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

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

Attorney Docket No.
TRANSMITTAL LETTER TO THE UNITED STATES 4906I¥’51 954US1
DESIGNATED/ELECTED OFFICE (DO/EO/US) S, Application No. (T known: o6 37 CFR 15)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/CN2017/101576 13 SEPTEMBER 2017 04 JANUARY 2017

Title of Invention
ON-DEMAND REQUEST FOR SYSTEM INFORMATION

First Named Inventor

Rui FAN

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

1. 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.

2. 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)).

3. An English language translation of the International Application (35 U.S.C. 371(c)(2))
) is attached hereto.
. 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. E is attached.
b. D was previously filed in the international phase under PCT Rule 4.17(iv).

T o

Items 5 to 8 below concern amendments made in the international phase.
PCT Article 19 and 34 amendments

5. I:l 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)).
6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. |:| 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

8a. D Do not enter the amendment made in the international phase under PCT Article 19.
8b. |:| 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. |:| An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. A preliminary amendment.

11. An Application Data Sheet under 37 CFR 1.76.

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

13. 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 13fer.3 and 37 CFR 1.821-1.825.

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

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

PTO-1390 (01-17)

Approved for use through 8/31/2019. OMB 0651-0021
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No.

ATTORNEY DOCKET No.

PCT/CN2017/101576 4906P51954USH1
17. I:] Other items or information:
The following fees have been submitted. CALCULATIONS PTO USE ONLY
18. [v] Basic national fee (37 CFR 1.492(a)) ...............occovovereerveres e enn $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 AICIE 33(1)-(4) oo ven ittt it e e e e eee e $0
All other situations ...t $720
20. 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 ARCIE 33(1)=(4) ettt et e e et $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 prowded to
the Office or previously communicated to the US by the IB . ...$480
All other SItUatIONS ............cccouiiii i e e $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
Number of each addition 50 or fraction
Total Sheets | Extra Sheets thereof (round up to a whole number) RATE
42 -100= /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=13 x $80 $ 240.00
Independent claims |3 -3=10 x $420 $
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$780 $
Processing fee of $140.00 for furnishing the English translation later than 30 months from s
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 by %.
m Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
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 s
refunded:
Amount to be
charged: $1 :840-00
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PTO-1390 (01-17)

Approved for use through 8/31/2019. OMB 0651-0021

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

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

a. |:| A check in the amount of $, to cover the above fees is enclosed.

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

c. 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. any required fee.

i D 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).
d. 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 AlA (First Inventor to File)Transition Applications

l:' 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 AlA.

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

The address associated with Customer Number: 131247 OR Correspondence address below
Name
Address
City State Zip Code
Country Telephone
Email
Signature | /William W. Kidd; Reg. No. 31,772/ Date 12017-10-20
Name oo | William W. Kidd oy 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. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

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

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

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the 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. Avrecord 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. Arrecord 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. Arrecord 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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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

) N 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:

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

Inventor Information:

Remove
Inventor |1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [ R | AN | [
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service
city |Beiing | country of Residence | EN |

Mailing Address of Inventor:

Address 1 No. 5 Lize East Street, Chaoyang District
Address 2
City | laeijing | State/Province | |
Postal Code | [100102 | Countryi | )CN
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
‘ El lJinhua ‘ I‘IU ‘ El
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |Beijing || country of Residence i En |

Mailing Address of Inventor:

Address 1 No. 5 Lize East Street, Chaoyang District

Address 2

City | Beiiing | state/Province | |

Postal Code | [100102 | Countryi | on

Inventor 3
Legal Name

EFS Web 2212
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PTO/AIA/14 (11-15)

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

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

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

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

| [ pa | FRENGER e
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City |Linképing || Country of Residence i BE |

Mailing Address of Inventor:

Address 1 Fnskiftesgatan 8

Address 2

City | I_ink('iping I State/Province | |

Postal Code | [sE-583 34 | Countryi | sE

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

generated within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number 31247

Email Address | | Add Email | [Remove Email

Application Information:

Title of the Invention ON-DEMAND REQUEST FOR SYSTEM INFORMATION

Attorney Docket Number| 4906P51954U81 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter | Hility -
Total Number of Drawing Sheets (if any) 2 Suggested Figure for Publication (if any) | [1

Filing By Reference:

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).

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

filed application

Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country N

EFS Web 2.2.12
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PTO/AIA/14 (11-15)

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

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

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

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. | 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 atiorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

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

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 131247

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

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

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
B 371 of international ~§ PCT/CN2017/101576 2017-09-13

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

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

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

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

L Attorney Docket Number | 4906P51954US1
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention ON-DEMAND REQUEST FOR SYSTEM INFORMATION
Remove
Application Number CountryI Filing Date (YYYY-MM-DD) Access Codé (if applicable)
[pcTion20171070130 o po17-01-04 E5A1
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

Applications

This application (1) claims priority to or the benefit of an application filed 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
18, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.12

Samsung Ex. 1010
Page 8 of 447



PTO/AIA/14 (11-15)

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

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

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

Attorney Docket Number | 4906P51954US1

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 sighed 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 (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, 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. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), 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 biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

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

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

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

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

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

EFS Web 2.2.12
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PTO/AIA/14 (11-15)

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

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

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

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 Title 37 of CFR
to have an assignment recorded by the Office.

Applicant }

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

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

ITeIefonaktieboIaget LM Ericsson (publ)

Mailing Address Information For Applicant:

Address 1 5E-164 83

Address 2

City Btockholm State/Province
Country ‘ SE Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2.2.12
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PTO/AIA/14 (11-15)

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

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

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

Attorney Docket Number | 4906P51954US1

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ON-DEMAND REQUEST FOR SYSTEM INFORMATION

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.
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Attorney Docket No: 4906P51954US1 Patent
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application: Examiner: Not yet assigned
First Named Inventor: Art Unit: Not yet assigned
Rui FAN Confirmation No: Not yet assigned

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

PRELIMINARY AMENDMENT

Please amend the application as follows prior to substantive examination.
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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.
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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<362+ 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--+&43 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-s

: 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-trassmission

_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-e#3, 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.
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6. (Currently Amended) The method according to-

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.

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-ssw-sus-ef-elaivas-tde-3 i, 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.

H
A

, further

9. (Currently Amended) The method according to-
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. (Currently Amended) The method according to-apy-one-ef-clatrms-—t-te-d » 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. (Currently Amended) The method according to-say-ene-af-clatmeb-tot
wherein the notification information indicates a correspondence between all of preambles and

system information block groups.

12. (Currently Amended) An apparatus-£366+ for requesting system information, comprising:

at least one processor-3&43; and
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at least one memory-£36+ comprising computer program code-{383}-the-at-Heast-ane

It B AN PR = & aadand 030N
RCEAT =y =y Sa=rty)
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by the at least one processor-2843, cause the apparatus-£36¢
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

wad by the at

memory and the computer program code-ars-cenfigared-torwith which when ex

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-sre-gsafigres d by the at

least one processor, cause the apparatus to-<sansavittheregquestbs

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

system information block group; and

selected preamble.

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

15. (Currently Amended) The apparatus according to claim 13-ex-+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 Lrgas chowhen gxecuted by the at

least one processor, cause the apparatus to transmit the request-by-ransmittng-the-reguest 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-asy-58

wherein the at least one memory and the computer program code-+

when execuied by the at least one processor, |

¢ cause the apparatus-a¢

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-ssy-—

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-

wherein the at least one memory and the computer program code-sre-esufipuradta

when executed by the at least one processor, cause the apparatus-at-tsast-Farther 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.

s42-b0-20

21. (Currently Amended) The apparatus according to-#sy-¢
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-asy-sns-ef-claimas-iFsa-24 ¢

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

system information block groups.
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23. (Cancelled)

24. (Currently Amended) A method for transmission of system information, comprising:
receiving-£2623 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-z643 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.

25-47. (Cancelled)
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ABSTRACT

Please replace the abstract with the following amended abstract:

A method for requesting system information-is-prepased. The method-msv-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-say-bs

_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 1-47 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.

Respectfully submitted,

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

Dated: 10/20/2017 [William W. Kidd; Reg. No. 31,772/
William W. Kidd
Reg. No. 31,772
Phone: (512) 809-7001
Email: bill. kidd@ndwe.com

99 Almaden Boulevard, Suite 710
San Jose, CA 95113

Phone: (408) 675-0441

Fax: (408) 675-0442
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PF170510PCT

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, SIB1
and SIB2 in LTE. Other SI may correspond to those remaining SIBs. Since other Sl 1s
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 i1s provided to introduce a selection of concepts in 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

1
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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 comprising 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

mformation.

[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 performing 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.1 is a flowchart illustrating a method for requesting SI according to an

embodiment of the present disclosure;

[0032] Fig.2 1s 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 1s 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, SIB1 and SIB2 in LTE. There are some assumptions about how to request other
SI from the network. For example, some messages like MSG1 and/or MSG3 may be

used to carry a request for other SI.

[0037] If using one preamble of MSG1 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.1 is a flowchart illustrating a method for requesting SI according to an
embodiment of the present disclosure. The method illustrated in Fig.l1 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.1, 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
1s 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, SIB1 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 SIBS8 are all related to how to do cell reselection,
although each SIB has different responsibility. Therefore, SIB3 to SIB8 can be
grouped together. For SIB10 to SIB12, these SIBs are all related to warning and alert.
Therefore, SIB10 to SIB12 can be group together. For SIB18 to SIB19, the SIBs are
both related to device-to-device (D2D) sidelink communication. Accordingly, SIB18
to SIB19 can be grouped together. The remaining SIBs can be grouped together. Thus,
the SIBs listed in Table 1 may be classified into four groups.

Table 1

SIB Description

Parameters required for intra-frequency, inter-frequency and I-RAT cell

SIB3 )
re-selections
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SIB4 Information regarding INTRA-frequency neighboring cells (E-UTRA)
SIBS 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)

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

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

SIB12 | Commercial Mobile Alert Service (CMAS) information.

SIB10

SIB11

Sidelink UE information procedure, sidelink communication related resource
configuration information

Sidelink UE information procedure, sidelink discovery related resource
configuration information

SIB18

SIB19

[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 SIB10 to SIB12 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 is
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 in 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
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 1.

[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 1l as mentioned previously, if it is informed in the
minimum SI that a preamble with index ‘n’ i1s used to indicate SIB group 1, then
according to the specified rule, the user terminal may know that a preamble with
index ‘n+17 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 LTE frame as an example, where the frame length is 10ms. 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 in the network. This can eliminate unnecessary SI

transmissions in the network.

[0059] Referring back to Fig.1, 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 1s 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.1, 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.1, 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 Sl 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 1 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 in 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 i1s being transmitted/broadcasted or will be
transmitted/broadcasted by the network node, which means that the SIB group is
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
minimum SI quite a lot, thereby making the selective transmission of SI more

effective.

[0070] 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 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.1 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 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 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 1s 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

20

Samsung Ex. 1010
Page 50 of 447



(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 1s 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
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. 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 is

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 is

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 is 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 comprises:
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 is

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.

37. 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 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 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.

47. 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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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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Transmit a request for at least one SIB group, each
of which comprises one or more SIBs, from a 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.1

Receive a request for at least one SIB group, each of
which comprises one or more SIBs, from a user
terminal to a network node, where the one or more
SIBs are grouped according to a feature of the one
or more SIBs

Transmit one or more SIB groups from the network
node, where the one or more SIB groups comprise
the at least one SIB group

Fig.2
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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 s . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (if appl.)
387260
1 Transmittal of New Application P51 954—TUS1—2(,)1 711%}20—371— no 4
ransmitta p c7d14863d68f4dafd0d1c15d3e90b3f68fS
d67b
Warnings:
Information:
1823197
2 Application Data Sheet P51954_UST —2217’10’20—/\%' no 9
p 90f8835c948d93563649d32eada283afa68]
Warnings:
Information:
30592
P51954_US1_2017-10-20_Preli
3 inary_Amendment.pdf yes o
mlnary7 mendm p 9ca5e735bde0365eb160576361f9dc96f20
000a
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 no 4
Appllcatlons 371_PCTCN201 71 01 576pdf 4ae243b1764671ffb583e2ffd4ac39130afed]
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 180263472293 18ecc789fb4a8d712934194

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 (SB06) fee-info.pdf no 2
€9199f4ae332e0ebb62f70941fc1 b850537|
1b%a
Warnings:
Information:
Total Files Size (in bytes)4 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 Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT COOPERATION TREATY PCT/CN2017/101576

ADVANCE E-MAIL

From the INTERNATIONAL BUREAU

PCT To:

ZHONGZI LAW OFFICE

NOTIFICATION OF THE RECORDING

OF A CHANGE 7F, New Era Building, 26 Pinganli Xidajie, Xicheng
District
(PCT Rule 92bis.1 and geH”I'r:'g 100034
Administrative Instructions, Section 422)

Date of mailing (day/month/year)

04 October 2017 (04.10.2017)
Applicant's or agent's file reference

PF170510PCT IMPORTANT NOTIFICATION
International application No. International filing date (dayv/month/vear)

PCT/CN2017/101576 13 September 2017 (13.09.2017)
1. The following indications appeared on record concerning:
] the applicant the inventor [] the agent [] the common representative
Name and Address State of Nationality State of Residence
FRENGER, Pal
Enskiftesgatan 8, SE-583 34 Linkoeping Telephone No.
Sweden

Facsimile No.

E-mail address

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

[] the person B4 the name the address [ the nationality [ the residence

Name and Address State of Nationality State of Residence
FRENGER, Pal

Enskiftesgatan 8, SE-583 34 Linkéeping Telephone No.

Sweden

Facsimile No.

E-mail address
[] Notifications by e-mail authorized

3. Further observations, if necessary:

4. A copy of this notification has been sent to:
BQ the receiving Office
O the International Searching Authority

the International Preliminary Examining Authority
the designated Offices concerned
the elected Offices concerned

O0O00o

[] the Authority(ies) specified for supplementary search other:
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes C ey
1211 Geneva 20, Switzerland Shi Linlin
e-mail pct.team2(@wipo.int
Facsimile No. +41 22 338 89 65 Telephone No. +41 22 338 74 02
Form PCT/IB/306 (January 2009) 1/EECEY2GWP9Q7J0

Samsung Ex. 1010
Page 73 of 447



PF170510PCT

PCT REQUEST

1/5

Print Out (Original in Electronic Form}

For receiving Office use only

0-1 International Application No. PCT/CN2017/101576
02 |Intemational Filing Date 13 September 2017 (13.09.2017)
0-3 Name of receiving Office and "PCT Interna- ~
tional Appli cat_ior%‘ ‘ RO/CN
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 f:;fg;ﬁf)o‘ﬁ“ (specified by the State Intellectual Property Office of the People’s
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
-2 |Applicant for All designated States
T4 Name TELEFONAKTIEBOLAGET LM ERICSSON (PUBL)
15 Address SE-164 83 Stockholm
Sweden
II-6 State of nationality SE
1I-7 State of residence SE
-8 Telephone No.
11-9 Facsimile No.
I-11 Applicant’s registration No. with the Office
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PF170510PCT

PCT REQUEST

Print Out (Original in Electronic Form}

II-1

Applicant and/or inventor

H-1-1 | This person is Applicant and inventor
II-1-2  |Applicant for SC
ni-1-4 Name (LAST, First) FAN. Rui
s

[E-1-5 - | Address No.5 Lize East Street, Chaoyang District

Beijing 100102

China
III-1-6  |State of nationality CN
II-1-7 State of residence CN
III-1-11 |Applicant's registration No. with the Office
II1-2 Applicant and/or inventor
I-2-1 This person is Inventor only
-2-3 Inventor for
-2-4 Name (LAST, First) LIU Jinhua

s

[-2-5 | Address No.5 Lize East Street, Chaoyang District

Beijing 100102

China
III-3 Applicant and/or inventor
I-3-1 This person is Inventor only
I-3-3 Inventor for
I-3-4  |Name (LAST., First) FRENGER, Pal

s

I1-3-5  |Address

Enskiftesgatan 8, SE-583 34 LINKOEPING
Sweden
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PF170510PCT

PCT REQUEST

3/5

Print Out (Original in Electronic Form}

Iv-1

Iv-1-1

Iv-1-2

Iv-1-3
IvV-1-4
IV-1-5

IV-1-5(a)

Iv-1-6

Agent or common representative; or
address for eorrespondence

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

Name

Address

Telephone No.
Facsimile No.
e-mail

E-mail authorization

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:

Agent's registration No.

Agent

ZHONGZI LAW OFFICE

7F, New Era Building, 26 Pinganli Xidajie, Xicheng

District

Beijing 100034
China
86-10-66091188
86-10-66091199

mail @zhongziip.com

as advance copies followed by paper notifications

11247

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.

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 effeet, under the national law, of this
earlier national application.

VI-1

VI-1-1

VI-1-2

VI-1-3

Priority claim of earlier international
application
Filing date

Number

PCT receiving Office

04 January 2017 (04.01.2017)
PCT/CN2017/070130
CN
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PF170510PCT

PCT REQUEST

4/5

Print Out (Original in Electronic Form}

VI-2

Priority document request

The International Bureau is requested to
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-1 Access code: ES5A1

VI-3

Inecorporation by reference :

where an element of the international
application referred to in Article 11(1)(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(1){(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 Autherity Chosen

State Intellectual Property Office of the People’s

Republic of China (ISA/CN)

VIII
VIII-1

VIII-2

VII-3

VIII-4

VIII-5

Declarations

Number of declarations

Declaration as to the identity of the inventor

Declaration as to the applicant's entitlement,
as at the international filing date, to apply for
and be granted a patent

Declaration as to the applicant's entitlement,
as at the international filing date, to claim the
priority of the earlier application

Declaration of inventorship (only for the
purposes of the designation of the United
States of America)

Declaration as to non-prejudicial disclosures |_

or exceptions to lack of novelty

IX
IX-1

X-2
X-3
IX-4
IX-5

IX-7

Check list

Number of sheets

Electronic file(s}) attached

Request (including declaration sheets)

5

v

Description

21

Claims

10

Abstract

1

Drawings

NICNIENIEN

TOTAL

39
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PF170510PCT

575
PCT REQUEST
Print Out (Original in Electronic Form}

Accompanying Items Paper document(s) attached Electronic file(s) attached
IX-8 Fee calculation sheet - Ve
IX-11 Copy of general power of attorney - v
IX-18 PCT-SAFE physical media _ -
IX-20 Figure of the drawings whieh should Fig.l

aeecompany 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 LAW OFFICE
X-1-2  Name of signatory ZHONGZI LAW 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 reeceipt 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

111 Date of receipt of the record copy by the

International Bureau
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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 (day/month/year) 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 1) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(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:

\/

M Box No. I Basis of the report

D Box No. II Priority

I:l Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

D Box No. IV Lack of unity of invention

}I{ Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

l:l Box No. V1 Certain documents cited
[:I Box No. VII Certain defects in the international application
I:I Box No. VIII 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)

Authorized officer

‘The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. +41 22 338 82 70 e-mail: pct.team2@wipo.int
Form PCT/IB/373 (January 2004)

Xin Wang

Samsung Ex. 1010
Page 79 of 447



PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:
100034
China 7F, New Era Building, 26 Pinganli Xidajie,
Xicheng District, Beijing

ZHONGZI LAW OFFICE

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(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. International filing date (day/month/year) Priority date (day/month/year)
PCT/CN2017/101576 13 September 2017 04 January 2017

International Patent Classification (IPC) or both national classification and IPC
HO4L 29/06(2006.01)i; HO4W 72/12(2009.01)

Applicant

TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) et al

Box No. I

[] BoxNo.w  Priority

Basis of the opinion

D Box No. IV Lack of unity of invention

Box No. V

D Box No. VI Certain documents cited

2. FURTHER ACTION

For further options, see Form PCT/ISA/220.

1. This opinion contains indications relating to the following items:

D Box No. IIT Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

D Box No. VII  Certain defects in the international application
I:I Box No. VIIT  Certain observations on the international application

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 66.1bis(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.

Name and mailing address of the ISA/

STATE INTELLECTUAL
PROPERTY OFFICE OF THE
P.R.CHINA

China 6, Xitucheng Rd., Jimen Bridge,
Haidian District, Beijing 100088

Facsimile No. (86—10) 62019451

Date of completion of this opinion

24 November 2017

Authorized officer

PENG,Liang

Telephone No. (86-10)62413350

Form PCT/ISA/237 (Cover sheet) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2017/101576
Box No. I Basis of the opinion

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 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvieus mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(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 on paper

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
staternents 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 application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2017/101576

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;

Box Ne. v 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] D1: CN 101217689 A, 09.07.2008
[3] Novelty and Inventive Step:

[4] 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.

[S] 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).

[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]1 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)).

Form PCT/ISA/237 (Box No. V) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2017/101576

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;

Box Ne. v citations and explanations supporting such statement

[13] Industrial Applicability:

[14] Claims 1 - 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)
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(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property =y
Organization ;
International Bureau -/)

12 July 2018 (12.07.2018)

O 0 O

(10) International Publication Number

WO 2018/126731 Al

WIPOIPCT

E3Y)

en

22)

25)
(26)
30)

anH

72)
an

72)

International Patent Classification:
HO4L 29/06 (2006.01) HO4W 72/12 (2009.01)

International Application Number:
PCT/CN2017/101576

International Filing Date:
13 September 2017 (13.09.2017)

Filing Language: English

Publication Language: English

Priority Data:
PCT/CN2017/070130

04 January 2017 (04.01.2017)  CN

Applicant: TELEFONAKTIEBOLAGET LM
ERICSSON (PUBL) [SE/SE]; S-164 83 Stockholm (SE).

Inventor; and
Applicant (for SC only): FAN, Rui [CN/CN]; No.5 Lize
East Street, Chaoyang District, Beijing 100102 (CN).

Inventors: LIU, Jinhua; No.5 Lize Fast Street, Chacyang
District, Beijing 100102 (CN). FRENGER, Pil; Enskiftes-
gatan 8, S-583 34 Linkéeping (SE).

a4

31

84

Agent: ZHONGZILAW OFFICE; 7F, New Era Building,
26 Pinganli Xidajie, Xicheng District, Beijing 100034 (CN).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FIL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW,KZ, LA, LC,LK,LR,LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(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 a user
terminal to a network node, where the one or more
SiBs are grouped according to a feature of the one

or more SiBs

102

-

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.1

104

w0 20187126731 A1 I LA D00 A

(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.

[Continued on next page/
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Published:
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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 (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, SIBI1
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 in 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

1
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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 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 performing 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
recerving 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

3
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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 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.1 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

Samsung Ex. 1010
Page 97 of 447



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, SIB1 and SIB2 in LTE. There are some assumptions about how to request other
SI from the network. For example, some messages like MSG1 and/or MSG3 may be

used to carry a request for other SI.

[0025] If using one preamble of MSG1 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 MSG3 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

6
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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.1 is a flowchart illustrating a method for requesting SI according to an
embodiment of the present disclosure. The method illustrated in Fig.1 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.1, a request for at
least one group of SI may be transmitted from a user terminal to a network node at
step 102. 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 term of
“SI” used herein and the exemplary illustration of grouping of SI 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, SIB1 and SIB2 in LTE, and accordingly other SI
corresponds to SIB3 until SIB21. The feature of the SI may be learned from the SIB
definition in LTE. 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 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
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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 SIB10 to SIB12, these SIBs are all related to warning and alert.
Therefore, the SI in these SIBs can be group together. For SIB18 to SIB19, the SIBs
are both related to device-to-device (D2D) sidelink communication. Accordingly, the
ST 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
3

re-selections

SiB4 Information regarding INTRA-frequency neighboring cells (E-UTRA)
SIBS 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)

SIBS8 Information for re-selection to INTER-RAT (CDMA2000)

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

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

SIB12 | Commercial Mobile Alert Service (CMAS) information.

SIB10

SIB11

Sidelink UE information procedure, sidelink communication related resource

SIB18 .. .
configuration information

Sidelink UE information procedure, sidelink discovery related resource

SIB19 .. .
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 SIB10 to SIB12 does not need to be requested by the user terminal at
all. Then 1in 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 LTE 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, 160ms, 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.1, 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 1 to 3 may be used to indicate SI groups 1 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 terminal 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 1 to 3 may be used to indicate SI
group 1, SI groups 1+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 1.

[0036] Thus, when SI groups in 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.1, 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

10
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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 1s 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 rule, the user terminal may know that a preamble with index ‘n+1’ 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 rules 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 preamble to indicate multiple SI groups may

save transmission resources.

[0040] Assuming there are three SI groups, including SI group A with
periodicities of 80ms, 160ms, 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

11
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which SI group is requested. In an exemplary embodiment, the requested SI 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 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 10ms. 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 1s 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.

12
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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.1, 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 alternative I1. 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 terminals.

[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 terminal as illustrated in Fig.1, 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.1, 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 learn 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.

14

Samsung Ex. 1010
Page 106 of 447



[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 Sl 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 SL.

[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
preamble or send a preamble 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 can avoid

to transmit the undesired SI to the user terminal.

[0052] Thus it can 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 preamble
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 wvarious 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.

[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
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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.1 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 1s 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
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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 i1s claimed 1is:

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 information 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 information 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 information 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 information 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 information to a network node, wherein the system information 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 information 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 information 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 information 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 comprises 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
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. 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 is

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 is

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 is 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 comprises:
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 is

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.

37. 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 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 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.

47. 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 (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, SIB1
and SIB2 in LTE. Other SI may correspond to those remaining SIBs. Since other Sl 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 is provided to introduce a selection of concepts in 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

1
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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 comprising 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 SI1. 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 performing 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

5
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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.1 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, SIB1 and SIB2 in LTE. There are some assumptions about how to request other
SI from the network. For example, some messages like MSG1 and/or MSG3 may be

used to carry a request for other SI.

[0037] If using one preamble of MSG1 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
7
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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.1 is a flowchart illustrating a method for requesting SI according to an
embodiment of the present disclosure. The method illustrated in Fig.1 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.1, a request for at

least one SIB group, each of which comprises one or more SIBs, may be transmitted

8
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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, SIB1 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 SIB10 to SIB12, these SIBs are all related to warning and alert.
Therefore, SIB10 to SIB12 can be group together. For SIB18 to SIB19, the SIBs are
both related to device-to-device (D2D) sidelink communication. Accordingly, SIB18
to SIB19 can be grouped together. The remaining SIBs can be grouped together. Thus,

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

Table 1

S1B Description

Parameters required for intra-frequency, inter-frequency and I-RAT cell

SIB3 .
re-selections

Samsung Ex. 1010
Page 142 of 447



WO 2018/126731 PCT/CN2017/101576

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)

SIBS Information for re-selection to INTER-RAT (CDMAZ2000)

ETWS (Earthquake and Tsunami Warning System) information (Primary

SIB10 e
notification)

SIB11 ETWS (Earthquake and Tsunami Warning System) information (Secondary
notification)

SIB12 | Commercial Mobile Alert Service (CMAS) information.

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

Sidelink UE information procedure, sidelink discovery related resource

SIB19 . .
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 SIB10 to SIB12 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 is
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 in 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
alternative, a user terminal can always select a corresponding preamble to get all
desired SIB groups. Compared to alternative I, alternative Il may save the preamble
resource/transmission but the probability to transmit the undesired SI is higher than

alternative 1.

[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.

12
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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 ST 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 LTE frame as an example, where the frame length is 10ms. 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

14

Samsung Ex. 1010
Page 147 of 447



WO 2018/126731 PCT/CN2017/101576

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 in the network. This can eliminate unnecessary SI

transmissions in the network.

[0059] Referring back to Fig.1, 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 14243, 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.1, 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.1, 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

16

Samsung Ex. 1010
Page 149 of 447



WO 2018/126731 PCT/CN2017/101576

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 in 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 is
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
minimum SI quite a lot, thereby making the selective transmission of SI more

effective.

[0070] 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 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.1 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 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 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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1. —HEBHIALRBRERETEIBIERRAKFELEHFT &, &8
VAT W BR:

—EEARSZ AT RZE KBRS RLZFAEE, FRBEAATFEIR
FHALKEE.

2. BERAAEZR 1 ¢§F7%, HF, TREABAIN R E KK
DERGECOSIEBENAEXNRARE.

3. BRBRANZK1HGFE, €&l TFHK:

—BE TR BANZ TR TR B AT &

4. BIERFNER | 8F3%, XV, BEEMEEAINKRGIRS
ARG LS BENIRXARGIEEL.

5. BRIFERFAEZR16F &, ST HRK:

-BHEEOMNBEEE ) —FFRAEBANIN R ERRA G,

-M % AR B TR FE R KL R RE L.

6. MIBRANZR1F%, LF, FMREBAMNE TN,

7. ARBRAER 1 F &, @SR THER:

—F 2438 TR B 43 & B E A BAZ IHORE, fo/ XL R HIE L
TAEBEANZN R XS IR,

8. MERABR1IGFEH, ¥, EARAMELCSASIEREE,
BB 75 ik @4 A F 3K

— P 44538 TR ARAT D B3 & iR AN ATHUORIK, Fo/ RARLAR4E
PEAZETALEBAZN XX EHKIR,

9. BRE\EBRAIZR 8 H9F &%, H¥, FRAXBVHBAIERF LSS
FRNEFEE, FREPEFEFRRILRLEABRRKDIREELE, BAFR
FiE LS T HE: |

— P 4548 T LK AN IR AR4R P R & X R, Fo/RTAE
BAZI R ZEHMERAGAARPERFZEERR,
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A 3 kB 24l

10. RERFA|ER T HF*®, LU T IR

-WB LT &R GATETREPTEIETR.

11. RERF)EZER 10 6955, @4 THk:

- &1 45 S5 P RBLPTEIE T

12. RERAER 10 455, @4l THER:

—EBAZ TN EF GBS ERIR R RAZ LR T REPTRELR T,
13. BRERANER S HF &, OSUTIR:

A S IEARIE K TR IR L LG E S —AH &b LR ATRIE

14. RIFRAER 5 HF %, S8R THR:

LA N RIFGEY —ANH T REPTRFER, Fripas:
- R ZHH &,

R B AT A &

—RRC #£#H KM &,

—RRC #2235 TN &,

- EREH &,

— UTRAN #3)4% &#AM &,

- EATRB EBAREE L,

R T RETANE,

~BTFREAZEHFRGTAME.

15. RERFZR 1 HF &, @SUATIR:

—Ms AL RAEET R EABAZN RIS TAHFRG REMEE.
16. RBARFEL 1 HF%k, @SR TIR:

MG AREART RSN EGE S —AH P RBETIAER

AZ AR Z G RIRE F ufE &

17. RFERF)ER 1695 %, eSRATHR:
~F G EAA BB EY AN ETRRETIAEBAZN RS RK

HERGARE, PriEma s
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— K AR &,

~RRC & 33 5 0K &,

—~UTRAN #3513 &} &,

~AER Y L,

—FATHES A AR LN G,

18. RBARAER 1495 %, SR TIR:

_RBARIEB SIS R/ BARE R, BETALEBAZIN K
Z 5 REK B AE & |

19. HRIESAIER 14FE, @SUTIIER:

_R S ARE RS A I R RBEALE, B TAEBAINRZEK
R R GAE L.

20. RERAEL 1 HF %, CEUATHR:

R ARIE E A BT IR S BATRT A P MRS R E B BCT A EBAZ
MR E R AL,

21. RERAER 1 8FE, G4 THR:

_ P AR SBT3 S5 AR E) 0915 6, BT A EBAZ B R B IR
R R GAE L. | |

22. BERFNER 1 HFE, QSR THIR:

SRR A BAZN AL E EAFRERAGAE LTRSS LR
W B HE B, BECTAEBANZ M KL B EIR G A 54T &,

23, RERAEK1GFE, QEATHE:

_#5 3 3E ) A 4 K AR B, FTIEAR S AR AR 45 AR B 15 BT iA R N B
ERS3 3 R 23N

24, BRERAER 169F %, @SR TIR:

BHEEBAZHRZEELTRRAGRELHFRTHORSLE
15 8 AR SRR R S BB B T AL AL B R LB IR R AT &

25. BERAER 1 HFE, QSR TR

M BRE R R R, BECTAABAZNAZERRGRARME L.
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26. REARFELR 18 5%k, £ P, SRYGRAFT LA E
15 &.

27. BRFERFIER 1 GFE, SR T IR

~AS B SEMPTE RS 34 A G AT & P RREIZEBAINERY A
R

28. RERAER1F%, @A TIR:

A S SEMPTIE M & R GAEE P RRTUAEBAINRZILEK
R REEE.

29. —Fr#B 33k, @b

BFEBAZRIZIEHEBRERSAZGAZLHEE, FIRABANATES
EX F-FTH-F-X: 2

30. RBARFER 29 69453535, @8

A FARRABAZNIAZEAMSREEY —FXATERALF LN
HREGEE. |

31. ARERA)|EK 29 B335, @

G MK AT B R E, FTRAE LR S48 B8 BT VA RN BT
ERS-3: 3 EEY HEP N |

32. —F MG EK, €8

A TFREBHEEAZINRAZISHRGERFSAGMAECHER, AT
FriRBANRATEIRERALER.

33. ARIERFER 32 ¢S LK, 4

B F AR SRR H RN L EREMFEHRE.

34, ARBEARAI R 32 ML LA, @4

A F3T R EEBAZINERN R GAEEM/ A TAEBANIRAZ
ERBREGERGIEEHEE.

35. MRIEAAER 32 ML RIK, b

A FAREBAESA FE R/ RERE R, BETREBAZ IR
EXRBRHAAIFELHEE.
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EBHLEBERAATALIBHALRRARE LT %

FAAR IR,
AR —RIT BASFBAE R 4.

HFEBEAK

BB R AN H@BETAELRK, LH L 36PP (B =Ko
ARAE T R) &9 AR A B AR E A 4§ AR F R E],

MESH—T, wB 17, BERAANH—BREHILOE:

-ZEBEAM 1, = RAN;

-4 M 4, K CN,

RAN @8-l de i3k 2 Ao X 3EH 8 3 FMEL LT, RAN —F EHL di
U658k 5BE, RF—FTEEHET T L5 CNBEA, CN 55 3ML
(RAHRATE) 1BBA. ERANA, X388 diEv 8 5B 8812,

J2 UMTS B &9 % % ¥, RAN AR5 UTRAN (UMTS b £ & EA W ), X
SEAMARAF L B, RAskF4| BAHARN RNC (RERMBEHE), 5 3H35HAR
HUB (APEE) B9 6N luiEa, Ba THMAY uitko, o
8 M AkH Iub e, TIIATARNC 2T 9, #AkH lur v, 1
O 6 RS AKIET, BT 7. 8. IXMARINEED,

A, RAN (4ld= UTRAN) 6254 @ AT &9 E-RAN (#1d= E-UTRAN) #
WER. EFEREBMRAKPLE. #ld=, BE-UTRAN @4 B 5% M
¥, REOARMRA e-P & B, e—F .5 B X egEoHmAY X2, —A4
e- P EBLHCN (HEARE) ZHeYFETHARSY S1.

ATXF, 3§ 2455 % & UTRAN 4 2 AR K 98 B Al 2] RAN #94)F; R,
FLi% B2 1% A K A AR T i FR 4 2 A 4T

UTRAN $#ATH 2 6k, @44 A4/ 3GPP TS25. 331 +4LE 89 RRC ( £
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KERESH) hEE.

A )~ X 7 A\ UTRAN 2| UB #4 & 442 &) 3% B aa#hid T 3GPP TS25. 331
W A GiAE 80 % 545 B3 SIB( SIB i 38 2 M4 SIBL, ..., SIB18)
F /3. SIB ST EAMRA RN ALGAZLET. RF SIBTUAA
REEHEN, AR ATFEMNOELRfUE LERATAE SIBHE K.
Ao/ G BAKR, 1283 (MIB) @K +¥iF$ SIB RS foit
B &, SIBOSARYARLEE.

G4BT BN PR, ABFHEERREARLE LLETHE,
TR P Bt R A R E YR, PR R et S R
K& Rt TR HER, FH5b, LAERGTFERGEE, #liedf LR
BABRGLUITREF/RABZBANSLEMG LTERE, ZFAMFLHK
Fhig, AEmET EMER, KR HRYAQA P AL, RREEGEH
JRGF—AFHAREZLEFTRE, IRFSARYGFEAA. F—AF
FLR B GAE LA 82 R AW, AR B4E LR MM RER
FHFH L. |

EARZ

AK A4 B 0 R RS R F M/ RIS R bR
RIEAF BRI

ERAERH—AFEF, EBHRKERRZATEIBHERRAL
BEHHF EFRXERLCHY, BT ECEATIR:

BEBARGZ L ERBRRSTRARE L, FEABAATEIR
FTRALAEE.

EF—F@, TAEFREANZINIZERROARSMEREL LS
SEBEANAEGREREE. |

EF—F&E, AT XU TR

R BAZ A RBRIBS LR L.

BFH—FE, BREEFRBAZWNERGESZAEECCSBAMAX
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M ARREE.

EH—F &, PFrikFka4l T

“RBHEL L E Y —FHREBI ML, A A FETRBAZRZE KR
% 543 &

— P 2 A B B TR i R of K R 45 &

AEH—FE, PTRBASETFBEBEN.

BEH—F &, FFRF R4 TFHE:

— R 438 AR B GeAE AL EBAZ HHORIR, o/ R A 5045 &
TIAEBANZ N X B BRI,

EHR—F &, FRARGREELEOSHLAFEIRIEEL, BARFEFEOCLUT
I |

— P 538 AR 2L AR AR s R4S & BLIE RN BT, Fo/ AR ARLE
o BAE & T A A BN RZEHIKIK.

EFZ—FE, FRAXBYIAFLDPERFELSMEANEKEI/EE (intra
— frequency cell information). 3AE ) X45.& (inter — frequency
cell information) X EZAZKBLEAR AR X428 (inter - radio
access technology cell information), HEF R FE @4 vh T H B

~F 38T R iR A BN BRI R ERE, F/RTrk
BN R EHIRIGARLR DRI EER,

BEAH—F &, FFRFEO6ESAT VK.

-M ST & A& TR PTIRIBTF.

BEH—F &, FFRFHOLESVAT VR

-M % 45 &3P RBEPTEN R,

BFH—F@, FRFHOSAT VI

~BEFENZ I WK G A 35 IR R RAT &3k TR AT IR T,

EH—F@, TRFEaLATHIER:

3 3EARIE R BT R DDA E S — AW & F REPTEA R,

EF—F @, FRFXESUATFR:
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BB RNREGES —ANHEFRETRFR, FTRE S

- R E#HE, |

~ PR BTN &,

—RRC #H3F KK &,

-RRC #3E3E 5 TAUH &,

- ERE W &,

— UTRAN # 3)12 &#A1E &,

- b ATeE 3 B AAEIL K &

- R EERETRE L,

-8 T AR EHRGERANE,

EF—F&, FFRFECSUTFR:

-PBEERAEHEPEETAEBAZINRZIEHRG ARG L.

EFH—FE, FAFkasu T IRk

P AR R R KBRS EEY —AHE T KR TIRAEEANZR
RZEHRBH R 5AEE.

EH—F @, FFdFxas vl T HR:

~W AN RFHEY —AHEFRETUREBEBANZTRZERK
W EGAEE, Pk E s

- R EH AN &,

—RRC #4235 W &,

— UTRAN # 3545 & ¥ &,

-RFZHH &,

—FATERS H BAEE I &

EF—FE, FFAFke4lTFER:

~REREBHIESIA P ERF/RARET R, BB TAEEANZI R
ZERBHFRERZL.

AEH—F @, Fridszkeas4il T FK:

~W SRR BN AR EBASE, BEATRAEEAZLHXZE K
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R R GBEE.

EB—FE, ke THE:

~ R AR IB B AL AT IR S RATRT A P R SR E BT AEBAZ
NHRZERRG AR L.

EB—FE, FFRFkesulTIRk:

— ) S5 ARIE M A AS S I B RME &, BT A EBAIR R ER
Bt £ ufE .

EB—FE, FFEFkaedTHEk:

— ) AR A BAZ I R A HRIIR A GAL G TR B34
MR 645 8, BECTIAESAZR RZERRM EHEE.

EB—FE, FRAFECSATHER:

—#5 3 35 ) W 45K 2 AR &, PTIRAS BARAF M 45 BB BOT A R A B
RZEERE R GATE, |

EF—FE, FRFEOSUATIER:

~#HIEEETFEAZNRZE EREAGAL LR T QRS LR
&, FRRAE BB S LS BT AR BA L KX G KR A 54T &

ERH—F@E, FrikFkasdid T Ik

~RSRERAGEADR, BRATRAEBAINIZIERRY ARE L.

EB—FE, Bkt EaEEasiasm KEL.

EB—FE, FRFEOEATIR:

—AHIEMFTR RSB RGAEE T RAREZEBAITNRRG R
Gu13 &,

EB—FE&, FFRF kel Tk

—# IR S 6 R G & T ERTAEBAZIN RZE K
ReG R G L. 3

AAERN S —F &, BiEBHLTRIERLCHE, RSB
R FHATREALRF RN EE.

EAEANS—F 8, BiEMNSEEARTRXERLT Y, AEN
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8 LAk ot SIS0 A T UTRAN 69 R Z M 464241 % (RNC), ATZ &R
SR TYIIRBAL AT ROEE.

M B 598

ALXPHXERECEHHEENTILARK B GRE § EF i
2, WEP:

-B 1 § A MBI UMTS 6945 3hi8 15 & G vAh B p)de UTRAN &) L&A
M & 454,

-B 236 6 §ATELRRBRLAFT HZGHT.

B EEF X |

WA F X, AT @GR P F L hadd 5] 8 UTRAN 465 A9 &
J12| RAN 8940-F; R, EZEBRAER RS TIAFZNGHT.

AEPELTARTFH FRHALT. F50k, AFES(RERE) L
BAEBAMIEBNGHITRETXEmFEIF L, R, BEERAL
AR FXAATF, BEAZRLTAATFELESHT Y, #leATFEN
REAFHATATEIRRERNGEBN,

HTFRATHARLEBEABRK, E—AUTRAN K F, AB4EDEGHK
A%, Bt FAR4R K438 (45503, i SIBIL F) R4
Bdrds . o R AR 645 84 UE MBBAZI NS ER, EmnENE
R, XHYAH TR IRLRHAYATALKRE,

E—AF&E, AEPHENRIARE, SEBANINEEZERTH AL
LA HAIE, ERANINRAZIEERFSAGAELERAALY, X
11T 6L B8 R IXAF A BRTE

AW 2%, BHEEAD MBS L REE LKLY T BATTH S1,
HABAZRRZE KR A SRS COFEAFTH S2,

EF—FE, AEPLAFRIIBEIEZTRAAEEOLARFHY, —&
oK B kiR B A TN, RECHTUAERENG TR & UE LI,
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EBIP, BIHABAIMEAREIRFTFREAREBRYG T RIFTH S,
HZEBANKRAGREEH T RAFTH S3, MABAINRZIEERRAZ
GAE & T BAFTH S2,

Ak, HEBEAEABANKRORAMFETAOSEARXLEZAIZE,
FEBAZ N RZERRNAG RERETUAOASERARLEALEE.

BAME R G5 &P TN €4 £ RRC B 3 237 (LHAEER
BAXT) ATHITAKTREE /AP ERHALETHE L. EEALR
KXAGAZEHI I TILRESARRC EZEZ I RIF(LHAEEEEXT)
RATFPATARLEKRE B/ B FLLHALTGE L.

ER—F &, FEALIAIRE, TFEMBBEANZE IE TIRE AL
3AM (UTRAN 3 E-UTRAN, ...) %3, BRF_IFEEHARELR
BRTA “BE” AT, IHAKALLZEANEG UERB{ATEEHRGAEEL,
BARAAEEZNIEE, AP ET TAERTREIIEIRTAXELEHK
8- 8 ]

Bk, Zcfolzds X Fdny, VB RRTHFRRIAA N ERAZE,
A8 R iZ AR IRAR 2 ] T Ade NG5 &, MBI RG SIBAIELSSRE
UB & EBXT (#ldof& Cell_DCH KRS T ) K.

Hl4e, F£RLC RTAEARRM, UETHESTAENGIK; T2,
*t-F UR %ii&ﬁéﬁﬁxﬁii%.& SIB11 #F= SIB12 ¥ 44 A AB4REC E A A #)49.
ool ERMIR G AL UE, TEeE 204/ SIB1S = SIB16 ¥ 6§ Bh 3K

AEXHGHFTF, SIBIL. 12, 154016 &&RS13&, AEEBMEX
TF (#ldwfe Cell_DCH AR ARAE] ), 4R A GAd &BA ENIEENZ TR
IR#93%, UB 344 38 F K UTRAN 453X 8k 2 5efE & |

AEPAELREETEERALKEAMATGE P EZALRRIZEH P ANE.
BAX (REBEANBX) 252 62X HiEEMBEANZ AL VB FKIRHY

EH—FE, AEPLRETETREAERHEMERRAGREREZE
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Fe KR, AARLRAFINROLSHEABRGREAIER, ARRAARERFE
AARRBERGTEA DK,

UB T AR EMEBAZ T BNABLAIRXE (XHHSTRAZE).

EFH—F &, d}TAHEXRZGE IS, RELAPLEE T REEANAN
%A ® VB RE HEKIRE X UE TALERS TRIKRE.

AT T AMARBAR LS, FleE T LRI EMBEN
Z ATAR UB B &G R S8 &3P,

—BHATT AN, VB TURRFLRAGEELE (E—FRETY
% ).

UE TRA 3B BEREFEAALEABRNTAEE KPR EZ
%A% &

AEPERE T EHREEAEZBBEXT (FlleibdAEE ) BT,
UE TA A A BRBARNLGHFRTEZHZAAZ L.

EBA4Y, RERRRGAE LY TRABIFTH S4, BEAMHFREER
LeAE & B 5 3549 5 BAUET 4 S5,

EFFE, HT—EP47FTBBEAGAK B SRESEZAFLE
FEF 4 SIB, 4L T Wi 4A424% UBE —E UE & F Cell _DCH ¥, UE
T A R 2 36 42 DCCH 46 #réy SIB.

XA R GAT R R A F ek et 695, Foff RLC RTRE
ERER S BHEAN. © a4 UE ATE 24 SIB #2| B i 4 L LRA B4
# SIB,

ARG 8H UE HETAPl oL ZEIEEHEET. PREHT
K &F . RRC HBFRMEF. MEFREH LT, 2 UTRAN B2 &5
WHET., AMFAELATHBIRFRN LY. RRLEHEFEATRE
TAKEY, RAERTRAGELHERGEABELT.

AVNEESHHEFREFRAATFRFHPLB 5+, RESHART
A WA S1HERG K EZAH.

— Bk P XAEER, RRBEAREZEELRGAE L VR
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X R TARARE IR EFHAAEELET. XRRCEZEITHELP.
XK UTRAN B &K &F . AR FHRFHET. IMFTETARB LR
FHEP., REEERAR RGAT &R T RFE XA G448 K5 8T A
MH 8 Rl EBRENBEAH EHIHAT ZARFEET LB B R,

ENEEHAEETRZAGE LN TFETERS F, TR
AT Hy A S1IFReG K EIAIN,

EBFH, ABKP)HEEN, REUELCell.DCH ¥, RLBZAML
FLiZAE DCCH L UB K iEARRK £ 412 &. & -F DCCH *T A& HS-DSCH L4%
Hr, WRAE 8T L3R H A BN UTRAN 44 i£ 2] UE,

MEEH, EFFERAGTY, LAEARGTFRGREEARGT R, B
k32 T 4 3GPP TS 25. 331 P 3# {3 4-vA A.3F UE PAAAMIF R —ik R 5fz
.3 = 4,34 UTRAN £ DCCH & i% SIB.

EH—7®, REPLRE T UTRAN TAFS Fe o242 N2 L,
AR T AL & AKX L £ 2] UE 69 RSG5 8.

4536, UTRAN TTEA2 A UE R KBAEF, METREXTA XAR
AR% A 6415 8, Hldo £ 3 BE-UTRA &5 UE BLiZARAB X T E-UTRA AB4RD K

UTRAN £ T A & F A % i 8 L #9412 & Hldoil & i M eh4a40 0 R/ %
[T/ BERTAMABAR D R /AR R/ BERFIRFHBE.

UTRAN T AT AGME Lo E: oA S #ET XM QS, #
Jo J 2 K /R B T/ HART A LA DR /AR BT /BRI AT 4
S (REIE), |

EB 6 &, BREBHBRA L REF/RRAELTR, BERIRATE
BAZ BRI R GAE L T BT A ST, BLEFIXARB LR R
Gt B T BBURTA S8, F b, Ak, EXTRIA G RGRE &AW
R 61 5K A AR B 3 XA B B AAL 8915 & 49 T BARAT T S6.

AHATERREPBE, KEALRKEBHE, ARANE TR (Flhe
#% 5|38 F UTRAN &AL ME##]18 (RNC)), @SRBEFLEF G,
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AR R LA PATRIER LA T RN RE.

EREFE A F@IATH T RARABRARAR RLH i 45 Z 69
R, HERSTARABRAR R, AR EIRE BB EMG 2 4E
b Lk S eGdEE.
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UE 31
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ve | | el | rar| | Anc | IS
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| ! ERAIT HHEAMST | ]
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[54] REpE#R

Bahilfs R N R R G5 BRI 7k

FEEE
[57] W%

BRUET —MEBIIERFERETHTERS)HS
(MS) F L5 (BS) AR S fa BT FI 3R &,
Horp: R HT RS BAFFEHE IR, WHER M4
TREGEZMPHIRRFEE:; EFEZMTHASS
B, #ERTHEHSENF, ZHSFMMHE X

400
!

E-RAN I

i3 (420}

~430

440

MIBARHEA. SIR AR (450)

LHT RS E R A R EE B (MIB)EMRE. RS o
{5 B YL (SIB) [ B AE X mfE S F 2D —1 ged

480

S DA R R R AR, M S ZAET R
FEREZENMHNARAGE.

490

435
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200780043030. 9 *ﬂ *‘] % 51% :l"; HL/20

. —FEASE)EAZ AP AT AEASSE (MS) FAISE (BS) 3R
443 8. éﬁﬁ‘x% t.3%:
4o R B AEAGATEEAH4EE, NWAHATEFTEBFRTHEZE T EAS%AZ

EGEZ T B30T &0, BERTHAEFEN, BUsFtabix
BT A RAT EH X E45 83 (MIB) 1475, A 413 83 (SIB) 1HARE
FolS e IS &P G £V —AE S AR

4ok RAG A, NS IZ B IMALRIEELELSIZE T A5,

2. B FIBR | BrikeyF ik, AP, masfH, DAIB‘ﬁi*?Zr LA
REE M94E.

3. AR BK | R &FE, B, 255 A, R MS REIC
F)Z A5 BT IA4E 8, W) MIB {AAFE A R E e, J+H SIBEHFEELA R
P 6944,

4, 4o FEK 1 BriRegFE, P, EEe5MHA, R MS k)
ZAS AT IEAZ 8, W] MIB {BAFRE A B R 694, Bt 69 2 4015 & 152
B ) 2 B RIS, SF A SIBAEARS BA R 494,

5. oA H|BR 1 AWM G E, B, HASEMHA, R MS HiLF]
15 # Bt 1845 85 Bk 40K 3] SIB 1E 4724, N MIB 18ARZ BA sA R 6948, JF
ﬂ%%&%%%@Mﬁ%&Hﬂzﬁm&&ﬁ

6. B FIER 1 FFikegF ik, BOFE: wRIZAGHERIEEEA4H
2, MMIZLE T B P FRITE T EHAT G, FEAEPTRE69 2 %fs B4
EEF BT,

7. oA A BR 1 ATk F ik, B, ZaE8£M4A, R MS R
FME AT IA] 42 8 F LR 430k ) SIB AR, ] MIB {EA75 BA AR 4944.

8. oA F|EZR 7 ATEMFiE, BEIE: RIZASNHEZAEEEAH
2, MMZEFBFERMEFHESKATE, FTHLELMAGAZLEFEE
3 #ﬂo

. P ERBEIBZ ZAAT A TESSE (MS) FAIESE (BS) 3K A
GAFEHRKE, €35
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B, BKAREE, UAR5IZA%AZ &R X EIF 83k (MIB) 1A
A . R &3 (SIB) {AARE Gt A5 & F o9 £V —A;

MR, BEIKE 0 R 543 8P R T A R

FEH B, ATAELE, REZTHAMSLEFREFT SN RE R SR
E IR 2% i BAA L35 F o) —A, ZALFFFE &4 B MIB AAFRE.
SIB 1A AR Fo 152 BT A2 & P 69 £ — /23

BEF B, WwRFB G EE, WGP R BEALE 0 R R G VA
3

B3, de R B RASEM, NMBEEF BT LN FEARE L ERIEH
B 6 B RAE Bl

10, 3B AlBRK 9 TR E, HF, ZASFM4A, MIBAFERLFR
KRB 1A,

11, 4 F| B R OPTRMEE, HF, ZASGFMH, RIZEBEKER
B Z 5 et 1a4E 8, ) MIB AR5 B A s K 4948, FE SIB fi4rs i
B AP G1E.

12, 2o A|ER 9T FEE, HF, ZASFMHS, wRiZBKEE
B Z A5 BT 18145 8, B MIB /AAREBA R EE, FREFHERIELE
15 PR BT 18] Z S AR A0 F], FF H SIB AEARE A R L h9ME.

13, oA ER 9L RE, HF, ZAELMHH, Rk MS 2IKE|
15 B BT 18412 &5 Bk 4305 3] SIB fA47%, N MIB fAA74 A B K a9fa, 3F
H P8 ¥ 64 % 4013 & 245 BT 18] Z S AR BRI B

14, 4o F| 2K 9T K E, L wRiZAES R LKEEEA IR,
M35 BNIZEAF BT ERTE A R HKAT G, JFAIEPTEE0 R RAE 6
GAEEFETF,

15, JoRA| K o rik ey E, ¥, ZAGEMHH, wRFBKER
BB G PRT 19]45 8. 5F BLR3RILF] SIB fA4745, N MIB 1AAR4 BA BE
18,

16, deAR A ZK 15 PTEEE, H¥: wRiZASHEZLEEEA4H
R, MZEFHBNZEFTBEFERIMEFTHZEAE L&, FTHESMARES
GAEZEFEF.
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B LG T AL AR LN FTEEE

FEAR AR 3K,
AE R —B G BASHiEAEZ %, EEARN, FRAESHEZEZETAT
LEHEhst (MS) PAESE (BS) B AL &M F EEE

:lbj’_éi*

EF% BT AT, BS ) MS L% RA4%15 &, R443 8248 BS = MS
Z BT E % 5428, QIR TAEEEINE &R R R, A
YA O R AZ 83 (SIB) T4, —AK#H 18 4~ SIB.

BS ST AL A B A 7 ik b o —FF d) MS B4 £ 4013 & 69 K 1k, BP, SIB
Ak, XA EP—FFF, BS B HMMALE 483k (MIB),
H MS %A MIB. MIB % i% B #1% T MALRE 1. R4 L% SIB ArE 6913 849
MIB @354 AR A4 MIB 1B AR%EF= SIB 1AARE #9123 & tb4¥. MIB ARSI T &
%4z 8GR T O, JFE SIBE4RE 45T AR E ¢ SIB.

MIB 3 SIB T vAfE )" &4z 41518 (BCCH) L4/ #%.

EiZFiET, MS AL BS # A %45 8414 Bl 40 69 B R AL & 4
128, Bk, % RAGFEREN, NE 5T A4E &, 5EaT a4 487
B B 0 Z %43 B0 aT e,

H—HFikR, BEAKEN, BS ) MS B4 2R 86T, A
R F BRI 4o, R E SR EE L,

MA@ EHPEFBIFFAMEATERAT ALE LT I,
VAT #4318 3E B FaX ;AY 7 ik

do R FE— MIBAEAFE R 0 JFHE = MIB {A4T4 £ 0, MXIET RAHRA
@Kﬁﬁiiﬁe%%ﬁBﬁ&i%WMBﬁﬁﬁﬁﬁﬁﬁl,MﬁﬁMS
B R GAT LT, BH R4 EKREN, MIB A4 A Hu, MIB
{E AR5 &ﬁhMSk%?%%qu&ﬁﬁla%x%%&i%%%ﬁ%g
E% BN E] 5 BT — AR A R F 89 MIB {84746, MS i it4# SIB M4

B R ARF| B R YAT G
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JE ERB)F P, 4o MIBAAREME A 1, N MS #% % 513 & Tk
., ATHREKRTEHARLEE, MS KSR 18 4~ SIB /A4nZE a8 —A4,
F BT AT A ¢ SIB /8474549 SIB P RAF R T 69 A 413 &

A1 ~RTESHBEFZATH TEM L% (UE) PAR AL
AN 4 (BE-RAN) 3R %13 L1 6913 5 4.

AEE 1, EBHBEFELET, Equmm&*%um¢ﬁUEuoﬁ
% B A MIB 1i47449 MIB, F+HZ43 130 ¥% UE 110 X% SIB. BZ
Mmﬁﬁﬁai%ﬁ%ﬁﬁﬁﬁﬁm%ﬁ H 7 UE 110 22121 SIB 18447

. h TR R 4 SIBAAAFA A Z A K 44 SIB, UE 110 £ 5% 140 & 4
&ﬂ%&B#%%moﬁ%msﬂﬁ%m,MUEnoﬁﬁ%um@%ﬁs
FFEH B 160 3A4LFHT 49 SIB. A T A 18, X Z RRAE MIB L a4k,

5 H 170, UE 110 4% SIB ¥ 4944% . = R K40 3|444%, 0 UE 110
EFH 180 P SIBE T AL FEF. R AEHILE] ) SIB PR B 45X,
W UE 110 29 SIB, 7F ¥ 4 SIB 3K A 2| AW 1 #9342 F RACM B4R,
1% & 2 1%4F UE Bk EF %MB%&%&& 69 R A3 B e at ] s R AR K,
25 X, E-RAN 7= UE X 9] #4938 123 483E

KA B

AEPRG—F & B 69 R 2 Rk F A A/ R B E VAR E Y R A T AL
v, R, KA\ —F BFRLE UE FRIRIBILA RIS L6 F 5
.

AEBREYH —AF BmIFRAEE UE F 3 & 5% L ag Bl B 6y 5 ik Ao
.

RE G B —/ 7 @ HFRAE UE F BRI R 413 S o Y 8 2R 89
HEFEE

ARIE AR KB, BT —HESFHBEZ RS T A TAE MS FABS KA
GAT G F ik, P wREWALAZEHAAER, NWAZETRFRETH
BEEF O RGATE; ERAEEFTNERAZT LN, HART HRBLEGFMH, &
LA-F i iz S AT A 4015 B 4 69 MIB {474 SIB {AATE Fo s s i 842
EF g Ey—ANE; AR RSB IGEAS, NEsZ 8w A4IEE8S
BB R GG

W

W
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200780043030. 9 WM P FE3/100;

RIFEAL, BT —FEHSFHBIZEL T A TALE MS A BS KA
GAZEAEE, EFPBKBEMRAAERETENREZ AT EH X6 MIB 14
A%, SIBAAREFEHETEAZ &P e 2 ) —/, B ERTHEMIN AL
TE T AR A A R, BRI B TS RARBE LT H LS Tt
RE A EZMRE R ERBLE AN BABEB T, ZAEFHFE
& ZAF & MIB {5474 . SIB {AATEAS BT EME & F a9 £V —/NE L, X
R A, MEET BE T AR BRI N AR E, wRiB AL
HAF, MZAEBRETEFPEF AL EHMIEH BHKEN RAALEE
3R

M B pLEA

BT TG B EmBLA, KL X R 4 69, 4FAEFEE
WEFEE, LF:

B 177 AEBHEEEZAT A TE UE F M E-RAN IR %12 &9
G BRAE 15 TR,

B 25l THRIERAL O SHEZ RALBLE;

B 3 7 TARIE AL 9 69 T30k SIB 49 UE;

B 47 THRIEARL WA T A UE b 808 SIB 6936912 5%

B 5 F it TARIE AL BA6Y F — % 366)69 A T4 UE F 454k SIB #93R4E;

B 6 =t TARIE AL A 89 — 2460169 8 -F /£ UE ¥ 48L& SIB #9321%;

B 7 7 TARIE ALK A 4) 5 = L3646 69 5 T /£ UE P32k SIB #93RAF;

A 8 7 THIERLPA T UE FrodEi 3| SIB 1AAFETF 342K
SIB #) 44 6912 5 IR

B o 7k TARIE AL B 49 % v 52564144 A T /& UE F 324 SIB #93R4%;
VAR

B 10 =% TRIEAL A5 B E#465169 5 T4 UE F 3508 SIB 693R4E.

FBEWE T, 4FE M B A F AL F A I5RAB R 69 T iEde
A,

FAR K FH X
AP FEXGFR, FloifmEfoatt, L4 T & 8o A

6
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KA ERiE FHB) ., B, AAREEBARAREIZME, £RBLE KL
OB oA AN a9 UL TF, T vARTIX B 3R 69 SLAE) 69 BEAT S AP EUE FefSrk. b
s, AT HEREARR, BTNt heFe bt dhiL,

K BR AR AT ARIE 20 A A5 S AT Bk 64 SIB 5 350K 3 64 SIB 404k 38 An
SIB #)4iR, oh &, 740452 &1 MIB 1A 4745, 152t [8) F= SIB {A 474 2
L. HEGERI, ERLEF, SIBAAAFET AFe MIB 1EARE —ALZH
Kift, RETAEH MIB 1AARE L%, WAl Frik, & UE YK Z LRI E

ﬁﬁ%#ﬁ%?%’ﬁm%ﬁ&ﬁﬁhu,%%*ﬂﬁ%ﬂ%%%@&ﬁ@
&. KK OATER TXAFE

B 2 7 T AREARL A éﬁﬁ?zﬁu:&; B4k,

AHE 2, E-RAN 215 # BB H R 244, LAHEEH % B(ENB)225.
230. 235. 240 F= 245 YA AALS Y & 205 F2 210. UE 250 £ 3 E-RAN 215 &
MRt (IP) M4, ENB 225 2| 245 ##%i£4:3) UE 250. B A AL F/3E
TR &I 1P LiEF (VoIP) ¢ RefRFANGIATH A F ks, Hib
ENB 225 #| 245 4% UE #9:R 543 & 3F HARERAT, AT 6915 &K/
el

BRI, —ASENB 324 % 4~ XK. ENB AT 8 & 5 P8 %] F= % A4( AMC ),
HARYE UE $913 R AR A€ 34 % A T UE ¢9R %) 5 R A5 shrhig &,
£ ENB 225 %) 245 Z A #4784 A X H K (HARQ). B A # 3k e HARQ
T2 % R B W IR 4 TR E( QoS )E K 7 & B A k%), B e /£ UE 250 #= ENB 225
3| 245 Z )& k£ EIHATINER ARQ.

HARQ 38 it #4860 AT B 69 2048 5 TR 69 4038 T & F A 3T 480k
B 64 F5 35 R 38 Ao Bl R & . HARQ #REE Be A £ Sk 440843 (Hlde FHid T
74855 5403 N (HSDPA ) #=3 3% 694 A 15i8 (EDCH) F LIRS E,

B 3 = TARE AL B 69 A T 48K SIB 49 UE.

AHEE 3, HICE 300 A ENB 230 4514 SIB. #0424 2% 310 i@ i) 4o /B 2R
A (CRC) kB HILE| 49 SIB F 694538, 454135 320 4R4E d 5 SIB
A8 % 69 MIB {AA7 4. SIB 1EA7 & Aot 2 i 18] 2 5L 64 5544 k3% SIB #2442 42 %
25 330 RALEB 340. EAMHIEAM S HATHRE,

42 F 33 330 L oF 0k ) 69 SIB 44649 SIB, ST EHARIEIAIZ 4] 25 320 4%
B g4rd-, HE 69 SIB RAER|40-6-35 340, VAR IFIEILE] 49 SIB R4

7
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44 SIB AR ML 2 350, 045 340 A543 038y SIB 54 + ¢4 SIB, JF
A I54A4-49 SIB 4RALF|LE 4 35 330, MRALE 350 fRAL AR IR 69420 F] 49 SIB
R EAL-449 SIB, JT B 4L/ 69 SIB 245545 4] & 320,

B 478 TARE ALK A6 A T4 UE F 304 SIB 49 3AF 6912 5 IR

AHF A 4, 1% UE 410 LEIHILE| 2L 69 MIB {8472 F B mARIe /5 09
SIB A 474, W43 420 + UE 410 AA E-RAN 400 4#4& SIB. 1 -F MIB 14

B BAA B Hneh4E, Bk UE 410 MiZ e st -T2 69 SIB {47249 SIB 3K
ﬁ‘-fiiéﬁ 44z 8., Bk, UE 410 £33 430 A FEIF) 49 SIB o948
3%, 40X SIB BA 4442, N UE £ 3% 440 4% SIB & 4 £ 7+ 25 330 .
% SIB # A A& 4 4 SIB. UE 410 434 MIB 16472 F= SIB {AAFE AR
5 330 AT HA4e A% % (RTH) P. £FIK 450, UE410 £ F —HAK
B 18] 305 MIB {E47% 4= SIB {8474, 18 UE 410 A& 3K 460 01578 4]

SO

255 470, UE 410 480k SIB. & R MIB {474, SIB 1AAF 4 Fo 15 2CAT
A4E &R AT TR P HILE 60, 2R AT A —AL4ICE]. UE 410
F2 5 BR 480 XL ) 49 SIB #ATAEIRMEE. 4o R SIB EA 43R, 1] UE 410
Y Bk e MIB /AA75F0 SIB JAAFRE F 89 2V — A 53003 49 MIB 16475
SIB 1A 472 Fof5 B BT 1845 & B AT 4R . /&JF%?% 495 #91kix 2 5, UE 410 4R3E

A EAE A TR LR R P B 49 SIB. 4B AF RARIE I ICE] 09 MIB
ﬁﬁ” L AT . 30534 SIBIARFERT Eﬁf‘ﬁiﬂix VAR UE 2% #%
B ENME BAT 18] 45 8 3 3L 8.

AT BAFHILIGEARL R, FRIBA T BAATAE RIS AL A 6981 SE 4653
Aok,

(1) &3 UE 2T MBS BT 18142 &R R 4 AR A 6903k 524641
HABE 5. 629 k#ik UE RIS BT A 09 0L. A RE 7
F7 10 kF4i1E UE 20K 345 2t 1815 & 6915 0L,

(2) 4% UE 2 Fredik 3] SIB {A+74F 2320k 2] SIB Rk Xa AL
Rk Ea], HARE 5. 64 7 k4G UE btk 3| SIB 1475 F-2bix
12| SIB ¢9HsL. HARE 9 4= 10 £4#4i£ UE eI 3| SIB {AAF4 T4k
1< 3] SIB #91 JL.

H5AEGHARATRE, £ALAF, UE TrAkiik 2| SIB 1474 F- 1k

8
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5| SIB. A% A TERT SIB{A474F= MIB 1474 —AL £ MIB F K £ 695
. HBP, ARIBERG%ERE, SIBALARETT AL MIB {AARE 4T AL,

B 5. 6A4 7 7 T AKPGMHE LS, HF UE RFBEESFHEIL
SIB.

B 57 TARIE ALK A6 5 — 5246469 8 T 42 UE 31K SIB 693R1%.

B FH s eyt E s 1 2, % UE RIS A4E &0, &
BN 0 MIB 18474 (BP, %37 MIB 1A47% ) 5 44449 MIB 15472 ( B,
%469 MIBAEAFE ) AR 6944, & T MIB AAFER A BAE, Bt
AT SIB AAAFE 5 % ¥ 69 SIB {EATEAR R . B b, 41651 R0 & SIB 474,

£#ME 5, UE AP 500 4L 7T SIB, JFEAWHES104E B3 SIB
bag4EaR . B B AT SIB EA 4428, UE #4728 H 3 520, vAZ =R 44T SIB
A A AER, N UE 323|538 570,

W T % AT SIB & L4826, BESe TAEFI 570 ¥4 2 8P A T UE.
Eut, H87 SIBALAEH L, W R EEFEZFEF,

FEH 520, UE AR AZEFETREHEL T SIB, £ RFLELZTH
SIB A, UE /2% 3k 560 3 L 4T SIB & ¥ E& 4B+, BA LBAT SIB AR
49 SIB.

FEBEE Y6 SIB B, UE £F 3 530 48464 %49 SIB 5 L 37 SIB, JF
B3R 540 #40F404-49 SIB F a948i%. 4o R4na-49 SIB K 44i%, N UE
BB 570 #ri 40-6-64 SIB o R . 4o Ri06-49 SIB ELA444%, | UE £
FHE 550 HIREF R, FEAETIKSS0KFESHSIBEFYTELEFTET.

B 6 7H TAREARL Y H = L6464 8 T4 UE F 34k SIB #944F.

AT B 6 agitA2eha b4 22, % UE RIS BT AME &N, H
m‘ MIB 1B 472 B A 5 4% ¥ 64 MIB 1A AR5 6948 1 F) 6948, FF EL 4 AT SIB 144

A 542 7 44 SIB 1EAREAAF] 914

£%H 6, UE A4 3 600 HiL %37 SIB, FH A% 605 4% LT SIB
bag4iR . B B ET SIB A 4%E N, UE 3478|453k 610, AR 4R 44T SIB
A A 48%, N UE 33| 3R 650.

T L AT SIB A AAER G, BEe-TALE S I 650 ¥4 2 BF AT UE.
Fb, L7 SIBARAEBHH, MIAMBEFTEZTRF,

EH IR 610, UE AX LB THE TR THAELZTE SIB., EFRFLEZNFH

9
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SIB B, UE £ 43 655 4§ 477 SIB £ v AEZEF R ¥, B LaT SIB AR
# SIB,

AL F 6 SIB i, UE /24 3k 615 tbix 1 7T SIB {A 474 5 42 9 49 SIB
(HAFE, 4o RX A SIBAEARERFE, M UE EF I 620 PAE +F BFRE
&4 SIB, FHEAABIE 625 HF HFT SIBLEAELEAFEF, BAH LA SIB AR
#44 SIB.

4o R iX BG4S SIB /EAREA0F), W UE £ 3% 630 484 %47 SIB B4 7+ 49
SIB, J+H £ 3 635 #r&4a 404 SIB F #9484k, 4w RALEAE6) SIB LA 4
ME 4842, W UE 23 BR 650 #r ik 206-49 SIB v R&Z . 4R fE204-49 SIB
b B)459%, N UE 253k 640 ME B F AKRE 6y SIB, F A FIR
645 % 7 ¢a4-44 SIB.

B 778 THRIERLAYE =750 E0) 695 T £ UE F 40K SIB 49
Bk

T8 7 eqitA2e940 46514 3 &, % UE B35 2T a4z &85, AT
MIB {474 B4 54 4 69 MIB {AARE AR 0918, AT A Z /e 3K

B2 ¢4 SIB, - E %77 SIB /AR EA 54+ 69 SIB 1AAT4 A0 F] 4918

AHE 7, UE f£4 5 700 304 % 77 SIB, JFH £ F 3K 705 #& 447 SIB
g 492 B B ET SIB EA 48R AT, UE #4735 3R 710, AR 4R 447 SIB
BA 4Ei%, W UE 3%+ 3 755.

oy F AT SIB A AARRG, BRETAZE