PTO-1390 (01-18)

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

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

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

TRANSMITTAL LETTER TO THE UNITED STATES | sogunr ™
DESIGNATED/ELECTED OFFICE (DO/EQO/US) US. Application No. (T known: o6 37 CFR 15)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/CN2017/096794 2017-08-10 2016-08-11

Title of Invention

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST SERVICE

First Named Inventor

ZHANG, Chongming

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

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

2. A copy of the International Application (35 U.S.C. 371(c)(2)) is attached hereto (not required if the Intemational 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))
. E] is attached hereto.

b. D has been previously submitted under 35 U.S.C. 154(d)(4).
4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))

a. D is attached.

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

Q

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

5. I:l Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International Bureau)
(35 U.S.C. 371(c)(3)).
6. |:| English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

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

Cancellation of amendments made in the international phase

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

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

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

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

10. |E| A preliminary amendment.

11. |E| An Application Data Sheet under 37 CFR 1.76.

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

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

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821-1.825 (not required if

sequence listing in text format was indicated on the PCT Request as part of the International Application and the sequence listing
was published as part of the international application).

15. I:l 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 1.481-1.492. 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.

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000001



PTO-1390 (01-18)

Approved for use through 8/31/2019. OMB 0651-0021
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.
PCT/CN2017/096794 US76497
17. |:| Other items or information:
The following fees have been submitted. CALCULATIONS
18. [m] Basic national fee (37 CFR 1.492(8)) ............o.ovorveivererierieeeesieeree oo $300 | $300
19. E Examination fee (37 CFR 1.492(c))
. If the written opinion prepared by ISA/US or the international preliminary examination report $ 760
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
o ANlOther SIRUALIONS ... ..........co.oiie it e e e e e e e $T60
20. E' Search fee (37 CFR 1.492(b))
e Ifthe written opinion prepared by ISA/US or the intemational preliminary examination report 520
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
. Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as s
an International Searching Authority ....................oooiiiiiii ... $140
. International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated tothe USbythe IB................cociiii i ... $520
o Allother SitUationS ..............c.ccoiiiii e e e e e e .. $660
TOTAL OF 18,19,and 20 = | $ 1580
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(j)).
Fee for each additional 50 sheets of paper or fraction thereof ... $400
Number of each additional 50 or fraction
Total Sheets | Extra Sheets thereof (round up to a whole number) RATE
-100 = /50 = x $400 s
Surcharge for furnishing any of the search fee, examination fee, or the oath or declaration after the date of s
commencement of the national stage (37 CFR 1.492(h)).............c.ooiiiiiiiii e a2 8140
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims -20= x $100 $
Independent claims 4 -3= 1 x $460 $ 460
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$820 $
Fee for submission of Sequence Listing text file of 300 MB to 800 MB (37 CFR 1.21(0)(1))....coevvieenen. $1,000 $
Fee for submission of Sequence Listing text file of more than 800 MB (37 CFR 1.21(0)(2))....................$10,000 | $
Processing fee for furnishing the English translation later than 30 months from the earliest claimed priority date s
[ 53 B I 1 2 () ) T PSPPI $140 +
TOTAL OF ABOVE CALCULATIONS = | $ 2040
[ ] 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 NATIONALFEE = | $ 2040
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied by an $
appropriate cover sheet (37 CFR 3.28,3.31).........cccccoeeeeeeeiieeeaeeenan ... $50.00 per property  +
TOTAL FEES ENCLOSED = | 2040

[Page 2 of 3]

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000002



PTO-1390 (01-18)

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

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

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

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

b. |E| Please charge my Deposit Account No. 505142 in the amount of $ to cover the above fees.

c. E The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. 505142 as follows:

i. E] any required fee.

i D any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee
required under 37 CFR 1.492(f).
d. |:| Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or
faxed to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO.

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

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

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

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

NOTE 1: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 16, 2013, will be

examined under the first inventor to file provisions of the AIA.

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

Correspondence Address

145688

E‘ The address associated with Customer Number: OR D Correspondence address below

Name

Address

City State Zip Code

Country Telephone

Email

signature | /TUNQG-YUun McNally/ pate | 2019-02-07

e ey | /TUNG-Yun McNally Gatomeviagent | 66,725

[Page 3 of 3]

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000003




Privacy Act Statement

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

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

1.

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

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

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

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000004



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-

CELL MULTICAST SERVICE
First Named Inventor/Applicant Name: Chongming ZHANG
Filer: Tung-Yun McNally
Attorney Docket Number: US76497
Filed as Large Entity
Filing Fees for U.S. National Stage under 35 USC 371
Description Fee Code Quantity Amount Suz—;l'g(t;)l in
Basic Filing:
NATIONAL STAGE FEE 1631 1 300 300
NATL STAGE SEARCH FEE - REPORT PROVIDED 1642 1 520 520
NATIONAL STAGE EXAM - ALL OTHER CASES 1633 1 760 760
Pages:
Claims:
INDEPENDENT CLAIMS IN EXCESS OF 3 1614 1 460 460

Miscellaneous-Filing:

Petition:

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000005




Description

Fee Code

Quantity

Amount

Sub-Total in

UsD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040

IPR2024-00986

Petitioners’ Exhibit 1002

Page 000006




Electronic Acknowledgement Receipt

EFS ID:

35100990

Application Number:

16324359

International Application Number:

PCT/CN2017/096794

Confirmation Number:

1032

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-
CELL MULTICAST SERVICE

First Named Inventor/Applicant Name:

Chongming ZHANG

Customer Number:

145688

Filer:

Tung-Yun McNally

Filer Authorized By:

Attorney Docket Number: US76497
Receipt Date: 08-FEB-2019
Filing Date:
Time Stamp: 15:16:15

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $2040

RAM confirmation Number

021119INTEFSWO00001718505142

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000007




File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
133431
T16R00986US_16986US_US7649
1 Specification oy - no 15
7_SP Ecpdf 24c2967dc28726b71e2757007e916e2c7af|
e9312
Warnings:
Information:
58047
16R00986US_16986US_US7649
2 Claims - - no 7
7_C LM ) pdf 0d6c980cf4643cca2d897cecal92b354faefdy
1e9
Warnings:
Information:
31762
16R00986US_16986US_US7649
3 Abstract 7-ABS.odf no 1
- p 537b3766e48a46ba414895494847ca9b084]
d3e3c
Warnings:
Information:
128768
Drawings-only black and white line 16R00986US_16986US_US7649
4 drawi 7-DRW.pdf no 4
rawi ng S p dfof9afec4badefc78f80881d76c3af21a8bb)
Warnings:
Information:
1035445
5 Information Disclosure Statement (IDS) | 16R00986US_16986US_US7649 no 4
Form (SBOS) 7_IDSpdf d1f2aa2962feBa0c35457ee99ea277d29f5h)
Warnings:
Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000008



Other Reference-Patent/App/Search

1943942

16R00986US_16986US_US7649

no 16
6 documents 7-OT1.pdf
3¢331023616aac6a09750a07fe06dS5df6df6)
Warnings:
Information:
1387087
7 Non Patent Literature 16R00986US_16986US_U57649 no 140
7-NPL1.pdf
79bc6ecbf8dd99f35d75707936cas5 181319d|
Warnings:
Information:
97051
. 16R00986US_16986US_US7649
8 Non Patent Literature no 8
7-NPL2.pdf
e1df08d27e7c1 cfa3f0d0b24be2b3942fc83)
aa34
Warnings:
Information:
88563
. 16R00986US_16986US_US7649
9 Non Patent Literature no 9
7-NPL3.pdf
5e1de23f76d796808e10f02970d 17a6816d
7fbe6
Warnings:
Information:
30221
10 Preliminary Amendment 16R00986US_16986US_U57649 no 5
7-FPA.pdf
b2b630507e2effcdda081304declal5333d
Warnings:
Information:
1823487
11 Application Data Sheet 16R00986US_16986US_US7649 no 9
7-ADS.pdf
a9522798fade6c39baf99f2d6e615418eeb)
665¢c
Warnings:
Information:
250427
12 Transmittal of New Application 16R00986US_16986US_US7649 no 4
7-DSA.pdf
f0ad16940115802a180b72545e8509ddab79
Warnings:
Information:

IPR2024-00986

Petitioners’ Exhibit 1002

Page 000009




36726

13 Fee Worksheet (SB06) fee-info.pdf no 2
657bb92f458b2c09fd6febfbSaccadfb62b1
elcs
Warnings:
Information:
Total Files Size (in bytes){ 7044957

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000010




10

15

20

25

30

35

US76497
16R00986/US PCT/CN2017/096794

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-
CELL MULTICAST SERVICE

Technical Field
The present invention relates to the field of wireless communications technology.
More specifically, the present invention relates to an information change transmission

method and device for a single-cell multicast service.

Background

With the rapid growth of mobile communication and great progress of technology,
the world will move toward a fully interconnected network society where anyone or
anything can acquire information and share data anytime and anywhere. It is estimated
that there will be 50 billion interconnected equipment by 2020, of which only about 10
billion may be mobile phones and tablet computers. The rest are not machines
communicating with human beings but machines communicating with one another.
Therefore, how to design a system to better support the Internet of Everything is a subject
needing further and intensive study.

For better implementation of the Internet of Everything, at the 3GPP RAN #69
plenary meeting held in September 2015, a new work item was proposed in the Third
Generation Partnership Project (3GPP) Long Term Evolution Project (LTE) standard (see
non-patent document: RP-151621 New Work Item: NarrowBand IoT (NB-I10oT), which
may be referred to as narrowband Internet of Things (NB-IoT). In the description of this
project, NB IoT is configured to be a narrow band system that operates on 180 KHz
uplink and downlink, so that terminals in the Internet of Things would meet the
requirements such as low power consumption, long standby, cost reduction, wide
coverage, and others. The first phase of the NB-IoT system has completed basic function
designs, including broadcast notification of system information, point-to-point unicast
uplink data transmission, and downlink data reception. Considering multicast
requirements for software download, terminal system upgrade, and packet information
delivery in the future Internet of Things, it was determined that a new work item was
needed to enhance NB-IoT and achieve multicast at the 3GPP RAN#72 plenary meeting
held in June 2016 (see non-patent document: RP-161324 New work item proposal:
Enhancements of NB-IoT). It was clearly pointed out that multicast transmission in the
NB-IoT system is to be implemented on the basis of the features of the existing version
13 LTE SC-PTM.

In an existing LTE system, SC-PTM (single-cell point-to-multipoint) refers to
multicast transmission of a multimedia broadcast service performed within a single cell.
The feature introduces two logical channels: an SC-MCCH and an SC-MTCH, which are
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multiplexed on a DL-SCH transmission layer channel. The SC-MCCH (Single-Cell
Multicast Control Channel) is a control channel, and information carried on the channel
includes a multicast service type broadcasted in a current cell, and scheduling and
receiving configurations of the service channel SC-MTCH on which the multicast service
is provided; the SC-MTCH (Single-Cell Multicast Traffic Channel) is a service channel
carrying specific service content.

A terminal interested in a multicast service first acquires scheduling and
configuration of an SC-MCCH channel through the broadcast content on a system
information block SIB20, and then acquires information carried on the control channel. If
the service the terminal is interested in exists in a current cell, the terminal establishes,
according to scheduling and reception configuration of an SC-MTCH corresponding to
the service and carried on the SC-MCCH, a corresponding radio bearer S-MRB (Single
Cell Multimedia Broadcast Multicast Service Point to Multipoint Radio Bearer),
including configuring an RLC (Radio Link Control) layer, a MAC (Media Access
Control) layer, and a physical layer; then, the terminal starts receiving service
information.

At the same time, the terminal further needs to periodically monitor whether
information on the SC-MCCH channel changes, so as to obtain updated information on
the SC-MCCH channel in time. A change notification only occurs during a change period.
In a change period, a network repeatedly broadcast the same SC-MCCH information.
Once a new service starts or ends, corresponding SC-MCCH information needs to be
changed; and the network will broadcast both a change indication and information
indicating new information of SC-MCCH information transmission in a next change
period. When the next change period arrives, the network transmits downlink control
information on a physical downlink control channel (PDCCH), and the PDCCH is
scrambled by using an SC-N-RNTI. The DCI carried in the PDCCH includes 8-bit
information, in which the last bit is set to ‘1’ to indicate that information on the SC-
MCCH is changed. After receiving the indication, a user needs to acquire, in the same
subframe, the PDCCH that schedules an SC-MCCH transmission. The PDCCH is
scrambled by using the SC-RNTI, where the DCI indicates information about the SC-
MCCH transmission. The user may receive the changed SC-MCCH information on a
corresponding time-frequency resource according to the information.

However, in the NB-IoT system, in order to reduce costs, the system based on a
narrowband design does not support transmitting a change indication and scheduling a
new SC-MCCH information transmission in the same subframe. Therefore, when the SC-
PTM feature is introduced for the NB-IoT system, a new change notification mechanism

is needed for the NB-IoT system.
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In addition, the existing SC-PTM only uses one bit to indicate an SC-MCCH
information change; nevertheless, the SC-MCCH information change is usually caused by
one or several service information changes. At the same time, because indicated
information is limited, all terminals receive SC-MCCH information when receiving the
change indication. If service information of interest to the terminals is not changed, such
reception causes additional power consumption for these terminals. Considering the
design purpose of NB-IoT, one should try to avoid unnecessary power consumption as

much as possible.

Summary of Invention

In order to resolve the above technical problems, the present application provides
an information change transmission method and device related to a single-cell multicast
service.

Specifically, according to an aspect of the present invention, a method executed by
user equipment (UE) is provided, comprising: receiving downlink control information
(DCI) on a second narrow-band physical downlink control channel (NPDCCH); receiving
an information change notification for a single-cell multicast control channel (SC-
MCCH) according to the information on the second NPDCCH; and receiving SC-MCCH
information according to an indication of DCI on a first NPDCCH. The SC-MCCH
information change notification is comprised in the DCI carried in the second NPDCCH
or a message indicated by the DCI carried in the second NPDCCH.

According to another aspect of the present invention, a method executed by user
equipment (UE) is provided, comprising: receiving a narrow-band physical downlink
control channel (NPDCCH); and when an information change notification for a single-
cell multicast control channel (SC-MCCH) is received in a field of a downlink control
information (DCI) on the NPDCCH, receiving SC-MCCH information according to an
indication of the same DCI.

According to another aspect of the present invention, user equipment (UE) is
provided, comprising: a first receiving unit, configured to receive downlink control
information (DCI) on a second narrow-band physical downlink control channel
(NPDCCH); a monitoring unit, configured to receive an information change notification
for a single-cell multicast control channel (SC-MCCH) according to the information on
the second NPDCCH; and a second receiving unit, configured to receive SC-MCCH
information according to an indication of DCI on a first NPDCCH. The SC-MCCH
information change notification is comprised in the DCI carried in the second NPDCCH
or a message indicated by the DCI carried in the second NPDCCH.

According to another aspect of the present invention, user equipment (UE) is

provided, comprising: a first receiving unit, configured to receive a narrow-band physical
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downlink control channel (NPDCCH); and a second receiving unit, configured to receive,
when an information change notification for a single-cell multicast control channel (SC-
MCCH) is received in downlink control information (DCI) on the NPDCCH, SC-MCCH
information according to an indication of the DCI.

According to another aspect of the present invention, a method executed by a base
station is provided, comprising: transmitting downlink control information (DCI) on a
second narrow-band physical downlink control channel (NPDCCH), wherein the DCI or a
message indicated by the DCI comprises an information change notification for a single-
cell multicast control channel (SC-MCCH); and transmitting DCI on a first NPDCCH
indicate transmission of SC-MCCH information, and transmitting the SC-MCCH
information according to the indication of the DCI on the first NPDCCH.

According to another aspect of the present invention, a method executed by a base
station is provided, comprising: transmitting downlink control information (DCI) on a
narrow-band physical downlink control channel (NPDCCH), wherein the DCI comprises
an information change notification for a single-cell multicast control channel (SC-
MCCH) and an indication of transmission of SC-MCCH information; and transmitting the
SC-MCCH information according to the indication of the DCIL.

According to another aspect of the present invention, a base station is provided,
comprising: a first transmitting unit, configured to transmitting downlink control
information (DCI) on a second narrow-band physical downlink control channel
(NPDCCH), wherein the DCI or a message indicated by the DCI comprises an
information change notification for a single-cell multicast control channel (SC-MCCH);
and a second transmitting unit, configured to transmit DCI on a first NPDCCH to indicate
transmission of SC-MCCH information, and transmit the SC-MCCH information
according to the indication of the DCI on the first NPDCCH.

According to another aspect of the present invention, a base station is provided,
comprising: a first transmitting unit, configured to send downlink control information
(DCI) on a narrow-band physical downlink control channel (NPDCCH), wherein the DCI
comprises an information change notification for a single-cell multicast control channel
(SC-MCCH) and an indication of transmission of SC-MCCH information; and a second
transmitting unit, configured to send the SC-MCCH information according to the
indication of the DCI.

Brief Description of Drawings
The above and other features of the present application will become more apparent
through the following detailed description made in conjunction with the accompanying

drawings, where:
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FIG. 1 is a block diagram of user equipment according to an embodiment of the
present application.

FIG. 2 is a block diagram of a base station according to an embodiment of the
present application.

FIG. 3 is a flowchart of a method executed by UE according to an embodiment of
the present application; and

FIG. 4 is a flowchart of a method executed by a base station according to an

embodiment of the present application.

Detailed Description of Embodiments

The following describes the present invention in detail with reference to the
accompanying drawings and specific embodiments. It should be noted that the present
invention is not limited to the specific embodiments described below. In addition, for
simplicity, detailed description of the known art not directly related to the present
invention is omitted to prevent confusion with respect to the understanding of the present
invention.

In the following description, an LTE mobile communications system and its later
evolved versions are used as exemplary application environments; a base station and a
terminal device that support NB-IoT are used as examples to set forth multiple
embodiments of the present invention in detail. However, it should be noted that the
present invention is not limited to the following embodiments, but is applicable to more
other wireless communications systems, such as a future 5G cellular communications
system, and is applicable to other base stations and terminal devices, such as base
stations and terminal devices supporting eMTC, MMTC, and so on.

Prior to the specific description, the abbreviations of several terms mentioned in
the present invention are explained as follows. The abbreviations of the terms involved in
the present invention shall have the meanings set forth below, unless otherwise indicated.

SC-MTCH (single-cell multicast service channel)

NPDCCH (narrowband physical downlink control channel)

DCI (downlink control information)

SC-RNTI (single cell radio access network temporary identifier)

SC-N-RNTI (single cell notification radio access network temporary identifier)

P-RNTI (paging radio access network temporary identifier)

DII (direct indication information)

CRC (cyclic redundancy check)

TMGI (temporary mobile group identity)

MBMS (multimedia broadcast multicast service)
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FIG. 1 is a block diagram of user equipment (UE) (which may also be referred to
as a terminal hereinafter) according to an embodiment of the present application. As
shown in FIG. 1, UE 100 includes a first receiving unit 110, a monitoring unit 120, and a
second receiving unit 130.

In an embodiment, the first receiving unit 110 is configured to receive downlink
control information (DCI) on a second narrow-band physical downlink control channel
(NPDCCH). The monitoring unit 120 is configured to receive an information change
notification for a single-cell multicast control channel (SC-MCCH) according to the
information on the second NPDCCH. In this embodiment, the SC-MCCH information
change notification is comprised in a field of the DCI of the second NPDCCH or a
message indicated by the DCI of the second NPDCCH. The second receiving unit 130 is
configured to receive SC-MCCH information according to an indication of DCI on a first
NPDCCH.

Optionally, the UE 100 may further receive configuration information related to an
SC-MCCH. The configuration information includes carrier related information or time
related information for receiving the first NPDCCH, or carrier related information or time
related information for receiving the second NPDCCH.

Optionally, when the first NPDCCH and the second NPDCCH are on the same
carrier, the first NPDCCH and the second NPDCCH are not within the same subframe.
When the first NPDCCH and the second NPDCCH are on different carriers, the first
NPDCCH and the second NPDCCH are within the same subframe or within different
subframes.

Optionally, the SC-MCCH information change notification may be included in a
direct indication information (DII) message, and the message is in an NPDCCH DCI
format and scrambles a CRC check code by using a single cell radio access network
temporary identifier (SC-RNTI) or a paging radio network temporary identifier (P-RNTI).
In addition, the SC-MCCH information change notification may further be included in a
paging message, and DCI indicating transmission of the paging message is in an
NPDCCH DCI format and scrambles a CRC check code by using a P-RNTL.

Optionally, if the second NPDCCH indicates the transmission of the paging
message, the paging message is received according to the indication; and the SC-MCCH
information change notification included in the paging message is checked.

Optionally, the SC-MCCH information change notification is indicated by one bit
or a plurality of bits.

In another embodiment, the first receiving unit 110 may be configured to receive a
narrow-band physical downlink control channel (NPDCCH). The second receiving unit
130 is configured to receive, when an information change notification for a single-cell

multicast control channel (SC-MCCH) is received in a field of a downlink control
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information (DCI) on the NPDCCH, SC-MCCH information according to an indication of
the same DCI.

FIG. 2 is a block diagram of a base station (BS) according to an embodiment of
the present application. As shown in FIG. 2, the BS 200 includes a first sending unit 210
and a second sending unit 220.

In an embodiment, the first sending unit 210 is configured to send downlink
control information (DCI) on a second narrow-band physical downlink control channel
(NPDCCH), wherein the DCI or a message indicated by the DCI includes an information
change notification for a single-cell multicast control channel (SC-MCCH). The second
sending unit 220 is configured to send downlink control information (DCI) on a first
NPDCCH to indicate transmission of SC-MCCH information, and send SC-MCCH
information according to the indication of the DCI on the first NPDCCH.

Optionally, the BS 200 sends configuration information related to an SC-MCCH,
wherein the configuration information includes carrier related information or time related
information for receiving the first NPDCCH, or carrier related information or time related
information for receiving the second NPDCCH.

Optionally, when the first NPDCCH and the second NPDCCH are on the same
carrier, the first NPDCCH and the second NPDCCH are not within the same subframe.
When the first NPDCCH and the second NPDCCH are on different carriers, the first
NPDCCH and the second NPDCCH are within the same subframe or within different
subframes.

Optionally, the SC-MCCH information change notification may be included in a
field of a direct indication information (DII) message, and the message is in an NPDCCH
DCI format and scrambles a CRC check code by using a single cell radio access network
temporary identifier (SC-RNTI) or a paging radio network temporary identifier (P-RNTI).

Optionally, the SC-MCCH information change notification may be included in a
field of a paging message, and DCI indicating transmission of the paging message is in an
NPDCCH DCI format and scrambles a CRC check code by using a P-RNTL.

Optionally, the BS 200 sends a paging message including the SC-MCCH
information change notification.

Optionally, the SC-MCCH information change notification is indicated by one bit
or a plurality of bits.

In another embodiment, the first sending unit 210 is configured to send downlink
control information (DCI) on a narrow-band physical downlink control channel
(NPDCCH), where the DCI includes an information change notification for a single-cell
multicast control channel (SC-MCCH)and an indication of transmission of SC-MCCH
information. The second sending unit 220 is configured to send the SC-MCCH

information according to the indication of the DCI.
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Several examples of the present invention are described in detail below.

Example 1

A terminal receives configuration information of an SC-PTM control channel SC-
MCCH, where the configuration information may be broadcast by using a system
message or may be issued to the terminal by using dedicated signaling.

The configuration information is used to acquire SC-MCCH information. The
configuration information may include information about a carrier for receiving the SC-
MCCH channel, or a subframe offset for receiving the SC-MCCH channel, and may be
used for receiving a first NPDCCH described below. In addition, the configuration
information may further include receiving information about a carrier for reception of an
SC-MCCH information change notification, or a subframe offset the SC-MCCH
information change notification, and may be used for receiving a second NPDCCH
described below.

The SC-MCCH information refers to information/messages carried on the SC-
MCCH channel. Transmission of the SC-MCCH information may be indicated by an
NPDCCH (referred to herein as the first NPDCCH) in an NB-IoT system. DCI carried on
the first NPDCCH indicates in some fields about time-frequency resource and encoding
information for an SC-MCCH transmission, and optionally, repeated times of SC-MCCH
transmissions. The terminal may receive the SC-MCCH information according to the
indication of the DCI.

The terminal starts to monitor the second NPDCCH after first receiving the
information/messages transmitted on the SC-MCCH according to the configuration
information. Upon receiving a change indication of the SC-MCCH information according
to DCI information carried on the second NPDCCH, the SC-MCCH information is
acquired again according to the indication of the DCI on the first NPDCCH. The process
specifically includes:

Scheme one. According to the configuration information, if the configuration
information includes only related information of the first NPDCCH, locations at which
the first NPDCCH and the second NPDCCH may appear may be considered to be the
same; and the terminal needs to perform detection at these locations. The detection
process includes:

First, in order to distinguish the first NPDCCH from the second NPDCCH, a
network uses different RNTIs to scramble CRC check codes of the DCIs on the first
NPDCCH and the second NPDCCH. Specifically, the CRC check code of the DCI on the
first NPDCCH may be scrambled by using an existing SC-RNTI or a newly designed
RNTI; and the CRC check code of the DCI on the second NPDCCH may be scrambled by
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using an existing SC-N-RNTI or P-RNTI or a newly designed RNTI, which is different
from that of the first NPDCCH.

Based on different RNTISs, if the terminal detects that the DCI is scrambled by
using the SC-N-RNTI at a particular location, it indicates that the second NPDCCH
appears at this time point; and then the terminal reads a change notification therein and
continues detection at a next location. If the SC-RNTI is detected, it indicates that the
first NPDCCH appears at this time point; and then the terminal reads the SC-MCCH
transmission information therein so as to acquire the SC-MCCH information.

Preferably, the network and the terminal may agree on or notify one another in
advance of a location where the second NPDCCH may occur. For example, the SC-
MCCH is periodically transmitted in a change period. If change information occurs, the
network will release the change information at a location of an odd (or even) period of
the SC-MCCH transmission during a change period. For example, when a change period
includes six SC-MCCH transmission times, SC-MCCH information transmitted at the six
transmission times is the same when no change occurs. However, during reception, the
terminal selectively performs RNTI detection only at the first, the third, and the fifth
transmission times of the change period, and determines whether an SC-RNTT or an SC-
N-RNTT appears at this time. If an SC-RNTI appears, it indicates that the information is
not changed. If an SC-N-RNTI appears, it indicates that the information is changed; and
the SC-MCCH information will be received at a next time, for example, at the second, the
fourth, and the sixth transmission times.

Scheme two. The first NPDCCH and the second NPDCCH are included in the
same common search space, and may adopt an existing Type2-NPDCCH common search
space design or a similar common search space. The common search space consists of a
plurality of subframes and may include a plurality of NPDCCHs. The terminal needs to
detect different NPDCCHs in the same common search space. The detection process
includes:

First, in order to distinguish the first NPDCCH from the second NPDCCH, a
network uses different RNTIs to scramble CRC check codes of the DCIs on the first
NPDCCH and the second NPDCCH. Specifically, the CRC check code of the DCI on the
first NPDCCH may be scrambled by using an existing SC-RNTI or a newly designed
RNTI; and the CRC check code of the DCI on the second NPDCCH may be scrambled by
using an existing SC-N-RNTI or P-RNTI or a newly designed RNTI, which is different
from that of the first NPDCCH.

Starting from a starting location of the common search space, the terminal
sequentially searches for NPDCCHs that may be included in the space, and detects
whether DCI scrambled by using the SC-N-RNTI exists. For example, the common

search space includes 10 subframes; the Oth-3rd subframes refer to a location where a
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first NPDCCH locates; the 4th-6th subframes refer to a location where a second
NPDCCH locates; and the 7th-9th subframes refer to a location where a third NPDCCH
locates. The terminal receives the first to third NPDCCHs on the respective and
corresponding subframes and detects whether CRC check codes of the NPDCCHs are
scrambled by using an SC-N-RNTI, so as to determine whether the second NPDCCH
exists. If so and an information change is indicated, the terminal searches for DCI
scrambled by using an SC-RNTI, i.e., the first NPDCCH, in the same common search
space, thereby acquiring the SC-MCCH information.

Scheme three. If the DCI carrying the change notification is scrambled by using
the P-RNTI, the terminal first acquires the second NPDCCH.

If the second NPDCCH indicates transmission of a paging message, the terminal
receives the paging message according to the indication, and checks the information
change notification included in the paging message.

If an information change is indicated, the terminal receives the SC-MCCH
transmission information on the first NPDCCH, thereby acquiring the SC-MCCH
information; or

if no information change is indicated, the terminal does not need to update the SC-
MCCH information.

If a direct indication information message is carried in the second NPDCCH (.e.,
the transmission of the paging message not indicated), the terminal checks the
information change notification included in the DCI.

If an information change is indicated, the terminal receives the SC-MCCH
transmission information on the first NPDCCH, thereby acquiring the SC-MCCH
information; or

if no information change is indicated, the terminal does not need to update the SC-
MCCH information.

Scheme four. The configuration information respectively includes information
about a location (e.g., a carrier or a time) for receiving the first NPDCCH and
information about a location (e.g., carrier or time) for receiving the second NPDCCH. In
this case, the terminal first performs reception at the location of the second NPDCCH. If
the terminal receives DCI indicating a change, the SC-MCCH transmission information is
received on the first NPDCCH, thereby acquiring the SC-MCCH information. If DCI
indicating a change is not received, it means that the SC-MCCH information is not
changed; and the terminal does not need to receive the SC-MCCH transmission
information at the location of the first NPDCCH.

Optionally, when the first NPDCCH channel and the second NPDCCH channel are
on the same carrier, the first NPDCCH channel and the second NPDCCH channel do not

exist in the same subframe.
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Optionally, when the first NPDCCH channel and the second NPDCCH channel are
on different carriers, the first NPDCCH channel and the second NPDCCH channel may
exist in the same subframe or may exist in different subframes.

In all the foregoing schemes, optionally, the DCI on the first NPDCCH may adopt
an existing NB-IoT DCI format: NPDCCH DCI format N1 or N2 (the definition of which
can be found in TS 36.212); or a newly designed NPDCCH DCI format may be used. At
the same time, the CRC check code of the DCI may be scrambled by using an existing
SC-RNTTI or a newly designed RNTIL.

The SC-MCCH information change notification may be included in a field of the
DCI carried on the second NPDCCH. Optionally, the DCI on the second NPDCCH may
adopt the existing NB-IoT DCI format: NPDCCH DCI format N1 or N2 (the definition of
which can be found in TS 36.212); or a newly designed NPDCCH DCI format may be
used; and the CRC check code of the DCI may be scrambled by using an existing SC-N-
RNTTI or a newly designed RNTI (the RNTI may be the same as or different from the
RNTI on the first NPDCCH).

Optionally, when the SC-MCCH information change notification is included in a
direct indication information message, the message may adopt the existing NB-IoT DCI
format: NPDCCH DCI format N1 or N2 (the definition thereof can be found in TS
36.212); or a newly designed NPDCCH DCI format may be used At the same time, a
CRC check code of the direct indication information message may be scrambled by using
an existing SC-RNTI or a newly designed RNTI, or by using an existing P-RNTI for
paging or a newly designed RNTI for paging.

Optionally, the SC-MCCH information change notification may be included in a
paging message, and DCI indicating transmission of the paging message may adopt the
existing NB-IoT DCI format: NPDCCH DCI format N1 or N2 (the definition of which
can be found in TS 36.212); or a newly designed NPDCCH DCI format may be used; or a
CRC check code of the paging message may be scrambled by using an existing P-RNTI
for paging or a newly designed RNTI for paging.

Example 2

A terminal receives configuration information of an SC-PTM control channel SC-
MCCH, where the configuration information may be broadcast by using a system
message or may be issued to the terminal by using dedicated signaling.

The configuration information is used to receive SC-MCCH information. The
configuration information may include information about a carrier for reception of the
SC-MCCH channel, a subframe offset for reception of the SC-MCCH channel, repeated
times of SC-MCCH transmissions, or the like, and may be used for reception of a first
NPDCCH described below.
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The SC-MCCH information refers to information/message propagating on the SC-
MCCH channel. Transmission of the SC-MCCH information is indicated by an NPDCCH
(referred to herein as the first NPDCCH). DCI carried on the first NPDCCH indicates in
some fields about time-frequency resource and encoding information for an SC-MCCH
transmission, as well as repeated times of SC-MCCH transmissions, and the like. The
terminal may acquire the SC-MCCH information according to the indication included in
the DCI. Optionally, the DCI on the first NPDCCH may adopt the format NPDCCH DCI
format: N1 or N2, or a newly designed format; and a CRC check code of the DCI is
scrambled by using an existing SC-RNTI or a newly designed RNTI.

The SC-MCCH information change notification may also be included in a field of
the same DCI carried in the first NPDCCH.

The terminal starts to monitor the first NPDCCH after first receiving the
information/messages transmitted on the SC-MCCH according to the configuration
information.

If an SC-MCCH information change indication is received in the DCI carried on
the first NPDCCH channel, indicating that the information changes, the SC-MCCH
information is acquired according to the indication of the DCI on the first NPDCCH. If
the change indication indicates that the information is not changed, the terminal does not

need to receive SC-MCCH information.

Example 3

As described in Example 1 and Example 2, the SC-MCCH information change
notification may be indicated by one bit. When the bit is set to ‘1’, it indicates that the
SC-MCCH information is changed.

When the bit is set to ‘0’, it indicates that the SC-MCCH information is not
changed; or when the change notification does not appear, it may be that the
corresponding bit does not appear, or the second NPDCCH channel does not appear, or
the terminal may not detect the DCI scrambled by using the SC-N-RNTTI on the second
NPDCCH channel. All of which may indicate that the SC-MCCH information is not
changed.

Example 4

As described in Example 1 and Example 2, the SC-MCCH information change
notification may be indicated by a plurality of bits. The terminal first receives a reception
service list broadcast by a cell. The list indicates an MBMS service supported by the cell;
and each service is characterized by its corresponding service information. The service
information may include a TMGI assigned to a particular MBMS service, and an MBMS

session identity used to characterize the particular MBMS service.
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In the service list, the terminal may perform sorting according to the sequence of
each service in the list, or according to the values of the TMGI, or according to the values
of the MBMS session identity, so as to obtain a sequence number of each service.

The plurality of bits included in the SC-MCCH information change notification
may be used to indicate a sequence number corresponding to a changed service, thereby
indicating the changed service.

A specific indication method may be a value method. For example, the value
indicated by the plurality of bits included in the SC-MCCH information change
notification is 3(011), indicating that service information of a service with sequence
number 3 in the service list is changed. When the value is 0(000), it indicates that no
service is changed. Alternatively, the changed service is indicated by a bitmap. For
example, eight bits are included in the SC-MCCH information change notification; and
the bits from low to high correspond to eight types of services with sequence numbers
from 1 to 8 in the service list. If the bit corresponding to sequence number 3 is set to ‘1°,
it indicates that service information of a service with sequence number 1 is changed. If it
is set to ‘0’, it indicates that no change occurs.

When the terminal receives a change notification, the terminal first determines
whether changed service information is of interest based on a serial number carried in the
change notification; if so, the terminal continues to receive SC-MCCH information; if
not, the terminal may ignore the current change notification without receiving the SC-
MCCH information.

FIG. 3 is a flowchart of a method executed by UE according to an embodiment of
the present application; and As shown in FIG. 3, a method 300 starts at step S310.

Step S320: Receive downlink control information (DCI) on a second narrowband
physical downlink control channel (NPDCCH).

Step S330: Receive an information change notification for a single-cell multicast
control channel (SC-MCCH) according to the information on the second NPDCCH. For
example, the SC-MCCH information change notification is comprised in the DCI of the
second NPDCCH or a message indicated by the DCI of the second NPDCCH.

Step S340: Receive SC-MCCH information according to an indication of DCI on a
first NPDCCH.

Finally, the method 300 ends at step S350.

FIG. 4 is a flowchart of a method executed by a base station according to an
embodiment of the present application. As shown in FIG. 4, a method 400 starts at step
S410.

Step S420: Transmit downlink control information (DCI) on a second narrow-band

physical downlink control channel (NPDCCH), wherein the DCI or a message indicated
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by the DCI includes an information change notification for a single-cell multicast control
channel (SC-MCCH).

Step S430: Transmit DCI on a first NPDCCH to indicate transmission of SC-
MCCH information.

Step S440: Transmit the SC-MCCH information according to the indication of the
DCI on the first NPDCCH.

Finally, the method 400 ends at step S450.

The program running on the device according to the present invention may be a
program that enables the computer to implement the functions of the embodiments of the
present invention by controlling the central processing unit (CPU). The program or
information processed by the program can be stored temporarily in volatile memory (e.g.,
random access memory RAM), hard disk drive (HDD), non-volatile memory (e.g., flash
memory), or other memory systems.

The program for implementing the functions of the embodiments of the present
invention may be recorded on a computer-readable recording medium. The corresponding
functions can be achieved by reading programs recorded on the recording medium and
executing them by the computer system. The so-called “computer system” may be a
computer system embedded in the device, which may include operating systems or
hardware (e.g., peripherals). The “computer-readable recording medium” may be a
semiconductor recording medium, an optical recording medium, a magnetic recording
medium, a short-time dynamic memory program, or any other recording medium readable
by a computer.

Various features or functional modules of the device used in the above
embodiments may be implemented or executed by circuits (e.g., monolithic or multi-chip
integrated circuits). Circuits designed to execute the functions described in this
description may include general-purpose processors, digital signal processors (DSPs),
application specific integrated circuits (ASICs), field programmable gate arrays (FPGAs)
or other programmable logic devices, discrete gates or transistor logic, or discrete
hardware components, or any combination of the above. The general-purpose processor
may be a microprocessor, or may be any existing processor, a controller, a
microcontroller, or a state machine. The circuit may be a digital circuit or an analog
circuit. When new integrated circuit technologies that replace existing integrated circuits
emerge because of the advances in semiconductor technology, one or more embodiments
of the present invention may also be implemented using these new integrated circuit
technologies.

Furthermore, the present invention is not limited to the embodiments described
above. Although various examples of the described embodiments have been described,

the present invention is not limited thereto. Fixed or non-mobile electronic devices
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installed indoors or outdoors, such as AV equipment, kitchen equipment, cleaning
equipment, air conditioner, office equipment, vending machines, and other household
appliances, may be used as terminal devices or communications devices.

The embodiments of the present invention have been described in detail above
with reference to the accompanying drawings. However, the specific structures are not
limited to the above embodiments, and the present invention also includes any design
modifications that do not depart from the main idea of the present invention. In addition,
various modifications can be made to the present invention within the scope of the
claims, and embodiments resulting from the appropriate combination of the technical
means disclosed in different embodiments are also included within the technical scope of
the present invention. In addition, components with the same effect described in the

above embodiments may be replaced with one another.
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Claims

[Claim 1]

A method executed by user equipment (UE), comprising:

receiving downlink control information (DCI) on a second narrow-band physical
downlink control channel (NPDCCH);

receiving an information change notification for a single-cell multicast control
channel (SC-MCCH) according to the information on the second NPDCCH; and

receiving SC-MCCH information according to an indication of DCI on a first
NPDCCH, wherein

the SC-MCCH information change notification is comprised in the DCI of the
second NPDCCH or a message indicated by the DCI of the second NPDCCH.

[Claim 2]

The method according to claim 1, further comprising:

receiving configuration information related to an SC-MCCH, wherein the
configuration information comprises carrier related information or time related
information for receiving the first NPDCCH or carrier related information or time related

information for receiving the second NPDCCH.

[Claim 3]
The method according to claim 1 or 2, further comprising: receiving the first
NPDCCH at a first time and receiving the second NPDCCH at a second time on a same

carrier.

[Claim 4]
The method according to claim 1 or 2, further comprising: receiving the first

NPDCCH on a first carrier and receiving the second NPDCCH on a second carrier.

[Claim 5]

The method according to claim 1 or 2, wherein the SC-MCCH information change
notification is comprised in a direct indication information (DII) message, and the
message is in an NPDCCH DCI format and scrambles a CRC check code by using a
single cell radio access network temporary identifier (SC-RNTI) or a paging radio

network temporary identifier (P-RNTT).

[Claim 6]
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The method according to claim 1 or 2, wherein the SC-MCCH information change
notification is comprised in a paging message, and DCI indicating transmission of the
paging message is in an NPDCCH DCI format and scrambles a CRC check code by using
a P-RNTI.

[Claim 7]

The method according to claim 1 or 6, wherein if the second NPDCCH indicates
the transmission of the paging message, receiving the paging message according to the
indication and checking the SC-MCCH information change notification comprised in the

paging message.

[Claim 8]
The method according to claim 1, wherein the SC-MCCH information change

notification is indicated by one bit.

[Claim 9]
The method according to claim 1, wherein the SC-MCCH information change

notification is indicated by a plurality of bits.

[Claim 10]

A method executed by user equipment (UE), comprising:

receiving a narrow-band physical downlink control channel (NPDCCH); and

when an information change notification for a single-cell multicast control channel
(SC-MCCH) is received in downlink control information (DCI) on the NPDCCH,

receiving SC-MCCH information according to an indication of the DCI.

[Claim 11]
The method according to claim 10, further comprising: receiving configuration
information related to an SC-MCCH, wherein the configuration information comprises

carrier related information or time related information for receiving the NPDCCH.

[Claim 12]

User equipment (UE), comprising:

a first receiving unit, configured to receive downlink control information (DCI) on
a second narrow-band physical downlink control channel (NPDCCH);

a monitoring unit, configured to receive an information change notification for a
single-cell multicast control channel (SC-MCCH) according to the information on the
second NPDCCH; and
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a second receiving unit, configured to receive SC-MCCH information according to
an indication of DCI on a first NPDCCH, wherein

the SC-MCCH information change notification is comprised in the DCI of the
second NPDCCH or a message indicated by the DCI of the second NPDCCH.

[Claim 13]

The UE according to claim 12, further comprising receiving configuration
information related to an SC-MCCH, wherein the configuration information comprises
carrier related information or time related information for receiving the first NPDCCH or
carrier related information or time related information for receiving the second
NPDCCH.

[Claim 14]
The UE according to claim 12, further comprising: receiving the first NPDCCH at

a first time and receiving the second NPDCCH at a second time on a same carrier.

[Claim 15]
The UE according to claim 12, further comprising: receiving the first NPDCCH on

a first carrier and receiving the second NPDCCH on a second carrier.

[Claim 16]

The UE according to claim 12 or 13, wherein the SC-MCCH information change
notification is comprised in a direct indication information (DII) message, and the
message is in an NPDCCH DCI format and scrambles a CRC check code by using a
single cell radio access network temporary identifier (SC-RNTI) or a paging radio

network temporary identifier (P-RNTI).

[Claim 17]

The UE according to claim 12 or 13, wherein the SC-MCCH information change
notification is comprised in a paging message, and DCI indicating transmission of the
paging message is in an NPDCCH DCI format and scrambles a CRC check code by using
a P-RNTIL

[Claim 18]

The UE according to claim 12 or 17, wherein if the second NPDCCH indicates the
transmission of the paging message, receiving the paging message according to the
indication and checking the SC-MCCH information change notification comprised in the

paging message.
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[Claim 19]
The UE according to claim 12, wherein the SC-MCCH information change

notification is indicated by one bit.

[Claim 20]
The UE according to claim 12, wherein the SC-MCCH information change

notification is indicated by a plurality of bits.

[Claim 21]

User equipment (UE), comprising: a first receiving unit, configured to receive a
narrow-band physical downlink control channel (NPDCCH); and

a second receiving unit, configured to receive, when an information change
notification for a single-cell multicast control channel (SC-MCCH) is received in
downlink control information (DCI) on the NPDCCH, SC-MCCH information according
to an indication of the DCI.

[Claim 22]

The UE according to claim 21, further comprising:

receiving configuration information related to an SC-MCCH, wherein the
configuration information comprises carrier related information or time related

information for receiving the NPDCCH.

[Claim 23]

A method executed by a base station, comprising:

sending downlink control information (DCI) on a second narrow-band physical
downlink control channel (NPDCCH), wherein the DCI or a message indicated by the
DCI comprises an information change notification for a single-cell multicast control
channel (SC-MCCH); and

sending DCI on a first NPDCCH indicate transmission of SC-MCCH information,
and sending the SC-MCCH information according to the indication of the DCI on the first
NPDCCH.

[Claim 24]
The method according to claim 23, comprising sending configuration information
related to an SC-MCCH, wherein the configuration information comprises carrier related

information or time related information for receiving the first NPDCCH, or comprises
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carrier related information or time related information for receiving the second
NPDCCH.

[Claim 25]
The method according to claim 23, comprising sending the first NPDCCH at a first

time and sending the second NPDCCH at a second time on a same carrier.

[Claim 26]
The method according to claim 23, comprising sending the first NPDCCH on a

first carrier and sending the second NPDCCH on a second carrier.

[Claim 27]

The method according to claim 23, wherein the SC-MCCH information change
notification is comprised in a direct indication information (DII) message, and the
message is in an NPDCCH DCI format and scrambles a CRC check code by using a
single cell radio access network temporary identifier (SC-RNTI) or a paging radio

network temporary identifier (P-RNTTI).

[Claim 28]
The method according to claim 23, wherein the SC-MCCH information change
notification is comprised in a paging message, and DCI indicating transmission of the

paging message is in an NPDCCH DCI format and scrambles a CRC check code by using
a P-RNTI.

[Claim 29]
The method according to claim 23, further comprising sending a paging message

comprising the SC-MCCH information change notification.

[Claim 30]
The method according to claim 23, wherein the SC-MCCH information change

notification is indicated by one bit.

[Claim 31]
The method according to claim 23, wherein the SC-MCCH information change

notification is indicated by a plurality of bits.

[Claim 32]

A method executed by a base station, comprising:
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sending downlink control information (DCI) on a narrow-band physical downlink
control channel (NPDCCH), wherein the DCI comprises an information change
notification for a single-cell multicast control channel (SC-MCCH) and an indication of
transmission of SC-MCCH information; and

sending the SC-MCCH information according to the indication of the DCI.

[Claim 33]

The method according to claim 32, further comprising:

sending configuration information related to an SC-MCCH, wherein the
configuration information comprises carrier related information or time related

information for receiving the NPDCCH.

[Claim 34]

A base station, comprising:

a first sending unit, configured to send downlink control information (DCI) on a
second narrow-band physical downlink control channel (NPDCCH), wherein the DCI or a
message indicated by the DCI comprises an information change notification for a single-
cell multicast control channel (SC-MCCH); and

a second sending unit, configured to send DCI on a first NPDCCH to indicate
transmission of SC-MCCH information, and send the SC-MCCH information according
to the indication of the DCI on the first NPDCCH.

[Claim 35]

The base station according to claim 34, wherein configuration information related
to an SC-MCCH is sent; the configuration information comprises carrier related
information or time related information for receiving the first NPDCCH, or comprises

carrier related information or time related information for receiving the second
NPDCCH.

[Claim 36]
The base station according to claim 34, wherein the first NPDCCH is sent at a first

time and the second NPDCCH is sent at a second time on a same carrier.

[Claim 37]
The base station according to claim 34, wherein the first NPDCCH is sent on a

first carrier and the second NPDCCH is sent on a second carrier.

[Claim 38]
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The base station according to claim 34, wherein the SC-MCCH information
change notification is comprised in a direct indication information (DII) message, and the
message is in an NPDCCH DCI format and scrambles a CRC check code by using a
single cell radio access network temporary identifier (SC-RNTI) or a paging radio

network temporary identifier (P-RNTT).

[Claim 39]

The base station according to claim 34, wherein the SC-MCCH information
change notification is comprised in a paging message, and DCI indicating transmission of
the paging message is in an NPDCCH DCI format and scrambles a CRC check code by
using a P-RNTL

[Claim 40]
The base station according to claim 34, wherein a paging message comprising the

SC-MCCH information change notification is sent.

[Claim 41]
The base station according to claim 34, wherein the SC-MCCH information

change notification is indicated by one bit.

[Claim 42]
The base station according to claim 34, wherein the SC-MCCH information

change notification is indicated by a plurality of bits.

[Claim 43]

A base station, comprising:

a first sending unit, configured to send downlink control information (DCI) on a
narrow-band physical downlink control channel (NPDCCH), wherein the DCI comprises
an information change notification for a single-cell multicast control channel (SC-
MCCH) and an indication of transmission of SC-MCCH information; and

a second sending unit, configured to send the SC-MCCH information according to
the indication of the DCI.

[Claim 44]

The base station according to claim 43, further comprising:

sending configuration information related to an SC-MCCH, wherein the
configuration information comprises carrier related information or time related

information for receiving the NPDCCH.
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Abstract

The present application provides an information change transmission method and
device related to a single-cell multicast service. According to one aspect, a method
executed by user equipment (UE) is provided, comprising: receiving downlink control
information (DCI) on a second narrow-band physical downlink control channel
(NPDCCH); receiving an information change notification for a single-cell multicast
control channel (SC-MCCH) according to the information on the second NPDCCH; and
receiving SC-MCCH information according to an indication of DCI on a first NPDCCH.
The SC-MCCH information change notification is comprised in the DCI of the second
NPDCCH or a message indicated by the DCI of the second NPDCCH. The present
application further provides a corresponding method executed by a base station, and

corresponding user equipment (UE) and a base station.
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The invention provides a method and device for notifying multimedia broadcast
multicast service (MBMS). The method comprises the following steps: an evolved Node
B (eNB) configures a preset MCCH notification radio network temporary identity
(M-RNT]I) for user equipment (UE); and the eNB scrambles cyclic redundancy check
(CRC), which carries downlink control information (DCI) format 3/3A of an MBMS
control channel (MCCH) notification, by using the M-RNTI, and transmits the scrambled
DCI format 3/3A to the UE. The invention has the advantages that the original system
is slightly improved, the complexity of the MCCH notification is lowered, the utilization
ratio of the public search space and channel resources is increased, therefore, the
problem of low resource utilization ratio in the MBMS notification method in the
correlation techniques is solved.
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AT hn#k, W UE &% I35 19 DCI format
3/3A. AEWEINREF RZRAKEESIE A, KT
MCCH AT AN E 428, JFHEAE T AHEER
= 8] RAGE R PIR 2, BrCAse il THSSEOR
FRi MBMS 18 507 5 B R A ] S B r)

eNB # —4LUEAZ & it #9 X 6 M-RNTI

T
|

¥

eNB12 A} i M-RNTIH R #A MCCHR £ & #4DCI format 3/3A | _— S104
$GCRC#AT AL, HEIUBK E Anihss 6§ DCI format 3/3A

[
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L —Ph Z WA F& 2 Fl &8 50 vk, HAFHEAE T, AR LU T D ER -

BHUEM T ALB eNB A — 4l £l B TSE 408 M 2 BT 2 # S thiE B2 1 S
To gk M & i N bR iR M-RNTT

JITid eNB A FH BT IR M-RNTL X AR 350 2 SR 7% 2 3k 55 45 M5 18 MCCH AR Sy B R
AT HME S DCT format 3/3A WIYEPRTC AR S HEAT NP, 7 im) AT IR 80 38 i = 119 DCT
format 3/3A.

2. WRIEBCRE SR | Prik (3@ a7 ik, HRREAE 1, eNB b — 41 28w Il & 10 56 44 52 1Y
M-RNTT HARELHE -

JIT iR eNB H1TIA 28 bifg 8] 58 ¥ B — A~ RNTT {5 4 BT ik M=RNTT, ik M-RNTT [] &} 24 DCT
format 3/3A BIThZEE Ik M 28 1l i bR UL TPC-RNTT T 3L ==, ik TPC-RNTI A FE4 38 _FAT
P S Th I M 28 I I BRIE TPC—PUCCH-RNTT A4 #E FAT I (E M oh e il o4k
PR £ 1ifs ) b 1 TPC-PUSCH-RNTI ,

3. MRARACH LR 1 Pk 38 50 77325, AP EAE T, ITIRM-RNTI M PTIR DCT format 3/3A
ff] TPC-RNT1 $£=£°4 FFFDh.

4. FRPEBURE SR | TR (P8 50 772, HARFEAE T, FTIR M-RNTT BT DCI format 3/3A
f¢) TPC-RNTI $£=24 FFF3h,

5. MRIEBORIER 1 Pk (3@ 50 77 2%, FHRFELE T, ik DCT format3/3A HhK) P A~ LLr
FH T A3 AT IR MCCH 2% 553 &L

6. FRYZBCRIER 1 Pk iy n Jy i, JRRELE T, 7ETIR eNB {8 FH ik M-RNTT XJ 7K 2%
A MCCH 22 Sy B DCT format3/3A BIREFRTUART S BEAT IR, IF 17 T ik & s A X Ik fs
i DCI format 3/3A 2 )&, iHHE -

FTIR 2 AR 8 AR M-RNTT 3135738 DCI format 3/3A, JFizEUHTIR DCI format 3/3A
EPE’J P A~Ebr, SRECATIA MCCH AR FE 74 5 o

- RREACRFE SR 1 AR B N v, HURRAE AR 1, AE W) AT 2 uim k26 IS 119 DCT
format 3/3A Z R jiLHLFHE ¢

FTid eNB ¥ B BT MCCH 22 50 1 B LLRF 2506 P, J748 P (82 Fn ko

8. — M BT IS MmEE, R T, /4 -

BCE B, AT 0B eNB A — 2l & i LB FSE A B I 2 BT i 2 ikl 5545
M 1 A S B IR M 5 1l B AR M-RNTI

KIEARLR, F T BT eNB AF FH AT IR M-RNTT 4 AR #00 ATk 2 860k & 2 7l - il e
MCCH 25 58 31 BLA R AT #5561/ . DCL format 3/3A BIAEFRTUAAS 6 JHEAT INER, FE 17 T iR £t
FIEIMILG I DCT format 3/3A.

9. MRIEBCRIER 8 ik (Kl snZs T, HAFEE T, Priffid & s b AR5 -

M-RNTT BB B, B T ik eNB Fil T b £ v [ 52 %2 & — 4> RNTT {5 4 BTl M-RNTT, fy
R M=RNTT [&]B) 24 DCT format3/3A [ T Ze 453 i TG4 I 45 1 B b 31 TPC-RNTT PrdL=s, prik
TPC-RNTT HLFEW L EAT # M5 1 Dh 3 4500 o 26 W £ 1l i A= A TPC-PUCCH-RNTT #4738 AT
P 1 DA ) e 26 M 28 1 I b X TPC-PUSCH-RNTT o

10. FRPFBCRZE K 8 Frk ()@ 50 &, FRFAETE T, Tl M-RNTL f Tk DCI format
3/3A [ TPC-RNTI 3£ FFFDh.
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L1 ARPRACREE SR 8 BTk (18 5025 &, FLRRAEAE T, BTk M-RNTL R AT DCI format
3/3A [ TPC-RNTI 3£=2 % FFF3h.

12, ARIEAUFVE R 8 BTk (1 a2 &, HAFHELE T, ATIA DCT format3/3A ¥y P A~ LA
AR EITIAR MCCH ZZ 5575 1B,

13, MRPERCRIE R 8 B (im an2s &, HAFIELE T, L dE -

BB He, F T BT 3R 2 o HR 35 T3 RNTT 3845 BTk DCIformat  3/3A, B2 BT ik DCI
format 3/3A HHHTIA P A~ LEkE, SREUATIA MCCH 22 S5 75 B o

14, FRIEBCRIE R 8 BT (FB Ak &, HS i/ T, A hs

PAE B, T T eNB BEE BT IR MCCH 4% 5130 K 1 ELir Z280h P, 004 P &5 404

NI}

Uit o
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BRI B BISBMTEREE

F2 K s
fooo1]  AKAED R AE A, BRI S, ¥ M Fh 2 UR 18 2 5L 5530 R 5 TR SR

BEEEAR

[0002]  BHFE Internet [RJIAR A FOK 5E %t 22 Dh e RS 2 28 i (1 2, IR T R E R 5 2L
Y5 22 BEAARN 55 T8 Fofr v 98 22 WE ARV 55, AR s T H A R RIS R S VR B
B HahE RS, I E T s P 2SR R, RN B ae B ok TR
M55 G R X BRSSO 22 B 55 R 2 A P RS IR I B BOR R B0, 5 — IR %k
Pk 54 LL , B S &R Rl (Al | B 2 AU Sy A

(00031 4 T A3 % Hu R FH 2 3 9 4% 22 IR, 5 = AR A VE 4K £ 11 &I 36PP (3rd  Generation
Partnership Project) #&H T MBMS Multimedia Broadcast Multicast Service, 24
TR Z RSS2SRl N DS ] 2 B AR B S AR R I EOR, SEIE T
P& CELESRZO MR AR ) B, dem 7 e gt (JCHGZ S rh B O BEE ) 1A
HZE . 3GPP 32 X MBMS ANY Be 8 SR AL SCAAIC I 2 v B 2R B AT 3%, i HOL Re g S
(R 22 AV 55 () PR AT AH 3, P 0% 2 P =5 R 5 SR 2 A 5%, SX TR BR LAY, T R
KR SEAE R RRIFaE, b 36 IR FERIE T ISR 5.

[0004] {EKHAuEDELTE (Long Term Evolution) R&EH, 2 MCCH(MBMS Control Channel,
ZUART R 2B Sk EIE ) RAEARFER, HHEH Y & B(evolved Node B, eNB) Ty ZEiH
T ALK 2 A0 T A 2% UE (User Equipment) MCCH E228 % A4S 8, ¢ UE 58 351 HLAH R 11
MCCH, f#4F MCCH [ N 2555 eNB /)25,

[0005]  3GPP LTE R&H FATY 3 (5 2 AR AW B 1748 115 18 PDCCH (Physical
Downlink Control Channel) E, PDCCH BB &M PTG S B EEHIKR A IS REHE
PCFICH (Physical control format indication channel) #87~. PDCCH FH T4& % DCL, F4T
FEHME SR DCT format f14% format 0. format 1. format 1A. formatlB. format 1C.
format 1D. format 3. format 3A %%, i TAEHIANFEIZE A DCI. Bl DCT 48 I M+
£ 16 L4 CRC, BEA> CRC 44338 i B 4w 15 07 AR — N T2 W 28 I Bsf bR R RNTT, ek
AEIE I RNTL % CRC AT I, 2R 5 Zum AR 4 RNTL X% CRC AT H A&, SREEL ) DCT .
00061  AH ZC 7 A F 2 43E T — Bl MBMS 38 %0 7 vk, % 77 32418 i FE Hr 2 X DCI (Downlink
Control Information, NATHEHIME K ) K SLHLE KN £ o MCCH &2 R 8 L IME &, Bk
Ao UL AR BR e TR AR B2 5 SOFT DCT W R, IF 4 e S DCT B P I bit
W T — 2 18 s FR 2 MCCH R A7Z SN, 751t i) 2 S5 48 R 28 [A) ik 1% DCT yH S, IFH
M-RNTT (MCCH notification Radio Network Temporary Identity, Z#ERS #& 2 #& I 5545
HME B AR Y B e M EIE I BRI IndlEiZ DCT v B 11 CRC (Cyclic Redundancy Check,
TAHTCARE ) b s PR R UE B Bz 7 mind 2 348 2225 18], B 1% DCL v S, J# i M-RNTI
FRANZ DCT ¥4 & 38 %0 MCCH 28 8534 ). (MCCH notification), IRl DCT 3 B P B AR
FERFNFE VRGN Y MCCH A2 55 B s 55 UE BRI O &8 R A28 50 1) MCCH.

4
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[0007]  AHICH A (¥ MBMS 38 S 7 VA 77 B2 0T e B 2 X DCL B, AT R G A Id ek
B, R 2R E 8 E X DCT 1 B ATAE S AN R B s FAEA R ALIER
28 ) 35581 2 LI DCT i B2 SECRIEAS AL, 520 J7T 76 2 L R 25 0] L R I% 1 DCT JH & .
[o008] AT i, Ak L HH—Fh MBMS Sl %0 7 M 8, Sl LWy 5 DCT 9 & Format
3/3A SR SEZHL MCCH 22 S d 41

EIPRE

[0009] A/ BH B 7EFRAL—Fh MBMS 18 51 7717 A8 E , Befd fft v AH DS HOR A i) MBMS Sl 4077
VR B EHAAE IE E X DCT R, XM R G R A BSOS ER, HEZ R A e X
DCI VM B AFAE)G AR SR s X FAEA R AL R A R IE#H 2 L DCL W B & S
FOBH IR AL, o )i R AL R A R E RS DCT v S [l .

foo10] A J SER bk B i, AR A & WK — AN U7 i, 34 T — R 2 AT R 2 3k 5508
U, BEE DL AP IR eNB i — 4 8w Pl PSS 2908 I 2 BEAR T 3% 2 i S tilE E AR
I B TCER M ER IS I AR IR M-RNTT ;eNBAFH] Fik M-RNTT Xk 0H 22 B4 R 2 Rk 554 1
18 MCCH A5 58 ¥ S5 59 FATESHIE ELDCL format 3/3A IR TCAR M B304 T Nk, 35 1 £ o
KIEIMILGE I DCT format 3/3A.

foo11]  fiikih, 8 DIRAE A TIEF, eNB o — 4 KAl B 5 PE 452 i M-RNTT Rk
F5 :eNB R 2% [f] 52 YE B — > RNTT {#h M-RNTT ; E3R M-RNTT [FB+ 4 DCT format 3/3A [
Thy 2 428 1) T £k 9 4% 1 i Bk UL TPC-RNTT AT 2L =2, TPC-RNTT AL 54 3 47 £ )5 8 oh R 4=
i TG £ X 2% 11 B b X TPC—PUCCH-RNTT A4 FE AT 3L 5245 18 oh 38 453 1 IE 26 9 4% 1l i b 1R
TPC-PUSCH-RNTI .

loo12]  fukHh, 76 FIR B HN J7 vk P, M-RNTT M1 DCI format 3/3A [ TPC-RNTI 3L= %
FFFDh .

[0013] ik, 7 iR 38 & 7 b, M-RNTI I DCI format 3/3A [fJ TPC-RNTI L= %
FFF3h.

[o014]  fLikdh, /8 IR AN 74, DCI format 3/3A FHY P ANEGRE HH T Ak 28 MCCH 42
EEISW

00151  ftikdh, 48 LR (KB 50 5P, 48 eNB i L3R M-RNTT X #4& 247 MCCH 2% 52 31 & 11
DCI format 3/3A AR TCARKIE BEAT NP, I 1n) #om AL PSS 1) DCT format 3/3A 22
S5, RS (YR FIR M-RNTT 3545 DCI format 3/3A, JFiHL DCI format 3/3A T P
A e, FREMCCH ZZ FH i B o

oote]  fLILHh, 7E IR FIE 5177 v, 78 ] 2 8 045 119 DCLformat  3/3A Z AL H
i :eNB T B MCCH 8 52 v BT LLRe S 50Ch P, 304 P (B A1 283

(00171 A T SEE B3k B 09, ARIE A R B o5 — 7, 38408 T —Fh 2 80k #6238k 5518
FEEE, AFE L E A, T eNB A — 41 R AL B FUAC L0521 M-RNTT s RIZAE, T eNB
i A o M—RNTT %f A« 283 MCCH 72 557 S i R AT %IME B DCL format 3/3A [FJIEATHEEIA T
RETI AT ML, I ] £ RIEMIL)E 1 DCT format 3/3A.

loo1g]  fLikdh, 78 LIl ke & b, Bl B A HL LA B RS M-RNTT BUE B, T eNB
3 [ 52 B 1> RNTT {8 i M=RNTT, 1% M-RNTT [ 4 DCT format 3/3A HIZhHEyHI Lk

5
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ML IS AR UL TPC-RNTT BT 3552, TPC-RNTT AL FE4 AT #8518 oh 2 s ) I 2k X &% i et
b i TPC-PUCCH-RNTT Flay 3 AT 52 1 o 2245 i) o 22 W 5 1 I A5 1 TPC—PUSCH-RNTI o

[0019]  fidth, 78 FaR (58 & B vh, M-RNTT F1DCI format 3/3A (1) TPC-RNTI dL5 %
FFFDh .

[0020] i, 76 _FIR 58 2 & b, M-RNTT I DCI format 3/3A [ TPC-RNTI #L= 4
FFF3h.

00211  fLikth, 76 FIRFE AN E H, DCI format 3/3A F1HY P A4~LURE A T Ak 4 MCCH 42
ERCPSW

00221  fLieHl, bR fdis snds B ahs RO E, H T 2R P Fd M-RNTI 3848 DCI
format 3/3A, 3FiEHL DCI format 3/3A P P 1~ Eudr, RE MCCH 28 55 B o

[0023]  fRIEHE, IR FIIE Mk B IEHE P {H 1 B, H T eNB ¥ & MCCH ZZ 517§ B Ee
Y2400 P, 4% PAE S A %000 .

[0024] iR Sifal ¥ FH 54 DCT WS & Format 3/3A SSZER MCCH AR SHB 40, T 1L H 2
PR B SOBTI DCT v &, WG o S8 2 1 A SR8 2 2% (e FH DL K0T 78 Ui DCT i S
WO IR RGBS, FRAR T Z AR, HF BAR S T A L3 32 28 0] R M5 18 B s A o,
BT LA SR T AH S E A (1 MBMS 38 40 77 75 75 B R B BLE 52 X DCL W B, X R 4t e o
eshE K, HEZR AR m 8T X H DCL i BAFAE)G M AR IR 2 s X 70 PR 2 23
TSR AR e S DCL W B2 SECR IR AL, 520 8 A 76 A JL38 R A% R E R IE R DCT 31
SRS IA]

M =5 A

[0025] bk Adk iy i B 1) B PR SR B2 (AR X AR S B ) adE — 2D BRAA, ) AR B I — 0 4r, A K
HH A 7 2 e S i ) B G U3 B T R AN B, AN O AR R B AN 2 R« 7EB B
00261 & 1 7~ H T ARYE A% U BH 38— St 49 (0 0E R 7 VA B AR B s

[0027] K 27mH T DCI format 3 HInEH ;

[0028] &3 ;~xH T DCI format 3A WK

[0029] K4 ;"H THIH DCI format 3 Ak#K MCCH notification /RN ;

[0030] K5 7 THIAH DCT format 3A zZK#E; MCCH notification 7n= &

[0031] & 6 75 H T ARYE A<z BH 58 VY S it 491 1) 38 SN B i 5 M 1

BT EAN

[0032] R 2% B I 456 Se i), SR PR gn i B A R B o

[0033] & sijtafs)

[0034] & 1 7~ H T ARG AR & B A — St 491 (R0l Sn 7 VA IR FR B i T VAR FR DL R PR -
[0035] B S102, A &4 B(evolved Node B, fai#kA eNB) k41 UE Bl & Pise 4 &
f¥] M—RNTT ;

[0036] DK S104, eNB A8 H]1Z M-RNTT X 2K 2547 MCCH ZZ BH 31 &) DCT format 3/3A [¥] CRC
AT NP, F 1) UE 6 IN$ 55 119 DCT format 3/3A.

[0037]  3GPP LTE #%:H,DCI format 3F13A K DCI F T-eNB F & FH T AT Dhaa s il i i

6
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54 BRI ,DCL format 3 H FA&5— B 2E AT #8115 16 PUCCH (Physical
Uplink Control channel) 8k 4 # | 47 3% = {F 1& PUSCH(Physical Uplink Shared
channel) WIh#EH] TPC (Transmit Power Control) #nd, iZEF4 & K082 N4~ UE [
TPC #ix4, B:A> UE [1) TPC -2 K/ A 2 EURE, Zom NN B T DCT format 3 17 244138
K/ (Payload size), iZAMME A DCI format 3465 KL LA 09825 CRC A LEHEEL, DCI
format 3 HIan2 X AH2 T (TPC_UEL, TPC_UE2,...... , TPC_UEM, CRC} , N Z= -4 3k a2 K
ANERT 2 RSB HI B E 4y, i 2 iR, DCI format 3A th ] TA&4y— N EE4LAY PUCCH
BY PUSCH 1] TPC fip 4, iZBF 4H i KW & M > UE 11 TPC iy 4, B4~ 283 1 TPC Ay 2 K71
S 1 ERRE, 2o 50 M E BT DCT Format3A WA 2L 6 a3k K/, i 23 DC1 format
3A A0, 55 [ S EL RSO 25 CRC R ELAREL, DCI format 3A Ry 244 A AH4 T {TPC_UEL, TPC_
UE2, ... ... , TPC_UEN, CRC} , M %5 T 20 0 3 0 LU AR50, Wl 3 B

[0038] HATILTE &RZEH,DCI format 3H1 format 3A FF R R AR/, HA 23k
KN DCT format O B B #EHhE, B DCIformat 3/3A ARE B TPC fr %05y
A BN =[£‘%—°FH M= Leouat o B > Legma: o A DCI format 0 B& CRC #MAE 2. B4
DCI format3/3A f¥) CRC il it TPC-PUSCH-RNTI (% TPC-PUCCH-RNTI #E4T 4k, eNB il
i RS AT 4N UE FH T AT DCL format3/3A W K] TPC 474 T 55 1 TPC-PUSCH-RNT I
Bk & TPC-PUCCH-RNTI 2 H — 4~ TPC g % & 5| (TPC-Index), iX /|~ TPC-Index Ml T ¥ 7
i% UE [ TPC #ix & 12 55 JLD, X T DCI format 3, TPC—Index [¥ BY A 1] & N-1, #F T DCI
format 3A, TPC-Index WJEUE ] g M—1. X FEdcuf>k i, UE @it TPC-PUSCH-RNTT sk #
TPC-PUCCH-RNTI Z: B4 DCI format 3/3A, K2 )5, 8L TPC-Index 2L H 1Y TPCHAg 2 .
A, DCT format 3/3A #'8& T LTE Phidg I AR ZF M b RIL, MR BB 2, H&
LTE 2% uiii 8 28 0 S48 3 4% (1) 22 132X DCT o

[0039] 2T B3R DCT format 3/3A [RIFRFIHE, ALt f7) 18y eNB & 55K 5 UE FSE 2952 11
M-RNTT fit B 45— 40 UE, B eNB HI45 /)N X S 357 MBMS (114 A 5156 6 1% M-RNTT fil B 45 —4H UE
A TR DCIformat 3/3A, 2R 5 eNB 48 1% M—RNTI Xf 4k # A MCCH notification fJ DCI
format 3/3A ff) CRCHEAT I, F /] UE & 3%iZ DCT format3/3A. tH T ASSZHERI Y A DCT
HE format 3/3A S MCCH Z BB AN, M T LR R BLE F8e SOHnY DCL VS, 8
o i R 2 A 3R R A R BLR 3% BT LR DCL VY &, WO R R I 5 /) » FRAR
7 MCCH 2z S AN IR A4 B, JF HAR s 1A S548 2o [a] A fE 18 By A FH 22, B LA e ik 1 AH
RHA ) MBMS G 50 7 VAR B EHEWHEE 2 L DCL B, M R G R A s R, A
HA R R FE K DCT I BAFAE G M A e A B8R 50 8 TAEA PR A L8 R AR R IX
e X DCT W B S ECBIEAN A, F2ma 5 78 A HL 8 22 25 8] B AR IR 1K) DCT yH JE I I 2.
[0040]  fLIEHh, 7E IR K@ &0 77 v, 2P 3R S102 H A 5 :eNB 1 UE [& @ & — 4
RNTT {8 4 M-RNTI, i% M-RNTI [F]i5 4 DCT format3/3A [¥] TPC-RNTI frksz, TPC-RNTI fu.5%
TPC—PUCCH-RNTI F1I TPC-PUSCH-RNTI,

[0041]  ASCTHEWIAE RG] RNTT BB R P WE T eNB H 2w &R ER A ENIE [ — > RNTT /Y
{8 4 M—RNTT, % RNTT (48 [R5 24 DCT format3/3A f¥) TPC-RNTT =2, BIi%{H eNB W] ElE A
TPC-PUCCH-RNTT 8% TPC-PUSCH-RNTI. 1% M-RNTI 1] 2y eNB F1 UE TH5C 44 52 (K BRIAE, tH 0]

7
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eNB B o 1% M-RNTI JB 4045 UE, {15 UE 3540 M-RNTT B3 X, HHm AR #51% M-RNTT 48
22753 DCT,
[0042] i Hh, 7F LR (RE 40 A7 v, M=RNTT R DCT format 3/3A ) TPC-RNTI L =2 %

FFFDh, Rl 16 JE#I%L FFFD. 7EZRZEM) RNTT HUE R 1, FFFDh JeU A A 47 B LA » A< S 45 D X
FHRF 7R ERS X, B FFEDh [A]R 24 DCI format 3/3A ) TPC-RNTI LAz M-RNTI FL==, eNB
B HCE D TPC-PUCCH-RNTT Bl TPC-PUSCH-RNTI, {13 1 AT7R.

[0043] K 1 ARIEAKR A — S fo] ¢ RNTT HUE £

[0044]
18 (16i4)) RNTIX R
0000 N/A
RA-RNTI, C-RNTI, Semi-Persistent Scheduling C-RNTI,
0001-003¢ Temporary C-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI
C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary
003D-FFE3 C-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI
FFF4-FFFC i Rasi
M-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI
FFFD ( WRNTIHM-RNTI, TPC-PUCCH-RNTI#=
TPC-PUSCH-RNTI: ¥ )
FFFE P-RNTI
FFFF SI-RNTI

[0045] {3k Hh, 28 B3R (938 20 77 ¥ A, M-RNTT I DCI format 3/3A ffJ TPC-RNTI 3%

A FFE3h, Bl 16 HE 1% FFF3. £F R4 RNT1 BUE % P, FFE3h 5 A& 54 TPC-PUCCH-RNT1
and TPC-PUSCH-RNTI (8 X, A S H 7> 7 M-RNTT 38 &% X, H. FFF3h [F]#) 24 DCI
format 3/3A [#) TPC-RNTI 2L=2, eNB Rl HELE 24 TPC-PUCCH-RNTI Bk TPC-PUSCH-RNTT, i
% 2 s

[oog6] 2 MRIEAK HIZE =SCHtiBl 1) RNTT HU{ER
[0047]

1 (163 4)) RNTIH# A
0000 N/A

0001-003C RA-RNTI, C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary
C-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI

003D-FFF2 C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI,
TPC-PUCCH-RNTI and TPC-PUSCH-RNTI

M-RNTI. TPC-PUCCH-RNTI and TPC-PUSCH-RNTI

FFF3 ( SLRNTI®ZM-RNTI, TPC-PUCCH-RNTI#=
TPC-PUSCH-RNTIZ ¥ )
FFF4-FFFD 1R thd¥
FFFE P-RNTI
FFFF SI-RNTI

[oo48]  fRikdh, /£ L& /5 vk P, DCT format 3/3A q:mp/\tl:thﬁﬂTy%%zMCCH

notifications
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[0049] A HH 24 eNB 7532 &35 MCCH notification i, eNBA|HI DCI format 3/3A
1 P A~ EE S & 3% MCCH notification 45 UE, HiZ% P AN EUAF4E M-RNTT A7 [¥) DCT format3/3A
TRy B ARRASE B S UE BTN, B 55 2332 MCCH notification WY S /¢ UE %1i& DCT format 3/3A
FP R AL R 2R T 2 MCCH notification AN AR E K AERT UE [¥) TPC f%o XA, 1613
20 ®) DCT 1 UE 5 T M P iz B #) MCCHnotification.
foos0] ik, 75 bk i@ sy vE, A8 U8 DCT format 3, ) TPC-Index 24 1 ~
[ P/2 ) TPC d34 F T-%%32% MCCH notification, H[ P/ 2 g75xf P/2 BEAT i b I
[0051]  AsCiEw A A DCI format 3 K iEMCCH notification [ITH{E, BT DCI format
3 A~ UE 1) TPC A 4 K/ 2 HURE, W4 MCCHnotification &5 H I AT P A LE 4 X R
$fP/2]/\ TPC #iy4>, DCT  format3 "h 4% P 4~ L4 MCCH notification #1585 ) TPC
#r4 (TPC f4 #1 ~ TPC #7 4 #[ P/2]) ABEHE oNB Al T RIZALAT UE [ TPC A 4 4h, H:
& TPC f74 (TPC A4 # ((P/2]+1)~ TPC #74 #N) eNB 3 1] H] T 7& 8 TPC-PUCCH-RNTT &%

TPC-PUSCH-RNTT {8 Fic & 4 M-RNTT [ IR 4E UE ff) TPC 4.

00521  fLikHh, 7E Bl rpad an y vk, FH 68 DCT format 3A, W TPC-Index 24 1 ~ P[]
TPC fy% FH T & 125 MCCH notification.

[0053] 7 Sz ji4) & 5% F DCI format 3A & 2% MCCH notification K% W, i T DCI
format 3A AR UE 1) TPC Air-% K/ 1 EUHRE, k% MCCH notification fdy HIFKIHET P AMEE
B RTF P A TPC 452, DCl format 3A 4% P EUAEF MCCH notification ¥ & 5 A TPC
T4 (TPC 4 #1 ~ TPC fiy % #P) ANBEWY oNB J TR /THT UE /Y TPC x4 4b, H'e TPC iy
A (TPC fix 4 #(P+1) ~ TPC fir4 #M) eNB # 1] H T4k # TPC-PUCCH-RNTI 8% TPC-PUSCH-RNTI
FIELBC O M-RNTT 4L UE ¥ TPC i %o

[0054]  PLidkdh, /& IR B8 77 vk, /5 28R S104 2 J5 A5 UE #R#E iR M-RNTT K75
DC1 format 3/3A, FFEZEY DCI format 3/3A T P A~Ebd:, 3RHY MCCH notification. HH T
eNB B DCT format 3/3A "I P ANELRE & TH T &K ZMCCH notification, # UE fE4E 2R 3
DClformat 3/3A )5, BRI X — 252 HENT DCT 347128, M FREY MCCH notification.
[oos5] It 1k M, /& F & 19 38 %0 J7 % b, 7E 28 B S102 2 17 i& B F5 :eNB % & MCCH
notification HIELEF 40 P, 3004 P (58540 UE.

00561  ASLptfs] P {E AT HH eNB R IEELE 1Y, 76 eNB & M-RNTI Z {7, eNB il = 215
A ] UE Bl PR, P BRI BEEAEE 1,2,3, %5 ;35 eNB AN P {HIHTRREZREC &, BI UE R F
HTECE PAERIEEE S, WHIACKH P BN 2, B P = 20 ARSH] T SCREXT P AT R
TEECE, T HE R 7 MCCH notification M AIALHIH RIGHEFY EIE.

(00571 5 Sttt

[0058]  ASKjtifaIrh eNB AR P EUFATRIZRICE, R UE RIKRIH THECE P EM =EE S,
BEISFAK PO ERUAE, B P = 2 3k A, ANSta o] K A W13k 1 Fr7s 59 RNTT BB A M-RNTT 2k
1THCE , Bl M-RNTI = FFFDh,

[0059] 4 MCCH KA FER, R FEFE RIEP I MCCH notification 8 E25
UE, #> MCCH notification A 1 HUMr, WIASSE 5] @ A0 Jr A B S LR PR -

[0060] & B —, eNB F) H DCT format 3 2k & 3A v [@ 52 I BT 2 4> L ¢ 7K 2 MCCH
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CN 101998270 A W BB B 7/10 71

notification {4 &, JfH M-RNTI = FFFDh, 2= IL3& 1, X} iZ A& # A MCCH notification [
DCI format 3/3A [ CRC BEATINHL, W) UE 4G AN38 1% M-RNTL X R [ DCI format 3/3A L J#)
BT 2 AN LBy A4S A Z I MCCH notification Y5 E WA A& A UE [ TPC f7 % ;eNB X7 Hc T
TPC-PUSCH-RNTT 8( 3 TPC-PUCCH-RNTI ( ZifA TPC-RNTI) JyER M-RNTI —#E{E (FFFDh) [#
—2[ UE :

[oo61]  # eNB LB iZAH A UE ZHH2 DCI format 3 FH T&%wi%4H UE B TPC &4,
4 eNB ANz 43l iZ4H UE H B4 — > UE 1] TPC—Index & 1, W& 4 Fizn, M-RNTT i3k
¥} DCI format 3 BIZE—4 TPC en S BT H ) 2 bl H T4% % MCCH notification Wi ANEE/E
AT UE [ TPC 474, 1% DCI format 3 o TPC—Index A 2 ~ N B4 TPC fiy 4 1] A&k
N-1 /> TPC-RNTT >} FFFDh [#] UE 1] TPC %, FrLL eNB 1] 4> Fcdp & N—1 > UE f#¥) TPC-RNTT K
FEFDh ( g J2 [7] M-RNTT AHZ% ) , SR J5 @il il & UE TPC—Index 4 2 ~ N #57n2RiX & UE % H
¥ TPC 4

[0062] *f, eNB Bl B iZ41 T UE RA K& DCI format 3A Fi T{&%5i% 4 UE 1Y TPC w52,
A eNB AN EiZ4H, UE A [ AF4a— 4> UE ) TPC—Index & 1 A1 2, W&l 5 A7, M=RNTT fii
I DCT format 3 IS — RIS — A TPC T 5 18 2 Lo T4& %y MCCH notification
M ASBEVE AT UE 1] TPC 454, 1Mii% DCI format 3A A7 TPC-Index & 3 3 M [HRLE TPC 4y
A u] A # M-2 i TPC-RNTI & FFFDh f¢) UE K TPC #ir4>, JiT LA eNB 1] 43 Bt &% K M—2 > UE #Y
TPC-RNTI &y FFFDh ( B 542 [F] M-RNTT 445 ) , 2R J5 8 i Bl & UETPC-Index i 3 ~ M RIE7R
XL UE % 511 TPC fv % 5

foo63] U 3® —, 7% % I8 Wy MCCH 4% 51y B 19 UE i@ ik M-RNTI ## 28 7k 2% 47 MCCH
notification ¥ DCI format 3/3A, eNB &A= MCCH 2% 51 1@ 1k M—RNTT I3l DCI format
3/3A &% 7 MCCH notification V&, BTk £l ik M-RNTT #7 21)iZ DCT format 3/3A 5
BEH EIR P ET 2 A EURESREA R 1) MCCH 42 5134 &, IRLE L T TPC-RNTI 25 M-RNTI ¥ UE
Wk BB Y TPC-Index 24 H I TPC #74.

[0064] I I A S5 W] AN, A MBMS Mk 5% 7 =K #m #) MCCHnotification vi J& [F) H & 2 o
i TPC s ARl B T4 DCL format 3/3A FiEfT R 2%, #E4 T %118 MCCH notification
FEIR—AHTI DCT, AT FRAS T 35 I E K IR EL, 942 T PDCCH 2> JE48 4R ] S /5 18 B Ut i) 17
B, ATHE S T8RRI H .

[o065] & = Sijitafs)

[oo66]  ASLjiEfs]  eNB X P AEIEATREERECE , BRI UE B H THCE P EM & 2152 B
K P A eNB AR EEA P ECE (M8, Eein P oY 1,2, 3 304k, ASZ i) R i 2 A
RNTT H{E X M-RNTT UFATECE, R M-RNTI = FFF3h.

[0067] 4 MCCH JZEARTH I, R T TR 1% P 4 ELdFI MCCH notification 7845 UE,
M MCCH notification Ay 1 LEiRe, WA ST 9] (i@ 20 i BLFE LU DR -

[oo68]  PHE—, eNB L) VB FEEE R P B, P = 1,2, 3, WPTH MBMS Zmln]
A7 %24~ MCCH notification ¥ & ;

[0069] & B —, eNB H| HI DCT format 3 8% 3 3A & [& 52 09 /7 P 4> Eb 4 & 2% MCCH
notification #4& JF{# F M-RNTI = FFF3h, 28 L3 2, %1% 4& %7 MCCH notification [
DCI format 3/3Af) CRCIEAT BNk, W MBMS UE P40 4138 iZ M-RNTT X R DCT format 3/3A
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ERIRT P A EERE R A Z AT MCCH notification ¥ B M ASBAELAT UE ¥ TPC fiy4 seNB X+ 43
it 7 TPC-PUSCH-RNTT m¥ 3 TPC-PUCCH-RNTI ( & HK A TPC-RNTI) 4 PR M-RNTT —FE4H (FFFE3h)
%#éﬂ UE :
[0070]  # eNB ECEZHITH UE R DCI format 3 FH TAEMZZ UE ¥ TPC 74, I
2, eNB 42 AMZAL UE 1 IIAEAT— A~ UE 1 TPC-Index 5 1 $I[P/2] i p/2]* 24 beks
H o MCCH notification (5 WA F & WA REVE AT UE ¥ TPC 3%,  MMiZ%DCI format
3 71 TPC-Index 4 P/2 ]+ 13 N HFR£E TPC iy 4 T A& %K ¢ 4> TPC-RNTL Jy FFF3h f) UE fJ TPC
w4, L eNB H] 40 Ee 85 KN =[P /274~ UE [ TPC-RNTI 2 FFE3h ({430 /2 [F] M-RNTIT #1256,
RIGIHITELE UE TPC—Index M| P/ 2|+ 13 N $8753KIX 46 UE % H i TPC #rd
[0071] % eNB FLE %4 PTA UE KRAHME DCL format 3A H TA&4mix4l UE E’J TPC 4>,
W4 eNB AN arEliz 4 UE (AT — > UE ¥ TPC-Index 4 1 3] P, §7 P 4 TPC 74 At
1) P by FH T4% % MCCH notification M ANEEVE /LA UE (1) TPC i34, 1 i% DCIformat 3A
H TPC-Index &y P+1 2 M [ HBLE TPC iy 2 0] 4K 2 M—P /> TPC-RNTI 4 FFF3h [ UE %] TPC @iy
A, T LA eNB A] 43 i 5 K M=P D UE f#] TPC-RNT1 & FFF3h ( Himh 42 [7] M-RNTT #H2% ) , SR 5 1d
S ECE UE TPC-Index 24 P+1 3 M SRR 2L UE &% A TPC 474
foo72] & 3® —, 7% %2 I8 Wy MCCH 4 55 38 & 09 UE 8 i M-RNTI # 2 #& % 5 MCCH
notification [{] DCI format 3/3A, eNB A&/ MCCH 22 58 3@ it M—RNTT Jn$kAg DCI format
3/3A 3% T MCCH notification JH &, TR & umiB ot M-RNTT #:31%1i% DCI format 3/3A )5
B BRI ET P A EL AR SRR B ) MCCH 7% 513 5., AR LEHLE 7 TPC-RNTT 24 M-RNTT f#*) UE
HECE I TPC—Index 2HLSS B /Y TPC fiv 2.
[0073] ARSI TR T eNB X PAEUATECE , S eNB FRE SEPR I i X P A 35T 14
B, MR T MCCH 78 5538 40 ik ko
(00741  ZEVYsLjEfs
00751 &l 6 7x HY 7 MRS A% e BH 5 DY S ) (4 8 N B8 B R A5 R P i A
[0076]  Eo EH#LH: 602, I T eNB 41 UE B B WS4 2 19 M-RNTI ;
[0077]  KIXALH: 604, F] T eNB {# 1] 3R M-RNTT XJ & %47 MCCH notification [ DCI
format 3/3A ) CRC AT INFA, FF 1) UE RIEMPLIE 1 DCI format 3/3A.
[o078]  AsjE o) oy Jo K I & AR ER 602 H T eNB Jy—41 UE B & P J6 4 52 10 M-RNTT, BfI
eNB HR 35 /> [X 52 FF MBMS (R 40 S8 1L %1% M-RNTT Bl ' 25— 4 UE A T4 DCT format
3/3A, SR K RIEREHL 604 4 H 5 R UE 252 4 (1 M-RNTT X 2% #35 MCCH notification
I DCT format 3/3A f¥) CRC HEAT INHA, I 1] UE A&iX1Z DCT format 3/3A. M1 T ACSEHEF]HY
AR DCT JH S format 3/3A SKSZHL MCCH AR BEIH AN, H T 0 75 2E4 B3 2 558 8 SURTIY DCT
R IR T2 A 348 R 2 R LA B3 2 R DCL 75 S, B0 T R 110 s))
/s, BRAK T MCCH 28 SE Al FN 0 52 2% 15, JF B3R 7 A 48 2R % ] Jo [ 18 B IR 0 R A %, AT
DL AR T AH G A H 14 MBMS 18 40 75 V5 77 B B e B2 8 L DCTL W B, X Rt i A i ek
B, HE A5 8w L DCL 1 BAFAE G M AN A Bk A s A TR R AL R
AR IEFE X DCT 8 B2 S ECRIEA L, W R G 78 AL R 23 0] LR IE W DCT A
T ] 2
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CN 101998270 A W BB B 9/10 71

00791 Ll 7F b I8 AN E B, Al EAC U H AR HE M-RNTI AL EALE, T eNB
UE [#] 52 1% & — > RNTI {f 24 M-RNTI, i% M-RNTI [F]i5 2y DCI format 3/3A [ TPC-RNTI frik
=, TPC-RNTI 44F TPC-PUCCH-RNTI F TPC-PUSCH-RNTI.

[0080]  ASSLi 5K A M-RNTT PCEBEELAE R RNTT HUER P12 B T eNB R £ um #ER A
SHTE A RNTT fR{E 4 M-RNTT, % RNTT {E [F1IN 24 DCT format 3/3A ¥ TPC-RNTT 3=, H[I
SKF TPC-RNTI it B A Hefid B i% M-RNTI 24 TPC-PUCCH-RNTI B¢ TPC-PUSCH-RNTI . i% M-RNTI
T A eNB I UE TS5 2952 RS, tB 7] i1 eNB ¥ B S5 B9 1% M-RNTT i@ 44y UE, {45 UE 3k
SN M-RNTI A HE S, MR YR 1% M-RNTT #8453 DCI.

foo81]  fhiktth, 7E FiR (5@ & B vh, M-RNTT 1 DCI format 3/3A [ TPC-RNTI dL= %
FFFDh, B} 16 #E#]%L FFEDh, 7E R 01K RNTT HU{H K H, FRFDh JE A A £ BF LU, AR S it 49 )
Fof FCE T T ek S5 X, B FFEDh [RIBT 34 DCT format 3/3A (1) TPC-RNTI 2£352, eNB A4 H 0
‘B A7 TPC-PUCCH-RNTI 8% TPC-PUSCH-RNTL, 413 | Fi R

[0082]  fhiddth, 7F iR M 42 & b, M-RNTT FI DCI format 3/3A [ TPC-RNTI 3L= 4
FFF3h, B 16 8 HI 50 FFF3h. £ R ZE A0 RNTT BUAH 36 A7, FFF3h J5 A 5 # TPC-PUCCH-RNTIT
and TPC-PUSCH-RNTI f 75 S, ARS8 FO 57 7 M-RNTI 938 &% X, B FFF3h [AJiN 24 DCT
format 3/3A [¥] TPC-RNTI 3L=2, eNB R4 HBCE 2 TPC-PUCCH-RNTI 8% TPC-PUSCH-RNTI, 411
£ 2 Ji7R.

[0083]  PLikHh, 7E ik (3@ &N 32 & 1, DCI format 3/3A [ P A~ Ebd¢ A T & 2 MCCH
notification.

[0084]  ASCiEMIH 24 eNB FEE 3% MCCH notification B}, eNBAIH DCI format 3/3A {1
A P AN EEER &2 3% MCCH notification 25 UE, HiZ P A~ ELHFZE M-RNTT XM DCT format3/3A
) EL R B A UB 40, B S5 24305 MCCH notification yi B UE %118 DCI format 3/3A
P LU AR R A2 MCCH notification I A2 AR ZLMAT(A] UE [¥) TPC iy IX KR {1115
B2 3 DCT 1 UE 5 T P iz B3 MCCHnotification.

foo85]  fLitth, Wl i@ A3 BB BB e, A T UE R4 ik M-RNTT 3813 DCI
format 3/3A, JiZEL DCI format 3/3A FH{ P ANLURE, FREX MCCH A & T eNB 1%
'® DCI format 3/3A H P AEeds &1 TH T K%K MCCH notification, # UE fEF8 2R F DCI
format 3/3A J&, BIAR IR IX—20 2 B4 DCT 347 52, M 3REX MCCH notification,
[oose]  fLikdh, FIRNIEMEE B LK P EKEFRY, H T eNB ¥ E MCCH notification
LR =400 P, 3148 P AES 40 UE.

[0087]  ASLEWIKH P (E B EAEL, WL FFE eNB Xt P (B U T RIGHLCE, 7E eNB BEE M-RNTI
Z T, eNB il i) UE |k 215 2ok ALE P, P I BEE(EHE 1,2, 3 35 eNB A4 P {EE
ATRFERECE, B UE RGBT TECE P& ZE 2, WACH P REGAE, B P = 2. AR5
BT SRR P AT RAEECE , T2 T MCCH notification MBANHLHIA RGP FE
o

[0088]  MULL ERydfiiR T, v UL Y, Ak B BRI SE R IR T R S esh B/, FRAR T
MCCH ZZ 53 FNIF B2 24 B, JF HAR e 7 AR R 2R 2 E E B IR H # .

00891  WAR, AR IM B A A RN Z I (1, B A R BH 19 8B He s 4 25 3R] LA i F
R vH SR E R ST, e AT AT LR P AE AT b, B AT AE 2 T R B T A R
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(R 2 L, Tl e, e AT ] DA TF S0k ] SRAT IO RE P ARBE R SIEEI, AT, W LR A A7
LEAF B T SR E R AT, S8 R e A1 73 0l A s A4 Al L B B R, sl 1 e AT
I 2 AR BOD BRI R B L B HOR SEIE . 32X, AR B AN BR ) TR SE )
REAFAER A4 o

foogo] DAL AN Sy A< & B I 8 SR 1T 2 AN T R ARAS A B 06T AR ST
RN GL R AR B AT LU Bl S ONAR AL o FLTEAS A B RS AR A U2 4 BT RO AR AT
VA S R L A, AL EAC R B I R TE L2
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

L Attorney Docket Number | US76497
Application Data Sheet 37 CFR 1.76

Application Number

. . INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
Title of Invention SERVICE

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

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
01610658544 6 En po16-08-11
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 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.
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Application Data Sheet 37 CFR 1.76

Application Number

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST

Title of Invention SERVICE

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

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

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

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

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

B. Applicant DOES NOT authocrize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Data Sheet 37 CFR 1.76

Application Number

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST

Title of Invention SERVICE

Applicant Information:

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

Applicant }

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

identified in this section.

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

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | by, kabushiki Kaisha

Mailing Address Information For Applicant:

Address 1 , Takumi-cho, Sakai-ku,

Address 2

City Bakai City, Osaka State/Province

Country ‘ )P Postal Code 500-8522
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add
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L Attorney Docket Number | US76497
Application Data Sheet 37 CFR 1.76

Application Number

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST

Title of Invention SERVICE

Applicant Iz

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.5.C. 117 Joint Inventor

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name FG Innovation Company Limited

Mailing Address Information For Applicant:

Address 1 Flat 2623, 26/F Tuen Mun Central Square

Address 2 22 Hoi Wing Road, New Termitories, HK

City uen Mun State/Province
Country ‘ CN Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee (1

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

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. []
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Application Data Sheet 37 CFR 1.76

Application Number

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST

Title of Invention SERVICE

Prefix Given Name Middle Name Family Name Suffix

] i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

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

Email Address

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

Signature:

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

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

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

Signature |/Tung-Yun McNally/ Date (YYYY-MM-DD)| 2019-02-08
First Name 'Tung—Yun Last Name | NcNalIy Registration Number 6,725
Additional Signature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35U S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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.5. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

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

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

2. 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 Arecord 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.5.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 Organizaticn, pursuant to the Patent CooperationTreaty.

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.5.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 1.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant {i.e., GS5A or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this systemn 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.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the pubilic if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. 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 viclation of law or regulation.

EFS Web 2212

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000066




Attorney Docket No.: US US76497

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : TBD

Application Filing Date : TBD

Examiner : TBD

Art Unit : TBD

Confirmation No. :  TBD

Attorney Docket No. : US76497

First Inventor : Chongming ZHANG
Customer No. : 145688

PRELIMINARY AMENDMENT

A Listing of Claims begins on page 2 of this paper. This listing of claims will replace all

prior versions, and listings, of claims in the application.

Remarks begin on page 4 of this paper.
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Listing of Claims

This listing of claims will replace all prior versions, and listings, of claims in the application:

Claims 1-44 (Canceled).

Claim 45 (New):
A User Equipment (UE) comprising:

receiving circuitry configured to receive downlink control information (DCI) on a
narrowband physical downlink control channel (NPDCCH) after receiving Single-Cell
Multicast Control Channel (SC-MCCH) information; and

processing circuitry configured to acquire, in a case that the DCI includes (a) a first
field indicating an SC-MCCH information change notification and (b) a second field
indicating a resource for a transmission of another SC-MCCH information, the another

SC-MCCH information based on the first field and the second field.

Claim 46 (New):

A base station comprising:

transmitting circuitry configured to transmit Single-Cell Multicast Control Channel
(SC-MCCH) information; and

generating circuitry configured to generate downlink control information (DCI) which
includes (a) a first field indicating an SC-MCCH information change notification and (b) a
second field indicating a resource for a transmission of another SC-MCCH information;
wherein

the transmitting circuitry is configured to transmit the DCI on a narrowband physical
downlink control channel (NPDCCH), and

the transmitting circuitry is configured to transmit the another SC-MCCH information

using the resource indicated by the second field.

Claim 47 (New):
A method performed by a User Equipment (UE) comprising:
receiving Single-Cell Multicast Control Channel (SC-MCCH) information;
receiving downlink control information (DCI) on a narrowband physical downlink

control channel (NPDCCH);
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acquiring, in a case that the DCI includes (a) a first field indicating an SC-MCCH
information change notification and (b) a second field indicating a resource for a
transmission of another SC-MCCH information, the another SC-MCCH information based

on the first field and the second field.

Claim 48 (New):

A method performed by a base station comprising:

transmitting Single-Cell Multicast Control Channel (SC-MCCH) information;

generating downlink control information (DCI) which includes (a) a first field
indicating an SC-MCCH information change notification and (b) a second field indicating a
resource for a transmission of another SC-MCCH information;

transmitting the DCI on a narrowband physical downlink control channel (NPDCCH);
and

transmitting the another SC-MCCH information using the resource indicated by the second

field.
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REMARKS
Claims 1-44 are cancelled, claims 45-48 are newly added. Support for the newly added

claims cans be found in at least paragraph 11, line 33 to paragraph 12, line 12; and paragraph 13,

line 37 to paragraph 14, line 25. No new matter is added by this Preliminary Amendment.
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CONCLUSION

If the Examiner believes that there are any issues that can be resolved by a telephone
conference, or that there are any informalities that can be corrected by an Examiner’s amendment,
please call the undersigned representative at the number given below.

The undersigned representative requests any extension of time that may be deemed necessary
to further the prosecution of this application.

The undersigned representative authorizes the Commissioner to charge any additional fees
under 37 C.F.R. 1.16 or 1.17 that may be required, or credit any overpayment, to Deposit Account
No. 505142, referencing Attorney Docket No.: US76497

Respectfully submitted,

By / Tung-Yun McNally /

Tung-Yun McNally
Registration No.: 66,725
ScienBiziP, P.C.

550 S. Hope Street, Suite 2825
Los Angeles, CA 90071
Phone: (213) 426-1771

Fax: (213) 426-1788
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23, — PR ERE AT OT 1, BFE:

RS AP FATEHI{S1E NPDCCH BRI FATHEREHIER
DCI, Frif DCI 23 Frid DCI fenpE B E & B/ X 2 (G iE
SC-MCCH 15 S B 51; LI

{E25— NPDCCH b &% FATHEEE 615 & DCI, #5727 SC-MCCH 8
B UL AR HE iR 55— NPDCCH ) DCI g~ & i% SC-MCCH
{—g =

24, RILBCREER 23 Frikf7rvd:, Hp, Kk 5B/ X Z %65
i# SC-MCCH A XPIELEG S, FrdilEE S b asEH Tk
NPDCCH B #3 AR DA BB i A 5 S, 5 a8 A TR 26
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— NPDCCH M # iR AH A5 BB I A AH S B

25, MRIWBORIEER 23 Frik 77, Horb, fEAHRIREGE F AR —
Z R IEH— NPDCCH {518, VLR TESE i %1 & 155 — NPDCCH {518 .

26. fRIERFIELR 23 Frikpg vk, Hip, R85 —#k LRIER —
NPDCCH {518, VLRAES 3k ERILH — NPDCCH 5iH

27. *Eéﬁ*xﬂ%ﬁé 23 Frikpg 7, Hh, Tk SC-MCCH 15 B &%
BAESAEEERGE DO ED, % EK A NPDCCH DCI #% =3
H XA SC-RNTI E‘z%ﬂ?%%ﬁé)\ﬂllmﬁﬁu P-RNTI %} CRC R4 i3k
AT hndk .

28. MRIEACFIELR 23 ik J7ik, Hp, Frid SC-MCCH 15 B AR T
BHESAETITHEEY, BT IHE B AHE DCL SRRl NPDCCH
DCI #% 203 HRH T PR3 A WG BT #5175 P-RNTI X CRC K38 igiE AT
k.

29, MRIEBCRIEE R 23 prid 77k, Hb, KixE% SC-MCCH 18 &
O A ST B

30. MRIEECFIEER 23 Frk ) J7vk, Hp, frid SC-MCCH 15 B85
B A ek R .

31. MRIEACRIE R 23 ik 7k, Hp, Arid SC-MCCH 5 BB &
BT Z A Rk .

32, —FREEESEHAT B TV, A

(EAE Y M AT HE1E NPDCCH &% N8R4 B DCL,
FTi& DCI Hp a2 s/ X 2 #E#H1{5 18 SC-MCCH 15 B A s i@ 41, LA TR
7~ SC-MCCH 15 & AL ¥

AR ATk DCI B $87R & i% SC-MCCH {5 E.-

33, MRIERCRIER 32 Frik i 777k, .

Kk G /NX Z B HE1E SC-MCCH A XL BS R, ridkilE
=B TR IR NPDCCH B3k A8 s B a3 I A A e s B .

34, —PhELuE, EFE:

—RIBFIG, WEALE VLS A E M7 1E NPDCCH
Lﬁiﬁ%?ﬁr%‘i%?ﬁ%w = DCI, firid DCI 83 ik DCI #87~B9H S 6

A~

—Z

=1
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FLUNX 2B H{51E SC-MCCH 15 B2 s B &1 DL

B RGEAIT, WECE NS -— NPDCCH &% FATEEER I HI(E
& DCI, #57~ SC-MCCH 15 & 8164, LAXARIEITIASE — NPDCCH E /Y
DCI #4878 &K i% SC-MCCH 5 E..

35, MRIERCRIEIK 34 iRy, b, Rik5R/DNX Z GG
1 SC-MCCH A RHIELEG R, FrdilEE S b arEH T I md s —
NPDCCH HI#i AR DA BB i A G5 B, B 88 A TR 2
—~ NPDCCH B #E AR A5 BB I [ AH S B

36. MRITHCRIEER 34 pridfyddsl, b, fEMHRRER A%
Z R IE S — NPDCCH 1518, DL AESR i %0 % 5 3 — NPDCCH {51 .

37. MRIERCRER 34 Frik iy, b, 7E7ESE 3 LR IEs —
NPDCCH {518, AAAES ik FAiX s — NPDCCH {Sif.

38. MRIEALFIELK 34 pridpyesh, b, B SC-MCCH {5 B A8
HHBEETHEENRREE DI HEEH, % E KA NPDCCH DCI #% 03
H RHA SC-RNTI 83 MG 63 A MIIEET #5318 P-RNTI X7 CRC #4805 E
ATk

39, MHEBUR] LR 34 Pridpy s, Hrr, Frid SC-MCCH {5 B8
BAEEAESIEEY, BT IHE BALHP DCI R MU NPDCCH
DCI #% 3 H R S 2R3 AN MG BT #5718 P-RNTI X CRC RS A% 1T
piji K7/

40. FRAEBOFIEER 34 Frikfg s, b, KiXfEE SC-MCCH 5 2
A B I R FIEE R

A1, ARIEBCRIEER 34 prid i Esl, Hob, ik SC-MCCH 8 B2
B A e R AR .

42, FRIEBCREER 34 Frik g2, L, Frid SC-MCCH {5 828
BATHZA RSN .

43, —FhdLuk, B

BB RIEE G, BRECE AR TR MTiHGE1E NPDCCH &
% TATHERR I HIE B DCL fiid DCI & /X 235451
SC-MCCH 15 B @ A1, LLAFER SC-MCCH 18 B BfE5m: LAK

B RIK T, #AC E VAR E FTIR DCI B8R K i% SC-MCCH 15 E..
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44, FRYEBUCRIZER 43 FriRpydEnt, WwaHE:

RSB/ X ZHEEHIGEIE SC-MCCH )AL EE R, FridicE
R AT A TR NPDCCH B3R AH 525 S8 I TR AH 215 B .
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B Bf] F

BNX 2 BB HE BB &

BeAR G
AR R TCERIBAG PR SR . s Ak, 3 e s /X 2 48k 55 1
5 DA AR T I B

BREAR

b #2245 B PR BE KR R B B oL, B A Se 4
HICE RIS 2, BIARAR] N ERAT 0] 4R P 76 A fa] B () A a] Hb o7 #5 )
DLSRAS S BN SRR . TAT 3] 2020 4F, EIBGE & BB KA T 500
.58, FA LA 100 125044 AT fese FAURCFAR i, R eEplifsg s
ASHIEBIPLES, 2% X i pbLas . Rlitk, aofl vzt R DA G =7
7730 B — T SR AT 7 R DR

9T B HSIEL Y BE, £E 2015 4E 9 H 2447 3GPP RAN#69 4>
2 b, BEARGEKAETRIGGPP) K IAEUETIE (LTE) Bbriipig
HT A TAEDIH (S AEL R SC#k: RP-151621New Work Item:
NarrowBand IOT (NB-1oT)), Hal##R. 2 A (NB-IoT). fEi%
WH BRER R, NT e B N e IR ThEE . KAFPL. PRakA. &
FRARTENR, NB-IoT ¢ B N TAETE L FAT 180KHz HIAE T Rt. H—
B NB-IoT RGIC 58 T A AR ThRE & i, B RS E S #EE 5.
R R B EARE PAT IR RIE AT OGRS . R R R RN R AF
B T E. KR REGTFHHLLHAE BRI RS ZIEHER, 752016
6 HZATH) 3GPP RAN#72 x4 g T LAY 5E NB-IoT. SZHLE RN
HBGRH ) TAETIH (ZRAELHCHR: RP-161324 New work item
proposal: Enhancements of NB-lIoT), BH#fits HACI A B 13 liiAR) LTE
SC-PTM Rt p Eemli 58 NB-TIoT RGiH B 2 7L 4.

AR LTE £%iF, SC-PTM (single-cell point-to-multipoint:
NIRRT 2 D EHRTE RN N BT B9 2 AR ) #5512 R AL

1
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RSN T W 48 (518 SC-MCCH A1 SC-MTCH, ‘&Al1& FI1E
DL-SCH &% 2518 . A, SC-MCCH (Single Cell Multicast Control
Channel, F/pX ZHERHIGEIE) AEHEE, #HEARESAE: JHid
XEATHZ 5258, BLAGZO S TAERNY (518 SC-MTCH B &
FIZU AL E ;. SC-MTCH (Single-Cell Multicast Traffic Channel, F/N[X
ZRNSEE) S (EiE, #EAH B AR N2

XoF 22 J MV 55 TR R B 28 i 1 S i R auvH B HL SIB20 BT RERI N A,
ZRE SC-MCCH {FiBE R BEATBCE,  VE T SRBAE 242 H (5 18 _ L35 i91E
B RN X H PR & o BB A%, W ZumR$E SC-MCCH
R R 512005 X B A SC-MTCH R 58 F2 A AL B S AN B9 T2
£ 7K % S-MRB(Single Cell Multimedia Broadcast Multicast Service Point to
Multipoint Radio Bearer FL/NX ZEAR) 2 b %5 S 2 R CE K ER),
HFEACLE RLC (Radio Link Control, TG EESD Z . MAC (Media
Access Control, 415t Vs [0 2 1)D JZ UL ER R, R85 ROl 515 B

SRR, Zugid 75 2R PR YT SC-MCCH 518 FHE B2
B4, DIAE B IREUEFT R SC-MCCH {518 L5 B 28 5 il 41

(change notification) R ARAAELH AN . A NBHEMN, MWL
Ml=FES KRR SC-MCCH B2, — HAMENESS HIHEE 45 R,
e B AN B SC-MCCH 15 2., MM A F—AN728 5 B R i & A
AR B RN MR 7R BT SC-MCCH 5 BAEMIIE R : B~ 25 A B3
ki, WMEEMIAEE FTiEGEE (PDCCH) A FMTHEGIE B
(Downlink Control information), i% PDCCH H SC-N-RNTI Jjn#t, Hrp

#A7H DCL &85 8 LWRHME R N, Hh RAZELREE ‘17 7R SC-MCCH
EEMEERAETE .. HPWENZIE NG, FEAAR—F M B3RO
SC-MCCH f£#if PDCCH, i% PDCCH H SC-RNTI nd, 3 f DCI
87" 7 SC-MCCH ¥ S S, P MRIIZE 5, BRI Al AEAE R i 40 5%
R R S ) SC-MCCH 15 8 -

SR, A2 NB-IoT R&ir, N T WLANA, REHETHW &I, I
VAR R — il N BE R AT AR S 4R 7 X AR BT B SC-MCCH 15 2L Hi 1Y
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58, Hitt, %4 NB-IoT 45| A SC-PTM HePhiNf, #FFEFRFHIE
HEHLEI LLAH T NB-IoT £%i.

AN, B R SC-PTM {XAY A 1bit #5787 SC-MCCH 15 2485, 1fj
SC-MCCH {5 BB a & T — e & TS E B R A 5|
B, EEm T REEEIE, Fra B & i S 25 5 5575 i,
i E W SC-MCCH 15 B o W1 2R 283 B S BNV S8 BIF R B K BT E,
TR FF 3K 43 L v K i, R BT SR T B4 R, FEE| NB-IoT
BT B AR, 2R s e 20 JoFE I ThFE .

KB NE

AT fEGE FIRER A, AHIEIRAE T — M KN X 2RI S
& B AL T VAN A

Fopghh, RIEALAR—AT7H, 24T —F B %S UE $UT
7, EdE: BRCGE B TS E NPDCCH R M AT4HE
R 45 B DCL ARYE2E — NPDCCH 1518 _E RS BN B /N X 2 1645 il
{518 SC-MCCH {5 & #H @4 ; LARRYIES — NPDCCH i) DCI #)#5
~EW SC-MCCH {582. b, SC-MCCH S EZHEMEEAE
NPDCCH #J DCI " u83# % — NPDCCH #J DCI f57=H7H B .

MRIEA KR 5 — AN J7H, 3248 T —F i H W& UE PUTHII77,
BFE: HIETFYE NMTEHIFE NPDCCH Fi8;: VLA HERTR
NPDCCH {518 I 89 F AT &g 35 6145 & DCI h % 2] SC-MCCH 5 B
JREIET, tRIE AR DCI ffs w3z SC-MCCH 5 E..

MRIEARAN S —AJ7m, 2T —MA " "E& UE, 85 F—
Bl oo, G E AECE B MTEHI{E1E NPDCCH AR
ATEERR IS %5 B DCL; W s yc, #EAcE VRHE S — NPDCCH 1318 /)
= E RN X 2% H{E1E SC-MCCH 15 B AW @ A1 DLAES 15Uk
BAG, WRBCE NIRHESS — NPDCCH 1) DCI BY#g~#% W SC-MCCH 13
B Hrp, SC-MCCH {5 B @ A1 & /E25 — NPDCCH HJ DCI e
# — NPDCCH #J DCI {87 =~JH E .

RIBA KA S —AJ7m, ##ET —FMA " ®E& UE, 85 F—
oo, #ECE NIRRT EL T HIEIE NPDCCH {S5iE; L&
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B ARWER T, WAL E N FTIR NPDCCH 518 LAY FATSERES HiM5
B DCI ##21 | SC-MCCH {5 B2 @ AhT, #4E ik DCI B4E UK
SC-MCCH § &B..

MREA L AR 5 —ANTJ7H, 3T —Fr R PATR 77, .
LR35 A2 EE M AT RS NPDCCH &% MTEEE IS HI{S B DCI,
ik DCI B3 frid DCI e B B B & B/ X 2 #$% Hl {5 18
SC-MCCH 15 BB WA ; LAKLIEZ — NPDCCH k1% FATHER 2 IS
& DCI, #&7~ SC-MCCH 158 B B4, PLAARIERTIRZE — NPDCCH LK)
DCI §#87~ & 1% SC-MCCH 15 E..

MRIEA LR 5 —ANTJ7H, AT —Fr R PATRI 77, .
AW N T H51E NPDCCH | %% FATHE R 145 B DCL, frik
DCI W& P/NX 25 1E SC-MCCH {5 B HiEA, LLAIESR
SC-MCCH 15 B & ;. #RIEArid DCI Bif5R &% SC-MCCH 15 2.

FRME A B 55— AN D7, $24E T — Rk, fdg. H— KX H G,
WEECE VAR AT B M AT IE NPDCCH B % 174 Bx 3 il
{52 DCI, frid DCI 8¢# frid DCI 5= A97E BE b -5 /X Z #Ei851E
i SC-MCCH 5 B E@EA; LA ZRIEB G, WEE NLEE—
NPDCCH _E &% FATHER #1452 DCI, R SC-MCCH 15 2 1L 4 LA
MG TR % -— NPDCCH | /) DCI HJf57~ %1% SC-MCCH 15 B..

MRME A KBRS 55— AN D7, $24E T — Rkl f4g. 35— KIEH G,
WL E N T AT %51 NPDCCH _E &% MTHERIEHIE R
DCI, frif DCI P& /X 2 H{F1E SC-MCCH 15 B2 il 41,
DL 4R7~ SC-MCCH 15 B BAL 4 UAACEE I RIA B IT, HRALE NRYE T
& DCI B8~ & 1% SC-MCCH 15 E..

B P U B
EIL T SCE G I ERIVEARRA A HAF Y LR SRR = RS
%bu % EZ ’ ﬁ EF[ :

P 1 s AR SEAS H AR A St ] B ) e AU .
P 2 S AR S AS HH AR A St 5] A A O AE
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K 3 2o i TARSEAS HH Al A S B A i R S AT B TR R
FeA .

K 4 &7 i 7 AR A Bl SS9 A Rt AT O DT ER B TR R 1A

A\

T £ A B PR AT L AR S T SO0 AR R B AT VR A R . N TR
AR IRT b BARsiE 770 Foh, AT mERZR, &
W T X S5 A K A B SR AN R R BVE AT A, DT 1k A K B
A B AR S VIV

X LA LTE #5815 R 40 M I 5 82 i3 I RRASAE s 9] B2 R A 5T,
PASZHF NB-IoT RSB FATZL 00 & 4 a0, BARRIR TIRIE AR K B 24>
ST AR, RREIRHEE, ARKUIAR T LA NEETT A, s a]
EHTHE ZH UM IELBEE RS, Hln4)E0 5G BEIRG RS, mA
A PIIE A AR IR A 2 W 2%, B SZHF eMTC. MMTC 45 [ 3k
ZE A o

ERARRIR 2 1, SeXt A K P B A T ARIER S Mo ~ i .
BrAESERH, ARATEEORERSEEG N L

SC-MTCH (/X 23 51E)

NPDCCH (¥ Mrftlf5iE)

DCI CRATESHEED

SC-RNTI CE/NX B E TN M s AR iHD
SC-N-RNTI  CHL/N[X 3 500 28 A\ MG S FiD
P-RNTI (ST AW I AR D

DII (HERBRERE)

CRC (ERRTURFZED

TMGI (KRBT R s A PR D
MBMS (AR B2 5O

K1 R THRYEA G — 2@l K 7 ik ss UE (R SClfRA
&) FIRER] . P 1 Bz, UE 100 355 — 380 110, T s g
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120 A28 4ot 130,

FE—ASfEfl, F—RUB 0 110 $ECE A EWCEE W mE T
1T 1E NPDCCH LB’JF%?%E%%%!J {55 DCIL. Iy 5.0 120 #HECE
AR S - NPDCCH {51 b 5 Bl /X 2 #2518 SC-MCCH
{5 BARHIB A . AEASZ i, SC-MCCH 15 BAS S i@ & Al LA & 25
. NPDCCH #J DCI P ¥ % — NPDCCH K DCI {8~ 2. 26—
W E I 130 #wELE VR IESE — NPDCCH & DCI B’Jaham%%c
SC-MCCH 15 &..

AlER), UE 100 16 0] LIRS B/ X 2 3341518 SC-MCCH f %
FIECEG B . ZACEG B THIEE— NPDCCH BI#EIEAR A5
BB I A 5 B, B AR T3S = NPDCCH B #UEAH OGS
E@‘Z%Hﬁrﬁwaa‘%{%m

ﬂiﬁim % NPDCCH {518 F128 — NPDCCH 15 &5 T-4H [F] A9 %%
W L, 58— NPDCCH {518 NPDCCH 1518 AN £EAH B B+ i P’*J
M 24 %5 — NPDCCH 158 1% — NPDCCH {587 T A B R # e Fi,

— NPDCCH {5 1& 125 — NPDCCH 1§ éf*ﬁﬂﬁ’}%ﬂﬁﬁﬂiﬁfﬁﬁm%mﬁ
Mo

AfiEfy, SC-MCCH {5 B W B Al LEEEHZIR G S DI #H

B, iZiE ESEH NPDCCH DCI #4303 HoRAH SC-RNTI 84 G I o445

WXl B AR IR P-RNTI X CRC B 46547 Ntk . 4k, SC-MCCH {5 &
AP AN Al DLEE AL FIE B, R ST AR TR DCI R A% 20
NPDCCH DCI #% 303 HR S TC e N Wil s AR i P-RNTI X% CRC
RIS AT hndk

Ay, WSS = NPDCCH {5/~ WyH BB &, TIRHETIRTE
N TIHE S, FEEEE ARSI IHE S R SC-MCCH 8 27
B

AfiER, SC-MCCH {5 2 HEAH— kg, tBalblh£
A EERER TR S

FES Szl , 53U I0 110 v DIgEe B MW s T~
T HI{E1E NPDCCH {518 . 2 —FU oo 130 #hd E N =54£ NPDCCH
{518 LA FATEE RS2 1145 B DCI 42 F] SC-MCCH {5 B A8 B im AT,
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R DCI #9458 7~ #2 SC-MCCH 15 & .

2 @ TIRIEAS HOE — AN S g Bk BS pOREE . Wi 2 B
~, BS 200 f 55— ﬁﬁﬁm 210 AR —RIE TG 2200

FE—AS2iEflrh, 5 RIEHIC 210 $ELE NS AW N T
#4518 NPDCCH L,ﬁﬁ?ﬁ%ﬁ%}z% 72 DCI, ATiR DCI 23 ik
DCI fE=HIH S P a5 B/ X 284518 SC-MCCH 15 S8 38 #1 .
B URGE AT 220 WEACE NAESS— NPDCCH bR % FATEEME 615 B
DCI, ff7~ SC-MCCH 15 B 4% 4 LA AR #E ik 2 — NPDCCH i) DCI
RI+E 7~ K i% SC-MCCH {5 E..

Ali&Ry, BS 200 Kik5H/NX 2/ HE1E SC-MCCH A XHELE
58, PR E S B h a4 TR 2 — NPDCCH A #UEAE (5
SEF I AAE G B, B O T WA ZE = NPDCCH Hy#k sk 4H
A5 BB BT TR AR OGS B

AR, 2% NPDCCH {518 M5 — NPDCCH 15847 T 48 B I 3%
W EF, 25— NPDCCH {58155 — NPDCCH 1538 ANFEAR B A5 Wi A «
M 2455 — NPDCCH {58145 — NPDCCH 151847 T ANFE 840 B, 26
— NPDCCH {518 #1285 . NPDCCH 15 1& 75 AH [F] A - I N B AEAS 5] F 5 nt
W o

Afi%HY, SC-MCCH 15 B S @Ml U E-SABRZEREREE DI ¥
B, iZIE ESRH NPDCCH DCI #4203 HoRAH SC-RNTI 8430 o4 =

o Il B # iH P-RNTI %7 CRC &S BEAT Nk .

Afi&ER), SC-MCCH {8 R s @M EEAETITHEES, BRTF
N9 BAL SR DCI R #%20 NPDCCH DCI #% 30 3F HR FH S E L IEAN
W Ik B AR iH P-RNTI X CRC #5669 3E47 i gl -

AliER), BS 200 KiZGE SC-MCCH {5 B AR 8 il A1 A FEHE B .

AJIER, Frid SC-MCCH 5 BB S @ A h— -tk iE7R, 23l
ZA R TR R

LES — ANl 38— AOE IR IC 210 #EACE AL B M AT
H{5 1 NPDCCH & i% FATHEERE #4115 S DCI, frid DCI &3/ M X
ZREEil{51E SC-MCCH 15 B iE A, LAAFER SC-MCCH 15 B ffE
M. B RIEEAIG 220 #EACE NHRIE FTIR DCI B4E 7~ &K i%k SC-MCCH 15
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LR, FEARRIR RS A R B 8 THAE R

B 1

22353 U SC-PTM #1158 SC-MCCH WAL B S R, ZALE S8 Al
LLEHRGUH B #R, B2 L A5 &

ZEE S B T#W SC-MCCH 58, Hr, afblfafElk
SC-MCCH {5 & FJ# 5 B, 3l #20 SC-MCCH FiE ) iifmf &, Af
H+ Fid%— NPDCCH By 4k, dal LEREH SC-MCCH 15
BAA RS EE, B #W SC-MCCH {5 278 #iF &1 1 T iR A2
8, Al F Fik%E = NPDCCH M4 .

SC-MCCH {5 B &484t SC-MCCH S5 FMEBH S B/ M E, &
NB-IoT &%, EBE% A Uil NPDCCH Kf§mi), XEMRNE—
NPDCCH, {E%— NPDCCH {518 F#35 8 DCI f28 T SC-MCCH f&%i
RO AR B IR . SRAs(E 2, BAAL AR, SC-MCCH 44 % 04 38 82 B A5 45,
Z&uif ] DURYE 1Z DCI 4R 2~ K2 SC-MCCH {8 &..

LR IE AL E S B, B kI SC-MCCH {58 MEMmirERIMEZ
J&, RS — NPDCCH 518, “iR¥E2E — NPDCCH 1518 LH#EHT Y
DCI {5 23] T SC-MCCH 15 BB {5, MIMHRIEZ-— NPDCCH
B DCI B8R 2 EH Uk SC-MCCH 15 B HAREFE:

HE— WBFEEREELS, WREESEPNEE TS — NPDCCH
BIFE S 5 B, AT LLUACNEE— NPDCCH M4 — NPDCCH A BEHH LB AL B
AR, 75 ekumiX se s B E b TG . A B

B, NTX% — NPDCCH Mi% — NPDCCH, MIZ&Mxfss—
NDPCCH 125 - NPDCCH _[-#) DCI XA FEF RNTI X CRC &24615
BEAT Ik, Bk a] LSR5 — NPDCCH _E#) DCI K #LA #) SC-RNTI
BRI AU RNTI X H CRC KREaAS#EAT N, X% — NPDCCH L
1) DCI R A IA B SC-N-RNTI (3% P-RNTI B iz it i, 55—
NPDCCH {58 A [F /A9 RNTI %t H CRC &5 it 4T I

FHTAFER RNTL, 7ERFeEfrE, iR &l E e DCI &l
SC-N-RNTI Jn#hp, WL B Z) B A2 55— NPDCCH, i 1y sz B H
IR R R, FRE F— AL E 4RSI, WSAI B8 2 SC-RNTI,
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A st Z) B A A2 55— NPDCCH, #Emiise B L H g SC-MCCH & %5 2.,
MITIFREL SC-MCCH 15 E..

IRIE AR, PSRN £ i S e £ e B I A1 5 — NPDCCH
Al BEH BRI E, #lin SC-MCCH 76— /28 o B BA N B WAL 40, s
FAHEEEHI, M E—A72E 0 B E A § SC-MCCH 1% 5B 25 &
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B NPDCCH, FF#il &S FAA R SC-N-RNTI i#tay DCI. #ilan, 253t
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NPDCCH, UiHRAF{E, HiFRGEEZLE, N&umftR— AR mA
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BR3P _LaF, 25— NPDCCH {31 M58 — NPDCCH {5 i f] LAZ7E T 4H
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36.212) ERF %A NPDCCH DCI format, A A UL LA /Y
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DCI #%3 NPDCCH DCI format N1 E{# N2 (& XAl JL TS 36.212) 8¢3%
FEHE A NPDCCH DCI format, FRFHELE HJ SC-N-RNTI # 42 ¥ %
T RNTI (1% RNTI A] L5 25— NPDCCH _E#J RNTI AH[F 2# A F)D
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information V4 2P, 1ZH S AR IA B NB-lot ) DCI #% 30 NPDCCH
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DCI format, [EHA] DL BA ) SC-RNTI 2L & Fr kit /) RNTI, =%
FAl LR EE 69 T 58 P-RNTI B0 5 IR TSR RNTI
*FH CRC UGS HEIT I

Afi&Hy, % SC-MCCH B 2@ na] B SAEFIFEE D, fBx
T AL 89 DCI a] R FHBLA B NB-Iot #) DCI #% 3 NPDCCH DCI
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format, B3 Al LR AHIE B A T-F- 0P 89 P-RNTI B0 3 s v FH T 30
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I, 5% NPDCCH HJE B RESEEE, AIH T Mk %E-— NPDCCH HEH.
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NPDCCH {518 _F#H7# DCI 87~ T SC-MCCH A% 46 (0 B 55 55 305 LA S 4T
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format N1 E jz% N2 & Jz%%ﬁ&ﬁmﬁfc, FH R B ) SC-RNTI 26 # 3
¥+ H RNTI % H CRC B HEAT NP .

SC-MCCH 15 272 ¥ 388 #1 a] DL R I 8L 7 72 55 — NPDCCH #5747 B DCI
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BRI HIER, fBnEEEE, NWHEAEZ-— NPDCCH i) DCI B4E7R
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BAIASH R, AT U RS B B B A BB, B &2 = NPDCCH 5
AN, B &AL % — NPDCCH 1518 AN 2] SC-N-RNTI ji
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PKRFRR . Ao SedR i ) IR0 S5 136, AR TR T
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MV 2545 BUAT DAL 43 HE 450 5E MBMS MV 45 ) TMGI, LA FH Sk R 4E R 8
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NV SS p D, el DUARYE AV S R P g s )5 iy, B3
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IR (HDD). AR5 M Ffas (I INRAF 4 B I g s
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FH TSI AR e B 28-S i 49 Th B B9 FR 7 ) DAIE S A o BEPL AT il 3%
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ARPBIFEARTEE P . sk, FIRSEG] B HiAR B R A AH B R 4
AT DAAE BB AR

14

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000093



O 1 0O O O A

20160811

2016106585446
% B B K B

UE 100
r-—————>F"—"—~>~—~—F">"7">""—7m""m>m>"/" 77—/ "7/ = |
| I
| i e W e St |
| 110 120 130 |
| l
| I
L o o e e 1

K 1

BS 200
r—-r— " " " "> "> "> "*«*¥> > "*>‘*>°>7>"‘7¥$7”7”"V7:V 7/ - "7—_- "7/~ i
| |
' o R B T R T '
: 210 220 :
I |
‘- - 1

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000094



0 0O O 0 A

2016106585446

20160811

300

\( TG ) s S310

A

HNPDCCH | i3 S320
DCI —"

h 4

#IRSC-MCCH S330
maswmm N

|

B SC-MCCHYE & 5340

A 4

S350
( B5T —

B 3

400

\ S410

THah

A
fE5 —“NPDCCH_E
Rk Firgms ks 5420

{Z BDCI

h 4

fE55—NPDCCH 8430
b RIEDCI N

A 4
RIEE —NPDCCH
FmpcrmEng () SH0
#SC-MCCH{Z B

A 4
2 S450

K 4

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000095



WIPO
WORLD

INTELLECTUAL PROPERTY
ORGANIZATION

DOCUMENT MADE AVAILABLE UNDER THE
PATENT COOPERATION TREATY (PCT)

International application number: PCT/CN2017/096794
International filing date: 10 August 2017 (10.08.2017)
Document type: Certified copy of priority document
Document details: Country/Office: CN

Number: 201610658544.6

Filing date: 11 August 2016 (11.08.2016)
Date of receipt at the International Bureau: 21 September 2017 (21.09.2017)

Remark: Priority document submitted or transmitted to the International Bureau in compliance with Rule
17.1(a),(b) or (b-bis)

34, chemin des Colombettes
12711 Geneva 20, Switzerland

WWW. WIipo.int

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000096



IP170184

1/4
PCTiER$
FTE R A B TR0

0 HZHRHIET
01 R iES PCT/CN2017/096794
02 EEEE 20174F 88 108 (10.08.2017)
0-3 TS “PCTEHER HiE” RO/CN
0-4 PCT/R0/101% PCTiHRH
0-4-1  |HctEhak CEPCT

Eg4< 1.01.00 MT/FOP 20140331/0.20.5. 21
0-5 R

FEIEE T N RIEE TR A EEARHE
ShFR A B

06 |FHAREREEN PN R A FEERERS (RO/CN)
0-7 B ARMRBEANERS IP170184
I ELER BAX B BZHESTEAMSEMEE
11 Fﬁiﬁ)\
e jEAR ERiE A (applicant only)
-2 s FAIERR A FrB48xEE (all designated States)
I1-4zh  |%H B
T1-4en |Name: SHARP KABUSHIKI KAISHA
I1-5zh  |HbhE BA&XERAFRT

BXEHT 11

590-8522
II-5en |[Address

1 Takumi—cho, Sakai—ku,

Sakai City,

Osaka 590-8522

Japan
11-6 HE BZ& JpP
7 |EH B& JpP
11-8 %545
11-9 LEESH
11-11 HIFAELREHEILS

IPR2024-00986

Petitioners’ Exhibit 1002

Page 000097



IP170184

PCTIERFS

2/4

ATEL (R R T

III-1  |[HEAR/EREREHA
I1I-1-1 [iZ AR

I11-1-2 | @& FHERASRIEA
TII-1-4 |#4:

zh
ITI-1-4 |Name (LAST, First}:
en
I11-1-5 |Hbhb

zh

HiEAFMEBA (applicant and inventor)

sC
K RiE

ZHANG, Chongming

FE st
HENXESRIINS

201206

ér'l‘*‘*ﬁ Address No. 1111, Jinhai Rd., Pudong
Shanghai 201206
China

11I-1-6 | th[E CN

TIT-1-7 A7 1 [E CN

%11—1—1 HiEAELTHENELS

111-2 fﬁ%éﬁ/ﬁﬁﬁﬂk

1121 [ZAR &BAA (inventor only)

II1-2-3 [ FHIERERAA

;{1—2—4 W47 j(u 1:&

111-2-4 iName (LAST, First): LIU Renmao

félﬂ% Bk dE ST
AEFXEERINS
201206

(;111—2—5 Address No. 1111, Jinhai Rd., Pudong

Shanghai 201206

China

III-3  |BEAR/EREHAA

111-3-1 [iZ AR

I11-3-3 W FHERERHA
T11-3-4 (¥4

zh
ITI-3-4 |Name (LAST, First):
en
111-3-5 |#Hbhb

zh

111-3-5 jAddress
en

%BAA (inventor only)

W FHF

YAMADA, Shohei

HAKMRAFH
RIXER] 1%

590-8522

'1 Takumi—cho, Sakai-ku, ,
Sakai City,
Osaka 5908522

Japan

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000098



IP170184

3/4
PCTiERB
FTE R A B TR0
Iv-1 ARBA, ILEMREGES
FIAR B2 & s
DARRERSAASI Y RIA (agent)
AR FREFBRRIEGREELT
I¥-1-te Name: CHINA SCIENCE PATENT & TRADEMARK AGENT LTD.
A hE LR
X =IRLEK87S4-1105=
100089
Iv-i-2e Address: Suite 4-1105, No. 87, West 3rd Ring North Rd.,
Haidian District
Bei jing 100089
China
R g 86—10-68619696
A L 86-10-82378400
IV-1-5 [T HEHE csptal@csptal. com
—1-5( ‘»EH 7 s 3 >
N e s . mim | TEABEERAHEMBTR A
BB BB, %ﬁ%% A
?Eﬂﬁ#ﬂhk?i%ﬁ?ﬁ?ﬁl bR B & g @ E s
V16 |REAZRE 11021
v EHFERIRE
V-1 BEHAN4. 9(a), RAKFHRPAA, 8
ﬁ \Eﬁ%?ﬂ%?méﬁgﬂﬁ?ﬁﬁﬁﬁ@?
KA UREMTE RRA, &
ER‘F BESRRBHXEFAEREF
V-2 V2R el T (R Hgckdh) HEsh
KEFKAHEE, WRAEER e
R ERELN26 . —. 15 &R,
FVILE AN ZE XEFR LKL
EFREFRRANER, DR ERA
%%B‘Jﬁ%ﬁ%ﬁ%*’%@@i&@ﬁ%k
VI-1 FERTE S K H I R Se L
Vi-1-1 |$igHE 20164 88 11H (11.08.2016)
vi-1-2 |56 201610658544. 6
Vi-1-3 |Ex ‘:F'EI CN
VI-2 ﬁtﬁ‘ﬁﬁiﬁiﬁi
%@’%{Eé}?@ﬁ”ﬁﬁéjﬁiiﬁﬁ%ﬁﬂ
B An S T rofesk ki EoiEl . V11
VIi-3 ‘A -
WRFKLLL (1) (i) (b 8L (e) FE
FEFEBEE—TE, SEgN20. 5@
YAUE UL IR, AGRZE SRS El kT A E
—HAAEEAERHESR, HEST
SE—AESHEH, FAEEHEY
U RISZ01L (U D MEN - EE
DI E 2 HE SR TR IERL AR,
200 B siiz3t5) 7] LURIRZH 20, 6614
‘igﬂﬂﬂﬂm LELE e P o
B
VII-1  [EEMEFEREBA

Fie A R EMEERIIE~E (ISA/CN)

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000099



IP170184

4/4
PCTiERF
FTE (R A BT

VIII FHEE A E
VIII-1 | FREASHFS —
VIII-2 %THB%)\&EIETW@EE’WE»@%%& _

FEFIE =
VIII-3 %?Eﬁ%)\&lﬂﬁﬁmﬁ EHERERE RS |-

AL
VIII-4 %Bﬁ}\?ﬁ#&m%(&ﬁ BB B —
VIII-5 35277 SEMAHT #R M 0 TP BB Z AT B Y | —
X E P B L eSS
1x-1 ERE (BESHT) 4 v
IX-2 AR 14 4
IX-3  |[BCFIER 5 v
1X-4 e 1 v
IX-5 B 2 v
IX-7 it 26

Uik B LAZEAE B LA e ST
IX-8 AR - v
IX-11  [BEEHEIAE - f
IX-18  [PCT-SAFE #HE#ifa - -
IX-20 |ME5RE—EBAGRHEES 1
x-21  |EEHEFAES ==y
X-1 RIEA, REASGRRENSEE /PR EFIEIRAES [REEAR /
X-1-1 |47 FREFEFRRESRREAR
X12 |BFALE FhREFERRERSRRELAT
X-1-3  |[EEEFHEARDUT AL UEFTH {CIE A

HZHEF[HEE

10-1 FERR I B B SO S i B H A 20174F 88 108 (10.08.2017)
10-2 FE:
10-2-1 | F|
10-2-2  |RYgF]
10-3 Elﬂ‘FEFEEE‘?FEWWﬁJ*HE EFEEF%EKD?:

LA e e
10-4 7E BRI B AEPCT SR 11 (2) %ﬁfﬁﬁﬂﬁ

HIEMEH
105 |HERRER ISA/CN
10-6 BRERMERIERIBARERRE

HERRES

11-1 HirRIEIBiEAH B

IPR2024-00986

Petitioners’ Exhibit 1002

Page 000100



w0 20187028631 A1 I N0 D000 AR A

(12) ?;c,m%iﬁlA1 XA AR EERERIF
a9 R EHIR =LA LR g; 08 00 R 1 T O 0
SRS a0) ERATHES

43) EBr % H '
2018 ﬁ(a 2)H lg§(15.02.20]8) W|POF PCT WO 2018/028631 Al

\\¥

) BEirEHfSES: 72) kBB A; &

HO4W 4/06 (2009.01) 1) BiFA (XXSC) @ 3K £ $% (ZHANG, Chongming)
21) EiREES - / [CN/CNT; o B b i 77 3l 2R 3T X 4 i #1111
Q1) EiRRIFS: PCT/CN2017/096794 . Shanghai 201206 (CN).
22) ERRERIER: 2017 £ 8 H 10 H (10.08.2017 .
@2 B =R A FEA 0 D (712) BEBA: S AU, Renmaoy; oF B 65 179 4%
25 HiFES: s B X 4 ¥ #11115, Shanghai 201206 (CN). LI
(26) NFiE= - iy H 7t £ (YAMADA, Shohei); H A< 2K BRFF 57 17 357
(30) 247 - X [ BT 1%, Osaka T590-8522 (JP).

2016106585446  2016F8 H11H (11.082016) cN UTHREBA: R EF @mir K B H R &= &

. . . w ﬁ (CHINA SCIENCE PATENT & TRADEMARK
U miEA: B E kX & A SHARP KABUSHIKL s Gpny Urp.; (6 4 50005 0 [ 76 = 5F {68
KAISHA) [JPAP]; [ A K BRRE 3 i 87 X[ 0] 87'54-1105%, Beijing 100089 (CN).

131, Osaka T590-8522 (IP).
@D 5B A EHRH, ZRE—MAREMNER
£37) 1 AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,

(54) Title: INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST SERVICE
(54) RERBRTR: B ZHILSHE R E BRI iE M

UE 100
r-r-—-——"""T>~—""™"""™"""""™""""7""7" 7777 —— i
| |
I - Rt Wl BT Hogke |
I 110 120 130 |
I |
i |
L e e e e e e e e o — — o — — )
110 FIRST RECEPTION UNIT
120 LISTENING UNIT
130 SECOND RECEPTION UNIT

B 1

(57) Abstract: The present invention provides an information change transmission method and device related to a single-cell multicast
service. In one aspect, a method executed by a user equipment (UE) comprises: receiving downlink link control information (DCI) on
a second narrow-band physical downlink control channel (NPDCCH);receiving a single-cell multicast control channel (SC-MCCH)
information change notification according to information on the second NPDCCH; and receiving the SC-MCCH information according
to an indication of the DCI on a first NPDCCH, the NPDCCH information change notification being comprised in the DCI of the second
NPDCCH or in a message indicated by the DCI of the second NPDCCH. Also provided are a corresponding method executed by a base
station, a corresponding user equipment (UE), and the base station.
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B P RS UESATRY 73, B BWE w8 T SEENPDCCH F#) T8 % 3 {5 B DCL;
AR ZE - NPDCCHF 18 E{E AR MK 2B EHEESC-MCCHE B FE A LLAMRIEE— NPDCCH
FHDCIM e R R SC-MCCHIZ A. Hh, SC-MCCH{Z 575 ¥ B 514 & £ 88 _NPDCCHDCIh 8l 58
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N X % BRIk 55 B {5 /538 B8 A iR e

TR Gk
AR e TEEIB AR DR . AR, 3 S PN X 2 3l 55 O AS
B AL TR B4

BRER

b GRS IE G DO KA R R B E R, RSB — A e A
6 BB g A 2, BRI AR] N B 4R UG 72 AT o] ek [R) R0 AR 77 &5 AT LASR
85 B AN AR . T3 2020 4F, TGRSR EENG AR 500 {238, H
A 100 12382540 A B2 FHURTAR B, Hoe A 2 5 A SHE BIPL
&%, MR FIPLES . Rk, el it RS DA B Hb ST FF 5 BLIRGOR
— IR ER AT LR R R

N T A SCEL A H R, £E 2015 £E 9 A 2447 Y 3GPP RAN#69 4=4:

s S EARAEEKATRIGGPP) B K IIEIH (LTE) ButsdEpigH T
*/\ﬁmiﬁm H (WAELEF|CHk: RP-151621New Work Item:
NarrowBand IOT (NB-10T)), AR NP (NB-IoT). £E1ZT
H B b, ST SEELE I 22t PR ThFE . K AL, W&$ ] A
ZER, NB-IoT #ix B N TAEAE | 4T 180KHz B W R Gt 5 —FrEHy
NB-IoT RGO T8 T AR INAER T, BF RSB0 FEA . SXT A
BIER R AT B AR FAT RO SS o S BRI N P AFE A
o AUl RGFHR UL A B BRI IR 2 HEFR R, 76 2016 4 6 A Z4TH)
3GPP RANH#72 A=< L ifisg T LIIE5R NB-ToT. SEHL 2 4% 8 H BIB93 89 T/E I
H (W AEEF]CHk: RP-161324 New work item proposal: Enhancements of
NB-lIoT), BiffatE HAAEIA ) 13 AR K LTE SC-PTM Je P4 B4 JE il F =28
NB-lIoT F#%iH 0% #1E 4.

AR LTE &%+, SC-PTM (single-cell point-to-multipoint: ./
X RXT 2 mD SEFRTESR /N XN BT B 2 0E ) B 55 0 2 3165 . 120
PEBIN T 4B 151 SC-MCCH 1 SC-MTCH, ‘& 1114 FI7E DL-SCH 4% %

1

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000103



WO 2018/028631 PCT/CN2017/096794

FEi5iE . o, SC-MCCH (Single Cell Multicast Control Channel, F./N[X
ZEEHIEIE) NEHEE, HWHEEER: Sl XTSRS
FAL, PRzl 55 TAERDIL %518 SC-MTCH Ry 2 Az il & ; SC-MTCH

(Single-Cell Multicast Traffic Channel, ¥/ [X 2 #5\V %518 ) k45151,
T FAR B 55 N 25

XoF 22 3V 55 ORI 280 i S iE I R GuvE B H SIB20 BT RERG N A,
ARHN SC-MCCH 155 18 B JSEANEC &, i3 110 SRR 42 Hi 5 1l i aE 8.
AR G I/ XL TP AR AL 2 i BOIR MY 55, 2 m i 4 SC-MCCH - 4#%7%
B 512088 % ) SC-MTCH B J5 A2 AL 35 EE 7 A B ) TG 2R 7K %K,
S-MRB(Single Cell Multimedia Broadcast Multicast Service Point to Multipoint
Radio Bearer HL/NX ZHLE)HE 2 Rl 55 X 2 R EORE), OFERLE
RLC(Radio Link Control, o285 /Z 121D 2 . MAC (Media Access Control,
s s JZCLAYER, ARG RO SE R .

SRR, Zeid 75 2R WIMERG T SC-MCCH 518 ERE B2 &
B, DAE AT SREXEE BTRY SC-MCCH 518 FRIfE B . R IE %N (change
notification) R AKAAEZHF AN £— B IHN, WEN<ES KM
FEH) SC-MCCH 152, — HAMRNL S IRERF 450, w7 228 AR S Y
SC-MCCH 15 &, MZ&M &AL K — 22 5 F R A A1 22 S 48 7 AR 7~ BT Y
SC-MCCH & BAEmrE S B — DA KRR, MERMADEL 1T
#HilEE (PDCCH) kAT M74{5 B (Downlink Control information ),
% PDCCH H1 SC-N-RNTI jidt, Hrh#E37 ) DCI 85 8 k5 8oy, Hr
RAOLEERFE 17 Kox SC-MCCH ERIE B RAEZRT . A WEZiErsG,
AR R i RO E SC-MCCH 1446 PDCCH, % PDCCH
SC-RNTI Jn#f, Hriiy DCIFR7r T SC-MCCH f£#iffE 8, AR ZE
B, BIRTAEAR B A I BT RO B S B SC-MCCH 15 B«

SR, /2 NB-IoT R, N T HARA, ReFET Wik, kX
FRAL[R]— -1t N BE A A A2 BE R 7 IR 7R H B SC-MCCH 15 AR aufs &
R, 48 NB-IoT %%t5| A\ SC-PTM FePERS, 75 2T KBRS PLE| LA
+ NB-IoT &%t
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Ak, BlAA R SC-PTM XA 1bit 57~ SC-MCCH {5 B4, 1]
SC-MCCH {8 BB 2 i T e e T NS E B R AT 5
B, (2 HTHRREE AR, rE &l 228 H 5w B, #%
72U SC-MCCH 15 2. WS i XL BNV S8 BH KA K BT, T4
X IX T o 28w ok i, SR BRI T B AMRIFE R, 5 B F NB-1oT F i1t
Hbw, Bz e 2% Jo H B Th#E .

KB ANE

N TR EIREIOR R, AR HAERMAE T R KN X 2 # S aE
B ALY T7 1A 4

BAxth, WIEAKAE 770, 247 —Mi AP &% UE $UTe977
P, BFE: BWEE A B MTEREIE NPDCCH B/ FATEEER 4115
B DCI; #R#E2% — NPDCCH {518 FLRHIE B W /X 2 #F &5 1E
SC-MCCH {5 S A AR — NPDCCH i DCI B4E L
SC-MCCH {5 8. H, SC-MCCH 15 B2 18 A 3 7/E2F — NPDCCH )
DCI #1E# 2% — NPDCCH ] DCI 87~ FJVE 2 p .

RAEARR AR 5 — A7, 24T —FHmHP%E& UE $UTT7E, &
P ORI EE MTRS1E NPDCCH (518 LA A fTid NPDCCH
FiE_ER FATEERS I HME S DCL ik B SC-MCCH 15 B S A,
P& ik DCI 8945 =34 SC-MCCH 15 2.

RIEALAE S —AJ7m, ®_eE T —FA %% UE, G4 5l
PRI, #EACE CNTRUWCEE AR MTH{E1E NPDCCH B FAT 8% %
HUSE DCL; WUt G, #ACE NEHESE — NPDCCH {338 I 1S Bl
NX ZEEFGEE SC-MCCH 15 BB HE M A BLASE —8lp oo, #iacE
HNYEEE — NPDCCH By DCI BfEr=#ZIL SC-MCCH 5 B. H,
SC-MCCH {5 227 ¥ il 418, & £ 45 — NPDCCH f DCI H1 8k ¥ %% — NPDCCH
7 DCI a7~ BIHE B .

MRAEA K AR 5 — AT, @4t T —FRA %% UE, G4 3K
G, BEECE NIRRT EE M AT HIEE NPDCCH (51E; LU 32k
PR G, BEECE NS TE TR NPDCCH {518 _EB M7 82615 S DCI R
F| SC-MCCH 15 2.7 5 38 i, A8 fir ik DCI #1458 7~ #2115 SC-MCCH 15 B -
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RIEARLAR A7, R T —MBEEPAT L, B &
AR AT RIS NPDCCH AR FATEEER 2 HIMS B DCL, ik
DCI B3 frid DCI 5= S P a5 B/ h X 245 1E SC-MCCH 8 2
A A LAY — NPDCCH WK i% FATE 6455 DCI, f8x
SC-MCCH 15 Bk, VLTRSS — NPDCCH ) DCI B48 7 &K i%
SC-MCCH 15 B..

RIBAKLAR S —ATJrm, #2487 Ml PAT I I, B £
PR M7 H{E1E NPDCCH | ik MTHEE R HIE S DCL Frid DCI
thAL & N X Z RS 1E SC-MCCH 15 B AR il 41, LL AR SC-MCCH
AL AR TR DCI B8~ k1% SC-MCCH 15 2.,

RAEAR KRB — DT, $2aE 7 —Fpdkel, B 58— KEHIG,
WG E OV A P MATI G 1E NPDCCH AR MTHEEER IR HIE B
DCI, iR DCI B3 fArid DCI faxIHE B a & m/ X 261G E
SC-MCCH 15 BB S A LA RIA¥ 6, #EALE NFESE — NPDCCH
BRIk FATEEER P HIE B DCL, 87~ SC-MCCH 15 B BAL Hi UL M AR YE T iR 2
— NPDCCH [ #) DCI #9f8~ & i% SC-MCCH 15 &.-

RIEARIAR S — AT, $EaE 7 —Fplksl, & 88— RKIXBIG,
YL E ONAE A TP R AT 4145 1 NPDCCH | R 1% FATEERR 24145 B DCI,
Tk DCI a5 /N X Z #3365 18 SC-MCCH {5 B F @&, DL AER
SC-MCCH 15 B 8 f&Hn; LLASE R0k, #ACE AIRETR DCI #iE
KR I% SC-MCCH 15 2.

it P 5 B

LR SCES G I E R VR, AR B LI e R ARG
I, Hor

1 7R 7 AR AS B3 AN S e i 7 ek BHE A

2 s T ARIEAS HAE A S ] B Rk O HE

P 3 o 7R AS H A A SRR A R R S AT DT TR BT

] 4 S Y T AR S A F A — > St ) B e sl AT O T VR RO R P
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F A S 75 3K

S B BT B AR St U7 O AR AT VR IR . M HTER, A
RHIARLJZ PR T T SO B B AR St T e Sidh, N T R, AT
X 5 AR A B OCHRRY  RIBOR RO VEAR L, DA 1R 3 A A BT B 2L i
i IR -

NOCLL LTE #ai s R g0 A Ja SeRTEBE AT om0 v A, DA
SCHF NB-ToT Bkt fl 2 ek i, BARIER T ARIE A A BTG 2 A S0t 77
X R, FTEIBHIL, AKYIARS LR 77 20, it alE A+ 58
ZIERTLLIEE RS, P4 )5 5G RS R4, 1 H Al LAEH 13t
Pl RN 28 8 45, I ANSZFF eMTC. MMTC 45 [ 25 3k FIT 28 i 12 4%

LE BARSIIA 2 AT, SeXI AR WIPRBIR S T RIER S T il. B
AEnFRE, ARWPELERIERSHBA T SCHE X

SC-MTCH (H/pX 245 1E)D

NPDCCH (el MTdHiEE)

DCI CHRFATEEED

SC-RNTI (PN X TCE 3 N MG IS AR D
SC-N-RNTI  CHL/NX 38 1 JC 26 e A W N FRiHD
P-RNTI (FPPFTELIEAN M AR IR

DII (HEBREED

CRC (PEAITLRARED

TMGI QSRS TN D)
MBMS (AR HEZ L 55O

1 A&7 H T AR AS B — AN S (9] 5 F 7 i 4 UEC T SRR N 2835
FHERE . @B 1 Biox, UE 100 8455 —2I o0 110, WUr oo 120 fiEs
AR G 130,

LE— NS, 55— 4EEA T 110 B0 E NN — S B T AT
= 4/518 NPDCCH i) MTHEEE =115 2 DCL. WiWT 576 120 #% AL E AR
P& 55 — NPDCCH {518 {5 Bl /X 2 # H1{518 SC-MCCH 18 27
IR AEASZER T, SC-MCCH 15 2728 s id 41 a] LU & 7E 28— NPDCCH
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7 DCI H 83 25 — NPDCCH 19 DCI f8=BIyEEH . 25 350 130 #%
il B ONAHE 55— NPDCCH /) DCI BJF57~1% SC-MCCH 15 &..

Ali& [, UE 100 i& r] DUZIS B/ X 2 #4258 SC-MCCH A KGR
BEAGE . ZALES B EH A THEWEE — NPDCCH ki AH OGS BEis
PR OG5 8, B3 B4 T3 58— NPDCCH HI#AH 5 B B E IR (]
FHAT B

AliER), 25— NPDCCH S8 M — NPDCCH 1518 A7 148 7] B9 2k
b, #— NPDCCH {5155 — NPDCCH {SiEANEA R A TN . 1Y
% -— NPDCCH f{51Ef1% — NPDCCH {SiEf T A F R # Lad, 26—
NPDCCH {5 iE f158 . NPDCCH 15538 7 AH [F) i+ it P4 B AEAS R B T I .

AliE R, SC-MCCH {5 B AR s i@ & n] LB S L B~ {5 S DI B4,
ZH S K H NPDCCH DCI #4303 HoR A SC-RNTI 5T o232 N W Il B
FriH P-RNTI Xf CRC 30547 Nt . 4k, SC-MCCH 15 S.7% 5 i@ A1id
A DAV S LT EE R A, s S B AR DCT 2R A #% 38 NPDCCH DCI
#2UFF HOoR FH SR 3 N M IS AR iR P-RNTI X CRC B4 ASHEAT Indh

Al Yy, Witk — NPDCCH fe7~F- PP B a0te s, WARYE pridfak
AT HE B, FEE S EFTIR I FE B i) SC-MCCH 15 278 55 il %1 .

A%, SC-MCCH 15 B @Al -— ek, el 4t
i =PI

B — 2wl , 3—3WER oG 110 Al DAghll & NI s w B N 4T
E4l{51E NPDCCH {518 . 2F 32U oo 130 e E V2442 NPDCCH {518
A AT EEER IR HIE B DCI 32Uk ®] SC-MCCH {5 B @AY, IR 1%
DCI #4587~ 32U SC-MCCH 15 E..

B 2 sEon H T R AS B — A st 491 (Y 25 ok BS BORER] . Wil 2 o,
BS 200 @%?ﬁ*ﬁii‘i&%ﬁ: 210 FIZE K IEHIG 220,

LE— DSy, & RIEEIG 210 ¥WHCE NS AW T
Hl{5iE NPDCCH bAcik FAT#EE #1152 DCIL, Frid DCI 2i# ik DCI
FeRBiE B P& R/ XK ZHEHIGE SC-MCCH 5 B HEA. 5 KR
PERALTT 220 #RAC E ONFESE— NPDCCH b &i% FATHERHI{E B DCL, 1R~
SC-MCCH 15 B B4 4 UL AR Y ik 25 — NPDCCH EH DCI HJ4RRKIE
SC-MCCH {55 &..
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Al ), BS 200 KikH /MK 2R EHIGE SC-MCCH A SR E S
B, PriRBCEAS Bp a4 A T3 TIA 55— NPDCCH RY# U AH S B E#
A AR SIS R, B 45 A T U iR 25 — NPDCCH HI 3R AH (5 BBl
IS TR A RS B

AR, 25— NPDCCH {SiE M55 — NPDCCH {SiE A7 148 5] i) 55
LBT % -— NPDCCH {Zi& 1% — NPDCCH {Si&ANZEAH FIA-F i . ﬁﬁéu

— NPDCCH {518 % — NPDCCH 1518 1A [E i # i LA,
NPDCCH 15 f55 — NPDCCH {5 & 75 AH [F] B4 it N 5L AEAS [ B9l Vﬂ

Ali%E ], SC-MCCH 5 B A @4 al LB S AEHZEE R EE DIHE ET,
Z¥H B KA NPDCCH DCI #4303 HR A SC-RNTI BiF- I o242 A W g B
FriH P-RNTI %F CRC #E L34 N3k

Al f), SC-MCCH {5 BB E @A nl LLESEFIHEE D, fBnTFITHE
BALHH) DCI R A #% 20 NPDCCH DCI #% 303 HR FH 3R o 283 N M I ) bR
iH P-RNTI X CRC K56 it 47 hndh .

AJi%HY, BS 200 Ki%{0& SC-MCCH 15 B2 H il 411 S M B .

AfiEf), il SC-MCCH 15 BB S @A H-— PN FekfEr, S mE
/I\Hii%ﬂ{itaﬂ?o

S — A, 2B KIZPIC 210 $EACE N/ YR N AT
51 NPDCCH & 1% FTHEERFE 115 2 DCL, Frid DCI P& B/ X 2 4%
{5 1E SC-MCCH 5 2 iE A, ML AIER SC-MCCH 15 B it&Hi. 26
TURIEF T 220 #EALE AR E FTiA DCI BYiR R K i% SC-MCCH 5 2 .

LR, PERROAR RS A R B B T A=

B 1

22U SC-PTM $#l{518 SC-MCCH ML E S &, ZHELE (S B A L
AHRGHE HR, lE BT AEESEMA R .

ZACEE B T SC-MCCH B, Hp, rfBLE g SC-MCCH
fZIE RIS B, BE %W SC-MCCH S/ 7 iiiwmig &, AT T FidsEs —
NPDCCH fJdzlie: A, ikl LSRRI SC-MCCH 15 2708 538 A1 1k
B5, BHEEW SC-MCCH & BERHIBMPFiiimE e, sfHT FidE
NPDCCH B4 A% .

SC-MCCH 15 B /& 48/E SC-MCCH 151 FA&A#rE B/H S, £ NB-IoT
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Gt~ BB T LA NPDCCH RiE7RH, X HEFR AN -— NPDCCH, 7E£
% — NPDCCH {518 #5789 DCI 878 T SC-MCCH A% Hiy B B S B IR 4w ity
G, DA ATER), SC-MCCH i B & I AAE5E, et n] LIRS 1Z DCI
HF8 A~ K #2208 SC-MCCH 15 B -

RIS HE AL S B, B IRIEW SC-MCCH 1518 FEMmrs /M B2 )G,
FAE W2 — NPDCCH 518 . H##E 2 — NPDCCH {518 E#547 8 DCI |1
FEWR]T SC-MCCH G RHIEEER, MIRHEZE — NPDCCH L) DCI
B3R~ £ BEHEIL SC-MCCH 15 B HiARa¥s.

FTE—: MFBEEGEE, WREESEPUEE T3 — NPDCCH B
ARAE B, Al PLA N EE — NPDCCH f125 — NPDCCH AJ fig 5 LA A7 B AE [,
e X Ee 7 B b TR . RS B R L

B, NTX45%— NPDCCH F128 — NPDCCH, M50 %F 25—
NDPCCH F%5 — NPDCCH _f DCI X AR # RNTI X H CRC B 5k
Fndh, BARR AT PLEXTEE-— NPDCCH /) DCI R LA B SC-RNTI B
AW B RNTI X = CRC A0S 34T o, X458 — NPDCCH _L /% DCI
KA A SC-N-RNTI 8%# P-RNTI 2 &%/, 55— NPDCCH 5
EAFE R RNTI X H CRC B84 3E1T ok .

FTAFEH RNTI, A5 EAE, R Zumfill 2 f) DCI 2 i
SC-N-RNTI n¥LHy, WZEB iz ML AL 25 — NPDCCH, # iy sz B i
AFTEEA, FRAE N AL E RS, SRR A2 SC-RNTI, NI itk
ZIH IR 2 58— NPDCCH, s B rp g SC-MCCH 1L 515 8, M3k
HY SC-MCCH {5 E..

N IRAE A B, o 2N v = S 24 5 B B K158 — NPDCCH FAJ gg
HILEIAIE, Flll SC-MCCH £ —N2 & B N B BAPEAR 4, iR A AR
BREHI, WNEMNSAE AN E SC-MCCH & sE 27 84~ (5L
FERARA BT E RATEMSE, #n, —NMEEENES 6
4~ SC-MCCH W&t Z), RAAEBER, X4 6 MMedmidz) b
SC-MCCH {5 B /& AH R, (A& i /LR, A BRI A 1278 5 F BRI
B O1,3,5 MBI 20T RNTL A9, A7 B LR 2 SC-RNTI 162
SC-N-RNTI, 5 2& SC-RNTI, M FE/ G EBARAE, WK HH
SC-N-RNTI, WIXRGEERAE TAHE, WAL F—BZIH 0 2,4,6 B %3201
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SC-MCCH 15 &,

7% 55— NPDCCH M2 — NPDCCH &, & (L [F]— A3y 243 fa b,
A LK R A B9 Type2-NPDCCH common search space (AFLAHZEZS ] %
TR H MU A R TR A&, ZASREREE B S A i, Al
PL4E 2 A~ NPDCCH .. £&¥iij 75 2257 [7) — A 3L 48 22 22 [A] v AN [6] NPDCCH 3
AT o AGI I B B FE

B, NT X545 -— NPDCCH Ml% — NPDCCH, M35 —
NDPCCH F %5 — NPDCCH _#) DCI KX FH A F ) RNTI X = CRC #4805 3
TNk, BARE AT PLE XS -— NPDCCH /) DCI XA B SC-RNTI B
FE TR RNTI %3 CRC /RS HEAT 0, %5 — NPDCCH _.#J DCI
KA IAE ) SC-N-RNTI B¢ # P-RNTI 2t # A58 % i) 5 %5 — NPDCCH 15
JEANE R RNTI X H CRC KA HEAT NN

LUl MZ AR R A R R B MG, IR RZSRAN A& 1
NPDCCH, il S 7R SC-N-RNTI Jn#h ) DCL. i, Adkigzss
S 10 A~Fhi, 0 5-3 ¥ Wih—5 NPDCCH FifEfIfLE, 4 '5-6 51
Wiy 5 NPDCCH FifEfiE, 7 5-9 55 Wi ="5 NPDCCH /il B . %
SEAERT B T _E 4y A 20— 5 B =5 NPDCCH, FH&I'E 18 CRC & 154
A SC-N-RNTI Jn#h, MIinAIW e 572 — NPDCCH, WiRAFA, Higxw
FEEARTE, MK R — AR R NI R L SC-RNTI Jn#i iy DCI, B
#-— NPDCCH, MIiZkEL SC-MCCH {5 &«

FR= A EEEAIN DCI B P-RNTI Indk, T4 & e s —
NPDCCH.

W2 — NPDCCH #8578 T S IE S L5, MK imBiEier~, i3
PR R, JFFEE SRS IHE S P RIS B EE A,

- R IERG B E, MKuGAESE— NPDCCH 32 SC-MCCH 44

5E, M3E SC-MCCH 15 E.;

- WRFBRGEAREE, MLy LR B HT SC-MCCH {5 2. .

WIS 2 — NPDCCH #7 T Direct Indication information /8 8 (BEIAR
NI B RME D, W Zuma G5 7£ DCI P RIS B AT S Im A1,

- WRARRAE BT, MR TE S — NPDCCH 32 SC-MCCH &%

58, MI3kEL SC-MCCH 15 &.;
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- WMERFERGERTE, MLy L7 ¥ H SC-MCCH 15 &

JTEM: BLES B hanlaEs 7S — NPDCCH BB (i #kik
BRFIN D AE OGS BAIEW S — NPDCCH BIALE (Wl ik s it i) ) A5
TSR, ML SeAE S — NPDCCH BIA Bt 53 &umize i 3
T A87RAZ W ) DCT, AR B AL 55— NPDCCH | #% U SC-MCCH #4615 2.,
MIMFREL SC-MCCH 5 8. WA, NFEx SC-MCCH 5 ka2
B, LR RIS — NPDCCH 47 B #: SC-MCCH #4615 B

Ali% ), HATIRSE— NPDCCH {5181 TiR 2 — NPDCCH fzx_fffﬁﬂ
Ek R B, 25— NPDCCH {518 M2 — NPDCCH FiE A FAE T AR T
T

A&, KRS — NPDCCH {SiE M ATid 25 — NPDCCH 1518 /£ A F]
Rk A, 55— NPDCCH {55 . NPDCCH 1518 /] DIAFAE T-AH R RY
TN B AR AE T AR B WA .

FiRFTE T EYp, AliERY, % NPDCCH EE) DCI Al LLRFELAE B
NB-Iot ) DCI #% i, NPDCCH DCI format N1 Z%#& N2 € X AT W, TS 36.212)
B S H T Y NPDCCH DCI format, [8)HFA] DL FHILA /) SC-RNTI 5%3#
JEHTBET B RNTI X H CRC RS 347 ot .

SC-MCCH 15 B B2 s i &1 n] LLEL & £ 55 — NPDCCH #5747 #J DCI .
Ali&ERY, 88— NPDCCH ) DCI A LR #% 2UHLE 79 NB-Tot B DCI #% 50
NPDCCH DCI format N1 2¢# N2 (G XAl WL TS 36.212) B AL HT % iT /Y
NPDCCH DCI format, FKHBA ] SC-N-RNTI F &8 1) RNTI (%
RNTI A LA 5% — NPDCCH ) RNTI #HE & A E) X H CRC RSt
CRWIEY R

AR A, ¥ SC-MCCH {5 B A8 8 il A1 & & /£ Direct Indication
information ¥4 & 4, 1iZ7H B K HILA B9 NB-Iot § DCI #% 0 NPDCCH DCI
format N1 E¢# N2 & XAl W TS 36.212) 2R /&% i1 NPDCCH DCI
format, [FJI A LR FIELA B9 SC-RNTI B8 #2357 Wit i RNTI, 203 A/l LR
FHEAE BT3P P-RNTI 503 85 it 89 T 3 FFE) RNTI X 2 CRC
ST k.

AfER), 1% SC-MCCH {5 B @A a] LES/AEFIFHE B, BrF
RV B AR S E DCT Al LR 3L 7 NB-Tot B DCI #28 NPDCCH DCI format
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N1 B3&H N2 CGE XCA] L TS 36.212) B3 /&8 %11 8 NPDCCH DCI format,
B a] DL ELE B9 T39S P-RNTI 5638 5 it 0 T 5 RNTI %F
H CRC ®eSHEAT N .

bl 2

22U SC-PTM ¥ #]{5 18 SC-MCCH WJBLE 5 &, ZHE B[S B AL
RHARGHE) #H, BE AR T A S LI .

ZALEAS B THEI SC-MCCH 1“5% Hrp, ALEASE DA LEREE
& SC-MCCH fEIE R E 5, Bl ik SC-MCCH {5 & i)+ Wi 2 &, 5%
# NPDCCH E/JEE{}G%[##’ BT FiRZE— NPDCCH HIIZIL

SC-MCCH {5 B 287t SC-MCCH {518 & #rE BAHE B, &tk
J&H—~ NPDCCH Kf57~H), XENHE— NPDCCH, fE% — NPDCCH
{518 _E#H7 A DCI 878 7 SC-MCCH LB et YR UL A mtd 5 B, B4
%Eu\éﬁﬁm 2 ] LU R 1% DCI BU$8 R0 SC-MCCH 15 .. ATIEHY,

— NPDCCH 1) DCI aJ PR #%38 NPDCCH DCI format N1 2% N2
EJ‘Z%%J?&%E%%EC, FRFBLA ) SC-RNTI 803 ¥ 139 RNTI *F & CRC
RESGRS AT g

SC-MCCH 155 8.7 5 38 %1 a] LLE i 68,7 72 25— NPDCCH #5757 ) DCI 1.

I AL E S B, B k3% SC-MCCH 1518 FAEmrE Bl E 2 )G,
%ﬁ’a‘ﬂﬁﬂﬁ% NPDCCH {51 .

WRAEALE S — NPDCCH {5 _F#547 #) DCI i E] T SC-MCCH 15 & 1Y
THEER, RN EEZE, MHMES — NPDCCH i DCI B~ EZFIR
SC-MCCH 15 B.. W R B IR/~ iE 6 B AR 8, I Z8305 70 75 F2U SC-MCCH
FE.

5l 3

W7l 1 FzRpl 2 Fik, SC-MCCH {5 S A A& Al LA 1 ERRRFA kR
e HIZWFHI B 1IN, X78 SC-MCCH 18 B KA,

Z AR B 0’ I, Fon SC-MCCH 15 B AR KA H, s J{A- il
FNAS LT, Al DLZXT SR E AR AL AS R B, B2 25 = NPDCCH {5iE A H
B, B AT 2800 A1 55— NPDCCH {518 _E R IIANE] SC-N-RNTI jn#i#4 DCI,
#orf LI R SC-MCCH {5 B R KA

b 4
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WirRpl 1 FoRBl 2 Fik, SC-MCCH {5 228 5 3@ 1 af LLE 24N R ok
fEm. e iU X TR0 S 4158, AR P RR T AN X
FRFE MBMS K4S, BN SS i T N iS55 Bk R AR, H&EERE
Al LS 53 Bl 4 F 2 MBMS K45 H) TMGI, PAR SR EAEHS: 2 MBMS k45
H) MBMS Session Identity: .

LENV S R rp, 2y a] CARRHE B A b 55 2 41 38 B 2 5 U, B3 Al
P& TMGI BUB IR/, B H4E MBMS Session Identity BUE /N, HEAT
H7P, MRS A ST 415 .

SC-MCCH 1 BB AT H 2 A LRz ol LA SRR K AR
SN ) A V5 2| R= I VNTITE = P2 1 VY,-ae skavall: al s N LA

HARBHR 7~ 771 ml LA BB, #ldn SC-MCCH {5 B8 @A H a5
RIZ AR FR R BN 3 (011D, KMk PR PRI FH 5N 3 Blkss
G R, [EMEN 0 (000> B, XREAFEMNESRAZE, 853
it F bitmap B 7367, i1 SC-MCCH {5 828 il M A& 1) 8 M
R, MRS XS RS SR AT A5 A 1 2] 8 A 8 Finlk 55 . Xt L
JFHS 3 IR AL B I, RTINS N 1 B SE B R AR E O
ML R TCAT T

LR B R AT, AR AP T BT A0S, E SR W
KA BENESAE BT LHGER, ENLEEMEA; R, &
Ui Ak 2 SC-MCCH 18 5., WA, unnl DLZRS AR HEA, A
£ SC-MCCH £ 2 .

B 3 N T ARYEAS FR i — AN St g i) B A 7 i A BT BT VR B R
. il 3 Fras, J7v 300 £E2D B8 S310 AT 4R

{EA IR S320, FRCEE — i 3 F AT %518 NPDCCH ER) MATHER
2415 E DClI.

TEA PR S330, #l#E 5 — NPDCCH 1518 G Bdellc b IX 2 = tlE
15 SC-MCCH 15 289 i@ 4. Hltn, SC-MCCH 15 225 5 i &0 af DL -3 10 5
- NPDCCH #J DCI *F 83 % . NPDCCH K DCI #87~AJHE B+ .

FEG IR 8340, MPEEE-— NPDCCH i) DCI B48~T%U SC-MCCH 8§
SH

BJa, J7i% 300 fE5 38 S350 Abgh
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B 4 Jdon T RIEA I IE — AN St ] B e Lk BT B 7 VR B TR B
W 4 Fizs, J7ik 400 AE2D B S410 4 F4E .

EA IR S420, £E 55 — /2 B FATIEHI{E1E NPDCCH FKis MATHERS
FE#iM5 S DCI, Frid DCI 503 ATid DCI $5~ KV 2 H & /N X 2 8561
{518 SC-MCCH {5 B8 #Hil Al .

1E2b 3% S430, 7E%5— NPDCCH L kik FTEEMIZHIE S DCI, 8w
SC-MCCH 15 B & i

{E2G 1% S440, #HE ik 25— NPDCCH A DCI #y$57R & i% SC-MCCH
==

i, F75 400 {20 R S450 Ab45 .

AT AEARHE A R B B i 4 B R )T AT DL JE a2 ] A g A B R 0
(CPUD KALUHE LS BLA K B ) s it 9] D RE AT o 12887 8l i 87
ALFRAAE B AT LUK I AR AL 5 R MR E 2 CInBE ML BUE 8 38 RAMD, G
TRz 48 (HDD). HEG R VEAFES CnPEA G4 . BHAAF g4 R4t
.

FH 1 S B AS R W 28512 )i 49 T B B A% e AT DL SR AR T B AT s it s A i
o Ay Pl A T B AL R Gt BUd AL i il A i BRR T AT I L
TR R SAE N I Th e . AR FTIE “THENLRS” o LR IR AL Z &
PETHENL RS, ol LEFEERAE RSB Clnsb RS . TR BN AT L
WA 7 AT PO AR IR AT 0 A PRl i, R
BN METET BCEAN B BB AT S R e AR L A .

FAAE B S v it 1 £ 89 25 FioRe AR B Dh SR A e mT DLIE ik da 2% (45 2,
FLER 2 AR RSHLEHAT . Wi R T HAT AU B AT RGA B T
RE R B Al DL G @ AL BE S . 2075 S0Py (DSP)Y. & FAE pl B 2%
(ASIC). Bl algwfE 155 (FPGA). BiILfth al g fei® 8844 . 4 S
BRI LRI AR, B IR EE S, B A
CLE AL EESS, Al DU T A pOAC S . f 88 B dlas. 3OS
Plo FaRHEgEal DURET g, Wl DURBHUHBES . R S AR D
LT B ARHLA S pl v B8 BT B R B HB BR R R B IS 0 1, AR BB —A
By, A~ St ] th m] LA R I S ST ) B 5 e B R R SR S
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Beah, AKRYIFFARIR T LR Seie] . RE QL fif 1 Ak sS40 )
BRG], EARKVIFFEARIR Tt 22 here 5 s s A R B B
e AT DUR AR S Bt BB (5 e, I AV it B R IEEiRE
. B HAIMRENL. DUl 5 s AR A

b, 2SS EX A KU GI AT 7R . (B, HAk

HISSH FEA R PR T IR S, A A U] B A 55 A B AR ] 5 B AR AT i
tHelshe b, Al DAERCRIESR B0 N AR I HEAT 2 Meisl, 18
4 A AN [F] St 1 B 2 o B BOR F BT A5 B S 9] B S AE A A T
BORVERIW . ek, IR SEE] b B pid B G A R RCR B9 A4 AT DU 5.
B
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BF E R

1. —H AP &% UE $ATHI 7, B

BRI EL N AT {5 1 NPDCCH /) N AT 858835 #1145 & DCI;

PR — NPDCCH {5 A5 B8/ NX 2865 1E SC-MCCH
{5 B A; LK

HPEH-— NPDCCH /) DCI #4832 W SC-MCCH {5 &.;

Hrf, prif SC-MCCH 18 B8 5 1@ #18 & £ 58 — NPDCCH #J DCI 1 8%,
# % . NPDCCH Y DCI 8= BIVH B2 .

2. MRPERCRIEER 1 Frid Iy, - EFE:

W SR/ NX 2B EHf51E SC-MCCH AL BEE R, ihBLE S
Borp a3 TR S — NPDCCH BU#GEAME {8 B & B (RIAE (5 B,
BB AT HWOETIA 55— NPDCCH Y #RkI5 AH OG5 2 B3 BT Ta]AH 515 B

3. MRIEACRIZER 1 83 2 PR, IeEds, AR B, A
HINZFEWEE— NPDCCH 1518, LAMAEZE i 2428 — NPDCCH 13

B

4. WPEECRIER 1 803 2 Frid 77k, s, A58k RS
— NPDCCH {5i#, LLAAS — 80k FRasE — NPDCCH {5if .

5. MRAEARCRIZEIR 1 803 2 prid v, Ho, Bk SC-MCCH {5 B2
HIEMEESAHEZERE~EE DI EEY, % EXH NPDCCH DCI #% U3
H KA SC-RNTI 8 F P ICEF N\ Ml s #Ril P-RNTILA CRC R EGAS3E4T AN
E

6. MRPERCRIEER 1 83 2 prid vk, =, Frid SC-MCCH 15 B8
HIRMESAITFEE D, BT ITHE B AR DCI R NPDCCH
DCI #% 303 HoR A F IRk 32 A MG I 515 P-RNTI %7 CRC #5536 470
o

7. MRPERCRIEER 1 838 6 Arid 772, Hdb, Wik ZE — NPDCCH 457
FIPE BB, MRETIAfE R RIZIWFITFEE, FEEESATRT
Y B Y SC-MCCH 15 2728 BB 41 .

8. MEAHIER 1 fridp 7k, Hd, Frid SC-MCCH {5 B A8 s @Al
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H—N Rk iE 7R

9. MRIEACRIZER 1 pridmy Ik, H, ik SC-MCCH {8 B & @Al
B2 A LR R IR 7R

10. —Fhi A R4 UE BUATHI L, B4

e Y EL R AT {538 NPDCCH;

U IEFTid NPDCCH 538 F A FATEE Rk = 65 B DCL i 3
SC-MCCH 15 Bz @A, HRIPE R DCI g9~ SC-MCCH 15 &..

11, MR ER 10 Ak J7idk, B a4E.

B S NX 2RI HEE SC-MCCH A XA ERE R, iR BE
Borp R T3 FTIR NPDCCH F# A OG5 B B3 I TR 2015 S

12. —FH k% UE, B4

U, WELE NIRRT M T H1{E1E NPDCCH L
B FAT R (5 B DCL;

WEWTBA G, #RACE NIRYESE — NPDCCH 518 IS B/ NX 245
2 #{51E SC-MCCH 8§ B R @ A; YUK

IR gt, BEECE ONRIESE — NPDCCH LAY DCI fs Tzl
SC-MCCH {5 &.;

Horr, frid SC-MCCH {5 B8 sl 18, & /£ 55— NPDCCH g DCI H1 8¢,
# % . NPDCCH 7 DCI e =B 2 .

13. MREEACRIER 12 FTiR Y UE, B, Bk S /X 2R EHEE
SC-MCCH B XWEEMGE, MMAREEGEPEREH WA —
NPDCCH % A8 5 BB I (R4 OB 5., Bl 36 H TR 88 =
NPDCCH FJ# I AH OG5 B B B (A OGS B

14, WRIEBOFIZR 12 Pkl UE, @EGFE, EMEZERE B, A% %)
FWEE— NPDCCH {518, {£58 i Z1#24 25 — NPDCCH {5 i# .

15. WRI\BFIE R 12 kA UE, IS8, A5 i s —
NPDCCH {518, LASAES —#0% F32CE — NPDCCH {5iE .

16. FRIFBCFE K 12 8¢ 13 Frikfy UE, HH, Frid SC-MCCH 15 274
HiRAESAEEREREE DI HEES, 1ZH B XH NPDCCH DCI #%:03F
H KA SC-RNTI 2{F - JE 2642 A M il I AR 1R P-RNTI X CRC B85 3E47 I
.
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17. HRIEECRIZER 12 5% 13 Fridf) UE, L+, Arik SC-MCCH {5 248
HIEAMEEAIIEES, BT IFHE EAHE DCI Rl NPDCCH
DCI #%:03F HoR A S0 L3 AMIGE BT 515 P-RNTI % CRC B3R5 8E47 0
o

18. MRIEHBCRIZSR 12 8% 17 ATk UE, Hrb, W% - NPDCCH 87~
FIPVE BB fe s, MR TR fe R KRB F T PEE, FEEO SRS
Y B A SC-MCCH 15 228 HE B 41 .

19. RV EEK 12 Frikfy UE, H, ik SC-MCCH {5 5728 i Al
i — AN EeRER iR 7

20. HRAEBCRIER 12 frid iy UE, HAdr, Arid SC-MCCH 15 522 B i@ A1
2Rk iR R

21. —FH ik UE, B4

R T, #RECE ONEWNCE T T SI{EE NPDCCH {518;
LA R

B HEWER T, MR E N JAEATid NPDCCH {518 b M AT8EM I H1(5
B DCI $203] SC-MCCH 15 B2 Bl AN, RIE ik DCI BRIk
SC-MCCH f§ B..

22, HRIEACHFEE R 21 kA UE, GALHE:

I S NX 2B E{E1E SC-MCCH A X ERE R, iR EE
B35 A T3 AT NPDCCH BI# U M O BB I ) AH 55 2.

23, —FrE AR HAT I TV, B

LE5E AW FE P AT HE1E NPDCCH b &% N7 aE g2 %145 B DCI,
FTi& DCI 863 Frid DCI R E B h E& /X 2 H{E1E SC-MCCH
5 BT A: LA

1E5— NPDCCH [ &i% FT8Er2 %145 B DCI, 87~ SC-MCCH {5 &
AIAL i DL S AR HE TR 25— NPDCCH |89 DCI #9487~ & 1% SC-MCCH 15 E..

24, WRIWBORIER 23 ATk 7, H, RikS/NX S HIEE
SC-MCCH B XPEBLEFE, A EBEGE PO H THEWHTAZE —
NPDCCH HJ#LR AR CAE BB I M AE S B, s B TRERINA S —
NPDCCH H#GE AR A5 BB I (M A OGE B

25, WRIWBCRIE R 23 Bk o7, o, fEM R AR FAESE — )
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KILH— NPDCCH {58, PAMAES N ZI & iX 5 — NPDCCH {5iE .

26. WIEBCRER 23 Frik g rvk, b, 7R85 8yt L RIXE —
NPDCCH {538, LLARAEE 30k RIE 5 — NPDCCH {5iH .

27. WRIEARIER 23 Brikp 77, H, Arid SC-MCCH 15 B8 8l
MESABEZIEREE DI ELE Y, ZEEXH NPDCCH DCI # =03 H R
Fi SC-RNTI BF WP TEZ 22 A MG S AR 1R P-RNTI X CRC RSG5 34T Ik .

28. RIWBCRIE R 23 Frd vk, Hp, Bl SC-MCCH 15 B 28 5
FESAEIEE T, BRI IHE B DCI KAHM U NPDCCH DCI
20 FF HoR SR e 2k 32 AN MR S A iH P-RNTI % CRC BLEa A% HEAT ndh .

29. MEEBCRIEKR 23 prik 77, Hp, KiZEE SC-MCCH 15 548
R RN TR B

30. FRIEBUORIEER 23 Frk T8, Hp, B SC-MCCH 15 B AF 5l
FIH— AN ERRER R .

31. MRIEACR LR 23 Frid v, Hd, Bk SC-MCCH 15 B 728 3 i
A ek

32, —Fh AN AT R T, BFE:

TEAS# B R AT PRS0 NPDCCH | &% FATEERR 54115 2 DCL, Bt

R DCI HEEHBE/NX ZHEEHIEE SC-MCCH {5 8B i@mA, ULAIER
SC-MCCH 15 Btk ;

HRAEFTIA DCI 48R & i% SC-MCCH 15 E.-

33, ARIEACHF)E K 32 Frik g 7, AL

Kik G /NX Z B H{51E SC-MCCH & R EE R, iRElBE
B a4E TR NPDCCH B#& % A 5 BB I M AH OS5 B .

34, —FhALuh, B

— RIERIG, #EECECNESE AW MRS 1E NPDCCH L&
%Fﬁ%‘iﬁ%%%ﬂ {55 DCI, frid DCI 863 iriR DCI 8~ BI7H B 85

HNX ZFEEHIE1E SC-MCCH 5 2 A LK

BRIERSG, PECE NAESE — NPDCCH _L&ki% FATEERRIE 15 A
DCIL, f&7~ SC-MCCH 15 B BfEHi, LAAMRHE A% — NPDCCH ) DCI
BI48 7~ K%k SC-MCCH 15 &

35, HRIEBCRIZ R 34 )ﬁﬁ S dEh, b, RiX SR NX 2R RIEE
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SC-MCCH H XHEERFE, IAEBEGEE PO THRWATARZE —
NPDCCH FJ#E A0 55 ) iz%ﬁj‘imaﬁﬁm B, SO THERRE =
NPDCCH By %I AH AT BB I TR AR S 2.

36. MRIEBUOFIER 34 Fridpydens, Hb, SRR LA Z)
KILH-— NPDCCH {5i#, LAIAES i %I K& i% % — NPDCCH {5i# -

37. ARIEACRIER 34 Frikpgdesl, Hrb, AEE—#0E L RIER—
NPDCCH {5i#, LLATES 30k FR1ES — NPDCCH 5iH .

38. MR HURIEER 34 pridp sk, A, ATk SC-MCCH 15 BB ¥ iH
MESAEEEERGE DI HELE Y, 1ZEE XA NPDCCH DCI # =03 H >R
F SC-RNTI B¢ 30 482 AN WIS AR 12 P-RNTI X CRC RSG5 347 Iindhk .

39. HRIWBCRIEER 34 Frd 2y, Hp, Ak SC-MCCH 15 2 AF 88
HEEEIFIEHEEY, HrFIHEEAAHE DCL RN NPDCCH DCI
#aCFE HoRFH S TE £k 32 N MG B A7 1R P-RNTI X CRC B E& 3647 Indh

40. MRAEBORIER 34 Frif g2, Hr, KiXEE SC-MCCH 5 27348
BEIE A HO S S

41, ARPEBORIELR 34 Frikpy2dsh, b, B SC-MCCH 15 B AR5 i
F— AN EeR sk fE R

42, WRABBORIER 34 Frid g2y, Hr, Brid SC-MCCH 15 B ¥ M
Fh 2Rk R RS .

43, —FPlEsk, BFE:

—RILBTG, WRECE NS EL N AT {51 NPDCCH _EA% R
TEERE I H115 B DCIL, ATid DCI " a-& /X 2 #3518 SC-MCCH 15
HAFHGE AN, LLMIRR SC-MCCH 15 B HifLs: UL

B URIRFRST, RALE NARYE ITid DCI i8R & i% SC-MCCH 15 B..

A4, ARYEBURIER 43 PrikagRsl, S

Kik G/ ZFEHEE SC-MCCH A XL E S A, Rl E 1S
S EFE T3 UATIR NPDCCH BRI 4H (5 BB I TR AH 2S5 B
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* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L” document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date

or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

11 October 2017

Date of mailing of the international search report

26 October 2017

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
LV, Yuan

Telephone No.: (86-10) 62413388

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT

X h International application No.
Information on patent family members

PCT/CN2017/096794

Patent Documents referred

in the Report

Publication Date

Patent Family

Publication Date

CN 101998270 A
CN 102083003 A

CN 102695129 A

CN 101883323 A
US 2014044071 Al

30 March 2011
01 June 2011

26 September 2012

10 November 2010
13 February 2014

CN 101998270 B
US 2013176923 Al
KR 101500474 B1
EP 2568727 Al

US 8908713 B2

EP 2568727 A4

KR 20130014596 A
WO 2012041193 Al
EP 2690894 Al

US 2013215761 Al
WO 2012126210 A1
EP 2690894 A4

EP 2690894 B1

US 9491644 B2

CN 101883323 B
CN 103380649 A
GB 2488608 A

GB 201102893 DO
GB 2488608 B

WO 2012110829 A1
GB 2488971 A

GB 2488971 B

EP 2676503 Al

GB 201109488 DO
CN 1033800649 B
US 9094182 B2

10 December 2014
11 July 2013

09 March 2015

13 March 2013

09 December 2014
24 September 2014
07 February 2013
05 April 2012

29 January 2014
22 August 2013

27 September 2012
11 February 2015
26 July 2017

08 November 2016
26 December 2012
30 October 2013
05 September 2012
06 April 2011

06 November 2013
23 August 2012

19 September 2012
24 June 2015

25 December 2013
20 July 2011

01 March 2017

28 July 2015

Form PCT/ISA/210 (patent family annex) (July 2009)
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PATENT COOPERATION TREATY

ADVANCE E-MAIL

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

PCT/CN2017/096794

From the INTERNATIONAL BUREAU

To:

CHINA SCIENCE PATENT & TRADEMARK AGENT
LTD.

Suite 4-1105, No. 87, West 3rd Ring North Rd.,
Haidian District

Beijing 100089

CHINE

Date of mailing (day/month/year)

16 January 2019 (16.01.2019)

Applicant’s or agent's file reference

IP170184

IMPORTANT NOTIFICATION

International application No.

PCT/CN2017/096794

International filing date (day/month/vear)

10 August 2017 (10.08.2017)

1. The following indications appeared on record concerning:

D4 the applicant [] the inventor

[] the agent

[] the common representative

Name and Address

State of Nationality State of Residence

Telephone No.

Facsimile No.

E-mail address

B the person [] the name

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

[] the address

[ the nationality [ the residence

Name and Address
FG INNOVATION COMPANY LIMITED

New Territories
Hong Kong
China

Flat 2623, 26/F Tuen Mun Central Square, 22 Hoi Wing Road, Tuen Mun,

State of Nationality State of Residence

CN CN

Telephone No.

Facsimile No.

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

3. Further observations, if necessary:

The person identified in Box 2 has been added as applicant for all designated States.

4. A copy of this notification has been sent to:
D the receiving Office
[] the International Searching Authority
[] the Authority(ies) specified for supplementary search

the International Preliminary Examining Authority
the designated Offices concerned

the elected Offices concerned

other:

O0OXO

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

Facsimile No. +41 22 338 89 65

Authorized officer

Yuan Zhiyong
e-mail pct.team2(@wipo.int
Telephone No. +41 22 338 74 02

Form PCT/IB/306 (January 2009)

1/H4YAN3RMG3EGV0
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO IT oT CLAIMSIIND CLAIMSl
16/324,359 02/08/2019 2180 US76497 4 4
CONFIRMATION NO. 1032
145688 FILING RECEIPT
SBPJ/ScienBiziP, P.C.
550 South Hope Street AR AN TR SRR AL G AR MO
Suite 2825

Los Angeles, CA 90071
Date Mailed: 03/01/2019

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Chongming ZHANG, Pudong, Shanghai, CHINA;
Renmao LIU, Pudong, Shanghai, CHINA;
Shohei YAMADA, Sakai City, JAPAN;

Applicant(s)
Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN;
FG Innovation Company Limited, Tuen Mun, CHINA;
Chongming Zhang, Pudong, Shanghai, CHINA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/CN2017/096794 08/10/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201610658544.6 08/11/2016

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/27/2019
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/324,359

Projected Publication Date: 06/06/2019
Non-Publication Request: No

Early Publication Request: No
Title

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL
MULTICAST SERVICE

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/324,359
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (8), of (6) N/A N/A N/A N/A 300
SEARCH FEE
(27 CFR 1.16(K). i, or () N/A N/A N/A N/A 520
EXAMINATION FEE
(37 CFR1.16(0), (B}, or (2) N/A N/A N/A N/A 760
TOTAL CLAIMS .
(37 CFR 1.16()) 4 minus 20= OR |x 100 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 460 - 460
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 2040
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total g i w -
=S (37 CF(:H 16(7)) Minus OR [x =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) OR |x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** =
= (37 CF?H.IB(H) OR |«x -
% Independent * Minus | *** = OR . ~
w (37 CFR 1.16(h)) =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

16324359

Filing Date

Applicant(s) Chongming ZHANG

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 51
2 1 52
3 2 53
4 2 54
5 2 55
6 2 56
7 (1) 57
8 1 58
9 1 59
10 1 60
11 1 61
12 1 62
13 1 63
14 1 64
15 1 65
16 2 66
17 2 67
18 (1) 68
19 1 69
20 1 70
21 1 71
22 1 72
23 1 73
24 1 74
25 1 75
26 1 76
27 1 77
28 1 78
29 1 79
30 1 80
31 1 81
32 1 82
33 1 83
34 1 84
35 1 85
36 1 86
37 1 87
38 1 88
39 1 89
40 1 90
41 1 91
42 1 92
43 1 93
44 1 94
45 1 95
46 1 96
47 1 97
48 1 98
49 99
50 100
Total Indep 8 4 0
—1 = | — | — |
Depend
. N N N
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
16/324,359 Chongming ZHANG US76497

145688 [ INTERNATIONAL APPLICATION NO. |

SBPJ/ScienBiziP, P.C. PCT/CN2017/096794

550 South Hope Street LA. FILING DATE PRIORITY DATE

Suite 2825 08/10/2017 08/11/2016

Los Angeles, CA 90071
CONFIRMATION NO. 1032

371 ACCEPTANCE LETTER

A

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

02/08/2019
DATE OF REGEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Copy of the International Application filed on 02/08/2019

« English Translation of the IA filed on 02/08/2019

+ Copy of the International Search Report filed on 02/08/2019
+ Preliminary Amendments filed on 02/08/2019

« Information Disclosure Statements filed on 02/08/2019

* Request for Immediate Examination filed on 02/08/2019

+ U.S. Basic National Fees filed on 02/08/2019

+ Authorize Access to Search Results filed on 02/08/2019

+ Priority Documents filed on 02/08/2019

* Non-English Language Application filed on 02/08/2019

+ Authorization to Permit Access filed on 02/08/2019

+ Application Data Sheet (37 CFR 1.76) filed on 02/08/2019

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.495(c).

page 1 of 2
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« Properly executed inventor's oath or declaration for the following inventor(s) has not been submitted:
Chongming ZHANG, Renmao LIU, and Shohei YAMADA

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

FREDERICK SMITH

Telephone: (571) 272-8679

page 2 of 2
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Doc Code: PAL.
Document Description: Power of Atiorney Appraved for use trough 11/30/2014. OMB 0851-005
U.8. Fatent and Trad ik Office; EPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1888, no persons are raquired o respond to a collsction of information uniess it displays a valid OMB control number.

PTO/AIAB2A (07-13)
51

\.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

MOTE: This form is fo be submitted with the Power of Atiormey by Applicant form (PTO/AIA/BZE) to identify the application to which the
Power of Attorney is directad, in accordance with 37 CFR 1.5, uniess the appiication number and filing dale are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIAIB2A nor form PTO/AIABZE identifies the application to which the Power of Aftorney is
directed, the Power of Attornay will not be recognized in the application.

Application Number 16/324 359

Filing Date 2019-02-08

First Named Inventor CHONGMING ZHANG

Title INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR
SINGLE-CELL MULTICAST SERVICE

Art Unit

Examiner Namea

Attorney Docket Number (LIST786407

SIGNATURE of Applicant or Patent Praciitioner

Signature /Cagvgn H Chaif Diate (Optional) 2@19.“(}3...2@

Naime Calvin H Chai Regisiration BEO0G

Number

Title (if Applicantis a | Patent Practitioner
juristic entity)

Applicant Name (if Applicant is & juristic entity) SHARP KABUSHIKI KAISHA,FG Innovation Company Limited

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

[::] Totatof forms are submitted.

This coliection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required o obtain or retain a benefit by
the pubiic which is to file (and by the USPTO (o process) an application. Confidentiaiity is governed by 35 U.8.C. 122 and 37 CFR
1.11 and 1.14. This coliection is estimated io take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form o the USPTO. Time will vary depending upon the individual casa. Any comments on the amount of time you require
to compiete 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 Cormmerce, P.O. Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1458.

If you need assistance in completing ihe forr, calt 1-800-PT0-8198 and select option 2.
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Doc Code: PA..

Document Description: Power of Attorney

Under the Paperwork Reduction Act of 1885, no p are

PTO/AIAIS28 (07-13}

Approved for use through 11/30/2014. OMB 0651-0051
us. Pavent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

quired to respond to a coll of i ion unless it ¢

ays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

OR

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

{Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

OR

OR

- 1 hereby appoint the Patent Practitioner{s) associated with the fellowing Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected ﬂ'nerethh for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above: l_f 5688

Bl

D 1| hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/B2C) as my/our attorney(s) or ageni(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached fransmittal letier (form PTO/AIA/82A) or identified above. {Note: Complete form PTO/AIA/B2C.)

D The address associated with Customer Number:{

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number

Firm or

individual Name

Address

City

| State | 1 Zie

Country

Teiephone

| Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

SHARP KABUSHIKI KAISHA

inventor or Joint Inventor (title not required below)
Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below}
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

D Person Who Otherwise Shows Sufficient Proprietary Interest {e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity}

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature Mototaka Taneya! - { Date (Optionat) |
Name Mototaka Taneya
Title MANAGING OFFICER BU PRESIDENT CORPORATE RESEARCH & DEVELOPMENT

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

otal of

l forms are submitted.

T T e T A " e S T SIS
Tmsccilawunofnfomatxomsmquwedbya?CFR 1,131, 1.32, and 1.33. ‘Fhekﬂormalnomsrequ-redbob&alnouuamabeneﬁtbyhepublmmdustuﬁie(andbyme

USPTO to p )} an lity is gt by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. Th:seoﬂecﬂomsestmedmteke3mnutestaoompleie
including gamenng, prepamg andsubmﬂhng:heoompleted application fotmtoﬁ\eUSPTO Time wifl vary d ding upon the individual case. Any on the
of time you require {o complete this form and/or sugg for g this b h ummmcnmmmm U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 35486277
Application Number: 16324359
International Application Number:
Confirmation Number: 1032

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-

CELL MULTICAST SERVICE

First Named Inventor/Applicant Name:

Chongming ZHANG

Customer Number: 145688
Filer: Calvin H Chai
Filer Authorized By:
Attorney Docket Number: Us76497
Receipt Date: 21-MAR-2019
Filing Date: 08-FEB-2019
Time Stamp: 07:10:22

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
1318384
1 Power of Attorney US76497190320POA.pdf no 3
2972a00916996d9c04599b3d48b5630b859]
626e4
Warnings:
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Information:

Total Files Size (in bytes){ 1318384

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Appl. No. 16/324,359
Request for Corrected Filing Receipt
Attorney Docket No. US76497

PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. ; 16/324,359

Confirmation No. ; 1032

Applicant ; Sharp Kabushiki Kaisha, et al.
Attorney Docket No. . US76497

Customer No. : 145688

Application Filing Date X February 8, 2019

Examiner ; TBD

Art Unit X TBD

Mail Stop OIPE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

REQUEST FOR CORRECTED FILING RECEIPT

Sir/Madam:

In the filing receipt, mailed on 03/01/2019, of the subject application, the first named
inventor, Chongming Zhang, is erroneously listed as one of the Applicants. The Application

Data Sheet (ADS) concurrently filed with the subject application listed the Applicants as follows:
Sharp Kabushiki Kaisha of Sakai City, Osaka, Japan
FG Innovation Company Limited, of Tuen Mun, China

Applicants hereby respectfully request a corrected filing receipt be issued to correctly reflect
the Applicants of the subject application as listed in the ADS as originally filed.
Attachments:
1. A copy of the filing receipt dated 03/01/2019 with mark up; and

2. A copy of the ADS filed on 02/08/2019.

Page 1 of 2
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Appl. No. 16/324,359
Request for Corrected Filing Receipt
Attorney Docket No. US76497

The undersigned representative authorizes the Commissioner to charge any additional fees
under 37 C.FR. 1.16 or 1.17 that may be required, or credit any overpayment, to Deposit

Account No. 505142, referencing Attorney Docket No.: US76497.

Respectfully,

By /Tung-Yun McNally/

Tung-Yun McNally

Registration No.: 66,725

Please recognize the application with Customer No. 145688
ScienBiziP, P.C.

550 S. Hope Street, Suite 2825,

Los Angeles, CA 90071

Tel No. : (213) 426-1771

Fax No.: (213) 426-1788

Page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO IT oT CLAIMSIIND CLAIMSl
16/324,359 02/08/2019 2180 US76497 4 4
CONFIRMATION NO. 1032
145688 FILING RECEIPT
SBPJ/ScienBiziP, P.C.
550 South Hope Street AR AN TR SRR AL G AR MO
Suite 2825

Los Angeles, CA 90071
Date Mailed: 03/01/2019

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Chongming ZHANG, Pudong, Shanghai, CHINA;
Renmao LIU, Pudong, Shanghai, CHINA;
Shohei YAMADA, Sakai City, JAPAN;

Applicant(s)
Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN;
FG Innovation Company Limited, Tuen Mun, CHINA;

) ) 3

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/CN2017/096794 08/10/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201610658544.6 08/11/2016

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/27/2019
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/324,359

Projected Publication Date: 06/06/2019
Non-Publication Request: No

Early Publication Request: No
Title

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL
MULTICAST SERVICE

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

i} i} Attorney Docket Number | US76497
Application Data Sheet 37 CFR 1.76

Application Number

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST

Title of Invention SERVICE

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:

Inventor 1 Remave
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [-] prongming | ZHANG I
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City W‘ Country of Residence | P‘

Mailing Address of Inventor:

Address 1 No. 1111, Jinhai Rd
Address 2
City | Pudong, Shanghai | State/Province | |
Postal Code | [po1206 | Countryi | )CN
Inventor P2 Remove
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
‘ EI Renmao ‘ | 1U ‘ EI
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City W‘ Country of Residence | h‘

Mailing Address of Inventor:

Address 1 No. 1111, Jinhai Rd

Address 2

City | |Pudong, Shanghai | state/Province | |
Postal Code | )201206 | Countryi | )CN

Remove

Inventor B3

Legal Name

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

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OCMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

US76497

Application Number

Title of Invention

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
SERVICE

Prefix| Given Name

Middle Name

Family Name

Suffix

|

lShohei

|

|{AMADA

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

city |[akaiCity

|| Country of Residence i

P I

Mailing Address of Inventor:

Address 1 /o SHARP KABUSHIKI KAISHA

Address 2 1, Takumi-cho, Sakai-ku,

City | lSakai City, Osaka | State/Province | |
Postal Code | [po0-8522 | Countryi [P

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

Correspondence Information:

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

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

Customer Number

||45688

Email Address Ieoa—proce@scienbizip.com Add Email Remove Email

Email Address |eoa—cbd@scienbizip.com | AddEmail |  |Remove Email

Email Address |eoa—procc@sbp—us.com
Application Information:

Title of the Invention ULTICAST SERVICE

Attorney Docket Number| US76497 Small Entity Status Claimed [ ]

Application Type Nonprovisional -

Subject Matter tility -

Total Number of Drawing Sheets (if any) 4

Suggested Figure for Publication {if any) | |1

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

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

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

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

Attorney Docket Number | US76497

Application Data Sheet 37 CFR 1.76 —
Application Number

. . INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
Title of Invention SERVICE

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 informaticn 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 applicaticn, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly 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)

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

35 U.5.C. 122(b) and cerify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 145688

Domestic Benefit/National Stage Information:

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

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

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
B 371 of international ~] PCT/CN2017/096794 2017-08-10
Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

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

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

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

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

Attorney Docket Number | US76497

Application Data Sheet 37 CFR 1.76

Application Number

. . INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
Title of Invention SERVICE

Foreign Priority Information:

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

Remove

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

po1610658544.6 | p016-08-11
Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

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.
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PTO/AIA/14 (11-15)

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

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

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

Attorney Docket Number | US76497

Application Data Sheet 37 CFR 1.76

Application Number

. . INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
Title of Invention SERVICE

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

(1).

B. Search Results from U.S. Application to EPO - Unless box 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 autherize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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PTO/AIA/14 (11-15)

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

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

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

) ) Attorney Docket Number | US76497
Application Data Sheet 37 CFR 1.76

Application Number

. . INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
Title of Invention SERVICE

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:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | k.. kabushiki Kaisha

Mailing Address Information For Applicant:

Address 1 , Takumi-cho, Sakai-ku,

Address 2

City Sakai City, Osaka State/Province

Country ‘ )P Postal Code 590-8522
Phone Number Fax Number

Email Address

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

Attorney Docket Number | US76497

Application Data Sheet 37 CFR 1.76

Application Number

. . INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
Title of Invention SERVICE

Applicant lz

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 obligaticn 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 FG Innovation Company Limited

Mailing Address Information For Applicant:

Address 1 Flat 2623, 26/F Tuen Mun Central Square

Address 2 22 Hoi Wing Road, New Territories, HK

City uen Mun State/Province
Country ‘ CN Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee |1

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

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
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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 OCMB control number.

Attorney Docket Number | US76497

Application Data Sheet 37 CFR 1.76 —
Application Number

. . INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
Title of Invention SERVICE

Prefix Given Name Middle Name Family Name Suffix

- ]

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

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

Email Address

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

selecting the Add button. Add
Signature:

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

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

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

Signature [/Tung-Yun McNally/ Date (YYYY-MM-DD)| P019-02-08
First Name 'Tung-Yun Last Name ‘ r\lIcNaIIy Registration Number 6,725
Additional Signature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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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 tc 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.5.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 informaticn, 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.5.C. 552) and the Privacy
Act (5U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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.

Arecord 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.5.C.
552a(m).

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

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 designeg, 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(b) or issuance of a patent pursuant to 35 US.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 viclation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 35489765
Application Number: 16324359
International Application Number:
Confirmation Number: 1032

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-
CELL MULTICAST SERVICE

First Named Inventor/Applicant Name:

Chongming ZHANG

Customer Number:

145688

Filer:

Tung-Yun McNally

Filer Authorized By:

Attorney Docket Number: Us76497
Receipt Date: 21-MAR-2019
Filing Date: 08-FEB-2019
Time Stamp: 12:52:54

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:

Document . . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y M " I. . 9
Number Message Digest | Part/.zip| (if appl.)

585109
1 Miscellaneous Incoming Letter US76497190320MIL.pdf no 14
14c0f0c504cf7d38e19486d43d81d85e2194
Warnings:
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Information:

Total Files Size (in bytes){ 585109

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NUMBER | FILING DATE |  FIRSTNAMED APPLICANT | ATTY.DOCKET NO/TITLE
16/324,359 02/08/2019 Chongming ZHANG US76497

CONFIRMATION NO. 1032

145688 IR MR AT

SBPJ/ScienBiziP, P.C. *0C000000106871843*
550 South Hope Street

Suite 2825

Los Angeles, CA 90071

Cc: SCIENBIZIP, PC

550 SOUTH HOPE STREET

SUITE 2825

LOS ANGELES, CA 90071 Mailed: 03/27/2019

DENIAL OF REQUEST FOR POWER OF ATTORNEY

The request for Power of Attorney filed 03/21/2019 is acknowledged. However, the request cannot be
granted at this time for the reason stated below.

U The Power of Attorney you provided did not comply with the new Power of Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

O The revocation is not signed by the applicant, the assignee of the entire interest, or one particular
principal attorney having the authority to revoke.

U The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(c) has not been
received. .

Q The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee.

Q The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided
by 37 CFR 3.71.

O The signature(s) of , a co-inventor in this application, has been omitted. The Power of
Attorney will be entered upon receipt of confirmation signed by said co-inventor(s).

Q The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and
Trademark Office.

-

v
% Only one Customer Number can be designated for the Power of Attorney in an application. The
Customer Number that was captured is the first Customer Number provided on the Power of Attorney
document.

QA request under 37 CFR 1.48 to add an inventor was granted in this application, however, no power of
attorney consistent with the power of attorney granted by the originally named inventive entity has been
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Doc Code: N572

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COWI&%&ONER FOR PATENTS
Alexar?ci(na, Virginia 22313-1450

www,uspto.gov

received. Thus, the addition of the inventor has resuited in the loss of power of attorney in the
application. See 37 CFR 1.32(e).

U The power of attorney has not been accepted because the party who is giving power of attorney has not
been identified. Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the
patent owner. A patent owner who was not the applicant must appoint any power of attorney in
compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4).

Q The power of attorney from the inventors has not been accepted because it is a copy from a prior
national application for which benefit is claimed and the continuing application names an inventor who
was not named as an inventor in the prior application.

O The power of attorney from the inventors has not been accepted because the power of attorney must be
signed by the applicant for patent. See 37 CFR 1.32(b)(4).

Q Any request to correct or update the name of the applicant must include an application data sheet (ADS)
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant
information section. Any request to change the applicant after an original applicant has been specified
under 37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant
in the applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c).

Any inquiries regarding this notice should be directed to the Application Assistance Unit at 571-272-4200.

57%/2/

Applicatiof/Assistance Unit
571-272-4200
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
16/324,359 02/08/2019 Chongming ZHANG US76497
CONFIRMATION NO. 1032
145688 MISCELLANEOUS NOTICE
SBPJ/ScienBiziP, P.C.
550 South Hope Street 000 0
Suite 2825 00000010687 1843

Los Angeles, CA 90071
Date Mailed: 03/27/2019

A communication which cannot be delivered in electronic form has been mailed to the applicant.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO IT oT CLAIMSIIND CLAIMSl
16/324,359 02/08/2019 2414 2180 US76497 4 4
CONFIRMATION NO. 1032
145688 CORRECTED FILING RECEIPT
SBPJ/ScienBiziP, P.C.
550 South Hope Street O B
Suite 2825

Los Angeles, CA 90071
Date Mailed: 03/27/2019

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Chongming ZHANG, Pudong, Shanghai, CHINA;
Renmao LIU, Pudong, Shanghai, CHINA;
Shohei YAMADA, Sakai City, JAPAN;

Applicant(s)
Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN;
FG Innovation Company Limited, Tuen Mun, CHINA;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/CN2017/096794 08/10/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201610658544.6 08/11/2016

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/27/2019
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/324,359

Projected Publication Date: 06/06/2019
Non-Publication Request: No

Early Publication Request: No

Title
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL
MULTICAST SERVICE

Preliminary Class
370

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/324,359 02/08/2019 Chongming ZHANG US76497
CONFIRMATION NO. 1032
145688 PUBLICATION NOTICE

SBPJ/ScienBiziP, P.C.

550 South Hope Sire 0
Suite 2825

Los Angeles, CA 90071

Title:INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST
SERVICE

Publication No.US-2019-0174474-A1
Publication Date:06/06/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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16RO0986/US

Attorney Docket No.:

COMBINED PATENT ASSIGNMENT AND DECLARATION
(37 CFR 1.63)

FEEF

ST RICERORPEEMREALLT

AEEMEBEFLTCRELEY,

[l mntowss. #:

v ® A
PCT B S S

B HHEEEN R E HES Z W

ERCERSNEHBRIIMERLUE, EREEREFELLEOT
BBEFEIILEELRY,

Fhldk, PR HENTERINTVSRAORYOFPE, Fi
BYIOHRKHEE CHILELRT,

MEAEEMSEEEORMCADZHBEORNBRERITL, B
LTWEY,

Fhld 37 CFR 1.56 [CEFESINBRFEICHFELIDIZINTCD
HHEOVWTHBICRTY 2RBAHZILERBLTVET,

REUBECEEACPEND LRICBAVRPERL, LETR
FINBZARHBICEH T EORBELTVNS LD, Ei.

1_Takumi-cho, Sakai-ku, Sakai City, Osaka 590-8522, lapan O
Sharp Kabushiki Kalsha $&7F Flat 2623, 26/F Tuen Mun
Central Square, 22 Hoi Wing Road, Tuen Mun, New Territorles,
HK, China @ FG Innovation Company Limited GEZA) (L&l

HAB&UARFKACH T 32 TOER, BE BLUFR B5U0H

BE T & EEE(37 CFR 1.63)

As a below named INVENTOR/ASSIGNOR of the patent application
entitled:

INFORMATION CHANGE TRANSMISSION METHOD AND
DEVICE FOR SINGLE-CELL MULTICAST SERVICE

And which is:

[71 ‘The attached application, or

EZ{ United States Application or PCT International Application
Number PCT/CN2017/096794 filed on August 10, 2017,

I declare that:

The above identified application was made or was authorized to
be made by me.

| believe that | am the original Inventor or an originat joint
inventor of a claimed invention in the application.

| have reviewed and understand the contents of the application
for which this assignment with declaration is being submitted.

{ am aware of the duty to disclose to the Office all infarmation
known to me to be material to patentability as defined in
37 CFR 1.56.

Whereas, the undersigned inventor(s) hereinafter called
ASSIGNOR(S), have Invented cartain inventions described in the
application identified above; and

Whereas, Sharp Kabushiki Kaisha of 1, Takurmi-cho, Sakai-ky,
Sakal City, Osaka 530-8522, Japan, and FG Innovation Company
Limited of Flat 2623, 26/F Tuen Mun Central Square, 22 Hoi
Wing Road, Tuen Mun, New Territorles, HK, China
{ASSIGNEE(S)), desires to acquire the entire right, title, and
interest in the application and invention, and any Letters Patent
that may be granted therefore In the United States and In any
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ZHBEBLURBIOHULTEONERKEN., BLUITRATOAERT
ZAFENBRFHOIBERE LTV S,

EZFADGEEAAND 1L FILG1.00)0 WS LUZ0 M0 f
HELCEIE, ZORRPECICHEILULIAT

HEAL, BRA CORBEBICRAEANTELT, §RTOH
FIHMESIUCMBEREER ST TAUNAREORBESLUZZ
CRRENERBIIN TS TOMERN, BESLUHE (Roko
HEERCHEOT, REZOMOBIRY S EBREHSLUVER
WEOTTOYRTOEHNESD) | BT CHHBASIURBIC
MU MWK ERFIEBL U202 TOBE HITERM, B
BIUBELET,

EEAL. AEEESSURBIEMT ZEIE, G, BOEL
CEBORIE LB HEMTONEVILEZWLES,

AR ERANSREN GBS, EEAVNMURE TS
3. HBHE R0, BIUREECIMDIEY R ERSSUR
BEET AR, BRARBRELARTIRTOER RN
IHEERBZEACER L, ThCEET VI TR LURD
EBWTHEETBCLICERLET,

AR E B SRR EN TR RSN - Y0 BB oMk
718 USC 1001 [LETEEHRH BN 5 ELUFOWBEEIAH
[k BAE BB RELET,

RESMNSBEER ST RXORERRVEEBOER
LIRS TY,

L6RO0986/US

and all foreign countries;

In consideration of the payment by ASSIGNEE(S) to ASSIGNOR(S)
of the sum of One Dollar {$1.00) and for other valuable
conslderation, receipt thereof is hereby acknowledged,

ASSIGNOR(S) sell, assign, and transfer to ASSIGNEE(S), its
successors and asslgns, the entire right, title, and interest in the
application and the invention disclosed therein for the United
States of America, including all divisions, and continuations
thereof, and alf Letters Patent of the United States that may be
granted thereon, and all reissues thereof, including all rights
under the Paris Convention as amended, or other relevant
International Treaties and Arrangements,

ASSIGNOR(S) covenant(s) that no assignment, sale, agreement,
or encumbrance has been or will be made or entered into which
would conflict with this assignment and sale.

ASSIGNOR(S} agree(s), when called upon to do so by the
ASSIGNEE(S), to provide ASSIGNEE(S) with all pertinent facts and
documents relating to the application, the invention, and the
Letters Patent as may be known and accessible to ASSIGNOR(S);
to sign without further consideration all papers deemed
necessary by the ASSIGNEE(S); and to testify as to the same in
any interference or litigation related thereto.

| acknowledge that any willful false statement made in this
combined declaration/assignment is punishable under 18 USC
1001 by fine or imprisonment of not more than five (5) years, or
both.

The cambined declaration/assignment is an accurate translation
of the corresponding English language assignment and
declaration.

LEGAL NAME OF FIRST INVENTOR/ASSIGNOR

#1OFRBPEFEEAOERKE

Inventor: Date:

FEHEE: ZHANG, Chongming Bfh ZU/? 7§ /0/
Signature:

B ZHANMG N‘Uﬂﬁmﬁj’

LEGAL NAME OF SECOND INVENTOR/ASSIGNOR

82 0RPE/BEACERKS

Inventor: Date:

SRR LIU, Renmao B 20/?’/ﬁ5‘,ﬁ /
Signature:

w4 2su Rewma

LEGAL NAME OF THIRD INVENTOR/ASSIGNOR
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16R0O0986/US

B3 ORPE/EEANOERKS

Inventor: Date:
U YAMADA, Shohel Bt
Signature:

Z24:
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16R00986/US

Attorney Docket No.:

COMBINED PATENT ASSIGNMENT AND DECLARATION
(37 CFR 1.63)

BHEFHBEEE I ERIEE (37 CFR 1.63)

TS TSRO P E/FREA L LT

AEEHEWEERUTICBELET,

[ wroHiE, =i

V3 PCT [EI R 5

FU AR S AU R EHIRE S 5 0

LRRUCHR SN UREIERA R ERE L/, EERE A L
ELOTHAIFEEZZICEELET,

Fhek, BOAHENTHR ST SRR OFYI ORI,
FIEEGONFEFAECHLEBELET,

FHEABEEMNSBESORGICEDL S IHORNEEBRTIL,
AR LTV ET,

FARL 37 CFR 1. 86 W ER AN DI IS FE R OM D4~
TOBRICONTHBIZHR T 2BENHD 2 L 43HL T
WwWET,

AELARR CRIEEA &0 5 BRCICE Lo sk, B3
TRESNHARMFICRETAHEORFL LTnH720,
Fi,

1 Takuml-cho, Sakai-ku, Sakai City, Osaka 590-8522, Japan 7>
Sharp_Kabushiki Kaisha 33 X T Flat 2623, 26/F Tuen Mun

Central Square, 22 Hol Wing Road, Tuen Mun, New Territories,
HK, China ) FG_innovation Company Limited (GBS A) KAk
HIREES & OV o032 B CoMER). ML, o L ORISR,

26 UNT MBS K USRI LTE LA KEIN, B.L
T < CONETEH ENAMHROREBEEFE L TDH

As a below named INVENTOR/ASSIGNOR of the patent apptication
entitled:

INFORMATION CHANGE TRANSMISSION METHOD AND
DEVICE FOR SINGLE-CELL MULTICAST SERVICE

And which is:

[C] Theattached application, or

EZI United States Application or PCT International Application
Numb:ar PCT/CN2017/096794 filed on August 10, 2017,

I declare that:

The above identified application was made or was authorized to
be made by me.

| believe that | am the original inventor or an original joint
inventor of a claimed invention in the application.

| have reviewed and understand the contents of the application
for which this assignment with declaration is being submitted.

| am aware of the duty to disclose to the Office all information
knowrn to me to be material to patentability as defined in
37 CFR 1.56.

Whereas, the undersigned inventor{s} hereinafter called
ASSIGNOR(S), have invented certain inventions described in the
application identified above; and

Whereas, Sharp Kabushiki Kaisha of 1, Takumi-cho, Sakai-ku,
Sakal City, Osaka 590-8522, Japan, and £G Innovation Company

Limited of Flat 2623, 26/ Tuen Mun Central Square, 22 Hol
Wing Road, Tuen Mun, New Territories, HK, China

(ASSIGNEE(S)), desires to acquiire the entlre right, title, and
interast in the application and invention, and any Letters Patent
that may be granted therefore in the United States and in any
and all foreign countries;
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HEZADLIIEA~O 1 FA(SL00) DX L UEOf
DEMRIC -3 &, FOZMEE I ICHBELEY 2T

FRIEALL, B A, T OHMAE B L ORGRA Lz %) Fo
TOLENHRR S UMM B R BT, 74 Y xﬁl{%?& ii@fff
BB L Oz 2 r:ﬁHT"ihtﬁEU ZET S TORER, MR

BLORGE (FOBRORESGELBECT, XikEoihop
%Témmm%htwmm% ENTCOTCOEMNEE
) | 2 S ONZIE B X OFE & U TS ik & duf i E
B LIVEORTOERBITLEH, BEBLORIEL X
P

FEIEAGE, AR L OMRSEICIEAM-T B aRE, e, BYH
BLOBEHBORLE L ORHEI TR VWIS 2B LE
';j“o

AT, B ANLIEES D o A, TRIEANMY HE
TE D, M, B, BIOEHEIL D 5EYIRE
Bl LUEB ST SRR L, ARG L RS
COBEPHIBMO MM EH L = La<Ea L, iy
BB AT LOCHFRIZBWCHET S LICEEBLE
#‘0

HIIAEEMN EBESH B THEIL AN —Y0EBD
BliiRA% 18 USC 1001 {2 BE-SX Bl s 5k SELITF stk
BRI LD AT h- s EICRBLET,

%&mﬁx@?o

16R0O0986/US

In consideration of the payment by ASSIGNEE(S) to ASSIGNOR(S)
of the sum of One Dollar {$1.00) and for other valuable
consideration, receipt thereof is hereby acknowledged,

ASSIGNOR(S) sell, assign, and transfer to ASSIGNEE(S), its
successors and assigns, the entire right, title, and interest In the
application and the invention disclosed therein for the United
States of America, including all divisions, and continuations
thereof, and all Letters Patent of the United States that may be
granted thereon, and all reissues thereof, including alt rights
under the Paris Convention as amended, or other relevant
International Treaties and Arrangements.

ASSIGNOR(S) covenant({s) that no assignment, sale, agreement,
or encumbrance has been or will be made or entered into which
would conflict with this assignment and sale.

ASSIGNOR(S) agree(s), when called upon to do 50 by the
ASSIGNEE(S), to provide ASSIGNEE(S) with all pertinent facts and
documents relating to the application, the Invention, and the
Letters Patent as may be known and accessible to ASSIGNOR(S);
to sign without further consideration all papers deemed
necessary by the ASSIGNEE(S); and to testify as to the same in
any interference or litigation related thereto.

| acknowledge that any willful false statement made in this
combined declaration/assignment is punishable under 18 USC
1001 by fine or imprisonment of not more than five (5} years, or
both.

The combined declaration/assignmeant is an accurate translation
of the corresponding English language assignment and
declaration.

LEGAL NAME OF FIRST INVENTOR/ASSIGNOR

%1 OB /FEEAOTERKAL

Inventor: Date:
JEHR-E ZHANG, Chongming H
Signature:

E

LEGAL NAME OF SECOND INVENTOR/ASSIGNOR

% 2 DR /MEEANOEX R4

Inventor: Date:
FEOA LiU, Renmao B ff:
Signature:

?%":lﬁt:

LEGAL NAME OF THIRD INVENTOR/ASSIGNOR

3 DRPE/FRIEADIERIRA

Inventor: Date:
e mmmmsmmt H £ /%V;/ﬂ 2070
Signature:
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Electronic Acknowledgement Receipt

EFS ID: 37181397
Application Number: 16324359
International Application Number:
Confirmation Number: 1032

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-

CELL MULTICAST SERVICE

First Named Inventor/Applicant Name:

Chongming ZHANG

Customer Number: 145688
Filer: Calvin H Chai
Filer Authorized By:
Attorney Docket Number: Us76497
Receipt Date: 16-SEP-2019
Filing Date: 08-FEB-2019
Time Stamp: 23:11:19

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B}ttes)l Multl' 'Pages
Number Message Digest | Part/.zip| (if appl.)
5440646
1 Oath or Declaration filed US76497190912DEC.pdf no 5
7d61764485cdf67ad2b7eb872eeafc001ffc|
Warnings:
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Information:

Total Files Size (in bytes){ 5440646

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/324,359 02/08/2019 Chongming ZHANG US76497 1032
145688 7590 02/18/2020 | EXAMINER |
SBPJ/ScienBiziP, P.C.
550 South Hope Street LIU, JUNG-JEN
Suite 2825
Los Angeles, CA 90071 | ART UNIT | PAPER NUMBER |
2473
| NOTIFICATION DATE | DELIVERY MODE |
02/18/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):
eoa-cbd @scienbizip.com

eoa-procc @scienbizippc.com
eoa-proce @scienbizip.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/324,359 ZHANG et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
JUNG-JEN LIU 2473 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 2/8/2019.
OJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)(J This action is FINAL. 2b) ¥ This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 45-48 is/are pending in the application.

5a) Of the above claim(s) ____is/are withdrawn from consideration.
6) (0 Claim(s) ___ is/are allowed.
7) Claim(s) 45-48 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (O Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)O The specification is objected to by the Examiner.
11)@ The drawing(s) filed on 2/8/2019 is/are: a) accepted or b)[J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d Al b)O Some**  ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date E—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200212
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Application/Control Number: 16/324,359 Page 2
Art Unit: 2473

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION

Claim Interpretation

1. Limitations appearing in the specification but not recited in the claim

should not be read into the claim. E-Pass Techs., Inc. v. 3Com Corp., 343 F.3d

1364, 1369, 67 USPQ2d 1947, 1950 (Fed. Cir. 2003) (claims must be interpreted

"in view of the specification" without importing limitations from the specification

into the claims unnecessarily) [MPEP 2106 Sec |, C].

“Though understanding the claim language may be aided by explanations

contained in the written description, it is important not to import into_a claim

limitations that are not part of the claim. For example, a particular embodiment

appearing in the written description may not be read into a claim when the claim
language is broader than the embodiment.” Superguide Corp. v. DirecTV
Enterprises, Inc., 358 F.3d 870, 875, 69 USPQ2d 1865, 1868 (Fed. Cir. 2004).

[MPEP 2111.01 Sec II].

Thus, the Examiner interprets Applicant’s claims "in view of the
specification" and does not “import into a claim limitations that are not part of the

claim”.
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Application/Control Number: 16/324,359 Page 3
Art Unit: 2473

Claim Rejections - 35 USC § 103

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as
set forth in section 102 of this title, if the differences between the subject matter sought to be
patented and the prior art are such that the subject matter as a whole would have been obvious
at the time the invention was made to a person having ordinary skill in the art to which said
subject matter pertains. Patentability shall not be negatived by the manner in which the invention
was made.

2a. Claims 45-48 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Shin Provisional Application 62/372,324 filed 8/9/2016 (of Application 16/324,288,

hereinafter Shin ‘372,324) in view of Fijishiro (US 20190182632 A1).

2b. Summary of the Cited Prior Art

Shin ‘372,324 discloses a method for transmitting/receiving data in a wireless
communication system supporting NB-IoT.

Fujishiro discloses a method of SC-MCCH channel management in narrowband

loT.

2c. Claim Analysis
Regarding Claim 45, Shin ‘372,324

A User Equipment (UE) comprising [(see Sec 5.8a.2.1 Fig 5.8a.2.1-1 UE and E-
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UTRAN)]:
receiving circuitry configured to receive downlink control information (DCI) on a

narrowband physical downlink control channel (NPDCCH) after receiving Single-Cell

Multicast Control Channel (SC-MCCH) information
[(Shin ‘372,324 discloses UE acquiring SC-MCCH information, see:

5.8a.2 SC-MCCH information acquisition
5.8a.2.1 General

UE ! E-UTRAN

SCPTM-Configuration

Figure 5.8a.2.1-1: 8C-MCCH information acquisition

The UE applies the SC-MCCH information acguisition procedure to acquire the SC-PTM control information thas is
broadeast by the B-UTRAN. The procedure applies to SC-PTM capable URs that are in RRC_IDLE or in
RRC_CONNECTED,

5.8a2.>2 {nitiation

A UE interested 1o veceive MBMS services via SC-MRB shall apply the SC-MCCH information acquisition procedure upon
entering the cefl broadeasting SystemInformationBlockType20 {¢.g. upon power on, following UR mobility) and upon
receiving a notification that the SC-MCCH information has changed. A UE that is receiving an MBMS service via SC-MRB
shall apply the SC-MCCH information acquisition procedure to acquirs the SC-MCCH information that corresponds with
the service that 13 being received, at the start of each modification period.

Unless explicitly stated otherwise in the procedural specificstion, the SC-MCCH information acquisition procedure
overwrites any stored SC-MCCH information, i.e. delta configuration is not applicable for SC-MCCH information and the
UE discontinues using a field if it is sbsent in SC-MCCH information unless explicitly specified otherwise,
5.8a.2.3 SC-MCCH information acquisition by the UE
A SC-PTM capable UE shalk:
1= if the procedure is triggered by an SC-MCCH information change notification:
2> start acquiting the SCPTMConfiguration message from the subframe where the change notification was received;

NOTE i: The UE continues using the previously received SC-MCCH information until the new SC-MCCH information
has been acquired.

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000175



Application/Control Number: 16/324,359 Page 5
Art Unit: 2473

Further, Shin ‘372,324 discloses monitoring and receiving NPDCCH, see:

16.6 Narrowband physical downlink control channel related
procedures
A UE shall monitor a set of NPDCCH candidates (desoribed in subclause 10.2.2.1 of [3]) as configured by higher fayer

signalling for control information, where monitoring implies attenpting o decode cach of the NPRDICCHz in the set
according to all the monitored DCE formats.

The set of NPDXCCH candidates to monitor are defined in terms of NPFDDXCCH search spaces.
The UK shell monitor one or more of the following search spaces

- a Typel WPDCCH common search space,

- a TypeZ-NPDCCH common search space, and

- a NPDCCH UE-specific search space.

processing circuitry configured to acquire, in a case that the DCl includes (a) a
first field indicating an SC-MCCH information change notification and (b) a second field
indicating a resource for a transmission of another SC-MCCH information, the another
SC-MCCH information based on the first field and the second field

[(Shin 372,324 discloses SC-MCCH information including (a) SC-MCCH
information change notification indication and period, and (b) other information based

on SC-MCCH change and radio resource and MCS information, see:

IPR2024-00986
Petitioners’ Exhibit 1002
Page 000176



Application/Control Number: 16/324,359 Page 6
Art Unit: 2473

5.8a.1.2 SC-MCCH scheduling

The SC-MCCH information {i.e. information transmitted in meszages sent over SC-MCCH) is transmitied poriodically,
using a configurable repetition period. SC-MUCH {ransmissions {and the axsociated mdio resources and MCS} are indicated
on PDCCH,

5.8a.1.3 SC-MCCH information validity and notification of changes

Change of SC-MCCH information only eceurs at specific radio fames, 1.e. the concept of & modification period is used,
Within a modification period, the same SC-MCCH information may be transmitied 8 number of times, gs defined by its
scheduling {(which is based on a repetition period}, The modification perivd boundaries are defined by SFN valuss for which
SFN mod me= 0, where m is the numbey of radio frames comprising the modification period. The modification period is
configured by means of SystemlnformationBlockDipel0.

When the network changes (some of) the SC-MCCH information, it notifies the UFs about the change in the first subframe
which can be used for SC-MCCH transmission in 2 repetition period. LSB bit in 8-bit bitmap when setto ‘1’ indicates the
change in SC-MCCH. Upon reeeiving & change notification, a UE interested to recetve MBMS services transmiited using
SC-PTM acquires the new SC-MCCH information starting from the same subframe. The UE appliss the previously aequired
SC-MCCH information until the UE acquires the new SC-MCCH information.

Sec 5.8a.3.4

- SysteminformationBlockType20

The IE SpstemInformationBlockDype20 contains the information required to ncquire the control information associated
fransmission of MBMS using SC-PTM.

SysteminformationBlockType2 information element
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SysteminformationBiockType20 field descriptions
“se-micch-ModificationPerdod T T
Defines periodically appearing boundaries, Le. radio frames for which SFN mod sewncch-ModiffcationPeriod =
0. The contents of different {ransmissions of SC-MCCH information can only be different if there is at least one
suck boundary in-batween them. Value rf2 cotresponds to 2 mdlo frames, value 4 corresponds to 4 radio
frames and s0 on.
se=-mecli-turation
Indicates, starting from the subframe indicated by sc-moch-FirstSubframe, the duration during whick SC-MGCH ;
may be scheduled in nos-MBSFN subframes. Absence of this |E means that SC-MCCH is only scheduled in
the subframe indicated by sc-moph-FirsiSubframe.
e ot Siniibbhutoohiiollidhimsbviostl R -
Indicatss, logether with the sc-mech-RepstiionPariod, the radio frames in which SG-MCCH is schedulad i.e.
SC-MCCH is scheduled in radio frames for whiche SFN mod sc-mech-RepetifionPeriod = sc-moch-Offset,
e
Indicates the first subframe in which SC-MCCH is schaduled
sc-mech-RepetitionPeriod B
Dafines the inderval between transmissions of SC-MCCH information, in radio frames, Value 172 corresponds to

Further, Fujishiro also discloses SC-MCCH information including (a) SC-MCCH
information change notification indication and period, and (b) other information based
on SC-MCCH change and radio resource and MCS information, see:

processing circuitry configured to acquire, in a case that the DCl includes (a) a
first field indicating an SC-MCCH information change notification and (b) a second field
indicating a resource for a transmission of another SC-MCCH information, the another
SC-MCCH information based on the first field and the second field

[(Fuijishiro discloses:

[0117] FIGS. 15A and 15B are diagrams is a diagram illustrating the repetition
number information. FIG. 15A illustrates a case where the repetition number

information (#of repetition) is provided in the SIB20. As illustrated in FIG. 15A, the eNB

200 provides the repetition number information of the MPDCCH (or NPDCCH)

corresponding to the SC-MCCH and the repetition number information of the

narrowband PDSCH corresponding to the SC-MCCH in the SIB20. Even when the
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repetitive transmission is applied to the SC-MCCH, the UE 100 can appropriately

receive the SC-MCCH based on the repetition number information in the SIB20. FIG.

15B illustrates a case where the repetition number information (# of repetition) is

provided in the SC-MCCH. As illustrated in FIG. 15B, the eNB 200 provides the

repetition humber information of the MPDCCH (or NPDCCH) corresponding to the SC-

MTCH and the repetition humber information of the narrowband PDSCH corresponding

to the SC-MTCH in the SC-MCCH. Here, an example is illustrated in which the

repetition number information is provided for each MBMS service (TMGI). The UE 100
can appropriately receive the SC-MTCH based on the repetition number information in
the SC-MCCH.

Fig 9-13 and 15A-15B)].

Theretore, it would have been obvious to one of ordinary skill in the art before the
effective filing date of the claimed invention to integrate Shin ‘372,324's method for
transmitting/receiving data in a wireless communication system supporting NB-loT with
Fujishiro’s method of SC-MCCH channel management in narrowband loT with the
motivation being to efficiently receive multicast/broadcast services (Fujishiro, Para

[0004]).

Regarding Claim 46, the claim discloses similar features as of Claim 45, and is
rejected based on the same rationales of Claim 45. Further, Claim 46 discloses the
same operations of Claim 45, but are performed by a base station.

Regarding Claim 47, the claim discloses similar features as of Claim 45, and is

rejected based on the same rationales of Claim 45.
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Regarding Claim 48, the claim discloses similar features as of Claim 45, and is
rejected based on the same rationales of Claim 45. Further, Claim 46 discloses the

same operations of Claim 45, but are performed by a base station.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jung-Jen Liu whose telephone number is 571-270-7643.
The examiner can normally be reached on Monday to Friday, 9:00 AM to 5:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Kwang B. Yao can be reached on 571-272-3182. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/JUNG LIU/
Primary Examiner, Art Unit 2473
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statement. See 37 CFR 1.97(e)(2).

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

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Mung-Yun McNally/ Date (YYYY-MM-DD) 2019-02-08
Name/Print Tung-Yun McNally Registration Number k)6,725

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.5.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 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.L/
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Receipt date: 02/08/2019 16/324,359 - GAU: 2473

Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.5.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 desighee, 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(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.L/

EFS Web 2.1.17
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Attorney Docket No.: US76497
Application No.: 16/324,359
Resubmission of Request for Power of Attorney

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. ; 16/324,359
Application Filing Date . February 8, 2019
Examiner : LIU, JUNG-JEN

Art Unit D 2473

Confirmation No. ; 1032

Attorney Docket No. ; US76497

First Inventor : Chongming ZHANG
Customer No. ; 145688

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

Commissioner:

RESUBMISSION OF REQUEST FOR POWER OF ATTORNEY

In the Denial of Request for Power of Attorney dated March 27, 2019 (hereinafter
“Correspondence™), the Correspondence states that “only one Customer Number can be designated
for the Power of Attorney in an application. The Customer Number that was captured is the first
Customer Number provided on the Power of Attorney document."

Applicants hereby submit a Power of Attorney executed by the original applicants, SHARP
KABUSHIKI KAISHA and FG INNOVATION COMPANY LIMITED, with one designated
Customer Number of 145688, and a 3.73 statement showing ownership of the above-referenced
patent application.

Acceptance of the current Request for Power of Attorney is respectfully requested.

Attachments:
1. Power of Attorney with Customer Number of 145688
2. 3.73 statement

Page 10f2
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Attorney Docket No.: US76497
Application No.: 16/324,359
Resubmission of Request for Power of Attorney

CONCLUSION

If the Examiner believes that there are any issues that can be resolved by a telephone
conference, or that there are any informalities that can be corrected by an Examiner’s amendment,

please call the undersigned representative at the number given below.

Respectfully,
By /Calvin H Chai/

Calvin H Chai

Registration No.: 68,009
ScienBiziP, P.C.

550 S. Hope Street, Suite 2825,
Los Angeles, CA 90071

Phone: (213) 426-1784

Fax: (213) 426-1788

Page 2 of 2
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PTCIAIA/SE (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.8. Patent and Trademark QOffice; U.S. DEPARTMENT OF COMMERCE

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

STATEMENT UNDER 37 CFR 3.73(¢)
Applicant/Patent Owner: Sharp Kabushiki Kaisha, FG Innovation Company Limited

Application No./Patent No.: 16/324,359 Filed/lssue Date: 02-08-2019
Titleq: {NFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST SERVICE
Sharp Kabushiki Kaisha _ g corporation

(Name of Assignee} {Type of Assignes, e.g.. corporation, partnership, university, government ageney, etc.}

states that, for the patent application/patent identified above, it is {choose one of options 1, 2, 3 or 4 below):

1. D The assignee of the entire right, title, and interest.

2. An assignee of less than the entire right, title, and interest {check applicable box}:

u The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

FG Innovation Company Limited

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interast in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, tifle, and interest are:

Additional Statemeni(s) by the owner{s} holding the balance of the interest must be submitied to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruploy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4} is evidenced by either {choose ghe of oplions A or B below):

A. An assignment from the inventor(s} of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 050383 , Frame 8970 . or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Resl , Frame , of for which a copy thereof is altached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at
Resl , Frame , of for which a copy thereof is altached.

[Page 1 of 2]
This coifection of information is required by 37 CFR 3.73{b}). 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. Confidentiadity ts governed by 35 LL.8.0. 122 and 37 CFR 1.11 and 1.14. This collection is estimated {0 take 12 minutes io complete, including
gathering, preparing. and submifting the completad application form to the USPTO. Time wiff vary depending upon the individual case. Any comments on the amount
of time you require 1o compilete this form and/or suggestions for reducing this burden, should be sent o the Chief Information Officer, U.S. Patent and Trademark
Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If vou need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/Q6 (0B-12)
Approved for use through 01/31/2013. OMB 0851-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Linder the Paperwork Reduction Act of 1898, no persons are reguired to respond io a coliection of information unless it dispiays a valid OMB conirof number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United Siates Patent and Trademark Office at

Reel , Frame , of for which a copy thereof is aitached.
4. From: TJo:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United Siates Patent and Trademark Office at

Resl Frame , or for which a copy thereof is aitached.

D Additional documents in the chain of title are listed on a supplemental sheeat(s).

[7[ As required by 37 CFR 3.73{c}(1}{i}, the documentary evidence of the chain of title from the original owner o the
assignee was, or concutrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy {i.e., a true copy of the otiginal assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]}

The undersigned {whose tifle is supplied below} is authorized to act on behalf of the assignee.

/Calvin H Chai/ 2020-03-19

Signature Date

Calvin H Chai 68,009

Printed or Typed Name Title or Registration Number

[Page 2 of 2}
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the atiached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Acti, please be advised that: (1} the general authorily for the collection of this information is 35
U.S.C. 2{b}(2); {2} turnishing of the information solicited is voluntary; and (3} the principat purpose for which the
information is used by the U.S. Patent and Trademark Office is o 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 1o 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.S5.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 sysiem of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pentains, 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, 1o a contractor of the Agency
having need for the information in order to perform a contract. Recipients of infermation shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a{m).

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

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

7. A record from this system of records may be disclosed, as a routine use, {o the Administrator, General
Services, or his/her designhee, during an inspection of records conducted by GSA as part of that agency’'s
responsibility to recommend improvements in recaords 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, 1o the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant {o 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, io the
pubtic 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. Avrecord from this system of records may be disclosed, as a routine use, to a Federal, Staie, or local law
enforcement agency, if the USPTO becomes awars of a violation or potential violation of law or regulation.
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PTCIAIA/SE (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.8. Patent and Trademark QOffice; U.S. DEPARTMENT OF COMMERCE

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

STATEMENT UNDER 37 CFR 3.73(¢)
Applicant/Patent Owner: Sharp Kabushiki Kaisha, FG Innovation Company Limited

Application No./Patent No.: 16/324,359 Filed/issue Datle: 02-08-2019

Titleq: {NFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST SERVICE
FG Inneovation Company Limited _ g corporation

(Name of Assignee} {Type of Assignes, e.g.. corporation, partnership, university, government ageney, etc.}

states that, for the patent application/patent identified above, it is {choose one of options 1, 2, 3 or 4 below):
1. D The assignee of the entire right, title, and interest.

2. An assignee of less than the entire right, title, and interest {check applicable box}:

u The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Sharp Kabushiki Kaisha

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interast in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, tifle, and interest are:

Additional Statemeni(s) by the owner{s} holding the balance of the interest must be submitied to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruploy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4} is evidenced by either {choose ghe of oplions A or B below):

A. An assignment from the inventor(s} of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 050383 , Frame 8970 . or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Resl , Frame , of for which a copy thereof is altached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Resl , Frame , of for which a copy thereof is altached.

[Page 1 of 2]
This coifection of information is required by 37 CFR 3.73{b}). 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. Confidentiadity ts governed by 35 LL.8.0. 122 and 37 CFR 1.11 and 1.14. This collection is estimated {0 take 12 minutes io complete, including
gathering, preparing. and submifting the completad application form to the USPTO. Time wiff vary depending upon the individual case. Any comments on the amount
of time you require 1o compilete this form and/or suggestions for reducing this burden, should be sent o the Chief Information Officer, U.S. Patent and Trademark
Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If vou need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/Q6 (0B-12)
Approved for use through 01/31/2013. OMB 0851-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Linder the Paperwork Reduction Act of 1898, no persons are reguired to respond io a coliection of information unless it dispiays a valid OMB conirof number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United Siates Patent and Trademark Office at

Reel , Frame , of for which a copy thereof is aitached.
4. From: TJo:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United Siates Patent and Trademark Office at

Resl Frame , or for which a copy thereof is aitached.

D Additional documents in the chain of title are listed on a supplemental sheeat(s).

[7[ As required by 37 CFR 3.73{c}(1}{i}, the documentary evidence of the chain of title from the original owner o the
assignee was, or concutrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy {i.e., a true copy of the otiginal assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]}

The undersigned {whose tifle is supplied below} is authorized to act on behalf of the assignee.

/Calvin H Chai/ 2020-03-19

Signature Date

Calvin H Chai 68,009

Printed or Typed Name Title or Registration Number

[Page 2 of 2}
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the atiached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Acti, please be advised that: (1} the general authorily for the collection of this information is 35
U.S.C. 2{b}(2); {2} turnishing of the information solicited is voluntary; and (3} the principat purpose for which the
information is used by the U.S. Patent and Trademark Office is o 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 1o 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.S5.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 sysiem of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pentains, 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, 1o a contractor of the Agency
having need for the information in order to perform a contract. Recipients of infermation shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a{m).

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

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

7. A record from this system of records may be disclosed, as a routine use, {o the Administrator, General
Services, or his/her designhee, during an inspection of records conducted by GSA as part of that agency’'s
responsibility to recommend improvements in recaords 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, 1o the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant {o 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, io the
pubtic 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. Avrecord from this system of records may be disclosed, as a routine use, to a Federal, Staie, or local law
enforcement agency, if the USPTO becomes awars of a violation or potential violation of law or regulation.
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Doc Code: PA..

Document Description: Power of Attorney

PTC/AIA/B2A (07-13)

Approved for use through 11/30/2014. OMB 6651-0051
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
tUnder the Paperwork Reduction Act of 1995, no persons are required o respond to a collection of information unless it displays a valid OMB controf number.

\

REGISTERED PRACTITIONERS

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/B82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Atiorney will not be recognized in the application.

Appiication Number

16/324,359

Filing Date

February 8, 2019

First Named inventor

Chongming ZHANG

Title INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR
SINGLE-CELL MULTICAST SERVICE
Art Unit 2473

Examiner Name

LIU, JUNG-JEN

Attorney Docket Number | US76497

SIGNATURE of Applicant or Patent Practitioner

Signature

/Calvin H Chai/

Date (Optional}

2020-03-19

Name

Calvin H Chai

Registration
Number

68,009

Title (if Applicantis a
juristic entity}

Patent Practitioner

Applicant Name {if Applicant is a juristic entity)

SHARP KABUSHIK! KAISHA, FG INNOVATION COMPANY LIMITED

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d} for signature requirements and certifications. if
more than one applicant, use multiple forms.

I:' *Total of

forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is fo file {and by the USPTO to process) an application. Confidentiality is govermned by 35 U.8.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated 1o take 3 minutes to complete, including gathering, preparing, and submitiing the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, cafl 1-800-PT0-8198 and select option 2.
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e: PA. PTCIAIABIS (07-13)
Bocument Description: Power of Atforney Appenved for use trough 11302014, OMB uesa-noss}
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Response to Non-Final Office Action dated February 18, 2020
Appl. No.: 16/324,359
Attorney Docket No.: US76497

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. : 16/324,359
Application Filing Date . February 8, 2019
Examiner : Liu, Jung-Jen

Art Unit D 2473

Confirmation No. : 1032

Attorney Docket No. ; US76497

First Inventor . Zhang, Chongming
Customer No. : 145688

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION

Mail Stop Amendment

Honorable Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir/Madam:

This is in response to the Non-Final Office Action dated February 18, 2020 in the
above-referenced patent application. Please kindly consider the following:
A Listing of Claims begins on page 2 of this paper. This listing of claims will replace all

prior versions, and listings, of claims in the application.

Remarks begin on page 5 of this paper.
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Response to Non-Final Office Action dated February 18, 2020
Appl. No.: 16/324,359
Attorney Docket No.: US76497

Listing of Claims

This listing of claims will replace all prior versions, and listings, of claims in the application:

1-44. (Canceled)

45, (Currently Amended)

A User Equipment (UE) comprising:

receiving circuitry configured to receive, in more than one second subframe. a second

downlink control information (DCI) format carried on a second narrowband physical downlink

control channel (NPDCCH), after receiving Single-Cell Multicast Control Channel (SC-MCCH)

information; and

processing circuitry configured to acquire, on the basis of a first DCI format carried on a first

NPDCCH and received in more than one first subframe. another SC-MCCH information. in a case

that the second DCI format inetudes—(a)-afirstHreld-indieating indicates an SC-MCCH information

change notification, wherein

a period of the more than one first subframe is different from a period of the more than one

second subframe. and

b)-a-second-fieldindicating the first DCI format indicates a resource for a transmission of the
another SC-MCCH information—the-another SC-MCCH-nformation-based-on-the-first field-and-the
seeond-field.

46. (Currently Amended)
A base station comprising;

transmitting circuitry configured to transmit Single-Cell Multicast Control Channel
(SC-MCCH) information; and

generating circuitry configured to generate a second downlink control information (DCI)
format whiehinelades{a)ya-frstfield indicating an SC-MCCH information change notification, ard

wherein

the transmitting circuitry is configured to transmit, in more than one second subframe, the

second DCI format carried on a second narrowband physical downlink control channel (NPDCCH),

[[and]]
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Response to Non-Final Office Action dated February 18, 2020
Appl. No.: 16/324,359
Attorney Docket No.: US76497

the generating circuitry configured to generate a first DCI format indicating a resource

for a transmission of another SC-MCCH information

the transmitting circuitry is configured to transmit. in more than one first subframe. the

first DCI format carried on a first NPDDCH

a period of the more than one first subframe is different from a period of the more than one

second subframe. and

the transmitting circuitry is configured to transmit the another SC-MCCH information using

with use of the resource indicated by the first DCI format and in accordance with the second
DCI format second-field.

47, (Currently Amended)
A method performed by a User Equipment (UE) comprising:
receiving Single-Cell Multicast Control Channel (SC-MCCH) information;

receiving, in more than one second subframe. a second downlink control information (DCI)

format carried on a second narrowband physical downlink control channel (NPDCCH));

acquiring, on the basis of a first DCI format carried on a first NPDCCH and received in more

than one first subframe. another SC-MCCH information. in a case that the second DCI format

ineludes(a)-a-first-fieldindicating indicates an SC-MCCH information change notification, wherein

a period of the more than one first subframe is different from a period of the more than one

second subframe. and

b)-a-second-field-indieating the first DCI format indicates a resource for a transmission of the
another SC-MCCH information i b
secondfreld-

48, (Currently Amended)
A method performed by a base station comprising:
transmitting Single-Cell Multicast Control Channel (SC-MCCH) information;
generating a second downlink control information (DCI) format wwhichtnelades<(a)yafirst-field
indicating an SC-MCCH information change notification asd—b)—a—second—field—indicatine—a
; - ¢ another SC MCCHLink ion:

transmitting, in more than one second subframe. the second DCI format carried on a second

narrowband physical downlink control channel (NPDCCH);
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Response to Non-Final Office Action dated February 18, 2020
Appl. No.: 16/324,359
Attorney Docket No.: US76497

generating a first DCI format indicating a resource for a transmission of another

SC-MCCH information:

transmitting. in more than one first subframe. the first DCI format carried on a first

NPDDCH: and

transmitting the another SC-MCCH information using with use of the resource indicated by
the-first DCI format and in accordance with the second DCI format-secondfield, wherein

a period of the more than one first subframe is different from a period of the more than one

second subframe.

49. (New)

The UE according to claim 45, wherein

the second DCI format includes a field of multiple bits, and

the SC-MCCH information change notification is indicated by the field of the multiple
bits, one of the multiple bits indicating that a multimedia broadcast multicast service

(MBMS) service is changed.

50. (New)

The base station according to claim 46, wherein

the second DCI format includes a field of multiple bits, and

the SC-MCCH information change notification is indicated by the field of the multiple
bits, one of the multiple bits indicating that a multimedia broadcast multicast service

(MBMS) service is changed.

Page 4 of 8
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Response to Non-Final Office Action dated February 18, 2020
Appl. No.: 16/324,359
Attorney Docket No.: US76497

REMARKS

Prior to the present Amendment and Response, claims 45-48 were pending in the present
application. By the present Amendment and Response, claims 45-48 are amended. Claims 49 and
50 are newly added. No new matter has been introduced. After the present Amendment and
Response, claims 45-50 remain pending in the present application.

Applicant respectfully requests reconsideration and allowance of these claims in view of the
above amendments and the following remarks. As Applicant’s amendments and remarks with
respect to the Examiner’s rejections are sufficient to overcome these rejections, Applicant’s silence
as to assertions by the Examiner in the Office Action or certain requirements that may be applicable
to such rejections (for example, assertions regarding dependent claims, whether a reference
constitutes prior art, whether references are legally combinable for obviousness purposes) is not a
concession by Applicant that such assertions are accurate or such requirements have been met, and

Applicant reserves the right to analyze and dispute such in the future.

A. Rejection of Claims 45-48 under 35 U.S.C. § 103
In the Non-Final Office Action dated February 18, 2020 (hereinafter “Office Action™), the

Examiner rejects claims 45-48 under 35 U.S.C. § 103 as being unpatentable for purported
obviousness over Shin et al. (US provisional application No. 62/372,324 filed August 9, 2016,
claimed by US non-provisional application No. 16/324,288 which is published as US Publication
No. 2019/0223197 Al, hereinafter “Shin™) in view of Fujishiro et al. (US Publication No.
2019/0182632 Al, hereinafter “Fujishiro”). See pages 3-9 of the Office Action. For the reasons
discussed below, Applicant respectfully submits that amended independent claim 45 is patentably
distinguishable over Shin and Fujishiro, either singly or in any combination thereof.

Applicant is not conceding in this application that the previously pending claims are not
patentable. Rather, any alterations are without conceding to the Examiner’s positions, and being
made only to expedite prosecution of the present application, and are without prejudice to the
presentation or assertion, in the future, of claims relating to the same or similar subject matter as the
previously pending claims.

By the present Amendment and Response, Applicant has amended independent claim 45 to
recite, inter alia:

receiving circuitry configured to receive, in more than one second subframe, a
second downlink control information (DCI) format carried on a second
narrowband physical downlink control channel (NPDCCH) after receiving
Single-Cell Multicast Control Channel (SC-MCCH) information; and

processing circuitry configured to acquire, on the basis of a first DCI format
carried on a first NPDCCH and received in more than one first subframe, another
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Response to Non-Final Office Action dated February 18, 2020
Appl. No.: 16/324,359
Attorney Docket No.: US76497

SC-MCCH information, in a case that the second DCI indicates an SC-MCCH
information change notification, wherein

a period of the more than one first subframe is different from a period of the more
than one second subframe. See claim 45 above (emphases added by Applicant).

Support for the amendment can be found, at least, page 8, lines 7-26 and page 9, line 35
through page 10, line 8 of the specification, in the originally filed application. Applicant
respectfully submits that Shin and Fujishiro fail to teach, disclose, or suggest all features recited by
amended independent claim 45.

In rejecting independent claim 45, the Examiner states:

[(Shin '372,324 discloses SC-MCCH information including (a) SC-MCCH
information change notification indication and period, and (b) other information
based on SC-MCCH change and radio resource and MCS information, see: [... |
See page 5 of the Office Action.

Tuming to Shin, Shin describes:

When the network changes (some of) the SC-MCCH information, it notifies the
UEs about the change in the first subframe which can be used for SC-MCCH
transmission in a repetition period. LSB bit in 8-bit bitmap when set to 1’
indicates the change in SCMCCH. Upon receiving a change notification, a UE
interested to receive MBMS services transmitted using SC-PTM acquires the new
SC-MCCH information starting from the same subframe. The UE applies the
previously acquired SC-MCCH information until the UE acquires the new
SC-MCCH information. See “5.8a 1.3 SC-MCCH information validity and
notification of changes™ at page 10 of Shin (emphases added by Applicant).

Applicant respectfully submits that, Shin describes that, in the first subframe which can be
used for SC-MCCH transmission in a repetition period, the network notifies the UEs on the change
of the SC-MCCH notification. However, Shin fails to disclose or suggest the feature of “more than
one second subframe™ as recited by amended independent claim 45.

Even assuming, ad arguendo, that the feature of “the more than one second subframe” was
described in Shin, which Applicant does not concede, Shin is entirely silent as to whether “a period
of the more than one first subframe in which a resource for a transmission of the another
SC-MCCH information is received is different from a period of the more than one second subframe
in which an SC-MCCH information change notification is received,” as recited by amended
independent claim 45.

Tuming to Fujishiro, Fyjishiro describes:

The second update notification is an update notification of SC-MCCH (that is,
SCPTM Configuration). The eNB 200 may transmit the second update
notification to the UE 100 by the MPDCCH or the NPDCCH which is
scrambled with an SC-N-RNTI. In response to the update notification
information (Direct Indication) in the MPDCCH or NPDCCH including the
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Response to Non-Final Office Action dated February 18, 2020
Appl. No.: 16/324,359
Attorney Docket No.: US76497

second update notification, the UE 100 can recognize the update of SC-MCCH.
See paragraph [0104] of Fyjishiro (emphases added by Applicant).

Fujishiro further describes:

When the second and third update notifications are not provided, the UE 100
receives the SC-MCCH every SC-MCCH modification boundary or every time
the UE 100 receives the PDCCH scrambled with the SC-N-RNTI, and the UE
100 may then check whether or not the setting (SC-MTCH-Info) related to a
TMGI of interest has been updated. See id., at paragraph [0106] (emphases added
by Applicant).

According to the above paragraphs, Fig. 15A of Fujishiro depicts repetition of NPDCCH for
SC-MCCH, and based on a common technical knowledge of 3GPP specification release 13, the
NPDCCH scrambled with an SC-N-RNTI is considered as indicating both an update notification of
SC-MCCH and a resource for the SC-MCCH in Fuyjishiro. That is, a timing of the update
notification is same as a timing of the notification about the resource for the SCCH, and the
timing corresponds to a timing of each of NPDCCH repeat transmissions. Thus, Fujishiro does not
remedy the deficiencies of Shin as discussed above.

Referring again to the section 5.8a.1.3 of Shin cited above, Shin states that the new SC-MCCH
information is started from the same subframe as the subframe in which the change notification is
received by a UE.

Accordingly, the suggested combination of Shin and Fujishiro fails to disclose “a period of the
more than one first subframe is different from a period of the more than one second subframe
(emphasis added by Applicant)” as recited in amended independent claim 45.

As discussed above, amended independent claim 45 is patentably distinguishable over Shin
and Fujishiro. Amended independent claims 46-48 include features similar to those in amended
independent claim 45. See claims 46-48 above. For at least similar reasons presented above with
regard to independent claim 45, Applicant respectfully submits that independent claims 46-48, are
also patentably distinguishable over the cited references.

Withdrawal of the pending rejection is therefore respectfully requested.

B. Newly Added Claims 49 and 50
By the present Amendment and Response, Applicant has newly added claims 49 and 50.

Support for claims 49 and 50 can be found, at least, page 12, line 25 through page 13, line 8 of the
specification, in the originally filed application.
Applicant respectfully submits that claim 49, depending from and further limiting patentable

independent claim 45 and, claim 50, depending from and further limiting patentable independent
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Response to Non-Final Office Action dated February 18, 2020
Appl. No.: 16/324,359
Attorney Docket No.: US76497

claim 46, are, a fortiori, also patentably distinguishable over Shin, and over Shin in combination

with any other cited reference, such as Fujishiro.

CONCLUSION

In view of the above, the undersigned representative respectfully submits that the foregoing
Amendment and Response places this application in condition for allowance and a Notice to that
effect is earnestly solicited. If the Examiner believes that there are any issues that can be resolved
by a telephone conference, or that there are any informalities that can be corrected by an
Examiner’s amendment, please call the undersigned representative at the number given below.

The undersigned representative requests any extension of time that may be deemed necessary
to further the prosecution of this application.

The undersigned representative authorizes the Commissioner to charge any additional fees
under 37 C.F.R. 1.16 or 1.17 that may be required, or credit any overpayment, to Deposit Account
No. 505142, referencing Attorney Docket No.: US76497.

Respectfully submitted,

By / Kyoko C. Makino. Reg.# 72200 /

Kyoko C. Makino
Registration No.: 72,200
ScienBiziP, P.C.

550 S. Hope Street, Suite 2825
Los Angeles, CA 90071
Phone: (213) 426-1771

Fax: (213) 426-1788
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Under the Paperwork Reduction Act of 1995, no persons are req

ired to respond to a collection of informa
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tion unless it displays a valid OMB control number.

1.16(}))

J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR

PATENT APPLICATION FEE DETERMINATION RECORD | Aeplication or Docket Number | Fiing Date
Substitute for Form PTO-875 16/324,359 02/08/2019 (7o be Mailed
ENTITY: LARGe (JsmaLL (J micro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARcH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
[J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) NiA NiA N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS ‘ .
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— 05/11/2020 Z‘E#"EAF'{N'NG ’;g'&"\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - —
E (3gca»=m,ws(.; 6 Minus 20 =0 x $100 = 0
E Independent | 4 Minus | *** 4 -0 x $460 - 0
< | U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
E AMENDMENT PAID FOR
L | Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
O | Independent « : . — _
E 370»% L16(n) Minus — X $ 0 -
E Application Size Fee (37 CFR 1.16(s))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/JACQUELYN L WILLIAMS/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 12 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

IPR2024-00986

Petitioners’ Exhibit 1002

Page 000216



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
145688 7590 05/20/2020
SBPJ/ScienBiziP, P.C. LIU, JUNG-JEN
550 South Hope Street
Suite 2825 | ART UNIT PAPER NUMBER |
Los Angeles, CA 90071 2473
DATE MAILED: 05/20/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/324,359 02/08/2019 Chongming ZHANG US76497 1032

TITLE OF INVENTION: INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST SERVICE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/20/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

145688 7590 05/20/2020 Certificate of Mailing or Transmission
SBPJ/ScienBiziP. P.C I hereby certify that this Fee(s) Transmittal is being deposited with the United
T States Postal Service with sufficient postage for first class mail in an envelope
550 South Hope Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 2825 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Los Angeles, CA 90071 (Typed or printed name)
(Signature)
(Date)l
I APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/324,359 02/08/2019 Chongming ZHANG US76497 1032
TITLE OF INVENTION: INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST SERVICE
| APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/20/2020

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
LIU, JUNG-JEN 2473 370-312000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of upto 2

O e N P 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: [MIssue Fee (JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/324,359 02/08/2019 Chongming ZHANG US76497 1032
| EXAMINER |
145688 7590 05/20/2020
SBPJ/ScienBiziP, P.C. LIU, JUNG-JEN
550 South Hope Street
Suite 2825 | ART UNIT PAPER NUMBER |
Los Angeles, CA 90071 2473

DATE MAILED: 05/20/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
IPR2024-00986

Petitioners’ Exhibit 1002
Page 000219



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 16/324,359 ZHANG et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
JUNG-JEN LIU 2473 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to 5/11/2020.
[J A declaration(s)affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4.} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAll b) JSome  *c) (J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.(J Notice of References Cited (PTO-892) 5. (] Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/JUNG LIU/
Primary Examiner, Art Unit 2473

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200513
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Continuation Sheet (PTOL-37) Application No. 16/324,359

Continuation of 3. The allowed claim(s) is/are: 45-50 renumbered 1-6
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Application/Control Number: 16/324,359 Page 2
Art Unit: 2473

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION

Response to Applicant’s Remarks
Applicant’'s arguments and remarks, filed on 5/11/2020 (hereinafter Remarks),

are acknowledged, and have been fully considered.

Allowable Subject Matter

Claims 45-50 renumbered 1-6 are allowed.

Reason for Allowance

The present invention is directed to information change transmission method and
device related to a single-cell multicast service.

Each independent claim identifies the uniquely distinct features, particularly:

receiving circuitry configured to receive, in more than one second subframe, a
second downlink control information (DCI) format carried on a second narrowband
physical downlink control channel (NPDCCH). after receiving Single-Cell Multicast
Control Channel (SC-MCCH) information; and

processing circuitry configured to acquire, on the basis of a first DCI format

carried on a first NPDCCH and received in more than one first subframe, another SC-
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Application/Control Number: 16/324,359 Page 3
Art Unit: 2473

MCCH information, in a case that the second DCI format indicates an SC-MCCH
information change notification, wherein

a period of the more than one first subframe is different from a period of the more
than one second subframe, and

the first DCI format indicates a resource for a transmission of the another SC-
MCCH information.

The closest prior art:

Shin (US 20190223197 A1) discloses a method for transmitting/receiving data in
a wireless communication system supporting NB-loT.

Fujishiro (US 20190182632 A1) discloses a method of SC-MCCH channel
management in narrowband loT.

Maeda (US 20100178895 A1) discloses a method for emergency information
broadcasting in a wireless network.

All the prior art disclose conventional method for information change
transmission, either singularly or in combination, fail to anticipate or render the above
features obvious.

Any comments considered necessary by applicant mustbe submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Application/Control Number: 16/324,359 Page 4
Art Unit: 2473

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Jung-Jen Liu whose telephone number is 571-270-7643.
The examiner can normally be reached on Monday to Friday, 9:00 AM to 5:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Kwang B. Yao can be reached on 571-272-3182. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/324,359 02/08/2019 2473 2180 US76497 4 4
CONFIRMATION NO. 1032
145688 CORRECTED FILING RECEIPT

520 South Hope Straet OO0 A L

Suite 2825
Los Angeles, CA 90071

Date Mailed: 07/13/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Chongming ZHANG, Pudong, Shanghai, CHINA;
Renmao LIU, Pudong, Shanghai, CHINA;
Shohei YAMADA, Sakai City, JAPAN;

Applicant(s)
Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN;
FG Innovation Company Limited, Tuen Mun, CHINA;
Chongming ZHANG, Shanghai, CHINA

Power of Attorney: The patent practitioners associated with Customer Number 145688

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/CN2017/096794 08/10/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201610658544.6 08/11/2016

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/27/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/324,359

Projected Publication Date: Not Applicable
Non-Publication Request: No
Early Publication Request: No

Title
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL
MULTICAST SERVICE

Preliminary Class
370

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO IT oT CLAIMSIIND CLAIMSl
16/324,359 02/08/2019 2473 2180 US76497 4 4
CONFIRMATION NO. 1032
145688 CORRECTED FILING RECEIPT
SBPJ/ScienBiziP, P.C.
550 South Hope Street AR AT REGR VLA AR T
Suite 2825

Los Angeles, CA 90071
Date Mailed: 08/18/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Chongming ZHANG, Pudong, Shanghai, CHINA;
Renmao LIU, Pudong, Shanghai, CHINA;
Shohei YAMADA, Sakai City, JAPAN;

Applicant(s)
Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN;
FG Innovation Company Limited, Tuen Mun, CHINA;

Power of Attorney: The patent practitioners associated with Customer Number 145688

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/CN2017/096794 08/10/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
CHINA 201610658544.6 08/11/2016

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 02/27/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/324,359

Projected Publication Date: Not Applicable
Non-Publication Request: No
Early Publication Request: No

Title
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL
MULTICAST SERVICE

Preliminary Class
370

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PARTB~FEESYTRANSMITTAL

Complete and send this form, together with the applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22314-1450
or Fax (571)-273-2885

INSTRUCTIONS: This rorm should be used for transmutting the ISSUE PEE
appropriate. All farther comrespondence including the Patent. advance ovders
s xg th.d :micss conede below or

and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
and natification of maintenance fees will be mailed 1o the current cosrespopdence address
directed otherwise in Block !, by (a) specifying a new vosrespondence address; and/or {b) indicating a separate ™

i
CURRENT CORI &PO\IDE:\ TEADDRESS (Note Use Block | tor ony change of uddress) Note! A cegtiticate 0 matiing can only be used tor domestic
mailings of the Fee{s) Transmitial. This certificate camnot be used

for any S other accompanying papers. Each additional paper, such s

an assignment of formal drawing, must have iis own certificate of
145688 7590 05/20/2020 matling o tgansmission. “‘ :

SCienBEZiP, PC. 1 hereby certify that this i‘ee(s) Tra mxmx{r\l is be cing deposi
N the United States Postal Service with suificient postage jor
550 S. Hope Street, Suite 2825 class mail in an envelope addressed to the Mail Stop ISSUE FEE
%
address above, EFS-Web transpitted, or facsimile transmitted to
Los Angeles, CA 90071 the USPTO (371) 373-2883, on the date indicated below.
{Depostor’s Name)
iS-sigmature}
Ity
APPEACATION NO' FILING DATE. FIRST NAMED INVENTOR ATTORNEY DOCKET NG CONFIRMATION NO
16/324359 02/08/2019 Chongming ZHANG UsS76497 1032
TITLE OF INVENTION:
APPLN TYPE, ENTITY STATLS ISSUE FEE DUE PUBIACATION FRE DR PREV. PAID ISSUE FEE TOTAL FEEAS) DUE DATE DUE
nonprovisional} Undiscounted 1000 1000 08/20/2020
EXAMINER a ART UNIT | CLASS SUBCLASS
§. Change of comespondence address or dication of “Fee | 2. Porprinting on the patent front page, list 1. ScienBiziP, P.C.
Address” (37CFR 1.363). (1) The names of up to 3 registercd patent attornevs
[l Change of comespondence address for Change of or agents OR, alternatively, 3
Correspondence Address form PTO/SB/122) attached. {2} The name of a single firm (having as a member a :
[ “Fee Address” indication (or “Fee Address” Indication ‘efflémfl auo;ine} or agent) and th%n.i‘mes of up 3
form PTG/SB/47; Rev 03-02 or more recent} attached. Use of Ef’ 2 registesed A%mm”} o agent. If no name s .
~ . . listed, 5o pame will be printed
a Customer Number is reguired.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: U s an assignee is identified below, no assignee data will appear on the patent. If an assignee is ideatified below, the document bas been fited
for recordation as set forth in 37 CFR 3.11. Compiletion of this form is NOT a substitute for filing an assignment.

ia. NAME OF ASSIGNEE (B} RESIDENCE: {CITY and STATE OR COUNTRY)

SHARP KABUSHIKI KAISHA Sakai City, Osaka, JAPAN

FG Innovation Company Limited Tuen Mun, HONG KONG
Please check the appropriste assigaee categories {will not be printed on the patent): E] Indtvidual Corporation or other priviate group entity BG()\*ammem
da.  The following feels) are submitted: 4b.  Rayment of Fees(s): (Please first reapply and previcusly paid fee shewn above)
Tssue Fee A check is enclosed
D Publication Fee (No small entity discount permitted) Payment be credit card. Form PTO-2038 s attached
D Advance Order - # of Copies The director is hereby authorized to charge the required fee(s), any deficiency, ov credits any

overpayment, to Deposit Account Number ggog15 (enclose an extra copy of this form)

5. Change of Entity Status (from status indicated above)

Applicant certifying nicro entity staws. See 37 CFR 1.29 NOTE: Absent a valid certfication of Micro Entity Status (see forms PTO/SB/ISA and 15B). issue
fee payvment in the micro entity amount will not be accepted at the tisk of application abandonment.

BApp!kcam asserting smal entity status, See 37 CFR 1.27 NOTE: If the appHeation was previously under micso entity status, checking this box will be taken
o be a notification of toss of entitfement to pIicro entity status.
D:\ppiicaﬂt changing 1o regular undiscounted fee status. NOTE: Checking this box will be taken to be notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be sigaed in accordance with 37 CFR 1.31 and 1.33. Sce 37 CFR 1.4 for signawre requivements and certifications.

Anthorized Signatare  /Alvin Koan/ Bate 08/19/2020
Typed or printed name  Alvin Koan Regiswation No. 88468
PTOL-SS Part B (06-17) Approved for use throngh 173172020 OME 0651-0033 0.5, Patent and Trademark Office: U.S. DRPARTMENT OF COMMERCE
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies o obtain Office of Management and Budget approval
before requesting most types of information from the public. When OMB approves an agency request to collect information from
the public, OMB (i) provides a valid OMB Controt Number and expiration date for the agency 1o display on the instrument that
will be used to collect the information and (ii) requires the agency to inform the public about the OMB Control Number's legal
significance in accordance with 5 CFR 1320.5(b}.

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain or retain a
benetit by the public which is to file (and by the USPTO {o process} an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR 1.14. This collection is estimated 1o take 30 minutes {o complete, including gathering, preparing, and submitting the
completed application form 1o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
fime you require to complete this form and/or suggestions for reducing this burden, should be sent {o the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond io a
collection of information unless if displays a valid OMB control number.

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.8.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.8. Patent and Trademark Office may not be able {o process and/or examine your submission, which may resuit in termination
of proceedings or abandonment of the application or expiration of the patent.

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

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

2. A record from this sysiem of records may be disclosed, as a routine use, in the course of presenting evidence fo a
courl, magistrate, or administrative fribunal, 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 1o the subject matter of the record.

4, A record in this system of records may be disclosed, as a routine use, to a coniracior 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 Coaoperation Trealy in this system of records may
be disclosed, as a routine use, 1o the International Bureau of the World Inteliectual Property Organization, pursuant 1o
the Patent Cooperation Trealy.

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management praclices and programs, under authority of 44 U.S.C. 2804 and
2806. 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.8.C. 151. Further, a record may be
disclosed, subject o the limitations of 37 CFR 1.14, as a routine use, 1o the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is referenced
by either a published application, an application open to public inspection or an issued patent.

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

Application Number:

16324359

Filing Date:

08-Feb-2019

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-

CELL MULTICAST SERVICE

First Named Inventor/Applicant Name:

Chongming ZHANG

Filer: Alvin Sean Koan/Vivyenne Cao
Attorney Docket Number: US76497
Filed as Large Entity
Filing Fees for U.S. National Stage under 35 USC 371
Description Fee Code Quantity Amount SUB—JS:;)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount SuB—;’g(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 40344924
Application Number: 16324359
International Application Number:
Confirmation Number: 1032

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-
CELL MULTICAST SERVICE

First Named Inventor/Applicant Name:

Chongming ZHANG

Customer Number:

145688

Filer:

Alvin Sean Koan

Filer Authorized By:

Attorney Docket Number: US76497
Receipt Date: 20-AUG-2020
Filing Date: 08-FEB-2019
Time Stamp: 20:57:51

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1000

RAM confirmation Number E20208JK58103121

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
1700164
1 Issue Fee Payment (PTO-85B) 2008201 6R0893?—US76497—H no 2
p d119b9e80e9969afb7298e2fbbbd 1ba3ada)
bda07
Warnings:
Information:
30510
2 Fee Worksheet (SB06) fee-info.pdf no 2
7907a4a3e81d2d8986204364b17be69599
26ac62
Warnings:
Information:
Total Files Size (in bytes){ 1730674

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: IDS PTO/SB/08a (03-15)
Lo . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

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.

Application Number 16324359
Filing Date P019-02-08

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | [CHONGMING ZHANG
Art Unit |

Examiner Name |

Attorney Docket Number | US76497

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm:ner Cite Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code!’ of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
1w Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code?j Code#| Date PR Passages or Relevant
Document .
Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No . - .
publisher, city and/or country where published.

EFS Web 2.1.17
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Application Number 16324359

Filing Date 2019-02-08
INFORMATION DISCLOSURE First Named Inventor | CHONGMING ZHANG
STATEMENT BY APPLICANT At Unit |

( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |U876497

LIUALCO R onitoring”, T RZ2- -
CHANGE NOTIFICATION, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE
CENTRE; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE, vol. RAN WG2, no.
Pfinaheim, USA; 20151116 -20151120, 7 November 2015 (2015-11-07), XP051024847, Retrieved from the Internet:
LURL -http:/;iwww _3gpp .orgfftpisg_ranfWG2_RL2/TSGR2_92/Docs/

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|

English language translation is attached.

EFS Web 2.1.17
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Application Number 16324359

Filing Date 2019-02-08
INFORMATION DISCLOSURE First Named Inventor | CHONGMING ZHANG
STATEMENT BY APPLICANT At Unit |

( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |U876497

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 disclosure
statement. See 37 CFR 1.97(e)(2).

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

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Alvin Koan/ Date (YYYY-MM-DD) 2020-08-20

Name/Print Alvin Koan Registration Number b8468

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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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/aor 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.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may he 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
hisfher 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(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may he 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.

EFS Web 2.1.17
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Electronic Patent Application Fee Transmittal

Application Number:

16324359

Filing Date:

08-Feb-2019

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-

CELL MULTICAST SERVICE

First Named Inventor/Applicant Name:

Chongming ZHANG

Filer: Alvin Sean Koan
Attorney Docket Number: US76497
Filed as Large Entity
Filing Fees for U.S. National Stage under 35 USC 371
e . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount SuB—;’g(t:)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240
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Electronic Acknowledgement Receipt

EFS ID: 40339082
Application Number: 16324359
International Application Number:
Confirmation Number: 1032

Title of Invention:

INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-
CELL MULTICAST SERVICE

First Named Inventor/Applicant Name:

Chongming ZHANG

Customer Number:

145688

Filer:

Alvin Sean Koan

Filer Authorized By:

Attorney Docket Number: US76497
Receipt Date: 20-AUG-2020
Filing Date: 08-FEB-2019
Time Stamp: 14:13:14

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $240

RAM confirmation Number E20208JE14144316

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
826424
1 Non Patent Literature US76497200818IDS-NPL.pdf no 3
8c56e044deebbada765f9f6842b63997514|
83873
Warnings:
Information:
532865
) Information DFlscIosuSréeOSstatement (IDS) US76497_IDS.pdf no 4
orm ( ) 866c25c7b83dbd507e74af735dcfd0e13c6|
384e
Warnings:
Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

30597
3 Fee Worksheet (SB06) fee-info.pdf no 2
60c0bc077926354aab185cd 347149e530a0|
Warnings:
Information:
Total Files Size (in bytes)1 1389886
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alcxandria, Virginia 22313-1450

WWW.USPLO. SOV

[ APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR IATTORNEY DOCKET NO.| CONFIRMATION NO. |
16/324,359 02/08/2019 Chongming ZHANG US76497 1032
7590 08/31/2020 I EXAMINER I
SBPJ/ScienBiziP, P.C. LIU, JUNG-JEN
550 South Hope Street
Suite 2825 [ ART UNIT | PaPerNumeER ]
Los Angeles, CA 90071 2473
I NOTIFICATION DATE I DELIVERY MODE J
08/31/2020 ELECTRONIC

NOTICE OF NON-COMPLIANT INFORMATION DISCLOSURE STATEMENT

An Information Disclosure Statement (IDS) filed ?"ZO’ZOin the above-identified application fails to
meet the requirements of 37 CFR 1.97(d) for the reason(s) specified below. Accordingly, the IDS will be
placed in the file, but the information referred to therein has not been considered.

The IDS is not compliant with 37 CFR 1.97(d) because:
Q%DS lacks a statement as specified in 37 CFR 1.97(e).
Q The IDS lacks the fee set forth in 37 CFR 1.17(p).

O The IDS was filed after the issue fee was paid. Applicant may wish to consider filing a petition to
withdraw the application from issue under 37 CFR 1.313(c) to have the IDS considered. See
MPEP 1308.

A

571-272-4200 or 1-888-786-0101
Application Assistance Unit
Office of Data Management

Page 1 of 1
FORM PTOM327-8 (Rev. 02/08)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/324,359 09/22/2020 10785764 US76497 1032
145688 7590 09/02/2020
SBPJ/ScienBiziP, P.C.
550 South Hope Street
Suite 2825

Los Angeles, CA 90071

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Chongming ZHANG, Pudong, Shanghai, CHINA;
Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN;
Renmao LIU, Pudong, Shanghai, CHINA;

FG Innovation Company Limited, Tuen Mun, CHINA;
Shohei YAMADA, Sakai City, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Case 2:23-cv-00261-JRG Document 2 Filed 05/31/23 Page 1 of 1 PagelD #: 2388

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Comphiance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following
[ Trademarks or [M Patents. { [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:23-cv-00261 5/31/2023 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
ACTIVE WIRELESS TECHNOLOGIES LLC T-MOBILE USA, INC. and T-MOBILE US, INC.
PATENT OR DATL OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 10,531,443 11712020 Active Wireless Technologies LLC
2 11,019,557 3/25/2021 Active Wireless Technologies LLC
3 10,785,764 92212020 Active Wireless Technologies LLC
4 10,601,566 312412020 Active Wireless Technologies LLC
5
In the above-—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[1 Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—aentitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:23-ov-00281-IRG  Document 2 Filed OB/34/23 Page 1 of 1 Pagelll #: 2388

AO 120 (Rev. 08/10)

- Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the Eastern District of Texas, Marshall Division on the following

[ Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:23-cv-00261 5/31/2023 for the Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
ACTIVE WIRELESS TECHNOLOGIES LLC T-MOBILE USA, INC. and T-MOBILE US, INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK. HOLDER OF PATENT OR TRADEMARK
1 10,531,443 1/7/2020 Active Wireless Technologies LLC
2 11,019,557 3/25/2021 Active Wireless Technologies LLC
3 10,785,764 9/22/2020 Active Wireless Technologies LLC
4 10,601,566 3/24/2020 Active Wireless Technologies LLC
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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