BS and a UE mutually 
recognize a radio frame period for transmitting new sys- 10 

tern information, the concept of BCCH modification pe-
riod is introduced in "3GPP TS 36.331 v9. 3.0," which is 
described in detail. 
[0062] FIG. 5 shows an update of system information. 
[0063] Referring to FIG. 5, a BS, which intends to up- 15 

date system information in an (n+1 )th modification peri-
od, notifies in advance UEs of an update of system in
formation in an nth modification period. A UE, which is 
notified the update of the system information in the nth 
modification period, receives and applies new system 20 

information at the very beginning of the (n+1 )th modifi
cation period. When an update of system information is 
scheduled, the BS includes a system information modi
fication indicator in a paging message. Generally, a pag-
ing message is a message received by an idle-mode UE. 25 

However, since an update of system information is noti-
fied through a paging message, a connected-mode UE 
also needs to receive a paging message at times and to 
identify an update of system information. 

Hereinafter, random access will be described. 

30 

[0064] Random access is used by a UE to obtain uplink 
synchronization with a BS or to be allocated an uplink 
radio resource. After power is turned on, a UE obtains 35 

downlink synchronization with an initial cell and receives 
system information. Then, the UE acquires, from the sys-
tem information, a set of available random access pre
ambles and information about a radio resource used for 
transmission of a random access preamble. The radio 40 

resource used for transmission of the random access 
preamble may be specified as a radio frame and/or a 
combination of at least one or more subframes. The UE 
transmits a random access preamble randomly selected 
from the set of random access preambles, and the BS 45 

having received the random access preamble sends a 
timing alignment (TA) value for uplink synchronization to 
the UE through a random access response. Thus, the 
UE obtains uplink synchronization. 
[0065] That is, the BS allocates a dedicated random 50 

access preamble to a specific UE, and the UE performs 
non-contention random access using the random access 
preamble. That is, there may be in a process of selecting 
a random access preamble, contention-based random 
access in which a UE randomly selects and uses one 55 

random access preamble from a particular set and non
contention random access in which only a specific UE is 
allocated a random access preamble by a BS. Non-con-

7 

tention random access may be used for a handover pro
cedure or upon a request by a BS's command. 
[0066] FIG. 6 illustrates a contention-based random 
access procedure. 
[0067] Referring to FIG. 6, a UE randomly selects one 
random access preamble from a random access pream
ble set indicated by system information or a handover 
command. The UE selects a radio resource for transmit
ting the random access preamble to transmit the selected 
random access preamble (S610). The radio resource 
may be a specific subframe, and selecting the radio re
source may be selecting a physical random access chan
nel (PRACH). 
[0068] After transmitting the random access preamble, 
the UE attempts to receive a random access response 
within a random access response reception window in
dicated by the system information or the handover com
mand and accordingly receives a random access re
sponse (S620). The random access response may be 
transmitted in an MAC PDU format, and the MAC PDU 
may be forwarded via a physical downlink shared chan
nel (POSCH). Further, a physical downlink control chan
nel (PDCCH) is also forwarded so that the UE properly 
receives information forwarded via the POSCH. That is, 
the PDCCH includes information on the UE receiving the 
POSCH, frequency and time information on a radio re
source for the POSCH, and a transmission format for the 
POSCH. Once successfully receiving the PDCCH for
warded to the UE, the UE properly receives the random 
access response transmitted via the POSCH on the basis 
of the information in the PDCCH. 
[0069] The random access response may include a 
random access preamble identifier (ID), an uplink radio 
resource (UL grant), a temporary cell-radio network tem
porary identifier (C-RNTI), and a time alignment com
mand (TAC). Since one random access response may 
include random access response information for one or 
more UEs, a random access preamble ID may be includ
ed to indicate a UE for which a UL grant, a temporary C
RNTI, and a TAC are valid. The random access preamble 
ID may be an ID of the random access preamble received 
by a BS. The TAC may be included as information for 
the UE to adjust uplink synchronization. The random ac
cess response may be indicated by a random access ID 
on the PDCCH, that is, a random access-radio network 
temporary identifier (RA-RNTI). 
[0070] When the UE receives the random access re
sponse valid therefor, the UE processes information in
cluded in the random access response and performs 
scheduled transmission to the BS (S630). That is, the 
UE applies the TAC and stores the temporary C-RNTI. 
Further, the UE transmits data stored in a buffer of the 
UE or newly generated data to the BS using the UL grant. 
In this case, information to identify the UE needs to be 
included, which is for identifying the UE in order to avoid 
a collision since the BS does not determine which UEs 
perform random access in a contention-based random 
access process. 
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[0071] There are two methods for including information 
for identifying a UE. When the UE has a valid cell ID 
already allocated by a corresponding cell before perform-
ing random access, the UE transmits the cell ID thereof 
through the UL grant. However, when the UE is not allo- 5 

cated a valid cell ID before the random access process, 
the UE transmits a unique ID thereof (e.g, S-TMSI or 
random ID). Generally, the unique ID is longer than the 
cell ID. When the UE transmits the data via the UL grant, 
the UE starts a contention resolution timer. 10 

[0072] After transmitting the data including the ID of 
the UE through the UL grant allocated by receiving the 
random access response, the UE waits for an instruction 
from the BS to avoid a collision (S640). That is, the UE 
attempts to receive the PDCCH in order to receive a spe- 15 

cific message. There are two proposed methods for re
ceiving a PDCCH. As described above, when the ID of 
the UE transmitted via the UL grant is a cell ID, the UE 
may attempt to receive the PDCCH using the cell ID of 
the UE. In this case, when the UE receives the PDCCH 20 

through the cell ID of the UE before the contention res
olution timer expires, the UE determines that random ac
cess has been normally performed and terminates ran
dom access. When the ID transmitted via the UL grant 
is the unique ID, the UE may attempt to receive the PD- 25 

CCH using the temporary C-RNTI included in the random 
access response. In this case, when the UE receives the 
PDCCH through the temporary cell ID before the conten-
tion resolution timer expires, the UE identifies data for
warded by the POSCH indicated by the PDCCH. When 30 

the data includes the unique ID of the UE, the UE may 
determine that random access has been normally per
formed and may terminate random access. 
[0073] FIG. 7 illustrates a non-contention random ac-
cess procedure. 35 

[0074] Unlike contention-based random access, non
contention random access may be terminated when a 
UE receives a random access response. 
[0075] Non-contention random access may be initiated 
by a request, such as a handover and/or a command 40 

from a BS. Here, in these two cases, contention-based 
random access may also be performed. 
[0076] The UE is allocated by the BS a designated ran
dom access preamble having no possibility of a collision. 
The random access preamble may be allocated through 45 

a handover command and a PDCCH command (S710). 
[0077] After being allocated the random access pre
amble designated for the UE, the UE transmits the ran
dom access preamble to the BS (S720). 
[0078] Upon receiving the random access preamble, 50 

the BS transmits a random access response to the UE 
in response (S730). A procedure associated with the ran
dom access response has been mentioned above in 
S620 of FIG. 6. 

55 

8 

Hereinafter, a method for contention resolution in 
random access will be described. 

[0079] The reason why contention occurs in perform
ing random access is basically because the number of 
random access preambles is finite. That is, since a BS 
cannot assign a UE-specific random access preamble to 
all UEs, a UE randomly selects and transmits one of com
mon random access preambles. Accordingly, when two 
or more UEs select and transmit the same random ac
cess preamble through the same radio resource (PRACH 
resource), the BS determines the random access pre
amble as one random access preamble transmitted from 
one UE. As a result, it is expected that the BS transmits 
a random access response to the UE and that the random 
access response is received by one UE. However, since 
contention may occur as described above, the two or 
more UEs receive one access response, and each UE 
performs an operation in response to the receipt of the 
random access response. That is, the two or more UEs 
transmit different data via the same radio resource using 
one UL Grant included in the random access response. 
Accordingly, all of such data transmission may fail or the 
BS may receive only data from a particular UE depending 
on the location or transmission power of the UEs. In the 
latter case, since all of the two or more UEs assume that 
data thereof have been successfully transmitted, the BS 
needs to report information on the failure of contention 
to UEs that have failed in contention. That is, reporting 
the information on the failure or success of the contention 
is referred to as contention resolution. 
[0080] There are two contention resolution methods, 
which includes one method using a contention resolution 
timer (hereinafter, referred to as a CR timer) and the other 
method of transmitting an identifier of a successful UE 
to UEs. The former method is used when a UE already 
has a unique cell identifier (C-RNTI) before a random 
access procedure. That is, a UE already having a cell 
identifier transmits data including a cell identifier thereof 
to a BS in response to a random access response and 
operates a CR timer. When PDCCH information including 
the cell identifier of the UE is received before the CR 
timer expires, the UE determines that the U Eis success
ful in contention and normally terminates random access. 
However, when a PDCCH including the cell identifier of 
the UE is not received before the CR timer expires, the 
UE determines that the UE has failed in contention and 
may perform the random access procedure again or may 
notify a higher layer of the failure. The latter contention 
resolution method, that is, the method of transmitting the 
identifier of the successful UE, is used when a UE has 
no unique cell identifier before a random access proce
dure. That is, when a UE does not have a cell identifier 
thereof, the UE transmits data including a higher identifier 
(S-TMSI or random ID) than a cell identifier according to 
UL grant information included in a random access re
sponse and operates a CR timer. When the data including 
the higher identifier of the UE is transmitted via a DL-
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SCH before the CR timer expires, the UE determines that 
the random access procedure is successful. However, 
when the data including the higher identifier of the UE is 
not transmitted via the DL-SCH before the CR timer ex-
pires, the UE determines that the random access proce- 5 

dure has failed. 
[0081] The number of system information blocks is 
continuously increasing, and radio resources are re
quired to broadcast a system information block. Thus, as 
the number of system information blocks increases, the 10 

quantity of radio resources required to broadcast a sys-
tem information block also inevitably increases. To trans-
mit continuously increasing system information to a UE, 
it is necessary to propose a method for efficiently utilizing 
radio resources. Hereinafter, a method for receiving an 15 

on-demand system information (OSI) block and a device 
supporting the same will be described according to an 
embodiment of the present invention. 
[0082] According to an embodiment of the present in
vention, system information may be divided into two 20 

types of system information. One of the two types of sys-
tem information may be normal system information (NSI) 
and the other may be on-demand system information 
(OSI). 
[0083] The NSI may be a type of system information 25 

that is always broadcast. The NSI may also be referred 
to as minimum system information (MSI). For example, 
the NSI may include system information included in an 
MIB. Alternatively, the NSI may include system informa-
tion included in an MIB and SIB1. 30 

[0084] The OSI may be a type of system information 
that is broadcasted only when a UE requests the trans
mission of system information. Alternatively, the OSI may 
be a type of system information that is transmitted to a 
UE through dedicated signaling only when the UE re- 35 

quests the transmission of system information. 

(1) Step 1: A UE may receive an OSI configuration 
from a network. The OSI configuration may be broad-
cast through a network slice instance (NSI). 40 

The OSI configuration may include a mapping rela
tionship between information on a system informa-
tion request (SIR) preamble and an OSI block. The 
information on the SIR preamble may include at least 
one of a pattern of the SIR preamble, an ID of the 45 

SIR preamble, an index of the SIR preamble, or a 
resource for the SIR preamble. In the present spec
ification, the SIR preamble may be a preamble used 
to request OSI. 
Preferably, different OSI blocks may be mapped to 50 

different SIR preambles. For example, the OSI con
figuration may indicate that OSI block 1 is mapped 
to SIR preamble A and OSI block 2 is mapped to SIR 
preamble B. Alternatively, one SIR preamble may 
be mapped to a plurality of OSI blocks. For example, 55 

the OSI configuration may indicate that SIR pream-
ble A is mapped to OSI block 1 and OSI block 2. 
Preferably, an SIR preamble and a random access 

9 

(RA) preamble may use different preamble resourc
es. 
Further, the OSI configuration may include a set of 
resources for SIR preamble transmission. 
Further, the OSI configuration may include a power
ramping factor for SIR preamble transmission. 
Further, the OSI configuration may include an initial 
preamble power for SIR preamble transmission. 
Preferably, when the power-ramping factor and/or 
initial preamble power for SIR preamble transmis
sion are not provided, the UE may use a power-ram
ping factor and/or initial preamble power for trans
mitting an RA preamble in order to determine trans
mission power for an SIR preamble. 
Further, the OSI configuration may include the max
imum number of SIR preamble transmissions. That 
is, the OSI configuration may include the maximum 
number of transmission times an SIR preamble is 
allowed to be transmitted. 
Preferably, an SIR occasion configuration may be 
defined. When an SIR occasion is configured, the 
UE may transmit an SIR preamble to a serving cell 
only during the SIR occasion. 
(2) Step 2: The UE may determine OSI of interest. 
The UE may consider an OSI block as part of the 
OSI of interest when the following conditions are sat
isfied. 

Condition 1: The UE is interested in receiving 
an OSI block via broadcast signaling or dedicat
ed signaling. 
Condition 2: The OSI block is not being broad
cast by the serving cell. 
Condition 3: The UE does not have a valid OSI 
block. 

(3) Step 3: The UE may transmit an SIR preamble 
corresponding to the OSI of interest to the serving 
cell. Preferably, the UE may transmit the SIR pre
amble corresponding to the OSI of interest only when 
the OSI of interest is not broadcast. The SIR pream
ble may be transmitted via a new physical channel. 
For example, the new physical channel may be an 
SIR preamble-specific physical channel. Alternative
ly, the SIR preamble may be transmitted via a phys
ical random access channel (PRACH). 
The UE may select an SIR preamble based on the 
received OSI configuration. When the UE is in an 
RRC-idle state, the UE may not initiate an RRC con
nection establishment procedure for acquiring OSI. 
The UE may set preamble received target power 
(PRTP) according to the OSI configuration. The 
PRTP may be a target received power for a BS to 
receive the SIR preamble. An MAC layer may in
struct the physical layer to transmit the SIR pream
ble, a corresponding OSI-RNTI, an SIR preamble 
index, and the PRTP. 
When the SIR preamble is transmitted, the UE may 
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monitor a PDCCH of the serving cell using the OSI
RNTI to check whether the system information of 
interest is transmitted. 
(4) Step 4: The UE may receive the OSI of interest 
from the serving cell. 5 

[0085] When the UE does not receive the system in
formation of interest within an OSI window, the UE may 
retransmit the SIR preamble. 
[0086] When the UE does not receive the system in- 10 

formation of interest within the OSI window and the 
number of SIR preamble transmissions reaches the max
imum number of SIR preamble transmissions, the UE 
may declare the failure of obtaining the system informa
tion. In this case, the UE may consider that the state of 15 

the serving cell is 'barred'. That is, the UE may consider 
the serving cell as a barred cell. Alternatively, the UE 
may initiate an RRC connection establishment procedure 
to request OSI via dedicated signaling. 
[0087] According to the procedure proposed in the 20 

present invention, a UE may transmit an SIR preamble 
corresponding to OSI of interest to a serving cell on the 
basis of an OSI configuration, thereby selectively receiv-
ing only the OSI of interest. Therefore, the UE may effi
ciently use radio resources for receiving system informa- 25 

tion. 
[0088] FIG. 8 is a block diagram illustrating a method 
for a UE to receive an OSI block according to an embod
iment of the present invention. 
[0089] Referring to FIG. 8, in step S810, the UE may 30 

receive, from a network, an OSI configuration including 
information on mapping between information on an SIR 
preamble and an OSI block. 
[0090] The information on the SIR preamble may be a 
pattern of the SIR preamble. The information on the SIR 35 

preamble may be an ID of the SIR preamble. The infor
mation on the SIR preamble may be an index of the SIR 
preamble. The information on the SIR preamble may be 
a resource for the SIR preamble. 
[0091] Different SIR preambles may be mapped to dif- 40 

ferent OSI blocks. Alternatively, one SIR preamble may 
be mapped to a plurality of OSI blocks. 
[0092] The OSI configuration may further include at 
least one of a set of resources for transmitting the SIR 
preamble, a power-ramping factor for transmitting the 45 

SIR preamble, or a maximum transmission value for the 
SIR preamble. 
[0093] The OSI configuration may be broadcast 
through a network slice instance (NSI). 
[0094] In step S820, the UE may determine an OSI 50 

block of interest. When the UE is interested in receiving 
a particular OSI block, the particular OSI block is not 
broadcast by a serving cell of the UE, and the UE does 
not have the particular OSI block that is valid, the partic-
ular OSI block may be determined as the OSI block of 55 

interest. 
[0095] In step S830, the UE may select an SIR pream
ble corresponding to the OSI block of interest on the basis 

10 

of the OSI configuration. 
[0096] In step S840, the UE may transmit the selected 
SIR preamble to the serving cell, thereby requesting the 
determined OSI block of interest. The selected SIR pre
amble may be transmitted to the serving cell only during 
an SIR occasion. The selected SIR preamble may be 
transmitted to the serving cell only when the OSI block 
of interest is not broadcast. 
[0097] In step S850, the UE may receive the requested 
OSI block of interest. 
[0098] When the OSI block of interest is not received 
within an OSI window, the UE may transmit the selected 
SIR preamble to the serving cell, thereby requesting the 
OSI block of interest again. 
[0099] When the OSI block of interest is not received 
within the OSI window and the number of times the SIR 
preamble is transmitted to the serving cell reaches the 
maximum number of SIR preamble transmissions, the 
UE may consider that obtaining the system information 
has failed. In this case, the serving cell may be consid
ered by the UE as a barred cell. 
[0100] FIG. 9 is a block diagram illustrating a wireless 
communication system according to the embodiment of 
the present invention. 
[0101] A BS 900 includes a processor 901, a memory 
902 and a transceiver 903. The memory 902 is connected 
to the processor 901, and stores various information for 
driving the processor 901. The transceiver 903 is con
nected to the processor 901, and transmits and/or re
ceives radio signals. The processor901 implements pro
posed functions, processes and/or methods. In the above 
embodiment, an operation of the base station may be 
implemented by the processor 901. 
[0102] A UE 910 includes a processor 911, a memory 
912 and a transceiver 913. The memory 912 is connected 
to the processor 911, and stores various information for 
driving the processor 911. The transceiver 913 is con
nected to the processor 911, and transmits and/or re
ceives radio signals. The processor911 implements pro
posed functions, processes and/or methods. In the above 
embodiment, an operation of the UE may be implement
ed by the processor 911. 
[0103] The processor may include an application-spe
cific integrated circuit (ASIC), a separate chipset, a logic 
circuit, and/or a data processing unit. The memory may 
include a read-only memory (ROM), a random access 
memory (RAM), a flash memory, a memory card, a stor
age medium, and/or other equivalent storage devices. 
The transceiver may include a base-band circuit for 
processing a wireless signal. When the embodiment is 
implemented in software, the aforementioned methods 
can be implemented with a module (i.e., process, func
tion, etc.) for performing the aforementioned functions. 
The module may be stored in the memory and may be 
performed by the processor. The memory may be located 
inside or outside the processor, and may be coupled to 
the processor by using various well-known means. 
[0104] Various methods based on the present specifi-
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cation have been described by referring to drawings and 
reference numerals given in the drawings on the basis 
of the aforementioned examples. Although each method 
describes multiple steps or blocks in a specific order for 
convenience of explanation, the invention disclosed in 5 

the claims is not limited to the order of the steps or blocks, 
and each step or block can be implemented in a different 
order, or can be performed simultaneously with other 
steps or blocks. In addition, those ordinarily skilled in the 
art can know that the invention is not limited to each of 10 

the steps or blocks, and at least one different step can 
be added or deleted without departing from the scope 
and spirit of the invention. 
[0105] The aforementioned embodiment includes var
ious examples. It should be noted that those ordinarily 15 

skilled in the art know that all possible combinations of 
examples cannot be explained, and also know that var
ious combinations can be derived from the technique of 
the present specification. Therefore, the protection scope 
of the invention should be determined by combining var- 20 

ious examples described in the detailed explanation, 
without departing from the scope of the following claims. 

Claims 25 

1. A method for receiving, by a user equipment (UE), 
an on-demand system information (OSI) block in a 
wireless communication system, the method com-

2. 

3. 

4. 

5. 

6. 

prising: 30 

receiving, from a network, an OSI configuration 
including information on mapping between in
formation on a system information request {SIR) 
preamble and an OSI block; 35 

determining an OSI block of interest; 
selecting an SIR preamble corresponding to the 
OSI block of interest on the basis of the OSI 
configuration; 
requesting the determined OSI block of interest 40 

by transmitting the selected SIR preamble to a 
serving cell; and 
receiving the requested OSI block of interest. 

The method of claim 1, wherein the information on 45 

the SIR preamble is a pattern of the SIR preamble. 

The method of claim 1, wherein the information on 
the SIR preamble is an identifier {ID) of the SIR pre-
amble. 50 

The method of claim 1, wherein the information on 
the SIR preamble is an index of the SIR preamble. 

The method of claim 1, wherein the information on 55 

the SIR preamble is a resource for the SIR preamble. 

The method of claim 1, wherein different SIR pream-

11 

bles are mapped to different OSI blocks. 

7. The method of claim 1, wherein one SIR preamble 
is mapped to a plurality of OSI blocks. 

8. The method of claim 1, wherein when the UE is in
terested in receiving a particular OSI block, the par
ticular OSI block is not broadcast by the serving cell 
of the UE, and the UE does not have the particular 
OSI block that is valid, the particular OSI block is 
determined as the OSI block of interest. 

9. The method of claim 1, further comprising: 
requesting the OSI block of interest again by trans
mitting the selected SIR preamble to the serving cell 
when the OSI block of interest is not received within 
an OSI window. 

10. The method of claim 1, further comprising: 
considering that obtaining system information fails 
when the OSI block of interest is not received within 
an OSI window and a number of times the SIR pre
amble is transmitted to the serving cell reaches a 
maximum number of SIR preamble transmissions. 

11. The method of claim 10, wherein the serving cell is 
considered by the U E as a barred cell. 

12. The method of claim 1, wherein the OSI configuration 
further includes at least one of a set of resources for 
transmitting the SIR preamble, a power-ramping fac
tor for transmitting the SIR preamble, or a maximum 
transmission value for the SIR preamble. 

13. The method of claim 1, wherein the selected SIR 
preamble is transmitted to the serving cell only during 
an SIR occasion. 

14. The method of claim 1, wherein the selected SIR 
preamble is transmitted to the serving cell only when 
the OSI block of interest is not broadcast. 

15. A user equipment (UE) for receiving an on-demand 
system information (OSI) block in a wireless com
munication system, the UE comprising: 

a memory; 
a transceiver; and 
a processor to connect the memory and the 
transceiver, 

wherein the processor is configured to: 

control the transceiver to receive, from a net
work, an OSI configuration including information 
on mapping between information on a system 
information request {SIR) preamble and an OSI 
block; 
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determine an OSI block of interest; 
select an SIR preamble corresponding to the 
OSI block of interest on the basis of the OSI 
configuration; 
control the transceiver to request the deter- 5 

mined OSI block of interest by transmitting the 
selected SIR preamble to a serving cell; and 
control the transceiver to receive the requested 
OSI block of interest. 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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.JP 05168515 B2 
JP 2010--50643il A 
KR 10-2009-{)095555 A 
US 2010-0027 466 A 1 
'v\10 2008-04L664 A 7 

CN 1017425n A 
CN 101742572 B 
EF' 2346218 A 1 
JP 2012--50779 A 
KR 10-1281848 81 
MX 201 !004836 A 
US ~'.O 11---0205852 A 1 
US B982872 B2 
iliJQ 2010-051725 A"": 

EP 2235850 A1 
KR 100966179 81 
KR 10-?009-0066643 A 
V<JO 2009·-082076 l\8 

CN 10581496' A 
EP 3091808 A1 

CN 1046416D' A 
EP 2880919 /11 
WO 2014-0;~1610 Ai 

Publication 
dare 

02/09./'.2009 
22/05/2013 
"3/03/2013 
23/09/2015 
-· 7/0fi/;2009 
23/12/2015 
'.2/02/2016 
:5/11/2006 
01 /10)2008 
21/03/?013 
25/02/2010 
09/09/2009 
04/02/2010 
"':7/04/2008 

-6/06/2010 
30/03/2016 
2G/07/:2011 
22/03/2012 
03/07/2013 
06/06/2011 
25/08/2011 
7;03;2ub 
'.4/05/2010 

Of/10/2010 
25/06/2010 
?4/D6/2009 
02/07/2009 

27/07/2016 
09/77/2'016 

2C/05/~20 5 
'C/06/20 5 
06/02/20 4 
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Electronic Patent Application Fee Transmittal 

Application Number: 15568431 

Filing Date: 20-0ct-2017 

Title of Invention: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

First Named Inventor/Applicant Name: Rui FAN 

Filer: William W. Kidd/BlackBox IP 

Attorney Docket Number: 4906P51954US1 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240 

Total in USO($) 240 
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Electronic Acknowledgement Receipt 

EFSID: 37479916 

Application Number: 15568431 

International Application Number: 

Confirmation Number: 2730 

Title of Invention: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

First Named Inventor/Applicant Name: Rui FAN 

Customer Number: 131247 

Filer: William W. Kidd/Julie Farrar 

Filer Authorized By: William W. Kidd 

Attorney Docket Number: 4906P51954US1 

Receipt Date: 17-OCT-2019 

Filing Date: 20-OCT-2017 

Time Stamp: 00:59:15 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $240 

RAM confirmation Number E20190G159461987 

Deposit Account 506674 

Authorized User Julie Farrar 

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

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.19 (Document supply fees) 

Samsung Ex. 1010 
Page 422 of 447



37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

37 CFR 1.492 (National application filing, search, and examination fees) 

37 CFR 1.492(a) (Basic national fee only) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

628302 

1 
Information Disclosure Statement (IDS) 

IDS_ 15568431_ l .pdf no 4 
Form (SB08) 

c38f8419a 137f80abe5b2e35238b87c8161 
3671 

Warnings: 

Information: 

217221 

2 Non Patent Literature 
1 - 177841558_EPOA - 323496. 

4 
pdf 

no 
Deb 1 a4d350d23d781 dde 72e 12ebef7c6f5d 

18f7d 

Warnings: 

Information: 

225147 

3 Non Patent Literature 
2_PCTCN2017101576_323497. 

no 6 
pdf 

dfc0b38d 1 ba70ee00f01 a300e63bb89ffd3d 
dadd 

Warnings: 

Information: 

682558 

4 Non Patent Literature 
3_46151 - MAPSR_l0 - 323494. 

4 
pdf 

no 
cdf8a63b9610801150eaffd4069250Sa2929 

d96d 

Warnings: 

Information: 

1086624 

5 Foreign Reference l_EP3413632A1_323506.pdf no 30 
1 b8056aac26d96dfab3b7b5f74931 cc299e 

SbdfS 

Warnings: 

Information: 

435660 

6 Foreign Reference 2_EP3454620A1_323505.pdf no 24 
ef2ca04918a27a9172f1 a7548a 1 ca43Sc575 

b235 

Warnings: 

Information: 
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30797 

7 Fee Worksheet (5B06) fee-info.pdf no 2 
ae5d39688ab51 811 e06Sba0c0f40760171 5 

99ee5 

Warnings: 

Information: 

Total Files Size (in bytes) 3306309 

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

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: IFEE PTOU85B-EFS 

Document Description: Issue Fee Payment (PTO-85B) 

Issue Fee Transmittal Form 

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No. 

15568431 20-0ct-2017 Rui FAN 4906P51954US1 2730 

TITLE OF INVENTION : 

ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

Entity Status Application Type Art Unit Class - Subclass EXAMINER 

Regular Undiscounted 
U.S. National Stage under 35 

2463 254000 MELVIN MARCELO 
USC 371 

Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee 

$1000 $0 $1000 30-0ct-2019 $0 

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363) 
Current Correspondence Address: 

131247 
NDWE LLP/Ericsson 

99 Almaden Boulevard, Suite 710 

San Jose CA 95113 
UNITED STATES 
408-675-0441 

D Change of correspondence address requested, system 
generated AIA/122-EFS form attached 

2.Entity Status 

Change in Entity Status 

Current Indicated Fee Address: 

D Fee Address indication requested, system generated SB/47-EFS 
form attached 

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29. 

0 

0 

@ 

Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis 
(37 CFR 1.29(d)), and make the applicable certification online. 

Applicant asserting small entity status. See 37 CFR 1.27. 
Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status. 

Applicant changing to regular undiscounted fee status. 
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable. 

WEB IFEE 1.0 
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Doc Code: IFEE 

Document Description: Issue Fee Payment (PTO-85B) 

3.The Following Fee(s) Are Submitted: 

IZJ Issue Fee 

D Publication Fee 

D Advance Order - # of copies 

4.Firm and/or Attorney Names To Be Printed 

NOTE: If no name is listed, no name will be printed 
For printing on the patent front page, list to be displayed as entered 

1. NDWE LLP 

2. 

3. 

S.Assignee Name(s) and Residence Data To Be Printed 

• 

• 

PTOU85B-EFS 

I authorize USPTO to apply my previously paid issue fee to the 
current fees due 

The Director is hereby authorized to apply my previously paid 
issue fee to the current fee due and to charge deficient fees to 
Deposit Account Number 

If in addition to the payment of the issue fee amount submitted 
with this form, there are any discrepancies in any amount(s) due, 
the Director is authorized to charge any def!fbt'6% or credit any 
overpayment, to Deposit Account Number _______ _ 

The issue fee must be submitted with this form. If payment of 
the issue fee does not accompany this form, checking this box 
and providing a deposit account number will NOT be 
effective to satisfy full payment of the fee(s) due. 

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

Name City State Country Category 

Telefonaktiebolaget LM Ericsson (publ) Stockholm sweden corporation 

6.Signature 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted 
power of attorney in this application. I also certify that this Fee(s) Transmittal form is being transmitted to the US PTO via EFS-WEB on the date indicated below. 

Signature /William W. Kidd/ Date 10-30-2019 

Name William W. Kidd Registration Number 31772 

WEB IFEE 1.0 
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Electronic Patent Application Fee Transmittal 

Application Number: 15568431 

Filing Date: 20-0ct-2017 

Title of Invention: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

First Named Inventor/Applicant Name: Rui FAN 

Filer: William W. Kidd/Julie Farrar 

Attorney Docket Number: 4906P51954US1 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 37612438 

Application Number: 15568431 

International Application Number: 

Confirmation Number: 2730 

Title of Invention: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

First Named Inventor/Applicant Name: Rui FAN 

Customer Number: 131247 

Filer: William W. Kidd/Julie Farrar 

Filer Authorized By: William W. Kidd 

Attorney Docket Number: 4906P51954US1 

Receipt Date: 30-OCT-2019 

Filing Date: 20-OCT-2017 

Time Stamp: 18:59:56 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number E20190Tl59544816 

Deposit Account 506674 

Authorized User Julie Farrar 

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

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.19 (Document supply fees) 
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37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

37 CFR 1.492 (National application filing, search, and examination fees) 

37 CFR 1.492(a) (Basic national fee only) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

45985 

1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2 
d 1 ebba4a7ca8Sfdf023f11 a7c972317d3f02 

9c3b 

Warnings: 

Information: 

32002 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
7fd3539d3c5057d9a243f6e3c47Sb2ce079 

d6567 

Warnings: 

Information: 

Total Files Size (in bytes) 77987 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NO. FILING DATE 

15/568,431 10/20/2017 

131247 7590 11/08/2019 

NDWE LLP/Ericsson 
99 Almaden Boulevard, Suite 710 
San Jose, CA 95113 

FIRST NAMED INVENTOR 

RuiFAN 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

4906P51954US1 

CONFIRMATION NO. 

2730 

EXAMINER 

MARCELO, MEL VIN C 

ART UNIT PAPER NUMBER 

2463 

NOTIFICATION DATE DELIVERY MODE 

11/08/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

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

ndwe_docketing@cardinal-ip.com 
patent@ndwe.com 

PTOL-90A (Rev. 04/07) 
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Corrected 
Notice of Allowability 

Application No. 
15/568,431 
Examiner 
MELVIN C MARCELO 

Applicant(s) 
FAN et al. 
Art Unit 
2463 I AIA (FITF) Status 

Yes 

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

1.~ This communication is responsive to IDS filed 10-17-2019. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

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

3.~ The allowed claim(s) is/are 1,3-12, 14-22 and 24 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.~ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) ~All b) 0 Some *c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

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

3. D Examiner's Comment Regarding Requirement for Deposit 7. • Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/MELVIN C MARCELO/ 
Primary Examiner, Art Unit 2463 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20191105 
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15/568,431 - GAU: 2463 

Doc code: IDS PTO/SB/0Ba (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

Application Number 15568431 

Filing Date )017-10-20 

INFORMATION DISCLOSURE First Named Inventor l~ui FAN 
STATEMENT BY APPLICANT 

Art Unit 12463 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MARCELO, MEL VIN C 

Attorney Docket Number I 49O6P51954US1 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 3413632 EP A1 2018-12-12 SHARP KK 
English Abstract 
Submitted 

2 3454620 EP A1 2019-03-13 ,_G ELECTRONICS INC 
English Abstract 
Submitted 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

EFSWeb 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.C.M/ 
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Application Number 15568431 

Filing Date 2017-10-20 

INFORMATION DISCLOSURE First Named Inventor I Rui FAN 
STATEMENT BY APPLICANT 

Art Unit 2463 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MARCELO, MEL VIN C 

Attorney Docket Number 4906P51954US1 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
Communication pursuant to Article 94(3) EPC received for European Patent Application No. 17784155 _ 8 (Attorney 
Docket No. 4906P51954EP), mailed on July 22, 2019, 4 pages. 

2 
International Preliminary Report on Patentability received for PCT Patent Application No. PCT/CN2017/101576 
(Attorney Docket No. 4906P51954PCT), mailed on July 18, 2019, 6 pages. 

3 
Preliminary Search Report received for Moroccan Patent Application No. 46151 (Attorney Docket No. 
4906P51954MA), completed on October 02, 2019, 4 pages of Original Document Only. 

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

Examiner Signature 11 /MELVIN C MARCELO/ I Date Considered 1111/05/2019 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

EFSWeb 2.1.17 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.C.M/ 
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Application Number 15568431 

Filing Date 2017-10-20 
INFORMATION DISCLOSURE First Named Inventor I Rui FAN 
STATEMENT BY APPLICANT 

Art Unit 2463 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MARCELO, MEL VIN C 

Attorney Docket Number 4906P51954US1 

CERTIFICATION STATEMENT 

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

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

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

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

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /William W _ Kidd/ Date (YYYY-MM-DD) 2019-10-16 

Name/Print William W_ Kidd Registration Number ~1772 

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

EFSWeb 2.1.17 
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15/568,431 - GAU: 2463 

Privacy Act Statement 

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

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

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

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

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

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

EFSWeb 2.1.17 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

15/568,431 12/17/2019 

131247 7590 11/26/2019 

NDWE LLP/Ericsson 
99 Almaden Boulevard, Suite 710 
San Jose, CA 95113 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. 

10512027 4906P5 l 954US 1 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

2730 

The Patent Term Adjustment is 55 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Rui FAN, Beijing, CHINA; 
Telefonaktiebolaget LM Ericsson (publ), Stockholm, SWEDEN; 
Jinhua LIU, Beijing, CHINA; 
Pal FRENGER, Linkoping, SWEDEN; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: U.S. Patent No. 10,512,027 

USPTO CONFIRMATION CODE: 2730 

APPLICATION NO.: 15/568,431 

PCT FILED: September 13, 2017 

U.S. FILED: October 20, 2017 

EXAMINER: Melvin C Marcelo 

GROUP ART UNIT: 2463 

FOR: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

37 CFR 1.322 & 37 CFR 1.323 REQUEST FOR CERTIFICATE OF CORRECTION 
FOR USPTO AND/OR APPLICANT MISTAKE 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS 

SIR: 

The following is a request for a certificate of correction m Serial Number 
15/568,431, now Patent Number 10,512,027. 

A certificate of correction under 35 USC 254 is respectfully requested in the 
above-identified patent. 

The errors were the fault of both the applicant and USPTO and, accordingly, 
please charge $150.00 to our Deposit Account No. 50-1379. In the event that a further fee 
is required, please charge the amount to the same Deposit Account. 

The exact locations where the errors appear in the patent and patent application 
are as follows: 

1 
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In Column 7, Line 50, delete "one more" and insert - - one or more - -, therefor. 
(ORIGINALLY FILED SPECIFICATION DATED OCTOBER 20, 2017, 
PAGE 13 (PAGE 326 OF FW), PARAGRAPH [0054], LINE 6) 

In Column 14, Line 2, in Claim 15, delete "program" and 
insert - - program code - -, therefor. 
(Afv1ENDMENTS TO THE CLAIMS DATED JUNE 27, 2019, PAGE 4/7, 
CLAIM 17, LINE 2) 

In Column 14, Line 14, in Claim 18, delete "program" and 
insert - - program code - -, therefor. 
(Afv1ENDMENTS TO THE CLAIMS DATED JUNE 27, 2019, PAGE 5/7, 
CLAIM 20, LINE 2) 

2 
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The requested corrections are attached on Form PTO 1050. 

, 2020 

DATE 

3 

Respectfully Submitted 

/Ronald J. Ward,Reg#54870/ 

Ronald J. Ward 
Registration No. 54,870 
Attorney of Record 
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PTO/SB/44 (09-07} 
Approved for use through 01/31/2020. 0MB 0651-0033 

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. 

(Also Form PTO-1050} 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 10,512,027 B2 

APPLICATION NO. : 15/568,431 

ISSUE DATE 

INVENTOR(S) 

: December 17, 2019 

: Fan, et al. 

Page 1 of 1 

It is certified that an error appears or errors appear in the above-identified patent and that 
said Letters Patent is hereby corrected as shown below: 

In Column 7, Line 50, delete "one more" and insert - - one or more - -, therefor. 

In Column 14, Line 2, in Claim 15, delete "program" and 
insert - - program code - -, therefor. 

In Column 14, Line 14, in Claim 18, delete "program" and 
insert - - program code - -, therefor. 

MAILING ADDRESS OF SENDER (Please do not use customer number below): 

6300 Legacy, MS EVR 1-C-11 
Plano, TX 75024 
972-583-8656 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1 .0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of44 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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Electronic Patent Application Fee Transmittal 

Application Number: 15568431 

Filing Date: 20-0ct-2017 

Title of Invention: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

First Named Inventor/Applicant Name: Rui FAN 

Filer: Brian Michael Kearns/Amber Rodgers 

Attorney Docket Number: 4906P51954US1 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

CERTIFICATE OF CORRECTION 1811 1 150 150 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 150 
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Electronic Acknowledgement Receipt 

EFSID: 38999638 

Application Number: 15568431 

International Application Number: 

Confirmation Number: 2730 

Title of Invention: ON-DEMAND REQUEST FOR SYSTEM INFORMATION 

First Named Inventor/Applicant Name: Rui FAN 

Customer Number: 131247 

Filer: Brian Michael Kearns/Amber Rodgers 

Filer Authorized By: Brian Michael Kearns 

Attorney Docket Number: 4906P51954US1 

Receipt Date: 29-MAR-2020 

Filing Date: 20-OCT-2017 

Time Stamp: 18:53:10 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $150 

RAM confirmation Number E20203Sl53214837 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

153002 

P51954-
1 Request for Certificate of Correction US1_2020-03-29_CoC_Request no 3 

_Letter.pdf 6f678276b4c34b413f349ed896204 71464c 
63901 

Warnings: 

Information: 

128620 

P51954-
2 Request for Certificate of Correction USl - 2020-03-29 _ Co(_PTO-105 no 2 

0.pdf bc6e3b6072f62af1 e6318b4cf80fb 14cc4c2f 
bib 

Warnings: 

Information: 

30538 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
e3 b94d d 64 9 5 a544006f9fb7 3 afaS fa 12d b60 

f7fa 

Warnings: 

Information: 

Total Files Size (in bytes) 312160 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 10,512,027 B2 
: 15/568431 
: December 17, 2019 
: Fan et al. 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Specification 

In Column 7, Line 50, delete "one more" and insert -- one or more --, therefor. 

In the Claims 

In Column 14, Line 2, in Claim 15, delete "program" and insert -- program code--, therefor. 

In Column 14, Line 14, in Claim 18, delete "program" and insert -- program code --, therefor. 

Signed and Sealed this 
Twelfth Day of May, 2020 

~"""""'-.........,. 

Andrei Iancu 
Director of the United States Patent and Trademark Office 
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