PTO-1390 (06-13)

Approved for use through 6/30/2013. 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.

TRANSMITTAL LETTER TO THE UNITED STATES |41 01na o
DESIGNATED/ELECTED OFFICE (DO/EO/US) U.S. Application No. (if known, see 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/KR2016/006529 June 20, 2016 July 14, 2015

Title of Invention

METHOD FOR CONFIGURING WIRELESS CONNECTION OF TERMINAL AND APPARATUS THEREFOR

First Named Inventor

HONG, Sung-pyo

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.8.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.

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

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

a. 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. D 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. D 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. |:| Do not enter the amendment made in the international phase under PCT Article 19.
8b. D Do not enter the amendment made in the international phase under PCT Article 34.

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

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

9. 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. D 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. |:| 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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U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.
PCT/KR2016/006529 811.0104
17. |:| Other items or information:
The following fees have been submitted. CALCULATIONS PTO USE ONLY
18. [v] Basic national fee (37 CFR 1.492(8)) .-........o.ooovivoieiees e $280 $ 280
19. . Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISA/US or the international preliminary 720
examination report prepared by IPEA/US indicates all claims satisfy provisions of $
PCT Article 33(1)- (4) F OO UPRPRRRUPRRNS. | |
All other situations ........ e, 8720
20. v | Search fee (37 CFR 1. 492(b))
If the written opinion prepared by ISA/US or the international preliminary 480
examination report prepared by IPEA/US indicates all claims satisfy provisions of
PCT Article 33(1)-(4) .. . $0
Search fee (37 CFR 1. 445(a)(2)) has been pald on the |nternat|onal appllcatlon to $
the USPTO as an International Searching Authority .. ..$120
International Search Report prepared by an ISA otherthan the US and prowded to
the Office or prewously communicated to the US by thelB............ccoell $480
All other situations . e e e e e ee e e eee e ee e eee. 5600
TOTAL OF 18,19,and 20 = | $ 1 ,480
D 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()).
Fee for each additional 50 sheets of paper or fraction thereof ............... $400
Total Sheets | Extra Sheets Number of each addition 50 or fraction RATE
thereof (round up to a whole number)
-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 1 -20= x $80 $0
Independent claims | 2 -3= x $420 $0
MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $
Processing fee of $140.00 for furnishing the English translation later than 30 months from the $
earliest claimed priority date (37 CFR 1.492(i)). +
TOTAL OF ABOVE CALCULATIONS = | $1,480
D Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.
|:| 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 = | $1 480
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assighment must be $
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. +
TOTAL FEES ENCLOSED = | 51 480
Amount to be
refunded:
Amount to be
charged:
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a. D A check in the amount of $

b. D Please charge my Deposit Account No.

c. The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account

to cover the above fees is enclosed.

in the amount of §

No. 505881 as follows:

i. any required fee.

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

i. ] r
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

to cover the above fees.

faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

ADVISORY: Iffiling 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

D 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: _76277

OR D Correspondence address below

Name
Address

ity State Zip Code

Country Telephone

Email

sgnawre | /lan M. Hughes/ pae | 01/14/2018
mmmes (12N M. Hughes, Esaq. tutomeyingery | 41,083
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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 (6 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. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney Docket Number | 811.0104

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | METHOD FOR CONFIGURING WIRELESS CONNECTION OF TERMINAL AND APPARATUS THEREFOR

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
[T oo | [iors M
Residence Information (Select One) US Residency ® Non US Residency Active US Military Service

City ‘P“Country of Residence | |Pl

Mailing Address of Inventor:

Address 1 Korea Telecom Research Center, Umyeon-dong) 151
Address 2 Taebong-ro, Seocho-gu
City ‘ Feoul | State/Province ‘ ‘
Postal Code | [137-140 | Countryi | ‘KR
Inventor 12
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
[ e | Fo O
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City Eeoul | Country of Residence | ER |

Mailing Address of Inventor:

Address 1 Korea Telecom Research Center, Umyeon-dong) 151

Address 2 [Taebong-ro, Seocho-gu

City ‘ [Becul | state/Province ‘ ‘
Postal Code | 137140 | Countryi | kR

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

generated within this form by selecting the Add button.

Correspondence Information:

EFS Web 2.2.12

Petitioners' Exhibit 1002

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00037; U.S. Patent No. 10,616,932
Page 5 of 529



PTO/AIAM4 (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 | 811.0104

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | METHOD FOR CONFIGURING WIRELESS CONNECTION OF TERMINAL AND APPARATUS THEREFOR

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 ye277

Email Address ‘ | AddEmail |  [Remove Email

Application Information:

Title of the Invention HEREFOR

Attorney Docket Number| [811.0104 Small Entity Status Claimed [ |

Application Type Nonprovisional v
Subject Matter tility -
Total Number of Drawing Sheets (if any) 17 Suggested Figure for Publication (if any)

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
1
Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

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

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

Representative Information:

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

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

Please Select One: ¢ Customer Number US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number |76277
EFS Web 2.2.12
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

811.0104

Application Number

Title of Invention

METHOD FOR CONFIGURING WIRELESS CONNECTION OF TERMINAL AND APPARATUS THEREFOR

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

-

Remove

Application Number

Continuity Type

Prior Application Number

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

B 371 of intemational

-

PCT/KR2016/006529

016-06-20

by selecting the Add button.

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

Foreign Priority Information:

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

Application Number

Cc>untryi

Filing Date (YYYY-MM-DD)

Access Codei (if applicable)

Remove

[10-2015—0099891 |(R

Izm 507-14

Add button.

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

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

Applications

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

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2212
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Attorney Docket Number | 811.0104

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR CONFIGURING WIRELESS CONNECTION OF TERMINAL AND APPARATUS THEREFOR

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

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

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

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPQ), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPQO), 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)

(1).

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

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

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

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

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

EFS Web 2212
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Attorney Docket Number | 811.0104

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR CONFIGURING WIRELESS CONNECTION OF TERMINAL AND APPARATUS THEREFOR

Applicant Information:

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

Applicant }1

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

identified in this section.

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

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

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

-

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name T CORPORATION

Mailing Address Information For Applicant:

Address 1 206, Jeongja-dong) 90, Buljeong-ro, Bundang-gu

Address 2 Seongnam-si

City Gyeonggi-do State/Province

Countrgf ‘ '(R Postal Code 463-711
Phone Number Fax Number

Email Address

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

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 2212
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DESCRIPTION

METHOD FOR CONFIGURING WIRELESS CONNECTION OF TERMINAL AND
APPARATUS THEREFOR

TECHNICAL FIELD

[ The present disclosure relates to a method of configuring a wireless connection of a
terminal in a mobile communications network and an apparatus therefor, and more particularly,
to a signaling method for radio resource control in a mobile communications network and an

apparatus therefor.

BACKGROUND ART

2] Due to advances in communications systems, various wireless terminals have been
introduced to consumers, both organizations and individuals. Current mobile communications
systems have adopted technologies of the 31 generation partnership project (3GPP), such as
long term evolution (LTE) and LTE-Advanced. Such a mobile communications systems are
high-speed and high-capacity communications systems which have grown out of voice-centric
services to transmit various types of data, such as images and wireless data.  Such
communications systems are required to transmit a large amount of data at a high speed.

3] There are many studied conducted to develop technology for efficiently transmitting
data using a number of cells, as a method of transmitting a large amount of data at a high speed.
Thus, in a next-generation mobile communications system, referred to as 5G communications,
it is expected to concentrically deploy a larger number of small cells than that of the present
systems.

[4] However, such concentric deploy of a number of small cells might cause problems in
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significant increments of investment costs and operation costs of base stations and cells.
[5] Thus, there is a high demand for technology of processing a large amount of data at a

high speech while reducing investment costs and operation costs for base stations and cells.

DISCLOSURE

Technical Problem

[6] Accordingly, the present disclosure has been made while keeping the above-described
problems occurring in the related art in consideration, and the present disclosure proposes an
efficient wireless access network structure for reducing investment costs and operating costs for

base stations and cells, and a signaling procedure therefor.

Technical Solution

7 According to the present disclosure, provided is a method of configuring, by an access
unit, a wireless connection of a terminal. The method may include: transmitting a first
message, including an uplink RRC message received from a terminal, to a central unit;
receiving a second message, including a downlink RRC message, from the central unit; and
transmitting the downlink RRC message to the terminal.

[8] In addition, according to the present disclosure, provided is an access unit for
configuring a wireless connection of a terminal. The access unit may include: a transmitter
transmitting a first message, including an uplink RRC message received from a terminal, to a
central unit; and a receiving a second message, including a downlink RRC message, from the

central unit, wherein the transmitter transmits the downlink RRC message to the terminal.

Advantageous Effects

[9] As set forth above, the present disclosure provides an efficient wireless access network
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structure for reducing investment and operating costs for the construction of base stations and
cells.

[10] In addition, the present disclosure provides a specific procedure for radio connection
setup of terminals (e.g., user equipment) in an efficient wireless access network structure.

(1]

DESCRIPTION OF DRAWINGS

[12] FIG. 1 illustrates E-UTRAN architecture;

[13] FIG. 2 illustrates the functional separation of the E-UTRAN and the EPC,

[14] FIG. 3 illustrates a Layer 2 structure for a downlink of the E-UTRAN;

[15] FIG. 4 illustrates an example of the wireless access network separation structure
according to the present disclosure;

[16] FIG. 5 illustrates an exemplary embodiment of dual connectivity in the wireless access
network separation structure according to the present disclosure;

[17] FIG. 6 illustrates another exemplary embodiment of dual connectivity in the wireless
access network separation structure according to the present disclosure;

[18] FIG. 7 illustrates a further exemplary embodiment of dual connectivity in the wireless
access network separation structure according to the present disclosure;

[19] FIG. 8 illustrates another exemplary embodiment of dual connectivity in wireless
access network separation structure according to the present disclosure;

[20] FIG. 9 illustrates an exemplary embodiment of a protocol structure in the separation of
the wireless access network according to the present disclosure;

[21] FIG. 10 illustrates another exemplary embodiment of a protocol structure in the
separation of the wireless access network according to the present disclosure;

[22] FIG. 11 illustrates the operation of an access unit according to an exemplary

embodiment of the present disclosure;
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[23] FIG. 12 illustrates an exemplary connection procedure in the radio access network
separation structure according to the present disclosure;

[24] FIG. 13 illustrates another exemplary connection procedure in the radio access
network separation structure according to the present disclosure;

[25] FIG. 14 illustrates a further exemplary connection procedure in the radio access
network separation structure according to the present disclosure;

[26] FIG. 15 illustrates another exemplary connection procedure in the radio access
network separation structure according to the present disclosure;

[27] FIG. 16 illustrates SRB types and RRC messages of the E-UTRAN; and

[28] FIG. 17 illustrates a configuration of an access unit according to another embodiment

of the present disclosure.

MODE FOR INVENTION

[29] Hereinafter, specific embodiments of the present disclosure will be described in detail
with reference to illustrative drawings. Throughout this document, reference should be made
to the drawings, in which the same reference numerals and symbols will be used to designate
the same or like components. In the following description of the present disclosure, detailed
descriptions of known functions and components incorporated herein will be omitted in the case
that the subject matter of the present disclosure may be rendered unclear thereby.

[30] Wireless communications systems according to the present disclosure are widely
deployed to provide a range of communications services, including voice and packet data.
Wireless communications systems include user equipment devices (UEs) and base stations
(BSs) or evolved node Bs (eNBs). As used in the specification, the term “user equipment”
should be interpreted as having a comprehensive meaning indicating a wireless

communications user equipment, including not only user equipment used in wideband code
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division multiple access (WCDMA), long-term evolution (LTE), high-speed packet access
(HSPA), and the like, but also all of a mobile station (MS), a user terminal (UT), a subscriber
station (SS), a wireless device, and the like, used in the global system for mobile
communications (GSM).

[31] A base station or cell typically refers to a station that communicates with user
equipment, and may also be referred to using any other term, such as a node B, an eNB, a sector,
a site, a base transceiver system (BTS), an access point (AP), a relay node, a remote ratio head
(RRH), aradio unit (RU), a small cell, or the like.

[32] Herein, the base station or cell should be interpreted as being a comprehensive term
indicating a partial area or function covered by a base station controller (BSC) in CDMA, a
node B in WCDMA, an eNB or a sector (or site) in LTE, or the like. In addition, the base
station or cell comprehensively indicates a variety of coverage areas, such as a mega cell, a
macro cell, a microcell, a picocell, a femtocell, and communications ranges of a relay node, an
RRH, an RU, and a small cell.

[33] A variety of cells as stated above are controlled by base stations, respectively, which
may be interpreted in two senses. Each of the base stations 1) may be an apparatus itself that
provides a megacell, a macrocell, a microcell, a picocell, a femtocell, or a small cell in relation
to a wireless communications area, or ii) may indicate the wireless communications area itself.
In i), entire apparatuses providing wireless areas, controlled by the same entity, or entire
apparatuses interacting with one another to form a wireless area in a coordinated manner may
refer to base stations. An eNB, an RRH, an antenna, an RU, a low power node (LPN), a point,
atransceiver point, a transmission point, a reception point, and the like are used as embodiments
of the base station, depending on the configuration of the wireless area. In ii), the wireless
area itself in which a signal is received or transmitted may refer to a base station, in terms of a

user or an adjacent base station.
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[34] Thus, the megacell, the macrocell, the microcell, the picocell, the femtocell, the small
cell, the RRH, the antenna, the RU, the LPN, the point, the eNB, the transceiver point, the
transmission point, and the reception point collectively refer to the base station.

[35] Herein, the UE and the base station comprehensively refer to two types of
transmission/reception entities for realizing technologies or technical concepts described herein
and are not limited by terms or words that are explicitly defined. The UE and the base station
are comprehensively used as two (uplink or downlink) transmission/reception entities for
realizing technologies or technical concepts described herein and are not limited by terms or
words that are explicitly defined.  Here, the term “uplink (UL)” relates to data
transmission/reception in which data is transmitted from the UE to the base station, whereas the
term “downlink (DL)” relates to data transmission/reception in which data is transmitted from
the base station to the UE.

[36] There are no limitations in multiple access technologies applied to the wireless
communications system. A variety of multiple access methods, such as code division multiple
access (CDMA), time division multiple access (TDMA), frequency division multiple access
(FDMA), orthogonal frequency division multiple access (OFDMA), OFDM-FDMA, OFDM-
TDMA, and OFDM-CDMA, may be used. An exemplary embodiment of the present
disclosure is applicable for the allocation of resources in asynchronous wireless
communications evolving into LTE and LTE-Advanced through GSM, WCDMA, and high-
speed packet access (HSPA) and synchronous wireless communications evolving into CDMA,
CDMA-2000, and ultra-mobile broadband (UMB). The present disclosure should not be
interpreted as being limited or restricted to a specific field of wireless communications and
should be interpreted as covering all technical fields to which the concept of the present
disclosure is applicable.

[371 Uplink (UL) transmissions and downlink (DL) transmissions may employ time
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division duplexing (TDD) in which transmission is performed at different fractions of time or
frequency division duplexing (FDD) in which a transmission is performed at different
frequencies.

[38] In addition, a system such as LTE or LTE-Advanced forms standards by forming a UL
and a DL, based on a single carrier wave or a pair of carrier waves. The UL and the DL
transmit control information through a control channel, such as a physical downlink control
channel (PDCCH), a physical control format indicator channel (PCFICH), a physical hybrid-
ARQ indicator channel (PHICH), a physical uplink control channel (PUCCH), and an enhanced
physical downlink control channel (EPDCCH). In addition, the UL and the DL are constituted
of a data channel, such as a physical downlink shared channel (PDSCH) or a physical uplink
shared channel (PUSCH), to transmit data.

[39] In addition, control information can be transmitted using an enhanced or extended
PDCCH (EPDCCH).

[40] Herein, the cell may refer to coverage of a signal transmitted from a transmission point
or a transmission/reception point, a component carrier having the coverage of the signal
transmitted from the transmission point or the transmission/reception point, or the transmission
point or the transmission/reception point.

[41] The wireless communications system to which embodiments are applied may be a
coordinated multi-point transmission/reception (CoMP) system, in which two or more
transmission/reception points transmit a signal in a coordinated manner, a coordinated multi-
antenna transmission system, or a coordinated multi-cell communications system. The CoMP
system may include at least two multi-transmission/reception points and user terminals.

[42] The multi-transmission/reception points may be a base station or a macrocell
(hereinafter referred to as an “eNB”) and at least one RRH connected to the eNB via a fiber

optic cable or an optical fiber to be controlled by wires. The RRH has high transmission
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power, or has low transmission power within the area of the macrocell.

[43] Hereinafter, the DL refers to communications from each multi-transmission/reception
point to a UE or a path for such communications. The UL refers to communications from the
UE to the multi-transmission/reception point or a path for such communications. Inthe DL, a
transmitter may be a portion of the multi-transmission/reception point, and a receiver may be a
portion of the UE. In the UL, the transmitter may be a portion of the UE, and the receiver may
be a portion of the multi-transmission/reception point.

[44] Hereinafter, transmitting/receiving a signal via a channel, such as the PUCCH, PUSCH,
PDCCH, EPDCCH, or physical PDSCH, may also be described as “transmitting/receiving a
PUCCH, PUSCH, PDCCH, EPDCCH, or PDSCH.”

[45] In addition, hereinafter, transmitting or receiving a PDCCH or transmitting or
receiving a signal on the PDCCH may refer to transmitting or receiving an EPDCCH or
transmitting or receiving a signal on the EPDCCH.

[46] That is, the PDCCH described hereinafter indicates the PDCCH or the EPDCCH, or is
used in the sense of including both the PDCCH and the EPDCCH.

[47] For convenience of description, the EPDCCH may be applied as an embodiment to the
portion described as the PDCCH, and the PDCCH may be applied as an embodiment to the
portion described as the EPDCCH.

[48] In addition, higher layer signaling described hereinafter includes radio resource control
(RRC) signaling to transmit RRC information including an RRC parameter.

[49] The eNB performs DL transmission to UEs. The eNB can transmit a physical
downlink shared channel (PDSCH), which is a main channel for unicast transmissions, and a
physical downlink control channel (PDCCH), on which downlink control information (DCI),
such as scheduling necessary for the reception of the PDSCH, and scheduling approval

information for transmissions on a UL data channel (e.g. a physical uplink shared channel
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(PUSCH)) are transmitted. Hereinafter, the transmission of a signal on each channel will be
described as the transmission of the corresponding channel.

[50]

[51] In a situation, in which data-enabled UEs are increasing and high-speed and high-
capacity processing is required, operators suffer from increasing construction and operating
costs for base stations and cells for processing user data traffics.

[52] In such environments, operators may consider a centralized cloud RAN network
structure in an attempt to reduce investment and operating costs. In such a cloud RAN
structure, an eNB is divided into a digital unit (DU) performing data processing of the eNB and
an RF unit (RU) transmitting and receiving wireless signals. The DU may be disposed in a
concentrated section, while the RU may be disposed in a remotely-located service area. The
DU and the RU may be connected via an optical cable, and a specification configured by base
station vendors, such as common public radio interface (PRI) or open baseband remote radio
head interface (OBSAI), may be used as an interface specification for communications between
the DU and the RU.

[33]

[54] FIG. 1 illustrates E-UTRAN architecture.

[55] In a 3GPP mobile communications network, an evolved UMTS terrestrial radio access
network (E-UTRAN) includes base stations (e.g., eNBs) providing an E-UTRA user plane
(PDCP/RLC/MAC/PHY) and a control plane (RRC) protocol termination to user equipments
(e.g., terminals). The eNBs are connected to each other via an X2 interface. The eNBs are
connected to an evolved packet core (EPC) via an S1 interface.

[56] FIG. 2 illustrates functional separation of E-UTRAN and EPC.

[571 Referring to FIG. 2, core network entities include an MME 210, an S-GW 220, and a

P-GW 230. The core network entities provide corresponding core network functions, while
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the eNBs 200 provide radio resource management (RRM), RRC, layer-2 protocol function, and
the like.

[58] FIG. 3 illustrates a Layer 2 structure for a downlink (DL) of E-UTRAN.

[59] Referring to FIG. 3, the Layer 2 is divided into a media access control (MAC) layer, a
radio link control (RLC) layer, and a packet data convergence protocol (PDCP) sub-layer.

[60] The E-UTRAN supports multiple bearers for each UE. Respective radio bearers (e.g.,
wireless bearers) of the UE are associated with logic channels, such as a downlink control
channel (DCCH) or a dedicated traffic channel (DTCH), of the MAC layer via a PDCP entity
and an RLC entity associated thereto. A transfer service is provided between the UE and the
eNB via a logic channel associated with Layer 2 entities (e.g. the PDCP entity and the RLC
entity), associated with specific traffic flows having the same characteristics. A plurality of
transfer services are separately provided between the UE and the eNB.

[61]

[62] The cloud RAN structure separating the DU and the RU advantageously reduces
construction costs for cell sites. However, since all functions except for wireless transmission
and reception are provided in the DU, the interface between the DU and the RU requires the
rate/capacity of a backhaul (or a front haul, hereinafter, referred to as a backhaul for
convenience of description) to be significantly higher than a wireless data transmission
rate/capacity. In addition, it may be difficult to update the DU-RU interface, since the
specification thereof is defined by eNB vendors. It is expected to continuously increasing in
small cells constructed by operators, due to increases in the amount of data used or the
introduction of 5G networks. In addition, it is also expected to increase backhaul costs due to
increases in the wireless transmission/reception rate by the development of 5G technologies.
Thus, there is a demand for developing an improved wireless access structure, different from

the foregoing cloud RAN structure, as well as a method for realizing the improved structure, in
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order to reduce such backhaul cost.

[63]

[64] In accordance with at least one embodiment, a cost-efficient wireless access network
structure and a signaling procedure thereof may be provided for reducing backhaul costs.

[65]

[66] Hereinafter, a variety of embodiments of a wireless access network separation
structure for reducing backhaul costs will be described with reference to the accompanying
drawings.

[67] FIG. 4 illustrates a wireless access network separation structure according to an
embodiment of the present disclosure.

[68] As illustrated in FIG. 4, an E-UTRAN eNB of the related art may be defined as nodes
providing two different functions. For example, for the transmission of user plane data, a
node providing a PDCP function may be separately defined from a node providing an RLC
function, a MAC function, and a PHY function.

[69] Here, the PHY, MAC, RLC, and PDCP may be sub-layers the same as the sub-layers
provided by the E-UTRAN or may be sub-layers provided by a next-generation mobile
communications network rather than the E-UTRAN. These may belong to wireless access
network technology for next-generation mobile communication networks. Next-generation
mobile communications networks also need sub-layers for performing mapping between a
logic channel and a transmission channel, as well as multiplexing/de-multiplexing, priority
processing, random accessing, and the like of MAC SDUs. For convenience of description, a
sub-layer performing such a function is referred to as a MAC sub-layer. In addition, next-
generation mobile communications networks also need sub-layers for providing an error
control function using an automatic repeat request (ARQ), concatenation segmentation, and

reassembly for data, and the like. These layers will be referred to as RLC sub-layers for
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convenience of description. Furthermore, next-generation mobile communications networks
also need sub-layers for providing header compression, ciphering, and the like, and these layers
will be referred to as PDCP sub-layers for convenience of description.

[70] The following descriptions will be given with regard to an exemplary case in which
related-art E-UTRAN L2 functions are divided according to the node providing a PDCP
function and the node providing an RLC function, a MAC function, and a PHY function, for
the transmission of user plane data. However, this is merely for convenience of description;
when sub-layers are configured by recombining the E-UTRAN L2 functions, a case in which a
node providing upper L2 functions and a node providing lower L2 functions are separately
defined for the transmission of user plane data should be understood as being embraced within
the scope of the present disclosure.

[71]

[72] Hereinafter, a control plane structure under the user plane structure will be described.
[73] Functions that an RRC sub-layer provides broadcast of system information regarding
an upper stratum, such as a non-access stratum (NAS). broadcast of system information
regarding an access stratum (AS), paging, setup, maintenance, and cancellation of RRC
connection, a security function, setup, configuration, maintenance, and cancellation of a radio
bearer, a mobility function, transmission of an NAS message, and the like.

[74] Under the user plane structure, the following control plane structure is considerable.
[75] For example, the node providing a PDCP function for the transmission of user plane
data may be allowed to provide an RRC function. An entirety or a portion of information
included in an RRC message may be generated at the node providing a PDCP function for the
transmission of user plane data. In this regard, it may be necessary to have signaling (or
coordination, message exchange, or provision of information; hereinafter, referred to as

signaling for convenience of description) between the node providing a PDCP function for the
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transmission of user plane data and the node providing an RLC function, a MAC function, and
a PHY function for the transmission of user plane data. A final RRC message to be
transferred to the UE may be generated at the node providing a PDCP function and may be
transferred to the UE through the node providing an RLC function, a MAC function, and a
PHY function.

[76] In another example, the node providing an RLC function, a MAC function, and a PHY
function for the transmission of user plane data may be configured to provide the RRC function.
An entirety or a portion of information included in the RRC message may be generated by the
node providing an RLC function, the MAC function, the PHY function for the transmission of
user plane data. In this regard, signaling between the node providing a PDCP function for the
transmission of user plane data and the node providing an RLC function, a MAC function, and
a PHY function for the transmission of user plane data may be necessary. The final RRC
message to be transferred to the UE may be generated at the node providing an RLC function, a
MAC function, and a PHY function and may be directly transferred to the UE. In an example,
in this regard, the RRC may include a function for performing an encryption or integrity check
on control plane data. The RRC may perform an encryption or integrity check on the control
plane data by itself. In another example, in this regard, the node providing an RLC function, a
MAC function, and a PHY function may configure the PDCP entity for control plane data.
Specifically, the node providing an RLC function, a MAC function, and a PHY function may
configure the PDCP entity for the RRC. For another example, in this regard, the node
providing an RLC function, a MAC function, and a PHY function may perform an encryption
or integrity check on the RRC message.

[77] For example, the node providing a PDCP function for the transmission of user plane
data may provide a portion of the RRC function associated with the corresponding node (e.g. a

function of generating an RRC message via the RRM), and the node providing an RLC
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function, a MAC function, and a PHY function for the transmission of user plane data may
provide a portion of the RRC function associated with the corresponding node (e.g. a function
of generating an RRC message via the RRM). In this regard, it is necessary to have signaling
between the node providing a PDCP function for the transmission of user plane data and the
node providing an RLC function, a MAC function, and a PHY function for the transmission of
user plane data. In this case, the final RRC message to be transferred to the UE may be
generated at the node providing a PDCP function and may be transferred to the UE via the node
providing an RLC function, a MAC function, and a PHY function. Alternatively, the final
RRC message to be transferred to the UE may be generated at the node providing an RLC
function, a MAC function, and a PHY function and may be directly transferred to the UE. For
example, in this regard, the RRC may include a function of performing an encryption or
integrity check on the control plane data. That is, the RRC may perform an encryption or
integrity check on the RRC message by itself. For another example, in this regard, the node
providing an RLC function, a MAC function, and a PHY function may configure the PDCP
entity for the control plane data. That is, the node providing an RLC function, a MAC
function, and a PHY function may configure the PDCP entity for the RRC. In a further
example, in this regard, the node providing an RLC function, a MAC function, and a PHY
function may perform an encryption or integrity check for the RRC message.

(78]

[79] Herein, for convenience of description, the node providing a PDCP function for the
transmission of user plane data is referred to as a central unit (CU). In addition, the node
providing an RLC function, a MAC function, and a PHY function for the transmission of user
plane data is referred to as an access unit (AU). However, these terms are only used for
convenience of description and the present disclosure is not limited thereto. The CU may

terminate a core network interface (e.g. S1 control interface or S1 user interface). The CU
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may be interfaced with an entity of a core network. The CU may be included as one of user
plane entities of the core network.

[80] Herein, an interface between the CU and the AU is denoted by X5. However, this
term is only used for convenience of description and the present disclosure is not limited
thereto. User plane data between XS interfaces corresponds to a data packet (e.g. PDCP
PDU). Thus, an amount of backhaul data required depending on an amount of wireless user
data is similar to an amount of user data. It is therefore possible to reduce backhaul costs in
the related-art DU-RU cloud RAN structure, in which backhaul data, in an amount equal to 10
times an amount of user data, is required.

[81]

[82] In the wireless access network structure according to the present disclosure, dual
connectivity for high-capacity and high-speed data processing of the UE may be considered.
Hereinafter, a dual connectivity structure in the wireless access network structure according to
the present disclosure will be described with reference to the drawings.

[83] FIG. 5 illustrates dual connectivity in a wireless access network separation structure
according to an embodiment of the present disclosure.

[84] FIG. 5 illustrates the dual connectivity based on an assumption that a base station
(eNB) is divided into a CU node and an AU node, as shown in FIG. 4. A specific UE may be
provided with a dual connectivity structure using radio resources (e.g., wireless resources)
provided via two AUs. Referring to FIG. 5, an Au for providing a PCell to a single UE or a
node for constructing a cell providing an initial RRC connection may be defined as AUL. A
node or an AU, rather than AUI, for providing additional radio resources to the same UE, may
be defined as AU2.

[85]

[86] FIG. 6 illustrates dual connectivity in a wireless access network separation structure
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according to another embodiment of the present disclosure.

[87] Referring to FIG. 6, AU refers to the AU of the eNB, divided into a CU node and an
AU node, as illustrated in FIG. 4. For example, the AU may be a network node to which
wireless access technology for next-generation mobile communications networks is applied.
A specific UE may be provided with a dual connectivity structure using radio resources
provided by the eNB according to related-art E-UTRAN technology and radio resources
provided by the AU, i.e. anewnode. In FIG. 6, an initial RRC connection may be provided to
a single UE via the eNB. For example, as in a master eNB (MeNB) providing E-UTRAN
dual connectivity in the related art, dual connectivity may be provided via the AU node
providing additional radio resources to the eNB, which provides S1 termination, and the UE of
the eNB. Here, the AU may operate similarly to a secondary eNB (SeNB) providing dual
connectivity. An interface between the eNB and the AU is denoted by as Xm (or Xm-U).
This term is only used for convenience of description and the present disclosure is not limited
thereto.

[88]

[89] FIG. 7 illustrates dual connectivity in a wireless access network separation structure
according to still another embodiment of the present disclosure.

[90] FIG. 7 illustrates the dual connectivity based on an assumption that the eNB is divided
into the CU node and the AU node. Referring to FIG. 7, a specific UE may be provided with
a dual connectivity structure using radio resources provided by the eNB and the AU. For
example, an initial RRC connection may be provided to a single UE via the eNB. For
example, as in a typical master eNB (MeNB) providing E-UTRAN dual connectivity, dual
connectivity may be provided via the AU node providing additional radio resources to the eNB,
which provides SI-MME termination, and UEs of the eNB. Here, the AU may operate
similarly to the SeNB providing dual connectivity. ~An interface between the eNB and the AU
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is denoted by Xm (or Xm-A). This term is only used for convenience of description and the
present disclosure is not limited thereto.

[91] Specifically, a specific radio bearer may be provided to the UE via the eNB and the
AU. The eNB may perform signaling on an interface between the eNB and the AU in order to
add, modify, or cancel a radio bearer to, in, or from the UE, where the radio bearer is supposed
to be transmitted via the eNB and the AU.  Alternatively, the eNB may perform signaling on
an interface between the eNB and the CU in order to add, modify, or cancel the radio bearer to,
in, or from the UE, where the radio bearer is supposed to be transmitted via the eNB and the
AU. That is, when the eNB requests that the CU add radio resources, the CU may respond to
the eNB by performing CU-AU signaling on the CU-AU interface in order to add radio
Tesources.

[92] Otherwise, a specific radio bearer may be provided to a specific UE via the CU and the
AU. The radio bearer provided via the CU and the AU may allow a core network user plane
interface to be terminated via the CU. The eNB may perform signaling on the interface
between the eNB and the AU in order to add, modify, or cancel a radio bearer to, in, or from the
UE, where the radio bearer is supposed to be transmitted via the CU and the AU.
Alternatively, the eNB may perform signaling on an interface between the eNB and the CU in
order to add, modify, or cancel the radio bearer to, in, or from the UE, where the radio bearer is
supposed to be transmitted via the CU and the AU. That is, the eNB requests that the CU add
radio resources (or when the CU accepts the request), the CU may respond to the eNB by
performing CU-AU signaling on the CU-AU interface in order to add radio resources.

[93] Otherwise, in FIG. 7, dual functions (i.e. both the RRC function of the E-UTRAN and
the RRC function of the CU) may be provided to a single UE. That is, in a specific situation,
the UE may transfer RRC signaling via a radio link (e.g., wireless link) of the E-UTRAN eNB
or aradio link provided via the AU (or the CU/AU).
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[94] FIG. 8 illustrates dual connectivity in the wireless access network separation structure
according to further another embodiment of the present disclosure.

[95] FIG. 8 illustrates the dual connectivity based on an assumption that the eNB is divided
into the CU node and the AU node, as illustrated in FIG. 4. A specific UE may be provided
with a dual connectivity structure using radio resources provided by the eNB and the AU. For
example, in FIG. 8, an initial RRC connection may be provided to the UE via the eNB. That
is, as in the MeNB providing E-UTRAN dual connectivity, dual connectivity may be provided
via the AU node providing additional radio resources to the eNB, which provides SI-MME
termination, and the UE of the eNB. Here, the AU may operate similarly to the SeNB
providing dual connectivity. An interface between the eNB and the CU is denoted by Xm-C.
This term is only used for convenience of description and the present disclosure is not limited
thereto.

[96] In an example, a signaling radio bearer may be configured to be provided to the UE
only via the eNB.

[97] For another example, a specific radio bearer may be provided to the UE via the CU
and the AU. The radio bearer provided via the CU and the AU may terminate the core
network user plane interface via the CU. The eNB may perform signaling on an interface
Xm-A between the eNB and the Au in order to add, modify, or cancel the radio bearer to, in, or
from the UE, where the radio bearer is supposed to be transmitted via the CU and the AU.
Alternatively, the eNB may perform signaling on an interface Xm-C between the eNB and the
CU in order to add, modify, or cancel the radio bearer to, in, or from the UE, where the radio
bearer is supposed to be transmitted via the CU and the AU. That is, when the eNB requests
that the CU add radio resources (or when the CU accepts the request), the CU may respond to
the eNB by performing CU-AU signaling on the CU-AU interface in order to add radio

resources.
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[98] For another example, in FIG. 7, dual functions (i.e. both the RRC function of the E-
UTRAN and the RRC function of the CU) may be provided to the UE. That is, in a specific
situation, the UE may transfer RRC signaling via a radio link of the E-UTRAN eNB or a radio
link provided via the AU (or the CU/AU).

[99]

[oo] FIG. 9 illustrates a protocol structure in separation of a wireless access network
according to an embodiment of the present disclosure.

[101]  For efficient data transfer, the CU and the AU may be connected via a transport
network, such as a dedicated line, an Ethernet, or an intemet protocol (IP) network. The
transport network may be configured by GTP tunneling or any type of tunneling based on
header encapsulation (where GTP stands for general packet radio service (GPRS) tunneling
protocol).  As described above, for the transmission of user plane data, the CU node providing
a PDCP function and the AU node providing an RLC function, a MAC function, and a PHY
function are divided. Like a function of generating a final RRC message, the RRC function
on the control plane may be provided by the CU, as illustrated in FIG. 9, or by the AU, as
illustrated in FIG. 10.

[102]  FIG. 10 illustrates a protocol structure in separation of a wireless access network
according to another embodiment of the present disclosure.

[103]  Asillustrated in FIG. 10, the AU may include the RRC function for the transmission of
control plane data and the PDCP function for the transmission of a corresponding signaling
radio bearer (SRB). In addition, the AU may receive RRC information, associated with the
CU, from the CU.

[104]

[105]  Asignaling method for radio (e.g., wireless) resource control is required for the UE to

transmit data or to be connected to a wireless network in the embodiments described above
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with reference to FIGS. 4 and 5. In addition, a signaling method for radio resource control is
required for the UE, connected to a wireless network (e.g. a connected UE), to transmit wireless
data via the CU and the AU or to configure a wireless bearer provided via the CU and the AU,
in the embodiments described above with reference to FIGS. 7 and 8.

[106] For example, it may necessary to define an RRC signaling method of generating a
final RRC message by the CU and transmitting and receiving the RRC message by the AU.
For another example, it may be necessary to define a signaling method of generating the final
RRC message by the AU and transmitting and receiving associated RRC information (or RRC
information of the related-art E-UTRAN) via the CU.  For further another example, it may be
necessary to define a signaling method of generating the final RRC message by the CU or the
AU and transmitting and receiving associated RRC information by signaling between the CU
and the AU. These methods will be described as follows.

[107]

[108] A MAC layer provides a data transmission service to respective logic channels defined
by the type of information transmission. Examples of a logic channel, a signal bearer, and a
data bearer provided by the E-UTRAN will be described as follows. These are used for
convenience of description, and the present disclosure may be equally applied to a logic
channel, a signal bearer, and a data bearer provided by wireless access network technology for
next-generation mobile communications networks, which will be specified after 3GPP Release-
14.

[109] In the EEUTRAN, BCCH, PCCH, and CCCH logic channels may be transmitted or
received in a non-UE-specific manner. In contrast, the DCCH and the DTCH may be
transmitted and received in a UE-specific manner.

[110]  The broadcast control channel (BCCH) is a downlink channel for broadcasting system

control information. The BCCH is generated in the RRC layer and is transferred to and
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processed in the MAC layer. The BCCH is used to broadcast system information transferred
regardless of the UE. Thus, the BCCH may be transmitted via a corresponding cell associated
with the AU by configuring a static connection (or tunnel) between the CU and the AU or via a
message on the CU-AU interface. Alternatively, when the BCCH transmission is triggered at
the CU, the BCCH may be transmitted via the corresponding cell associated with the AU by
dynamically setting up a tunnel between the CU and the AU.

[111]  For example, the CU may generate an entirety or a portion of system information and
broadcast the entirety or portion of system information via the cell associated with the AU.
For another example, the CU may generate system information associated therewith, or to be
generated thereby, and transfer the generated system information to the AU. The AU may
broadcast system information, associated therewith or generated thereby, via the cell associated
with the AU, together with system information received from the CU. For further another
example, the AU may receive system information, associated with the CU or generated by the
CU, from the CU and broadcast the received system information, together with system
information generated thereby, in order to broadcast system information of the cell associated
therewith.

[112]  The paging control channel (PCCH) for transmitting paging information and a system
information change notification may be processed in the same manner as the BCCH. For
example, the PCCH may be transmitted by configuring a static CU-AU connection or may be
transmitted via the corresponding cell, associated with the AU, via a message on the CU-AU
interface. For another example, when the PCCH is triggered at the CU, the PCCH may be
transmitted via the corresponding cell associated with the AU by dynamically setting up a
tunnel between the CU and the AU.

[113]  The common control channel (CCCH) carrying the SRBO may be processed in a

similar manner. For example, a static AU-CU connection may be configured, and the CCCH,
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received via the cell associated with the AU in response to the UE transmitting the CCCH, may
be transferred to the CU. The CCCH, generated by the CU, may be transmitted to the UE via
the cell associated with the AU by configuring a static CU-AU connection or using a message
on the CU-AU interface. For another example, when the CCCH message is received via the
cell associated with the AU in response to the CCCH transmission of the UE, the CCCH
message may be transmitted to the CU by setting up a dynamic AU-CU tunnel and/or using a
message on the CU-AU interface. When the CCCH message is generated by the CU, the
CCCH message may be transmitted to the UE via the cell associated with the AU by setting up
a dynamic tunnel and/or using a message on the CU-AU interface.

[114]  For the DCCH for transmitting UE-specific dedicated information, such as dedicated
control information, between the UE and the network, or the DTCH for transmitting user plane
information between the UE and the network, separate transmission specific to the UE or the
radio bearer between the CU and the AU or between the AU and the CU. In this regard,
dynamic signaling between the CU and the AU or between the AU and the CU is required in
the procedure of adding, modifying, or canceling the radio bearer to, in, or from any UE.

[115]

[116]  FIG. 11 illustrates operations of an access unit according to an exemplary embodiment
of the present disclosure.

[117] A method of configuring, by an access unit, a wireless connection of a UE according
to an exemplary embodiment of the present disclosure includes: transmitting a first message,
including an UL RRC message received from a UE, to a central unit; receiving a second
message, including a DL RRC message, from the central unit; and transmitting the DL RRC
message to the UE.

[118] Referring to FIG. 11, in step S1110, the access unit transmits the first message,

including the UL RRC message received from the UE, to the central unit.  In embodiments of
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the present disclosure, the access unit refers to the node providing an RLC function, a MAC
function, and a PHY function for the transmission of user plane data, as described above. In
addition, the central unit refers to the node providing a PDCP function for the transmission of
user plane data. The first message refers to information that the AU transmits to the CU.
The first message may include an RRC message received from the UE.  As will be described
hereinafter in respective embodiments, the first message may include information regarding
RRC connection of the UE and RRC connection reconfiguration. In addition, the first
message may include UE identification information or radio bearer identification information,
based on which the central unit separately transmits data according to the radio bearers.

[119] In step S1120, the access unit receives the second message, including the DL RRC
message, from the central unit. The access unit may receive the second message, including
the DL RRC message to be transmitted to the UE, from the central unit. The DL RRC
message includes information that the AU transmits to the UE. For example, the second
message may include information related to RRC connection setup or RRC connection
reconfiguration.  Alternatively, the second message may include UE identification information
or radio bearer identification information, based on which the access unit separately transmits
data according to the radio bearers. Alternatively, when the central unit generates radio
resource configuration information of the UE, the second message may include the radio
resource configuration information of the central unit. The radio resource configuration
information of the central unit may include RRC configuration information associated with the
central unit. Alternatively, the radio resource configuration information of the central unit
may further include at least one information among radio bearer-specific header compression
configuration information, PDCP sequence number configuration information, and PDCP
configuration information. This consequently allows the UE to configure a radio connection

using RLC, MAC, and PHY configuration information of the access unit.
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[120] In step S1130, the access unit transmits the DL RRC message to the UE.  The access
unit may transmit the received DL RRC message to the UE using a radio link. The RRC
message transmitted to the UE may include the DL RRC message received from the central
unit. The DL RRC message transmitted to the UE may further include information generated
by the access unit.

[121]

[122] Hereinafter, a connection procedure according to embodiments of the present
disclosure will be described with reference to the drawings.

[123] FIG. 12 illustrates an exemplary connection procedure in a radio access network
separation structure according to an embodiment of the present disclosure.

[124]  Referring to FIG. 12, an exemplary RRC connecting procedure in the above-described
radio access network separation structure will be described. This embodiment relates to a
method of generating, by a CU 1202, a final RRC message and transmitting and receiving, by
the CU 1202, an RRC message via an AU 1201.

[125]  During an idle mode of a UE 1200, when an upper layer requests RRC connection
setup, the UE 1200 starts an RRC connection setup procedure. In S1210, the UE 1200
transmits an RRC connection request message to the AU 1201.

[126]  When the RRC connection request message is received, the AU 1201 may transmit the
received RRC connection request message to the CU 1202.

[127]  For example, when the RRC connection request message is received, the AU 1201
may transmit the RRC connection request message to the CU 1202 via a message on an
interface between the AU 1201 and the CU 1202 (e.g. X5 message 1 in FIG. 12), instead of
including a separate UE identifier in the RRC connection request message.

[128]  For another example, the AU 1201 allocates a UE identifier (e.g. an AU UE XSAP ID)
based on which the UE is identified between the AU 1201 and the CU 1202. The AU 1201
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may transmit the allocated identifier ,by including the allocated identifier in a message (e.g. X5
message 1 in FIG. 12), on the interface between the AU 1201 and the CU 1202 by which the
RRC connection request message is transferred.  Alternatively, the AU 1201 may transmit a
UE identifier (e.g. a cell radio network temporary identifier (C-RNTI)), by including the UE
identifier in a message (e.g. X5 message 1 in FIG. 12), on the interface between the AU 1201
and the CU 1202 by which the RRC connection request is transferred.

[129] In S1230, the CU 1202 transmits an RRC connection setup message including radio
bearer configuration information (e.g. radioResourceConfigDedicated regarding SRBI
configured by the UE and/or entity configuration information regarding entities configured by
the AU 1201 with regard to SRB1) to the AU 1201. The CU 1202 allocates a UE identifier
(e.g. a CU UE X5AP ID) based on which the UE is identified between the CU 1202 and the
AU 1201. In addition, the CU 1202 sends the RRC connection setup message, by including
the RRC connection setup message in a message (e.g. X5 message 2 in FIG. 12), on the
interface between the AU 1201 and the CU 1202. Alternatively, the CU 1202 sends a UE
identifier (e.g. a C-RNTI), by including the UE identifier in a message (e.g. X5 message 2 in
FIG. 12), on the interface between the CU 1202 and the AU 1201 by which the RRC
connection setup message is transferred. In addition, the message, carrying the RRC
connection setup message, on the interface between the CU 1202 and the AU 1201, may
include a transport layer address or a GPRS tunneling protocol-tunnel endpoint identifier (GTP-
TEID) in order to distinguish the above-described radio bearer configuration information (e.g.
radioResourceConfigDedicated regarding SRB1 configured by the UE and/or entity
configuration information regarding entities configured by the AU 1201 with regard to SRB1).
Alternatively, the message may include at least one information among a transport layer
address, tunnel identification information, a C-RNTI, a bearer ID (e.g. an E-RAB ID), and logic

channel identifier, which allow transmission and reception to be separately performed
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according to the radio bearers. Otherwise, tunnel identification information, based on which
the RRC message generated by the CU 1202 is mapped to and/or associated with an RLC
entity of the corresponding radio bearer via the signaling radio bearer SRB1, may be included.
[130] The AU 1201 configures a corresponding entity (e.g. an RL entity, a MAC entity, or
PHY configuration information) according to configuration information regarding entities
configured by the AU 1201 with regard to SRBI.

[131]  In S1240, the AU 1201 transmits the RRC connection setup message to the UE 1200.
[132] The UE 1200 performs a radio resource configuration procedure according to the
received radio bearer configuration information.

[133]  The UE 1200 enters an RRC connected state.

[134] In S1250, the UE 1200 transmits an RRC connection setup complete message to the
AU 1201.

[135] In S1260, the AU 1201 transmits the RRC connection setup complete message,
received via the signaling radio bearer SRB1, by including the RRC connection setup complete
message in a message (e.g. X5 message 3 in FIG. 12), on the interface between the CU 1202
and the AU 1201. For another example, when the RRC connection setup complete message is
received via a Layer-2 entity of the above-described signaling radio bearer SRB1, the AU 1201
sends the RRC connection setup complete message, by including the RRC connection setup
complete message in a message (e.g. X5 message 3 in FIG. 5), on the interface between the CU
1202 and the AU 1201. For further example, when the RRC connection setup complete

message is received, the AU 1201 sends the RRC connection setup complete message, by

including the RRC connection setup complete message in a message (e.g. X5 message 3 in FIG.

5), on the interface between the CU 1202 and the AU 1201. For another example, when an
RRC message included in the signaling radio bearer SRB1 is received, the AU 1201 sends the

RRC message, by including the RRC message in a message (e.g. X5 message 3 in FIG. 5), on
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the interface between the CU 1202 and the AU 1201.

[136]  For example, the message including the RRC connection setup complete message, on
the interface between the CU 1202 and the AU 1201, includes a transport layer address or a
GTP-TEID to distinguish the radio bearer of the corresponding UE (e.g. the above-described
signaling beater). For another example, the message including the RRC connection setup
complete message, on the interface between the CU 1202 and the AU 1201, may include at
least one information among a transport layer address, tunnel identification information, a C-
RNTIL, abearer ID (e.g. an E-RAB ID), and a logic channel identifier, which allow transmission
and reception to be separately performed according to the radio bearers, in order to distinguish
the radio bearer (e.g. above-described signaling beater) of the corresponding UE.  For further
another example, the message including the RRC connection setup complete message, on the
interface between the CU 1202 and the AU 1201, may include tunnel identification information,
based on which an RRC message received via the signaling radio bearer (i.e. SRB1) is mapped
to and/or associated with an RLC entity of the corresponding radio bearer. The CU 1202 may
separately receive the RRC connection setup complete message based on the TEID, tunnel
identification information, UE identification information, or bearer identification information of
the signaling radio bearer (i.e. SRB1).

[137]

[138]  When user plane data information (e.g. E-RAB information or post Release-14 bearer
information) is received from a core network node, in S1270, the CU 1202 may transmit an
RRC connection reconfiguration message to an RLC entity, mapped to and/or associated with
the corresponding SRBI1 radio bearer in the AU 1201, via a tunnel mapped to and/or associated
with the above-described SRBI1 radio bearer. The RRC connection reconfiguration message
includes data radio bearer (DRB) configuration information of the UE 1200 (e.g. DRB

radioResourceConfigDedicated and/or entity configuration information regarding entities
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configured by the AU 1201 with regard to SRB2).

[139] The message (e.g. X5 message 4 in FIG. 12), carrying the RRC connection
reconfiguration message between the CU 1202 and AU 1201, may include UE identifiers (a
CU UE X5AP ID and an AU UE X5AP ID) and E-RAB-specific (or data radio bearer-specific)
radio bearer configuration information (DRB radioResourceConfigDedicated and/or entity
configuration information regarding entities configured by the AU 1201 with regard to DRB).
In addition, the message, carrying the RRC connection reconfiguration message between the
CU 1202 and AU 1201, may include at least one information among a radio bearer-specific
transport layer address, a GTP-TEID (in an example, a transport layer address and a radio
bearer-specific GTP-TEID, or in another example, a radio bearer-specific transport layer
address and a radio bearer-specific GTP-TEID), a C-RNTI, a bearer ID (e.g. an E-RAB ID),
and alogic channel identifier, based on which the corresponding radio bearer is distinguished.
[140]  Alternatively, after the security is activated, the CU 1202 may transmit the RRC
connection reconfiguration message, including signaling radio bearer configuration information
(e.g. radioResourceConfigDedicated regarding SRB2 and/or entity configuration information
regarding entities configured by the AU 1201 with regard to SRB2), to the UE 1200 via the AU
1201. The message, carrying the RRC connection reconfiguration message between the CU
1202 and the AU 1201, may include a UE identifier and signaling radio bearer configuration
information (SRB2 radioResourceConfigDedicated), as well as at least one information among
a transport layer address, a GTP-TEID (in an example, a transport layer address and each GTP-
TEID, or in another example, each transport layer address and each GTP-TEID), a C-RNTI, a
bearer ID (e.g. an E-RAB ID), and a logic channel identifier, based on which the corresponding
radio bearer is distinguished. Alternatively, the message, carrying the RRC connection
reconfiguration message between the CU 1202 and the AU 1201, may include at least one

information among a transport layer address, tunnel identification information, a C-RNTIL, a
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bearer ID (e.g. an E-RAB ID), and a logic channel identifier, which allow transmission or
reception to be separately performed according to the radio bearers. Altematively, the
message, carrying the RRC connection reconfiguration message between the CU 1202 and the
AU 1201, may further include tunnel identification information, based on which data generated
by the CU 1202 is mapped and/or associated between an RLC entity, mapped to and/or
associated with the above-described radio bearer (DRB or SRB2), and a PDCP entity, via the
radio bearer.

[141]  The AU 1201 configures a corresponding entity (e.g. RLC entity, MAC entity, or PHY
configuration information) according to entity configuration information regarding entities
configured by the AU 1201 with regard to DRB or SRB2.

[142] In S1280, the AU 1201 transmits an RRC connection reconfiguration message to the
UE 1200.

[143]  The UE performs a radio resource configuration procedure according to the received
radio bearer configuration information.

[144]  In S1290, the UE transmits an RRC connection reconfiguration complete message to
the AU 1201.

[145] In S1295, the AU 1201 transmits the RRC connection reconfiguration complete
message, received via the signaling radio bearer SRB1, by including the RRC connection
reconfiguration complete message in a message (e.g. X5 message 5 in FIG. 12), on the
interface between the CU 1202 and the AU 1201. Altematively, when the RRC connection
reconfiguration complete message is received via the Layer-2 entity of the signaling radio
bearer SRB1, the AU 1201 may transmit the RRC connection reconfiguration complete
message, by including the RRC connection reconfiguration complete message in a message
(e.g. X5 message 5 in FIG. 12), on the interface between the CU 1202 and the AU 1201.

Altematively, when the RRC connection reconfiguration complete message is received, the AU

29

Petitioners' Exhibit 1002
Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00037; U.S. Patent No. 10,616,932

Page 43 of 529



10

15

20

25

1201 may transmit the RRC connection reconfiguration complete message, by including the
RRC connection reconfiguration complete message in a message (e.g. X5 message 5 in FIG.
12), on the interface between the CU 1202 and the AU 1201. Alternatively, when an RRC
message included in the signaling radio bearer SRBI is received, the AU 1201 may transmit the
RRC message, by including the RRC message in a message (e.g. X5 message 3 or X5 message
51in FIG. 12), on the interface between the CU 1202 and the AU 1201.

[146]  The message including the RRC connection reconfiguration complete message, on the
interface between the CU 1202 and the AU 1201, may include a transport layer address or a
GTP-TEID to distinguish the radio bearer (e.g. DRB or SRB2, as described above) of the
corresponding UE.  Alternatively, to distinguish the radio bearer (e.g. DRB or SRB2, as
described above) of the corresponding UE, the message including the RRC connection
reconfiguration complete message, on the interface between the CU 1202 and the AU 1201,
may include at least one information among a transport layer address, tunnel identification
information, a C-RNTI, a bearer ID (e.g. an E-RAB ID), and a logic channel identifier, which
allow transmission and reception to be separately performed according to the radio bearers.
Alternatively, the message including the RRC connection reconfiguration complete message,
on the interface between the CU 1202 and the AU 1201, may include tunnel identification
information for mapping and/or associating user plane data or control plane data, received via
the radio bearer (DRB or SRB2) to and/or with an RLC entity of the radio bearer.

[1471  The CU 1202 may separately receive data regarding the corresponding radio bearer,
based on the TEID or tunnel identification information, UE identification information, or bearer
identification information of the radio bearer (DRB or SRB2).

[148]

[149]  Hereinafter, a connection procedure according to another embodiment will be

described with reference to FIG. 12.
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[150] An SRBO RRC message may indicate a signaling message, such as an RRC
connection request message or an RRC connection setup message, transmitted in a non-UE-
specific manner before being RRC-connected.

[151]  In S1220 and S1230, the SRBO RRC message may be transferred by being included in
a message on the CU-AU interface. Alternatively, the SRBO RRC message may be
transferred on an X5 message, by including a static or dynamic tunneling configuration. For
example, in the process in which the AU 1201 transfers the RRC connection setup message to
the CU 1202, on the X5 interface between the AU 1201 and the CU 1202, UE identification
information or bearer identification information (e.g. UP SRBI1 tunnel identification
information (TEID)) may be transferred.

[152]

[153] In addition, an SRB1 RRC message may indicate a signaling message, such as an
RRC connection setup complete message, an RRC connection reconfiguration message, or an
RRC connection reconfiguration complete message, which is transferred in an RRC-connected
state, in a UE-specific manner.

[154] In S1260, the AU 1201 may transmit the RRC connection setup complete message to
the CU 1202 via the UL SRB1 tunnel.

[155] In the process of transferring the RRC connection setup complete message to the CU
1202, by the AU 1201, on the X5 interface between the AU 1201 and the CU 1202, UE
identification information or bearer identification information (e.g. UP SRBI1 tunnel
identification information (TEID)) may be transferred.

[156] In S1270, in the process of transferring the RRC connection reconfiguration message
to the AU 1201, by the CU 1202, on the X5 interface between the AU 1201 and the CU 1202,
UE identification information and identification information regarding respective bearers (e.g.

UL tunnel identification information (TEID) regarding respective DRBs and SRB2) may be
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transferred.

[157]  In S1295, in the process of transferring the RRC connection reconfiguration complete
message to the CU 1202, by the AU 1201, on the X5 interface between the AU 1201 and the
CU 1202, UE identification information and identification information regarding respective
bearers (e.g. UL tunnel identification information (TEID) regarding respective DRBs and
SRB2) may be transferred.

[158]

[1539] An entirety or a portion of information included in the RRC message may be
generated by the CU 1202. In contrast, an entirety or a portion of information included in the
RRC message may be generated in the AU 1201.

[160] For example, the CU 1202 may be configured to generate all of radio resource
configuration information associated with the CU 1202 (or RRC information elements for CU;
hereinafter, referred to as “RRC_CU_part” for convenience of description) and radio resource
configuration information associated with the AU 1201 (or RRC information elements for AU
1201; hereinafter, referred to as “RRC_AU _part” for convenience of description), included in
the RRC message.

[161] In this regard, X5 message 1 or X5 message 3 in FIG. 12 may carry assistance
information, based on which the CU 1202 generates radio resource configuration information
(RRC information elements) associated with the AU 1201. The assistance information for the
generation of radio resource configuration information associated with the AU 1201 may
include at least one information among DL/UL hardware (or software) load indicator
information (e.g. low load, medium load, and high load) of the AU 1201, a UL/DL GBR/non-
GBR/total PRB usage as radio resource state information, available capacity information (e.g.
composite available capacity information), UL interference overload indication, UL high

interference indication, and almost-blank subframes (ABS) information.
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[162]  For another example, the AU 1201 may transfer control information, received from
any UE via a cell associated therewith, to the CU 1202. The control information that the AU
1201 transfers to the CU 1202 may include at least one information among physical layer
control information (PUCCH), MAC control information (MAC CE), and RLC control
information (RLC control PDU).

[163]  In a further example, the CU 1202 may request and receive RRC_AU part, generated
by the AU 1201, from the AU 1201 to generate a final RRC message. The CU 1202 may
generate the final RRC message, including RRC_AU part received from the AU 1201 and
RRC_CU _part generated by the CU 1202, and transfer the final RRC message to the UE 1200
viathe AU 1201.

[164]  An XS5 signaling procedure, as will be illustrated in FIG. 13, may be performed so that
the CU 1202 may generate RRC_AU part or receive RRC_AU part generated by the AU
1201.  This procedure will be described in detail with reference to FIG. 13.

[165]  FIG. 13 illustrates a connection procedure in a radio access network separation
structure according to another embodiment of the present disclosure.

[166] A CU 1302 may generate an RRC reconfiguration message and transfer the RRC
reconfiguration message to a UE 1300 via an AU 1301, due to any reason, such as a
modification of the PDCP configuration or a handover between cells associated with the AU
1301.

[1671  In S1310, the CU 1302 may transmit an X5 request message to request the AU 1301 to
generate RRC_AU part or to transmit RRC_AU part. The X5 request message may include
at least one information among radio bearer context (e.g. a radio bearer-specific E-RAB ID, E-
RAB QoS parameters, a transport layer address, and a GTP-TEID), a security key, UE radio
capability, UE security capability, a C-RNTI, a radio bearer-specific logic channel identifier,

and information indicating an RRC_AU _part request.

33

Petitioners' Exhibit 1002
Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00037; U.S. Patent No. 10,616,932

Page 47 of 529



10

15

20

25

[168] In S1320, the AU 1301 that has received the X5 request message may generate
information, based on which RRC_AU part is to be generated, or RRC_AU part itself, and
send the generated information or RRC AU part by including the generated information or
RRC AU part in an X5 response message. The information, based on which RRC_AU part
is to be generated, is assistance information for the generation of radio resource configuration
information associated with the AU 1201, and the information may include at least one
information among a DL/UL hardware (or software) load indicator information (e.g. low load,
medium load, and high load) of the AU 1301, a DL/UL GBR/non-GBR/total PRB usage as
radio resource state information, available capacity information (e.g. composite available
capacity information), physical layer control information (PUCCH), MAC control information
(MAC CE), and RLC control information (RLC control PDU).

[169]  Afterwards, the CU 1302 generates a final RRC message using the information for the
generation of received RRC_AU_part or using RRC_AU _part and RRC_CU part. In S1330,
the CU 1302 transfers X5 message 4, including the final RRC message, to the AU 1301.

[170] In S1340, the AU 1301 transfers an RRC connection reconfiguration message,
including the received final RRC message, to the UE 1300.

(1711  In S1350, the UE 1300 reconfigures the RRC connection using information in the
received RRC connection reconfiguration message and transfers an RRC connection
reconfiguration complete message to the AU 1301. In S1360, the AU 1301 transfers the RRC
connection reconfiguration complete message to the CU 1302.

[172]  The steps S1330 to S1360 may operate similarly to the steps S1270 to S1295
described above with reference to FIG. 12.

[173]

[174]  FIG. 14 illustrates a connection procedure in a radio access network separation

structure according to further another embodiment of the present disclosure. Referring to FIG.
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14, as described above, a final RRC message may be generated in an AU 1401.

[175]  As illustrated above in FIG. 10, the AU 1401 may terminate an RRC received from a
UE 1400. Alternatively, the AU 1401 may generate a final RRC message by itself and
transmit the generated final RRC message to the UE 1400. Alternatively, the AU 1401 may
request RRC_CU part and transmit an RRC connection reconfiguration message, including
RRC _CU _part received from a CU 1402, to the UE 1400.

[176]  The UE 1400 may perform an RRC connection setup procedure with the AU 1401.
For example, in S1410, the UE 1400 transmits an RRC connection request message to the AU
1401. Afterwards, in S1420, the UE 1400 receives an RRC connection setup message from
the AU 1401.

[1771  In S1430, the UE 1400 transmits an RRC connection setup complete message to the
AU 1401.

[178]  In an example, in S1440, the AU 1401 that has received the RRC connection setup
complete message forwards a non-access stratum(NAS) message (e.g. an attach request) to the
CU 1402 via a connection request message. The connection request message may be a message
for requesting RRC_CU_part or may include indication information regarding RRC_CU _part.
The CU 1402, may receive a message (e.g. an initial context setup request message) for the
setup of initial UE context, including radio bearer context (an E-RAB ID, E-RAB QoS
parameters, a transport layer address, and a GTP-TEID), a security key, UE radio capability,
UE security capability, or the like, by signaling with a core network. In S1450, the CU 1402
sends a connection response message to the AU 1401.  The connection response message may
include at least one information among radio bearer context (e.g. an E-RAB ID, E-RAB QoS
parameters, a transport layer address, and a GTP-TEID), a security key, UE radio capability,
UE security capability, a C-RNTI, and a radio bearer-specific logic channel identifier. The

connection response message, sent to the AU 1401 by the CU 1402, may include
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RRC CU part. RRC CU part may include radio bearer-specific PDCP configuration
information (PDCP-Config).  Alternatively, RRC CU part may include configuration
information regarding at least one of radio bearer-specific header compression (e.g. header
compression and decompression of IP data flows using robust header compression (ROHC)
protocol) and PDCP sequence number.

[179] In S1460, the AU 1401 sends an RRC connection reconfiguration message, including
RRC _CU_part received from the CU 1402, to the UE 1400. Alternatively, in S1460, the AU
1401 sends an RRC connection reconfiguration message, including RRC_CU_part received
from the CU 1402 and RRC_AU _part generated by the AU 1401, to the UE 1400.

[180] In S1470, the AU 1401 receives an RRC connection reconfiguration complete
message from the UE 1400. When the RRC connection reconfiguration complete message is
received from the UE 1400, in S1480, the AU 1401 may transfer a connection confirmation
message to the CU 1402, thereby notifying the UE 1400 has successfully completed the
reconfiguration procedure.

[181]

[182]  For another example of the steps S1440 to S1480, the AU 1401 that has received the
RRC connection setup complete message sends a connection request message to the CU 1402
to request at least one information among radio bearer context, a security key, UE radio
capability, and UE security capability maintained by the CU 1402. The connection request
message sent to the CU 1402 by the AU 1401 may be a message for requesting RRC_CU _part
or may include indication information regarding RRC_CU _part.

[183]  In S1450, the CU 1402 sends a connection response message to the AU 1401. The
connection response message may include at least one of information among radio bearer
context (e.g. an E-RAB ID, E-RAB QoS parameters, a transport layer address, and a GTP-
TEID), a security key, UE radio capability, UE security capability, a C-RNTIL, and a radio
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bearer-specific logic channel identifier. The connection response message, sent to the AU
1401 by the CU 1402, may include RRC_CU _part. RRC_CU_part may include radio bearer-
specific PDCP configuration information (PDCP-Config). Altematively, RRC_CU_part may
include configuration information regarding at least one of radio bearer-specific header
compression (e.g. header compression and decompression of IP data flows using ROHC
protocol) and PDCP sequence number.

[184] In S1460, the AU 1401 sends an RRC connection reconfiguration message, including
RRC _CU_part received from the CU 1402, to the UE 1400. Alternatively, in S1460, the AU
1401 sends an RRC connection reconfiguration message, including RRC_CU_part received
from the CU 1402 and RRC_AU _part generated by the AU 1401, to the UE 1400.

[185] In S1470, the AU 1401 receives an RRC connection reconfiguration complete
message from the UE 1400. In S1480, the AU 1401 may transfer a connection confirmation
message to the CU 1402, thereby notifying the UE 1400 has successfully completed the
reconfiguration procedure.

[186]

[187]  FIG. 15 illustrates a connection procedure in a radio access network separation
structure according to further still another embodiment of the present disclosure.

[188]  As illustrated above in FIGS. 7 and 8§, when a UE 1500 has set up an initial RRC
connection to an eNB 1503, the UE 1500 may transmit user plane data via a cell provided via
an AU 1501. That is, the UE 1500 may transmit the user plane data via the AU 1501 and a
CU 1502.

[189]  Inthis case, S1510, the eNB 1503 may send a signaling message Xm message 1 on an
interface between the eNB 1503 and the CU 1502 (hereinafter, referred to as “Xm-C” for
convenience of description) to add and use radio resources of the AU 1501. The signaling

message Xm message 1 requests the radio resources of the AU 1501 to be added. For
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example, in S1520, the CU 1502 sends X5 message 6 to the AU 1501 for the configuration of
an entity provided by the AU 1501 or to request RRC_AU part. The X5 message 6 may
include at least one information among radio bearer context (e.g. a radio bearer-specific E-RAB
ID, E-RAB QoS parameters, a transport layer address, and a GTP-TEID), a security key, UE
radio capability, UE security capability, a C-RNTIL, and a radio bearer-specific logic channel
identifier.

[190] The AU 1501 may perform acceptance control.

[191] In S1530, the AU 1501 that has received X5 message 6 may generate RRC_AU_part
and send RRC_AU _part via an X5 message 7, which includes RRC_AU part.

(1921 The AU 1501 may set up a corresponding radio bearer-specific entity (or a protocol
entity or RLC/MAC/PHY) according to received information and generated RRC_AU part.
[193] In S1540, the CU 1502 sends a response/confirmation message (e.g. Xm message 2) to
the eNB 1503.

[194] The eNB 1503 sends an RRC connection reconfiguration message to the UE 1500 in
S1550, and receives a complete message in response to the RRC connection reconfiguration
message in S1560.

[195]

[196] FIG. 16 illustrates SRB types and RRC messages of E-UTRAN.

[1971  The method of separately transferring control plane data and user plane data according
to bearers, between the AU and the CU by association and mapping, has been described with
reference to FIGS. 12 to 15, with regard to the RRC connection procedure and the RRC
reconfiguration procedure. However, this is merely for convenience of description; a UL or
DL RRC message, as included in FIG. 16, may be transferred via the AU or the CU in a
manner the same as or similar to the above-described operation. For example, the priority of

SRB2 is lower than the priority of SRB1. A signaling bearer, such as a DL information
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transfer message or a UL information transfer message, configured by the E-UTRAN after
security activation may correspond thereto.

[198]

[199]  The above-described embodiments according to the present disclosure may be used
alone or in combination. In the present disclosure, the logic channels, the signaling bearers,
and the data bearers, provided by the E-UTRAN, have been described by way of example.
However, this is merely for convenience of description, and the same is applicable to logic
channels, signaling bearers, and data bearers provided by next-generation radio access
networks having the same or similar functions. The same is also applicable when the logic
channels, signaling bearers, and the data bearers provided by the E-UTRAN and the logic
channels, the signaling bearers, and the data bearers provided by the next-generation radio
access networks are used together.

[200]

[201]  According to the present disclosure as described above, it is possible to separately
transmit and receive data according to UEs or bearers by RRC signaling between nodes
configured by dividing base station (eNB) functions or between a base station and a node
configured by dividing base station functions. It is therefore possible to effectively transmit or
receive a plurality of bearers. This can consequently reduce costs for constructing a backhaul
between nodes configured by dividing base station functions or between a base station and a
node configured by separating a base station function.

[202]

[203]  Hereinafter, a configuration of an access unit able to perform the above-described
embodiments of the present disclosure will be briefly described with reference to FIG. 17.

[204]  FIG. 17 illustrates a configuration of an access unit according to an embodiment of the

present disclosure.
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[205]  Referring to FIG. 17, the access unit 1700 includes a transmitter 1720 transmitting a
first message, including a UL RRC message received from a UE, to a central unit. The first
message may include UE identification information or radio bearer identification information,
based on which the central unit separately transmits data according to the radio bearers. The
transmitter 1720 may transmit a DL RRC message to the UE.  According to the embodiments
of the present disclosure, the transmitter 1720 may transmit each X5 message to the central unit
or a DL RRC message to the UE.

[206]  The access unit 1700 includes a receiver 1730 receiving a second message, including
the DL RRC message, from the central unit. The second message may include UE
identification information or radio bearer identification information, based on which the access
unit separately transmits data according to the radio bearers. The receiver 1730 may receive
the UL RRC message, such as an RRC connection request message, an RRC connection setup
message, or an RRC connection reconfiguration complete message, from the UE as required,
according to the foregoing embodiments of the present disclosure.

[207]  The access unit 1700 may include a controller 1710 controlling a message transmitting
and receiving operation between the central unit and the UE and an operation of generating an
entirety or a portion of RRC information, necessary for the implementation of the present
disclosure.

[208]  The controller 1710 may generate radio resource configuration information of the UE.
In this case, the second message, received by the receiver 1730, may include radio resource
configuration information of the central unit. The radio resource configuration information of
the central unit may include RRC configuration information associated with the central unit.
Altematively, the radio resource configuration information of the central unit may include at
least one information among radio bearer-specific header compression configuration

information, PDCP sequence number configuration information, and PDCP configuration
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information.

[209] In addition, the controller 1710 controls the overall operation of the access unit
necessary for the implementation of embodiments of the present disclosure, in accordance with
the provision of an improved cost-effective radio access network structure able to reduce
backhaul costs and a specific signaling procedure for the radio access network structure.

[210]  Furthermore, the transmitter 1720 and the receiver 1730 are used to transmit and
receive signals, messages, and data, necessary for the implementation of the embodiments of
the present disclosure, to and from the UE or the central unit.

[211]  In addition, the central unit may also include configurations, such as a transmitter, a

receiver, and a controller, necessary for the implementation of the embodiments of the present

disclosure.
[212] The terms “system,” “processor,” “controller,” “component,” “module,” “interface,”,
“model,” “unit” or the like are generally intended to refer to a computer-related entity, either

hardware, a combination of hardware and software, software, or software in execution. For
example, a component may be, but is not limited to being, a process running on a processor, a
processor, a controller, a control processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an application running on a
controller or processor and the controller or processor can be a component. One or more
components may reside within a process and/or thread of execution and a component may be
localized on one computer and/or distributed between two or more computers.

[213]  The foregoing descriptions and the accompanying drawings have been presented in
order to explain the certain principles of the present invention. A person skilled in the art to
which the invention relates can make many modifications and variations by combining,
dividing, substituting for, or changing the elements without departing from the principle of the

invention. The foregoing embodiments disclosed herein shall be interpreted as illustrative
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only but not as limitative of the principle and scope of the invention. It should be understood
that the scope of the invention shall be defined by the appended Claims and all of their
equivalents fall within the scope of the invention.

[214]

[215] CROSS REFERENCE TO RELATED APPLICATION

[216]  This application claims priority from and the benefit under 35 U.S.C. §119(a) of
Korean Patent Application No. 10-2015-0099891, filed on July 14, 2015, which is hereby
incorporated by reference for all purposes as if fully set forth herein. In addition, when the
present application claims priority in any nation other than the United States for the same reason

above, all disclosures are incorporated herein for all purposes by this reference.
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CLAIMS

1. A method of configuring, by an access unit, a wireless connection of a terminal,
the method comprising:

transmitting a first message, including an uplink RRC message received from a
terminal, to a central unit;

receiving a second message, including a downlink RRC message, from the central unit;

and

transmitting the downlink RRC message to the terminal.

2. The method according to claim 1, wherein

the access unit comprises a node providing an RLC function, a MAC function, and a
PHY function, for transmission of user plane data, and

the central unit comprises a node providing a PDCP function, for transmission of the

user plane data.

3. The method according to claiml, wherein the first message further comprises
terminal identification information or radio bearer identification information, based on which
the central unit separately transmits data according to radio bearers.

4. The method according to claiml, wherein the second message further comprises
terminal identification information or radio bearer identification information, based on which

the access unit separately transmits data according to radio bearers.

5. The method according to claiml, wherein the access unit generates radio resource
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configuration information of the terminal.

6. The method according to claim5, wherein the second message further includes

radio resource configuration information of the central unit.

7. The method according to claim6, wherein the radio resource configuration
information of the central unit comprises RRC configuration information associated with the

central unit.

8. The method according to claimé, wherein the radio resource configuration
information of the central unit comprises at least one information among radio bearer-specific
header compression configuration information, PDCP sequence number configuration

information, and PDCP configuration information.

9. An access unit for configuring a wireless connection of a terminal, comprising;

a transmitter transmitting a first message, including an uplink RRC message received
from a terminal, to a central unit; and

a receiver receiving a second message, including a downlink RRC message, from the
central unit,

wherein the transmitter transmits the downlink RRC message to the terminal.

10. The access unit according to claim 9, wherein
the access unit comprises a node providing an RLC function, a MAC function, and a
PHY function, for transmission of user plane data, and

the central unit comprises a node providing a PDCP function, for transmission of the
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user plane data.

11. The access unit according to claim 9, wherein the first message further comprises
terminal identification information or radio bearer identification information, based on which

the central unit separately transmits data according to radio bearers.

12. The access unit according to claim9, wherein the second message further
comprises terminal identification information or radio bearer identification information, based

on which the access unit separately transmits data according to radio bearers.

13.  The access unit according to claim9, further comprising a controller generating

radio resource configuration information of the terminal.

14.  The access unit according to claiml3, wherein the second message further

includes radio resource configuration information of the central unit.

15.  The access unit according to claiml4, wherein the radio resource configuration
information of the central unit comprises RRC configuration information associated with the

central unit.

16. The access unit according to claiml4, wherein the radio resource configuration
information of the central unit comprises at least one information among radio bearer-specific
header compression configuration information, PDCP sequence number configuration

information, and PDCP configuration information.
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ABSTRACT

A method may be provided for configuring wireless connection of a terminal with a
mobile communication network The method of an access unit may include transmitting, to a
central unit, a first message having an uplink RRC message received from the terminal;
receiving, from the central unit, a second message having a downlink RRC message; and

transmitting the downlink RRC message to the terminal.
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A& 5838 A A A H 3= go] = o]l o & dhA W ] ghi=th o] 7] A,
4% S (Uplink, UL, TE3= 9= 203 AL§ 4 @el] o] ) 7|4 % 0.2 dlo] el &
S5 208hs WAl & ol vl sked, 519 2 (Downlink, DL, 1= th 3 =)=

1A Fol o8] AR} WEE vl ] & S5l sk WA o v g},

FRE A 2ol 4§53z T 4 7] el = Al Fhe] glk. CDMA(Code
Division Multiple Access), TDMA(Time Division Multiple Access),

FDMA (Frequency Division Multiple Access), OFDMA(Orthogonal Frequency
Division Multiple Access), OFDM-FDMA, OFDM-TDMA, OFDM-CDMA ¢} &
ke vs HE 7S ARE S AT B g o] 9 A Aol = GSM, WCDMA,
HSPAE 7| *] LTE ¥ LTE-advanced = %1 3}3}:= ¥] & 7] 5415413, CDMA,
CDMA-2000 2 UMB & % &}3}= 5 7] 2] F41 S5 fof 5o Akl
289 vk & U2 ST TS okl A E A Y Al of

el A E o) A 3= of HH, & o] Aol A-8E 5 = BE Vs RorE
FE3Fehi= Ale= s H ol oF & Aot

HEFLA S R EFE A AEFS AR E A ARE S
TDD(Time Division Duplex) *-2] o] A} 8% 4~ Qa1 L= &
AF-8-3Fe] 7 % %] 3= FDD(Frequency Division Duplex) "2} o] AF-8-42 )

3, LTE, LTE-A 9} & A 2= jl ol A 3= st o] HbE o} 5= vk o) -5
Vo w g At stFEAE Ak A S A dEE et
3} 8F¥ A =, PDCCH(Physical Downlink Control CHannel), PCFICH(Physical
Control Format Indicator CHannel), PHICH(Physical Hybrid ARQ Indicator
CHannel), PUCCH(Physical Uplink Control CHannel), EPDCCH(Enhanced Physical
Downlink Control CHannel) &3 2 A o] A €2 53} Ao H RS A45} a1,
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I 12 E-UTRAN ©}7] #l A (architecture) & = A| o+ =1 o] U},

3GPP ©] 552l Yol A E-UTRANS @& E-UTRA AF&4) =<1
(PDCP/RLC/MAC/PHY)} Alo] E#1(RRC) T2 E &
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71 A E ] o] A (concatenation), Al 729 €] ©] 4 (segmentation), Al 3= # (reassembly)
& AlFsh= AR eelo)7t Hasty A e HelE 9laf o] & RLC
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o 23 ehde dud 5= gk o] B A e A o & RRCeN Ale] Ee
o] ol th 3t &5 3} B integrity checkE ¢ 3F 7] &= X3 4= ) Z,:
RRC A& 2] 2 & RRC W A] #] o] th 3+ 2+ 5.3} B = integrity checkE 3 31 %=

3k 5=t} o] = 913 U} E o 2, RLC 715, MAC 7] %5 2 PHY 7| 5% xﬂ*o}”
oA Ao Zd Q) Ho]E] = 913 PDCP /| A & TA S5 3t 5= ) =,
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= == A RRCE 93 PDCP
ANEE & ?—*o‘ }E% St <2 Qlt} o] & 913 I UFE ¢ 2 RLC 7|5, MAC 7] %
=+ RRC " A Aol th | A = =3} B integrity

checkE 382 & 54~ Q).
[77] U2 o 2 So], A8 2} Za2] t]o]E] A4S 93] PDCP 7] S Al 2=

oA ==ef A" RRC 7152 UF (& 5] RRMZ 53 RRC
Al Al A 715 E ATt e ofar, AF8-AF 991 tlolH HEE 918l RLC
715, MAC 715 % PHY 7] && Al &3l =204 sl =0l 7% RRC
715 2] AR(AE 5] RRMS 53 RRC WA A AA 7155 Al T35t = &
T St o] & fsl A A& ZH<1 Hlol B HEE 98l PDCP 7] 5

A &ohE =k AR 9] HlolH AE2 918l RLC 715, MAC 7|5 X

PHY 7)1 5SS Al &3t w7kl Alzzd @ o] A Q35 giu) o] A9, vk
AR E = 2% RRC WA 2] 3= PDCP 7] %5-& Al 33h= ms ol A QA= 4=
o RLC 7|5, MAC 7] 2 PHY 7]~~ ]ﬂ-s}: rEE 2 ads
kg 2= glu) s, vk g A gy = 3% RRC v A %] = RLC 7] %5, MAC

71 R PHY 71'5& Al g3k w2l A *E“ = # Aew, A R g
T5 dth o] & 91§ A o] 2 RRCOI Ao E#<] tlo]H ol theh e 3} =
integrity check S 98t 71'5S ¥.38 4= 91t} 2, RRC A7) %] © & RRC WA %] 9]
o 3+ &% 3} == integrity checkE 33125 & = It} o] & 2 U E o=
RLC 715, MAC 7] 2 PHY 7]5<& A% o}‘; oAl Alo] F#d Eﬂ olH &
18 PDCP /A & 743t =5 & 5 At =, RLC 7|5, MAC 7|5 2
714 A F3hE =l A RRCE 918 PDCP AEE] = A EE S
o] = 93k U} 2 ¢ & RLC 7| %5, MAC 7] %5 2 PHY 7| 5% xﬂ%s}% TEi=
RRC WA =] o] ) 3] A = <= 3} HEi= integrity checkE >3 8} =5 & 4= 9l ).

[78]

[79] 2 @A A=, AT o] Aol E 98l AFEAF E# < (user plane) Hl o] B A E&
#18ll PDCP 7155 Al & 38hi= =25 A E" 75 (Central Unit, ©] 8} CU)E

71 Al gk eE. Bk, AREAF 5 Q1 (user plane) Bl o] B] &= 918 RLC 715, MAC
7% 2 PHY 7158 A 3= =25 A2 F-Y (Access unit, ©] 3 AU) =
71 A B}, o] = A o] A 2 98 o7 1 Ao A S Fx eki=r] CUE
sold I F o] (el & 01, S1AloIIE s o] £ 3= SIAMEARIE # o] 25)&
Elu]y|o] E & 4= lt}h HE=, U 2ol o] el e o) IE o] 2= =2 4= 9]

i, CUL ool A8 Z4Q QIEE] Fofl b2 £3H9 5= Qo)

[80] FHA, L WA A ol A = CULE AU gHel] QIEJH o] 25 XS5 7] 3}, o] =35
Adrgel Hels 93 Aoz 1 Aol A e FX] i=th XS5 Qe o] 2 (1]
ARE&AE E# Q1 Hlol B = dlo] ¥ 3] Zl (el & E©, PDCP PDU)°N| 3] & 3t
upeba], 41 ALg-2) H o) B #ol] whet & 7w = W& ] o] B gFo| A8}
t o] ¥ #F3t FrAbsot. wheba, ARg2} o] B 3} v slsko] 100 o] e v E
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&75H= ¥ DU-RU 221-9-= RAN x5}l A o] w2 v)-8-2

[81]
[82] 53, Hodlo i A s | ES T 2 Fo) A vhe] o g8k
° °l% ?i%-ﬂ%ﬂaﬂlﬂ*“ﬂ OIOMW 13 2

[83] ES5E g upE T4 A A Y ELT P8 R olFT A A o=

(84] E5E 9}4:}01 71 1%%CUF+AULE;% vl sk s 7hE ek 54
whidkol] g s A F 7l o] AUS B3l Al g = FARY S o] &8k ol F
<1 (dual connectivity) -2 & A3 5= At = 55 F23AE, gF ddol
PCell2 A& 3H= AU = H 2 RRC A2 S Algshs Ag 745 =58
AUl = Aot 5= glv}. 3 ol thal] F7FA Q1 4 2 & Al &sh=
AUR AUI9| ol ==5 AU2ZE g3 5= 9}

[85]

(86] L6 o wpE A Al W ES A e g x ol dE

o

lo
inf
il
K3
i

)
b

[87] 568 sk, AU = 49 go] 7| A =& CUS AU =22 7

A dE 5], AU= AT ol 552 MEY S 913

FUER A == 5 Advh 54 dhdol] o &)

E-UTRAN 7| <=0l t} & eNBOl| A Al & 5= T2 7 A 28 =521 A
AT H = FA A& 0] 85F= o] 91°Z (dual connectivity) T-Z2=E AT &
AT 52 604§ whide]] & & RRC 98- eNBE S8l Al %= 22 7H4
AT} ol & E0], Tl o] E-UTRAN 7 A Y EH] B & A 8= MeNB(Master
eNB) 2} 7‘°l S1 B H] Hlo] E Al &3Fi= 71 A =1 (eNB) T} 1 whdkel] o sl =714 <1
A AL S A FEE AU =25 B8 o5 A S AlFE ok AUE FE
AN E|H] E| & #| & 3}i= SeNB(Secondary eNB) 2} f-AlsHA] &25h= A& 714 &
4= At} eNB2} AU ZF Q1B H o] 25 Xm(HE+= Xm-U)= A 3 gt} o] =35t
Aol HolE 93t Ao R 7y o) A3 FA] =

>
c
o
T
u)
E TN
inf
2 &
= ﬂll
m i

[88]
[89] E7e B uye s A A Y ES S B FRolF A e

o 5 =A|gE = ot
[90] 78 % 49 o] VA FE CUH AU === ® g8l AS 7P %t = 75

Z3HE, 54 aitol] thall eNBE} AU A Al 35 = F-41 #1912 o] -&3}=

% 12 (dual connectivity) 7-Z2 5 A ¥ 5= Ath A o &2 X 7o 4] §F dhiko]
Z RRC 9122 eNBE S8l Al &= A& 7H4 S 4= 9l o & 5o F 9
E-UTRAN & 7 Y B ¥ H| & #| T 5= MeNB2} £©] SI-MME B 1| ] o
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[91]

[92]

[93]

[94]

[95]
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A B 8Hz 714 FHeNB) T L el el F7bH 9l B 249l A B s A

B s Rk

SeNB ¢} F-ALsHA] & 2H5= A2 71 S 5= 2t} eNB2}F AU IF Q1E] o] 2~

AT 5 ok AUE 7 AJE N E S ﬂ%“@};

m1m r

Xm(EE Xm-A)ZE X A3}, o] 3l Aol Hols 93l zlo 2 1A

AGHE FH =

TFAH o whdo) thaf] &4 A4 o] 2= eNB2F AUS S8l Al o H =
2T eNBE eNBS} AUS S8 A5st 4 wo] 2] & g
TR A BL7] 91814, eNBeF AURE QIE| o] 25 G3l Al 1d S & 5
. HE3=, eNBi= eNB9 AUS Z-8f 43 54 dlo] 8] S wito
177313 A sE7] 918l A, eNBeF CU {F QIE| H| o] 25 3l Al 1d &
=, eNB7} CU Al 52 7S 83 514, CU= AUSF 214l
Haﬂ/ﬂ CU-AU ZF Q1EH o] A8 E3 Al 29 % & E3] o] & eNB9J|

52 4y

LI

i) ﬂﬂﬂl N

9

7+

o 4 4

iy
2L yo

é ‘&moﬂ oh s

T O
—- AR

fi i in

r)«

0,
in)
=
i
[>

fu

dl
1k

|

S
=

HJ

54 Tl wjojeli= cust AUE B3l Al 53 5= &

.CUSF AUE E8 Al 3% = F4 o] 8= CUE 538 o] ALgx)
B # o] ~ & B H|Y|o] E5 == 3 5= It} eNB+= CUY AUE &3]
ol & whibel] =7l sl Al 8H7] 98l A, eNBeF AU 1F
2 E5f Al 19 # S & 57 vk B eNBE CUY AUS 58] A4
whdrol] F7h5=A /80 A 8] 918 A, eNBeF CU ZF Q1E| Hjo] A5
S o 5 U} =5, eNB7F CUN Al A2 =715

= CUll Al 23 3)e] cuZl 5=8381A), CUE AUSF 449 71

A3}
=

18l A CU-AU 3 QAEJH[o] 25 B3 Al 1E " & Z3)] o] 5 eNBell 5T =
A

L=, &= 700 A gk vhidel] th &) E-UTRANS] RRC 1%54 CU9 RRC 715 <&
FEE AN TIESE T 5 At =, dE2 5 3l A E-UTRAN 7] A=
YA EE AUCEE CUAU)E 38 Al 25 48 38 Z3)] RRC
AadE s Agste s 3 % Y

82 B ubge] whE T4 A U ES A ] Tz o) F Ah ] E e
o E &= ff& Eyolt),

E8 5 o) /1A S CUH AU == ¥2]3h= AL 714 st} £
whikof] of cHH eNB&} AU A AT ¥ &= T 24L& o] £351= o)== ¢ A (dual
connectivity) 25 Al 4= Q). ol & 5], & 8ol A @itel] F & RRC

A& eNBE Gl Al 35 = A2 7H4 T 5= AT} =, E-UTRAN 5 €
HANEIH) E] & A F 5= MeNB2} ] SI-MME B 1| H| 0| EE A F3} =
71 A= (eNB) T} thdel] diafl =712 21 - A& A Fshi= AU =25 E-8l
olFAAL AT 5 At AUE 7 AYEH|E & A &3= SeNB <k

FAPSHA &2 e AL 7
RIE| ¥ o] ~ 5 Xm-C=

7HE o slvk A o] Hel S 913l eNBS}F CU 1E
A gt o] w3 el HolE % Alow T A
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[96]

[97]

(98]

[99]
[100]

[101]

[102]

[103]

[104]
[105]

A TA E=

A o 72, T EH@HH Alad s FA4 vo]2]i= eNBE Sl AT Al 35 =5
T Ak

2 o2, g giaA 54 54 woj# = cuel AUE S8l Al 3= =
T ATk CUSF AUE B3l Al & 5= 74 w2l = CUE &3l 2o A}
=21 Qg H o] A= E|u|Y|o| E 3 4= 1T} eNBi= CUI AUS- =58l A%
A wo) ] & whol] =748 A 0}71 sl A, eNBLF AU 1+
Sl H o] 2(Xm-A)E E3] Al 29 %S 3 5= gJt}. 3=, eNBI= CUH AUS =3
A4 A wo] 8] S vkl =48 A5 ] Y8 A, eNBEF CU 7F
RIE|F o] ~2(Xm-O)& &3l Al-1d 9 & & %= Q1) =, eNB7F CUC A
FEAZ] F7HE 2 FFPACEE CU Al 2.3 3] cuZF =3H8H) CUE AUS
AR F71E AsA, cuel AU ZEQIEH o] 28 3 A 19 g & 53] o] &
eNBoﬂ o 1:1-61» 2= oh;}

T UE o 2, & 8ol A vie]] 8] E-UTRANS] RRC 7|53} CU2] RRC
7S FEE ATSIEE 3 5 U F, wike 543 4} 3o A E-UTRAN
7N A= FAH A B AUE S CU/AUE 58 74 5= 5415 =1 -3l 4] RRC
gﬂg_ ;ﬂréro],c:c_ S 2= ohjr

=2 3
=

ob H

opx
N?i_: A \

0l 2oyl upE a4l oA U= Pl shell Ao RS el

HESm 9 22 Z‘j? HE —‘F]:l(transport network) OH 0375_%' T 9}\14'. SEs
YU E L] 3= GTP B € ¥ =+ &t (header) N7} & o] A 7] HEe] 9] 2] 2]
HEH S 5l 742 7 Aot A=d npe) o], ALgAE ZH<] Hloly AES
sl A, PDCP 7] '5& A& 38h= CUSF RLC 715, MAC 7]'s & PHY” |5 &

Al F3H= AU =2 7F 2l g 5 RRC WA A & A= 71537 o), Ao
Z g2l AFo] RRC 7|52 A oﬂi 599} o] CUANA A &= ALt th& &, =
103} o] AU A Al &< 4= At}

102 E oo mpE T A U EL A v st Ao ZREF F
e ol & A3 =i o)t

% 107} o] AUE Alo] EH2]] tlol ¥ A E2 918l RRC 7] 5 3l < SRB
52 918 PDCP 7|55 X33 5= vk &8 AUE CURFH CUel A=
RRC HHE 413 4= glr}

A& =4, = 500 A4 whdo] ol B & A E3hr] Y8l Eim whido] Aol
AAs] A ‘H AR A& g Al o] st g, Hedt
5 7, = 8ol A FA o] AA®E (o] & E9], Connected @) o] CUSF AUE
=3 T4 dlolH E AEsly] A8l i FAYe A AE whdo] cuek AUE
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ol AT A ol el & TS 918 A Ao A ol
2 g shc}
[106]

[107]
[108]

[109]

[110]

[111]

[112]

2
f
i
Y

i
e
=
0
=2
>
N

E AU A A8t = st
E-UTRANS] RRC H H)E $5215 =5 5=
LU E o & 50, CU == A

A, CUt AU (Ho] A1 &8 B3l A
L5 k= Alrd g W o)

22

ooz
12
g SLop i

-+

3

jich

to

i)

i

tt

°

iy

[0
2 4
ol

o

MAC A5 AR 7 AEE = ol aflA golui= Zhzhe] = xd el
3k dlo] &l AE AH] =8 A &3}, o] 3ol A = E-UTRANC A A& %] =
el Alrd " wlo ], HlolE wo] 2] & oAl st AW ghrt. o] = A 9]
HolE 935 4l © 2 3GPP Release-14 0] & 1A 31E AA| o)) o] 554!
YEAAESE A3 FA A JEL A 7| &l Al3s = =g g3
Alzrd " woj e, ol g wloelef tis A E & o] TUshA AgE 5
SI=

E-UTRAN¢®I| 4] BCCH, PCCH, CCCH =& A €-& v] v
5 8l (non-UE-specific) $41 1= 5241 ¥t} Wb DCCH, DTCH:= &'

5 4 8}l (UE-specific) $-41 B3z =21 €l o},

BCCH:= Al =¥ Alo] A RS B2y ~ws)y] 93 the ¥ 2 2 9= RRC
Aol A A E o] MAC AT o2 7= o] X2t BCCHY: whdel
Al AEE = Al 28] GRE wEstr] 98l A8 o). uhelA, BCCHE
CU<t AU {F A AR A4 (= HY)E A4 8he] = CU9F AU {F Q1E o] 2~
o] MIAI A & EEll A AUl A Sl A FEl AEE 5 A B,
BCCHi= CU°I A BCCH $-410] EE]| AR, 3422 CULAUILHE &
AAsle] AU A H dlE AS B3l AE5E 5 Aok

QA o8, CUE A28 FRr ol AL tEi= AR E gAlslo] AU A H AL
8l HREFAE S 5= ol U o 2, CUE CU A1 ¥ == CUoll A
A= Al 28l ARE QA SHe] o] & AUR AE 3 o Sl AU AU
AAE 1= AU A A= A 29 AR E CURTEH 7218 A =5 74 1.9
3 AU QA E AE B8] HREEFAE 3 52 glth B THE 2, AUE
AU AAIE Ao A28l AR E B =) ~EF7] YA, CURRE CUdl
AAE = Ccuol A A= Al 28 AR E FAlste] AU A AAH
ARG R e 3| BREJNAE S g5l

Hol g AR e} Al2~"l g HAH FAE #45317] 98¢ PCCH 9 A] BCCHS}
FASHA Al 4= vt A &2, Ccuet AU F A&l A A she] =
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CU<} AU 7t Q1] 3| o] & 2] WA A & F-3l 4], PCCHE AU A% s A&
B A5 5 Aok tE o &, CUlA PCCH $210] EY]ARH F2 o7
CUZ AU F B 98 A A4 3to], PCCHE AU AAH ald A& =3 A3 5=
SI=

[113] SRBOE -HH&}= CCCH A f-AF8HA] A &8t <= 9l & o &2, AU Cuzt
ZJ 7@ 01 0ﬂ7ﬂ :rL/H o]-’_l’ - Ev/] CCH 5:/\] oﬂ Lr}g} AUoﬂ oﬂﬁ]&] M]Q- E;H
T2l CCCHE CUR A3 4= ). cuet AU gF g 421 48 -4 51
= CU9F AU 3 A Hl o] 22 2] WA X & -3l 4], CUl A *Mﬂlﬂ CCCHZ
AU A E A-S F8 @tz S48 55 Qi) t& o 2, @] CCCH
S Aol whel AU Al HE A-S E8] CCCH YA X 7} 221 ¥ AUSF CURE
F2A 9 B A AAsto] 2/ CUS AU ZF Qe Hl o] & Abe] wA X & Eaf A,

o] CUR Ags 4= 3t} CCCH WA A 7} CUol A A= 5220 B d &

A7d3he] H/HE= CUSL AU ZE QIE H o] 2= Aol WA A & B3l A, 3l & CCCH
WA A S AU A E AS T3 ohEdE A3 54 ok

[114] I Y ELQ A (ko] A8 Ao dRe) g ol g
¥ DCCH =& a3t Y E 9] A (P ARSAE Z3%) RS dAFslr] A
DTCH:E= CUZ AU 7F 3= AU CU o)l vk i rmi= FA wjoj 2] i -8
HAEol dasitt. ol & f&lA, o] e gt 41 wlojel &
F7HR A A e 2 A A el A CUR AU gF 2= AU CU ghell &4 <1
Alrd " o] A g st

[115]

[116] S E g o] o AAjdef] w2 A A~ Fyle] F2he A str] gk

tjo

[117] Hodbg o] ] A A]oo]] ubE ol A 2~ F-Yl (Access Unit)©] ©Hde] F4 o4
W vhr g g 2218 A 5 RRC WA A & E38Hsh= A 1
HAI A& A EH §-Y(Central Unit) 2.2 A %535}3= @A ¢} &}k
WAl A & 3E3sl= A 2 WA F‘ AEY Fyl o2 Rg F2lshs b 2
3tk =1 RRC WA A & g2 [ Foh= JdA S 28
[118] %11 Fxsha, AA = F ”% TR P A e S RRC WA A E
iiﬂ = A 1 v A X & A EE F-Y5(Central Unit) 2. =2 A 53= A=
S TR(S1110). 2 Aol A A2 {12 At ule) o] AR} ZE<]
ol A4S 93 RLC 7|5, MAC 7|5 % PHY 7] &< xﬂ%ﬁ ELrEE
oul g}, ek, MEH G318 ALg4 <l dlolE A4S 93 PDCP 7] 5
ATt == F ov] ) XH 1 WA A= AUZF CURE A 5 } ARE
FE3H3c) Al 1 WA A = w22 E A E RRC WA A S £33 5= qQt). o] 8
Alefoll A A 3hi= vhe} o), A 1 WA A= ©be] RRC 12 3= RRC
ZH:FL/H = -r]?l‘ XJE‘EA ﬁfﬂ—ﬁl Zr. O]E} T }9 Zﬂ 1 31]7\]7(]}‘1: /\‘HE‘:% - /\ ]
Hloje] M= o) E & F-itste] AEstr] e e A H AR = T

IF:L

Ll:

u r2 SN
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[119]

[120]

[121]
[122]
[123]

[124]

[125]

[126]

[127]

Wlole] A1H H RS £33 =5 9lt),
Al 2= F 3 & FEghshz Al 2 A~
FROZEE A GAIE 235 TRS1120). AA 2= /512 k2 d 53
- T

1% 5 RRC VA A8 Z38H A 2 VA A S A=Y F o2 e $28

v fo
P‘L’
ofl

)
o
a
0
2
>
X

o

0

= 9lt). 318 2 RRC WA A= AUZF b & 2 %31 A B2 ou]sic), o
o 2, A 2 WA X 3= RRC A Al == RRC A4 A4 AR wex
ARE 35 4 Qr} = A 2 WA A= AA 2 Fulo] 74 wloje] HE

<
dlol el & Fiate] AEey] 91 v A g i T woje A AR S
EFE 55 A EE, A 2 wA X E AEE fulo] whde] a4
TAARE Y= A, AED Fle] T THARE EHT 5 Aok
1714, MEL o] TR FAQRE AED F4510] A% RRC
TAARE LT 5 Aok Eiz AEY oo A TR T
Holg] ¥ &t 4= FAAH R, PDCP AR A U FAAE 2 PDCP A AR
Mo shbe] FHE U] £ 5 Uk o] F3A], @S PDCP
T3 B} oA 2 F-4l 9] RLC, MAC, PHY T 4 B.& o] -&3to] 74 A4 &
ek 4 giek
ﬂw*%%%}%%immﬂﬂﬂ%ﬁgi%%ﬂ%%ﬂ%

= Eo] A3t} o] 4§, -‘—]Z RRC Uﬂ/\] PAE=s CU(1202)°ﬂ7‘1
A A8 =5 8)aL, CU1202)7F AU(1201)E 53l RRC WA X & F541 81 5%
Sk W ol L]’E'ﬂg]‘:}
wH(1200)°] IDLE R.=9f 2= & <F 491 Al 5-©] RRC Connection 2 4 &
g o, %%(1200)7: RRC Connection 27 X ZA| A& 7| A] gk},
2(1200) RRC 172 & *J(RRC Connection Request) W] Al X| & AU(1201) &
2

RRC Connection Request M| A| X & =4213F AU(1201)F ©] & CU(1202)=2 A %5
T ATH(S1220).

< <] 2, RRC Connection Request WA A & =413 AU(1201)+= E 59| @i
AR E3FSEA] @51 AU(1201)F CU(1202) 1F Q1TE] 3] o] 2= A2] WA =] (] &

Petitioners' Exhibit 1002

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00037; U.S. Patent No. 10,616,932
Page 94 of 529



16
WO 2017/010693 PCT/KR2016/006529

E0, & 129 4] X5 message 1)Z 53l RRC Connection Request W A] X &
CU1202)& A 53 5~ st}

[128] U2 o] 2, AU(1201)3= AU(1201)¢} CU(1202) ZFol] -8 21 d 517] 9]
A 2} & 50, AU UE X5AP ID)E 930} AU(120D) = S92
RRC Connection Request M| A 2] & A &38}= AU(1201)¢} CU(1202) <F
ANE|H o] 2 Ao AR (]| & &9, &= 129 4] X5 message 1) Ul 3 35}o]
A 4-g 4= v} =& AU(1201)T RRC Connection Request W A X & A &&=
AU(1201) 9} CU(1202) gt TE Hl o] 2= o] HAI A (el & &, & 129014 X5
message 1) ol @& 217 9]k 2 H 2o & 5], C-RNTDHE E &5}
B 5% gl

[129] CU1202)= T4 o] A B(Y o 2, vhito]] -4 %] = SRB1
radioResourceConfigDedicated 2 /%= SRB1°]] th3ll AU(120D) A T4 = &=
MEE] 52447 H)S >3 RRC Connection setup Ml A A & AU(1201) =
43 H(S1230). CU(1202)3= CU(1202)9} AU(1201) ZFoll @b a-&- A1H 5} 7] 9] 8+
A 2Rl & E9], CU UE X5AP ID)E & ¢ht}. 718 31 CU(1202)+= RRC
Connection setup Y| A] %] & 2 &3F= CU(1202) 2} AU(1201) 3t Q1E] 3| o] 2= 2]
Al A (o] & E0], & 129]] 4] X5 message 2) ol E35te] Bodlc), =,
CU(1202)% RRC Connection setup WA X & A &3)= CU(1202)¢F AU(1201) Tt
QN E H o] 2= Ao AR (| & Fo] &= 129 4] X5 message 2) ol TS
285} 7] 9% A E 2K & E°], C-RNTDE ¥ ¢3Fo] Bt} £ RRC
Connection setup WA A & A &3}= CU(1202)2} AU(1201) {F Q1E] | o] 2= /2]
H AL A Woll = Az gk Fadmoe] A B (Y o 2, whdol] 54 ¥ 5= SRB19]|
o} 3} radioResourceConfigDedicated /5= SRB1°] T3l AU(1201) oA T4 ==
ANEE] A4 H)E 838} 7] 98l Transport layer address, GTP-TEID 7} 3£ 2
T ATk i, et T Ho] ] & HEE ] FA B T g Qe
Transport layer address, B] & 2 ' & 1. C-RNTIL, Hlo] 2] ID(<] & E¢], E-RAB ID),
= A g AR S sk o] g el R 2EE g vk B, A Al g "
T o] 2 (SRB1)E -3l CU(1202)0 4] A A ¥]i= RRC WA A & 8 & F4
Hlof e o] RLC 7R A <} vl g/AAIsH7] At Hd 2GR E 333 5 )

[130] AU(1201)3= SRB1° o] AU201)00 A 4 ¥ = A EE] 44 Bol| ula}
gl stz A EE (el & E°], RLC N E E| B MAC QB E| HE& PHY
T EYE A g

[131] AU(1201) = ©¥(1200)E RRC Connection setup W A X S A 43} (S1240).

[132] THH(1200)-2 FATE A o] FRAd A Rl whe) AR A ZEAIAE
i

[133] B7H(1200)-2 RRC Connected 4B 2 S 7k}

[134] @2H(1200)-2 RRC Connection Setup Complete W A] X| & AU(1201)Z
%SRS 1250).

e

1%

2}

it
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[135] AU1201)+= 7718 Al 1d = 74 wlo] 2 (SRBD)E 53l 541 %l RRC
Connection Setup Complete W A] X & CU(1202)2F AU(1201) 3+ Q1E #| o] 2= /2]
H A X (] & o], & 120 A X5 message 3) ol 3 ¢3Fo] A E3HH(S1260).
g2 o3 5o, AUI201)= 713 Al-19 9 B4 o] 2](SRB1)E] 2] o] o2
{NE] E] & %38 RRC Connection Setup Complete W A| ] & 52215}, o] &
CU(1202)2} AU(1201) ZF QIE o] 2 o] WA A (e & &, &= 129 4] X5
message 3) toll E3}5}e] Ht) I& thE o & E9], AU(1201)= RRC
Connection Setup Complete W] A] A & =413} o] & CU(1202)} AU(1201) 3+
QlE] ¥ o] 2~ 2] WA R (o] 2 5] & 12004 X5 message 3) ol 35135}
Btk I UE o2 59, AU1201) = 73718 Alz2d 9§41 o] 21(SRB )]l
F 3= RRC HIAI A& 24181, o] & CU(1202)9F AU(1201) {F Q1B #H o] 2=
el WA X (e & E9], & 1204 X5 message 3) Wl E35H51o] R}

[136] <) o] 2, RRC Connection Setup Complete W A| X & 3 $+3}= CU(1202)<}
AU(1201) IF RIE] 5| o] 2= o] WAl A 3= 8l dhko] x| o 2] (of & 50,
A1e Alad " FAaw o] ) E - E8E7] 913l Transport layer address,
GTP-TEIDE X383}, U} & o 2, RRC Connection Setup Complete ™ A X| &
F3halh= CU1202)9F AU1201)1F Q1TE #j o] 2= o] Al #] = &l & T o]
FAWAAH (N E B, Ve Al 1d ™ FAM o ehE FEE Y] HEA, T4
o] 2] & G 8 8)e] -4 Bi= 42413 4= ) = Transport layer address,
Eld 2B A W, C-RNTL #lo] 2] ID(e] & E°], E-RABID) ¥ =& A1 Y282} 5
s} o) de] AR E s 4= Q) W tE o & 9], RRC Connection Setup
Complete W A| %] & Z3}F3}3= CU(1202)2F AU1201)7F Q1 E] s o] 2~ 2] v A %] 3=
gk Alrd " 74 wo] 2](SRB1)S &3l 5741 %= RRC WA A & 8l 74
wlof e o] RLC 7R A <} vl sg/AAIsH7] At Bl d 2 Hg R E 235 5= Q)
CU((1202)Z 7135 Al 1d & F A o] 21(SRB1) S| TEID H+= B E 2" H A 1.
s g EAR e o] 2] E A B E 538 RRC Connection Setup
Complete W] A| A & FH o] =413 4= 9lr}

[137]

[138] CU(1202)+= T =2 1| Ag2F Zd<] o] Hloje] AR (A E &
E-RAB”g K., Release-14 o] & w0l 2] G H)E =218k 5, ©hd(1200)9] © o] E]
FAd o] 4 - B(Y o &, DRB radioResourceConfigDedicated 2 /%=
SRB2¢]] ti3ll AU(120D) A T4 %] = ME B 744 H)E E3H3F RRC
Connection Reconfiguration M| Al #] & Z14=gF SRB1 7w of 2] o] w38/ A =] =
Y& F3 Au201) W sl SRB1 FA o] o] vl /1 Al 5] = RLC 7] A &
AEe o Avk(S1270).

[139] RRC Connection Reconfiguration M| A| X| & A &3}= CU(1202)¢}F AU(1201) It
HA]Z] W (ol & E0], 5 120 4] X5 message 4)°ll = @S 21'835}7] 9] gk
218 2H(CU UE XSAP ID, AU UE X5AP ID), E-RAB™H (*t = d]o] & FA4
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[140]

[141]

[142]

[143]

[144]

[145]

w| o] 2] ) 4w o] 2] -4 A B (DRB radioResourceConfigDedicated 2 /%=
DRBell thall AU(1201)°l A -4 ¥ 3= Qe B G244 4 B)7F £ 88t} B3 RRC
Connection Reconfiguration WA X| & A &8l+= CU(1202)2}F AU(1201) ¢ W Al A
Well = el & 74 wlloj & & - sh7] 918 741 vl o] 218 Transport layer address,
GTP-TEID(%] & & ©], Transport layer address ¢} 41 W] o] 218 GTP-TEID, t} &
ol & Eo] F4 W o] 28 Transport layer address <} 541 W] o] 218 GTP-TEID),
C-RNTIL Hl o] 2] ID(el| & E°] E-RAB ID) ¥ =& A @28 2} 5 5hu) o)<
HARE L33}

= CU1202)= A5 B 7F e d| o) A+ @ (1200)00 Al 1E
FAamo] ] 74 B(Y o 2, SRB2° o} $F radioResourceConfigDedicated
/5= SRB29 th &l AU(1201)° A -4 ¥ 3= el E] -4 A 2) & E 53 RRC
Connection Reconfiguration W] A A| & AU(1201)& A3+ 5= )t} RRC
Connection Reconfiguration W] A A| & 7 &3}= CU(1202)2} AU(1201) 3t HlA] #]
ol = ehib-g 2 dshy] 9 e A 8xE, Al g " o] 2] -4 4 B(SRB2
radioResourceConfigDedicated) ¢} 3l & FA o] 2] & G835} 7] 918+ 22k
Transport layer address, GTP-TEID(¢]| & £ ©], Transport layer address ¢} Z}2+2]
GTP-TEID, t}& o] & 5o] Z+2F2] Transport layer address 2} 242+ 2] GTP-TEID),
C-RNTL o] 2] ID(¢] & E°] E-RAB ID) % =] A d 2 "H 2} 5 5kt o] 9]
AR 7} EZ3HE 4= )t} =, RRC Connection Reconfiguration W A 2] & A &35} =
CU(1202)¢} AU(1201) ZF W A]A] el = <2 gk 741 ] o] 2](DRB 3= SRB2)E
TE 3] FAl = 7413 55 ) = Transport layer address, B 2 A 5
C-RNTI, Wlo] ] ID(el| & E°] E-RABID) ¥ =& Al g2 E 2} 5 s} o) /g9l
AR 7} EZ3HE 4= 9)t}. I, RRC Connection Reconfiguration W A 2] & A &3} =
CU(1202)¢} AU(1201) gk HA]A] ol = H <23 F-41 vl o] 2 (DRB == SRB2)S
3l cU(1202)01 4 A ¥ = ol & sl & 41 wlo] 2]l wig/< A ¥ RLC
7N A e} PDCP 7} A| gkell v g/AAsE7] f1gk 8l d 2 EA R o] 28 5 vk

AU(1201)7= DRB H=3= SRB2¢°f ol 3l] AU(1201)°ll A -/d =] = 2N E] E]
T3 74 ®Bool] upe} & Gshi= A E El(d & 5o, RLC I EE] £ MAC QI E]E]
1= PHY 74 R)E A vk

AU(1201)& ©%H(1200) =2 RRC Connection Reconfiguration ™| Al #] £
7 %3} (S1280).

W (1200)<> A1 T wloj 2] A A Kool whek FAA Rkl A ZEAIHE
=

@2 (1200)-> RRC Connection Reconfiguration Complete W A %] & AU(1201) =
57 HH(S1290).

AU1201)3= A 293 F A4 W o] 2](SRBD)E &l 5741 % RRC Connection
Reconfiguration Complete M| Al ] & CU(1202)2} AU(1201) 3+ A E o] 2 7d-<2]
AR (] & Fo], &= 12¢ A X5 message 5) W oll E35FFe] 2 E3H1(S1295).
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= AU201)3E A2 e B o] 2](SRB1)S] @] o]o]2 Sl E| E] & 23] RRC
Connection Reconfiguration Complete M| A A & 4181, o] & CU(1202)<}
AU1201)ZE IE] 9] o] 2= Ad-2] w A X (o] & Eo], & 129 4] X5 message 5) Wl
FEghele] A EFE 475 91t} HEi=, AU(1201)= RRC Connection Reconfiguration
Complete W] A] A & =218}, o] & CU(1202)2} AU(1201)7F Q1 E] H] o] =~ 4} 2]
H A X (] & Eo] & 1290 A4 XS message 5) W] oll EZ3gFslo] AFE =5 ),
L=, AU(1201)+= Al 2d ® 540 wlo] 2I(SRBD Ol 314 = RRC #I A A &
FAISHH, o] 5 CU(1202)2F AU(120)3E Q1E o] 2~ AFe] WA A (e & 59, =
1290 4] X5 message 3 == X5 message 5) Woll 28 ste] &S 5 o)

[146] RRC Connection Reconfiguration Complete W A| X & 3 3}3}= CU(1202)<}
AU(1201) KF I Fl o] 2= AFo] W] Al ] = sl & whdof F-duijof d1(¢1] 01,
7122 ¢F DRB &£4= SRB2)E 1-'83}7] 98l A Transport layer address 5=
GTP-TEIDE > 3§13 5= 1t} ==, RRC Connection Reconfiguration Complete
WA X E 3= CU<1202)9} AU(1201)3F QUE] o] o] 2= A-o] WAl %] 3= &l
chro] Fawo] el(of| & 9], 143 DRB 1= SRB2)S 13517 YA, F4
Wlo] ] & G35 o] $41 = 418 5= 9] = Transport layer address,
By 2E AR, C-RNTIL, HHOJEJ ID(e| & E°] E-RAB ID) & =] 2 g 2] 'H 2} 5
sl o] 4te] R E X ge 4~ % Qlt). B=, RRC Connection Reconfiguration
Complete W A] A & F3H3}= CU(1202) 2} AU(1201)XF Q1E] | o] 2~ 2] v A =] =
43 Fw o] 2(DRB B=1= SRB2)S 53l 415 = A2 Ed<1 Ti= Ao
=l dlolH & &g 74 wlofe] 2] RLC 7l A < vl sd/AAI3H7] |1 HE
NN E BT 5 9

[147]  CU(1202)= %13 541 o] 2](DRB = SRB2)®] TEID & 1= Eiﬁwﬂﬂﬂ%i
T A gAg R = o] 2P HAgRE S8 g T4 dlo] el el o
tolEl & - Hsto] A1 = Atk

[148]

[149] olslo A= &= 125 thA] Frxdte] v o & A gho)

[150] SRBO RRC 9| A] #] = RRC Connection Request, RRC Connection Setup ] A| X] 2}
2ol RRC A4 Aol 8] @k 543514 dFE = Al1dd WA A& verd 5
3

[151] SRBO RRC M| Al Al = CU-AU 1t WA ] Aol 3£t o] A= 4= 2l th(S1220,
$1230). B, SRBO RRC H| A A= X5 W A] %] Abol] A & (static) TE= & 4
B ¥ ¥ (dynamic tunneling) 742 X 3}3lo] 2 e 5= 9t} o & £,
AU(1201)7} CU(1202) 2 AU(1201)9} CU(1202) 7+ X5 Q1 E] 0] 2= 4ol RRC
Connection Setup WA A & A Eshi= HA ol A, vt 2 EH A B == w|o]g]
2H G R ( 5 0], 4% A SRB1 B2 2 AHH(TEID)E AL 5= A}

[152]

[153] A, SRB1 RRC 9| A] ] = RRC Connection Setup Complete, RRC Connection
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[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

Reconfiguration, RRC Connection Reconfiguration Complete "] A] %] £} o] RRC
Ad FHjell A Gt SAHEA AEH = Alrd® vA A E vERd 5= vk
AU(1201)%= RRC Connection Setup Complete M| A| ] & & 43+ 91 ¥ =1 SRB1
HYS E& CU202)2 A48 9= A tH(S1260).
AU(1201)7F CU(1202)= AU(1201)<} CU(1202) 3+ X5 A E ] o] 2 “d<f] RRC
Connection Setup Complete M| A] X & stz I gol A, ek 2PH AR wof g
AEA R (A E 50 B9 A SRB1 HEA"HAH B(TEID)E A2 5 At

CU(1202)7} AU(1201)Z AU(1201) <} CU(1202) 3+ X5 Q1€ # o] 2 4ol RRC
Connection Reconfiguration W A| X| & A &8)i= I Ag ol A, e 2 E A B e}
zyzkol wlol e A E A B (ol & Eo] Z47He] DRB, SRB29l| g 2h2ho] 9} & =

B g 284 B(TEID)E A& 5 2 th(S1270).

AU(1201)7F CU(1202)E AU(1201)¢} CU(1202) 7F X5 Q1E 3| o] 2~ A}ol] RRC
Connection Reconfiguration Complete H| Al A & & 3}= A ol A, g
2 B o) Zhzt ol wlo] 2] A A H (o] & 5] 217 o] DRB, SRB2°l| tf gk
Zyzre] v A H A A E A B(TEID)E A9 5 ATH(S1295).

2431 uhsl o] RRC WAl A o] E3huli gme] A% Eis dris

CU(1202)°01 4] A= 4= Qo). §E) &, RRC WA % of] 3285 &= A r o] A3t
= Y= AU20D) A A E 5 QT

o & E9°], RRC WA X o] 3355 = CU(1202)°) A A # F2-d
-4 %4 B (RRC information elements for CU, ‘2 d 2] H 2| & ]3] o| s}l 4] o] &
RRC_CU_part® #%7])¢} RRC WA A o] E£3}153= AU1201D) ) A1 FA 44

T A B (RRC information elements for AU(1201), A4 2] H 2] & 9 3] o] 5}l 4]
©] & RRC_AU_part® ¥7))E 25 CU1202)°1 A A =5 & 4= l o)
o] & ¢l3ll, &= 129] X5 message 1 H=i= X5 message 3-= CU(1202)7} AU(1201)°l|
Sil /ﬂ H FAAY A4 B(RRC information elements)E A Al 317] 913+
E2ARE AGT 5= 9k AUu(20D) ) A1 E FAAYE FAAARE A8
hﬂ LA HAZ AU20D) ] the® /9" A s gl o] (= A E g o)) st
AN A A B(AF-8F, T8, a6t 5, AR S E o BR A
U} % 7/ ¥ 7 GBR/non-GBR/Total PRB usage, 78 €% AR (& &
composite available capacity 74 1), UL Interference Overload Indication, UL High
Interference Indication 2 ABS Information 5 3} o)A} AR E X e 4= it}
tHE ol 2, AU201)= AU A1 S S8l 9ol o] e 2 RE G2l
Aol B E CU1202)2 A& 5= ATk AU1201)7F CU(1202)= A Eah=
Ao A B = E8 A S Aol 4 B (PUCCH), MAC Ao} 4 B(MAC CE), RLC
A o] 4 B (RLC Control PDU) % 3}1} o] 4ol A B E 33t 5= glv}
It UE o 2, CU1202):= & F RRC " A X E AA Y] 9814, AU20DHE
AU(1201)7F A4 & RRC_AU_part R Z 2 A 5to] o] & =213 5= 9l
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[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

CU(1202)= =421 ¥l RRC_AU_part 2} CU(1202)° 4] A4 ¥l RRC_CU_part=
Z3}3F < RRC v A A& A AlEHe] AU120D)E -8l v (120002 Aae
T5 At

CU(1202)°1 4] RRC_AU_partS A== 317] 918l == CU1202)°0 A4
AU(1201)7} A4 3 RRC_AU_part A B.Z =213517] 93}, &= 133 -2 X5
Alags AxpE e 4= Qo) o]of] A=, &= 138 FEshe] Al 3]

g g},

5132 B e s FA A HEL A ] FRAA A ZEAAE
A7) Y3 o8 o B = A S o)t

PDCP -4 @] =4 (modification), AU(1301)ell 1A E A 7F =9 8] 5 9l o] 9
o] & CU(1302)3= RRC A 74 v A A & Al slo] AU(I130D)E -3
(130002 A G 5 At

CU(1302)3= AU(1301)°l Al RRC_AU_part G H.E WA= o H317] ¢l
== RRC_AU_part BR.E @73 517] 9138 X5 &7 WA A& S48 =
ATH(S1310). X5 &% WA X = FA Hojg] 1Bl AE(o & Sof, Ao d
E-RAB ID, E-RAB QoS Parameters, Transport Layer Address, GTP-TEID), ] 5 2] E]
71, @ 5 AU e e, o A5 E] S 2] E], C-RNTL 74 #of e d
=g Ald 282 2 RRC_AU part H 24 & A Al8l= FH. F 3L} o] /<]
ARE ¥3hsk 4= Qi)

X5 2.7 WA A& 52218k AU(1301)3= RRC_AU_part AR5 A4 317] 9 g
W, 3= RRC_AU_part g B AH & A4 316) X5 oAl Ao E3hahe] 1w 5
2ATH(S1320). RRC_AU_part 4 B.E AAA5H7] 913 A B= <=3k AU1301)el
AAE FAAE FAAARE ASH] A =R EE AU130D) 9]

A/ HE A = (EE AT E ) -5 A A A G B (A -5,
F R a8 B, T A GEl AREA e /A" A
GBR/non-GBR/Total PRB usage 2 7}-8 8% 4 H.(o] & & composite available
capacity g 1.), & ] 75 Al ] A B (PUCCH), MAC A|o] 4 B (MAC CE), RLC
Al o] %3 B(RLC Control PDU) % 3}1} o] 4te] F B Z £33 4= gt}

o] 3, CU(1302)= =41l RRC_AU_part 4 B.E A Al6L7] 913 AR Ei=
RRC_AU_part 4 X. 4] £} RRC_CU_part 4 B.Z o]-83}o] F & RRC WA A=
A A1 g, CU1302) # 3§ RRC WA A& X 33F= X5 message 45 AU(1301)E
23 (S1330).

AU(1301)= =41 ¥l #]F RRC ¥ A| A= *3}15}= RRC Connection
Reconfiguration | A] A & ©E(1300)2 2 &3+ (S1340).

T (1300)2 =41 ¥l RRC 2 A4 WA #] W] 9] JRE o] &3] RRC
A4S A -4 3} 2L, RRC Connection Reconfiguration Complete ™A 4] &
AU1301)E A E3Hr}(S1350). AU(1301)= RRC Connection Reconfiguration
Complete W] A 2] & CU(1302)F & &3} (S1360).
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[172] S1330° 4 S13602] ZF @A = = 125 F-Z3le] A3, S1270 W A] S1295
@A 9} F A T2 4= A

[173]
174 5143 2 o0o) upe A a2 B9 B Faol 48 A S
Ast] 918 e o B wA @ Sulelth ¥ 145 Fashe, A% uksh

o), HF RRC WA A= AU1401)0 A A= = lo),

[175] = 10004 A3 ulel o] AU(1401)3= YHE(1400) 2B =41 5] 3= RRCE
Elujdlo] A & 4= gtk B3z, AU(1401)3= # & RRC WA A 2 A4 3he] 25
HH(1400) 2 4218 =5 91U}, 2=, AU(1401)3= RRC_CU_partZ 2% 6}
CU(1402) 2 -] 422138k RRC_CU_partZ ¥3}3}= RRC ¢12 A4 v A A =
S (1400) = F 213 5 T}

[176] TEH(1400)2 AU(1401)9}F RRC 12 A7 AaE 3T F At oA & &

G (1400)2> RRC 12 2% WA A& AU40)E £213H1H(S1410). o] F,
©H(1400)-2 AU(1401)EH-E] RRC Connection Setup M A %] & 5= HT1(S1420).

[177] ©H(1400)-2 AU(1401) RRC Connection Setup Complete W] A] #] &

S g TS 1430).

[178] A o &, RRC Connection Setup Complete WA X & =218 AU(I40DH) = 12
2 35 9%t W A] %] (Connection Request) & -3l CU(1402) 2 NAS WA X (o] &
£ 9], attach request) S 9] = 3H0R(S1440). AU(1401)7F CU(1402)= Rl = A4
27 v A X]i= RRC_CU_part GH.E 2 A 35}7] A3 vA| X o] AL} o] & 9] 3
AANABRE Z3He 7 Ak CU402)= 2 G A1 H & B3l FAdwof 2]
71 ¥l ~ E(E-RAB ID, E-RAB QoS Parameters, Transport Layer Address, GTP-TEID),
Al g 7], @ T4 Al g e mE v Al E s g E &
¥3lelE 27 @t HAE A E S Hd 5] 9% v Al %] (o] & £ 9], initial context
setup request M| Al XY E G221 g} CU(1402)+= AU(1401)E A1 8 of 2]

71 el 2~ E(E-RAB ID, E-RAB QoS Parameters, Transport Layer Address, GTP-TEID),
Al el 7], e A sl g e, o A5 E A 2 E], C-RNTI 2 74
Woje] ' =l A 2EA} T sl o] o] B H.E 33 Connection Response
A 2] E B HATHS1450). CU(1402)7F AU(1401)Z R U] = Connection Response

H Al #] o]l i= RRC_CU_part 4 B.7} Z3+= 5= )t} RRC_CU_part 4 H.i= 741

v o] 2] PDCP -4 A ¥ (PDCP-Config)E ¥3+g 5= ¢Jt}. F=i=, RRC_CU_part
AR = FA Ho]#E Y 5ol & £91, header compression and
decompression of IP data flows using ROHC protocol)2 1 ¢+ 74 A = % PDCP

Al 2= ¥ ¥ (Sequence Number) -4 4 B. & s} o] o] AR E ¥ 3135k 4= Qi)

[179] AU(1401)= CU(1402) 2 58] 57213 RRC_CU_part 4 H.& ¥ 3}3}= RRC 912
A A WA A S @ (1400) 2 HoJTH(S1460). A= AU(1401)3= CU(1402) 2 -]
G441 % RRC_CU_part®} AU(1401)°ll 4] 4/ ¢+ RRC_AU_part 4 B. & Z§ah=
RRC 12 A 74 WA X & T (1400) = B A TH(S1460).
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[180]

[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

AU(1401)= ©'E(1400)ZHE RRC 12 Al 74 g vA| A&
A1 3HCH(S1470). AU(1401)3= $HH(1400) 2 H-E] RRC 42 A 74 R v Al A=
FAlEkaL, A2 gl WA Al E CU1402) 2 2 3te] vhk(1400)°] Al
ZENAE AT dR PSS & 5 ATKS1480).

S$1440°1 A S14807}1 %] 2] t} & <] &, RRC Connection Setup Complete ¥ A| X| &
=218 AU(1401)3= CU(1402)0 A S-2] 831 9= FAmo]e] A ~E
Al E] 7], e e sl Rl e ] b A ] E] Al el e F sk
ol el R E 273t 7] 913 WAl X](Connection Request)E CU(1402) 2
Hth(S1440). AU(1401)7F CU(1402) 2 Hlli= o148 2.3 v A #] =
RRC_CU_part GR.E 8 A 3H7] A5k Aol At o] & At AAAHRE 283
At

CU(1402)= AU(140H 2 FA | o2 7181~ E(E-RAB ID, E-RAB QoS
Parameters, Transport Layer Address, GTP-TEID), A -2 €] 7], vb& F-4
ML e, i Al Al A2 E, C-RNTI 2 741 wloje] 8 =g
218 2} 5= ) o] 4)e] 4 B E ¥ §)1%F Connection Response ™| Al A] &
HATHS1450). CU(1402)7F AU(1401)E R U] = Connection Response ™ A] A ol =
RRC_CU_part g 2.7} 3£3H= 4= )t} RRC_CU_part A X.i= 541 #jo] 2 PDCP
/34 B (PDCP-Config) S ¥ §3 4= lt}. BEi=, RRC_CU_part 4 H.= 74
o] 2] 3] $F&(el & £ 9], header compression and decompression of IP data
flows using ROHC protocol)2 ¢ ¢+ 74 4 X 4 PDCP A ¥ 2= d ¥ (Sequence
Number) 748 B T shvt o]de] ARE x93+ o= o

AU(1401):= CU(1402) 2 F-¥ =418 RRC_CU_part 4 . & ¥ 3}5}= RRC o1 2
A A WA A S @h(1400) 2 B th(S1460). B, AU(1401)3=
CU(1402) 2 H-E] 52413 RRC_CU_part2} AU(1401)° 4] 2§41 3F RRC_AU_part
ARE E3F5H= RRC A2 A4 WA A& ©d(1400) 2 B THS1460).

W (1400) 2 7B RRC A2 A7 SR WA A& 52418131(S1470),
AU(1401)+= 4 g1 WA A & CU1402) =2 Zslo] v (1400)°] A4
ZRAXNEAATA R a3 U™ 5 2 vh(S1480).

k1
O

i
o
ol
Nl

E 5 A= YUES A B8 oA A ZEAIAE
& of| & ZA g o),
= 1= 8ol A ¢} o], vk (1500)2 eNB(1503)¢} 3 & RRC <12 &
2 ZaM Al v = AS S AFEA S
&3 5= k. =5, G (1500)-2 AU1501)2F CU(1502)E S8l AF&=F
g2l HolH & )

o] -5, AU(1501) 2] T2k 5 F7Fsl A AF8-317] 91314, eNB(1503):=

eNB(1503)¢} CU(1502) F Q1E] o] (o] 8}, A o] A 2] & 98] Xm-C= H7))

oﬁﬁi

T MY

YUY o
4o ri
~ |
m o
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Zbell AU(1501)S] FA2 F7HE 23517 f 3 Al2d & w A ](Xm message
DE 29 5= 2 thS1510). Y ¢l 2, CU1502)3= AUAS0D) el A Al & 3F= e E
T-AE s = CU1502)= RRC_AU_part A H.E 2 A 317] 98l AU(1501) 2
X5 WA A](X5 message 6)5 H.HTH(S1520). X5 message 6= 741 #] o] &
Bl A~ E(F-A W o] 2]'H E-RAB ID, E-RAB QoS Parameters, Transport Layer
Address, GTP-TEID), A 52 E] 7], @& T4 sl L 2 g, @& A F-2] 5]
703l 2] €], C-RNTI 2 41 wjo] &) 3 %EFJXHE—Q A2} F sk o) e ARE
sahat 2= 9t}

[190] AU50DH)E =8 Ao & =3 5= .

[191] X5 message 65 41 g AU(1501)= RRC_AU_part 4 B.E A4 5} o] X5 message
7l FE3tahe] Bl 5= 2 th(S1530).

[192] AU(1501)2 =218l A B o} A4 ¥l RRC_AU_part 7 ®.o| w2} -4 #o 23
e QNE B (= L2 EF QE E] = RLC/MAC/PHY) & *g?é%‘ = Atk

[193] CU(1502)3= eNB(1503)2 -3 /&< WA A (& o] 2 Xm message 2) =
R AT (S1540).

[194] eNB(1503)+= ©'2(1500)= RRC 42 A -4 WA X & H 1 31(S1550), ©] el
3k &= WA A & 221§ (S 1560).

[195]

[196] % 16> E-UTRAN®] SRB 3 % RRC WA A] & EA| & o] T,

[197] 512 A & 1590 4] RRC 912 X2 A1 A 9} RRC A7-A Z2ZAAE o=z
Z¥ze] Alo] <] dlol ¥ & A& Z <] o] B & woj 8] HE H o
AU CU ghel] AA/u) 3 &l AdEahi= el talj A A stgich 18y, o] =

Mol Mol B 913 o B Eol MY A W, ¥ 160] EIHE Aol FF
iz 5H e 2 RRC WA A 9] 25, A% BA 59 Ei FAG PO R

AUSI CUE o] &3] daE 4= 3t} o & £, SRB2+= SRB1 R .U} w2
e E 7HAH, Al B AE o] A F-of] E-UTRANC] o] & -4 =] =
149 % Wo] 8] = DL Information transfer, UL Information transfer ™| A] X] 7} o] o]
T

[198]
[199] H dlgo A Awst A EL 7Htﬁ7«4 o 7 iz Adlslo] AlgE 2= Q) B
13= E-UTRANCI A A &% = A, N # wjoye, dlol g
ﬂl&ﬂ”m}wﬂlhﬁmﬂ%ﬂ%%@dzi%ﬁg%
FALE 715& el sk AAl o) a4 A2 el A Al E E = ] A e T
Alzrd e wojel, elolel wolelel sl A v FAHA A8 = Urk iz
E-UTRANC A A F 1= =] 2ld, Al 72d = o] 2], to] Bl wof 2] 9 X}A) o)
T MA| 2 ol A AlFE = =] AL A1 E woje], o] e wlojel &
A ol 3z Aol w FASA 488 & Ak

[200]
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[201]

[202]
[203]

[204]

[205]

[206]

[207]

[208]

[209]

o) grell A g g B el wpE, 7| HF 7] 52 el ste] T wmE gk
iz 71 A F A AR 7L e sel 74

Al2d P e ol G E s Ho] Y
S

R

olsh, & 172 Fzstel, AL e ¥ wbg o] 2 Aol B MF ST 5 9=
oA 2 Fd o] FA L 2
%178 B el v A o] uhE oAz fR0] TS BolFis

%178 FAEEAE, Ol A 2 $51(1700)S Y2 R E] =2 F 4k 3 RRC
WA A & E3}5)= A 1 WA XS A E H -5l (Central Unit) &2 A E3)=
AL (172002 E3H3h A 1 WA X = A EY Sylo] B wloje] He
vlo) Bl & Tt ate] MEay] 918 ik A E R i Tl wlofe] A8 4R B
2 %A1 2(1720) 3HFH 2 RRC WA A & w2 e 45
(172003 A% 8 2 g o] 7} 2] ofol] wekA 7} X5
NEY floz AEst 4= 9lar, vtk 2 518Fs] 5 RRC WA X &

\ npli“
mO‘
RS

g
o

H
rot
]’1
2
1 o

>,
X

2 Y0 K
Ly

i
1t

2 4
X

X

fo Ix

e

F51(1700)2 31 =1 RRC WA A & E3H81= Al 2 WA A=
¥ 2215 = A1 (1730) 2 53] A 2 WA A] = A~

o] Fd Wloje] R dlo]E & FEsle] AEstr] /g dd A HAR B

I aole] 28 AR E e 4= Qo). =A19%(1730)= A&dt B wyg o] 2

I A] of] of] u}e}A w22 B E] RRC Connection Request, RRC Connection Setup,

RRC Connection Reconfiguration Complete 7} -2 &% -1 RRC WA A &

I Qof upe} 21 5 Q)

MA 2= F-H(1700)2 A=dt B w2 =85l r]o] H Qs AE
b3l o] W Al X] =41 F 23 RRC A R i m= Ao A
A o) B A o] R (1710)E F3Ha = Q).

Ao (1710)= o] FARY FAAARE AT 75 Q) o] A5
TR (1730)7F 418 =gk Al 2 WA A = A EE fF-Hl o] A2
TAARE 283 S A EY fyle FAxY FAARARE AEY fyld
AAE RRC TAAHRE ¥38 ot E=AEYH FYl o 424
TR E FA Moy ey FE AR, PDCP Al A2 HH - R g

e
B

SCo(m
e
do
L

S

-

iz 4t o

_{
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FAAQ Alad ™ ARE A= dlol] E ARbE Q) oM A Fyl o] FAS
A o] gk}

[210] g, SA1E (1720092 FA1(1730)= A8k 2 g & G233t o 2t
Ao wHALA], d o] 2 =

[211] A AEY Fyle

A1 9 Ao} o]
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.ucﬁ mlm
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[214]

[215] CROSS-REFERENCE TO RELATED APPLICATION

[216] H B35 &2 2015 07¢Y 14 gh=ioll 913 S8 &4 H T A
10-2015-0099891 = °f| th 3l 7] = 5318 119(a)== (35 U.S.C § 119(a))°ll e}
FAEE TS, 1 BE WEL Faddon B 5 Ee Wik,
ob&d], & 53]& -2 15 o] &]ol w7tel thal A ] of T U o] /&

SHAL FHHN 1 HE WSS FNTHOR B 535 H 0] ek
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AT

7% 1] M A 2~ F Yl (Access Unit) o] @de] 74 A2 -& -4 5h= g ol oA,
o pr"ﬂ FE dgE A RRC WA X & E3sh= Al 1 WA A E
*ﬂl 4 (Central Unit) 2. 2 A 43}= v,

ammﬂl1%iﬂ}~ﬂ2ﬂﬂléﬁﬂﬁ5§
ZRE 28 Gl
ks 3 RRC WA A = % W2 Al GAE E55 = W

_(?E
NosEoof (m NE =
oj IO OE m

ﬁﬂir%QOPrihﬂﬁﬂ*ﬂiﬂbhﬂa%l sto] HEshr] 9%
Ntﬂzgigg —]Hﬂo-]{ﬂ 21 ;GEE H _L'O‘FO_‘T_Z—I%E_ZC] =4

2,

[d5& 5]

_<'Z>r
/g—
[ 7% 2] Al 18l o)A,
371 A2 Fl 2 ARG A Z ) Hlol B A2 913 RLC 715, MAC
715 4 PHY 7] 5 A &3z ==o0]a,
A7l AEE {5l 7] AR8AF 991 dlolH HE-& 918 PDCP
75S AT =22 AL 53 o7 sk whY
(7873 3] Al 18l 2Jo) A,
71 Al 1 HALA] =,
A7l AEE fylo] Fd wloje] HE dolH & F-i-ste] s8] 91
o AEZg R = A o] A JRE o] EdlelE AE 5RO
Sh= W,
[ 73 4] A 1 8ol QoA
e
371
Ry
Sz
1
|

%ﬂ%%J%ﬁﬂ%?@@i%%
[7d 73} 6] A 5 8ol o)A,

71 Al 2 WA A=,

A7 AEY o] FAX] TAARE O 2= A 5H o

= WY

ox
o
o
>,\l
tlo
I

N,
|o
il
o
e

T

=)
i

73 7] Al 6 @ell oA,
A7 AEY Fyulo] Ak A A R,
71 AEY Fuloll AAE RRC 7GRS E39eh= A& SHo®
Sh= W

7 % 8] Al 6 &l 2lofA,
A7 AEY Fylo] AR A R A=,
T wo]e] 8 E 9FE TAA R, PDCP A2 g AR 2
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.

[7d 7~} 9] chito]l A AF -8 A S Al -5 (Access Unit) ol 1o A,
ke e A% a3 RRC WA A S E3F8kE A 1 WA A =
AEH F-Y(Central Unit) 2. 2 A F38}i= A5, 2
Stk 2 RRC WA A & 2851 Al 2 WA A & 7] Al EY
FH o2 HE Al 25 23s)y,
A7) 2133, A7) 8HEFE A RRC WA A & whdkb s A &8k oA =~
4.

(A& 101 A9 el oA,
7] MA 22 FU2 AREAF ZH Q1 o] B HES 9]¢ RLC 7|5, MAC
7% Y PHY 7|52 A &8z =xo]al,
A7 AEL 32 g7 AR E991 dlolE A48 #1338 PDCP
7ee AlwehE =Rl A S 5 o= S AA A FYl

(4738 111 A 9 8ol gJojA,
71 Al 1AL A 5=,
F71 AMEY fylo] Fd wloe] A Ho]E & Jhitste] A &str] A
b AR s T o]y A ARE U X A 5H o=
ahi= A2 F3

(78121 Al 9 gell JofA,
71 Al 2 WAL A 5=,
F7] DA 22 Fd o] Fd wloje] H AR do]E] & it she] [ Eslr] A
ok A R s A ol AE JRE ] X9ehE sl SRR
= A 2 -

7872 131 A9 Fell AolA,
7] whe] AR A RE YA EHE Ao RS o E3EHE A
S o= sh= A2 H4

(478 141 Al 13 &0l o]
371 Al 2 WA A] =,
A7 AMEY FHlo] FARY FAARE U] 2= A S 5 o=
= A2 H4

(478151 Al 14 goll 2lo) A,
A7 MEY FHl o Fdakd A HE,
A7 AEL F3lo] Y RRC TAARRE 2= A 5oz
Sk Al fYL

(478 16] Al 14 ol o)A,

47 AED File] FAAA T BE,
A ool 8 H ShE TG H, PDCP Al 2 el T4 YR 9
PDCP T4 4 B 5 Aol % shitel 4.8 £k 22 5P o= shi=
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[X16]
LTE SRB Type | Direction RRC message RLC Mode
RRC Connection Setup
Downlink RRC Connection Reject
LTE SRBO RRC Connection Re-establishment Transparent
(CCCH) RRC Connection Re—establishment reject
Uplink RRC Connection Request
RRC Connection Re-establishment Request
RRC Connection Reconfiguration
RRC Connection Release
Security Mode Command
UE Capability Enquiry
Downlink DL information transfer(if no SRB-2)
Mobility from EUTRA Command
Handover form EUTRA preparation request
CS Fallback parameter response COMAZ2000
Counter Check
LTE SRB1 RRC Connection Setup Complete
(DCCH) Security Mode Complete Al
Security Mode Failure
RRC Connection Reconfiguration Complete
RRC Connection Re—establishment Complete
Uplink Measurement report
UE Capability information
UL Information Transfer(if no SRB2)
UL handover preparation transfer
CS fallback parameters request COMA2000
Counter Check response
LTE SRB? Downlink DL Information Transfer
(DCCH) Uplink DL Information Transfer
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Customer No.: 76277 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Sung-pvo HONG et al. Re: Attorney Docket No.: 8§11.0104

Serial No.: Group Art Unit:
Filed: 01/14/2018 Examiner:
Matter No.: 811.0104 Conf. No.:

For:  METHOD FOR CONFIGURING WIRELESS CONNECTION OF TERMINAL AND
APPARATUS THEREFOR

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

Dear Sir:

Prior to examination on the merits, please amend the above-identified application as follows.

Amendments to the Specification begin on page 2.
Amendments to the Claims begin on page 3.

Remarks begin on page 6.
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AMENDMENTS TO THE SPECIFICATION

In the Specification
Please INSERT the following paragraph under the title of the invention on page 1 as follows.
-- CROSS REFERENCE TO RELATED APPLICATIONS
This application is a National Stage Patent Application of PCT International Patent Application No.
PCT/KR2016/006529 (filed on June 20, 2016) under 35 U.S.C. §371, which claims priority to Korean Patent
Application No. 10-2015-0099891 (filed on July 14, 2015), the teachings of which are incorporated herein in

their entireties by reference.--

Pleasc AMEND the paragraph [214] ~ [216] as follows.

Serial No. XX/XXX XXX -2- 811.0104
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AMENDMENTS TO THE CLAIMS

1. (Currently Amended) A method of configuring, by an access unit, a wireless connection of a
terminal, the method comprising;

transmitting a first message_to a central unit, where the first message meludins-includes an uplink
RRC message received from a terminal-te-a-eentral-unit;

receiving a second message_from the central unit, where the second message ieluding-includes a

downlink RRC message—from-the-central-unit; and

transmitting the downlink RRC message to the terminal.

2. (Currently Amended) The method according to claim 1, wherein

the access unit comprises a node-previeing configured to provide an RLC function, a MAC function,

and a PHY function, for transmission of user plane data, and

the central unit comprises a node-previding configured to provide a PDCP function, for transmission

of the user plane data.

3. (Currently Amended) The method according to claim 1, wherein the first message further

comprises at least one of an RRC connection request message received from the terminal identifieation

data-accordingto-radio-bearersand a C-RNTIL

4, (Currently Amended) The method according to claim 1, wherein the second message farther
comprises-terminal-identification-informationor comprises at least one of an RRC connection setup message.
a C-RNTI. and signaling radio bearer identification information—based-on—which-the-access-unit-separately

e d y Lo 4

5. (Currently Amended) The method according to claim 1, wherein the access unit genesates

and the central unit distinguish signaling radio reseurce—configurationbearers based on radio bearer
identification information efincluded in the terminalfirst message and the second message.

6. (Currently Amended) The method according to claim 51, wherein the seeendfirst message
further includes radio—resource—confisuration—information—of thecentral unitan RRC connection setup

complete message. and the second message includes at least one of an RRC connection reconfiguration

message and a security mode command message.

7. (Currently Amended) The method according to claim 6, wherein the radio—resenree

Serial No. XX/XXX XXX -3- 811.0104
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PDGP—eeﬂﬁgwﬁaﬁen—mébmaaﬁeﬂsecond message includes at least one of radio bearer identification

information and QoS parameter information, for setup of terminal context.

9. (Currently Amended) An access unit for configuring a wireless connection of a terminal,
comprising:

a transmitter transmitting—configured to transmit a first message_to a central unit, where the first
message ineluding-includes an uplink RRC message received from a terminal;-to-a-eentral-unit; and

a receiver reeetving—configured to receive a second message_from the central unit, where the second
message includes inelading-a downlink RRC message—from-the-eentral-unit,

wherein the transmitter transmits the downlink RRC message to the terminal.

10. (Currently Amended) The access unit according to claim 9, wherein

the access unit comprises a node configured to provide previdirg-an RLC function, a MAC function,

and a PHY function, for transmission of user plane data, and

the central unit comprises a node configured to provide previdine—a PDCP function, for transmission

of the user plane data.

I1. (Currently Amended) The access unit according to claim 9, wherein the first message further

comprises at least one of an RRC connection request message received from the terminal identifieation

data-aceordingtoradio-bearersand a C-RNTIL

12. (Currently Amended) The access unit according to claim 9, wherein the second message
further comprises terminal-identificationmformation—orat least one of an RRC connection setup message. a
C-RNTI, and signaling radio bearer identification information;—based-on—which—the—aceess—unit-separately

13. (Currently Amended) The access unit according to claim 9, furthercomprisinga-controller

imatwherein the access unit and the central

unit distinguish signaling radio bearers based on radio bearer identification information included in the first

Serial No. XX/XXX XXX -4- 811.0104
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message and the second message.

14. (Currently Amended) The access unit according to claim 439, wherein the first message

includes an RRC connection setup complete message. and the second message further—includes radio

resource configuration information of the central unit_an RRC connection reconfiguration message or a

security mode command message.

15. (Currently Amended) The access unit accordlng to claim 14, wherein the first message

includes SRBI1 signaling radio
eeﬂﬁgufaaeﬁnfe%m&ﬁeﬁ—assee}a{ed—“ﬂ%h—ﬂa%e%uﬁﬁbearer identification information.

16. (Currently Amended) The access unit according to claim 14, wherein the radio—reseuree
configuration-information-of the-central-unit-comprisessecond message includes at least one of radio bearer
identification information and QoS parameter 1nfonnat10n—m%eﬁg—mdie—beafel;speerﬁc—he&éeﬁeeﬂﬂ9fesﬁeﬁ

Serial No. XX/XXX XXX -5- 811.0104
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REMARKS

Claims 1-16 were previously pending in the application. By this amendment, the specification is
amended to claim priority and claims 1-16 are amended. Assuming the entry of this amendment, claims
1-16 are now pending in the application. Applicant respectfully submits that no new matter is added and
the support for the amendments may be found throughout the specification as originally filed.

If the Examiner believes, for any reason, that personal communication will expedite prosecution of
this application, the Examiner is invited to telephone the undersigned at the number provided. Prompt and

favorable consideration of this Amendment is respectfully requested.

Respectfully submitted,

Date: _14 January 2018 /Tan M. Hughes/

Customer No. 76277 Ian M. Hughes, Reg. No. 41,083

IP Legal Services, LLC Kyung Hee Kim, Reg. No. 69,183

P.O. Box 651325 Attorney/Agent for Applicant

Sterling, VA 20165 (571) 267-7183 (phone)

Serial No. XX/XXX XXX -6- 811.0104
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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 (6 U.S.C. 552) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

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

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

5. A record related to an International Application filed under the Patent Cooperation Treaty in
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World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
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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)).
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General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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STATEMENT BY APPLICANT

o Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name ‘

Attorney Docket Number ‘ 811.0104

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclesure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
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A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.
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This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S§.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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12) %ﬂﬂaé‘?{ql 93t FAE FAEd

19) A AR 2 A LA 7T >
ZAAES éﬁ
@3) FA AL =

WIPOIPCT

a0) FAZFANS
WO 2014/182134 Al

61 FASHAEF: PTG AGRE 179 (3T AEAGd LA AE L),
HO04B 7/26 (2006.01) Seoul (KR).
21) FAEYNE: PCT/KR2014/004189 (74) T ¢l: ol 2 <lo}ol o % @:,/_1 (S&IP ;ATENT &
LAW FIRM); 135-080 A] &-A] 77 gls|l@= 144 5
22) FAESLY: 2014 1 5 € 9 <Y (09.05.2014) (cqg% %g}gﬁﬂ% ;%_E),]Segul (T(Rﬂ il d
@3 &dAe); FHA g1y ARF () AV QT B AW BE BRI
26) FAA: 3o =9 @] HEE 93F9): AE, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
(G0 FHERR. . CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
10-2013-0053408 2013 @ 54 10 ¥ (10.05.2013) KR DZ. EC. EE, EG, ES, FI, GB, GD, GE. GIL, GM. GT. HN.
71) 2492 FAIA WA (PANTECH CO., LTD.) HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA,
QEQ!‘ ﬁ]oé%ﬂq }‘\ﬂEi Helré)’ Seoul (KR) 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,
(72) ¥} A7 A (JUNG, Myung Cheul); 121-904 A &A] SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

VT SR 179 (3T HE A G LNt AEE ),
Seoul (KR). 3]74] (HUH, Kang Suk); 121-904 4] A]
PEET A GR 179 (s fg A g LAt AlE U W),
Seoul (KR). 2t & (AHN, Jae Hyun); 121-904 A] & X
PEET G ER 179 (FdE g A L] AlE
Seoul (KR). 71 (KWON, Ki Bum); 121-904 A] - A]

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
= =2

AARS (= FA7F e 7,7 nE F{H
gy Ha e HEE 93le]): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
ZM, ZW), 2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
TM), -+ 3 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,

84

),

[CHE & AlE)

(54) Title: METHOD AND APPARATUS FOR SEQUENTIAL FORWARDING CONSIDERING MULTI-FLOW IN DUAL CON-
NECTIVITY SYSTEM

SHLge] PF3 0|FSAHZ AARA HE| EE2PE Ut AN e gy 2 R

PDCP

PDCP SN #n9| PDCP SDUZH ZAl3| Lt

PDCP SN #n-12| PDCP SDU7} 2t &l
42, 24| PDCP SN #ne] PDCP SDUG|
e g=xt EFO|C S 2 F

SN #n-19] PDCP Z 5| Lt
|~——s1410

QR &|7| H PDCP SN

PDCP SN
#n2| PDCP SDUO|
ciet &Xt Ero| o7k

#n-12| PDCP
SDU 257

44| PDCP SN #n-12| PDCP SDU2}
27| PDCP SN #n| PDCP SDUS|
49 ABo= £ HYS 28

51430
}

$1400 ...

S1410....

$1420 ..

BB

DD

(

PDCP SN #n2| PDCP SDU|
st =4 Efo|0{7} BrEE|E
PDCP SN #ne| PDCP

Vel Az HE
I
G=) 88

Confirm whether abtained PDCP SDUs are present according to PDCP SN
sequence

Drive sequence timer for PDCP SDU of PDCP SN #n, when PDCP SDU of

PDCP SN #n is present, and PDCP of PDCP SN #n-1 is present, but PDCP SDU of
PDCP SN #n-1 is missing

Has PDCP SDU of PDCP SN #n-1 been obtained before sequence timer for

PDCP SDU of PDCP SN #n expired?

$1430 ... User equipment forwards PDCP SDU of PDCP SN #n 1o upper layer, when
sequence timer for PDCP SDU of PDCP SN #n has expired

Start

End

No

Yes

(57) Abstract: The present invention provides a method for user equipment
receiving multi-flow data with respect to one evolved packet system (EPS)
bearer through a macro base station (macro eNB) and a small base station
(small eNB) in a wireless communication system supporting dual con-
nectivity. The method comprises the steps of: a packet data convergence
protocol (PDCP) entity of the user equipment receiving PDCP packet data
units (PDU) through the macro base station and the small base station from
a PDCP entity of the macro base station; obtaining PDCP service data units
(SDU) corresponding to PDCP PDUs; and receiving from the macro base
station information related to a sequence timer for the PDCP SDUs through
a radio resource control (RRC) message, wherein the PDCP SDUs are in-
dicated by a predefined PDCP sequence number (SN).

(57) 89FA: E 2y L o] 5 74 (dual connectivity) S A sl F4
Tl Al z=Elel A g (UE)©] AR 7] A 3 (Macro eNB) 2 =& 7]
2] =(Small eNB)S T3] 3}1}2] EPS(Evolved Packet System) H| &
(bearder)ell tf gk HE &= -9-(multi flow) Hl°| B & FAlste WS
A FFot 7] W2 7] @i e] PDCP(Packet Data Convergence
Protocol) 1 E] E] (entity) = 73 7] W32 & 7] A =-2] PDCP ¢l E] €] & 45-¢
A7) wiAz 7A T 2L gY] 28 71 A TS 53] PDCP PDU £&
213t @A, 24 7] PDCP PDU(Packet Data Unit) &l o5 3t =
PDCP SDU(Service Data Unit)E & & 53t= 97, 2 7] vz 7]
2] 3 © & F- ¥ RRC(radio resource control) W Al A & F 3} o] A7)
PDCP SDU £°| thgh &2} gle]Hol #ek AR E F4ste 9AE
¥ 33ts, 47 PDCP SDU £ H] & <2 ¥ PDCP SN(Sequence
Number) 0.2 A A|H & 54 o 2 3o},
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[1]

(2]

(3]

(4]

(5]

3 A
o] WA 0T AE A=A HE] 2295 183 £33
A HH R A

7ok

o2 T Al e Ao R B} A AsHAlE o) 5 o d(dual
connectivity) & Al ¥ 8h= 740 T4 Al 2ol HE H29-8 el d &aH4
7 2 (in-sequence delivery) B 2 1 x| o] 73k A o]},
LRy

A 3ol 8 2 Fh(hotspot) T 2 54 x| Aol A= 58] B B a7
WA skar, Al 73 Al(cell edge) == 71 B 2] A| 2 (coverage hole) I & 54
A el M= Aute] 21 AxrEold 5 ok A F21 7o) gl

b}, gk ~gko|vh, Al A A, AW e X E 3} A2 X el A F-AES 7HsEHA sH]

23 Ez o7 HHEL_EL_ Al (Macro Cell)thol] =& A (small cel) &, o & &5, I =

Al (Pico Cell), F & Al (Femto Cell), "}o] = & Al (Micro Cell), ¥4 541

3]| == (remote radio head: RRH), & @] ©](relay), 5 7| 7| (repeater) ‘s ©| g7 2 %] ¥t}

o] 2] gk

Yl E 9] A E o]F vl E 9] Z1(Heterogeneous Network: HetNet)2} 72T},

olF U EY A IHINM = HoZ vz AL AW 2] X (coverage) 7} &
Al (large cell) o] -7 jﬂ]E Al ‘q_ J,] = Al —rJr 7o A= /\41.9_ 7{ m ;v,] z] 7]_ 22 Al o] Iq

ul| =2

/H]oﬂ H]O]_oq JHE/WJJ_J,]:] A41J4_7I-O A }310 xﬂ;ﬁ_le ] 0}7]01]

#] A 2 Y] = 2 (LPN: Low Power Network) @} a1 5 3FC}, o) & Y| E 9] =1 317 o] A

)4 2]

nlag Ay 9 A2 As 7o ﬂ];ﬂa]x] %7@0] A s}

VT Hol i shle] AW AS THIE NATE F 5 ol el /AL

A FAe 3T 4 ) o] & o]F 912 (dual connectivity)©] 2} 531
o]F AA L X Y5t FAH Eal A AEH S o] F A4 A AHo] g} gk,

=
FAAe T BEHOoR B = Ao R TR B

A e E A ]:?(EE% BAZIA =0l AL, T Sk 2=

YA ' 71X S AT} B o] F o] FHsd o] % A7
o) % 917 A glo] BrHsd o] F 21 Brhs @l 4 9l

v &2 7] A S8 FA ) o] #](Radio Bearer: RB)—‘ Bl ~E VAR
& ¥ 5= o] E'lﬂ<>ﬂ th & =) Z1 dlo) ¥ =7 - F(PDCP: Packet Data
Convergence Protocol)l] tw}helA] dlo]E] &5 A|o], B.oF 2 3] t] 5 (Header
compression) &= ] g},

011:1]-;{4 oz 1:'/\1 24 }\] }\EJ],Q_ 3}1/}01 EPS uﬂo.lgq }\1 ﬁ]/\.e_ _?4‘3}05' g}b}cq

2 E3ho] Au| 27t whbel] Al H = 4 E FES Frol 1, o) F
oygg A ks T A Al w o] A5 o}Lu EPS H|o] 2] & &}1he] RB7}
obyl w21 A % Ao) 24zt A= F sfo] RBE Boho] Au|aE
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ol AlEet = vt S, HE] EE9F Foto] MR ATt e E AgE 7

AT}
[6] RLC AM(Acknowlegdged mode)®] 74 -9- 3} A ol A @k o] RLC QM EE] =

=413k RLC PDU(Packet Data Unit) 7} <=2bol] o) 52U} A] =219 74 9-) 47| RLC
PDUZE A1l & (reorder) g+l RLC AM 2] 4 -§- 441 ol A4 =41+ 2% RLC
PDUE %41 2o A thA] A A4 (retransmission) & 5= T} A 7] RLC BB =
2471 A El 2 ¥ RLC PDUE 7] HF© & RLC SDU(Service Date Unit) S

A Z G (reassemble) 3} al, A A5 (S, PDCP N E|EH) o &2 =2}4] o 2 A&l
RLC AM 2] -9 RLC PDU2] A1)l &€ (Reordering) ¥} A 7 <~ (Retransmission)
WAE Fshe] ARl Aol hs st thA]l Eal, PDCP I E B &= 5H4

Al Z 2] A d 7 (re-establishment) = #| 2] 3+ 79~ RLC SDUE £&x2}2 0 2
HAarolof gt} 1efv; HE] FE29-7F A = @ E ] A9 s 7] A5l
3+ RLC QM E]E] 9} v A& 7] =] S0l tf & RLC NE]E] 7} &5 o] Z}Z}e] RLC
SDUE 4138}aL, PDCP SDUE & 535to] 9l Aoz Add o AL, o] 45
PDCP <l E] E]el| /] = PDCP SDUE =344 0 7 & 53514 3 4= Qo). upe}A],
HE] Z 25 AL83= wde] 49 PDCP A E Bl o A 49 Al & © & PDCP
SDU9] =xH4] Q1 A3 9% A 2.8 ®eto] g E )

g o] AA| g A

7l =2 A

(7] g el Ve A A= ols A E Al awel M HE 2252 a8 d oAb
Ay 2 A S Alegtel At

(8] g el g veA dAl= dE 229 oA & el A o] PDCP
I E]E] 7} PDCP SDUE Al S o2 Faps oz ddshi= W 2 A&
A&kl At

[9] Vo o] I UE Ve A dAlE HE SRS el A ddel sabA Ad

Eto]lm & Al ghel] gt
A | E T

[10] 2 g o] 2 Fejel =, o] 5 14 (dual connectivity) S A 3= F4 F4l
Al 2"l ol| A @Y UE)©| W &2 7] X = (Macro eNB) 2 2~&- 7] %] 5 (Small eNB)<
Z3F] s} 2] EPS(Evolved Packet System) W ©] 2] (bearder)®l] ol §+ 2 ]
= 2 -F-(multi flow) Hlo]H & F418h= WH & Al-Fgto}. 7] Wi A7)
w5 71X 5 R ] 2 7] A5 & E-8Ho] PDCP(Packet Data Convergence
Protocol) PDU(Packet Data Unit) 5 S 413F= @4, 471 PDCP PDUE©|
] -5-8}+= PDCP SDU(Service Data Uni) &2 & 53= vA, 2 A7 vz &2
71 2] =1 © 2 3B RRC(radio resource control) W A| A & 53} 4} 7] PDCP
SDUE- I thg 2k fo] ol 3k G uE 5213 G & 236l 7]
PDCP SDUE-2 ] 2] A 2] ¥l PDCP SN(Sequence Number) 2. & A A] ¥ &

Petitioners' Exhibit 1002

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00037; U.S. Patent No. 10,616,932
Page 184 of 529



WO 2014/182134 PCT/KR2014/004189

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]
[20]

, ©]% 914 (dual connectivity)2 *] 8= F41
| g7 vl Az 7 A= D 2Em A S S
HE] E25- dolEE G E HAEshs

oh A7 W2 A7) v 2R 7R o] Al # Zl o] o sfed
PDCP SNe¢i| u}e} PDCP PDUE S A A 3=

A, 7] PDCP PDUE S g8l X1 -2 o] whe} 471 w15 7] %] = 2] RLC(Radio
Link Control) A EJ €] L A}7] A8 7] %] 51 2] RLC N E] g of] F-n)j5}e] 47

b AshE v, 2 A7) PDCP SDUE ) thét <=2} Elo| o] 3 Jr =
FE38H= RRC WA A& 7] @EE Asshs A& 2332 53 0= i),
g o] I v A FEfol] whE A, o] F <14 (dual connectivity)S X 3=
T4 A Al 2="lof| A w3 &2 7] X5 (Macro eNB) & 2~& 7] %] =1 (Small eNB)=
Z-5}¢] 3Fv}2] EPS(Evolved Packet System) H| ©] 2] (bearder)l] o $F H E]

=2 9-(muldi flow) t]o] B & 52180z @& A& ghe}, 7] 2 4]

u] A2 VA5 L A7) 22Em 7] A] 52 5-319] PDCP(Packet Data Convergence
Protocol) PDU(Packet Data Unit) &< 72138} aL, 7] v A2 7| A= o 2 HF
RRC(radio resource control) M| A| A & &3} 47| PDCP SDUE ] O] ¢ ==}
Efolwol] 3k AR E F=415h= 52414, 3 47] PDCP PDUE ©l| o -5-8F= PDCP
SDU(Service Data Uni)y & & & 53t= Z2AM & 23613, 47| PDCP
SDUE-2 v 2] A 2] ¥ PDCP SN(Sequence Number) 2. 2 2| A|E & 53 0 7 3y,

*u
w)
0
<
2
uf
uf
2
2
o
v
0
!
2
v
c
o

Eulgo) w2y o] F A2 Al ~Elo) A HE] Z 2 9-(mult flow)E 318 =
K4S 53] o], vd-¢] pDCP <l E o) ¥) 5212 o & PDCP PDU7}
TA1E e al s, PDCP SDUS] 9] AlS o= ¢4 Ads 3 4= 9l
s as&S e 5 A

T 12 o] &5 = FAEA A28 YER T
5 25 AF8-AF H W (user plane)°l] T ¢ F-A41 3Z 2 & & 5 F(radio protocol

architecture) S Y EFH & S o))
5= 32 Ao WA (control plane)ol] gk 74 T2 EF F 25 e

E4e Edgo] A8E = RLCAHEAS o] A oo e s vehd

HEH Fx9] o & vJebc]
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[21]

[22]

(23]

[24]

[25]
[26]

[27]

(28]

[29]

[30]

[31]

[32]

A4 A}groll A HE] 2297 Al H A9 EPS Hlo]e] &
o= HE ER29AdU a2 VX o E 2E VAT U ES A F2e oJF

=

o,
il
il
.
}
ro
0
o
B
Y

SEREE

A=

&
iuf
e
[l
o
ro
ol
o
£
P

= 123 v2e] pDCP Sl E] El o]l A PDCP PDU <=4 Elo| 1l 2] o & e lit)

5 132 @92l PDCP <l E] E] ¢l A PDCP SN(Sequence Number)©l] W& =24
A AT AEe o & eRdLL

T 14 of ut2 HE] T2 -5 2183 vidtel] 23| 43 ¥ = PDCP
SDU ==} S YER T
E AR VAT, 2w VAT o] B5 ot

=

o T

o pf ol
z ok

e
o,
W
% rr
2
>
LS
o =g
o £ o
of
u

o
o1
b
e
M o
>

i
fon T
<
4o &
B
%
2 >
X

o g N
o,
2

ol ]:'
>,
i)
anj
I

o

o od
X
M
(o]
1 o
>,
2
it
il
ol M
o
2
30
2
)
)

o 4 &
44
—_&4

of |
kv
>
i
—d
N
(o= mﬁ:
ol
i
ri
ol
X,
)
o
fo
R
it
foi
e
-
o !
—i‘
i
)
L
_Hl oL
i

> g

o (m

T

o N

i =
i

o 2L x
N o
N % e
H Wr‘ Loog
:é ol rjo ¢
3 B
PR
= flo =
il c\m im
o = 2
e

m o
N
= >
o offt o
o > o
-
o 1m il
o 1o o
oo
g =
ofy = u
i

o 3 o
qr

51 E b o] A8 H = TS Al 28-S YERA T o] = E-UMTS
Al 2~ ®l(Evolved- Universal Mobile Telecommunications System)$] W E9] = T2
= A}, E-UMTS A] 2212 LTE(Long Term Evolution) X+
LTE-A(advanced)A| 2= &l 2] 4= o}, 4541 A| 2282 CDMA(Code Division
Multiple Access), TDMA(Time Division Multiple Access), FDMA(Frequency
Division Multiple Access), OFDMA (Orthogonal Frequency Division Multiple
Access), SC-FDMA(Single Carrier-FDMA), OFDM-FDMA, OFDM-TDMA,
OFDM-CDMA ¢} 2 thf 3t vh5- 3 < 7\H & A2 o= Aot

X 18 F &34, E-UTRANS ©HH(10; User Equipment, UE)ol] A #| o]
3 YH (control plane:CP)Z} A}-8-2} 3 ¥H (user plane:UP)S A 3-3F= 7] A =1(20;
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evolved NodeB :eNB)2- X $}3Hr},

[33] WH10)2 a2 H] A o] AL 7HA 5 9l 2 MS(Mobile station),
AMS(Advanced MS), UT(User Terminal), SS(Subscriber Station), ¥ 41717 (Wireless
Device) & th& g0l 2 B 4= ).

[34] 71 A 51 (20)2 AHEA © 2 v (10)3 F-413F= X A (station)S E3HH, BS(Base
Station, BS), BTS(Base Transceiver System), 9 Al 2= 3 91 E (Access Point), J &

71 A = (femto-eNB), 3] 5 7] A] = (pico-eNB), -2 7| 4] =F(Home eNB), & @] ©] (relay)
TUE &R B %]xq 71 A (0)ES X2 1B H o] 25 Bt M=

od/é% T ATk 714 5(20)< S1 §1E] #] o] 22 & F-3ll EPC(Evolved Packet Core,
30), 2.t} A3 = S1I-MME £ 5-3ll MME(Mobility Management Entity) <}
S1-UE 52l S-GW(Serving Gateway) ¢} ¢4 F t}. S1 1B #] o] 2~3= MME<®}
Ao E wEg oz thE(10)9] o5 X ¥37] 9 g OAM(Operation and
Management) “d H. 5 F=31 %=1},

[35] EPC(30):= MME, S-GW % P-GW(Packet data network-Gateway)S 3£ 5} 3HC}
MME:= @ (10)9] 5 < 4 Bt ©@ib10)o] el @ GRE 7hX] 5L 9l o,
o] 213t A K = v (10)2] o] 5 A Bl =2 AL g E T} S-GWE E-UTRANS
FTux 0 7 Zhi= A o] E ¢ o] o] 1], P-GW3i= PDN(Packet Data Network)<-

THH o R ZH= Ao ESfo] o]},

[36] E-UTRANZ} EPC(30)E 533} EPS(Evoled Packet System)@} =& = ) o1,
@eb(10)°] 7 1:?(20)011 EHohE FARE AR E Au) = e EHE AT
PDN7}A o] Egs 588 YT IP(Internet Protocol) 71Hk o = F 23t}

[37] whba) 7|5 = ke 5 OJH | o Q€] 7 o] ~ &} gFr}. vk

Y E QA Alo] o] 4 Qe Ho] A~ X2 E ﬁ(Radlo Interface Protocol)®] Al&SE-2
EA }\] <€l oﬂ }\1 1) tl,] Olﬂq =] 7H tﬂ—bﬂ }\] 2~ Eﬂ s §Z4 Z2(Open System
Interconnection; OSI) 7|5 F. @1 2] 319 37] Al&5& vlg o 2 A 1A4S(L1),
X1]2/4]?(L2) ABAZLI)E T2 = vt o] ol A A1AFoll &3h=

=8 452 & 2] A d(Physical Channel)S ©]-8-%F 74 1.7 A 1] Z~(Information
Transfer Service)Z A & 3HH, #3459 ¢ %] 5}:= RRC(Radio Resource Control)
A S RRC WA X & nLgksto] ehd 3} v E 9] =1 ghe] -4 2108 A o] g

[38] % 2+ AF8-AF H H (user plane)©l] ) g+ 54 X 2 & F - F(radio protocol
architecture) & HHEF £ 5 0] a1, 52 3-8 Ao H WA (control plane)°l] o 3+ 541
R EE S L S0l 8 AL B4 Aolel 52 71
X2 EF 2~H(protocol stack)©] 31, Ao HH-E A A& HAEE 93¢ 22 EF
Z~glolt},

[39] =29 % 38 323, 22 A S (PHY (physical) layer)<> & 2] ) Y (physical
channel)< ©]-&35}o] /‘]’H AlZol Al A B A <% 48] 2=(information transfer
service)E A &3}, =8 Al 52 9] Al v A A o] (Medium Access
Control: MAC) Al 3= 72 <% #)| d (transport channel)2- £-3l| 12 ¥t} MAC

—
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[40]

[41]

[42]

[43]

[44]

[45]

AT E8 AT Aol A A& D& Bl tolE 7 gt 74
IEjH o] 25 Fafl HolEl 7t oA @A AFH =7kl et AE g o] Wit

gk, 7‘11 e 2 AT Aol SA1718 =71 8] =2 AlE Alelell A
=AY g F3l dole 7t A E T} 4] E7 A d -2 OFDM(Orthogonal
Frequency Division Multiplexing) W2} 0 2 W2 4= 9l o A 7t3} =35
TR o7 28 g}

A o7, 58219 5 PDCCH(physical downlink control channel)© 5ol 7]
PCH(paging channel) 2} DL-SCH(downlink shared channel)2] A} g 3!
DL-SCH#®} #3 ¥l HARQ(hybrid automatic repeat request) -8 H.& <& 514,
PDCCH= WHidol| Al AaFe o AEo] A @S dulF= 4Fda A=Y
IWEE VU}E S Q) T3 PCFICH(physical control format indicator channel)<i=
ol 7l PDCCHE ©ll AF&-%]<= OFDM 41 ¥ o] =5 el 51, v
Al B g Qdubr) A 4wl v}, gk, PHICH(physical Hybrid ARQ Indicator
Channel) ™= A& A A5 2] &9 2% HARQ ACK/NAK 21 & & v &t} =3l
PUCCH(Physical uplink control channel)-> &} &F =1 & %ol o] ¢t HARQ
ACK/NAK, Z=715% 2% 3 CQIg &2 F3FH A Alo] JRE v =3,
PUSCH(Physical uplink shared channel)<> UL-SCH(uplink shared channel)<-
ISR

MAC A& =8l g 3 AEAgd kel 98 2 =g A Eell £3h= MAC
SDU(service data unit)2] A A o2 B9 R AT H =

AE (transport block) 2. 2 9] t}=3} = Av}E3 2 =33 5= Ak MAC
A %L =8 A 92 E&ll RLC(Radio Link Control) Al &=ol] 4 H] =~ Z xﬂ e}
pe R R ES ?ﬂ°1°ﬂ AR AGS 93 7)o Hgﬁ}/\}&z}oﬂoﬂ % 1 o]

dEs At Ed T Ad = s 5 A
RLC Al52] 7152 RLC SDU2] 91 (concatenation), - (segmentation) 2
A A gH(reassembly) S ¥ $Hgkc} FA W] o] 2] (Radio Bearer‘RB)7} L5 =
t} & QoS(Quality of Service)E X737 913, RLC A5
5 .= (Transparent Mode, TM), 8] &<l _:—#(Unacknowledged Mode, UM) %
QC’JE’_E(ACknowledged Mode, AM)2] Al 7}#] 2] 2R =5 A& 3},
RLC SDUE-2 Ut} 3t Alo] =22 A=, A o & v]o] E(byte) @A 2 ] =
4= 21t} RLC PDU(protocol data unit) S -2 9] Al 5 (o], MAC Al 5) o2 H-E A%
71 &) (transmission opportunity) 7} ‘& X.(notify)= o o] 7+ 1—7’-79 ), A7)
%7138 7F B 29 0] RLC PDUE-2 sl Al S o2 AaH ) A7) 1%7]3)=
%€ F RLCPDUE Q] 1719} 317 12 5= Q). ]o} 5= 40)| 4] RLC A 5ol
el A 2FA 3] Ad g gkt
A} =) 3 o) /\‘] 9] PDCP(Packet Data Convergence Protocol) Al 5 2] 7] 52
ARE-A) dlol B 2] A, 3t S (header compression) 2 ¢+ % 3} (ciphering) &
FEgLgte}, AL8-2} sH Al o A 2] PDCP A5 9] 752 Alo] s do]E o] Ad 2
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[46]

[47]

(48]

[49]

[50]

[51]

& 3}/ 4 A B Z(integrity protection)S 3 $HgHT}

RRC Al5-2 RBE 2] -4 (configuration), # --4d (re-configuration) 3
3l Al (release) e} Ao =&AL, ASAd 2D Z2 A5 A& Fst.
RB= ©hd 7 Y| E9] A 7ke] HlolE] A& 93l A1 AlSPHY AlS) X A2
AlF(MAC A5, RLC A5, PDCP Al %)l o8l Al g ¥ = =4 A=E
o gt} RB7F A H U= AL 5 AH2E A F5] A8 A 22 EF
AZ R ADe S dshar, 229 74 41 ghefv| e 2 52 WS

A7d 5= 374 -S 9| v]| gk} RBi= tHA] SRB(Signaling RB), DRB(Data RB) =

TEE S 9ltd SRBE= A o] H Ao A RRC WA A 2 NAS(Non-Access Stratum)
AR E AE3tE 522 AFEE, DRBTE AFEAF HH | A A4 glo]H &

HAEstes S22 AR

NAS A5& RRC A5 9ol 91 %8 A2 742 (Session Management) £}
o] 54 ¥+](Mobility Management) ‘2] 7152 534 3k},

vk o] RRC Al 7} E-UTRAN9] RRC A 5 Alo] o] RRC 12 (RRC
Connection)©] -2 74 ¢ @& RRC 172 7 Hl(RRC connected state)ll )12,
18 A 33 A9 RRC F A 2HEI(RRC idle state)el] )T}

HIEL T Gz dolH & HEah= atdFd I AsAd 2=
Al B B 5 A 481 = BCH(Broadcast Channel) 3} Z1 o] £] o] A}-8-%} E 2| o]}
A o) W] A X 2 A 43} 8} 8 =1 SCH(Shared Channel)©| {1t} 318k =1
MU AE B nEEsaE qu)ze] Ees i Alo)uA Aol 3
St I SCHE T8l A52 =5 3a1, 1= M k9] 31 % =1 MCH(Multicast
Channel)2 E-3ll &2 % v} ¢H, Do A Y EQ A= dlo|H &
A= JFE A AEA D2 = 27] A v A A E %351 RACH(Random
Access Channel) @} L o] 2]o]] AL &2} E |3 o]} Ao A %] & AL
Z38F% 21 SCH(Shared Channel)”7} 31 t}.

AEald dRlel o, HE Al del vy ¥ = +=2] Al Y (Logical Channel) & =
BCCH(Broadcast Control Channel), PCCH(Paging Control Channel), CCCH(Common
Control Channel), MCCH(Multicast Control Channel), MTCH(Multicast Traffic
Channel) ‘s ©] AT}

= ¢] # ' (Physical Channel)> A {F &g ol A of 2] 7] 2] 41 3} 5=}
oA o 7l 2] FE-wtE3H(Sub-carrier) & -4 ® Y. 5 2]

A1 B3 2| ] (Sub-frame)-2> A F & ol A E-5=2] OFDM 4! &-(Symbol) & =

T E T shue] MBI QS 529 2}l B (Resource Block)E =2 -4 5] 1,
stuel A E5-& S0 A EE 3 579 kg I (sub-carrier) & = 17 ¥ U
S ZF A B3 g 912 PDCCH(Physical Downlink Control Channel)E 9 3l 3l &
Auseele] 5 AR B, A WA Aol 54 s s ol £ &
A}, dlo] E 7} A5 = @21 A 7FQ] TTI(Transmission Time Interval)i= 17} 2]

A Bz ]l 8 &shi= 1mse] v
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[52] T4 g o] AA G 7 2§ = RLCAHBAS Bl A 49 fes
LERL S o] Tk
[53] 45 Fxshd, 929 RLC A E El(entity) = Bl o) E] A% 2o upe} &2

t}2 RLC B B &2 ¥F ¥t} ¢ o &2, TM RLC <1El E](400), UM RLC
QN E] E](420), AM RLC SNE]E](440)7} LT}

[54] UM RLC < E]E](400)= RLC PDUE S =AY & (cﬂ DL/UL DTCH, MCCH
e MTCH)E 53 4 e AGHESE A4 E 4 Q) 3 UM RLC

<1 E] E] = UMD PDU(Unacknowledged Mode Data PDU)E 2 &35} A} 52418 4=

o]
2R

[55] UM RLC <l E E = 421 UM RLC B ¥ HEi= 5521 UM RLC 2B EH 2
A E

[56] 421 UM RLC 2EE]i= 4} 9] A5 o 25 E] RLC SDUE S 5=4135}a1 RLC
PDUE S 319 Al52 53 o] 424 UM RLC NE E]l & A %3t} 452 UM

RLC 1E]E] 7} RLC SDU~ETE1 UMD PDUE & 1/ 2 1, 5h9] A 5ol 2] o
54 A% 7]138]7F S R.EH RLC SDUE S + 3 (segment) 5} A L}
deé(concatenate)o}ﬂ L A=l 2ls] XA ¥ RLC PDUE &] & =17] o] W7}
%5 UMD PDUE £ -4 3ta1, UMD PDUW eIl # RLC 3t £ 9]

hva @5] EE’; :rL,/H 6}1:]_

[57] Al UM RLC B E]= 49 A& 0 2 RLC SDUE S Ag3tal st A&

oH 3] Y (peer) 541 UM RLC <{NE|E] 2 %-E RLC PDUE S 52413t} 5241 UM

RLC SIE E] 7} UMD PDUE S 541 90-& W, 5=41 UM RLC <l E E] = UMD
PDUEC| TH 28 FAE A=A oA F-5 7| ste] 5% UMD PDUE
| 713} a1, UMD PDUE ©] <=x}ell 4] Bl o] L(out of sequence) 521 ¥ 74 -9- UMD
PDUE S &A1& A< (reorder) oL, 39 AlZoll 4 2] UMD PDUE 2] £4&
Aol #Eg A A A& A 8kal(avoid), AW E ¥ UMD
PDUE 2B RLC SDUE & A & H(reassemble)3} 12, A7) Al ZH ¥ RLC
SDU%E S RLC SN(sequence number)2] 2 5 2F<=(ascending order) 2. &
FRAE o2 AEstal, skl Al el A ¢ 57 RLC SDU¢ < g UMD PDU
#2412 Qlal] RLC SDUE Al & Ho] E7}53 UMD PDUE S ¥ 7] & 5= g1t}
RLC A d A (re-establishment) A], =41 UM RLC <l E] B = 7} st} s==)of A
Hlo]1} =415 UMD PDUE & 2-E] RLC SDUE S Al Z=Hslo] AAZ o=
HAEslal, RLC SDUE & Al2HE 3 4= gl d Holdi= UMD PDUE 2 W5
Hrlslal, IE Gl HES 2786k #d ol E S S gk

[58] 31, AM RLC < E] E](440)= RLC PDUES =] 2 € (9], DL/UL DCCH or
DL/UL DTCH)E < &3l 74 &= d9H 2 s 442 5 9tk AM RLC
1 E] E] = AMD PDU = ADM PDU A “1H E (segnement) = 2 &3} 7] 1}
=218} a1, RLC A o] PDU(A], STATUS PDU)S A &8} 7| 1} 5241 ghc,

[59] 7kok STATUS PDU7F E&] 7] ¥ o] 9l © v x}etE}o] ¥ (t-StatusProhibit) 7F
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713 Z(running) ©] #] A} vFE ¥ 1S w), 4] STATUS PDUL= th2 W%
718}l AL}, el ke STATUS PDUS] 171 & | & 3}az, RLC
AlZol A &S Al A8 7Hs gk dlo] B 24 47] STATUS PDUE a1 gt}

[60] AM RLC <l E] E] i= %21 5 (transmitting side) 2} =21 3-(receiving side) =
T3
[61] AM RLC SN ] o] F2145-= 49 AlF 2= 7-F RLC SDUE S 4153l RLC

PDUE S 319 A%< %3 9o AMRLC lE Bl & 43t} AM RLC

QNE]E] o] 4213-3= RLC SDUE & AMD PDUE-S 74 & u)|, 5}$] A =l
& 54 A% 7137 SR E o 519 Al Sl 28] A A ¥ RLC PDU(E) 9] &
7] W& 971 98 RLC SDUE & +3(segment) 5} A L

214 (concatenate)3}©] AMD PDUE S 14§t} AM RLC QI E] E] o] 2142+
RLC data PDUE 2] A A4 (ARQ)S A3t} v+l A 7 4= 4+7] RLC data
PDU7} st Al Soll o1&l 578 A% 71371 S X2 w) a9 Al o8] A A=
RLC PDU(E)Y] % 7] W= %= =1t} AM RLC ¥ E]| = RLC data PDUE
AMD PDU segment& & A - &H(re-segment) 3HC}-,

[62] ol ], A ¥ & 2] 7l >(the number of re-segmentation) T #| 3+¥| x| gF=1}. AM
RLC A E|E] o] FAIR77F 9 Al S 22 7] =41%¥ RLC SDUE 2% E AMD
PDUE S THEA Y 3= A1 7 &= RLC data PDUE 28 AMD PDU
MIZAEES W5 0, RLC data PDUSH] & RLC dl|lt] &) £31H ),

[63] AM RLC Sl E]E] 2] =213 A1) AlZ 0 & RLC SDUE S A d3ar RLC
PDUE S 31¢] A% & &3l 31o] AM RLC QlE E ZF-5 =4l gkr),
[64] AM RLC B E] 9] 5541 5-3= RLC H] o] ¥ PDUES 4133 w, RLC Hl o] H

PDUE?| 808 FAH A=A AF-& 7FA|8taL, 545-¥ RLC to| ¥
PDUE -2 ¥ 7]8}aL, RLC t]°]E PDUE ©] A]# 2~of A Hl o]} (out of sequence)
F21¥ 7 9-RLC Hlo]E PDUE 2] oA & Al & (reorder) 3} a1, 314 Al 5ol 4]
HkA) gk RLC d]o] E] PDUE 2] 2418 7% 3}aL 3] o] AM RLC <l E] E] <]

A AES @831, A¥] D ¥ RLC o] ¥ PDUS 2 4-E] RLC SDUE S

A # FH (reassemble)3} 3L, /7] A ZH ¥ RLC SDUE S Al Z=HH <=2l 2 (in
sequence) ¢ Al S o2 g}

[65] RLC A4 A Al, AM RLC SNE]JE] 2] F=214-= 7Ha3shbd Al 220l A] Blojn)
A1¥ RLC t]°)E] PDUE 3B RLC SDUE S A X Halo] AAAZFo =
Aesal, RLC SDUEE Al H3 3 o gl Folli= RLC U] o] E] PDUE &
W5 A 7|Etar, d A W55 S 271318 a I o) B8 S X3k

[66] %5 Bodg o] Ao 485 = g o)lF A el A o E
LR T
[67] 555 FEsd, vl A2 7 A== YA (anchor) 71 4] =1, 500) W] v A2 Al o]

A2 # ool 9] A 5= WE(550)0] 2= VA (M= o A 22 (assisting)
712157, 510) W 2= Aol AH] 2= 2] 9 3 T3 (over-laid) ¥ A 2.2 31¢] g
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[68]

[69]

[70]
[71]

[72]

[73]

[74]

350l .

MR /AT R R A4S 9 E A QA L bl Ay Ade
FAG AR 2 AT 2% AL FH F7HQ v An| 28 2 Lt
Slate], VI =91 213 wtel tiste] o] F A A T

olol] whet, v =1 Aol EAG ALGAL HOl B3 2B VAT 22 AL F)
el A 5 ATk TAH 0%, F2 9 o] wl2Lw 7] A Fel
4 51, FlL 9 T o] 2 7] A So] g B v

AATORIE R FAL NS FA AU LT S T, 22
AFOREE P FA 0o & S Hul s SR A 4ol
T AT BRI *wlyrqmswﬂa o 2 vhebuict,

62 AEa 9, RBE A8 Al A A2 4951 7] 19 Uu 31 E] o] 2ol
A5 ] 1= ] o] ] (bearer)©] T} 4F7] F-415 41 Al Z5lol] A 3= 2} Q1E] 5] o] vl

=
zZyzrol Wl el & A ol g, QI ol o] 2~ E1ke] 5P Ad S BAgstar 9

7] FAZEA Al 2=E o] A F 5= W o] 2 & 53 5Fo] EPS(Evolved Packet
System) W] o] & 2} a1 gt} EPS W o 2] &= ©hd 2} P-GW el A A ¥ =
7 %~ 2 (transmission path)©| ﬂ- P-GWE= QIEYIOCR2EE IPEZETE 54 B
JNEJYIOZ P Z2 95 AF5T 4 v} EPS Hlof &= @k 3} o) 442
4= 312 q, Z} EPS W o] 2]+= E-RAB(E-UTRAN Radio Access Bearer) 2 S5/S8
o] 2 L]rT01 Z 4= 131, 4}7] E-RABT= RB(Radio Bearer), S1 H]o] 2] &
ol o= At =, shuke] EPS Wl o] 2l = 72t skt €] RB, S1 Hlo] 2, S5/S8
Hjo] 2] of] th & v}, o W A H] (3= o] 2] Al o] ) O]‘QLO} =7}l whef 1P
=297 2 QoS(Quality of Service) 54-& 7H& 4= 9131, ZF EPS Hljoj e H =
A2 THE QoS A 7HA = IP 2297 W o] dEE ‘)F AT}, EPS H| o]
2178 ZH(EPS bearer identity) & 7| HF2. & EPS H| o] & 7} 5= 4= o} 47] EPS
o] 2] 2] ¥ %)= UE 3= MMES] 2]3}e] & (allocate) ¥ .

P-GW(Packet Gateway)+i= & ¥t of] t} & FXFA Y739 (| & 5] LTE
YES D) th& U ER A Alol & AZsh= U ES] A ==0o|t) EPS Wlofg]=
@3 p-GWARo ol A o] ® o}, EPS W o #]3= ZF == (node) Al-©o] ol T] =
A3} 5 o], @3} 7] XS ALo] 3= RB, 7] A 3k S-GW Ako]i= 81 Wl o] &,
12 3L EPC W7-2] S-GW e} P-GW Alo] = S5/88 Hllo & &2 A o] ¥l v}, ZhZf o]

H o] 2= QoSE E3l A2l ¥t} QoS+ dl o] Bl & (data rate), °ll ] & (error rate),
A A (delay) 5= 53l @}

wreb A, A7) FAAE L Al =go] AA A 22 A F ) oF 5F= QoS7FEPS
ol e 2 A o] ¥ 51 Y, Z; Q1E] 7)) o] 2wt} 242} o] QoS7F A Bl X1 T). 7+
Q1E] | o] 223= A}Al o] Al-F3lloF 3= QoSeoll 23] o] & A s Ao}, 2t
E]# o] 2~ 2] W] i= 1 &) EPS #Hlo] 2] 2] QoSE Q1B #| o] 2~ 8 & o]
AFst 2, EPS Wlole] 9} RB, S1 W0 8] 52 BF 7| E-4 o= Ao e
A A
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[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

=, LTE 741 B4 Al =]l 7| EH o7 Ao Z2 9 G224, 32l EPS
o2 & {13)e] shvbe] RB7F -4 ®l ot thA] @l shvbe] EPS Wl ol &=
Stube] RBE F3te] S1 wloje]of 9isd flr). = S 252 45 3hvh2] EPS
o] 2] 7} skt o] RBE &slo] A r] =g}, o] A -5- 7] #] 5ol = &l & EPS
o 2] = 913} dlile] RB(o| = E©], PDCP 2lE] €], RLC <l E|E], MAC Sl E]E],
PHY A&)7F A7d ] 51, vhibol A & shto] RB7F A4 #l T,

Z7EolF A A, e 229w AR VX T E 28 7] X =9
HES A Fx9 o & YERAT = 72 5 EPS W] 2] & F-35o] ©@hido
A 227F A= a1 9= A g-o) o

2 7& =z, vl a2 71X 52 2711 2] PDCP QI E E|, RLC < E E|, MAC
JNEE], 28] 3L PHY Al 52 E3F3X| 7, 22 & 7] X =12 RLC A E E], MAC
A EE] 18] AL PHY AlES £33kl EPS W o] 2] #1(700)2 v & 7] %] o)
T4 ¥ RB(PDCP/RLC/MAC/PHY)S 5-31o] whitko]l AH]|~E Al &ghkr), vhi o
EPS Wl o] & #2(750)3= vl AL & 7] A o]l 74 ¥ PDCP Sl E| E| &} A& 7] ] o)
T2 ¥ RB(RLC/MAC/PHY)E F-35lo] whidtol] A u] 25 A& gt} upebA], &
Z 290l A Fte] EPS Hlo]#] H & s} 2] RBE 5-3Fo] A 8] 27| A g,

E 82 olF AA A, dE] E297F A4 E A5 EPS Hloj®] 7=
o & e T}

%8S s, dE] 22 9-7F A H A5 sk EPS Wl 2ol dlsle]
stbe] RB7F ol vl A& 7] A= F 2~ VX =el] ZH2F -4 ¥ 27 2] RBE
Fote Ay =7 Al g ) g shule] EPS Wl of o] tiste] v A=

71 A 5ol G- E RBF 2~ 71X 5o -4 ¥l RBE &5te] Aol A v =&

A S 5 1k o3z shibel EPS IOl 17k 5 Aol RBE kel M) =&
AFshz Feolth A7 9 2ol shbe] EPS wWlol &l 71 F 7] o] 2]l RBE

B3te] @) Au| 25 A FehE A S HE RSV FAAFEJT A B S
SI=

2 9= HE FE2 9w A2 VA5 2 AE VA S U EL A Fxo dF
e T

w92 FHxahA, v 8 7] X 52 PDCP 1 E E], RLC N E E]l, MAC 1 E E],
71¥] 3 PHY A& X381 5F, A8 7] %] 78 RLC 2l E B, MAC <l E ¥
T1¥) 31 PHY A& 233t} & 9o A = & 73 de)] 3] EPS B o] 21(900)°])
thate] vl A2 71 A5 Z 28 K] o]l RB7F 2H2) Al E o] @hito] AR A~E
A gt} =, shuke] EPS wlof 2o tiste] Wl A2 VA5 R ~E 7] A o)
HE| Z 2 9-5 53)o] wibo]] A v AE A 33}

A, ol F AAL a1t tﬂLNJ 29N Ao dE 290 A5 HA
A 32 v o] veRd 4= Q)
S0 olsdAs s, AE S22 A g7 AE A4S

vpEbdT
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[84]

[85]

[86]

[87]

[88]

[89]

[90]

T 10% % } , M SR 7] X =(1030)-2 P-GW 2 S-GWE %s}ofl 271 <] EPS
o e] Zhzbell tf ¢t S E& ST A 7| A il 5ol AFH = =2
EPSHﬂOiEM Wsd ok EPS Wl o 2] #1-& &3] ﬂ”lﬂ~ﬁﬂﬂ§éuﬂ7ﬂ1 1=k
313l EPS Mol 8] #2 & &5l o] A& == A7l && dZl2gkar 78 skt

u = &2 7] A 5(1030)2] PDCP(1035-1)-2 3] %118 S-GWE LB 2218},
PDCP(1035-2)= | Z12& S-GW 28] =213} PDCP(1035-1)-2 3} 71 12
7|4 o 7 PDCP PDU1S A &laL, 4 7] PDCP PDUL-2 v =1 & 7] #] 5(1030) 2]
RLC(1040) 2. 2 95 31, MAC(1045), PHY(1050)Z %3] ZF <l E]E] & A Zof
k= 3 Al o 7 W E o] vhk(1000)E A A ¥ )

v 2 7] 2] =(1030)2] PDCP(1035-2)+= 3| Z12& 7|¥F o & PDCP PDU2E
A8 ar, 471 PDCP PDU2= =& 7] X =(1060)2] RLC(1070)& A E3}ar,
MAC(1075), PHY(1080)S 53] 2} QIE|E] W Aol 2= & 2l 0 2 wig] ¥ o
GH(1000) 2 A EH )

T (1000) ¢ 3= EPS ¥ o] 2] #1 2 EPS W o] 2] #2 Z}Z}o]] thale] A TR E S
Qe E] 7F &4 3k, obA] el @ (1000) 9l = EPS Wl o] 2] #1901 th 8l
PDCP/RLC/MAC/PHY <l E] E] (== Al Z)7F &A1 3HaL, EPS H o 2] #29]] o] 8} <]
PDCP/RLC/MAC/PHY < E] E]((Ei= Al5)o] &4 3t %xﬂ 2] & & EPS H| o] ¢
#1°l th3ke] PHY(1005-1), MAC(1010-1), RLC(1015-1), % PDCP(102O o)
EAske] EPS Hlof 2] #1090 o gk A 8] 2~ Hlo]E E o) 7] 5-S ] g}, EPS
H o] 2 #20l th3le] PHY(1005-2), MAC(1010-2), RLC(1015-2), 2
PDCP(1020-2)7} & A 5h, EPS Wl o] 2] #2¢0] o gk A d] 2 dlo] 8 W 37l 53
] 2] gk,

A, ] 2 7] X F(1030) T A8 7] XS (1060)S X2 S1E] | o] A& E35}0]
AAE = Qo) =, vl T2 7] A =(1030)= PDCP(1035-2)2] PDCP PDU2E X2
SlE|H o] 25 Edlo] 28 7] X 3(1060)2] RLC(1040)E A 23t} o 714 X2
QIEldlo] 2= X3 AE| F|o] 2~ =2 7]} w| A= 7| A 57} 2~ 7] A= {He]
e HAo| =5 A Hst= thE mdo] AF8E 5 vt o] A5 A7) ==

71 A= (1030) 3 2= 71 A =(1060) 7P°4 X2 Q1E] #| o] 27} v]-o] 44 21
W S (non-ideal backhaul) & -4 ¥l 7 °F 20~60ms 4 5= 2] A x| o] H-A S
I At Ghgk, o] Aol &= Pﬂ(lOOO)Oﬂ EPS H| o] 2] #1°f] tf gk RLC(1015-1),
PDCP(1020-1)¢} EPS H| o] 2] #2°]] o g+ RLC(1015-2), PDCP(1020-2)7} w} =
TAE 22 AMS] RLC A E El o)l A PDCP A E] E] & RLC SDU 2] <=2}%] 21
AEE sk 4 9ol = A7 EA A eF =

11 ols A4 ns v, e 2290 A9 92 A A4
= gil=s

=118 Fxad

I

A w2 7] A S(1130)2 P-GW 2 S-GW = %39 3} 2] EPS
W o] 2] o] off gt JH ZI5-2 G=algtt), 4}7] shue] EPS Wjo 2ol thste] mj =2
Z1A(1130) E 228 7] X 57(1160)-> Z+7F RBE T $to}. 74| A o= w212

MJ
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[91]

[92]

[93]

[94]

7] A =F(1130)-2 PDCP(1135), RLC(1140), MAC(1145), PHY(1150)& -4 &} a1,
228 7] A S4(1140)2 RLC(1170), MAC(1175), PHY(1180)2 -1-4] gt}

v A= 7] A 51(1130)2] PDCP(1135)5= 3 21 & S-GW 2 7§ =41 gkt
PDCP(1135)& | %1 & 7]¥F© & PDCP PDUsZ A A 3} a1, v 2] Aol ¥ 713 Fi=
ol o] WhH & ute} 4} 7] PDCP PDUsE v A2 7] %] =1(1130)2] RLC(1140) ¥
223 7] A 5(1160) 9] RLC(1170) % 24 3] vijit-ste] e st o & 59, PDCP
PDU & %ol & 2] SN & 74| &= PDCP PDUE " =1 2 7] %] 51(1130)2]
RLC(1140)2 Z&3}ar, &= H 2] SNE 7}4|3= PDCP PDU« &~ =
71 A =H(1160)9] RLC(1170) 2 A 43 5= gt}

RLC(1140)-2 RLC PDU1(s)E A A 3141, 4F7] RLC PDU1(s):= MAC(1145),
PHY(1150)& &3] 2} QlElE] W Ao 2= 2l o2 wid ¥ o] vhih(1100)=
HA4E) 3 RLC(1170)-2 RLC PDU2(s)E A A 8}ar, A7) RLC PDU2(s)+=
MAC(1175), PHY(1180)2 33} 2} Qe[ E] & Al 5ol b= g2l o2 ¥ & 5 of
@ (1100)2 A FH o)

1100y 3= EPS Hlof o)) tjsto] ol o] 7 2 EF QlEE 7}

ZA sk} thA] el Y (1100)0) = vl 2 7] X S(1130) 0] o) -2 5= RBEA]
PDCP/RLC/MAC/PHY A E|E]((E3= AlS)7F S A3 L, 228 7] X = (1160)°l
tf-2-3li= RBEA] RLC/MAC/PHY A E|E|(FE= Al F)o] A3}, A 4o =
EPS wlof efol] tf3te] =12 7] 2] 5(1130)°]] o-8-3F= PHY(1105-1),
MAC(1110-1), RLC(1115-1), @ PDCP(1120)°] & A]3}ar, 28 7] X =(1160)°])

] -5-8}+= PHY(1005-2), MAC(1010-2), RLC(1015-2)7} <=4 3T}, PDCP(1120)=
] 82 71 A 5(1130) 2 =8 7] A= (1160)0 Aol -2 % = PDCP

e gl o)t} &, o] A9 v (1100) ©oll 271 9] RLC M E B (1115-1, 1115-2)7}
S8, 471 F 712 RLC MEIEl(1115-1, 1115-2)3= 2] PDCP

QE] E](1120)°]] o -3-&Ft.

gk vhel Zho] w A= VX5 (1130) 7 2= 7] A5 (1160)-2 X2
I Ho]| =& Fole] AZ2E 5= v S, vl A= 71 A 5(1130)+=
PDCP(1135-2)2] PDCP PDUs & Y5 X2 A E H o] 25 Folo] =&

A 715(1160) 2] RLC(1140)2 A&t} of 714 X2 Q1| o] 2~= X3 1 E] 9] o] &~
S Vel AR VXT3 m 7] AT (k] RIE] B o] 2 A A Bl thE
EHE 59 Xn)ol A= 5 At o] A9 V] wlAR 71 A5 (1130) 3 =
71 A5 (1160) Fel X2 QIE #j o] =7} v]-o] 4l i =2 A 745 of
20~60ms 4 =] ZE x| Ade] WA 4= 9lv). ©d(1100)2] PDCP

MEIE (11200 7719 RLC 1 ¥ E](1115-1, 1115-2)2%F RLC SDU(Z, PDCP
PDU)E S Z+Z}F 4=413}aL, PDCP SDUE A Al she] A9l AlG o2 dds)of
ShEd), A7) AE Ao 2 Q151 PDCP Al E] E](1120)°)] 4] 7418 RLC
SDU(Z; ,PDCP PDU)E-2 RLC M E El(1115-DHEFE 4215 = A3, RLC
ANETE](1115-2)ZFF =215 = Aol A ZEp7F A 8} a1, PDCP <1 E] E](1120)=
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[95]

[96]

[97]

PDCP SDU9] 79 AT oo ¢abd AEe s gtel o] A7 A
ohq_

S 1o A] B 4 i vlkel o) ol F 12 Ao A HE] 2295 95k
vl 22 7] A 5 (1130)°) 3t PDCP(1135)7} FA 8L, 221100yl skt

PDCP A E]E](1120)7} S=A) gc}, 28] o, vl A &2 7] A (1130) 2 =&
71 A1 =(1130)°]] RLC <1 E]E](1140, 1170)7} 22 &5 A, ©eH(1100)0] 5= o] o
t-&-&}o] 270 9] RLC A E El(1115-1, 1115-2)7F A3}, =, v (1110)2] RLC
MEIE](1115-1, 1115-2) ©oll A= A9 Al S22 214 Q1 (in-sequence) 71 & o]
BAaE 5= 9lo) 3Fx) 7 ©he(1110)2] PDCP 1 E E](1120) ©Holl A 3= 31 v2] RLC
ANEE] 7} o} =7 2] RLC <lEE](1115-1, 1115-2)2 ¥ RLC SDU(Z:, PDCP
PDU)7} A ¥}l RLC M EJE](1115-1, 1115-2) WHoll A 2] <=2}1%] 21 A =o] PDCP
NE] E] ol A o] PDCP PDUS| =24 Q1 7418 HAdshA] Kghv), wgh, v =5
71 #]=7(1130) 2] PDCP °f| ¥] El(llss)f’aTEi 228 71X 5(1160)2] RLC
NEIE](1170)2 2] PDCP PDU(s)2] %2 20~60ms2] 214 %] A8 =xtst 4=
low, w2 7] X 5(1130)2] RLC 21E E|(1140)5 &% PDCP PDU(s)2]
A3 25 71 A 57(1130)2] RLC N E] E](1170)5 &3F PDCP PDU(s)2] & %
Afolef &= Al 7HA] ﬁOI WAl = vk A vl Z 2 7] X S1(1130)2] PDCP
Qe E](1135)° A %43k PDCP PDU(s)Z ¥H2(1100) 2] PDCP
QNE E](1120)0) A = *1 Slof) Qo= v a1 & 7] X = 2] RLC ©] 8 @2 53 A%}
2235 7] A5 9] RLC o] 8F ©h& &3 Aol 2l o] =2l A kol 2po] 7} kA 3} a1
@2 (1100) ©2] PDCP {1 E] E](1120)= PDCP PDU(s)E o248 2. 2 =413}7]
o) { Al H}

= 123 v2e] pDCP Sl E| E] o A PDCP PDU <=4! Bbo| al 2] o & v}ebdic). =
125 Wl A2 VA58 53] A3 PDCP PDUS} 2~ 7 A =0-& &3}
%% PDCP PDUZF @t 2] PDCP Al E] E| of] S 2 3hi= A oA H o2
vebdlc), v 2 7] X =2 sk EPS W o] 2ol o) 3 A v] o] tEhe] w2
71 A 7-& 5-35Fe] 743 PDCP PDUS} A~ 7| A58 5-31o] 243 PDCP
PDUE 273 5= ). 5 1290 4] = PDCP SN(Sequence Number) & &~ H -2
| AR 7| Ao g okl dESha, A HE Am VA& F5he] AEgH
BF-E A A o= et

128 FxsHA, vl A5 7 A58 &F5te] HE¥E PDCP PDUS| ol A 9]
TR AT 2E VA& e, A % PDCP PDU 9] ol A o] =41
A& A A A 2Pl 7L T A VA S& E-5he] 245 = PDCP PDUe oF
20~60ms2] 2% x| Ao] WAYTE 4= 9l o] gt A9 whde] PDCP A E E 7} F
7§ €] RLC QB E] 23§ A @ Hi= RLC (AMD) SDU2] A ZF z}po] & 2135}o]

H]=2} 4 & = PDCP PDUE 2138HA| ¥ a1, PDCP I E| E] 7} o] & vp=
BAAT(AE Bl oAl Al r AFstA 2 A5, x4 Q1 AFol
THE A &= Aol /L

o
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(98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

=, HE] Z2S- oM vl=g 71X =2] shite] PDCP SIE Bl ol A 5
PDCP PDU”7} vl 51 & 7] %] = 2] RLC A E]E] Y 5 7] %] =-2] RLC oﬂE]E],g_
B3] HEE 7] el @ 2] PDCP QN E]E] o 4] PDCP PDUE =215tol 2)o], A gE
=] o] WA 5} a1, whelA] PDCP QI E] E] o] A 4}9] 4] % 2 & PDCP SDU 4
EAHA Rl AES sk vl o] A7 A sHA €k
ko] pPDCP QI E] E] 3= 57418 PDCP PDUE %5 (deciphering) X & U]
<1353l Al (header decompression)&}al, PDCP SDUE 739 Al 522 A 4%ty o]
, 7Fef 3 4] ¢] PDCP SDU 9| SN(sequence number) E.t} 22 SN2 PDCP SDU7}
SAlsHA &% SNY*-E] 2 SN =2 & PDCP SDUZ 9] AlF o2 d53).
$HH, PDCP <N E] E] 2] %1 %2 (transmission side)i= A 7] E} o] (discard timer)E
%—% T ‘DP 71 A 7 BFo] ™ & A €A Z(duration) 79 Al S S 2EE
, 3 A Z o 2 RE] PDCP SDUE =213 Elo] 1 7}
]Z}E] = /\]'7] A A E}o] 7]‘ T2 %) H PDCP <l E] Bl += & 938+ PDCP SDUE
A A ST}, whela], 7] o] Aol %= A A Elolm o] kR & Qlsle] A SN
PDCP SDU7} -2 < };911:}

E=)

=, ol A oA HE] Z 295 A ¥93= 49, PDCP <l E| E] ol PDCP
PDU7} 52 o & AR K] o= A9, a3 22 F 714 A9 5 o=
Shup 2 spelst 4= i), SEA| Rk, ol o] F A g F oA A AR = FEEH A

1—0 )\ le_
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