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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 

15 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 

20 Generation Partnership Project (3GPP) Long Term Evolution Project (LTE) standard (see 

non-patent document: RP-151621 New Work Item: NarrowBand IoT (NB-IoT), 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 

25 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 

30 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 

35 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 

1 
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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 

5 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 

10 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 

15 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. 

20 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 

25 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 

30 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 

35 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. 

2 
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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 

5 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. 

10 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 

15 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 

20 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-

25 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 

30 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 

35 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 

10 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 

15 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 DCI. 

According to another aspect of the present invention, a base station is provided, 

comprising: a first transmitting unit, configured to transmitting downlink control 

20 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 

25 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 

30 (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 

35 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. 

5 FIG. 3 is a flowchart of a method executed by UE according to an embodiment of 

10 

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 

15 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 

20 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. 

25 

30 

35 

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. 

5 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 

10 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 

15 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. 

20 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 

25 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-RNTI. 

30 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. 

35 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 

5 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 

10 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 

15 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 

20 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 

25 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-RNTI. 

Optionally, the BS 200 sends a paging message including the SC-MCCH 

30 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 

35 (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-

5 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 

10 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. 

15 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 

20 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 

25 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 

30 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 

35 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 RNTis, 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 

5 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 

10 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 

15 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-RNTI or an SC­

N-RNTI 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 

20 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 

25 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 

30 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. 

35 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 0th-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 

5 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 

10 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 

15 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 (i.e., 

20 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 

25 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 

30 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 

35 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 

5 an existing NB-IoT DCI format: NPDCCH DCI format Nl 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-RNTI or a newly designed RNTI. 

The SC-MCCH information change notification may be included in a field of the 

10 DCI carried on the second NPDCCH. Optionally, the DCI on the second NPDCCH may 

adopt the existing NB-IoT DCI format: NPDCCH DCI format Nl 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

RNTI or a newly designed RNTI (the RNTI may be the same as or different from the 

15 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 Nl 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 

20 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 

25 existing NB-IoT DCI format: NPDCCH DCI format Nl 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. 

30 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 

35 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 

5 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: Nl 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. 

10 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. 

15 If an SC-MCCH information change indication is received in the DCI carried on 

20 

25 

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 'O', 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-RNTI on the second 

NPDCCH channel. All of which may indicate that the SC-MCCH information is not 

30 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 

35 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 

5 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 

10 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', 

15 it indicates that service information of a service with sequence number 1 is changed. If it 

is set to 'O', 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-MC CH information; if 

20 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 

25 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. 

30 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 

35 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. 

5 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 

10 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 

15 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 

20 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 

25 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 

30 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 

35 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 

5 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 

10 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 l] 

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

US76497 
PCT/CN2017/096794 

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-RNTI). 

[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-RNTI. 

[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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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-RNTI). 

[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-RNTI). 

[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-RNTI. 

[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. 

22 

IPR2024-00986 
Petitioners’ Exhibit 1002 

Page 000032



16R00986/US 

Abstract 

US76497 
PCT/CN2017/096794 

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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referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Priority number CN20091167585 20090827 
(s): 

Also published CN101998270 (B) 
as: 

Abstract of CN101998270 (A) 

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-RNTI) 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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CN 101998270 A 1/2JY-[ 

1. -tif1$~~f*;1l$1iit*jffij~1]7JYt, Jtt~filfrr, 'E1t15~ r ±v#I : 
~ i£ a~ 71,r2, B eNB 1'J -££1.tt ft/m Wc:'i= tDB'c tt JE 6/,J $ ~~ f*; 11 $ !lit *1£ mH~ :u!!3t_~}~ ,@, 

3c~ ~ti1[{iifi11JFi,R M-RNTI ; 
Jifrii eNB 1tffl mii M-RNTI Xt1Jizt\tlf $ P~f*; 11 $1iit *1£ mLlf~ il1! MCCH ~~ m ,@, 6/,J r 

1Tt£mLl1~ ,@, DCI format 3/3A 6/,J1Jl'flfK~:tft#fri£1TfJIJtJt, 3f fr:iJ miittft/m1:,t:i1UJOtlt€ 6/,J DCI 
format 3/3Aa 

2. :t~ t@fJUtU JL-J< 1 Jifr ii 6/,J iffi ~IJ 1J it, Jt t~ fil tE r, eNB 1'J - £Ji tt ft/m We :'i= t_m 5t: ~f.J JE 6/,J 
M-RNTI ~1*'E1t15 : 

mii eNB ;flJmiittft/m u1u JE 19::'i= --t- RNTI ffi 7'J Jifrii M-RNTI, Jifrii M-RNTI IP] a11'J DCI 
format 3/3A ITTJ:;iJ$NmLl3c~~t~r[{iiB1:tJFi,R TPC-RNTI ?fr~¥, Jifrii TPC-RNTI 'E1t15WlJlL1.1T 
N mLl 1~ :u]!J:}J $N mU3c~ ~ ti l[)ii B1 f;fi,R TPC-PUCCH-RNTI ;flJ 4mJJE_t 1T ~::$1~ :u]!J:}J $N mLlx~ 
~ti1[{iifi11JFi,R TPC-PUSCH-RNTI o 

3. :t~t@fJZ.:fU~* 1 JifriiITTiffi~IJ7JYt, Jtt~filfrT, miiM-RNTI ;flJJifriiDCI format 3/3A 
6/,J TPC-RNTI ~¥A FFFDho 

4. :t~t@f>Z.iU~* 1 Jifrii6/,Jiffi~IJ7JYt, Jtt~filfrT, miiM-RNTI ;flJJifriiDCI format 3/3A 
ITT TPC-RNTI ~¥A FFF3ho 

5. ;J;~t@fJZ.:ff~* 1 Jifrii6/,Jiffi~IJ7J~1!, Jtt~filfr T, Jifrii DCI f ormat3/3A q:i 6/,J P -f-1:tt~ 
ffl r 71( t\tJifrii MCCH ~~ m ,@, o 

6. *tA5fJZ.:ff~* 1 Jifrii6/,Jiffi~IJ:1Jit, Jtt~filfr r, frfflii eNB 1tffl mii M-RNTI xt1l<t\t 
lf MCCH ~~r~,@,6/,J DCI format3/3A 61{/j'[pf]L~ift#fritt;fftmt;Jt, 3f fr:iJmiittft/m1:,t:i1tfJOtJt€ 
ITT DCI format 3/3A ZJ§, J±'E1t15 : 

Jifriittft/m;J;~t@mii M-RNTI ~1~fflii DCI format 3/3A, :#fiillxmii DCI format 3/3A 
q:i01 P 'i""!::tt~, ~JiRJifrii MCCH ~~i~)~L 

7. t~ t@ fJZ. :fu ~ * 1 m ii 61 iffi ~I] 1J it, Jt t~ fil tE r , fr fr:iJ Jifr ii tt ft/m 1t JE jJI] t;Jt J§ 61 DC I 
format 3/3A Z fiJ:i±'E1t15 : 

mii eNB 19::'i=mii MCCH ~~m,@,61!::tt~~~A P, :#ti~ P ffi15~1Jttft/mo 
s. -#$P~1*;1l$1lit*im~1J~:'i=, Jtt~filfrr, 'E1t15: 
~:i=-*,fflr~i£ITT71~B eNB1'J-ffl~~Wc:'i=~~~JEITT$~~;ffl$fflit*N 

mH~:u!!~~i~ .@,3c~ ~tir[{iiBi:tJF M-RNTI ; 
RJE•*• ffl rJifrii eNB 1tfflJifriiM-RNTI xt11<tltlf Jifrii$P~1*11l$1lit*NmLl1~:i11! 

MCCH ~~i~ ,@,01r1TNmLl1~,@, DCI format 3/3A 6~1/j'[lfJC~ift#fri£1TJJ1JtJt, * [r:iJ Jifriitt~ 
RJEfm=rJt§ 6/,J DCI format 3/3Aa 

9. :t~ tA5 fJZ.:fLl ~ * s Jifrii 0,g iffi~IJ ~:'i= , Jt t~ fil fr r, Jifr ii~ :'i= •* ~ 1* 'EL =rt : 
M-RNTI ~ :'i= :tJ *, ffl r Jifr ii eNB ;flJ Jifr ii tt ft/m u1u JE 19: Ji - -f- RNTI 11[ A m ii M-RNT I, Jifr 

ii M-RNTI IP] BiA DCI format3/3A ITTJJJ-¥t£mLl3c~ ~til[$B11'JFi,R TPC-RNTI ?fr~¥, Jifrii 
TPC-RNTI 'EI t15WJJE_t 1T 1£ mH~ :u1! J;J $ 1~ mLl3c~ ~ ti 1[$ B1 f;f i,R TPC-PUCCH-RNTI ;flJ 4m J_EE_t 1T 
~::$1~:i11!J:}J$NmLl3c~ ~ti1[$811JFi,R TPC-PUSCH-RNTI o 

10. f~ t@ fJZ. :fU ~ * 8 m ii ITT iffi ~IJ ~ :'i= , Jt t~ fil fr r, m ii M-RNTI ;flJ Jifr ii DC I format 
3/3A ITT TPC-RNTI ~¥ 7'1 FFFDh a 
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CN 101998270 A 2/2 JY-[ 

11. * ffl :.fjC;flj ~ * 8 ?fr~ Er-J ;iijU~l=I ~ :'i=, Jt t~ fil fr T, Jiff~ M-RNTI ll=I Jiff~ DCI format 

3/3A B'S TPC-Rl'ffI ~¥ A FFF3ho 

12. *fflfx;;fLl~* 8 Jiff~BI.J:imj~Q~:i[, Jtt~filfrr, Jiff~ DCI format3/3A "PB'S P ~ttt~ 
}=§-y71(~m~ MCCH ~~¥~,~,o 

13. *fflfx;;fLl~* s m~BJ.J:imJ~i:1~:'i=, Jtt~filtEr, iE"EL:tt = 

if Jtl :f~ ~, J=§ r Jiff~ tt film :f~ ffl ffl ~ RNTI :1it1~ ffl ~ DC I format 3 / 3A, JHJ Jtl ?fr~ DC I 

format 3/3A "P Er-Jffl~ P ~!:ti~, ~JtlJiff~ MCCH ~~¥~,~,o 
14. :t~ffltx;;fLl~* s m~BJ.J:imJ~i:1~:'i=, Jtt~filtEr, iE"EL:tt = 

P ffi:19::'i=ffi;~, J=§ r Jiff~ eNB 19::'i=Jiff~ MCCH ~~¥~ ,~,B'S l::!A~~~A P, :J=Fii P ffi:~~1=1tt 
-'-'-'-' 
Ymj a 
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CN 101998270 A 1/10 ]J_[ 

t~*~Yit~ 
[0001 J * ~ ~ w Rim 1~ ®I~, Jl 1*rm l§ , w R -fir$ PlJt,tl $ti~ *im~IJ 7J¥t &~:'i= o 

.=ll::...52..-ic±--,l,!­
F=:I ~:f.X/l'-

[0002] pli[3g Internet sqfil3lt1t*:f1J::kM~$ J}J1:1tf5z;)Jttft/m sq~ R, tf:l fJJl T ::k]V¥$Z0~ 
ffl$frl:1*~*:;flJ~fir ~* jt$frl:1*~*' -[zl]fJ{l.tf;lf1~i5(., ~tx,tl,txtl;:m,8tl,JE, IXX1 _t~ 

ff , li Z9J iJH hX/'li , ~ - 1J 00 iwl JE T l$ Z0 ffl f=' $~*sq~*, rPJ a1 fil 7'J 15 Z9J IB g fffi ** T ffi sq 
~*~*~o~®f5Z9J~ffl$~~~*~*$1'-fflf=t~~rPJS1~~fflfPJ~ffl,~-~ITT~ 
ffl ~ * t§ I::~, Jl~ ~ffl;. ::k, 1~Hf a1 !'BJ*, a1 filil& W: ~t~ ,8 ° 

[0003] 7'J J ~ ti fih5¥Ll J=§ l$ Z9J IXXJ ti~~, ~ - f~iH'F fvdi it iLl 3GPP (3rd Generation 
Partnership Project) ~tfj T MBMS (Multimedia Broadcast Multi cast Service, $fr*1* 
,tl$tl~*), i~~*~-fir;A-1'-~ffl~fPJ $1'- § fJFl$Z0ttftlmft~~fflsqt½*, ~fJJl T 
ixxJti ( 'E1t15ft 1t\lXXJ:f1Jt~AIXXJ) ~~ITT~~.~~ TixxJti~~ C jtJt~~q:i~ □~~) ITT5¥Ll 
ffl $ 0 3GPP 5E x. sq MBMS ~ 1x.1:1t~ ~fJ]l~4:x* 1B;; ~$sq 1~ ,@,~£]. ti )flJ 'ti, rm _§j~ !:IE~ ~f~ 
~~$fr* 1*~ * sq,tl:flJ £Jitl, ~1~ $fir$ M sqtxtl;:m, s tf;lf1:f1J $ P*1* ~ *, ~3c9?fJrfiJ!@ T * 
*l$Z0~ffl~*sqj§y}, 7'J 3G sq~*~1~T£!zf$q~*lW~o 
[0004] frt~JtJWitlit LTE (Long Term Evolution) *fJEq:i, :=:1§ MCCH (MBMS Control Channel, 
$P*1:$:;tl$tl~*NitH~m) iZ±~£a1, 1~nl:sq-=p ,8 B (evolved Node B, eNB) ~~ill 
iiim~IJtJLitLl*E~IJJifr~ttft/m UE (User Equipment) MCCH B£:£~±~£, 11! UE £ffiJtt§J\\/l't{] 
MCCH, 1~ff MCCH ITT pg 4t,~ eNB [Pj_±v o 
[0005] 3GPP LTE *fft q:I rtriPJEJI!.NitH~~7#CW:Rifoflt!.rtf NitH~m PDCCH (Physical 
Downlink Control Channel) J:, PDCCH m'E1 ~ sq r{rf-f %~ EB ifoflt!.NitLl1tt At~~1~m 
PCFICH (Physical control format indication channel) t~~ o PDCCH ffl rft$tu DCI, rif 
NitLl1~,@,ITT1ttA DCI format 'E1t15 format 0, format L format lA, formatlB, format lC, 
format lD, format 3, format 3A ~,fflrft$tu~rPJ~JJ!JITT DCL ~fir DCI f~~1tt:it:l:SJl3ft--;; 
~ 16 l::~t~ITT CRC, ~,t- CRC :f:SJ~imii~j~~ii~7JA:X-tmz--t-x~ixxJfir[$a1fJFi,R RNTI, filff)t 

~imiiffl RNTI xt CRC mifJJotit, ~J§ttft/m:t!Rffl RNTI xt CRC mtfli:r&11JW' ~~Jtsq DCI 0 

[0006] t§ ~ t½ * q:i ~ 1~ T - fir MBMS ill ~IJ 7J ¥t, i~ ts ¥till ii 1t ffi 5E X. DCI (Downlink 
Control Information, rifNitH~,@,) *~f~im~IJttft/m MCCH B£:£~±~£ITT1~,@,, Jl1* 
PT :5t :3/g (2), riv ~I : ~ 5t: ~ ~ tE W flt!.~ 5E x. ffi sq DC I ¥~ ,@,, -ff~ ffi 5E x. sq DC I 1~ ,@, q=i sq bit 
wi~-5Esq~ x. ;Jt1x:=:1§ MCCH ~±~£a1, tE-=f~~sq0~ti:~~rBJ~~i~ DCI ¥~,~ .. *~i 
M-RNTI (MCCH notification Radio Network Temporary Identity, $P*f:$:;tl$1l~*N 
itH~m~£1~,@,3c~ixxJtir[$a1fJFi,R) JJOtitiLl* DCI 1~ ,@,ITT CRC (Cyclic Redundancy Check, 
f]j'[:£fJC5R:r&#ir) J: ;~O( CE imii~~i~-=f~~sq 0:,tHJ,~~rBJ, li:r&i~ DCI m '~" imii M-RNTI 
~~!Ji~ DCI 1~ ,@,7'Jim~IJ MCCH ~£1~ ,@, (MCCH notification), -ffimii DCI m ,~,q:i S{]Jlf:$: pg 
it,~~IJ£i:F~sq MCCH ~£1~,@, diJ§ UE ~~Bt:£~"±:~]!sq MCCHo 
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CN 101998270 A 2/10 JY-[ 

[0007] tll~u*l=f 13"1 MBMS ,i]Um1n~mr~]~j~JrtE1?<Jf-'.~5Ex. DCI WL~L xt~fJE~lf t1Jiriil: 
i)J~jc, Ji~~Jl'.~~ ;f#r5Ex.13"1 DCI t~,@,~tEJ§ IPJ~~if13"Jtfr)c}~ ;xtrtElf~~l3"10:ktl~ 
~fsJi3tJEffi1Ex.Etg DCI ¥~ J~At~l~'BHl~~)E, f]llfriJ~lftE 0:kti:~Y fs]_tl3tJE13"J DCI t~ ,@,a 
[0008] ~~rJ.lt,*l3tSJHg,tf::\~,frp MBMS ill~IJ7fttR.~Ji,jffijj}fH:§~~ DCI nt@, Format 
3/3A *~fjll MCCH 5t£ill~IJ a 

~ll.li~~ 
[0009] *i3tStJ §frtJtfi¾~,frp MBMS ill~IJ7JY:ER.~:'i=, 1:1~~fff~l1~1§::¥-:u*l=f l3{J MBMS ill~IJ7J 
ttmr~£ffitEWf-'.~IEX. DCI 1~ ,@" xt~fJE~lf jj:fii:&Z9J~A, Ji~~Jl'.~~ ;fflJEX.13"1 
DCI m ,@,~ tEJ§ IPJ ~~if 13"1 tfr)c ,8 ; xt r tE ~~~ITT 0 :k1i:~ ~ fs] RJE ffi IE x. ITT DCI m ,@A~:,.~ 
J!{~~~)E, ~ll[ri]~~fr0:k1i:~~fs]_ti3t;IEl3{J DCI 1~ ,@,13"] loJ~a 
[0010J 71 T ~fJ!l_t~ § 13"1, t~W*l3tStJ 13q~-f-jfffi, tJt1i¾ T ~,frf1$P*1t11l$1i~*ill 
~IJ 7f tt, 'PL t15 ~ r ffe 11~ : eNB 71 ~ £Ji tt f4m lNc Ji tm 5t £1.J IE ITT $ P* 1*, ti$ ti~ *t~ tHt m 5t 
£ 1~ ,@<X~ !xx] t~ I[$ aifJFifl M-RNTI ; eNB 1f}=§ _t~ M-RNTI x,f 1}(~~ $P*1t111 $1i-'1t *N tU 
1t m MCCH 5t£ ¥~ ,@, 13"1 r 1TN tHt ,@, DC I format 3 / 3A El"-11Jl'f ;£f JC *rill #ftitt1T 1)1]:j'jt' * IP] tt f4m 
RJEi11J1JtJ§B"J DCI format 3/3Ao 
[0011] {Jt:Q1:l:fil, frL~El"Jill~IJ7ftti=p, eNB 71~£Ji§:tf4mJNcjf-'=jfm5t£f.J1EEJg M-RNTI Jt-1*'PL 
t15 :eNB ;f1J§:tf4m[g'!IE-i9:K~-f- RNTI ffi71 M-RNTI ;L~ M-RNTI !A]rJ171 DCI format 3/3A EJ{J 
:rJJ $ntux~ 1xxJ t~ rrfii aitJFifl rPc-RNn Jifi:k¥, rPc-RNn 'PL:rttmf_t_t1intHtm:rJJ $n 
tu 3c ~ lxxJ §:~ I[$ a1 tJF ifl TPC-PUCCH-RNTI ;flJ tm f_l _t 1T :k ¥ 1t m JJJ $ n tu 3c ~ lxxJ t~ r[fij a1 tlf ifl 
TPC-PUSCH-RNTia 
[0012] {Jt:Q1:l:fil, tEL~ 13"Jill~IJ7ftt i=p, M-RNTI ;flJ DCI format 3/3A ITT TPC-RNTI :k¥ 71 
FFFDho 
[0013] {Jt:Q1:l:fil, tEL~ 13"Jill~IJ7f¥t i=p, M-RNTI ;flJ DCI format 3/3A ITT TPC-RNTI :k¥ 71 
FFF3ho 
[0014] 1Jt:Q1:l:fil, frL~l'tgil!~IJ7J¥tl=f, DCI format 3/3A i=p El"-1 P 'i"brt~J=§ r1tt~ MCCH 5t 
£1~,@,o 
[0015] {jt:Q1:l:fil, frL~Etgil!~IJ7J¥tl=f, fr eNB ff}=§ _t~ M-RNTI x,t1}(~~ MCCH 5t£1~ ,@,EJ"J 
DCI format 3/3A E111Jl'f:Ef'.rC*~~:itt1TillJ1Jt, :3+1PJ§:tft/mi3tJE1JIJ1JtJ§13q DCI format 3/3A Z 
J§, ~'P1t15 :ttf4mf~ffi_t~ M-RNTI ~fij DCI format 3/3A, :Jti~I!R DCI format 3/3A i=p ITT P 
,t-brt~, ~I!R MCCH 5t£m ,@,o 
[ 0016] 1Jt:Q1:l:fil, frL ~ El"-1 ill~IJ 7JY:E l=f , fr IP] tt f4m RJE1JIJ:J'JtJ§ El"-1 DC If orma t 3 / 3A Z 1W ~ 'PL 
t15 :eNB W::'i= MCCH 5t£i~ ,@,EJ"J brt~~~71 P, #~~ P m'i5~1J§:tft!m o 
[0011J 71 T ~fJ!l_t~ § l'l"J, t~W*l3t l3tJ l'l"-1 ::'H~jfffi, :t,&1i¾ T ~,frfi $P*1*11i$1l-'1t*ill 
~IJ~:'i=, 'P1t15: JNc:'i=mtk:, }=§ r eNB 71~£Ji§:tft/m1Nc:'i=t~5t£"15EEl"1 M-R'-!TI ;RJEt~tk:, }=§ r eNB 
1fffl _t~ M-RNTI xt1tt~~ MCCH 5t£¥~,@,ITTr1TNtHt,@, DCI format 3/3A ITT:itt1T1Jl'f:Ef'.rC 
*~~ift1j1J1J1:/t, :3+ [P]§'.~ft/mi3tJE1JIJ1JtJ§ E11 DCI format 3/3Ao 
[0018] 1Jt:Q1:l:fil, tEL~ITTill~IJ~:'i= i=p, 1Nc:'i=t~tk:Jl-1t'P1t15 :M-RNTI lNc:'i=t~tk:, J=§ r eNB ;flJ 
ttft/m[g'! 1Ei9:_'i'_~'i'- RNTI ffi71 M-RNTI, ~ M-RNTI IA] rJ171 DCI format 3/3A EJ{J:IjJ$~mU3c~ 
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CN 101998270 A 3/10 JY-[ 

~ ~i r[{ii S1 tJFiR TPC-RNTI ?fi A¥, TPC-RNTI ~ :ti!i4?JJJJ._t 1T~ mU1~ :ii!JJJ $~mLl3c~ ~ ~i r[{ii S1 
tJFiR TPC-PUCCH-RNTI :f1JWJJ._t1jA¥1~il[J:jJ$~mLl3c~ ~~ir[fiiS1tJFiR TPC-PUSCH-RNTI o 

[0019] 1Jt~:l:i!!, frL~ Btim~IJ~:'i= 't1, M-RNTI :flJ DCI format 3/3A ITT TPC-RNTI A¥ jJ 

FFFDho 
[0020] 1Jt~!t/!, frL~ Btim~ll~:'i= 't1, M-RNTI :flJ DCI format 3/3A ITT TPC-RNTI A¥ jJ 

FFF3ho 
[0021] 1Jt~:l:i!!, frL~EtSim~ll~:'i='P, DCI format 3/3A 't1 Bt P 'i"l:tt~ffl-y7}:W; MCCH 1t 
rn'~ § .5e-jfj.,e_.~o 

[0022J 1Jt~:l:i!!, _t~asim~i::i~:'i=iE~:tt :i~IRtlV:*, ffl -=r~tft!mt~~_t~ M-RNn ~1~ oc1 
format 3/3A, jfi~!R DCI format 3/3A 'PEit P '1'-t::t.t~, ~JR MCCH 5t]!yf1AJ~,o 
[0023] 1Jt~:l:i!!, L~Btim~ll~:'i=iE~ti5 :P mW::'i=m#:, ffl r eNB W::'i= MCCH 1t£tf1A ,~,Bt l:t 
t~ ~ ~ 7'J P, :ff~~ P {l1t'Si ~ll ~t ft/m o 

[0024] _t~~JJ'm{Jtln}ffl@:~ DCI m,~, format 3/3A *~f,Vl MCCH 1t£im~ll, EETXfffifr4?JJ 
:EJ.m llffiJExffi ITT DCI 111A ,~,, filXtffi ~ J=§ ]!:$ l'lt 0A1_l~~l'sJffl l?f 1tJEWTJEXITT DCI 111A ,~,, 
~xt@:~*fJEl'ltr!JU9J~/j\, ~~11£ T Jl~[t, * _Rtftr,§J T 0A1_l~~rs:11z1~m$'t~ITT:fUffi$, 
m l:J:R:J311 T ;f,§~tt** l'lt MBMS im~ll7JYtfffi~£ffitEW:EJ.m JEX DCI WL~,, xt*fJE@:~ jjJj 

i:&z9J~A, liJl~ft~r,§J ;WlJEXElt DCI m,~,Zf:tEJ§ rtJ~ .. ~EtSffiR:,1~ ;xtrtE~~~Bt0A1_l 
~~l'sJ1tJEffi:kxITT DCI $'~,~,~~J1$'t~~JE, ~ll[ri]@:~tE0A1_l~~rs:i_taJEE1t DCI ff1J 
,~, ITT 1bl ,ii\!1I o 

~11!EiR.HJ1 
[0025J Jlt!zt?fi15l S)j ITT 13ft OOffl *ttt1~xt*1t S)j still~WJJ.fo~, ttJ fflG* $ iJITT~1f13?J'-, *1t 
S)jITT~•tt~JJ'm~lz~15lS)jfflTff~*1zS)j,:ff~~~~*1zS)jITT~~~k 0 tEfflOO'P: 
[0026] 00 1 ~ili T~~*1zS)j~~~JJ'm1YtlBtim~ll7J~ITT$'.i1UiOO : 
[0027] 00 2 ~ ili T DCI format 3 ITT~- 00 ; 
[0028] 00 3 ~ili T DCI format 3A Bt~•oo ; 
[0029] 00 4 ~ili T:fUffi DCI format 3 Jl\:t\t MCCH notification ~•oo ; 
[0030] 00 5 ~ili T:fUffi DCI format 3A Jl\:t\t MCCH notification ~•oo ; 
[0031] 00 6 ~ ili T~~*1zS)j~ Im ~JJ'm1Jtl l'ltim~i::i~iLITT~tiJ 00 o 

~ 1* ~ M!171~ 
[0032J rffi~~~~l3ft 00:ff~r5"~nfil1Jtl, *W~15l S)j*1z S)j o 

[0033] ~~~nfil1Jtl 
[oo34J 00 1 ~ili Tt~~*1zS)j~~~JJ'm1Ytll'ltim~i::i1J~ITT1Jff.fiOO,i~1Jtt~:ti!il?frWtt: 
[0035] WI½f S102, ~~illl'lt-=p BB (evolved Node B, mflf!ZjJ eNB) j]~~_§. UE lifc'.:'i=tJrl5'c£1JE 
Bt M-RNTI : 

[0036] W!½f S104, eNB 1J!::ffl i~ M-RNTI xtJl\:t\t~ MCCH 1t£m )~,Bt DCI format 3/3A ITT CRC 

ill1j1JQ1}t, :ff rt) UE RJE1Jll1JtJ§ITT DCiformat 3/3Ao 

[0037] 3GPP LTE *tft'P, DCI format 3 :flJ 3A Bt DCI ffl r eNB r1zffl T _tqj~$~mUBtff 
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tll {t4 o ~{;;,js:rriJ §, DCI format 3 ffl rf~$ifrr~,t-:l:J:'HllITT4mf_t_ttfnftHti1!! PUCCH (Physical 

Uplink Control channel) ~ 4m fll:!. _t 1T A~ {ti]! PUSCH(Physical Uplink Shared 

channel) ITT:IJJ-$.nftLl TPC (Transmit Power Control) fit4, i~JHJl~jcPJ,§1? N ,t- UE BI.J 

TPC fit4, &,t- UE BI.J TPC fit4:::k:/J"7'J 2 brt~, ttf4m,t-~ N ltXlR:r DCI format 3 BI.J~t!x:fft~ 

jc/j" (Payload size), i~~t~fft~7'1 DCI format 3 '§1?81.J,8, btt~~~* CRC ITTbtt~~,DCI 

format 3 Bf.Jfit4~5:\'.:t§ i3r {TPC_UEl, TPC_UE2, ...... , TPC_UEM, CRC}, N ~r~1!x:fftt\tjc 

/J,pir 2 ?Jri~~ffiBg~~fm½', :tm 00 2 Jifr~ o DCI format 3A filffl r14J:$ifrr~,t-fftllBI.J PUCCH 

~ PUSCH BI.J TPC fit 4, ~ ff tll ~ A PJ '§ 1? M ,t- UE ITT TPC fit 4, & ,t-tt f4m BI.J TPC iiJ 4 A /j" 

7'J 1 brt~, ttf4m·1'·~ M JJ!LlltVR:r DCI format3A l'tg~t~fft~jc/j", ~~1!x:fft~7'J DCI format 

3A '§1?81.J,8,btt~~~* CRC BI.Jbrt~~, DCI format 3A BI.Jfit4~5:\'.:t§i3r {TPC_UEL TPC_ 

UE2, ...... , TPC UEN, CRC}, M ~r~t~fft~BI.Jb!::t~~,!1000 3 ?fr~o 

[0038] § $81.J LTE ]UJE c:p, DCI format 3 ,fl] format 3A Bf.J~5?J:fft~jc/J"f§~, Ji ~1!x:fft~ 

:A/J'\:i:):JEB DCI format O BI.J~t~fft~,pJflJE, t!P DCiformat 3/3A ITTll\~ITT~A TPC fit4~5t 

Prl rhN -lLformat O J+o . _ r#. ' "I-, _ fU:>. bl fr,¢1-#t;!-r ft~ 'h'r.A 
JJI.J tt:1 - 2 /f' M - Lformat O 'IJ}B 5E, Lformat O /'J DC I f 01 mat O r'ffi CRC 7 I' J:l 'FFl ){)l JI..!. !f')(, 0 T>F I 

DCI format3/3A B"J CRC iffi.tt~,t- TPC-PUSCH-RNTI ~W TPC-PUCCH-RNTI Jtt1T]IJ17C, eNB ;lffi_ 

tir%1J~{t4iffi.~Q UE ffl r~Li1[71(~fr DCI format3/3A c:p BI.J TPC fit4Jifr~BI.J TPC-PUSCH-RNTI 

~ W TPC-PUCCH-RNTI & ;lt ~ ,t- TPC fit 4 ~ 5 I (TPC-Index) , ~ ,i~ TPC-Index ffl T 1~ ~ 
i~ UE BI.J TPC fit 4 ~ ~ }L ,t-, xt r DCI format 3, TPC- Index l'tg I{:Z ffi PJ 7'J N-1, xt r DCI 

format 3A, TPC-Index Bf.J!t:Z ffiPJ 7'J M-L xtr~L&f4m*i>l, UE iffi.tt TPC-PUSCH-RNTI ~W 
TPC-PUCCH-RNTI * l§r@:DCI format 3/3A, r@:~JJ!tlfLlJ§,iffi.tt TPC-Index iilt:Z § 3B"J TPCfit4 o 

Jlt!;~, DCI format 3/3A 18t:icr LTE tJYtxJEx.l'tg 0At1I~~ fs] c:p Jt:iE, 1_l~{f[:i[ [m JE, Ji;£ 

LTE ttf4mt1I~0At1I~~fsJ*iilt:Z DCI o 

[0039] ~r _t~ DCI format 3/3A BI.Jt~{'t, ;zjs:~JJif!itl c:p l'tg eNB 1:fr 5'ci%-~ UE t.ITT5ttf.J JE B"J 

M-RNTI Wc:i[~~~Jl UE, t!P eNB itH!is/J"jRyj'if MBMS Bf.Jt~'t:'t1Jt5'c~~i~ M-RNTI Wc_'i'_~~~Jl UE 

ffl r~L& DCiformat 3/3A, ~J§ eNB {JEffl i~ M-RNTI xt1J\~~ MCCH notification ITT DCI 

format 3/3A BI.J CRC itt1j1J1J1Jt, 3f IP] UE Jt:iEi~ DCI format3/3Ao El3-=f';zjs:~JJif!itlill ffl ~~ DCI 

1f1 ,~, format 3/3A *~f,Yl MCCH ~~;lffi,~Q, EB rx~frWfll:!.~ ltffiJEx.ffiBI.J DCI ¥f1 ,~,, filX 
~ di ffl ~$ ITT 0At1I~~ fs]ffl L?J.Jt:iEffiJEx.Eil.J DCI m '~" mxt ~~¥~JEBI.Jt&Z9J~/J'\, r*11£ 
T MCCH ~~jffi_~QBI.J~~J::t, ff lit~r%11 T 0At1I~~fs]lz{ti1!!18t~sl.JtLlffl$, mL?J.:R:nli T t§ 

~~:;f:c:p BI.J MBMS iffi.~i::i:1fit~~£ffifrWfll:!.~ JEX. DCI m '~" xt¥m~~ttf¥t&z:)J~jc, Ji 
~~&~ r%1i ;ffiJEx.Eil.J DCI ¥f1 ,~,Zf:frJ§ IPJ~~4t-BI.JffiRB ;xtrfr~P~ BI.J 0At1I~~fsJ1t:iE 

ffiJEx.ITT DCI ¥f1 ,~,~~i!x:16£~~/E:, ~llfriJ~~fr0At1I~~fs]_ttz:iEBI.J DCI ¥f1 ,~,BI.J i'r:iJ~o 
[ 0040 J {Jt ~ :i:-fu , fr _t ~ BI.J iffi. ~Q j'f rt c:p , iv 11, S 1 O 2 ~ {;;,js: '§ t15 : eNB ;f P UE [m JE ~ :ic ~ ,t­

RNTI fil7'J M-lli'\/TI, i~ M-RNTI p] at 7'J DCI format3/3A Bf.J TPC-RNTI JifrA¥, TPC-RNTI '§115 
TPC-PUCCH-RNTI ;flJ TPC-PUSCH-RNTI o 

[ 0041] ;zjs: ~ )Ji {lftl fr¥ ~JE BI.J RNTI I{:Z ffi * c:p ~ :i[ T eNB ,fl] tt f4m ~ fl iJ ... ~Q J.]! BI.J ~ ,t- RNTI BI.J 

fil7'1 M-RNTI,i~ RNTI Bf.Jffip}a-17'J DCI format3/3A BI.J TPC-RNTI A¥, t!Pi~ffi eNB PJWc:ic7'J 

TPC-PUCCH-RNTI ~ TPC-PUSCH-RNTL i~ M-RNTI PJ7'J eNB ;flJ UE tm5tff.JJEITTfliJ..ffi, filPJEB 
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eNB i&:'i=J§1!l~ii~ M-RNTI Jffl~Q~ UE, 111~ UE ~~Q M-RNTI R.Jt~ X., filrrij~jh~ M-RNTI tf 
~1~iU DCL 

[0042] 1Jt~:l:i!!, frL~ Btim~ll7J¥t 't1, M-RNTI )j;IJ DCI format 3/3A ~ TPC-RNTI ~¥ jJ 

FFFDh, ep 16 :lttmU~ FFFDo tE¥~JEl'!q RNTI ~ffi:?Z'P, FFFDh ffi*jJ{~ffi !:tit, *~JJTiffJUIJlLlxt 
JtWirTit~~ x., ep FFFDh ~Ef17'J DCI format 3/3A Bt TPC-RNTI ~R. M-RNTI ~¥, eNB 

PT~iJt!'fE'.j§:jJ TPC-PUCCH-RNTI EJx TPC-PUSCH-RNTI, iZIJ:?Z 1 ?fr~ a 

[0043J * 1 tttMs*~sJ:t~=~nfilWtll'lt RNn ~m* 
[0044] 

11. ( 16~,$tj ) RNTI~~ 
0000 NIA 

0001-003C 
RA-RNTI, C-RNTI, Semi-Persistent Scheduling C-RNTI, 

Temporary C-RNTL TPC-PUCCH-RNTI and TPC-PUSCH-RNTI 

003D-FFF3 
C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary 

C-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI 

FFF4-FFFC 1%~ rt::.4t 
M-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI 

FFFD ( Jlt.RNTidJM-RNTI, TPC-PUCCH-RNTI~ 
TPC-PUSCH-RNTI~-l, ) 

FFFE P-RNTI 
FFFF SI-RNTI 

[0045] 1Jt~:l:i!!, frL~Btim.~IJ7J¥t'P, M-RNTI )j;IJ DCI format 3/3A ~ TPC-RNTI ~¥ 
7'J FFF3h, ep 16 :lttftU~ FFF3a tE¥~JEl'!q RNTI ~ffi:?Z'P, FFF3h ffii*wtlf TPC-PUCCH-RNTI 

and TPC-PUSCH-RNTI Bti3' x., *~JJTif{Jtl~iJtWir T M-RNTI ~ffi~ x., Ji FFF3h ~Ef1jJ DCI 

format 3/3A Bt TPC-RNTI ~¥, eNB PT~iJt!'fE'.j§:jJ TPC-PUCCH-RNTI EJx TPC-PUSCH-RNTI, ,tm 

:?Z 2 f}T~o 

[0046] :?Z 2 f~~*~~~ - ~JJTifiJUBt RNTI ~ffi:?Z 
[0047] 

1A ( 16~♦1) RNTI~~ 
0000 NIA 

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-RNTL 

TPC-PUCCH-RNTI and TPC-PUSCH-RNTI 
M-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI 

FFF3 ( Jt.RNTidJM-RNTI, TPC-PUCCH-RNTI~ 
TPC-PUSCH-RNTIJt--l,) 

FFF4-FFFD 1%~ r!::.4t 
FFFE P-RNTI 
FFFF S1-RNTI 

notificationo 
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[0049] ;;,is:*,a:rn'WU"P:'3 eNB ~~/tJEMCCH notification a1,eNB:;¥Llffl DCI format 3/3A "t1 

B"J P ,t-rGt~/tJE MCCH notification~ UE, iii~ P ,t-rGt~fr M-RNTI xt@B"J DCI format3/3A 

"t1 B"J rGt~1f[:'i§:jJ UE Jifr~Q, ep ~~~l& MCCH notification iMf J~tB"J UE ~QJJ!! DCI format 3/3A 

"t1 ~)!~® rGt~11<~B"J¾ MCCH notification rm~¾JJ'(~ITT1f:1PJ UE ITT TPC itt4- o JZttfitt, 1!e1~ 
ttl&fLl DCI ITT UE ~r)A"Pi~Jtx.fLl MCCHnotificationo 

[0050] 1Jt;Q1±iE, frL:i£ITT.im~i:17Ji!"P, *~A7'J DCI format 3, !I!!J TPC-Index jJ 1 ~ 

Ip 1271'1"1 TPC itt4-ffl T/3ZJE MCCH notification, Jt"Pf p ! 2lzz~xt p /2 ittiT [PJ _tifx~ 0 

[0051] ;zjs:*Jn!if3'U7'J*ffi DCI format 3 /tJEMCCH notification l'l"J't'loL EBrDCI format 

3 "t1 ~,t- UE B"J TPC itt4-:AJJ\ jJ 2 rGt~, ~Mt MCCHnotification r:1i ffl B"JfiJ P ,f- rGt~xt@ 

rr PI 27,t- TPC 1ftt4-, DCI format3 "t1 PifB( P ,t-ttt~ MCCH notification :rMf ,~, r:1i ffl B"J TPC 

itt4- (TPCitt4-#l ~ TPC1fu"4-#f P!2l) ~f:ftfNeNBffir/tJE1f:1PfUE Et~ TPCitt4-!?r,Jt 

TI TPC 1ftt4- (TPC irr4- # (1 P/27+1)~ TPC 1ftt4- #N) eNB WPT ffl -y7J'(~ TPC-PUCCH-RNTI E1X 

TPC-PCSCH-RNTI ITT{!~Jfc::'i§:jJ M-RNTI l'l"Jt,Jµ® CE B"J TPC 1fu"4-o 

[0052] {Jt;Q1±iE, frL:i£B"J.im~i:17JYt~"P, *~A7'J DCI format 3A, !J!!J TPC-Index jJ 1 ~ P B"J 

TPC 1ftt4-ffl T/3ZJE MCCH notificationo 

[0053] ;;,is:~ h'm 13'U jJ * )=§ DCI format 3A ;t JE MCCH notification ITT 'tl m, EB r DCI 

format 3A "P~,t- UE B"J TPC 1ftt4'jc/j\jJ 1 rGt~, ~*N MCCH notification r!iffll'l"JfiJ P ~"'rG 

t~xt@r P ,f-TPC irr4-, DC I format 3A "t1 Pi Mt P ,f-rtt~ MCCH notification 1f1,~, r!i ffl B"J TPC 

1ftt4- (TPC 1ftt4- #1 ~ TPC ®4- #P) ~f:IMB( eNB ffl r/tJE1f:fPJ UE ITT TPC ®4-!?r, Jt'f:: TPC ® 

4- (TPC 1ftt4- # (P+ 1) ~ TPC 1ftt4- #M) eNB if~pJ ffl T71<~ TPC-PUCCH-RNTI E1X TPC-PUSCH-RNTI 

ITTmfu1.:'i§:jJ M-RNTI ITTtlµ.LI:~ UE B"J TPC 1ftt4- o 

[0054] 1Jt;Q1JiE, frL:i£E1"1.im~i:11Ji:t"t1' fr:iv#I S104 ZJ§'E11:J:15 :UE tlH@_tj£ M-RJ\'TI ~1~ 

DCI format 3/3A, ::J=Fi~Ifx DCI format 3/3A "t1 B"J P 'i~rtt~, ~lfx_ MCCH notification a EBT 

eNB titit.DCI format 3/3A "t1 B"J P 'i"'rGt~~ fl)=§ T7#<~MCCH notification,~ CE fr1l:~fLl 

DCiformat 3/3A J§, ep:ffiH1ijz~~f.J5ElH~xt DCI ittiTi~Ifx, h'\mJ~lfx. MCCH notificationo 

[0055] 1Jt ;Q1 ±iE, fr _t ;i£ B"J ill ~Q ts 1! "P, fr :iv #I S102 Z 1W if 'E11 t15 :eNB tit :'i= MCCH 

notification B"Jrtt~~~jJ P, ::FF~i P m'i5~1=1 UEo 

[0056] **h'rn'WU"P p mPTEB eNB 3Zmfu1.:'i=B"1,fr eNB -&:ic M-RNTI ZlW, eNB .im:i1~m1~ 

4-rPJ UE fu1.:'i= p ,m:, p l'l"JPTf:ltlfY.m~ 1, 2, 3, w ;tf eNB ~xt p mitt1Tt~~fu1.:'i=, ep UE *LftfLl 

fflrfu1.:ic P ml'l"l~m1~4-, !J!!JiAjJ P jJJ.JtiAm 2, ep P = 2o ;;,is:~m!ifJuT3'z.J~xt P mittiT3Z 
i~fu1.:'i=, J.Arm~~ T MCCH notification .im~i:iffLmLlITT3Z¥~ti=.ll=ltf ~t':L 
[0051J ~=~,a:rn'Wu 

[ 0058 J * * mH Wu "t1 e NB * xt p mitt 1T t~ ~ fu1. :'i= , ep UE * l& f Ll ffl T fu1. :'i= p m 1'1"1 ~ m 1~ 4-, 

Jlta,fiJ_jJ P 7'J ,.JtiJ_ m, ep P = 2 ;Jlt!?r, ;;,is:~,a:rnfJu*m !Zi:l::rz 1 Jifr~B"J RNTI 1fx_ m:zzxt M-RNTI it!: 
;fjfu1.:'i§:, ep M-RNTI = FFFDho 

[0059] :'=1§ MCCH Jt,j:~~a1, ¥~Jc~~[gj5E/tJE P ,t-ttt~ITT MCCH notification ¥f1,~-~ 
UE, ~,t- MCCH notification jJ 1 rGt~, !J!!J;zjs:~,a:rnffU B"J.im~i:17Ji!'E11t15 ~ T :±v:!11 : 
[0060] :iv #I~, eNB lLl ffl DCI format 3 B,X W 3A "t1 [gj 5E l'l"J fiJ 2 ,t- rG t~ 11< ~ MCCH 
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notification m ,@., JHtffl M-RNTI = FFFDh, ~ Jlt!.* 1, xti~11<~~ MCCH notification B<J 

DCI format 3/3A B<J CRC nt1TJJll1Jt, ff!lj UE t]JB'c~llmi~ M-RNTI xtB B<J DCI format 3/3A _ta{] 

1Jtr 2 ,t- !::tt~£7J\~B<J MCCH notification ¥f1 ,@, rm~£1-f1PJ UE B<J TPC fit4 ;eNB xt-::PJti!fc1. T 
TPC-PUSCH-RNTI ~W TPC-PUCCH-RNTI ( tJU$:h TPC-RNTI) :kif~ M-RNTI ~:f¥:11[ (FFFDh) B<J 

~f_§_ UE: 

[0061] ~ eNB j!fcl.:i[~f_§_Jifi~ UE *ffl Bf.JJ! DCI format 3 ffl-=f1'½ffii~f_§_ UE ITT TPC fit4, 

13P¾ eNB ~~-5:,\.j!fcl.i~f_§_ UE ~ !'rq{-f1PJ ~,t- UE aq TPC-Index A 1, :tio 00 4 Jifi~, M-RNTI JJ01Jt 
B<J DCI format 3 $<]~~'1"" TPC fit4JifidiB<J 2 !::tt~ffl r1'½ffi MCCH notification rm~f:!~111=:: 

:h1-f1PJ UE B<J TPC fit4, rmi~ DCI format 3 ~ TPC-Index A 2 ~ N E1<.J13p® TPC fit4PT11<~ 
N-1 '1"" TPC-RNTI A FFFDh B<J UE B<J TPC fit4, Jifi ~ eNB PT JtWc.~:A N-1 ,t- UE B<J TPC-Rl\ITI A 
FFFDh ( fil8Jt£[AJ M-RNTI 1§~), ~J§:im.:i1l!fc1.:'i: UE TPC-Index A 2 .~ N 1~~*~® UE :3- § 

B<J TPC fit4; 

[0062] ~ eNB j!fcl.:i[~f_§_Jifi~ UE *fflB<JJ! DCI format 3A ffl-=f1'½ffii~f_§_ UE B<J TPC fit4, 

13P¾ eNB ~~Jtj!fcl.~f_§_ UE ~Bf.J{-ffPJ~,t-uE ITT TPC-Index A 1 ;flJ 2,:tllJOO 5 Jifi~,M-RNTI JJll 

1JtITT DCI format 3 B<J~~,t-;fo~=-t-TPC fit4m diaq 2 !::tt~ ffl r11rffi MCCH notification 

rm~f:!Mt:h1-f1PJ UE ITT TPC fit4-, rmi~ DCI format 3A ~ TPC-Index A 3 Jlj M ITTJ3p® TPC fit 

4 PT1J\~ M-2 ,t- TPC-RNTI A FFFDh aq UE ITT TPC fit4, Jifi ~ eNB PT 5]\.i!fc1.~A M-2 ,t- UE B<J 

TPC-RNTI A FFFDh ( ti?JrftJ![AJ M-RNTI 1§~), ~J§:im.:i1i!fc1.:'i: UETPC-Index A 3 ~ M *1~~ 
~® UE :3- § B<J TPC fit4-; 

[0063] ±15- it =, ~ ~ JK:i rlfr MCCH 3t ~ ¥f1 ,@, B<J UE :im. :i1 M-RNTI 11 ~ 11< ~ ~ MCCH 

notification Bf.J DCI format 3/3A, eNB 1z± MCCH 3t~#:im.:i1 M-RNTI JJ01JtBI.J DCI format 

3/3A 1zf!s T MCCH notification ¥f1 ,@,, J3/T:i£tiftiffi:im.:i1 M-RNTI tl'l~mtlf!Ji~ DCI format 3/3A J§ 

i,g;~_t:i£s<J1ltr 2-t-1::rt~:$t~x1"GIB<J MCCH3t~m,@,,13p®l!fc1.:'i:T TPC-RNTI A M-RNTI Bf.JUE 

:im.:i1l!fc1.:ic!'rq TPC-Index ig;~:3- § ijq TPC {p,4-o 

[0064] :im.:i.1:$:~WifJUPT ~ll, ~ MBMS ~*~*tiftiffiITT MCCHnotification ¥f1 ,@, fAJJtBtiftiffi 

aq TPCfit,4-PT:ic-=f~,f-DCI format 3/3A ~itt1f1zf!s,:iJl¥:%T~rlA MCCH notification 

1zf!s~'i"-WfB<J DCI, J.Arm~*fl£ T:l:IJJ01itft1JC~, ~$£ T PDCCH 0~t.l~~rsJR.1~mJft~B<Ji,'!_ 

~. N1..rmtt~ T18:t~l!Jffl$o 

[0065] ~ - ~Wifftl 

[0066] :$:~JJfilfJU~ eNB xt p m:itl:1-rt~~j!fcl.:i[, ep UE i&f!Jffl -::PWc.:'i: p mB<J ~~1~-4-, Jltat 

1:AA P 7'J eNB fr ~~f~-4-~Wc.:'i: Bf.Ju'[, !::r:tio P A 1, 2, 3 ;Jlt>7r, :$:~Wifftl*ffl:tlo* 2 Jifi~B<J 

RNTI ~m*x>f M-RNTI itt1fWc.:'i:, ep M-RNTI = FFF3ho 

[0067] i:1§ MCCH 1z±5t:~at, ¥fJE~~1zf!s P -i'-1::tt~B<J MCCH notification m,@,~ UE, 4ij: 

,t- MCCH notification A 1 !::rt~, ff!IJ:$:~Wifftl ITT:im.~ll1Jr!~t5"~ r ±15-l½l : 
[0068] ±15-l½J~, eNB :im.:i.1,tlm,@,,tlWc.:'i:B<J P ~m, P = 1, 2, 3, Yl!Jm~ MBMS ti}iffi:isJPT 

~ll~~,f-MCCH notification ¥f1,@,; 

[0069] ±15- l½f =, eNB l!J ffl DCI format 3 ~ W 3A ~ [gl 5E Bf.J 1Jtr P ,t- !::t t~ 11< ~ MCCH 

notification m J~t}Hfffl M-RNTI = FFF3h, ~ Jlt!.* 2, xt~11(~~ MCCH notification B<J 

DCI format 3/3AITTCRC:itt1fJJll:J'Jt,Y!IJMBMS UEtm5t:~llmi~M-Rl'ITixtBBI.JDCI format 3/3A 
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L6SlW P ~ttt~¾7J\~ITT MCCH notification 1FL~tfm/f¾{f1PJ UE 61 TPC 1fiJ4 ;eNB xtr5t 
m'. T TPC-PUSCH-RNTI ~~ TPC-PUCCH-RNTI ( fJU,$1v TPC-RNTI) 7v Ji!~M-RNTI ~f=f:m (FFF3h) 

ITT~tJl UE: 
[0070] ~ eNB !Nc:'i':i~fll?Jrlf UE *ffl 61¾ DCI format 3 ffl r14J:ffii~tll UE ITT TPC 1flJ4, }jp 

¾ eNB /f~5t!Nci~tll UE ~6f.J1-f1PJ~~uE 61 TPC-Index 7v 1 iu1P/2l ,~iwr P/2l*2~ttt~ 

~7v MCCH notification di ffl !WP'tS ~:fffil/f Ff~1t 1v1I:1PJ UE as TPC 1flJ4-, rm i~ DCI format 

3 ~ TPC-Index 7vl P 12 l+ mu N ITT}jp® TPC 1flJ4 pJ 7¥C~ c '1~ TPC-RNTI 7v FFF3h 61.J UE 61 TPC 

1flJ4, ?Jr~ eNB pJ 5:)-]lgc~jcN -JP 121~ UE 61 TPC-RNTI 7v FFF3h ( te.:ffJt¾~ M-RNTI t§~), 

m_J§il1b1m'.:'i': UE TPC-Index 7v!P 127+ mu N 1~~*~® UE --& § 61 TPC 1flJ4 ; 

[0071] ~ eNB !Nc:'i':~fll?Jrlf UE *fflaS¾ DCI format 3A fflr14J:ffii~£ll UE as TPC 1flJ4, 
}jp¾ eNB /f ~JJ\. 1Nc i~£ll UE ~ ITT 1I:1PJ ~~ UE ITT TPC-Index 7v 1 iU P, 1W P ~ TPC itt4 m di 
ITT P ri::t~fflr14J:ffiMCCH notification rriJ/fFfMt1v1I:1PJUE as TPC1flJ4, rmi~DCiformat 3A 

~ TPC-Index 7v P+l fU M 61}jp® TPC 1flJ41=1J7¥C~ M-P ~ TPC-RNTI 7v FFF3h ITT UE Bf.J TPC 1flJ 
4, ?Jr~ eNB pJ JJ\.!Nc~A M-P ~ UE as TPC-RNTI 7v FFF3h ( tg:ffJt¾~ M-RNTI t§~), mf§'im 
:i11Nc:'i': UE TPC-Index 7v P+ 1 fU M *1~~~ ® UE --& § ITT TPC 1flJ4 ; 
[0072] W 11~ - , 'rlfi ~ JK:i rlfr MCCH 5t £ 1FJ -~' ITT UE im, :i1 M-RNTI Jj_ ~ 7¥C ~ lf MCCH 
notification 61.J DCI format 3/3A, eNB .!Z± MCCH 1t£#im:i1 M-RNTI tm1Jt61 DCI format 
3/3A 1zf!s T MCCH notification 1FJ -~" m:t£tiftimim:i1 M-RNTI tftiJl!UiUi~ DCI format 3/3A J§' 

ig;I!X_t:1£01.Jiw P ~rl::t~:$t~xtGIBI.J MCCH 5t£m.~" }jp®!Nc:'i':T TPC-RNTI 1v M-RNTI 61.J UE 
im:i11Nc:'i':ITT TPC-Index ig;I!X--& § 61 TPC 1flJ4 o 

[0073] :zjs:~JJlli{Jtl EB r*ffl T eNB xt p mittiT !Nc:'i':, Xff eNB :t!Rt!iS ~ Pif. 1tlm.xt p mittiTiJaJ 
~. hA.rm~~ T MCCH ~£im~OBI.J:JJ)fJ~L 
[0074] ~ IJ] ~JJlli{Jtl 

[ oo 15J 00 6 ~ ti::! T * tiJ5 :zjs: 1z ~ ~ IJ] ~ JJffi 1Jtl Bf.Jim ~o ~ Ji ITT £e f~ 00 , i~~ :'i': 'EL tt : 
[0076] !Nc:'i':tl~ 602, ffl r eNB 7v~tJl UE m'.:'i':t!l15'ci'-15E61 M-RNTI ; 
[0077] 1zf!s~~ 604, ffl r eNB 1J!ffl _tj£ M-RNTI xt 7¥C ~lf MCCH notification Bf.J DCI 
format 3/3A 61.J CRC ift,ff1J01Jt, :;FF[P] UE 1zf!s1J01Jtf§'6f.J DCI format 3/3Ao 

[0078] :zjs:~JJlli1Jtll§l 5t:*ffl !Nc:'i':~:I:* 602 ffl r eNB 7v ~£]. UE !Nc:'i':t!l15'ci'-J 5E ITT M-RNTI, ep 
eNB ;f:(Rt!J5/J\IR3zff MBMS 61t~·t.if1t5t:~1¥i~ M-RNTI !Nc:'i':~~£]. UE ffl r~L&_ DCI format 
3/3A, mf§'*ffl 1zf!stl~ 6041J!ffl--Ej _tj£ UE i'-JJE5Zf61.J M-RNTI xt1J\~lf MCCH notification 
61.J DCI format 3/3A 61.J CRC ittiTJJ01Jt, 3f[P) UE 1zf!si~ DCI format 3/3Ao EBr:zjs:~JJlli1}tlH:i 
ffl ~lf DCI 1FJ -~' format 3/3A *~:E.W. MCCH 5t£im~O, EB r3c'rlfitE1?JJ:E_lm]~J~JrJEXffiITT DCI 
1FJ -~" te.x'rlfi di ffl £$ ITT 0~tt.~~rs:im ~1zf!sffi5Ex6f.J DCI 1FJ -~" m:xt ~lf *~61.J riiZ9J 
~/j\, P~1~ T MCCH ~£im~OBI.J~~Bt, # ii~~ T 0~tt.~~rsJEdtmJ5£~61:tLlffl $, ?Jr 
~1[Jj[i T ;t§j~ji*~ as MBMS im~o:1J1!'rlfi~llffitE1i<J:E_lmkx DCI 1FJ,~" xt*~~~:i1l~BJ[ 
Z9J ~A, ii~~ J3tt1 ~ ; ffi 5E 5( ITT DCI 1FJ -~' ~tEJ§' rt=D /f ~ it-ITT t&R }~ ; xt r tElf P~ 610:tHt.~ 
~rsJ1zf!sffi5Ex6f.J DCI m.~,~~itJ9£~/f)E, ~ll[PJ~lftE0~tt.~'S=rsJ_t1zf56f.J DCI 1FJ,~, 
ITT 1bl~o 
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[0079] {JtJZ1:l:fil, frL~El<JiHU~IJ~:'i= i:=p, Wc:'i=tf~Jl{*'Pl,t15 :M-RNTI Wc:'i=tf~, ffl -=f eNB ;flJ 

UE ~5Ei;!itJi~-f- RNTI ffiA M-RNTI, i~ M-RNTI ~S'JA DCI format 3/3A E1<J TPC-RNTI fflj¾ 

¥, TPC-RNTI "E1t15 TPC-PUCCH-RNTI ;flJ TPC-PUSCH-RNTI o 

[0080] ** fl1Bf57U7Kffi M-RNTI Wc:'i=ti~fr¥€'1E sq RNTI ~ fil:zR !==p i&t:'i= J eNB ;flJt~il#IT:ffiH~JtiA 

~IJ:i]!sq~,t- RNTI sqffiA M-RNTI, i~ RNTI E!<Jffi~S'JA DCI format 3/3A EtS TPC-RNTI j¾¥, t!P 

7Kffi TPC-Rl'ffI Wc:'i=tf~Wc:'i=~ M-RNTI 7'J TPC-PUCCH-RNTI EJx:. TPC-PUSCH-RNTI o i~ M-RNTI 

PTA eNB ;flJ UE tm5ti'-JkaSJJtiAffi, filPJEB eNB i&t:'i:§¥t~~i~ M-RNTI i!l~IJffi UE, 111~ UE ~ 

~IJ M-RNTI &Jt~ 51.., mITTJl{Hfisi~ M-RNTI 1_l~1if!J DCI o 

[0081] {JtJZ1:l:fil, a_t~ sqi!l~IJ~:'i= i:=p, M-RNTI ;flJ DCI format 3/3A E1<J TPC-RNTI j¾¥ A 
FFFDh, t!P 16 itt#iUJ& FFFDho a¥€-Jtsq RNTI ~11[:zRi:=p, FFFDh ~*A15R:I¥Htt~,*~W!1JU!I!!J 

xtJtWi~ Tt~~i3' X., t!P FFFDh ~S'JA DCI format 3/3A !'lq TPC-RNTI j¾¥, eNB PJ~~;ltWc 

1-f.A TPC-PUCCH-RNTI EJx:. TPC-PUSCH-RNTI, !Zrl:zR 1 PfilF o 

[0082] 1JtJZ1!fil, frL~ sqi!l~Q~ji i:=p, M-RNTI ;fQ DCI format 3/3A E1<J TPC-RNTI j¾¥ A 
FFF3h, t!P 16 ittf:tUJ& FFF3ho a¥€-Jt!'lq RNTI llXffi:zRi:=p, FFF3h ~*ff)tlf TPC-PUCCH-RNTI 

and TPC-PUSCH-RNTI !'lqi3' X., **W!f57U~~JtWl~ T M-RNTI E!<Jffi~ X., t!P FFF3h ~a-17'1 DCI 

format 3/3A sq TPC-RNTI j¾¥, eNB PJ~~JtWc:'i=A TPC-PUCCH-RNTI EJx:. TPC-PUSCH-RNTI, !ZQ 

:zR 2 f}T7Fo 

[0083] {;t JZ1 :l:if!, fr _t ~ !'lq ill ~IJ ~ 1-f. i:=p, DCI format 3/3A !'lq P -f-1::t. t~ ffl -=f 71( W: MCCH 

notificationo 

[0084] **fl1Bf57tli:=p :'3 eNB $~Jt:iE MCCH notification a1, eNB 5¥!Jffl DCI format 3/3A !'lq 

1VJ P -f-1::t.t~Jt:iE MCCH notification ffi UE, Ji i~ P 'i~t:r.t~fr M-RNTI xtmI.l'lq DCI format3/3A 

i:=p BS l::t.t~{fr:'i=A UE p)T~Q, t!P $~*r& MCCH notification if1 ,~.!'lq UE ~Q:i]! DCI format 3/3A 

i:=p~)J~® l::t.t~11cW:!'lq£ MCCH notification ITTJ~£11cW:sq{£1PJ UE sq TPC 1fu"4- o 5Zt¥1~!{, 1f;f~ 
-r~r&f!J DCI E1<J UE E}-=f )Ai:=pi~~f!J MCCHnotificationo 

[0085] fJtJZ1:f:fil, _t~!'lqi!l~Q~jikf'Pl,t15 :i~~tf:I:*, ffl-=f UE t~ffl_t~ M-RNTI tit;f~ DCI 

format 3/3A, ff:i~~ DCI format 3/3A i:=p !'lq P ,t- l::t.t~, ~~ MCCH ~J~}f1 ,~,a EB T eNB i;!it 

1-f. DCI format 3/3A i:=p!'lq P 'i~t:r.t~~flffl T7fCW: MCCH notification,$ UE fr-r_l~f!J DCI 

format 3/3A J§, t!P*ffljz~t'-Jkli*xt DCI m1Ti~~, fAITTJ~~ MCCH notificationo 

[0086] {JtJZ1:l:fil, _t~!'lqi!l~IJ~:'i=kE'P1,t15 :P ffiititiltlJ*, ffl-=f eNB i&t:'i= MCCH notification 

!'lql::r.t~~~A P, ff:~~ P ffi~~Q UEo 

[0087] *~W!WU7Kffi p ffiitit:'i=tf~, mxff el'm xt p mitt1T ~i15Wc:'i=, fr eNB i&t:'i= M-RNTI 

Z 1VJ, eNB i!l:u fPJ UE 11,I~ ~1t 4-*WGJ!f. P ffi, P aSPJFJ~~ ffilf 1, 2, 3 ;:t'f eNB ~xt P ffiitt 

trt~~Wc:'i=, t!P UE *l&f!Jffl-=fWG:'i= P ffi!'lq~~ft4-, Pl!JiJ .. A P A1Jti:A.ffi, t!P P = 2o **W! 

1JU T XffXt P ffim1T ~i~Wc:'i=, JA ITT]~~ T MCCH notification i!l9mtJUMl'lq ~mtt:flJtJ m! 
't~L 
[0088] fA ~_tl'lq:fi~ i:=p, PJ ~:;g t±:l, *1t S}j _t~l'lq~W!Wtlxt ~lf ¥€-Jtsq c&Z9Jt!UJ\, ~i1t£ T 
MCCH ~~i!l~QElq~*/jl, ff: Ji~~ T 0j¾t_l~~l'sJ:&ft:i]!J9ti~Bq5f!Jffl-$o 

[ 0089 J 1m. ~ , * ®i :IBJt as tt * A 1n m ~ S}j a , _t ~as* :tt S}j B<J ~ ti ~EJx:. ~ w 11~ PT ~ m wm 
!'lq it~~ 1-f. * ~ fJll, B 1n PT ~ ~ i:=p fr• -t- sq it~~ 1-f. _t , EJx:. ~ * ;;f!J fr $-t-it ~ ~ 1-f. Pfi 3'.li nx: 
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8"1 ~ ti _t , PT~ f:ih, B 1fJ PT ~ ffl it~~ :'i= PT 1A 1T as l~ ff 1~ ti_I?, * ~ fJl, JA ITTJ , PT ~ ~i B 1fJ Zf: fit 
tE Zf: 1i! ~:'i= ~ El3 it~~ :'i= * tA 1T, ~ w ~i B 1fJ 5t ~iJ miJ1t M~-i'-~ IVG ~Ji!*~~, ~ w ~i B 1fJ 
~ ~ $-t-ti~~w ~r mHt IVG 1¥1--t-~ IVG ~fl!* ti~* ~fYl O ~t¥:, * 'ix S)j ~ r~ iu -=r11: 1PJ t'lf k as 
®-! 1tf: ;;fO ~ {tf: ~ ~ o 

[ 0090 J ~ _t Jifr j£ 1x Tl* 'fe:. S)j 8"111t ~ ~ JJfil 1!7Ll ITT] B , * ~ ffl T p~ mu* 'fe:. S)j , xt T * tm :iEj 8"1 tt 
*A~*~,::$:'fe:.S)jpJ~~~#~~~~~o~tE::$:'fe:.S)j~ffi~~~~z~,m~~ff~­
~, ~ 1AJ ff~ , r1J[:1tt~, :t51@{r1 ~ R* 'ix S)j 0"11:~1ft m: IE z ~ 0 
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eNB)!J-fll.UEi!!ic.Ji f~A,.f~ ;t. a{JM-RNTI S102 

eNB1~Jf] i~M-RNTI.xf7J<._~~MCCH~Jt.~'M ,~fr~DCI format 3/3A 
a~CRC:itl:A-t/Jo;j}[,, 1tfoJUE~iii./Ji:1-iJL,Jg-~DCI format 3/3A 

S104 

TPC TPC TPC TPC 
4,,--4--#1 4/,'-4--#2 4'-4--#3 4,,--4--#4 

TPC TPC TPC TPC 
4'-4--#1 4/,'-4--#2 4'-4--#3 4'-4--#4 

TPC TPC 
4'-4--#5 4'-4--#6 

002 

TPC TPC 
4'-4--#5 4'-4--#6 

00 3 

14 

•••••• 

•••••• 

TPC TPC 
4/,'-4--#N-1 4/,'-4--#N 

TPC I TPC 
4'-4--#M-1 i 4'-4--#M 
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iltMCCH 3t. -~-Ai .t 
,!; ft1 il"JTPC~~ 
~ 

TPC TPC TPC TPC TPC 
~~#2 ~~#3 ~~#4 ~~#5 ~~#6 

2J;t.tt 2J;t.tt 2J;t.tt 21::t.# 2i:t.tt 2J::rAt 

l!lliillii!:!:! 1 J::t.tt MCCH '.Jt.JP_~Af .t 

:tffe:MCCH ~~rilj .t 
,!; Jfl ii] TPC~4--

TPC TPC 
I 

TPC TPC 

2/2 JY-[ 

TPC TPC M-RNTI 
•••••• ~~#N-1 ~4--#N /Ji:i.fltil]CRC 

TPC TPC 

~4--#3 _ ~4--#4 ~4--#5 ~4--#6 •••••• ~4--#M-1 ~4--#M 

M-RNTI 
/Joilt,il]CRC 

1 J::t.tt 1 J::l:At I tt.49" I i,t.tt I J;t.tt I ti::..# 

1::\!l\\ll]ll!!!\ll)l:!l!~ll!\I I J::t.tt MCCH~~~M .i 

005 

00 6 
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Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:hongming I Ji'HANG I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City tudong, Shanghai l1country of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 1111, Jinhai Rd 

Address 2 

City I !"udong, Shanghai I State/Province 11 

Postal Code I ~01206 I Countryi I FN 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

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

City tudong, Shanghai IICountry of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 1111, Jinhai Rd 

Address 2 

City I l"udong, Shanghai I State/Province 11 

Postal Code I ~01206 I Countryi I ~N 

Inventor b I Remove I 
Legal Name 
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Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

Prefix Given Name Middle Name Family Name Suffix 

I El t,hohei I fi'AMADA I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Eakai City IICountry of Residence i l~P I 

Mailing Address of Inventor: 

Address 1 ~o SHARP KABUSHIKI KAISHA 

Address 2 1, Takumi-cho, Sakai-ku, 

City I t,akai City, Osaka I State/Province 11 

Postal Code I ~90-8522 I Countryi I ~p 

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

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

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

Customer Number 45688 

Email Address eoa-proce@scienbizip.com I Add Email I I Remove Email I 
Email Address eoa-cbd@scienbizip.com I Add Email I I Remove Email I 
Email Address eoa-procc@sbp-us.com I Remove Email I 

Application Information: 

Title of the Invention •K IIUl,iL., "' I • IYIL I .-1uu Al'IU Ut:. Y IL,t:. t"U~ •• r-L,t:LL 

1nuL TICAST SERVICE 

Attorney Docket Number US76497 I Small Entity Status Claimed □ 
Application Type Non provisional ~ 

Subject Matter Utility ~ 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) 111 
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Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST 
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 information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

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

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

I 

Publication Information: 

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

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

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

Representative Information: 

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

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

Customer Number ~45688 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

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

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

I ► 371 of international I· PCT /CN2017 /096794 ~017-08-10 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 
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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 0MB control number. 

Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST 
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.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

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

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

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

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

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

J/01610658544.6 J:;N J/016-08-11 

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

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

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

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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US76497 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST 
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 Bin subsection 1 below). 

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

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

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

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

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

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

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

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

any documents and information identified in subsection 1A above. 

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

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

Applicant Information: 

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

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

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

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~harp Kabushiki Kaisha 

Mailing Address Information For Applicant: 

Address 1 1, Takumi-cho, Sakai-ku, 

Address 2 

City Sakai City, Osaka State/Province 

Country I ~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. I Add I 
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Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

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

I Clear I 

@ Assignee 
I 

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

Joint Inventor 

Person to whom the inventor is obligated to assign. 
I 

Person who shows sufficient proprietary interest 

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

ITI 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. [81 

Organization Name I tG Innovation Company Limited 

Mailing Address Information For Applicant: 

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

Address 2 122 Hai Wing Road, New Territories, HK 

City T"uen Mun State/Province 

Country I J:;N Postal Code 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

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

Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 
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Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

Prefix Given Name Middle Name Family Name Suffix 

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

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

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

Signature: Remove 

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

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

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

Signature VTung-Yun McNally/ Date (YYYY-MM-DD) ~019-02-08 

First Name ~ung-Yun I Last Name I ~cNally Registration Number k,6,725 

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

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 lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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Attorney Docket No.: 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 I 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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12. ~lrfi ffl? i9:½ UE, 'ELtE: 
~~ti4t.7G, tEti'lfcJl13ti4t~=~w~f-'.T{r~wrJ1§il! NPDCCH 

__t B"JT {ri:iiIEi~wrJ i§ ,@, DCI; 
¾iPJr .7G, tEti'lfcJl13t~ths~= NPDCCH i§il!LB"Ji§ ,@Ji4t./J" IX 

$1l~wrJ i§il! SC-MCCH i§ ,@,1E!i!Jffi~O; l,j,,& 
~=ti4t.7G, tEti'lfcJl13t~ffl~~ NPDCCH __ts'.] DCI ITT1'§'~ti4t 

SC-MCCH i§ ,@,; 

Jl:r::p, Jiff;£ SC-MCCH i§,@,1E!i!Jffi~O'E1-fita~= NPDCCH B"J DCI 

r::pglt~~= NPDCCH B"J DCI 1§'~8'.J'I~ ,@,r::p o 
13. t~ ffl tx.lLl ~ 51< 12 Jiff;£ ITT UE, ~ 'EL tE, ti 4t ~ • /J" IX$ ti~ wrJ 

i§il! SC-MCCH ~ * B"Ji'lfcll i§ ,@,, pfrJ£WcJI i§ ,@, r::p 'ELtE ffl rti4tJ'ifrj£~ 
~ NPDCCH s"Jtt~t§*i§,@,glt~strsJt§*i§,@,, glt~§tEfflrti4tPfr 
J£~= NPDCCH B"JttYBlt§*i§,@,glt~Btr'sJt§*i§,@,o 

14. t~ffltx.lLl~* 12 pfr;£El"J UE, ~'ELtE, at§ jP]ttYBLt, a~~ 
Bt~rJti4t~~ NPDCCH i§il!, a~=st~rJti4t~= NPDCCH i§il!o 

15. t~ffltx.lLl~51< 12 Jifr;£B"J UE, ~'ELtE, a~~ttYBLtJi4t~~ 
NPDCCH i§il!, !,j,,&tf:~=!l(}E[__tti4t~= NPDCCH i§il!o 

16. t~fflt£lU~51< 12 glt 13 JifrJ£B"J UE, Jl:r::p, Jiff;£ SC-MCCH i§ 
E3~1=1=-t'd'i/r. ~,A:----1-r.--.::s--t.n:+~~1~E3 '~E3rt-t '*'~E3"11=1=1 CC C ,tj<X5C.Jl:!i~Q ~ i3 11::...1::3...1~1 a~ a ,tj, DII 'IF:J ,tj, T, i_:x'IF:J ,tj,-7f\::m NPD HD I 

~AH 1U¥:ffl SC-RNTI glt~!l-fx~tiAfxxJlltiiBt11FiQ P-RNTI M CRC fJt 
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!jiHi~ :it!: 1T no tJL 
17. t~1hstJZ.:fLl~* 12 ~ 13 Jifrj£Ef{] UE, Jti=p, Jifrj£ SC-MCCH 11L@, 

~~~~§*ft~~~gi=p, ffi~~~~g#.Er-JDCI*ffl~A 
NPDCCH DCI ~AH Jl*ffl~U5fx~t~A~ll$Btif;if--U~ P-RNTI xt CRC 
:tSt 1Jiz li~ :it!: 1r no tJt o 

18. f~1$tX:fLl~* 12 ~ 17 JifritB{] UE, Jti=p, t,i□*m= NPDCCH 
tgr ~ ~ nsrt~ ,@, s{] 1t •, mu *1$ JiJrxttgr ~ *1~ 4t ~ usr 1~ ,@,, *~~ §* 1=E 
Jifrj£~U5f'/~,@,i=ps{] SC-MCCH 11§,@,~~~~(la 

19. t~thstJZ.:fLl~* 12 JifritB{] UE, Jti=p, Jifrit SC-MCCH 11§,@,~~ 

~~o EB~~ rt t~3t~Jgr~ o 

20. f~1$tX:fLl~* 12 JifritB{] UE, Jti=p, Ji]rj£ SC-MCCH 11§,@,~~ 

~~o EB$~ rt t~3t~Jgr~ o 

21. ~lrftfflPii:~ UE, §ti: 
m~1~4)(.7G, 1~Wc111s1~4t~wtilJJJ.r1rNtrJ11§m NPDCCH 11§ 

m; ~R 
m=1~4)(.7G, i~@c111s3ft?frit NPDCCH {§ji__tEJ{]r1r!fJilf*N 

1M11§,@, DCI 9='1~4t¥Ll SC-MCCH 11§,@,~~~~oBt, f~1hsfaifrj£ DCI s{]tgr~ 
1~4)( SC-MCCH 11§,@,o 

22. f~1$tX:fLl~* 21 JifritB{] UE, ~§ti: 
1~4)( ~-/J"IX$JffNtrJ11§m SC-MCCH fl~B{]@c1111§,@,, Jifrit@cli 

ffi ,@, 9=' § ti ffl T 1~ 4tfaifrj£ NPDCCH B{] ~~;f§ ~11§ ,@,~ 1t Bt ['B] ;f§ ~11§ ,@, o 

23. ~lrft EB ~ft~ tftAr s{] 15ft , § ti : 
1=tm= ~ w¥1JJJ. r1TRtU11§m NPDCCH L/5ZJE r 1r!e.iilf*NtLl 11§ ,@, 

DCI, Jifrj£ DCI ~1tfaifrj£ DCI Jgr~Er-J'/~,@,i=p§*•/J"IX$JffNtrJ11§m 
SC-MCCH 11§,@,~~~~0; ~lz 

1=tm~ NPDCCH L/5ZJE r1Ttilf*NtLlf§ ,@, DCI, tgr~ SC-MCCH 11§ 

,@,Er-J1t-~Rt~1lisfaifrxtm~ NPDCCH __ts{] DCI s{]tgr~/5tJE SC-MCCH 
ffi ,@, 0 

24. t~1$tX:fLl~* 23 JiJrits{]1J~, Jti=p, /5tJE ~-/J"IX$tiNtLlf§ 
ii SC-MCCH fl~ s{] Wcli 11§ ,@,, Jiff it Wcli 11§ ,@, i=p § ti ffl r 1~ 4tfaifrxtm ~ 
NPDCCH s{] ~Y~;f§ ~ffi ,@, ~1t Bt ['B] ;f§ ~ 11§ ,@,, ~1t§ ti ffl r 1~ 4tfaifrxtm 
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= NPDCCH B{] ttiBVHj *11§ ,@, E!JZ~ Bt f's] ;;t§ *11§ ,@, o 

2 5 . tttths tX f Ll ~ * 23 J'iJr ~ s{] 7J i! , Jt r=p , tE ;;r§ ~ s{] !x}Bt __ta~ ~ Bt 
~tl~JE~~ NPDCCH 11§m, ~t&a~=Bt~tl~JE~= NPDCCH 11§il!o 

26. t~ffltJZ.fLl~* 23 J'iJr~B{]1Ji!, Jtr=p, tt~~ttiBtL~JE~~ 
NPDCCH 11§m, 12t&a~=tt~L~JE~= NPDCCH 11§il!o 

27. *ffltJZ.fLl~* 23 pJr~B{J7Ji!, Jtr=p, ?Jr~ SC-MCCH 11§,@,5t£ 
jffi~Q{:Q.{3,tEJgJ~1§'1F11§ ,@, DII '/~ ,@, l=f', i~i~ ,@,*ffl NPDCCH DCI ~A:# 
li*ffl SC-RNTI E!JZ~U5¥3c~t~AixxJll{iiBtiJ;~iQ P-RNTI xt CRC ,Bt#tHi~:itt 
ff;mt}L 

28. t~ffltJZ.fLl~* 23 pJr~B{J7Jit, Jtr=p, ?Jr~ SC-MCCH 11§,@,5t£ 
®~Q§{3,t£~U5¥1~ ,@,r=p, 1§'1F~U5¥1~ ,@,1-$$JwB{] DCI *ffl~A: NPDCCH 

DCI ~A:# Ji*ffl~U5¥3G~t~A!xx]llfuBtt~iQ P-RNTI xt CRC 1St~E~:i111r 
JJQj}to 

29. t~ffltJZ.fLl~* 23 J'iJr~B{J7JY!, Jtr=p, ~JE§-f3 SC-MCCH 11§ ,@, 
1E£Jffi~Q B{J~!Jf'/~ ,@,o 

30. t~ffltJZ.fLl~* 23 pJr~B{J7J~, Jtr=p, ?Jr~ SC-MCCH 11§,@,5t£ 
jffi~Q 83~~ t:~t~*1§'1F 0 

31. t~ffltJZ.fLl~* 23 J'iJr~B{J7JY!, Jtr=p, ?Jr~ SC-MCCH 1§,@,5t£ 
jffi~Q 83 $~ t:~t~*1§'1F 0 

32. ~lrfi 83 ~ir~1A1r E1{]1J1!, §ttS: 
ft~w~:E]rF1rNitl11§il! NPDCCH L~JET1rit1EiNitl11§,@, DCI, 

?Jr~ DCI l=f' {:Q.{3- J~!JJ, !X $JiNitl mm SC-MCCH ffi ,@,5t£Jffi~O, ~Ed:§' 
7F SC-MCCH 11§ ,@, B{] 1-½ $Jw; 

:r~;f',@p}r~ DCI E1{]1§'1F~JE SC-MCCH 11§,@,o 
33. t~thstJZ.fLl~* 32 J'iJr~s{]1J1!, jE§ttS: 
~JE ~-'~~!JJ"IX$JiNirJ11§il! SC-MCCH ~*B{]Wc!r.11§,@,, J'iJr~Wc!r. 

11§ ,@, r=p §tt5 ffl rt~4~?Jr~ NPDCCH s{]ttYJx;f§ *1§ ,@,E!JZ~Bt ['B] ;f§ *1§ ,@, 0 

34. ~lrfi~ir~, §ttS: 
~~~JE-'f!.7G, 1~Wc!r.19a~=~w~:EJ.T1rNirJ11§il! NPDCCH 

L~JE T 1rit1EiNirJ11§ ,@, DCI, ?Jr~ DCI E!JZ~ ?Jr~ DCI 1§'1FITT¥~ ,@, r=p § 
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•/J'-IX ~ 1iH~tlH§:i1! SC-MCCH 11~Lli~Ef!t£®~Q; ~,& 
~=~JE-7G, fRWc1119ft~~ NPDCCH L~JEr1TlJ~.J~iNtLl11!"f 

,@, DCI, 1§'~ SC-MCCH 11!"f ,@,B{]1t~, ~,&r~fflp]rj£~~ NPDCCH __ts{] 
DCI B{]t~~~JE SC-MCCH 11!"f ,@, o 

3 5. t~ ffl txfLl ~ * 34 J'ifri£ 13{] ~fttr, Jt q=i , l5t* ~ 1~,JJ-. IX~ :tlN tu 1§ 

m SC-MCCH ~*ITTWc1111!"f ,@,, pJri£Wc1111!"f ,@, 9='1=!liti5tt=J-=Ft~4)[Pfri£~~ 
NPDCCH B{]tt~t§*ffi ,@J~1X:~Btl'BJt§*11!"f ,@,, ~~1'!1t§J=!=J-=f-t~4)[Pfri£~ 
= NPDCCH B{]ttiB[:f§*{§,@,~~Bt!'BJt§*11!"f ,@,o 

36. r~tlistxfLl~* 34 pJri£B{]~fttr, Jtq=i, ft;f§ 1PJ B{]ttiBtLft~~st 
~U/5tJE~~ NPDCCH 11!"fm, ~Rft~=st~U/5tJE~= NPDCCH 11!"fmo 

37. r~ffltxfLl~* 34 J'ifri£B{]~fttr, Jtq=i, ftft~~ttiBtL/5tJE~~ 
NPDCCH 11!"fm, ~Rft~=tt~__t/5tJE~= NPDCCH 11!"fmo 

38. t~ffl:&;;fLl~* 34 pJri£B{]~fttr, Jtq=i, pJrj£ SC-MCCH {§,@,~£ 
;im~Q§f3"B:1it~t§'~ffi ,@, DII '/~ ,@, 9=', i~'I~ ,@<71~}=§ NPDCCH DCI ~AH 
J=L;,fE:ffl SC-RNTI ~~JI5¥3c~t~AMll{iiBtr;f-iQ P-RNTI x1 CRC ,Bt~,p~j11 

1TJ1□ 1Jto 

39. r~tlistxfLl~* 34 p}rj£13{]~fttr, Jtq=i, p]rj£ SC-MCCH ffi ,@,1E£ 
;im~Q§f3"ft~ll5¥;1~ ,@,q=i, 1§'~~u5¥;1~ ,@,1t~B{] DCI *ffl~A: NPDCCH 

DCI f~A:Jf Ji*ffl~JI5¥3cttt~AMlifuBtr;f-iQ P-RNTI x1 CRC fSl~ll~:it!:1-f 
}]Qf}to 

40. t~ffltxfLl~* 34 pJri£B{]~fttr, Jtq=i, /5tJE§f3" SC-MCCH 11!"f ,@, 
1E£;®~Q l3{j~Jl-'f'/~ ,@,a 

41. t~ffltxfLl~* 34 p]rj£B{]~fttr, Jtq=i, pJrj£ SC-MCCH ffi ,@,1E£ 
;®~Q EE!~~ tt t~* 1§'~ 0 

42. t~ffltxfLl~* 34 pJri£B{]~fttr, Jtq=i, pJrj£ SC-MCCH 11!"f,@,~£ 
;®~Q EE!~~ ttt~*t~~ 0 

43. ~lrft~fttr, 1'!1t§: 
~~~JE-7G, fRWc1119ft~w4ml][T1-fNt!J11!"fm NPDCCH __ttst 

JE T 1-f 'f:it IEi N trJ 11!"f ,@, DCI, pJr i£ DCI q=i 1'!1 ~. /j-. IX ~ 11 N trJ 1§ m 
SC-MCCH 11!"f ,@,5E£®~Q, ~,&1§'~ SC-MCCH 11!"f ,@,B{]1t~; ~,& 

~=/5tJE.7G, ~Wc1119~tfisp]rj£ DCI B{]t§'~/5tJE SC-MCCH 11!"f ,@,o 
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44. t~ffltX:fLl~* 43 J'ifrJ£B"J£ir6, ~§t!5: 
it* ~J~!JJ"IX$1INwrJ1§m SC-MCCH ~~B"JWcJl1§,~,, J'ifrJ£WcJI 

ffi ,~, q:i § t!5 m T ti 4)(J'ifrj£ NPDCCH B"J ~~;f§ ~1§ ,~,~ 1t st ['B] ;f§ ~1§ ,~, 0 
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tt*®!~ 
*~~W&~~mmtt*~~o~A~~, W&•~~~-~%~ 

11§" ,~,~~ 1'$~7J~t;;;f0 i9: ~ 0 

ff•tt* 
M~3~mm~*~~*~tt*~§**W, ill~~~~-~~~ 

1D1i1tm a{] ixxJ tt:t±~, ~p {f:1PJ A~{f:1PJ *®ft {f:1PJBt ['B] ;fO{f:1PJ ±111:ni~PT 
i2)_$tf~11§" ,~,;fo~~zi&ffl o rfl!it¥rJ 2020 ~, 1L~i9: ~B{]zi&_mA~it¥rJ 500 

1z $, Jt q:i 1x ~ 1 oo 1z $ tc :ti -ar 13~ 'Ak-¥ tJLto 5¥-rk Ef!J® , Jt 1:: ~ mrJ ~ 'Ak ~ 
A~~~m~, ffi'Ak~~~~~m~o ~~, ~W~tt*~l2}_~M~~ 
~h~ll~'Ak-~~~~A~~~WBo 

797~pf:i:1!1~:E_ffih~1l~, ft 2015 ~ 9 )=J *1rB{] 3GPP RAN#69 ~ 

~__t, m 1-tir1tf;Jdf.ittrJ(3GPP) s{]*1JJ~*J~ § (LTE) ~f~iifl=P1R: 
tl:I 7-~fJrB{]I {tr~§ (~ m~~~;frJJt~: RP-151621New Work Item: 

NarrowBand IOT (NB-IoT)), JtpJf~lfJCt79~w4o/J~IXXJ CNB-IoT)o fti~ 

~§~ffl~q:t, :1g7~~~~1XXJ~~~~~ff,*ffim, ~~*,r• 
filL~~:>K, NB-IoT f~i9:li19I1tftLr1T 180KHz B{]~w*tJEo m-~k 
N~ NB-IoT *tJE E:3t~7 ~*B{]~f3~i9:it, 'PLtE*tJf.11§",~,B{]rtffm~o, 
B~B~-ffi__tfiz}&ffl~~~TfizJ&ffl~~~o~~~**~~IXXJq:i~ 
ft~f!:f: Ttt, ~~ftfffi *tJE:3+&-11 i2)_&5J"'~H 11§" ,~, s{]1'$~~~tff ~:>K, ft 2016 

~ 6 )=J *{rB{] 3GPP RAN#72 ~~ L'AAJJE 712}_~5_; NB-IoT, ~:Efll~Jff:Yg 
§ B{]B{]~B{]I {tr~§ C ~ ,fil~~~;frJJtl¥Vt: RP-161324 New work item 

proposal: Enhancements ofNB-IoT), 13JH1ftJ1§' tt:\ft:Efll~ S{] 13 ~*~ LTE 

SC-PTM t~ttS{]~,nili__t~;Efll NB-IoT *tJE q:t S{] ~Jiff'$~ o 

ft:tfll~B{] LTE *tJEq:i, SC-PTM (single-cell point-to-multipoint: • 

/J--~B~~ B) 'Akt§'ft•/J--~ pq s{]*1rs{]~fr3it1trt1r~%s{]~t1r1t~ C 
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i~t~ti:"71 A 7p;}j~JZ$l11Li~ SC-MCCH to SC-MTCH, Bfr'Jj[J=f=ltE 
DL-SCH 1t$mr~1§:i1t_t o A q::t, SC-MCCH ( Single Cell Multicast Control 

Channel, -'~!JJ"IX$tlNtLl1§il!) nNtLlf§il!, ffiwl3{]1§J~t§tE: 31W/J" 
IX:it!:1-f8{] $11~*~~, 12k& i~~* I 1tl3{]~*1§ili SC-MTCH 13{]i)EJ& 
tot~ 4'.)( Well; SC-MTCH ( Single-Cell Multicast Traffic Channel, ~ /j" IX 
$ffl~*f§ili)n~*f§ili, ffiwA~~~*~~o 

x1 $ti~*~~~ 13{] tt ft#a §f $tillD~L~ §JE 1~ }~t~ SIB20 __e; ti 13{] ~ ~, 
0Jt~O SC-M CCH 1§ m 13{] i)EJ & to Well, :it!: rm 0Jt Ifx. a i~ N tLl1§ m __t ffi w 13{] 1§ 

,~, o iz□ * 31W /j" IX Jt. q::t Z=f a tt ft#a ~ ;\( ~ 13{] ~ *, 91Ll §t ft#a ~ ffl SC-MCCH 

__e~wl3{], ~i~~*x-1 @13{] SC-MTCH 13{]iJE1&tOt~4'.)(WellJliuHjffiZl3{]3c 
~jf(~ S-MRB(Single Cell Multimedia Broadcast Multicast Service Point to 

Multipoint Radio Bearer ~/J" IX $~;itf*;1l$1I~* 2x1$ ,~x~Jt(~), 

§tEWell RLC (Radio Link Control, 3c~'e.lifi!tr~NtLl) Fzl:, MAC (Media 

Access Control, fr MiJf r'J:iJNtLl) ~ ~,&4&]:Elt!.~, ?tf§3ftzat~4'.)(~*ffi ,~,o 
~!l:t!PJBt, ttft#a~1ffi~m}JJHil3{]filiPJr SC-MCCH 1§il!__e~1§ ,~,~~ 

~5E1-t, ~ff:lzBt0Jtlfx.~#Jr8{] SC-MCCH 1§il!__el3{]1§ ,~,c 5E~:im~O 
Cchangenotification) x1z1:.a5E~m!AA~c a-1--~~m!JA~, rxxJ§t 

{!J!Ll¾_mj[1z~:t§IPJ13{] SC-MCCH 1§,~,, -_g~fJr13{]~**tlaEPG~§a}R, 
1ffi~5E~;t§@13{] SC-MCCH 1§,~,, rxxJ§t{!J!U¾ar-1--~~m!JAIPJBt'Jx~ 
~~31,~tOt§'~#Jrl3{] SC-MCCH 1§,~,1t$mr13{]1§,~,: 3r-1"5E~m!JA¥Ll 
*Bt, rxxJ§t1!J!Uatm:Elt!.r1rNt'H§m CPDccH) __t1z:tffr1rNtLl1§,~, 

( Downlink Control information), i~ PDCCH EB SC-N-RNTI ;JQ tJt, A q::t 

ffiwl3{] DCI §{3 8 ttt~1§,~,79, Jt.q::t7Kfllttt~ll 'I' ~~ SC-MCCH 

__t~1§~1z1=.5E~offl?~~~ffi~J§, 1ffi~a!PJ-~M__t~~~& 
SC-MCCH 1t$mr~ PDCCH, i~ PDCCH EB SC-RNTI ;JIJtJt, Jt.q::t 13{] DCI 

1§"~ 7 SC-MCCH 1t$mr 13{]{§ ,~,, ffl? it~thsi~1§ -~-, t'!p-aJ ft:f§@ 13{] Btt~~ 
1)]t__tt~4'.)(5E~J§ 13{] SC-MCCH 1§ ,~, o 

?trffi, ft NB-IoT *§JEq::t, J97Tf~f.]JJ)G:;$:, *§JE£r~wixit, 3c 
¥~3tt~ft IP]-~~!/!~ &Jc1z~~~1§'~ JZ.1§'~#Jr 13{] SC-MCCH 1§ ,~.1t$mr ~ 
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{§)~L !El.LI:~, 37'1 NB-IoT *~JE~IA SC-PTM ttti:Bt, 1ffi~~*f)rg{]JE 
£ tJUM lJJ+f:f NB-Io T * ~JE o 

.U:~y'r, £,W.~81 SC-PTM 1x.1x.ffl 1bit 1§'~ SC-MCCH i§ )~!-JE£, rm 
SC-MCCH {1§)@,81JE£Jffi~~EB~-,t-~~ir=r1--~*11§,@,1z:'±.JE£~1 
~ITT,~£EB~ffi~g{]{§g~~, ffi~ITT~~ft~~JE£ffi~ITT~~, 
~~1~4:X: SC-MCCH 11§ ,~L tz□ ~tl~?fr~t±81~*11§,@,#i!¾=~tz:'±.JE£, 

jj~ ¾ MiK ~5J\.t~ ftffii * iJl, .LI:~~ 811~ 4:X: w* 719ijr 81 $€EE!., ~;;$,JU NB-Io T 

ITT&rr§~, @*~m~~~~xfflITT~$€o 

1t~P3?§ 
7'17 fof1R:Li£tt*r'6J ~' * $iwt£1~ 7 -lrrf& lk./j, lR$11~*81 

11§ ,@, JE£ 1t ~:n ¥!: to i9: ½ o 
JJA,t±m, :rlttlis * tz ~ 81 -1--:n ffi, 1ft 1~ 7 -lrr EB ffl f=' i!¾= ½ UE tftAr 

E87J¥t;;, 'ELtE: 1~4tm=~wto/JlJ.T1r~tLl11§jg NPDCCH L81T1rtl 
fi!tr~t1J11§ ,@, DCI; t~fflffi= NPDCCH {1§jg__tg{]{1§ ,@J~41{./j, [R $1l~ttl 
{§jg SC-MCCH 11§ ,@,JE£Jffi~D; ~}k;t~fflm- NPDCCH L 81 DCI 811§' 
~1~4:X: SC-MCCH {1§,@,o Jtq=i, SC-MCCH {§,@,JE£Jffi~D'E1~ftm= 
NPDCCH ITT DCI q=i~~m= NPDCCH 81 DCI 1§'~81WJ ,@,q=i o 

f~ 1$ * 1z ~ 81 !H -1--:n ffi, 1£1~ 7 -lrr EB ffl f=' & ½ UE tftAr 817J¥t;;, 
'ELtE: 1~4:X:~w4?JJlJ. T 1r~tU{1§jg NPDCCH {1§jg; ~lk 3ft?fri£ 
NPDCCH {1§J]!L81T1riifi!tr~t!J11§ ,@, DCI 9=11~4:X:iU SC-MCCH 11§ ,@,JE£ 
Jffi~□ Bt, t~ffl?Jri£ DCI 811§'~1~4:X: SC-MCCH {1§,@,o 

*ffl*~~ITT!H-1--:n®, mmT-#fflf='&½fil, 'ELffi: m-
1~4t•7G, ~WcJl7'J1~4:X:m=~w4?JJlJ.T1r~trJ11§jg NPDCCH L81T 
1riifi!tr~t1J11§ ,@, DCI; 1!~Jlfr .7G, iNWcll7'Jt~fflm= NPDCCH i§J]!I.81 
{§,@J~41{./J,[R$1l~t!J11§jg SC-MCCH {1§,@,JE£Jffi~D; ~lkffi=1~4:X: 
.7G, ~Wcll7'J*1Jism- NPDCCH __tg{] DCI E81§'~1~4:X: SC-MCCH i§ 
,@,o Jtq=i, SC-MCCH {1§,@,JE£Jffi~O'E1~ftm= NPDCCH 81 DCI q=i~~ 

m = NPDCCH 81 DCI 1§'~ 81 ¥~ ,@, 9=1 o 
*ffl*tz~ITT!H-1--:n®, mmT-#fflf='&½fil, 'ELffi:ffi-

1~4t•7G, ~WcJl7'J1~4:X:~w4?JJlJ.T1r~t1J11§jg NPDCCH i§J]!; ~lk 
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m=tt41z.7G, 1RWcJl1s3ftp)rj£ NPDCCH 1§iiLB"JT{fiJ!fi!tr~i1Jf§ 
,~, DCI i::ptl41zfrj SC-MCCH ffi,~,~~1m~OB1, ~1JisJi)rj£ DCI ITT1~~1i41z 

1~§ SC-MCCH a,~, o 

~ffl*£~B"J~-~1Joo, m~7-#~~M~fiB"J1J~, §m: 
am=~w¥!JJJ.Tfr~itl1§ii NPDCCH __r£:iET{fiJ!fi!tr~irJ1§,~, DCI, 

JiJr J£ oc1 ~ ~ JW J£ oc1 t~ ~ s"J wi ,~, i::p § * • 1J" IX $ Ji~ iu 1§ ii 
SC-MCCH 1§,~,~~m~o; {;llzam- NPDCCH __r£:iET1-fiJ!fi!tr~i1J1§ 
,~, DCI, 1~~ SC-MCCH 1§,~,El"11t~, {;llzr~fflp)r3£m- NPDCCH __ts{] 

DCI 8"11~~£:iE SC-MCCH 1§ ,~, o 

~ffl*£~B"J~-~1Joo, m~7-#~~M~fiB"J1J~, §m: 
tE ~ wliJJ JJ. T 1T ~ iu 1§ ii NPDCCH __t £:iE T 1-f ti fi!tr~ iu 1§ ,~, DCI, Ji)rj£ 
DCI i::p §$ •IJ'\ IX$ :t1~i1J 1§ii SC-MCCH 1§ ,~,~~m~o' {;llzt~~ 
SC-MCCH 1§ ,~, B"J1t~; t~ffl }i)rj£ DCI 8"11~~£:iE SC-MCCH 1§ ,~, o 

~ffl*£~s"J~-~1Jffi, tRd~7-lrti~fti!i, §tt5: m-£:iE•7G, 
1RWcJl1sam=~wtiJJJJ.T1-f~tLl1§ii NPDCCH __r£:iE T1-ftJ!fi!tr~iu 
1§ ,~, DCI, Ji)rj£ DCI ~~Ji)rj£ DCI t~~ITT'i~ )~,i::p§$ • 1J"IX$1l~iLlf§ 
ii SC-MCCH 1§,~,~~m~o; I;lRm=£:iE•7G, 1RWcJl1sam­
NPDCCH __r£:iET1-fiJ!fi!tr~tLlf§,~, DCI, t~~ SC-MCCH ffi,~,B"J1t~I;l 
lz~ffl}iJrj£m- NPDCCH __ts{] DCI B"Jt~~£:iE SC-MCCH 1§,~,o 

t~1As*£~s"J~-~1Jffi, tR::1~7-lrti~fti!i, §tt5: m-£:iE•7G, 
1RWcJl1stE~w¥!JJJ.T1-f~irJ1§ii NPDCCH __r£:iET1-f1e.lifi!tr~i1J1§,~, 
DCI, }i)rj£ DCI i::p §* •11" IX $1l~i1J1§ii SC-MCCH 1§ ,~,~~m~o, 
{;llzt~~ SC-MCCH 1§,~,El"11t~; I;lRm=£:iE•7G, ~WcJl1s~ffl}i)r 
j£ DCI 8"11~~£:iE SC-MCCH 1§ ,~, o 

~t oo-m im 
1mMT~~~fflOOB"JW~ffl3£, *$fflB"J__r3£~A~~fil~¾~ffl 

~;m ~ 1fil, A i::p: 

00I~~ili7~ffl*$ffl-~~~~B"Jffl~~~B"JmOOo 
002~~ili7~ffl*$ffl-~~~~B"J~MB"JmOOo 
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003~~lli7mffl*$ffl-~~~~~~mP~~~fi~~~~~ 
l~OOo 

004~~lli7mffl*$ffl-~~~~~~~M~fi~~~~~~OOo 

Jl_~~ti8i1I5t 
Tffi~~fflOO~A~~~~~~*£~*fiW~~~o@~tt•, 

*£~~@~~fTxm~~A~~~~~o~*' ~Tffi~®m, ~ 
~7~~*£~~~H~*~~0~tt*~W~ffl~, ~~~~*£~ 
s{] J_tM m nx ¥fB 1~ o 

TX~ LTE ~i}Jjffi{§*tJf.R.Jt:J§~fs{]f~*~Ii*1t~~fvtl@ffllf~, 
~3tt~ NB-IoT s{]~ft~;fot~fl#ai9.:~~17L A1*ffl~ 7t~ffl*£SA ~ $~"­

~~~~o ~W, ~~ffilli~~, *£~~~f~T~~~~, ffi~ey 
~fflf~$Jt~~x~®ffi*~' ~~~J§~5G-~®ffi*~' WH 
ey~~ffl fJt{ih~ft~;fOt~fl#ai)!:~, {Jtiiz□ 3tt~ eMTC, MMTC ~B{]~ft~;fO 
g~ fl#a i-5[ ~ 0 

~A~ffl~~~, ~~*~~~m~~~~*ffiffi~~~T~~o 
~i~~~~t~lli, *£~ ~i&R.~*i-g:ffi~A~Tx~~ :X.: 

SC-MTCH C 1~uj" IX$ Ji~ *1§ m) 
NPDCCH C ~ w4mJ_t T 1r~trJ {§il!) 
DCI CT1r~tU{§,@,) 
SC-RNTI C J~!JJ" !Rx~tiAIX59 llaiBtt1FiH) 
SC-N-RNTI ( J~!JJ'\ lR Jffi~oxtttiAIX59 llaiBtt1FiH) 
P-RNTI C ~llfx~tiAIX59 llaiBtt1Fi_g) 
DII C H1i1~~{§ ,@,) 

CRC C fflfEf JC~ ttVMt ) 
TMGI ( 11$Bt~i}J~_§_ij;1Fi_g) 

MBMS C $~l1*11l$1I~*) 

00 I ~~lli Tmffl*$iw-~~~1JtiEl{]ffl?i-5!:~ UE CTxt!IJ$~ 
g~ fi#a ) s{] fil 00 0 :tz□ 00 1 pfr ~' UE 100 1Q. tt5 m-tt 45(. 7G 110" J!~Jlfr. 7G 
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120 ;;fom=ti4)l)~L7G 130 o 

a~~~}Jfufjtl i=p, m~ti4~•7G 110 iEtwe1119ti4~m=~w1mr~T 
1rNitJ11§m NPDCCH __ts{]T1rt:i!IEiNiH~L~, DCL~Pfr .7G 120 *~Well 
19*ffl m = NPDCCH 11§ j]i__t B{] 11§ ,~, ti 4~ •/J, tx $ :tlN irJ 11§ m SC-MCCH 

ffi ,~,~~Jm~IJ o 1=£:$:~JJfufftl l=P, SC-MCCH 11§ ,~,~~Jm~IJpJ !j_ 'E11ii"1=Em 
= NPDCCH ITT DCI i=p gx ~ m = NPDCCH B{] DCI t~ 7F B{] '/~ ,~, i=p O m = 
ti 4~. 7G 13 o *~ We JI 19 * tlis m ~ NPDCCH __t B{] DCI ITT t~ ?F ti 4~ 

1~§ SC-MCCH a ,[J, o 

PT~B{], UE 100 ~-aJ!J_ti4~ ~-/J,fX$1INitJ11§m SC-MCCH ~* 
ITT Well 11§ ,~, 0 i~Well 11§ ,~, i=p 'el.ti ffl rti4~m~ NPDCCH B{]~:i'BVr§ *ffi 
,~,gx~Si['B];t§*ffi,~,, gx~§tt5fflrti4~m= NPDCCH B{]~i:Izt§*ffi 
,~, gx ~ B1 ['B] ;t§ * 11§ ,~, 0 

PT~ B{], 3 m ~ NPDCCH 11§ ig;;fl] m = NPDCCH 11§ m 11L r ;f§ IPJ B{] ~ 
1ffi:LB1, m~ NPDCCH 11§il!;;f1Jm= NPDCCH ffi)]!~ft;f§ fq! B{]-=f~y! ~ 0 

fffi3m~ NPDCCH f§ig;;fl]m= NPDCCH i§il!11LT~IPJB{]~12z__ts1, m 
~ NPDCCH 11§il!;;f1Jm= NPDCCH ffi)]!ft;f§ IPJ B{]-=f ~flr ~ gxft~ IPJ B{]-=f ~flr 
~o 

PT ~B{], SC-MCCH 11§ ,~,~~Jm~IJpJ lJ_ 'E11ii"1=E1rtit~?F11§ ,~, DII '/~ 

,~, 1=P, i~'I~ ,~,*ffl NPDCCH DCI mst# ii*ffl SC-RNTI gx~IJ5f3c~ti 
}\Jx~ lltii81t1FiQ P-RNTI x1 CRC i3t~1i~:itt1r1J1JtJL .Llt1~, SC-MCCH 11§ ,~, 
~~jffi~~pJ!J_'§.1ii"ft~~fflgi=p,ffi?F~~fflg~~ITTDCI*fflmst 
NPDCCH DCI mst# Ji*ffl~rI5¥x~tiA~lltiiB1t1FiQ P-RNTI x1 CRC 
t~ ~ 1i~ :itt 1r 1Jo tJt o 

PT~B{], ii□*m= NPDCCH t~?F~rI5¥WL~,ITT1t~, JJ!rJt~fflJ5Jr3£t~ 
?F*ti4:X: ~rift~,~,, #~;;g'e11ii"1=EJ5frj£~rI5fi~ ,~, i=p ITT SC-MCCH ffi ,~,~ 
~jffi~I] 0 

PT~B{], SC-MCCH ffi,~,~~Jffi~IJEB~~ttt~*t~?F, filpJ!J_El3$ 
~ H:t~*t~?F o 

a!H~~}Jfufjtli=p, m~ti4~•7G 110 -ar !j_~We1119ti4~~w4mr~T 
1rNirJ11§il! NPDCCH 11§mo m=ti4:X:.7G 130 1&:We11793ft NPDCCH 

i§m__ts{]T1rt:i!IEiNirJ11§,~, DCI l=Pti4~frJ SC-MCCH 11§,~,~~Jffi~IJB1, 
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*t@i~ DCI B"Jt~~t~4)( SC-MCCH 1§ ,@, o 

002~~ili7*t@*$ffl-~~~~~£~Bs~m00o~002m 

~' BS 200 §115~-1st:iE•n 210 tom=1st:iE•n 2200 

a-~~~1!7tll=P, ~-1st:iE•n 210 ~Wcll19a~=~wtm:t=_1r1r 
NiU1§il! NPDCCH _r.1sz:iE T{rii~_J!iNiU1§ ,@, DCI, Jifri£ DCI g!t~ Jifri£ 
DCI t~~B1'1~,@,i=p§*•/J,[2L~tlNiLl1§il! SC-MCCH {§,@,1t~:im~0o 
~=1st:iE•n 220 ~WcJl.19,a~- NPDCCH _r.1sz:iET{rt:tiIEiNirJ1§,@, 
DCI, t~~ SC-MCCH {§,@,B"J1t~~Rt~t@Jifrj£~- NPDCCH LEl1 DCI 

~t~~1st:iE SC-MCCH 1§ ,@, C 

PT~B"J, BS 2001st:iE~-/J~IX$tlNiLl1§il! SC-MCCH ~*~Well 
1§ ,@,, Jifri£Wcll 1§ ,@, q:i §tt5 ffl rt~4)(?Jri£m- NPDCCH B"Jt~}lz1§ *ffi 
,@,g!t~Btf'sJ1§*1§,@,, glt~§tt5fflrt~4~Jifri£~= NPDCCH B"Jtti~1§ 
*1§ ,@,g!t~B1 f's] 1§ *1§ ,@, o 

PI ~B"J, 3m- NPDCCH 1§il!to~= NPDCCH {§jj[ 11L rt§ IPJ B"Jtt 
1~LB1' ~- NPDCCH 1§il!tom= NPDCCH 1§il!7Gat§IPJ~~~v!P-J 0 

ffo3m- NPDCCH 1§il!to~= NPDCCH 1§il!11Lr7GIPJB"Jtt~__tst, ~ 
- NPDCCH 1§il!to~= NPDCCH 1§il!f£1§!PJB"J~~J!P-Jglt,t£7G!Pj~~~J! 
pq 0 

PT~B"J, SC-MCCH 1§,@,1t~:im~opJ~§*,tE1lt~t~~1§,@, DII '/~ 

,@, 1=P, i~'I~ ,@,*ffl NPDCCH DCI ~A# Ji*ffl SC-RNTI g!t~Pf 3c~t~ 
AIXXJll$Bt1-~Fi,g P-RNTI Xi.f CRC &00:1i~:itt{r1JQtJL 

pJ ~B"J, SC-MCCH 1§ ,@,1t~:im~opJ ~ §*ft ~Pf'/~,@, 1=P, t~~~ 
P5f'/~,@,1t~B"J DCI *ffl~A NPDCCH DCI ~A# Ji*ffl~Pf3c~t~A 
ixx)ll{tiB1t7Fi_g P-RNTI Xi.J CRC &00:1i~:itt{r1JQtJL 

PT~B"J, BS 2001sz:iE§* SC-MCCH 1§,@,1t~:im~QB"J~P5f'/~,@,o 
PT ~B"J, Jifrj£ SC-MCCH 1§ ,@,1t~:im~0 El3-~ rtt~*t~~, g!t~ EB 

$~HA~*t~~o 
a!H-~~~f!!tl q:i, m-1st:iE•n 210 ~Wcll19a~w~:t=-'r1rN 

irH§il! NPDCCH _r.1sz:iE r {ri:liIEiNirJ1§ ,@, DCI, Jifri£ DCI q:i §* •/J~ IX 
$1INiLl f§il! SC-MCCH 1§ ,@,1t~:im~Q, ~lzt~~ SC-MCCH ffi ,@, B"J1t 
~ o m=1st:iE•n 220 t&Wcll19t~t'®Jifri£ DCI B"Jt~~1st:iE SC-MCCH ffi 
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tlft#at~4t SC-PTM ~t1Jf§m SC-MCCH ~Wcli 1§ ,@,' i~Wcli ffi ,@, ey 
~~ffi*~mgr-~, ~~~rn~~ffi~~~~~~o 

i~ We Ii 1§ ,@, ffl rt~ 4:X: SC-MCCH 1§ ,@, , Jt i::p , ey ~ 'EL tit~ 4t 
SC-MCCH 1§m~tt~1§,@,, ~~t~4t SC-MCCH 1§m8"J~~v!1ffie~m, ey 
fflrr~m~ NPDCCH ~t~4:X:; Jlt>7~, ~PJ'~'E1tit~4t SC-MCCH 1§ 
,@,~~~~IJ~tti»:11L@,, ~~t~4:X: SC-MCCH 1§,@,~~~~IJ~~~Y11ffief$ 
m, PJ'fflrr~m= NPDCCH ~t~4:X:~o 

SC-MCCH 1§ ,@, £ 1§' ft SC-MCCH 1§ m __t 1t JI B"J 1§ ,@, I iMJ ,@, , ft 
NB-IoT *&'JET, B B"J1t$mf PJ' ~ ffi NPDCCH *1§'~8"1, ~![lt19m~ 
NPDCCH, ftm~ NPDCCH 1§°m__tmws"J DCI 1§'~ 7 SC-MCCH 1t$mr 
~Bt;y]Fijf~-- iHi~1§,@,, ~RPJ'J&S"J, SC-MCCH 1'~$mrs"J:mJllX~~~, 
t~~PJ'~t~ffli~ DCI B"J1§'~*1~4t SC-MCCH 1§,@,o 

tlft#at~ffl Wcli 1§ ,@,, §f ~t~4t SC-MCCH 1§mL 1t$mI B"J 1§ ,@JiMJ ,@,z 
J§, 3f~f=;JKiPJrm= NPDCCH 1§mo 3f~thsm= NPDCCH i§m__tmw~ 
DCI ~1§ ,@,4t¥Ll 7 SC-MCCH f§ ,@,s"J~~t§'~, IJlLlt~fflm~ NPDCCH 

__t~ DCI ~1§'~~_mffefr1~4t SC-MCCH 1§,@,o Jl1*'E1ti: 
jj~~: t~fflWcli 1§ ,@,, ~o:W:Wcli 1§ ,@, i::p{~ §~ 7 m~ NPDCCH 

s"JtEl~1§ ,@,, ey ~ -v~,1gm~ NPDCCH tom= NPDCCH ey~~t±:l:E~s"J1illi 
tEI IPJ , 1m ~ tt ~ ~ Jl:l;1il11 __t:itt: 1riwJ,rn C fft 1mu ttt¥ 'EL ti: 

§l)t, 197 IX:n\.m~ NPDCCH tom= NPDCCH, rxxJ&'t1!J!Uxtm~ 
NDPCCH tom= NPDCCH __ts{] DCI *ffl~ IP] B"J RNTI xtJt CRC ;t~!Jtzfi~ 
:itt{r1mtJt, Jl1*~ey ~~xtm~ NPDCCH __ts{] DCI *ffl:E~~B"J SC-RNTI 

~~~#Jri9:its"J RNTI xtJt CRC ,&!}tz1i~:itt{r1XltJt, xtm= NPDCCH __t 
~ DCI *ffl:E~~~ SC-N-RNTI ~~ P-RNTI ~~~mi9:it~-- ~m~ 

NPDCCH 1§m~IPJB"J RNTI xtJt CRC f~~1i~:itt{r1J□ tito 

~ r ~ IP] B"J RNTI , ft t~ 5E 1il JI. , ~□ :W: tt ft#a ifft 1Yltl ¥Ll B"J DCI ~ rn 
SC-N-RNTI JJ□ tit~, IJlLl*~Jl:r.~Ll t±:1:E~~~m= NPDCCH, :ittffiHi!fxJti::p 
B"J~~~~IJ, :3fftr~{il_Jl~~fifft1Yltl, ~o:W:ifft1JJ!tl¥LlB"J~ SC-RNTL IJlLl* 
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SJ§!lt~UililJJlB"J:fikffi- NPDCCH, Jiirmii!fxJtq:is"J SC-MCCH 1-$$mr{§,@,, 

1'Arm~!R SC-MCCH {§ ,@,o 
l:J£'tf15L1:ft~B"J, fxxJttr1ll!U:fO§~Yffij¥7ttf.J5Egx;~;m~offi= NPDCCH 

pJf3~ililJJlB"J1_v.JI, fyU:ft□ SC-MCCH ft-~~£Jtu M pq Jtu JJH1:1-$$mr, :ft□* 

~~£ {§ ,@,ilil,W., fxxJt~fll!U~ft-~~£JtuMpq B"J SC-MCCH 1-$$tiJB"Jffi~ 
~~cgx;~ffi~~~)JtuM~ft&J1~~~£f§~, ~~, -~~£Jtu 
JJ1pq§{3 6 ~ SC-MCCH ITT1-$$mrBt~U, *~1:.~£Bt, ~~ 6 ~1-$$mrBt 
~Ul:1-$$mTITT SC-MCCH {§,@,:fik;;r§IPJITT, {S:fik§~Yffijftti45l:Bt, ~~:tfB"J1x. 
fti~~£Jtu1AB"Jffi 1,3,5 ~1-$$mrBt~UJ111r RNTI tzJJW, 1U~!ltBtililJJlB"J:tik 
SC-RNTI ~:fik SC-N-RNTI, :ft□ *:fik SC-RNTI, mU*lI'-ffi ,@,*~£, :ft□ 

* ili ;EJ]l ITT :tik SC-N-RNTI, mu *lI'-1§ ,@,~1:. 7 ~£, mu ft r-Bt~Uf!JU :ft□ 
2,4,6 Bt~Uti45l: SC-MCCH {§ ,@, o 

ti~=: ffi- NPDCCH ;fOffi= NPDCCH §{3-ft!PJ-0~11'.j;~['B] 
q:i, pJl;J,*ffl;EJJl~B"J Type2-NPDCCH common search space ( 0~ti'.j;~ 
~)~*gx;~~~ITT0~~j;~~ITT~*' ~0~~j;~~El3$~~M 
;f,jg JVG, PT l;J, 'el. tE $ ~ NPDCCH o §~ Yjffl 1m ~ x1 IP]-0~1! j; ~ ['B] q:i B"J JF IP] 
NPDCCH Ji11rit&11JW o it&WlU:tlfi'el.ttS: 

7§7t, 197 IX5J"-ffi- NPDCCH ;foffi= NPDCCH, fxxJttfll!Uxtffi­
NDPCCH ;foffi= NPDCCH 1:ITT DCI *fflJF!Pj B"J RNTI X'JA CRC f>l~ll~ 
Ji11r 1m tit, Jl 14c ITT PT l;J, £xi ffi- NPDCCH 1: ITT DCI *ffl ;EJ]l ~ B"J SC-RNTI 

gx;~£#Jri9:itB"J RNTI X'JA CRC ~~~ll~nt1TJ1□ 1it, xtffi= NPDCCH 1: 
ITT DCI *ffl;EJJl~B"J SC-N-RNTI gx;~ P-RNTI ~~:tik#Jri9:itITT, ~ffi­
NPDCCH {§il!JF IP] ITT RNTI X'JA CRC 1>t~ll~nt1TJJ□ tit o 

~YjfflJA~0~~j;~~ITT~~&JIH~, *~~j;~~pq-aJ~§{3 
ITT NPDCCH, #it&11JlU:tikNHft EB SC-N-RNTI JJ□ titB"J DCL f!JU:fto, 0~ 
1i'.j;~!'B]§{3 10 ~~~Jj!, 0 %-3 %~~,rj!jg-% NPDCCH ?JrftITT{,', JI, 4 

%-6 %~~v!J9=%NPDCCH?Jrft{,',jl, 7 %-9 %~~,rj!jg %NPDCCH 

,P}rft{_v,Jlo §t.}!ffijftX'JJ5Y~~V1L)J"-JJIHi45(-%frJ % NPDCCH, #{&11Jlij 
B {(] ITT CRC :tik N :tik ~ SC-N-RNTI JJ□ tit' }A rm iu ~ :tik N ff ft ffi = 
NPDCCH, :ft□*ffft, li1§'1I'-{§ ,@,~£, mu §~Yffijft IP]-0~ti'.j;~ ['B] pq 
ti'.j;t;J, SC-RNTI JJ□ titB"J DCI, t'!Pffi- NPDCCH, Mn'o5Jt!R SC-MCCH 
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ti~ : ~w~~im~DB{] DCI El3 P-RNTI :botJt, mut~izffij§)t1i4tm 
=NPDCCH. 

~□~m= NPDCCH 1§'~7 ~115fi~,@,B{]1-~ffi, mUt~izfffl:t~fflt§'~, ti 
~~~ffl~, #~~§*ft~~ffl~~~ffi~~~jm~, 

- ~□~1§"~11§,@,~~' mut~ilwftm~ NPDCCH rti4t SC-MCCH 

1tffiffi,@,, hArm~If:z SC-MCCH 11§,@,; 
- ~□~t§'~ffi,@,5K~~' mUt~ilffflx1ffi~#Jr SC-MCCH 11§,@,c 
~□ ~m = NPDCCH 1'5 w T Direct Indication information '/~ ,~, C t!P ~ 

1§'~~115fi~,@,B{]1tffi), mUtt~~~§*ft DCI ~B{]11§,@,5E~im~D, 
- ~□~t§"~11§,@,5E~, mut~izffijftm~ NPDCCH rti4t SC-MCCH 

1tffi11§,@,, J.Arm~If:z SC-MCCH 11§,@,; 
- ~□~t§'~m ,@,*~~, mu f~*ffij x1m~tJr sc-MccH 11§ ,@, C 

ti~ Q1I : We JI 11§ ,@, ~ 5:,~ JJIJ §* 7 ti 4tm ~ NPDCCH ~ ill JI c {JU~□ 
ttiBU~X:~BtfsJ) t§*11§ ,~)fOti4tm= NPDCCH B{]1lLJI C {JU~□ ttYffi:~~ 

Btr'sJ) t§*ffi,~,, mutt~§f7tftm= NPDCCH B{]1lLJl:itt1rti4t, ~□~ 

ft izffij ti 45( ¥1J 7 1§' ~ 5E ~ g{] DCI , mu t§@ g{] ft m ~ NPDCCH r ti 45( 
SC-MCCH 1tffi11§ ,@,' J.A rm~If:z SC-MCCH ffi ,@, 0 ~□~¥9:~4t¥1J' mu~ 
~ SC-MCCH 11§ ,@, ;t9: ~ 5E ~, §~ ilfffl 3c 1ffi ¥1J m ~ NPDCCH B{] { \', JI ti 45( 
SC-MCCH 1tffiffi ,@, o 

pJ~g{], 3pJrJ£m~ NPDCCH 11§il!5fOpJrJ£m= NPDCCH 11§il!ftt§ 
IPJB{]ttiffi:rBt, m~ NPDCCH 11§mtom= NPDCCH mm~Hftrt§IPJ 
~ -=:f ~fl! pq 0 

pJ~g{], 3pJrJ£m~ NPDCCH 11§il!5fOpJrJ£m= NPDCCH 11§il!ft~ 
IPJ~tt~rBt, m~ NPDCCH 11§mtom= NPDCCH 11§il!PI~Hftrt§ 
IPJ~-=:f~pqfilpJ~f¥ftr~IPJ~-=:f~pqc 

__tj£pJr~ti~~' pJ ~~' m~ NPDCCH rs{] DCI pJ ~*ffl:E~~ 
~ NB-lot B{] DCI ~A NPDCCH DCI format NI ~~ N2 C JEX pJ % TS 

36.212) ~~~#Jri9:it~ NPDCCH DCI format, IPJBtPT~*ffl:E~~~ 
SC-RNTI ~~~#Jri9:itB{] RNTI X'JA CRC 12MHi~:itt1r:JJ□ tita 

SC-MCCH 11§,@,B{]5E~im~opJ~§*ftm= NPDCCH mw~ DCI 
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q=i o Pf :i&B"J, ~= NPDCCH __ts{] DCI Pf LJ_*ffl~A:t~fls"J NB-lot B"J 
DCI ~A NPDCCH DCI format Nl ~~ N2 C JEX Pf _fil TS 36.212) ~~ 

~fJri-9:its"J NPDCCH DCI format, #*ffl:E~flB"J SC-N-RNTI ~~fJri-9: 
it Ei"J RNTI ( i~ RNTI Pf LJ_ ~ ~ ~ NPDCCH __t Ei"J RNTI ;f§ ~ ~~ ~ ~ ) 

xi Jt CRC i3t !1©: 1'~ :it!.: ff 1m tJL 
Pf :i& B"1 , 3 SC-MCCH 11s ,@, 5E ]!! im ~O 'EL 13 ft Direct Indication 

information WL@, q=i, i~i~ ,@, Pf *ffl :E~ fl B"J NB-lot B"J DCI ~ 5t NPDCCH 

DCI formatNl ~~N2 (JE>(Pf ,fil TS 36.212)~~'AkfJri9:itB"JNPDCCH 
DCI format, ~B1Pf LJ_*ffl:E~flB"J SC-RNTI ~~'AkfJri-9:itB"J RNTL ~ 

~ Pf LJ_ * ffl :E~ fl B"J ffl T ~ II5f B"J P-RNTI ~ ~fJr i-9: it B"J ffl T ~ II5f B"J RNTI 

xi Jt CR C i3t !1©: 1'~ :it!.: ff 1m tJL o 

Pf:i&B"J, i~ SC-MCCH 11s,@,1E]!!xm~oPfLJ_§{3ft~II5f'{~,@,q=i, 1§'~ 
~II5f¥~,@,1t~B"J DCI Pf LJ_*ffl:E~fls"J NB-lot B"J DCI ~A NPDCCH DCI 

format Nl ~~ N2 C JEX Pf _fil TS 36.212 )~~'Ak~i-9:it B"J NPDCCH DCI 
format, ~~Pf LJ_*ffl:E~flB"Jffl f~llf B"J P-RNTI ~~~i-9:its"Jffl f~II-'f 
B"J RNTI xi Jt CR C fSt !1©: 1'~ :it!.: ff jJQ 1Jt o 

~-Wtl 2 

tlfl#Hl41l SC-PTM NtLl11sm SC-MCCH B"JWclr.11s,@,, i~Wclr.11s,@,Pf 
LJ_'Akrn~~mgrffls"J, ~~'Akrn~~ffi~im~~~El"Jo 

i~Wclr. m ,@,ffl r 1l41l SC-MCCH 11s ,@,, Jt q=i, Wclr.11s ,@, q=i Pf LJ_ 'el.tt5 
1l41l SC-MCCH 11sms"JttfBl11s ,@,, ~~1l41l SC-MCCH 11sil!B"J~~v!1ffiu;f$ 
_m,~~ NPDCCH B"J_mj[ljzfl(~~, Pf fflrTizE~~ NPDCCH Ei"J1i45lo 

SC-MCCH ffi ,@,'Ak1§'ft SC-MCCH 11sm__t 1tJIEl"J 11s ,@Ji~,@,, TI B"J1t 
~'Akrn~~ NPDCCH *1§'~8"1, ~1=[5¥$7-J~~ NPDCCH, a~~ 

NPDCCH mm__t~wB"J DCI 1§'~ T SC-MCCH 1t~Ei"JB1~Yll&fi~LJ_Ez.~1i~ 
ffi,@,, ;±fl_mJlljzfl(~~, tlfti'ffiPf LJ_t~thsi~ DCI B"J1§'~1i41l SC-MCCH 

ffi ,@, o Pf :i& B"J , ~ ~ NPDCCH __t B"J DCI Pf LJ_*ffl ~ A NPDCCH DCI 

format Nl ~~ N2 ~~fJri-9:itB"Jt~A, **ffl:E~flB"J SC-RNTI ~~fJr 
i-9: it B"J RNTI xi Jt CR C i3t !1©: 1'~:itt 1T jJQ tit o 

SC-MCCH 11s ,@,5E]!!im~OPf LJ_ ~ B1'E113a~~ NPDCCH ~w B"J DCI 
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tl ftw tl~JliH!fcJI. f~U~L §f lX ti 4!1: SC-MCCH f§ ±1! 1: 1t ~ B"J f§ }~JWL~, z 
J§, 3ftl€LY~Jlfr~~ NPDCCH f§il!o 

:!z□*ftft~~ NPDCCH 11§±1!1:~wB"J DCI q:i4!zftlT SC-MCCH 11§ 

,~,El"J1E~t~~, t~~11§ ,~,1E~, !J!titt!ffl~~ NPDCCH 1:B"J DCI B"Jt~~ 
¾ti4!1: SC-MCCH 11§ ,~,o :!zo*1E~t~~t~~ffi ,~,*1E~, !J!titlfti'm3c1ffiti 
4!1: SC-MCCH 11§ ,~, o 

~-Wtl 3 

:tz□ ~ffti 1 lO~ffti 2 pfri£, SC-MCCH 11§ ,~,1E~:im~OPT L?}_ 83 1 ttt~f_v. 
*t~~o 3i~ttt~1_v.Jl.'l'Bt, *~ SC-MCCH11§,~,~±1E~o 

3 i~ l::tt~f_v.jl 'O' Bt, *~ SC-MCCH 11§ ,~,*~±1E~; gx;~ 31E~ 
:im~O~ ili:E,W.Bt, PT L?J_¾x-1 @B"J l::tt~f\', ~ ili:E,W., QJG~¾~= NPDCCH ffi 
i!!~ili:E,W., g:x;~¾tlfti'mft~= NPDCCH 11§i!!l:~191tl~¥tl SC-N-RNTI JJ□ 

tJtB"J DCI, i~-aJL?J_*~ SC-MCCH ffi,~,*~±1E~o 
~-Wtl 4 

:tz□ ~ffti 1 lO~ffti 2 p]rj£, SC-MCCH 11§ ,~,1E~:im~DPT L?}_ 83 $1--1::tt~ 
fll* t~~ 0 tl fti'm §I 5tti 4!1: 1J" [X' ti B"J ti 4!1:~ * 7U *' ft i~ 7U * q:t t~ ~ T 
;$:1J"lXxt~El"1 MBMS ~*' ~1--~*83Jtx1@B"J~*ffi,~,**1iL Jtq:i 
~*ffi ,~, PT L?}_ 1~1Jt5tWc~t~5E MBMS ~~El"J TMGI, L?}_lzffl **1iEt~5E 
MBMS ~*B"J MBMS Session Identity: o 

ft~* 7U * q:i , t:t- fti'm PT L?J_ tt! t$ ~1--~~a 7U * q:i s"J 5t J§ Jli9U¥ , gx; ~ 
tt!t$ TMGI lf)l {1[ E1"Jjc1J", QJG~tt!t$ MBMS Session Identity lf)l -01[jc1J"~, 
:itt {r~P ff' IA rm ~1t~1--~ ~ B"J ff 7U % 0 

SC-MCCH 11§ ,~,~~®~□ q:i §* B"J $1--1::tt~f\'t PT L?}_ffl *1~~~±~ 
~El"J~~x-t@El"Jff~-'%, JArmm~~±1E~El"1~*0 

A1*B"Jt~~7J~~ PT L?,}_79:ij)l {][~, ffti:!z□ SC-MCCH 11§ ,~,1E~:im~D q:i § 
*El"1$1--l::tt~1\',t~~B"Jf1L19 3 co11), *~~~7Ll*q:iEJ"Jff7U-'%19 3 s"J 
~*11§,~,~±~~' 3:ij)l-01[79 0 (000) Bt, *~13:~{Ef6J~*~±~~o 
gx;~~*ffl bitmap B"J7J5:\J~~' 1fti:!z□ SC-MCCH ffi,~,~~:im~□ q:t§*B"J 

s ,i~ l::tt~f\',, !J!VhA 1!£¥rJ~x1@~~~7Ll* q:i ff7U % JA 1 ¥tis El"J s lrt1~* o 
3x1@ff7U-'% 3 B"J l::tt~flLJl.'l 'Bt, *~ff7U-'%79 1 B"J~~11§ ,~,~±~~; 
rm JI 'O' !J!V*~x1E~c 
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~~~~~~~~~~~, ~ffl~~~~~mw~ff~%, ~%~ 
Wr1x1:.~~~~~{§,~,£Nn::Jt~a:B"J, !!>G]J[Ll'AkJt~~~El"J; ii□ *£, 

]J[Llf~ftffii~~fti4)( SC-MCCH f~L~,, ii□ *~'Ak, f~ftffflPT~m~*lX~~~ 
~□ , ~~ti4)( SC-MCCH {1§,~,o 

003n::~ili7~ffl*$ffl-~~~~~rnm~~~~fi~n~~~ 
f¥00o ii□ OO 3 J5Jr~, n1! 300 atv#I S310 !lt3f~ao 

fti:v#I S320, ti4)(~=~wtmflttri-=rNiLl11§m NPDCCH LEl"Jr{r 
itRiN io ffi ,~, oc10 

fti:v#I S330, t~ffl~= NPDCCH 11§il!_rB"J11§,~Ji4)(J~uJ,!X_$JIN 
irH§il! SC-MCCH {1§,~,~~~~0o {1tlii□, SC-MCCH ffi,~,~~~~□ -aJ~ 

'EL15a~= NPDCCH B"J DCI ~!!>Gw~= NPDCCH ~ DCI :Jl,~B"JiMJ ,~, 
~o 

fti:v#f S340, ~ffl~- NPDCCH LEl"J DCI B"J1'§'~ti4)( SC-MCCH 

iil5, n~ 300 atv#I S350 !lttaJRc 
004'Ak~ili7~ffl*$ffl-~~~~~rn~M~fi~n~~~~OOo 

ii□ oo 4 J5Jr~, n1t 400 atv#t s410 **~a 0 

fti:v#I S420, a~=~wtmflttr{rNitl11§m NPDCCH LJXJEr{r 
ilfi!4}NiLl ffi ,~, DCI, J5Jri£ DCI !!>GW J5Jri£ DCI 1§'~ B"JiMJ ,~, ~ §15 J~uJ, IX_$ 
1INi1J{§il! SC-MCCH 11§ ,~,~~~~□ o 

ftiv#I S430, a~- NPDCCH _r;x:iE r{ritIEiNirJ11§ ,~, DCI, 1§' 
~ SC-MCCH 11§ ,~,B"J1t$tn o 

ft iv #I S440 , ~ ffl p]r j£ ~ - NPDCCH __t ~ DCI ~ 1§' ~ ;x :iE 
1~§ SC-MCCH 6 ,~, a 

iil5, n~ 400 atv#I S450 !lttaJRc 
~fia~ffl*1x~~~~__t~~ffPT~'Ak~ttN~~~!lt~-~ 

C CPU) *1iit#tJl~fYl*1x~ B"J~~f1tlJ}J~~B"Jf¥ff o itf¥ff!!>G@itf¥ 

ff !ltfltt B"J {§,~,PT ~ llai Bt Hfil tE ~ ~ tt Hfii ~c ii□ ~tJl HlfR Hfil ~ RAM), 

~J!ffi:!j~i}J~ CHDD ), ~~~~tiHfil~ C ii□ IAJ~Hfil~ ), !!>GA1t!!Hfffi~ 

*tft~o 
mf~~*1x~~~~~~~~~ffPT~fil~att.-:m-ar~fil~ 
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*~rom~~M~*-m*~~~~~ftm~~~*~r~~~#~ 

E~~~~*~~ffl@~~~o~~~m~"*•m*~"ey~~-A 
ft i~ i9: ~ q:i 13{] it .tJl* ~Jf., ey ~ 'EL t!S~ 11: * ~Jf.~ @! 14 CPD jr ~ i9: ~) o " it 
•mm~~~*~"m~~*~~~~*~,*~~~*~'~tt~~ 

*~,m~~~~M~~~~~*~'~*•mm~~ffw~~~~* 

~o 

fflftr~~~fflq:i~~~~*#~fil~~~•~m~~tt~ncffl 
~, -~~$~~~~n)*~~~~Eo~*fflr~E*~~~mffl 
~13{]~t3ig13{]~fi!*ey~'e1ttS~ffl~lJ.~, 11t~f§%~lJ.~ (DSP), ~ffl~ 
~ ~fi!* c ASIC), fJRJm ey ~fj n l47U c FPGA), ~~1-m ey ~fi3z$l~14, 
5]\. \,, 13{] !'1~@~~3z$l, 5]\.iL~u~14~ii 14, ~r~~14~{=r!.l~ii~ o ~ 

ffl~~~ey~~~~~B, &ey~~ffW~~~~~~,~~B,~~ 

tLl~, ~i-Jc~tJlo r~~g*ey~~~*~fi!*, &ey~~fjJfJ,~fi!*o lEI* 
~~tt*~*W®lli~7ffft~~~~~n~ffi~~~~ntt*~m~ 
T, *'ix~~-~~$~~~ffl&m~~m~~ffi~~~~ntt**~ 
fJJL 

~jr, *'ix~#~ftu~~r r~~~1:VUo ~~8t~ti~7J5Jr~~~f:vu 
~*lrft7Ff:VU, {S*'fx~#~ftu~~r .Llto '!x~ft~pq~~jr13{]ufil5E~~~~ 
i}J~-=fi9:~m~ffl1ttt.Yfffli9:~~~11H9:~, PD AV~~' JBmi9:~, m 
~~~,~W,~0~~, ~~~~m, ~&~~*ffl~~~o 

~r, 8~~~ffl00m*'fx~~~~ffl*E7W~ffl~o~~, A 
~~~~#~ftu~rr~~~ffl, *'ix~ili'ELm~ffi~*'ix~~~~ff 
1PJ ~it ~!x:ih O yj jr, m ~ fttXfu ~ * ~ m ~ r1q m *'ix~ *1r $ lrr ~i}J, 

~tt~~~m~~~~~fflm0H~tt*~~mffl~~~~fflili'EL*ft 
*'ix~ ~tt*m~ r1q a t~jr, r~~MEf:va q:i J5Jrt1~0{]A~t§ ~~1*~~13. 
14 ey ~t§ 11. ff 1-t 0 
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UE 100 

C, 
,------------------------------, 
I I 
I ffi-~~·~ ~~·ft ffi=~~·~ I 
I 11 0 1 20 1 30 I 
I _____________________ I 
I I 
L ______________________________ J 

00 1 

BS 200 

,-S __________________________ I 

':, I ':I 

ffi-R~•~ ffi=R~•~ 
210 220 

I I 
L ______________________________ J 

00 2 
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IP170184 

1/4 

0 m~J11!.f.u:f;1i!if 
0-1 ~ ~,if, $ il'f'% PCT/CN2017/096794 
0-2 ~~,r;$i.J!!B 2017~ 8~ 1013 (10. 08. 2017) 

0-3 xJ11!.1"u i;~f]z;ftl "PCT~ll,r; $iii" RO/CN 

0-4 PCT/R0/101* PCTfli*~ 
0-4-1 ti~ftj:Jtj:;$: CEPCT 

Wi* 1.01.00 MT/FOP 20140331/0.20.5.21 
0-5 it* 

r~~*Am*m~~~~~~~~~~ 
~J11!.2fs:~ll,if,$iii 

0-6 $itAffijEl¥J~J11!.f.u i::f:i~A.J§t:!t~~ ~~9;QiRFt.JilBJ (RO/CN) 
0-7 $iriA!JJt~J11!.Aa<J~~% IP170184 
I ttl!l31'.f1: 11!,J, I& ~fflhlk~H1{]1~ .~ .. ~£ ~-15~~~• 
II $iliA 
II-1 itA:tll: $ii!f A (app Ii cant on I y) 
II-2 :fll:,x>J'rYLl~*s(] $iii A Ji/r~H~~~ (al I designated States) 
II-4zh '3lfJZ ~~~~~*± 
II-4en Name: SHARP KABUSHIKI KAISHA 
II-5zh J:i!!Jtl: 13 **IJ&JM:ijf. ip 

:ijf. I& lfiJHJ 1 ffl:itk 
590-8522 

II-5en Address . 
1 T akum i -cho, Sakai-ku, 
Sakai City, 
Osaka 590-8522 
Japan 

II-6 ~~ 13* JP 
II-7 .@p)r 13* JP 
II-8 El! i%%li~ 
II-9 fcffJI{.%~ 
II 11 $ iii A tt~5J'Ll!,ej El'J %cic. % 
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IIl-1 $itA~/£i!G1itljijA 
III-1-1 itA:tll: 

III-1-2 tll:xtrJ°LlOO~Ei<J$iliA 
III-1-4 tt::3: 
zh 
III-1-4 Name (LAST, First): 
en 
III-1-5 J:i!!.hl 
zh 

III-1-5 Address 
en 

III-1-6 ~fl'i 
III-1-7 .@Jofr 

III-1-1 $iliA1=E~5¥fJ.fi?JB<J~ic% 
1 

IIl-2 $itA~/£i!G1itljijA 
III-2-1 itA:tll: 

III-2-3 xtrJ°J ~~El'J .'.istljj:jA 
III-2-4 tt::3: 
zh 
III-2-4 Name (LAST, First): 
en 
III-2-5 J:i!!.J:Jl: 
zh 

III-2-5 Address 
en 

111-3 $"itA~/£i!G1itljijA 
III-3-1 *Atll: 
III-3-3 xtrJ°J ~~El'l .t,tijJ:jA 
III-3-4 tt::3: 
zh 
III-3-4 Name (LAST, First): 
en 
III-3-5 J:i!!.hl 
zh 

III-3-5 Address 
en 

2/4 

$i.i!jA~~J:1JlA. (app Ii cant and inventor) 
SC 

~ *tt 
ZHANG, Chongming 

i::p IE ...t5fifm 
im*Wr~~jfitffl1111 % 
201206 
No. 1111, Jinhai Rd., Pudong 
Shanghai 201206 
China 
i::pjE CN 
i::pjE CN 

~l::lf.lA (inventor on I y) 

:XIJ {=& 
LIU, Renmao 

i::p IE...t,fitm 
im*ffi~~)fitffl1111 % 
201206 
No. 1111, Jinhai Rd., Pudong 
Shanghai 201206 
China 

~l::lf.lA (inventor only) 

LlJ EH 1t-Sf2 
YAMADA, Shohei 

13 ** IJ&Jf.f !ff ip !ff~ lff lHJ 1 ffl:±th 
590-8522 

' 1 Takumi-cho, Sakai-ku, , 
Sakai City, 
Osaka 590-8522 
Japan 
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IV-1-le Name: 
n 
IV-l-2z J:i!!JJ!: 
h 

IV-l-2e Address: 
n 

3/4 

CHINA SCIENCE PATENT & TRADEMARK AGENT LTD. 
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~ _t 1¥:JDCIS<J 1~1F11zi& SC-MCCH{§ ,ffi, o Jt q=i, SC-MCCH {§ ,ffi,~£iffi. ~Q 'EQ, '2ifr ffi =NPDCCH S<JDCI q=i ~ ::g- ffi = 
~ NPDCCHi¥:JDCI1!f1Fi¥:JYf'J ,ffi,q=i o iEtR:{~ 7 EB ¥iri1i:ttl1fi¥:J1§@:1Jy! l:J.bti'§@i¥:JJ=§ F N ½UE;j;rl¥iri1i o ~ 1 
0 
N 

0 
~ 

IPR2024-00986 
Petitioners’ Exhibit 1002 

Page 000101



WO 2018/ 02 8631 A 1 1111111111111111 IIIIII IIIII 111111111111111 II Ill 111111111111111 IIIII IIIII IIII IIIIIII IIII 11111111 

BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU, 

CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, 

GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, 

JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, 

LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, 

MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, 

PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, 

SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, 

US, UZ, VC, VN, ZA, ZM, ZW o 

(84) :!'~~ ~ C~:5;::H'H!?aJJ, ~*4ij:~;frfir:iJM1:{j¾El<J±fu!R 
{itf1): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, 

NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ©:__I[[ (AM, 

AZ, BY, KG, KZ, RU, TJ, TM), l&J.:ffH (AL, AT, BE, BG, 

CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, 

IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, 

RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, 

CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG)o 

* ~ 13,f-01'6" : 
- '§:)%~ f~tft~tR'er (*~Sffi21* (3)) c 

IPR2024-00986 
Petitioners’ Exhibit 1002 

Page 000102



WO 2018/028631 PCT/CN2017 /096794 

it*®!~ 
* J5t ~ 1iv 2z x~ iffi wH2# 1N ±i O !ll! Jl 1i ±-fu, 1iv 2z 1tuJ" IX $ Jtlhl~ % B1.J {§ 

,~-~!Jl! 1t~1J~t;fOi9: ½ o 

M~~~iffimB'.J~~~*~tt#B'.J§**W, fil~~~~-~~~li 
~ Kim B{] [xxjg~ :t± ~, ~p {E{PJ A.~{E {Pf* tffi ft {E {Pf Bt ['B] ;fO {E {Pf ±-fu 7J ~ PT lJ_ $t 

fij{§,~,:fO:f¾$~fxJliso tNitfrJ 2020 if:, li~ix½B{]~_mA~~irJ 5001Z$, Jt 
r=p{£ ~ 100 1z$tc1=I-arf3~~-¥tJL:fo3f tiz Ef!J®, JtTI s{] WrJJG~ 1=j A.mi!El'.JtJL 
~, W~~~x-1~8'.Jm~o ~~, ~WW**~!J_~M~~~n~li~~ 
-r~ 'Mi~ i5K)di)f % s{] i¾JMl o 

n 7 !ll!~t±-fu~:EJR.ntmli~, ft 2015 if: 9 }=j ~1-f B{] 3GPP RAN#69 ~~ 

__t, m 1~~1tfx1*ittrJ(3GPP) s{]*JJH~*r~ § (LTE) B{]ifJFi'itq=it£ili 7 
--t-Mf s{] I {tr~§ C ~ ~~~~lUX1¥Vt: RP-151621New Work Item: 

NarrowBand IOT (NB-IoT)), Jt-aJtBVfnc~: __ n~w~~[xx] CNB-IoT) o fti~r~ 
§8'.Jffl~q=i, n7~~~~fxxl~~B'.J~~~,*~m, ~~*,r•~~ 
~*' NB-IoT t1zWILniftft__tT1r 180KHz s{]~w*tno m-~fr~B{] 
NB-fuT*~B~~7~*8'.J~~W*, ~m*~mgBI.Jrffiiffi~,Bx1B 
B'.J•ffi__tff~ffl/5t~~Tff~ffl~~~o~~~**~~fxxlr=p~ft~#T 
~, ttfz#a * tJE:t+tJt !J_Ez5t,££!. {§ ,~, s{]1t±m~$1l'Mi *, ft 2016 if: 6 J§ ~1-f s{] 
3GPP RAN#72 ~~ L1iJfl5E 7 lJ_±iB! NB-IoT, ~:f~$1ln § B{]S{]#JrB{]I {tr~ 
§ (~ ~~~~lUX1¥Vt: RP-161324 New work item proposal: Enhancements of 

NB-IoT), ~WH1~/:Bft:fJR.1fITT 13 Jt&*B{] LTE SC-PTM t#·~i.B{]~litlLc~:f)R. 
NB-IoT *t;Eq=i EJ{J$Jlf1t~ o 

ft:f)R.~ S{] LTE * tJE q=i, SC-PTM ( single-cell point-to-multipoint: •/J" 
IX Bx-1 $ B) ~ t~ ft• /J" IX pq s{]*1r s{] $ ~,1irt1r ~ % s{] $ t11t~ 0 i~t~ 
'ti.~IA 71W~3z$lffiJJ! SC-MCCH ;fO SC-MTCH, TI1i'J:Jlfflft DL-SCH 1t~ 
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~ 11Li~J: o Jt. ~, SC-MCCH C Single Cell Multicast Control Channel, 1~uJ-_ IX 
$1l~t1J1§m) 19~t!J1§m, mwsJ.J 1§ ,@, 1~1Ji: 3 mr /1-- 1X:itl.:1r sJ.J $11 lt~ 

~~, lj_,& i~lt~ I 11F sl.Jlt~1§m SC-MTCH s<JiJWJnttot~4~Weli; SC-MTCH 

C Single-Cell Multicast Traffic Channel, J~!JJ-_ IX$ 11 lt ~1§ m) 79 lt ~ffi il!, 
mw A 1i sJ.J lt ~ pq ?£¥ a 

x1 $ 11 lt ~ ~ ;'( ~ 81.J f~ }#fl§ 7t ®li* ~Jc¥~ ,@Jk: SIB20 l:; 1181.J pq ?£¥, 
~~o SC-M CCH 1§ m 81.J i)WJ )3t to Well' *rm~ Ifx ft i~ ~ t!J 1§ ml: m w 81.J 1§ ,@, 0 

iz□~3 §U /J--IXJ:t.~~ftti}oom~B~~~sl.Jlt~, Y1Llf~}lffijf~t$ SC-MCCH 1:mw 
81.J , ~ i~ lt ~ x1 @sl.J SC-MT CH 81.J i)WJ J3t tot~ 4~ Well ~ivHj@ 81.J 3c ft jf( tt 
S-MRB(Single Cell Multimedia Broadcast Multicast Service Point to Multipoint 

Radio Bearer J~IJJ'\IX$~~1*,1l$1llt~ BX'J$ BX~if(tt), §1§Weli 
RLC ( Radio Link Control, 3c~1r.ii1Et Fzf ~ t!J ) Fzf, MAC ( Media Access Control, 

1r ~ in r'6J ~ t!J ) Fzf lj_ & 1m1][Fzf , rt J§ * tzi'l 1~ 4~~ ~1§ ,@, a 

~Jl:r!PJB1, f~}oo~ffii~JtuJJ3ttsl.J1!£.PJr SC-MCCH i§il!l:sl.J1§,@,~~~ 
~1-t., lj,~,&B1~Ifx]!!t)rsl.] SC-MCCH 1§il!l:BI.J1§,@,o ~]l!Jffi~D (change 

notification) x'fr..:'±.ft~]l!JtuWJpq o ft~1'-~]!!JtuJJ3pq, ~tt1!J!Ll¾!1!~'fr..:tff 
:;r§!Pjsl.] SC-MCCH {§,@,, ~g~t)rSI.Jlt~3ftzf'l~~ttW:, ffii~~]l!:;r§@SI.J 
SC-MCCH 1§ ,@,, ~ tt1!J!Ll ¾ ft r ~1--~]!!Jtu ;Jf:J3 IPJ B1 'fr.. :tff ~]l! f§'¢ to f§'¢t}r 81.J 
SC-MCCH 1§ ,@,1'~$w]BI.J1§ ,@,: 3 T~1--~]!!Jtu M¥rJ*B1, ~tt1!J!Llft4ml][ r1T 
~t!J1§il! CPDCCH) 1:'fr..:tffr1r~t!J1§ ,@, (Downlink Control information), 

i~ PDCCH EB SC-N-RNTI JJOtJt, Jt.~mwsl.J DCI §~ 8 ttt~1§ ,@,jg, Jt.~ 
* {il r~t~ Ii 'l' *¢ SC-MCCH 1: 81.J ffi ,@,'fr..:'±.~£ o ffl? 4~frj i~t§'¢ J§, 

®~ft!PJ~~~vtJ:t~4~iJWJnt SC-MCCH 1½$wlsl.J PDCCH, i~ PDCCH EB 
SC-RNTI not}t, Jt. ~ 81.J DCI f§'¢ 7 SC-MCCH 1½$wlsl.J 1§ ,@,, ffl f=1 f~1'$i~1§ 

,@,, ~p PTft1§@SI.JB1;yJH:i'H~l:1~4~~]!!J§ 81.J SC-MCCH ffi ,@, o 
f!trm, ft NB-IoT *t]c~, 19711£'-JpJt;$:, *t3c£~~wi9:it, 3cf~Jt 

t~ft!PJ~~~y! pq t!5t'fr..:tff ~]l!j§'¢X.f§'¢tJrsl.J SC-MCCH 1§ ,@,1½$wlsl.J1§ ,@,, 

!EIJl:l, 379 NB-IoT *~JE5[ A SC-PTM t~'riB1, ffii~~*fJrsl.]~]!!mt!J lj,ffl 
~ NB-IoT *~fto 
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.tl:~!71--, :E}R.~Ef{] SC-PTM 1x. 1Jzffl 1bit 1§'1F SC-MCCH f§° ,@,~~' rffi 

SC-MCCH ffi ,@,Ef{]~~:lm~~EB-=f-1'-~~~TT~~f§°,@,'fr..1:.~~ ~I~ 
~, ~~EBrffi7F~ffi~~~, m~~~~ft~~~~ffi7F~~~, w~ 
t~ 4~ SC-MC CH ffi ,@, a Tl□* f~ fi#a ?fr~ a Ef{] ~ ~ffi ,@, #¥9: ~ 'fr..1:.~~, ]f3 ¼ 

x1 ~ ~ :n"- f~ fi#a * iJl, .ti:~~ Ef{] t~ 4~ w * T 1~11-- Ef{] $€ Et! , ~ m JrJ NB-Io T Ef{] i9: it 
§~, @~~~~~~~~}=§~~$€:a 

.tt~ P3~ 
n7fi~Lj£tt#~B, *$fflm~T-#WR•~~$-~~~ffi 

,@,~~ 1~$Jw11rtfOi9: ¼ o 

A fzlr±-fu, t!tr$ * 'fr..13)§ s{]-1'-11 ffi, 1£ 1~ T -lrft EB ffl P i9: ¼ UE tJtAT ~ 71 
rt, 'e1tt5: t~4~ffi=~w4m:E_lr1T~fMf§°j]i NPDCCH L~r1TiitIEi~wrJ1§° 
,@, DCI; f~ ffl ffi = NPDCCH f§° m L E[{j f§° ,@, t~ 4~ • /j\ ~ $ JI~ wrJ f§° m 
SC-MCCH f§°,@,~~:im~□; ~R*fflffi- NPDCCH L~ DCI Ef{]1§'1F1~4~ 
SC-MCCH f§°,@,o Jtq:i, SC-MCCH f§°,@,~~:im~□ 'EL~ftffi= NPDCCH Ef{] 
DCI q:t~~ffi= NPDCCH Ef{] DCI 1§'1FB{]Wj,@,q:i o 

*1$ * 'ft a)§ s,g jj -1'-11 ffi, 1£ 1~ T-lrft EB ffl Pi&¼ UE tJtAT s,g 11rt, 'EL 
tt5: t~4~~w4m:E_lr1T~wrJ1§°j]i NPDCCH ffi)]!; ~R3ftpfrj£ NPDCCH 

f§°il!LB{]r1TiitIEi~wrJ1§°,@, DCI q:it~4~flj SC-MCCH f§°,@,~~:lm~□ B1, t~ 
fflpfrj£ DCI Ef{]1§'1F1~4~ SC-MCCH f§°,@,o 

*ffl*'fr..13J§~jj-1'-11ffi,m~T-#fflP-i&¼fil,'E1ffi:ffi-~~ 
.7G, fNWclint~4~ffi=~w4m:E_lr1T~wrJf§m NPDCCH LB{]r1Tiitfi!i~ 
wrJ1§°,@, DCI; J!~Jlfr.7G, ~Wcli3/3t~1$ffi= NPDCCH f§°il!L~f§°,@,t~4~­
/j"~$Jl~wrJf§°j]i SC-MCCH f§°,@,~~:lm~□; ~Rffi=t~4~-7G, fBtWcli 
n t~ 1$ ffi - NPDCCH L Ef{] DCI Ef{] 1§' 7F t~ 4~ SC-MCCH f§° ,@, o Jt q:t , 
SC-MCCH f§° ,@,~~:im~□'EL~ftffi= NPDCCH ~ DCI q:t ~~ffi= NPDCCH 

~ DCI 1§'1FEf{]~~ ,@, q:t o 

*ffl*'fr..13J§~jj-1'-11ffi,m~T-#fflP-i&¼fil,'ELffi:ffi-~~ 
.7G, fNWclint~4~~wtmr_tr1T~wrJf§m NPDCCH f§°il!; ~Rffi=t~4~ 
.7G, ~Wclin3ftpfrj£ NPDCCH f§°;]!LEf{]r{TiitIEi~wrJf§° ,@, DCI q:it~4~ 
JrJ SC-MCCH f§° ,@,~~:im~□ B1, *1$?Jrj£ DCI B"J1§'1F1~4~ SC-MCCH f§° ,@, o 
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*ffl*£~~~-~~ffi, m~7-#~~M~ff~~~, §ffi: ft 
ffi=~w~:Elr.TirNtrJ11§":i]! NPDCCH __t£*rir!fj~J!*NtrJ{§)~t DCI, J5frj£ 
DCI ~~J5frj£ DCI 1gt1F~¥~)~,i=p§-f3./J,1X$1INtrJ{§i]i SC-MCCH 11§",~, 
~:~J~~O; ~Rftffi- NPDCCH __t£*riri:1tR*NtrJ11§",~, DCI, Jg(7F 

SC-MCCH 11§",~,B"J1'$$wr, ~Rt~ffl)5frj£ffi- NPDCCH LEl"J DCI B"J1gt1F1z* 
1~§ SC-MCCH a,~, o 

*ffl*bt~~~-~~ffi, m~7-#~~M~ff~~~, §ffi: ft 
~ wto/J:Elr. r ir N trJ 1§ :i1! NPDCCH __t 1st* r ir!e.it R*N trJ 11§" ,~, DCI, J5frj£ DCI 

i=p§-f3•/J,1X$11NtrJ11§":i1! SC-MCCH 1§,~,~£:im~O, ~Lz1gt1F SC-MCCH 

11§" ,~, B"J 1~ $Jw; * 1hs )5frj£ DCI B"J 1gt 7F 1st* SC-MCCH 1§ ,~, o 

*ffl*£~~~-~~ffi, m~7-#~M, §ffi: ffi-bt*•~, 
*~Wcli13affi=~wto/J:Elr.TirNtrJ11§:i]! NPDCCH I.1st* riri:iiR*=t~trJ11§" ,~, 
DCI, ?fr;£ DCI ~~?fr;£ DCI }gt 7F B"J ¥~ ,~, i=p § 13 • /j, IX $ ti N trJ 11§" m 
SC-MCCH 11§" ,~,~£:im~O; ~Rffi=bt*•~' iN@cli13ftffi- NPDCCH 

Lbt* rir!e.itR*NtrJ{§ ,~, DCI, 1gt1F SC-MCCH 11§" ,~,B"J1~$Jw ~Rt~fflJ5frj£ffi 
- NPDCCH __t B"J DCI B"J 1gt1F 1st* SC-MCCH 11§" ,~, o 

*ffl*bt~~~-~~ffi, m~7-#~M, §ffi: ffi-bt*•~, 
*NWcli73ft~wto/J:Elr.Tir=t~trJ11§:i]! NPDCCH __t£* riri:iifi!*NtrJ11§ ,~, DCI, 

J5frj£ DCI i=p§-f3•/J,1X$11NtrJ11§":i]! SC-MCCH 11§",~,~£:im~O, ~Lz1gt1F 

SC-MCCH 11§",~,B"J1'$$Jw; ~Rffi=£*•~, ~Wcli13*:r!isJ5frj£ DCI B"J1gt 
7F£* SC-MCCH 11§",~,o 

~t 00 -ill. a,ij 

:1m~r~~*ffloo~wmmJ£, *$ffl~__tJ£~~~~fil~~~ffl£ 
:im~~, ~i=p= 

001£7Fili7*ffl*$ffl-~~~~~ffl~~4~mooa 
002~1Fili7@ffl*$ffl-~~~~~~M~mOOa 
003£7Fili7*ffl*$ffl-~~~~~~ffl~~4~ff~~~~~~ 
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A~~Mf!1J~ 
Tffi~~mOO~A~~~n~~*£~*fiW~~~o@~lt~, * 

£~~@~~fTxM~~A~~~n~o~*' ~700~~£, ~~7 
~~*~~~flH~*~~0~tt*~W~ffl~, ~~~~*~~~~~ 
mnx1filr~ 0 

TX~CTEB~mm~~R~§~~ffi*~*~~~~mm~m, ~ 
3'l t~ NB-Io T B{] £ft~ ;fO tt ft#a ix~~ fjtl , A 1*tl ~ 7 itttfis * £ ~ B{] $ ~ ~ ~n 
~o~W, ffl~ffilli~~, *£~~~f~T~~n~, W~PI~fflf~ 
$~~~x~mm~~,~~~§~sG~~mm~~,wHm~~mf~ 

1-te.£ft~;fo§tft#ai9:~, fjtl~□xt~ eMTC, MMTC ~B{J£ft~;fO§tft#ai9:~o 
aA~ffl~~OO, ~~*~~~~~~~~*mffi~~~T&~o ~ 

~~~flt~lli, *~~ ~r&RB{]*i~ffi~AflTX~* x.: 

NPDCCH 

DCI 

SC-RNTI 

SC-N-RNTI 

P-RNTI 

DII 

CRC 

TMGI 

MBMS 

c ~wtmr_1rtf:t~tu11§il!) 
c Ttr~tU11§}~,) 
c J~~uJ-- rxx~t~AlxxJ 11fust1ff-iQ) 
c J~!JJ--rxm~ox~t~A1xxJ111iist1ff-iH) 
c ~11,x~t~AlxxJ 111iist11FiQ) 
C Ht~t~~11§ ,@,) 
c 1m~JC#;1~~) 
c lltiiBt3i}J~£1.tff-iQ) 
c $fr~~11l$1ff~~) 

00 1 ~~lli 7it~ffl* $iw-1'-~~fjtlB{]fflpi9:~ UE( rXfil5t$~§tft#a) 
~tl!OOo ~D00 1 ?Jr~, UE 100 ~J15ffi-t~4)(-lf!.7G 110, 1KiPJr-!f!.7G 120 ;fOffi 
=t:t4)($JG 130a 

a-1--~~~~, ffi-~~•7G11o~~I~~~ffi=~w~~TE 
~$Ui1§il! NPDCCH --1.~r1riitIEi~trJ11§ ,@, DCL 1Ki.Pfr-!f!.7G 120 itmi~I19tfi! 
fflffi= NPDCCH {1§il!--1.~11§,@J~4)(-lfl/J'-lX$11~$U11§il! SC-MCCH {1§,@,5E 
~m~□ o ft*~~fjtl~, SC-MCCH {1§,@,5E~m~opJ~§*ftffi= NPDCCH 
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ITT DCI i=p~~m= NPDCCH ITT DCI 1§'~8'-Ji~,~-i=p O m=1~4)(.7G 130 *Et 
Well19t~1mm- NPDCCH LEl'-J DCI B'-J1§"~1~45l: SC-MCCH 11§",~,o 

PT :i& B'-J, UE 100 ff PT~ t~ 4!x: ~. /J'- IX$ JI~ tlJ11§ i1[ SC-MCCH ~ * B'-J 
Well 11§" ,~, 0 i~ Well 11§" ,~, i=p 'El. ti ffl T t~ 4!x:m - NPDCCH B'-J tt11z1§ *1§ ,~-~~ 
Btr'sJt§*1§,~,, ~~'21=tlffflrt~4!x:m= NPDCCH B'-Jtt11z1§*1§,~,~~Btr'BJ 
1§ *1§ ,~, 0 

-aJ:i&ITT, 3m- NPDCCH 11§":U[llJm= NPDCCH 11§":U[{il rt§ IPJ B'-Jtt~ 
LBt' m- NPDCCH 11§":U[lom= NPDCCH 11§":U[~at§ IP] B'-Jr~JJ! pg O rm 3 
m- NPDCCH 11§":U[lom= NPDCCH 11§":U[{ilr~IPJB'-Jtt11z__t.Bt, m­
NPDCCH f§ig;fl]m= NPDCCH 11§:U[a;;r§ IP] B'-Jr~JJ! pg ~ft~ IP] B'-Jr~JJ! pg 0 

PT :i&B'-J, SC-MCCH {1§ ,~-~£im~1JpJ ~ 'El.*ftH1~1§"~{1§ ,~, DII ¥~ ,~,i=p, 
i~¥~,~-*ffl NPDCCH DCI ~A# li*ffl SC-RNTI ~~115f3c~t~A~ll{iiBt 
t~iQ P-RNTI x1 CRC r~lJiHi~:it!:1-r:1JotJL .Lltj~, SC-MCCH 11§" ,~,~£im~1Jff 
PT~ 'El.*ft~l15f¥~ ,~,i=p, 1~~~115¥1~ ,~,1-$$tnB'-J DCI *ffl~A NPDCCH DCI 

~3:t# Ji*ffl~l15f3c~t~A~ll{iiBtt~iQ P-RNTI x1 CRC r~1Jitll~:itt1-r1J1JtJL 
PT:i&B'-J, iz□*m= NPDCCH 1§'~~115¥1~ ,~,B'-J1-$$iw, !JllJ~1lis?frJZE1~~* 

t~4!x: ~115¥1~ ,~,, #*~'El.*ftpfrj£~115f¥~ ,~, i=p B'-J SC-MCCH {1§ ,~,~£im~IJ o 
PT:i&B'-J, SC-MCCH {1§",~,~£im~1JEB-~HAt*1~~, iliPI~EB$~tt 

tt*1~~0 
a~-~~~i=p, m-~~•7G11O-ar~~~lljg~~~*~~rff 

~t1J11§"i![ NPDCCH 11§":U[o m=t~4!x:.7G 130 itWell793ft NPDCCH 11§"±1[ 
LEl'-Jr1-rtf1E%~trJ11§" ,~, DCI i=pt~4!x:i!J SC-MCCH ffi ,~-~£im~IJBt, t~thsi~ 
DCI B'-J1~~1~45l: SC-MCCH 11§" ,~, o 

002~~ili7~1m*$ffl-~~~~ITT£MBSITTmOOa~002m~, 
BS 200 §:J:15m-~*•7G 210 ;¥om=~*•7G 2200 

a-~~~~i=p, ffi-~*•7G21o~~lljgam=~*~~rff~ 
t!Jf8i@ NPDCCH Lbt*r1-rt£1E%~trJf1§",~, DCI, pfrj£ DCI ~~pfrj£ DCI 

1§'~8'-]1~ -~- i=p 'El.* •/J'-IX $1~~trJ{§i![ SC-MCCH ffi ,~-~£im~IJ o m=~ 
*•7G 220 iEtWclljgam- NPDCCH L~*r1-rtJ!lE%~tlJ11§,~, DCI, 1§'~ 
SC-MCCH 11§",~,ITT1-$$iw~lzf~1m?frJZEm- NPDCCH LEl'-J DCI B'-J1~~~* 

1~§ SC-MCCH a,~, a 
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-ar :i&s{], Bs 200 ~:iE ~ •/1, B:$1ifNtrJ11§m sc-MccH ~*s{]@clim 
,~,, J5JrJ£Wcli 11§ ,~, q:r §t!5 ffl rti4tJ5Jrj£ffi~ NPDCCH s{]tt1~1§ *1§ ,~,~~ 
Bt ['BJ 1§ *11§ ,~,, ~ ~ § t!5 ffl T ti 4tJ5Jrj£ffi = NPDCCH El'J tt1~1§ *ffi ,~,~ ~ 
Bt ['B] 1§ *11§ ,~, o 

PI:i&El'J, 3ffi~ NPDCCH {§i]i5t1Jffi= NPDCCH 11§mf_v.r;;r§IPJB'Jtt1lz 
__tst' ffi~ NPDCCH {§i]i5t1Jffi= NPDCCH 11§m~ft1§ IPJ El'J-=f~y! pq O rm 3 
ffi ~ NPDCCH 11§ m 5¥0 ffi = NPDCCH 11§ m f_v. r ~ IPJ El'J tt 1~ __t Bt , ffi ~ 
NPDCCH 11§m5t1Jffi= NPDCCH 11§mft1§ IPJ El'J-=f ~fl! pq ~ft~ IPJ El'J-=f~y! pq 0 

PT:i&El'J, SC-MCCH 11§ ,~,~£:im~IJpJ L;}_ '§*ft]gJit§'7F1§ ,~, DII '/~ ,~,q:r, 
i~'I~ ,~,*ffl NPDCCH DCI ~A# li*ffl SC-RNTI ~~llSfx~tiA~ ll{iiBt 

1iiQ P-RNTI x1 CRC f3t.%z{ilb:ittir1JOt}L 
pJ :i&El'J, SC-MCCH 11§ ,~,~£:im~IJpJ L;}_ '§f3ft~l15f1~ ,~, q:r, 1§'1F~llSf¥~ 

,~A~!rniJEl'J DCI *ffl~:ct NPDCCH DCI ~:rt# li*ffl ~l15f3c~tiA~ ll{iiBt;ti 

iQ P-RNTI x1 CRC f3t.%z{ilb:ittir1JOt}L 
pJ;i&s{], BS 200 ~:iE'§.13 SC-MCCH ffi,~,~£:im~OEl'J~l15f¥~,~,o 
PT:i&El'J, J5Jr;£ SC-MCCH 11§,~,~£:im~IJEB~~ttt~*t§'7F, ~~EB$ 

~ttt~*1§'1F 0 

ft!n~~~JJ{gffu q:r, ffi~bt:iE•7G 210 ~@cli19ft~wtmr-'TirNmrJ 
11§ m NPDCCH __t ~:IE T irt:r!liiiN trJ 11§ ,~, DCI, J5Jrj£ DCI q:r § * J~!JJ, IX$ :tif 
NmrJ{§i]i SC-MCCH ffi ,~,~£:im~O, L;}_}kJ§'7F SC-MCCH 11§ ,~, El'J1t!rntr a ffi 
=~:iE-7G 220 1Jf@cli19*1mJ5Jrj£ DCI El'J1§'1Fbt:iE SC-MCCH 11§,~,o 

L;J_T, W~fflJ£*1m*~~s,g~~~~1F~o 
7Ff9tl 1 

ttflooti4t SC-PTM NmrJ 11§m SC-MCCH El'JWcli 11§ ,~,, i~Wcli 11§ ,~, PI L;J_ 
~EB~~mgrffis,g, ~~~EB~~m~:im~~flooEl'Jo 

i~Wclif1§,~,fflrti4t SC-MCCH 11§,~,, Jtq:r, pJL;}_§1§ti4t SC-MCCH 

11§mEl'Jtt1BZffi,~,, ~~1~45( SC-MCCH 11§i@s{]-=f~fl!1JiiHf$m_, PifflrTJ£ffi~ 
NPDCCH El'Jti45(; JJ:~1'~, ~pJL;}_§t!5ti4t SC-MCCH 11§,~,~£:im~IJEl'Jttiiz 
{§g, ~~~~SC~ITH{§g~£:iffi~s{]-=f~ffi~&, PTfflrTJ£ffi= 
NPDCCH El'J ti 45( ~ a 

SC-MCCH 11§ ,~,~1§'ft SC-MCCH 11§mL1t1ffEl'J11§ ,~)'/~ ,~,, ft NB-IoT 
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*tJEr, B S"J1'$~wfaJ ~ EB NPDCCH *1gt1FS"J, 3K1~V¥$13ffi- NPDCCH, ft 
ffi- NPDCCH 11§"m__tmws"J DCI j:gt7F 7 SC-MCCH 1t~s"JB1tJHqf1Jl-. ~:p-~ 

11§"}~L ~btPT:i&S"J, SC-MCCH 1'$~S"J!l~J~}k~~~' f~fLITITPT~t~1lisi~ DCI 

ITT1gt1F*1l4t SC-MCCH 11§" ,~, o 

f~Yffflf~thsWcJl11§",~,, §f&tl4t SC-MCCH 'l§m__t1t~s"J{§,~JWL~,ZJ§, 
H*a]~Jlfrffi= NPDCCH ffi)]!o 3f~fflffi= NPDCCH 11§"m__tmws"J DCI S"J 
ffi,~,4tf!J7 SC-MCCH ffi,~,S"J~:~Jg;7F, !Jl!Jt~thsffi- NPDCCH __ts{] DCI 

S"J1gt1F~ ffi:ffiti4t SC-MCCH ffi ,~, o ~12's:1~1J§: 

1§~11§",~,, PT~ iA19ffi- NPDCCH toffi= NPDCCH pJf3~t8:f,ffiS"Jfil.Jl;;r§ IPJ, 
fir~ f~ fLITIT 3K JJ:~f, JI __tjji 1-r@11JW o @11JW ttf¥ § t!5: 

§f 7'c, 19 7 IX 5tffi - NPDCCH llJffi = NPDCCH, !xx] tif~Ux-tffi­
NDPCCH toffi= NPDCCH __ts{] DCI *ffl~IPJS"J RNTI x-j-Jt CRC -Bt!¼zli°~Jtt 
1TJJ□ 1Jt, ~~S"JPT ~'Akx-tffi- NPDCCH __ts{] DCI *ffl:f,ffi~S"J SC-RNTI ~ 

~'AkfJrii:its"J RNTI x-f Jt CRC -Bt!¼zfi°~Jtt1TJJ□ tft, x-tffi= NPDCCH __ts{] DCI 

*ffl:f,ffi~ITT SC-N-RNTI ~~ P-RNTI ~~'Ak#Jrii:itS"J-. ~ffi- NPDCCH ffi 
il!~IPJS"J RNTI x-j-Jt CRC -Bt!¼zli"~J111TJJ□ 1Jto 

~ r ~ IPJ S"J RNTI , ft !f:t 5E {v. JI , :tz□ * f~ Yfffi @ 11Jltl flj S"J DCI 'Ak EB 
SC-N-RNTI JJ□ 1Jt S"J, !JlU* S}j Jlt~lj t8 :f,ffi S"J 'Akffi= NPDCCH, J11rm ii!RJt r::p S"J 
~~jm~□, #ftr-fil.J1~tt@11J1U, :tz□ *@11J1Uf1Js"J'Ak sc-RNTL mu*sA.ut 
~lj t:8:f,W.s"J 'Akffi- NPDCCH, J11rmii!RJt r::p s"J SC-MCCH 1'$~1§ ,~,, JA rm~ 
!R SC-MCCH ffi ,~, o 

__tj£'tf 1£ {jt;i& s"J , lxxJ ti1~u tog~ Yffij ¥ 7'c~"J 5E ~~jm~I] ffi = NPDCCH PI [3~ 

t:8:f~ITT{v.JI, fytl:tz□ SC-MCCH ft-~~~mJJJjpqmJJAti:1'$~, iz□*~~£ 

11§" ,~,t:8:f,W., IXXltif~U~ft-'i"'~~nff M pq ITT SC-MCCH 1t~s"Jffi~~~ C ~ 

~ffi~~~)mIW=Jmft&Jl~~~~ffi~, ~~, -~~~mJW=Jpq§*6 
~ SC-MCCH ITT1'$~B1~U, *ft1:.~~B1, JK~ 6 ~1'$~B1~U__r1'$~S"J 
SC-MCCH 11§" ,~,'Akt§ IPJ ITT, {S 'Akf~Yffflftil4tB1, ~ :i&tf s"J-OZ. fti~~~nu M s"J 
ffi 1,3,5 ~1'$~B1~UJ111T RNTI @11Jltl, 1Ll~ir~B1t8:f].ITT'Ak SC-RNTI ~'Ak 
SC-N-RNTI, :tz□ * 'Ak SC-RNTI, mu* 7F 11§" ,~, * ~ £, :tz□ * t8 :f]. s"J 'Ak 
sc-N-RNTL mU*7F1§ ,~,~1:. 7 ~~, !Jltiftr-B1~U13'tl:tz□ 2,4,6 B1~Utt4t 
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ti~==~~ NPDCCH to~= NPDCCH §~t£1PJ~0A11l~~['B] l=f', 
pJ ~7Kffl :E,m~ ITT Type2-NPDCCH common search space C 0A11l~~ ['B]) ix 
~~#~~1¥10Am~~~1¥J~~, ~0Am~~~rn~~~~~~, --ar 
~ -elt!S~~ NPDCCHo §~ftoo1!f§~xtlPJ~0A11l~~['B] l=f' 81~1PJ NPDCCH Hi 
1r~1IJW O ~11Jitliifi-elt!S: 

7§f $t , 79 7 IX j,\. ~ ~ NPDCCH to ~ = NPDCCH , ~ ti 1!J!Ll xt ~ ~ 
NDPCCH to~= NPDCCH I.81 DCI 7Kffl~fqll¥] RNTI xtJt CRC ,t~~ii~Jt!: 
1r:b~FrJt, ~~81--aJ~'Akxt~~ NPDCCH I.81 DCI 7Kffll,m~I¥] SC-RNTI ~ 

#'Ak#Jri9:it81 RNTI xtJt CRC f~~ii~Jt!:1r:b1J1Jt, xt~= NPDCCH I.81 DCI 

7Kffll,m~I¥] SC-N-RNTI ~# P-RNTI ~#'Ak#Jri9:it81, ~~~ NPDCCH 11§ 

il! ~ 1PJ 81 RNTI x1 Jt CRC f3l ~ii~Jt!: 1T :blJ tJt a 

~~JA~0Am~~~l¥J~~~IH~, *&m~~~~pJ~-§~1¥] 
NPDCCH, #~11Jitl'AkSffft ffi SC-N-RNTI :b1J1Jt81 DCL 13itlfro, 0A11l~~ 
['BJ§~ 10 ~~~IA, O %-3 %~~1J!79~% NPDCCH J5JrtE811iLI, 4 %-6 %~ 
~IJ!19= % NPDCCH )5Jrt£1\'t I, 7 %-9 %~~1;!79 % NPDCCH J5Jrt£1iL.Io §~ 

~axt@~~IJ!__r.)tjjrJt~4:x:~%JrJ % NPDCCH, #~11JitlBfl'JI¥] CRC 'AkN'Ak 
~ SC-N-RNTI :blJtJt, J)Jm1rJWr'AkN:z:¥a~= NPDCCH, fro*:z:¥tE, Rt~7F 
11§}~E~~' ]J!rj§~ftoot£1PJ~0A11l~~['B]~11l~~ SC-RNTI :b1J1Jt81 DCI, t!P 
~~ NPDCCH, JAffiJ~lfR SC-MCCH 11§,~,o 

ti~ : mw~~im~□ 81 DCI rn P-RNTI :blJtJt, JJ!Ll§~Yffij§)tt~4:x:~= 
NPDCCH. 

fro*~= NPDCCH 1a7FT ~U5f'{~,~,!¥11t$w, ]J!rJ§ittoo*~1alI'-, t~4)(~ 
~ffig, **~'§~ft~~ffigq=il¥]f§g~~~~' 

- frO*talI'-1§,~,~~' ]J!rj§~~a~~ NPDCCH Lt~4:X: SC-MCCH 1t$w 
11§ }~" JJdm~!fR SC-MCCH 11§ ,~,; 

- fro*ta7T-11§,~,*11t~, JJ!Ll§~~3c1m~~ SC-MCCH 1§,~,o 
fro*~= NPDCCH m w 7 Direct Indication information '/~ ,~, C t!P ~ 1a 

~~nf'I~ ,~, 811t$w), ]J!rj §~ftoo*~-el~ft DCI l=f' 8111§ ,~,~~im~□, 

- fro*1a7T-1§,~,~~' JJ!Ll§~~a~~ NPDCCH Lt~4)( SC-MCCH 1t$w 
11§ ,~,, J)._ ffiJ~lfR SC-MCCH 11§ ,~,; 
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- !,to*:Jlt~1§ ,@,*1t~, !J!Lltlfl#a3c1ffi~m SC-MCCH 1§ ,@,o 
]J~ [J]: @ell ffi ,@J:p 5J"-J31J §~ 7 ti45[~ ~ NPDCCH s"J1iLJI ( f§tl t,tott~ 

gx;~Bt!'sJ) Jf§*1§ ,@,,fOti45[~= NPDCCH S"J1iLJI ( f§tlf,tot~Jizgx;~Bt!'sJ) Jf§ 

Tt~~Jt~S"J DCI, !J!Ll!f§@S"Jft~~ NPDCCH __ttt45[ SC-MCCH 1t$tu1§,@,, 
JArm~ltl SC-MCCH 1§,@,o !,to*ixfl45[JU, !J!Ll::&~ SC-MCCH 1§,@,ixflJt 
~, tlfti'm3c1ffi¥rJ~~ NPDCCH ITT1iL!Lti45[ SC-MCCH 1t$tu1§,@,o 

PT~S"J, 3Jifrj£~~ NPDCCH f§i!!,fOJifri2E~= NPDCCH 1§l!!ft!f§IPJ 
s"Jttf~__tst, ~~ NPDCCH 1§m,fo~= NPDCCH 1§l!!~Hftr!f§IPJITT~ 
~JI!~ 0 

PT~ s"J, 3 ?frJZE~ ~ NPDCCH 1§ mto ?frJZE~ = NPDCCH 1§ m ft~ IPJ 
ITTtti~__tst, ~~ NPDCCH 1§m,fo~= NPDCCH f§mPT~HftTJf§IPJS"J 
~ ~JI! ~ ili PT~ Hft r ~ IPJ ITT~ ~JI!~ o 

__tj£}ifr~7J~ r::p, PT~S"J, ~~ NPDCCH __ts{] DCI PT ~*ffl:E~~S"J 
NB-lot S"J DCI :Mt:it NPDCCH DCI fonnat NI glG~ N2 ( 5£5( pJ % TS 36.212) 

gx;~~mixitITT NPDCCH DCI format, IPJBtpJ~*ffl:t~flS"J SC-RNTI glG~ 

~fJrixits"J RNTI x1Jt CRC 15tlJiriJ~Jtl.:1f1mt}L 
SC-MCCH 1§,@,S"JJt~m!~□-aJ~§~ft~= NPDCCH ~wS"J DCI r::p o 

pJ ~S"J, ~= NPDCCH __ts{] DCI pJ ~*ffl:Mt:it:t~flITT NB-lot S"J DCI :Mt:it 
NPDCCH DCI format NI gx;~ N2 ( 5£5( pJ % TS 36.212) gx;~1ikfJri&itS"J 
NPDCCH DCI fonnat, **ffl:t~flITT SC-N-RNTI ~~mixitS"J RNTI ( i~ 
RNTI pJ ~ ~ ~ ~ NPDCCH __t S"J RNTI Jf§ IP] glG ~~IP] ) x1 Jt CRC fSl l½tii~m 

1f1JotJL 
pJ ~ S"J, 3 SC-MCCH 1§ ,@, Jt ~ ;m ~§~ft Direct Indication 

information 'I~,@, r::p, i~'I~ ,@, pJ *ffl:t~fl S"J NB-lot S"J DCI :Mt5:t NPDCCH DCI 

format NI gx;~ N2 ( 5£5( pJ % TS 36.212) gx;~1ikfJrixitS"J NPDCCH DCI 

format, IPJBt-aJ~*ffl:E~flITT SC-RNTI gx;~1ikfJri&itS"J RNTI, gx;~pJ~* 
ffl :E~ fl s"J ffl -y ~ II-'f s"J P-RNTI glG ~ fJr ix it s"J ffl T ~ II-'f ITT RNTI x1 A CRC 15t 
#Nil~Jtl.:1f 1JotJt o o 

PT~ITT, i~ SC-MCCH 1§,@,Jt~Jm~□ -aJ~§~ft~II-'f'f~,@,r::p, t~~~ 

II-'f'f~ ,@,1t$tus"J DCI pJ ~*ffl :t~fl S"J NB-lot ITT DCI :Mt:it NPDCCH DCI format 
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NI glZ~ N2 C5EJCaJ ,fil TS 36.212)glZ~~w)ri)[ifB1 NPDCCH DCI format, 

glZ ~ PT ~ * ffl :f* ~ 81 ffl T ~ Pf ITT P-RNTI glZ ~ f)r i)[ it ITT ffl T ~ P-'f 81 RNTI x1 

A CRC 1sVMHi~:itt1r:botft 0 

~f?tl 2 

§:tf4mti4)[ SC-PTM Nttif~LUli SC-MCCH s<JWell {§ ,~,, i~Well 1~L~, pJ ~ 
~rn~~mgrfflITT, gJZ~~rn~~m~~~~t4ffiITTo 

i~Well {§ ,~,ffl rti4)[ SC-MCCH {§ ,~,, Jt q:i, Well m ,~, q:i PT~ 'elJ§ti 
4)( SC-MCCH {§mEl<Jtt~ffi ,~,, gJZ~ti4t SC-MCCH ffiJJ!El'J~~Y!{ffio~ _m,glZ 
~ NPDCCH E1<J_mj[1Jz~~~' PTfflrrJ£~~ NPDCCH B<Jti4to 

SC-MCCH {§ ,~,~t~a SC-MCCH 1§Jl!_L 1t1IITT m ,~J'{~ ,~,, TI s<J1t~ 
~rn~1--- NPDCCH *1~1FEl'J, ~l=[lt:3/3~~ NPDCCH, a~~ NPDCCH 

{§m__t:mws<J DCI 1~7FT SC-MCCH 1t~ITTBt~~~~Jj~2Sz.iHi~{§,~,, ~~ 
_mj[oz~~~, §'.ttt#aPT~t~ffli~ DCI El'J1~1Fti41( SC-MCCH {§,~,o PT~El'J, 
~~ NPDCCH LEl'J DCI pJ~*ffl~~ NPDCCH DCI format NI glZ~ N2 

glZ~f)ri)[itB<J~~, **ffl:f~~ITT SC-RNTI glZ~f)Ti)[if ITT RNTI xtJt CRC 

1~#~li~:itl:1rJJotJt o 

SC-MCCH {§,~,:3E£~~opJ~IPJBt§1iia~~ NPDCCH :mws<J DCI q:i 0 
§:tf4m*ffl Well ffi ,~,, 7§ lJzti4t SC-MCCH {§Jl!L 1t~ 81{§ ,~Ji~ ,~,ZJ§, 

H*f=i~Pfr~~ NPDCCH {§Jl! o 

f,io*aa~~ NPDCCH mm__t:mws<J DCI r::p4)[frJT SC-MCCH {§,~,ITT 
:3E£1~1F, 1~1Fffi,~,5E£, !M*tm~~ NPDCCH __ts{] DCI ITT1~1F~1i4)[ 
SC-MCCH {§ ,~,o i,i□ *:3E£1~1F1~1Fffi ,~,*1E£, 91rJ§:tf4mx1lfft~4)[ SC-MCCH 

1§ ,~,o 

~{91J 3 

i,i□ 1F{fU 1 l07F17Ll 2 pfrj£, SC-MCCH {§,~,~£~~DPT~ rn 1 H:t~fil*t~ 
7F o 3 i~ rtt~f, JI' 1 'st, ~lF SC-MCCH {§ ,~,~±:3E£ o 

31,~btt~{,', Ji'O'Bt, ~lF SC-MCCH {§,~,*ft±:3E£; glZ~3:3E£~ 
~□ ~lli:f~Bt, pJ~~xt~B<Jbtt~fiL.~ili:f*, glZ~~~= NPDCCH {§JJ!~lli 
:f~, glZ~~§tf4ma~= NPDCCH {§J1!__t;ij}jJJlLJ~¥rJ SC-N-RNTI 1Jo1Jts<J DCI, 

~pJ~~lF SC-MCCH {§,~,*~±~£0 
~{91J 4 
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f,i□ 7F17Ll 1 )f07F17Ll 2 Jifr:i£, SC-MCCH 11§" ,~,~£Jm~~n=iJ ~ El3 _$1--rtt~1ll* 
1§'1F o ttfl#a§f $'c1l45l:/J" !R,tff B{]tl45l:~*3iLl*, tEi~3iLl*q:it§'1F 7 */J, IX 
5lt~B{] MBMS ~*' ~1--~*El3Jtxt9B{]~*11§",~,**1iE, Jtq:i~*11§",~, 
-aJ~'el.t&5:tWc~t~JE MBMS ~*El{] TMGI, ~Rffl**1iEt~5E MBMS ~* 
ITT MBMS Session Identity: a 

a~*~*q:i, ~ft#a-ar~mffl~1--~*tE~*r=j::JITT$'c§mff, ~#m 
ffl TMGI l{RffiB{]j,Jj", ~#t~ffl MBMS Session Identity l{Rffij(/j"~, ili{f 

iir: ff, J)dm ~ff ~1--~*ITT ff 3iLl % o 

SC-MCCH ffi ,~,~£;®~□ q:i'el.*ITT_$1--rtt~1ll PT ~ffl *1§'1Fl:Z±~£ 
ITT~*xtmlITTff~-'%, Mrffiffi1Fiz±~£ITT~*o 

Jlf*E1{]1§'1Fnr! PT ~jgl{R mi*, ffuiz□ SC-MCCH 11§" ,~,~£;®~□ q:i 'el.* 
ITT _$1--H:t~11', 1§'1FITT11Ljg 3 C 0ll ), *1F~*3iLl*q:i B{]ff3iU %jg 3 B{]~* 
{§,~,it±~£, 3J+X11[jg 0 (000) Bt, *1F13:~1±1PJ~*iz±~£o ~# 
~*ffl bitmap ITT7JA1§'1F, ffU~□ SC-MCCH 11§",~,~£Jm~□ q:i'el.*B{] 8 ~rt 
t~1ll, !J!LlNd1£¥1J~xt@~~*3iLl*q=iffJLl-'%hA 1 ¥1J s B{] s lrr~*o 3MmZ 
ff 9U % 3 B{] t:tt~1llll' l 'Bt, *1Fff 9U % jg 1 B{]~*11§" ,~,it±~£: rm JI '0' 

!J!Ll*1F3c~£o 
3~flw~~~~£3m~Bt, mffl~£;m~q=iffiwITTff~-'%, §)t~~ 

iz±~£B{]~*11§" ,~,£B£Jt~ttB{], ~!J!Ll£Jt~~~B{]: ~□*£, !J!Lltt 
fzfffi~~tt~45l: SC-MCCH 11§",~,, ~□*~£, ftfzfffipJ~,zg~*}JZ~£Jm~□, ~ 

~ti45l: SC-MCCH 11§" ,~, o 
003£7Fili7mffl*$ffl-~~~~ITTEl3ffl~~~~ffITT:1J~ITT~~ 

oo O ~□ oo 3 JifrlF, nrt 300 awIJr s31 o ~*~~ 0 

aw!Jf S320, ti45l:m-=~wt?!JJ-'rtfR$Llf§]]! NPDCCH __ts{]r{Tlifi!i 
R $Ll 11§" ,~, DCI o 

ftW#f S330, t~t!ism-= NPDCCH {§31!__t B{]{§ ,~,ti45l:./J, [R _$1ffRtrJ11§" 
31! sc-MccH 11§" ,~,~£;®~□ C ffu~□, sc-MccH 1§ ,~,~£3m~□ -ar ~ '2115:am 
-= NPDCCH B{] DCI q:i~#m-= NPDCCH B{] DCI 1§'1FE1{]1~,~,q:i a 

aw!JI S340, t~tJism- NPDCCH __ts{] DCI E1{]1§'1F1i45l: SC-MCCH {§ 
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004~~ili7~ffl*$ffl-~~~~~~£M~ff~n~~~WOOo 
!,ioOO 4 J5Jr~, nit 400 ft!V#I S410 !it3f:sz~o 

ftffe#I S420, a~=~m4?1J:Elttr1rNiLl1§il! NPDCCH __ttst~ r1ri:lilE~ 
NilJ1§,~, DCI, J5Jrj£ DCI ~~J5Jrj£ DCI 1'§'~13"1¥~ ,~,i=p§~J~!JJ,[R$JffNiLl 
{§il! SC-MCCH ffi ,~,~~®~□ o 

ft!P#f S430, a~- NPDCCH rtst~r1ri:liH~NirJ{§,~, DCI, 1§'~ 
SC-MCCH {§ ,~,13"J1t$1tiJ c 

ft!P#f S440, ~fflp]rj£~- NPDCCH __t13"} DCI ~}§'~1st~ SC-MCCH 

~ti§, nit:. 400 ft!V#I S450 lit~5Ro 
ili 1r tE t~ ffl * 1st a] 13"1 i!¾: ~ __t 13"1 fi ff PT I;J. ~ im tt N iu i=p ~ lit :Eltt ~ 7G 

ccru)*~~-m~~*1st~~~~~~~~Wffo~Wff~~~Wff 
!it:Eltt13"J1§ ,~, PT l;).llffiBtt¥1ittE~ !Kttt¥1i1~ c fl□ Pil!tflt¥l+Xt¥1i1~ RAM), @! 

fV}~ i}J ~ c HD D), ~~ ~ !K tt t¥1ffi ~ c !,io [J~J Jfil t¥1ffi ~), ~A 1m 1¥ 1i1~ * ~Jc 
i=p 0 

mf~~*tst~~~~~~~~WFFPTI;J.fil~a~•m-ar~fil~*~ 
roPTI;J.imtt~~-m*~~~fil~amizEfil~*~__t~WFF#~ff~~ 
WFF*~~ffl@~~~c~!it~m~"~•m*~"PTI;J.~*AtE~~~ 
i=p 13"Jit.tJL*~JE, PT I;J. §t!5~1t*~JE~liJ!1tt c !lo!!~~ ix~) o "it.tJl PT if 
fil~*~"PTI;J.~~~~fil~*~,ft~fil~*~"~ttfil~*~,mBt 
~~t¥~WFF~fil~*~,~~•m-ar~~ff~Jt~fil~*~o 

marizE~~~i=p~~~~~#~fil~~~m~-arI;J.xmtt~nc~~, 
~#~$#-~~n)*~~~~ffo~~fflf~ff*~~~mmJ£~~ 
~~~n-aJI;J.§mxmm!it~~"~*f§%!it~~cn~),~m•~~n 
(ASIC), :E~:f:mPT~f¥!'1143JU (FPGA), ~Jt1mPT~f¥3z'$lB1!:f:, 5-J"' \'! 13"}(1 

~~~ff3z'm,*~~~#ffl#,~ri2EB#~ff•ffl~oimffl~~BPT 
I;J. ~ 1ml ~:Eltt B, ili PT I;J. ~ {I: 1PJ :E~ ~ 13"1 ~ :Eltt B, Niu B, 1ml N irJ B, ~ ;Jx ~ 

morizE~nPTI;J.~~*~n, ili-aJI;J.~ffiffi~no ~~~~tt#~*!V 
ffiili~Tffft~~-~~n~ffi~-~~ntt#~ffl~r, *1st~~-~ 
~$~~~~filpJl;).~ffl~~ffi~-~~ntt#*~~c 
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lft:91', *:&aJt1f~~~~r __ tJ£~JJfu1YU o ~tf B~?:ti'aIBT pJrJ£~JJfu1YtlB{] 
~ ** ~1JU, {S * :& a)j * ~ ~ ~~ T 1ft O 'fx ~ft~~ gx~:9~ s{] um JE gx ~~ti i}J E§. 

-=f i-9: ½ PT 1,?JJ:f:J fF t,t }qffl i-9: ½ gxlm 1§ i-9: ½ , iz□ AV i-9: ½ , JB J% i-9: ½, i~ ~ei-9: ½, 

~~--~0~½-- §~~~m-- ~R~~*fflE§.~~o 
~L, B~~~fflOO~*:&a]j~~JJfu~*ffTW~mIBo~~, A~ 

~~~*~~~rLIB~JJfu~, *:&a]jili~ffl~ffi~*:&a]j~~~ffW~ 
*a~c~*' pJ~ft~~~*~m~~~*:&a]j*ff~#a~, imtt~ 
~~m*~~~]Jfu~m0H~tt*~~mffl~~~JJfu~ili~*a*:&a]j~ 
tt*m ~ ~ o il:~:91', LIB~JJfu1Ytl r::p Ffrti'aIB~A~:t§ ~ ~,t~~~ii 1!:f:PT ~:t§ !f. 
w1t 0 
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1. -frp EBffl?i9:½ UE =tJlirB"J1Ir!, 'E1t!5: 
ti 41?:m = ~ w4m:El:[ T irN trJ {§ ii NPDCCH __t B"J T ir!f:iiR~N trJ {§ ,~, DCI; 

i1tr$m= NPDCCH {§m__eB"Jf§,~,ti41?:J~~,./J~IXit1INtrJ{§i]i SC-MCCH 

{§ ,~,5E£;m~o; ~El 

t~1$ffi- NPDCCH __ts{] DCI B"Jt§'~ti4t SC-MCCH {§ ,~,; 

Jtq=i, Ji]rj£ SC-MCCH {§,~,5E£jm~Q§*,am= NPDCCH Ei"J DCI q=i~ 
~m= NPnccH B"1 nc1 t§'~Ei"J"~ ,~, q=i C 

2. t~ 1$ ;fxfLl ~ :J< 1 JiJrJ£ B"11I rt, ~ 'EL ti : 
ti41?: ~ J~uJ-. ix it1INtrH§m sc-MccH ~ *s"J@cli {§ -~,, JiJrJ£@cli f§ 

,~, q=i 'eI.t!5 ffl rti41?:JiJrJ£m- NPDCCH s"JttrBVr§ *ffi ,~,~~B1 ['B];;t§*{§ ,~,, 
~~'eI.tim rti41?:JiJrJ£m= NPDCCH s"Jttr~:,r§*{§ ,~,~~B1r'sJt§*{§ ,~, 0 

3.*ffl~~~:1<1~~2mJ£E1"11I~, ~-e1m, ftffi~B"Jtt~__t, ft 
ffi-B1~Llti41?:ffi- NPDCCH {§m, ~Rftm=s1~Llti41?:m= NPDCCH ffi 
ii 0 

4.*ffl~~~:1<1~~2mJ£B"J1I~, ~§ffl, ftffi-tt~__t~~ffi 
- NPDCCH {§m, ~Rftm=tt~__tti41?:m= NPDCCH {§mo 

5. t~1$;f25fU~:1< 1 ~~ 2 JiJrJ£B"J1Ir!, Jl:q=i, Ji]rj£ SC-MCCH {§,~,5E 

£jm~Q§*ft1itit§'~{§ ,~, DII 'I~,~, 9=', i~'I~ ,~,*ffl NPDCCH DCI ~AH 
li*ffl SC-RNTI ~~ll5f3ctttiAfxxJll{iiB11~i,Q P-RNTIX't CRC 13l~11~JJiirJJIJ 
tJL 

6. *1$fX:fU~:1< 1 ~~ 2 JiJrJ£B"J1Ir!, Jl:q=i, Ji]rj£ SC-MCCH {§ ,~,5E 

£jm~Q§*ft~ll5f'f~,~,q=i, 1§'~~llfi~,~,1'~~13{] DCI *ffl~A NPDCCH 

DCI ~5:t# li*ffl ~ll5f3c~tiAfxxJll{iiB11~i,R P-RNTI x1 CRC 13l~11~JJiirJJIJ 
tJL 

7. t~1$;f25fU~:1< 1 ~~ 6 JiJrJ£B"J7JYti, Jl:q=i, ~D*ffi= NPDCCH 1§'~ 
~ ll5f '/~ ,~, B"J 1~ ~, !JlU t~ ffl Ji]rj£ 1§' ~*ti 41?: ~ ll5f "~ ,~, , # ~ ~ 'eI. * ft Ji]r J£ ~ 
ll5fi~ ,~, q=i B"J SC-MCCH {§ ,~,5E£jm~Q o 

8. t~1$;f25fU~:1< 1 Ji]rj£Ei"Jjjy:Ji, Jtq=i, Ji]rj£ SC-MCCH {§ ,~,5E£jm~Q 
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EB ~1-- tt *t7'tt§"~ o 

9. tl:tthstx.5¥Ll~* 1 J5frJ£B'-J7Jit, Jtq=i, J5frj£ SC-MCCH 11§,~,Jt£im~O 
EB $ 1'- tt *t7't 1§" ~ o 

10. ~ frp EB ffl P i9: ~ UE tftAr B'-J 1J1t, 'El. ti5: 
ti41?:~wtj&J:EJr.T{rNtrJ11§il! NPDCCH; 

3 ft J5fr J£ NPDCCH 11§ il! __t B'-J T {r iii IE! N trJ ffi -~, DCI q=i ti 41?: Jrj 

SC-MCCH 11§ -~,Jt£im~ost, t~ffl J5frj£ DCI B'-Jt§"~ti41?: SC-MCCH 11§ -~, 0 

11. t~ ffl ~tu~* 1 o J5frJ£ s'-J 1J ft, ~ 'El. :r&: 
ti41?: ~ J~!JJ'\ IX$ tifHitrJ 11§il! SC-MCCH ~ *B'-JWeli 11§ -~,, J5frJ£Weli 11§ 

-~, q=i 'El.ti5 ffl rti41?:J5frj£ NPDCCH B'-Jt\G~;-t§ *11§ -~,~~st ['a];-t§ *11§ -~, o 

12. ~frfifflPi9:~ UE, 'El.ti5: 
m~ti41?:11i7G, *~Weli19ti41?:m=~wtj&J:EltT{rNtrJ11§il! NPDCCH __t 

B'-J T {rmIE!NtrJ 11§ -~, DCI; 

1!~)1Jr 11i7G, iRWeli19t~tAsm= NPoccH 11§il!LITT11§ -~J~41?:1,~,./J" 1X$1{i 
NtrJ11§il! SC-MCCH ffi -~,Jt£im~O; l2J_lz 

m = ti 41?: 11i 7G, iR We Ii 19 t~ ffl m ~ NPDCCH __t ITT DCI B'-J f§' ~ ti 41?: 
SC-MCCH 11§ -~,; 

Jtq=i, J5frj£ SC-MCCH 11§,~,Jt£im~O'El.15am= NPDCCH B'-J DCI q=i~ 

~m= NPDCCH ITT DCI 1§"~8'-Ji~ ,~, q=i o 

13. t~ ffl tx.5¥Ll ~ * 12 J5fr;£ B'-J UE, ~ 'El. :ti, ti 41?: ~ 1li /J" IX$ t{iN t!J11§ ili 
SC-MCCH ~ * B'-J We Ii 11§ -~, , ?fr J£ We Ii 11§ -~, q=i 'El. ti5 ffl r ti 41?: ?fr J£ m ~ 
NPDCCH B'-Jtlti~Jf§*1§ -~,~~st ['a];-t§*1§ -~,, ~~'21.t& ffl rti41?:J5frJ£m= 
NPDCCH B'-Jt\Gi~Jf§ *11§ -~,~~St ['a] :t§ *11§ -~, o 

14_ r~ffl~tLl~* 12 J5frJ£ITT uE, ~'21.t&, a;-t§ jq]t\Gi~__t, am~st~rJ 
ti41?:m~ NPDCCH 11§il!, am=st~rJti41?:m= NPDCCH 11§il!c 

1s. *tAstx.tu~* 12 J5frJ£ITT UE, ~'El.ti, am~t1t1B?:__tti41?:m~ 
NPDCCH {§jg, l2J_lzftm=t\G~__tti41?:m= NPDCCH 11§mo 

16. t~ffl~fLl~* 12 ~ 13 J5frJ£B'-J UE, Jtq=i, J5frj£ SC-MCCH 11§,~,Jt 
£im~O'El.$ft1itit§"~11§,~, DII '/~}~,q=i, iti~-~'*ffl NPDCCHDCI ~A# 
li*ffl SC-RNTI ~~ll'f3c~tiAIXXJll{iiStr~iH P-RNTIX't CRC 1St~fi~:itt{r;JIJ 
tJL 
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17. t~ffltx.fLl~* 12 ~ 13 Jifr:i£B"J UE, Jtq=i, Jifr:i£ SC-MCCH 11L@,5z: 
~:iEH~O§*ft~ll-'f'f~ ,@,q=i, 1~1F~ll-'f'f~ ,@,{~~B"J DCI *ffl~A NPDCCH 

DCI ~A:ff li*ffl ~11-'fx~t~A~llfuBttii,R P-RNTI x1 CRC t~!Jtz:ti~:itt{f;JIJ 
tJL 

18. t~ffltx.fLl~* 12 ~ 17 Jifr:i£B"J UE, Jtq=i, :sm='=~= NPDCCH 1~1F 
~11-'Fi~ ,@, s"J1t~, JJ!U~ths Jifr:i£1~1F*t~41( ~11-'Fi~ ,@,, #~~{Q.*aJifr:i£~ 
11-'f'f~ ,@, 9=' B"J SC-MCCH 11s ,@,5z:~im~O o 

19. t~ffl:&fLl~* 12 Jifrj£El"J UE, Jtq=i, Jifrj£ SC-MCCH {§,@,5z:~im~O 
E13~~ttt~*1~1F 0 

20. t~ffltx.fLl~* 12 Jifr:i£B"J UE, Jt 9=', Jifrj£ SC-MCCH 11s ,@,5z:~im~O 
El3$~rtt~*1~/'Fo 

21. ~ frp ffl P i9: ~ UE, § ti : 
~~t~4)(.7G, 1NWeJl19t~4)(~w4ml-'r1f~iLl11sm NPDCCH 11sm; 

12)_,& 

~ = t~ 41( • 7G, 1NWeJl19 3 ft?fr:i£ NPDCCH 11s i![__t B"J r {f t:rtIEi~ itl11s 
,@, DCI 9='t~41(JU SC-MCCH 11s ,@,5z:~im~OBi, t~fflJifrj£ DCI B"J1~1Ft~41( 

1~§ SC-MCCH a,~, o 

22. t~ ffl :&fU ~ * 21 Jifrj£ El"J UE, ~§ti: 
t~4)( ~ •/J'\ IX$ t{IH£itl11sm SC-MCCH ~ *B"JWeJI f§ ,@,, Jifr:i£WeJI 11s 

,@, 9=' {Q.ti ffl rt~41(Jifr:i£ NPDCCH B"JttiBDHj *ffi ,@,~~Bi ['B];t§ *11s ,@, o 
2 3 . ~ frft El3 ~ irti tftAf B"J :1J r~ , {Q. ti : 
a~=~w4o/Jl-' r1r~itl11sm NPDCCH r:&:iE r{ft:rtIEi~irH1s ,@, DCI, 

Jifrj£ DCI ~~Jifrj£ DCI 1~1FEl"J'i~,@,q=i{Q.~-/J"iX$1l~irJ{§i1[ SC-MCCH 

ffi ,@,5z:~im~O; 12}_,& 

a~~ NPDCCH r:&:iEr1ft:1tIEi~iUf§)~t DCI, 1~/'F SC-MCCH 11s,@, 
B"J 1t ~ 12}_ ,& t~ ffl Jifrj£~ ~ NPDCCH L B"J DCI B"J t~ 7F 1z:iE SC-M CCH 11s ,@, o 

24. r~ffl:&ff~* 23 Jifri£Et''17J}i, Jtq=i, :&:iE ~•/J"iX$tlf~tM11sm 
SC-MCCH ~ * B"J We JI 11s ,@, , ?fr :i£ We JI 11s ,@, q=i {Q. ti ffl rt~ 4)( ?fr :i£ ~ ~ 
NPDCCH s"Jttr~t§*11s ,@,~~Bir'sJt§*11s ,@" ~~§ti ffl rt~41(Jifr:i£~= 
NPDCCH B"Jtt1~t§ *11s ,@,~~Bi ['B] t§ *11s ,@, o 

25. t~ ffl :&fu ~ * 23 Jifrj£ El"J ::iJft, Jt 9=' , ft;f§ IP] B"J tt1~ L ft~~ Bi ~u 
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:£:iEm~ NPDCCH 11Lit, ~Elam=st~tl:£:iEm= NPDCCH 1§ij!o 
26. *ffltx.fu ~* 23 fiJrJ£ s{]:1:f rt, Jt r=p, am ~~~r:£:iEm ~ 

NPDCCH ffiJJ!, ~Elam=~i~r:£:iEm= NPDCCH 1§Jl!o 
27. t~ffl:;{-J.fLl~* 23 ?frJ£B{]:1:f~, Jtq:i, ?fr;£ SC-MCCH 1§ }i~E~!I!±m 

~Q§*ftH1i1§'~1§ ,~, DII '/~ ,~, q:i, i~'I~ '~'*ffl NPDCCH DCI ~ st# Ji* 
ffl SC-RNTI £PG~U-'fx~tiAixxlll$B1tiiQ P-RNTI xi CRC ,Bt!Jttll~:ittirJJ!Jt}L 

28. t~ffltxfLl~* 23 JifrJ£B{]:1:frt, Jtq:i, ?fr;£ SC-MCCH 1§,~,~!I!±m 
~O§*ft~U-'fi~,~,q:i, 1§'~~U-'f1~,~A~$JwE1{] DCI *ffl~st NPDCCH DCI 

~st# Ji*ffl~U-'f3c~tiAixxlll$B1tiiQ P-RNTI xi CRC f~~ll~:ittirJJ!JtJL 
29. t~ffltx.fLl~* 23 ?frJ£B{]:1:frt, Jtq:i, /5t:iE§* SC-MCCH 1§,~,~ 

!I!±m~o s{] ~up'/~,~, 0 

30. t~ffltx.fLl~* 23 ?frJ£B{]:1:frt, Jt q:i, ?fr;£ SC-MCCH 1§ ,~,~!I!±m 
~o 83 ~1-- t:~ t~*t§'~ 0 

31. t~ffltxfLl~* 23 JifrJ£B{]:1:frt, Jtq:i, ?fr;£ SC-MCCH 1§,~,~!I!±m 
~Q 83 $1-- t:~t~*f§'~ 0 

3 2. ~ frr 83 ~*ti tftAr s{] 1:f r~, § 115 : 
ft~wtmJJ.r1rNtlJ{§J1! NPDCCH r1st:iEririiifi!iNttl1§,~, DCI, ?fr 

j£ DCI q:i{Q.* il~!Jj\ [X$JflH£tlJ1§Jl! SC-MCCH ffi ,~,~!I!±m~O, ~Rf§'~ 
SC-MCCH 1§ ,~, S{] 1t $1w; 

t~1$?JrJ£ DCI S{]t§"~1st:iE SC-MCCH ffi ,~,o 

33. t~ffltx.fLl~* 32 fifrJ£B{]:1:f~, ~§115: 
1st:iE ~ J~!Jj\ tx g; 1ifH£ tU1§ J1! SC-MCCH ~ * s{] Well 1§ ,~,, ?Jr;£ Well 1§ 

,~, r=p §115 m rtt4tfiJrJ£ NPnccH s{]~~t§ *1§ ,~,EPG~Bt rsJt§ *1§ ,~, C 

34. ~frp~ftti, §115: 
m~:£:iEiji7G, *~Well19am=~wtmJJ.rtrNtH§J1! NPnccH r1st 

:IE rirt:iifi!iNtU1§ ,~, DCI, ?Jr;£ DCI !PG~ p)rj£ DCI j'§'~ B{]i~ ,~, q:i §* 
iji/j\[X$Jfff~~tlf§J1! SC-MCCH 1§,~,~~±m~U; ~,& 

m=:£:iEiji7G, *EtWell19am~ NPnccH r1st:iEr1rtiiIEiNttlf§,~, 
DCI, 1§'~ SC-MCCH 1§,~,B{]1t$Jw, ~Elt~1$?JrJ£m~ NPDCCH __ts{] DCI 

S{]t§"~1st:iE SC-MCCH 1§ ,~, o 

35. t~ffltxfLl~* 34 fifrJ£B{]~ftti, Jtr=p, 1st:iE ~1~~uJ\lX$11"NtH§J1! 
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SC-MCCH ~ * B'-J We JI 11§ ,@, , ?fr J£ We JI 11§ ,@, r::p 'El tE ffl rt~ 45( ?fr J£ ~ ~ 
NPDCCH B'-Jtt1~1§*11§ ,@,~~Bt l'sJ1§*11§ ,@,, ~~'EltE ffl rt~4tiifrJ£~= 
NPDCCH B'-Jtt1~1§*11§ ,@,~~Bt 1'8]1§*11§,@,o 

36. t~ffltx.fLl~31< 34 iifrJ£B'-J:Efttr, Jtq:i, tI:1§ IPJ B'-Jtt1~__ttt~~st~Ll 
~:iE~~ NPDCCH 11§il!, ~Rft~=Bt~Ll~:iE~= NPDCCH 11§il!o 

37. *t!istx.fLl~31< 34 iifrJ£B'-J:Eirti, Jtr::p, tttt~~tt1~r~:iE~~ 
NPDCCH 11§il!, ~Rft~=tt1~r~:iE~= NPDCCH ffiJJ!o 

38. t~ffltJZ.fU~31< 34 iifrJ£B'-J:Efttr, Jtq:i, y=ifrj£ SC-MCCH 11§,@,~£m! 
~Q'§*ftH1~1§'7I'-1§ ,@, DII '/~ ,@, q:i, i~'I~ ,@,*ffl NPDCCH DCI ~A# _a* 
ffl SC-RNTI ~~U-'fx~t~A~llfiiBttiiQ P-RNTI xi CRC 15t#tHi~:ittirJJ!Jt}L 

39. t~thstx.fU~31< 34 iifrJ£B'-J:Efttr, Jtq:i, y=ifrj£ SC-MCCH 11§,@,~£m! 
~Q'§*ft~!l-'f'f~,@,q:i, t§'lI'-~11-'f'f~,@,1-~~B'-J DCI *ffl~A NPDCCH DCI 

~A# _a*ffl~U-'f3c~t~A~llfiiBttiiQ P-RNTI xi CRC ,t~~fi~:ittirJJ!Jt}L 
40. t~fflixfU~31< 34 iifrJ£B'-J:Efttr, Jtq:i, ~:iE'el* SC-MCCH 11§,@,~ 

£m!~O B'-J ~ n-¥1~ ,@, o 
41. t~ffltx.fU~31< 34 iifrJ£B'-J:Efttr, Jtq:i, y=ifrj£ SC-MCCH 11L@,~£m! 

~o 83 ~1-- r~ t~*1§'lI'- 0 

42. t~fflixfU~31< 34 iifrJ£B'-J:Efttr, Jtq:i, y=ifrj£ SC-MCCH 11§,@,~£m! 
~o 83 ~ 1' r~t~*t§'lI'- a 

43. ~frft:Eirti, 'EltE: 
~~~JE-7G, f~We1119tE~w4tlJ:Ellrir~iu1§ili NPDCCH r~:iET 

iriitnI;NiH§,@, DCI, y=ifrj£ DCI r::p§* i'~!./J'-!X:$JiNi1H1§il! SC-MCCH 11§ 
,@,~£m!~Q, ~RI§'lI'- SC-MCCH 11§,@,B'-]1-~~; ~El 

~=1sz:iE.7G, t~We1119*ffly=ifrj£ DCI B'-J1'§'7I'-1sz:iE SC-MCCH 11§,@,o 
44. t~fflixfLl~31< 43 iifrJ£8'-J:Eirti, ~'EltE: 
1st:iE ~-/J'-!X~tlfNiH§il! SC-MCCH ~*B'-JWeJl11§,@,, ?frJ£WeJl11§ 

,@, 41 §1§ ffl r1~4)(?frJ£ NPDCCH B'-Jtt~t§*ffi ,@,~~Bt ['s];;r§ *11§ ,@, o 
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INTERNATIONAL SEARCH REPORT 
International application No. 

PCT/CN2017/096794 

A. CLASSIFICATION OF SUBJECT MATTER 

H04W 4/06 (2009.01) i 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

H04W 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

WPI; EPODOC; CNKI; CNPAT: $:Ji~tUil§m, i!'L/J, iR $:Ji~t1Jf§m, ~ffi.~~.B~.~~.ffi~.-~.~~~A~~~ 
tiiJt :!mt}t, NPDCCH, SC-MCCH, DCI, scramble, notification, RNTI 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X CN 101998270 A (ZTE CORP.), 30 March 2011 (30.03.2011), description, paragraphs 1-44 
[0005]-[0024] 

A CN 102083003 A (DATANG MOBILE COMMUNICATIONS EQUIPMENT CO., LTD.), 1-44 
01 June 2011 (01.06.2011), entire document 

A CN 102695129 A (ZTE CORP.), 26 September 2012 (26.09.2012), entire document 1-44 

A CN 101883323A(CHINAMOBILECOMMUNICATIONS CORPORATION), 10 1-44 
November 2010 (10.11.2010), entire document 

A US 2014044071 Al (SCAIPLAHOLDINGS INC.), 13 February 2014 (13.02.2014), entire 1-44 
document 

□ Fmiher documents are listed in the continuation of Box C. 181 See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date 

"A" document defining the general state of the art which is not 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 

considered to be of particular relevance invention 

"E" earlier application or patent but published on or after the "X" document of particular relevance; the claimed invention 

international filing date cannot be considered novel or cannot be considered to involve 

"L" document which may throw doubts on priority claim(s) or 
an inventive step when the document is taken alone 

which is cited to establish the publication date of another 
"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
citation or other special reason (as specified) document is combined with one or more other such 

"O" document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person 

other means skilled in the art 

"P" document published prior to the international filing date 
"&" document member of the same patent family 

but later than the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search rep011 

11 October 2017 26 October 2017 

Name and mailing address of the ISNCN: Authorized officer 
State Intellectual Property Office of the P.R. China 
No. 6, Xitucheng Road, Jimenqiao LV, Yuan 
Haidian District, Beijing 100088, China 

Telephone No.: (86-10) 62413388 Facsimile No.: (86-10) 62019451 

Form PCT/ISN210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 
Information on patent family members 

PCT/CN2017/096794 

Patent Documents referred Publication Date 
in the Report 

Patent Family Publication Date 

CN 101998270A 30 March 2011 CN 101998270 B 10 December 2014 

CN 102083003 A 01June2011 US 2013176923 Al 11 July 2013 

KR 101500474 Bl 09 March 2015 

EP 2568727 Al 13 March 2013 

US 8908713 B2 09 December 2014 

EP 2568727 A4 24 September 2014 

KR 20130014596 A 07 February 2013 

WO 2012041193 Al 05 April 2012 

CN 102695129 A 26 September 2012 EP2690894 Al 29 January 2014 

US 2013215761 Al 22 August 2013 

WO 2012126210Al 27 September 2012 

EP 2690894 A4 11 February 2015 

EP2690894 Bl 26 July 2017 

US 9491644 B2 08 November 2016 

CN 101883323 A 10 November 2010 CN 101883323 B 26 December 2012 

US 2014044071 Al 13 February 2014 CN 103380649 A 30 October 2013 

GB 2488608A 05 September 2012 

GB 201102893 DO 06 April 2011 

GB 2488608 B 06 November 2013 

WO 2012110829 Al 23 August 2012 

GB 2488971 A 19 September 2012 

GB 2488971 B 24 June2015 

EP 2676503 Al 25 December 2013 

GB 201109488 DO 20 July 2011 

CN 103380649 B 01 March 2017 

US 9094182 B2 28 July 2015 

Form PCT/ISN210 (patent family annex) (July 2009) 
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~~ffe~~tlH~- 00Pi'f3il'r~ 

PCT/CN2017/096794 

A. :E~S{J~~ 

H04W 4/06(2009.0l)i 

1§:!W. 00 ~i-'lJ-fiJJJ'"~ (IPC) EllZ:;g-[PJ Stt§:!W. 00 %JJ'"~fp IPCW3#'.7J'-~ 

B. ft~~9li!il 
;t&~ 1't<Jmft£~[Vi::itmk (1$13,~ JJ'"~*~fPJJ"~~) 

H04W 

~*frft[~~~*~~-*~&::itmk~*~;t&~::itmk 

fr00 ~$;t&~stil'l#J ~ ~-=f3¥J/:~l-~ C'l&~W~1sf~, fP{fffl ~;t&~ijij C:f,ul{f,E§) ) 

WPI; EPODOC; CNKI; CNP AT:~ tftl5'_ mUf~ jj:i, lfL/J,tR~:tl~miJ1~,i!i, ~m, 1t~, mHi:i, aiP, 1~~' ~~' 'ti~~ 
A~rl1liStt$iR, tm:J'Jt, NPDCCH, SC-MCCH, DCL scramble, notification, RNTI 

C. *~*3tftt: 

~ :JI't* 5 I ffl ::it 14 , 1-'.-~st, t~aJltB~-%3:m i'B~~:t'Z.-fiJ~* 

X CN 101998270 A C* ~mtilllffi:i5t:W ~t!0"§1) 20114 3J=j 308 (2011 - 03 - 30) 1-44 
i5t~15~ [0005]-[0024] $JI: 

--------------------------- ------------------------------ --------------------------- -------------------------
A ICN 102083003 A (j::)lg~i)Jiffi 1~~ 1'lr:W ~['!0"§1) 20114 6J=j 18 (2011 - 06 - 01) 

I 

1-44 
1£::it 

--------------------------- ------------------------------ --------------------------- -------------------------
A ICN 102695129 A (*~mt ifllffi:fu\.W ~t!0"§1) 20124 9J=j 268 (2012 - 09 - 26) 

I 

1-44 
1£::it 

--------------------------- ------------------------------ --------------------------- -------------------------
A ICN 101883323 A ( i=p 00 f$ i)J mt fi * Lii 0 "§1 ) 20104 11 J=l 108 (2010 - 11 - 10) 

I 

1-44 
1£::it 

--------------------------- ------------------------------ --------------------------- -------------------------
A I us 2014044071 Al (SCA:X:-'/f1'l.~Jffi::W ~['!0 "§1) 20144 2J=j 138 (2014 - 02 - 13) 

I 

1-44 
1£::it 

--------------------------- ------------------------------ --------------------------- -------------------------

0 :!t*::it14frct~~~t:m *3'Ll :±1 o 0 Yi!. fPJ i~ -'lJ-fLl llfHit- o 

* '31Jtl:iti41¥l~f;jl:~~: "I" 1=E $ iii B !'\Z tt5tt£ B z.J§ 0 ;(Jj, ~ $ iii ::f ;Jc!lffi.JM!, fil:'BTE!!lfri'I' 
"A" R:'B::fffi~ffi~l¥l~~Tm~tt*-H~~l¥!Jt# 

btllJlz.:E!l!.iQ:J'\Z@::E!l!.1¥!1=EJ§Jti4 
"X'' t:/t~U;t!l~l¥!:itf4, ~'3.tl!~ J;/!.H~Jt 14, iJ.JE'.~$:ilf/:=!Pi¥JbtllJl::fi! 

"E" 1=EOO~$iliBl¥J3xJ'\Zz.J§0;(Jjl¥J1=E5t$-wr!'\Z~~ Wf w! 1¥! !'\Z::f ~ ~ {,)J m:11 
"L" i=iJ i'igxti-lt5tt£~ $:rtJ .1=1xitfltt1¥J :z fit-, !'\Z:'Bm JE'. ~ -'.liB lltl Jtf4 "Y" tnut!l~ sg:sz: 11t-. 3~Jt#~~-~!'\Z~~~~~Jt#~~~ 

1¥! 0;(Jj B Jm'311tl 1¥11'\Z~iz;i:JtftM:/t~:E!I!. EIJJm'3 I Jtl 1¥!:itftt- ( :/zr:i~f;jl: .§.i!:f'11~~xtr*@l:l$ttt*Aln:'B ~Jm~ Yt!.st. ~*1:i=!Ps(:rbt 
i~llJl 1¥!) ~JFG~~{,:rJm:'tct 

"O" l'±PE:.1=1~0:lf, ffffl' JU!:'/,[J'\Z;ltftl!.1i:it0:lfl¥!Jtftj: ''&" !RJ1i~~fLll¥!:itf4 
''P'' 0;(JjB5trOO~$-wrB@~rm~*l¥ltt5tt'zBl¥!:it# 

OO!l~;t&~~~i:itJ1¾~ 8 :ltA oo ~i;t&~t~aml3* 81,,11 

20174 lOJ=j 116 20174 10 J=j 266 

ISA/CN~ ;g;f)JZ;f P ffip *:1:-t!!:l:.!l: ~ :t'Z '§ ff.t 
i=p $A ~~fp 00 00 *3;PiR?=:t'Z!ea (ISA/CN) g~ 
i=p oo ~t~m~iJEIR JIT n mw ±~fi!M~ 100088 

11¥~~ (86-10) 62019451 ~i!~~ (86-10) 62413388 

~ PCT/ISA/210 (~2§1.) (200947J=l) 
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~~ffe~~tlH~- ~Pi'f3il'r~ 
*-r~~~f-1J1¥-.Jf~,%', 

PCT/CN2O17/O96794 

:r&~ffl.is-5 I ffl l'f1~trJ:>e1it- I 
0:fff 8 

I !P]Jj~~trJ I 
0:fff8 

('qo/ Jl/B) ('¥/ Jl/8) 

CN 101998270 A 2011'¥ 3}l 308 CN 101998270 B 2014'¥ 12}l 108 
------------- --- --------- ------------ --- --------- --------- --------- -------------------

CN 102083003 A 2011'¥ 6)=j 18 us 2013176923 Al 2013'¥ 7)=j 118 
KR 101500474 Bl 2015'¥ 3}l 98 
EP 2568727 Al 2013'¥ 3)=j 138 

us 8908713 B2 2014'¥ 12}l 98 
EP 2568727 A4 2014'¥ 9}l 248 

KR 20130014596 A 2013'¥ 2}l 78 

WO 2012041193 Al 2012'¥ 4}l 58 
------------- --- --------- ------------ --- --------- --------- --------- -------------------

CN 102695129 A 2012'¥ 9}l 268 EP 2690894 Al 2014'¥ l}l 298 

us 2013215761 Al 2013'¥ 8)=j 228 

WO 2012126210 Al 2012'¥ 9)=j 278 

EP 2690894 A4 2015'¥ 2}l 118 

EP 2690894 Bl 2017'¥ 7 )=j 268 

us 9491644 B2 2016'¥ ll}l 88 
------------- --- --------- ------------ --- --------- --------- --------- ----------------------

CN 101883323 A 2010'¥ ll}l 108 CN 101883323 B 2012'¥ 12}l 268 
------------- --- --------- ------------ --- --------- --------- --------- -------------------

cs 2014044071 Al 2014'¥ 2}l 138 CN 103380649 A 2013'¥ lO}l 308 
GB 2488608 A 2012'¥ 9}l 58 

GB 201102893 DO 2011'¥ 4}l 68 
GB 2488608 B 2013'¥ ll}l 68 

WO 2012110829 Al 2012'¥ 8)=j 238 

GB 2488971 A 2012'¥ 9)=j 198 

GB 2488971 B 2015'¥ 6}l 248 

EP 2676503 Al 2013'¥ 12}l 258 

GB 201109488 DO 2011'¥ 7 Jl 208 

CN 103380649 B 2017'¥ 3}l 18 
us 9094182 B2 2015'¥ 7 )=j 288 

------------- --- --------- ------------ --- --------- --------- --------- -------------------

IPR2024-00986 
Petitioners’ Exhibit 1002 

Page 000127



PATENT COOPERATION TREATY PCT /CN2017 /096794 

ADVANCE E-MAIL 

PCT 
NOTIFICATION OF THE RECORDING 

OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instrnctions, Section 422) 

Date of mailing (day/month/year) 

16 January 2019 (16.01.2019) 

Applicant's or agent's file reference 

IP170184 

International application No. 

PCT/CN2017/096794 

1. The following indications appeared on record concerning: 

~ the applicant D the inventor 

Name and Address 

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 

IMPORTANT NOTIFICATION 

International filing date (day/month/year) 

10 August 2017 (10.08.2017) 

D the agent □ the common representative 

State of Nationality State of Residence 

Telephone No. 

Facsimile No. 

E-mail address 

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

~ the person D the name D the address □ the nationality □ the residence 

Name and Address State of Nationality State of Residence 

FG INNOVATION COMPANY LIMITED CN CN 
Flat 2623, 26/F Tuen Mun Central Square, 22 Hai Wing Road, Tuen Mun, Telephone No. 

New Territories 
Hong Kong Facsimile No. 
China 

E-mail address 
D 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: 

~ 
□ 
□ 

the receiving Office 
the International Searching Authority 
the Authority(ies) specified for supplementary search 

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

Facsimile No. +41 22 338 89 65 

Form PCT/IB/306 (January 2009) 

□ the International Preliminary Examining Authority 

~ the designated Offices concerned 

□ the elected Offices concerned 

□ other: 

Authorized officer 

Yuan Zhiyong 
e-mail pct.tearn2@wipo.int 
Telephone No. +41 22 338 74 02 

l/H4YAN3RMG3EGV0 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/324,359 02/08/2019 2180 US76497 4 4 

145688 
SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

CONFIRMATION NO.1032 
FILING RECEIPT 

1111111111111111111111 m~mll!l)~lll'I 11111111111111111111111 

Date Mai led: 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 

lnventor(s) 

Applicant( s) 

Chongming ZHANG, Pudong, Shanghai, CHINA; 
Renmao LIU, Pudong, Shanghai, CHINA; 
Shohei YAMADA, Sakai City, JAPAN; 

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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

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

Substitute for Form PTO-875 16/324,359 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 520 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 4 
(37 CFR 1.16(i)) 

minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 4 minus 3 = 1 X 460 = 460 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2040 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ 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 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 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. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** 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 found in the appropriate box in column 1. 

IPR2024-00986 
Petitioners’ Exhibit 1002 

Page 000132



MULTIPLE DEPENDENT CLAIM Application Number Filing Date 

FEE CALCULATION SHEET 
16324359 

Substitute for Form PTO-1360 
Applicant(s) Chongming ZHANG (For use with Form PTO/SB/06) 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * * 
AMENDMENT AMENDMENT 

lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend lndep I Depend 

51 

2 52 

3 2 53 

4 2 54 

5 2 55 

6 2 56 

7 (1) 57 

8 58 

9 59 

10 60 

11 61 

12 62 

13 63 

14 64 

15 65 

16 2 66 

17 2 67 

18 (1) 68 

19 69 

20 70 

21 71 

22 72 

23 73 

24 74 

25 75 

26 76 

27 77 

28 78 

29 79 

30 80 

31 81 

32 82 

33 83 

34 84 

35 85 

36 86 

37 87 

38 88 

39 89 

40 90 

41 91 

42 92 

43 93 

44 94 

45 95 

46 96 

47 97 

48 98 

49 99 

50 100 

Total lndep 8 4 0 

Total 42 .J 0 0 
Depend 

Total 50 4 0 
Claims 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

U.S. APPLICATION NUMBER NO. 

16/324,359 

145688 
SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

Date Mai led: 03/01/2019 

FIRST NAMED INVENTOR 

Chongming ZHANG 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY. DOCKET NO. 

US76497 
INTERNATIONAL APPLICATION NO. 

PCT /CN2017 /096794 
I.A. FILING DATE PRIORITY DATE 

08/10/2017 08/11/2016 

CONFIRMATION NO.1032 
371 ACCEPTANCE LETTER 

11111111111111111111111111111111111111111111111 lllill~IJ~~~~~l)~IJ~l)ll!IH~ 

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

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

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

02/08/2019 

DATE OF RECEIPT OF 35 U.S.C. 

371 (c)(1) and (c)(2) REQUIREMENTS 

The following items have been received: 

• Copy of the International Application filed on 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). 
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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 
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I. 

Doc Code: PA .. 
Document Description: Power of Attorney PTO/AIN82A (07-13) 

Approved for use through 11/30/2014. 0MB 06.."ii-005i 
L!.S. Patent and Trademark Offic',e: U.S DEPARTMENT OF COMMERCE 

Under the Papen.vork Reduction Act of 1995, no persons are required to respond to a conection of 1nforrnatfon unless it displays a vaiid CJMB contro! number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/A!A/828) 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 
direGted, the Power of Attorney will not be recofinized 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 Name 

Attorney Docket Number US76497 

SIGNATURE of Aoolicant or Patent Practitioner 

Signature /Calvin H Chai/ Date (Optional) 2019-03-20 
Narne Calvin H Chai Registration 68009 

Number 

Title (if Applicant is a Patent Practitioner 
juristic entity} 

Applicant Name {if Applicant is a _juristic entity) I SHARP KABUSH!K! KAISHA,FG Innovation Company Limited 

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

□ *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 to me (and by the USPTO !o 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 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Tirr1e wi!! vary dependin\J upon the individual case. Any cmnrnents on the amount of Hme 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. 

ff you need assistance in completing /he form, ca!/ 1-800-PT0-9199 and select option 2. 
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[ 

OocCode: PA.. 
Document Description: Power of Attorney PTOIAIA/828 (07-13) 

Approved for use through 11/30l2014. 0MB 0651-1)051 
U.S. Patent and Trademafk Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduclion Act of 1995, no persons are required to respond to l!I collection of inbmation unless it displays l!I valid 0MB eonlrol number 

POWER OF ATTORNEY BY APPLICANT 

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

I --··· Number 
I n•~o. 

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

[Z) I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact au business-in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: ~ · 
OR 145688 J 

□ I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIAl82A} or identified above. {Note: Complete form PTO/AIAl82C.) 

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

IZ] The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: f I OR 
Finn or 
Individual Name 

Address 

City I State I I Zip I 
Country 

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

(SHARP KABUSHIKI KAISHA 

B Inventor or Joint Inventor (title not required below} 

Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

IZ1 Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
aoolication or is concurrenUv beina tiled with this document) {provide sianer's title if aoolicant is a iuristic entitv\ 

SIGNATURE of Applicant for Patent 

The l!_ndersigned (whose title is supplied below) is authori~ to act on behalf ~f the applicant (e.g., where the applicant is a juristic entity). 

Signature /Motolaka Taneyaf 1 Date (Optional} I 
Name Mototaka Taneya 

Title MANAGING OFFICER BU PRESIDENT CORPORATE RESEARCH &-DEVELOPMENT 

~ Signature - Thi$ 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 tha11 one applicant, use multiple forms. 

EZITotalof l forms are submitted. 
0 C 0 

This collec::lion or infonnation IS required by 37 CFR 1.131, 1.32. and 1.33. The information IS required lo obtain or retain a benefit by lhe 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 colleclion is estimated to take 3 minutes to complete. 
including gathering, preparin9, l!llld submitting !he completed application form to the USPTO. Time will vary depending upon lhe individual case. Any comments on the amount 
of time you require .to eomplete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Pl!llent 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. UND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca" 1-BOO-PT0-9199 and select option 2. 

I 

) 
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Electronic Acknowledgement Receipt 

EFSID: 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1318384 

1 Power of Attorney US76497190320POA.pdf no 3 
2972a00916996d9c04599b3d48b563b859 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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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. 

Confirmation No. 

Applicant 

Attorney Docket No. 

Customer No. 

Application Filing Date 

Examiner 

Art Unit 

Mail Stop OIPE 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, Virginia 22313-1450 

16/324,359 

1032 

Sharp Kabushiki Kaisha, et al. 

US76497 

145688 

February 8, 2019 

TBD 

TBD 

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 of2 
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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.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, 

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 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/324,359 02/08/2019 2180 US76497 4 4 

145688 
SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

CONFIRMATION NO.1032 
FILING RECEIPT 

1111111111111111111111 m~mll!l)~lll'I 11111111111111111111111 

Date Mai led: 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 

lnventor(s) 

Applicant( s) 

Chongming ZHANG, Pudong, Shanghai, CHINA; 
Renmao LIU, Pudong, Shanghai, CHINA; 
Shohei YAMADA, Sakai City, JAPAN; 

Sharp Kabushiki Kaisha, Sakai City, Osaka, JAPAN; 
FG Innovation Company Limited, Tuen Mun, CHINA; 
01 IOIIQII 1i11g ZI 1811§, Pado11g, 011811§1 ,ai, 01 llf~A 

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 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

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

Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1. 76 

Application Number 

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

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

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B ~hongming I ~HANG I B 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City tudong, Shanghai II Country of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 1111, Jinhai Rd 

Address 2 

City I f=>udong, Shanghai I State/Province 11 

Postal Code I ~01206 I Countryi I FN 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I B ~enmao I ~IU I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City tudong, Shanghai II Country of Residence i l~N I 

Mailing Address of Inventor: 

Address 1 No. 1111, Jinhai Rd 

Address 2 

City I t=1udong, Shanghai I State/Province 
11 

Postal Code I ~01206 I Countryi I FN 

Inventor 6 I Remove I 
Legal Name 
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Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1. 76 

Application Number 

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

Prefix Given Name Middle Name Family Name Suffix 

I B '3hohei I frAMADA I B 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Eakai City llcountry of Residence i l~P I 

Mailing Address of Inventor: 

Address 1 ~o SHARP KABUSHIKI KAISHA 

Address 2 1, Takumi-cho, Sakai-ku, 

City I '3akai City, Osaka I State/Province 11 

Postal Code 1 ~90-8522 I Countryi I ~p 

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

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

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

Customer Number ~45688 

Email Address eoa-proce@scienbizip.com I Add Email I I Remove Email I 
Email Address eoa-cbd@scienbizip.com I Add Email I I Remove Email I 
Email Address eoa-procc@sbp-us.com I Remove Email I 

Application Information: 

Title of the Invention 

Attorney Docket Number Small Entity Status Claimed D 
Application Type 

Subject Matter 

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any) 1 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1. 76 

Application Number 

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

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

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

i-

I 

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

I 11 

Publication Information: 

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

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

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

Representative Information: 

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

Please Select One: • Customer Number I US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number ~45688 

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 tending I,. I Remove I 
Filing or 371 (c) Date 

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

I ► 371 of international I,. PCT /CN2017 /096794 ~017-08-10 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I by selecting the Add button. 
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Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST 
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 .S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

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

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

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

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

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

~01610658544.6 ~N ~016-08-11 

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

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

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

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Approved for use through 04/30/2017. 0MB 0651-0032 

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

US76497 Attorney Docket Number 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST 
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 (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box 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 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

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

application. 

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

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

Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL MULTICAST 
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 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

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

Joint Inventor 

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

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

1 ... 1 

Name of the Deceased or Legally Incapacitated Inventor: I I 
If the Applicant is an Organization check here. ~ 
Organization Name I ~harp Kabushiki Kaisha 

Mailing Address Information For Applicant: 

Address 1 ~, Takumi-cho, Sakai-ku, 

Address 2 

City Sakai City, Osaka State/Provi nee 

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

Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1. 76 

Application Number 

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

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

I Clear I 

@ Assignee 
I 

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

Joint Inventor 

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

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

1 ... 1 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. ~ 
Organization Name I ~G Innovation Company Limited 

Mailing Address Information For Applicant: 

Address 1 :::-1at 2623, 26/F Tuen Mun Central Square 

Address 2 122 Hoi Wing Road, New Territories, HK 

City lruen Mun State/Provi nee 

Country I tN Postal Code 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

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

Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number US76497 
Application Data Sheet 37 CFR 1. 76 

Application Number 

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

Prefix Given Name Middle Name Family Name Suffix 

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

Address 1 

Address 2 

City 11 State/Province 

Countryi I 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. I Add I 

Signature: Remove 

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

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see 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 fTung-Yun McNally/ Date (YYYY-MM-DD) Q:019-02-08 

First Name ~ung-Yun I Last Name I ~cNally Registration Number 66,725 

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

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

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

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

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

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

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

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuantto the 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.5.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

EFSID: 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

585109 

1 Miscellaneous Incoming Letter US76497190320MIL.pdf no 14 
14c0f0c504cf7d38e 19486d43d81 d8Se219c 

5355 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: N572 

UNITED STATES PATENT AND 'IRADEMARK OmcE 

APPLICATION NUMBER 

16/324,359 

145688 
SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 · 
Los Angeles, CA 90071 

Cc: SCIENBIZIP, PC 
550 SOUTH HOPE STREET 
SUITE 2825 
LOS ANGELES, CA 90071 

FILING DATE 

02/08/2019 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addregg: COMMISSIONER FOR PATENTS 

FIRST NAMED APPLICANT 

Chongming ZHANG 

P.O. Box 1450 
Alexw111ria, Vuginia 22313-1450 
www.u,plo.gov 

A TTY. DOCKET NO/TITLE 

US76497 

CONFIRMATION NO.1032 

1111111111111 !11111~ 1111111111 Ill~ 1~111111111111 lllll 1~1111111111111111111111111111~11111 
*OC000000106871843* 

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. 

D 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. 

D The revocation is not signed by the applicant, the assignee of the entire interest, or one particular 
principal attorney having the authority to revoke. 

D The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(c) has not been 
received. 

D The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee. 

D The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided 
by 37 CFR 3.71. 

D 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). 

D The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and 
Trademark Office. 

/" 
12( 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. 

D A 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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UNITED STATES PATENT AND 'TRADEMARK OmcE 

Doc Code: N572 

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

P.O. Box 1450 
Alexandria, V,rgjnia 22313-1450 
www.uspto.gov 

received. Thus, the addition of the inventor has resulted in the loss of power of attorney in the 
application. See 37 CFR 1.32(e). 

D 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). 

D 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. 

D 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). 

D 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 s·hould be directed to the Application Assistance Unit at 571-272-4200. 

Applicatiof'.i/ Assistance Unit 
571-272f200 

,. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

16/324,359 

145688 
SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

FILING OR 3 71 (C) DATE 

02/08/2019 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT 

Chongming ZHANG 
ATTY. DOCKET NO./TITLE 

US76497 

CONFIRMATION NO.1032 
MISCELLANEOUS NOTICE 

1111111111111111111111 ll]~!l]!~l!~IU!IU~ 1111111 11111111111111111111111 

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 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/324,359 02/08/2019 2414 2180 US76497 4 4 

145688 
SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

CONFIRMATION NO.1032 
CORRECTED FILING RECEIPT 

1111111111111111111111 m~mll!ll~!HIJ 11111111111111111111111 

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 

lnventor(s) 

Applicant( s) 

Chongming ZHANG, Pudong, Shanghai, CHINA; 
Renmao LIU, Pudong, Shanghai, CHINA; 
Shohei YAMADA, Sakai City, JAPAN; 

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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

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

APPLICATION NUMBER 

16/324,359 

145688 
SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

FILING OR 3 71 (C) DATE 

02/08/2019 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Chongming ZHANG US76497 
CONFIRMATION NO.1032 

PUBLICATION NOTICE 

111111111111111111111111]~!1]!~1!~1! ~! l~ijl] 11111111111111111111111 

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

Publication No.US-2019-017 44 7 4-A 1 
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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16R00986/US 

Attorney Docket No.: 

COMBINED PATENT ASSIGNMENT AND DECLARATION 
(37 CFR 1.63) 

,talfl±iJM'ffi' i=!i {'tj- ~lfe;Jl-(37 CFR 1.63) 

0 ~NGJl±l/1\lL *1tli 

0 __ 1F __ F.! __ Bf;::l:f:lm.Ji~hi:*@l!±!lffii!H)L\f;j: 

PCT @l~l:f:l)Mffl,~ ___ _ 

J:. !cl::: l'lfalff-~htc 1:1:l !Ml::l:;fkt.f 111: PX t.,tc, a::tdi1"F PX~ ff µJ L,/:tGJ 15' 
<Y.i?>$=a:;:.:r;::7!a ~ l,~9 a 

;f/_,,f;:J:, ii'Ld.f:$::l:f:l/j[pgc·~lif>-R6tt n,~9taf:lGJiH)JGJ9tflJlit, £1~t;t 

~1JJGJ~la]9tSJj~c•;J5QC:1~0i't o 

fkfi:$::7Ia~N~~;ittfGJWl±lt~bQl±llftJ/.OJf;k:J~t~t1L,, l'J!M 
l,'(L\*9o 

;FL,.[;:J: 37 CFR 1.56 f;:JE~6hQ!f-J3Lf·l1:f;::nfYNt,JfL,.0)%fJ~'t"ZGJ 

11u&1;::>L't~ffi31:::00ffe't~tuitJ;v,;{5.:t :§J,£~L n ,i"t" 

;$::1'/P·X~1:'~iiitA)::ll!fllitLQJ:~a1:::~~L,t.:9tflJl~fj:, J:llc~!f-J 
'.(E~hG:$::l:f:l]j[f;::fclt'9 ,M{j,JEO)ffesl'IAH, n \~ tcfl>, *t.:, 

1 Takumi-cho, Sakai-ku, Sakai City, Osaka 590-8522; Japan 0) 

Sharp l<abushikl Kaisha cl,~ V: Flat 2.623, 26/F Tuen Mun 

Central Square, 22 Hoi Wing Road. Tuen Mun, New Territories. 

HI(, China 0) FG Innovation Company Limited (~~~A) (a::$::t±I 
!Mt3J:d*ffesBflf:::~1sl"-G>:@:tGJtfi;fi1J, tl®:, t3J:tff1J~, i'J60'I:::~ 

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: 

D The attached application, or 

0 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. 

I believe that I am the original Inventor or an original Joint 
inventor of a claimed invention in the application. 

I have reviewed and understand the contents of the application 
for which this assignment with declaration Is being submitted. 

I am aware of the duty to disclose to the Office all Information 
known to me to be material to patentabllity as defined rn 
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 l<abushikl l(alsha of 11 Takumi-cho, Sakai•ku, 
Sakal City, Osaka 590·8522, Japan, and FG Innovation Company 
.b.!.!Il1!fil! of Flat 2623, 26/F Tuen Mun Central Square. 22 Hoi 
Wing Road, Tuen Mun, New Territories, 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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~1:1:Jm;15J:tf §'Eaflt::tt L t1¥}G:ti{i*~ Fk.l, ;15J:u'-'g I\Z OJnffil 1: 

~f1~:t1,<5t1/1J!FifiEOJl&1~i:m-~ L n \{) t::J/J, 

■§l':AtJ'6■iltA"-OJ 1 ~Jl,($1.00)0J 1i:tk ~\a5J:UfO){tMJ::tf ffi 
K81tsJl;:~-j·~, t©~f;Ji:t;:;:f;:TitJilU..,f.:-'j;;t -C· 

Jil;JlAli, ■§l:A, tOJ:/&~=il!tt:>J:tf~'i!hI,A /;:x-f Lt, '91\-CO)'.B' 

1u1:1:Jm;15.:1:u·m~l:l:lo:i*1tJ-c, y;1- 1J:tJ%~rnil0)*1:1:Jm;15J:rJ1:2: 
{;: fffl m~ tl,f:: lf&tlfl {;:: %f 9 i ~ "( O),flJ!ilj, 1ff FJR;l5 J: (f;flj ~ ( t ©{~OJ 

~~i*V~~OJ~,XU~©~OJ--g~~-~~;15J:UOO■ 

mJE'.OJ~T:OJ9/\tOJttf1J~•m , tJ:6cJ1;:f§J1±1Lm"5J::u9EaJH;: 

:ML Z~M~:tif.:*~t1fff~iE"5J:rJ.:COJ~t0)¥.f§'Efi~%iP, lli;ffl'. 
;!5J:Cffiljj_:;l,a.:9 0 

ilUffl'.A Ii, * ■;fl •;15 J: tf Mi~ f;:tgf4!1! 't ~ ■iffl'., P.!x:ro, ~~ tJ J: 
U1Jt~©~.1'zd'JJ:U8m\'fil1/mtb;tl,i'J:L\Z:ti~~l,*g" 

■:JlA/;t, ■~A1.r6f~t1!tf&:>-.,t::~is, ■1J!'.A1.J~9;0 •Jtivtttc·~ 
0, s~l:l:lmJt 9EaJ.l, ;l5J:tf~ffiJEl;:1J\1J1b-Q3lJlt,7JtJ:~~;15J:u~ 

;ft1i■~J..!;:~{#L, ■~AthZ,~tJ;.tJ:991\"(0)~;fStl;:~ti□ OJ 

j;ffiffiif~QZ::ttJ:<~:t; l,, ;:t1,1;:•~9Q~\D1 i'J:QT)~SJ:tfiff:~ 

/;:;J5L\tliiE.'t 0Z:tf;:f§J;ii:l,*'t o 

;t:lxli*'.lill'. §1 N~i!!UJl•r;:d)~)Zi1&;&:f;:tJ:~ttt:-t,7JO)_m~O)flilH~ 
1i 18 USC 1001 {;:~-j\~iiJ~&:>0~\f;;J: 5 iJ;:J.-j,~©i1rJ~*f.:l;tii!ii:1.i 

t;:J:-@9&ii'Jl;:~t~7a>Z:t r~ ['/5];&:L,a:g" 

*••M~■••u.~~9i•~©■n•&u•••OJ~• 
1Jlltfl~:z-c•g" 

LEGAL NAME OF FIRST INVENTOR/ASSIGNOR 

m 1 0J9EflJ:f~·;~nAOJtt5't.1£:t; 
Inventor: 

§£1:!JI'i!i: ZHANG, Chongmlng 
Signature: 

2 

LEGAL NAME OF SECOND INVENTOR/ASSIGNOR 

ffi 2 OJ~flJ.I~ /■;ltA©tt5't.1£:t; 
Inventor: 

§EAJI'i!i: LIU, Renmao 
Signature: 

it:t;: 

I LEGAL NAME OF THIRD INVENTOR/ASSIGNOR 

16R00986/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 
consideration, receipt thereof is hereby acknowledged, 

ASSIGNOR{$) sell, assign, and transfer to ASSIGNEE(S), fts 
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 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($) agree(s), when called upon to do so by the 
ASSIGNEE($), to provide ASSIGNEE($) with all pertinent facts and 
documents relating to the appllcatlon, the invention, and the 
Letters Patent as may be known and accessible to ASS!GNOR(S); 
to sign without further consideration all papers deemed 
necessary by the ASSIGNEE(S); and to testlfy as to the same ln 
any interference or litigation related thereto. 

I 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 (SJ years, or 
both. 

The combined declaration/assignment is an accurate translation 
of the corresponding English language assignment and 
declaration. 

Date: 

8M: 

Date: 

Bfi: 
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~ 3 OJ 95 llfl '1l:t /1151.t A OJ iE 'it 1£ ~ 
Inventor: 

95fl}l:;!:f: 
Signature: 

~~: 

YAMADA, Shohel 
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16R00986/US 

Attorney Docket No.: 

COMBINED PATENT ASSIGNMENT AND DECLARATION 
(3 7 CFR 1.63) 

1talf l±lJm~ e11t ~Ml,ll=IIC37 cFR 1.63) 

□ 
0 

fiis f,J- 0) tU WJ't i: t.:: f:;t 

__ :tp __ f.J __ 1:1 1:: ltJJm ~- .tl, t:::. * llil l±llirfJ ;Ji;, o t,' 
Ii PCT Dill~l±Jl.ffiffi,ry- ____ _ 

J::llel::flfl~ ~ ht.::U:lffiiJH;J:fl,7i,ftm lJ.::, £ tdi·f'FfJY::ti'fl"fr~J L 
~~O)~;Ji;,o.:ti-::=~~iL£~ 

fi,f';J:, ;f:£dJ~;$:l±lflriVrt'lill>lt ~ ;r1..t1, \~deflflO)Jlii9]/J)3ef:lfl*' 
*~~-~O)~~~f:lfl~-e~Qcm~*~ 

;f:f, !± ;$:'.El: § ft~ ~jg.Hi-0) fJlH±I ! :: ~H:i o U:\JNJ.10) 17\J ~ :a: ~lN L , 
JJJ!~lf. L t Ir ' £ To 

;J:.l.!± 37 CFR 1. 56 l::7.f~~.tl,Q~fll"f·f!th:RfllffJ:f1,0)1;iloi-,-.::: 
tO)•jWyfH::--:>v ''L ~ Jii,1!;::fJf,1JFi- :0 ~f%il~ 3i><5:: c :a:tt:g~ Lt 
l,\;j;:i-u 

*lf~r*-'t'W.!il~A C ~,:P.f;J:;}1,{)J:Jci::~1:i Lt.::5eP}f;-j\,'f"f-;J:, J::ttc 
't."~77.f ~ ;j-1,,;S *rHl!lfil.:'.:m:11\v:-r Q !f'<'I-i'EO) ~r]FJ :a: Lt I, \Q t::..li), 
i:t:::., 

1 Takuml-cho, Sakal-ku. Sakal City, Osaka 590-8S22, Japan (/) 
Sharp Kabushiki l(aisha ~ J: V Flat 2623, 26/F Tuen Mun 
Central Square, 22 Hol Wing Road. Tuen Mun. New Territories, 
HK, China rJ> FG Innovation Company Limited (t¥~5l:A) /:J::;t,: 
w■~J:.o*~~K~~~±tO)m~. *•' ~J:.o~~­
t.t 6 O{::: ~ ff{tl:.\Wti:J:3 J:. U3el]FJ1::xt L t1~ 6t1, <5 ;f(ffiiP'L ;J:-J J:. 
0«-,r,-.:::. -c!l):>1~00~xH ~n0 4'#/'rHtiEIJ)l<iWHrft'i~ L- ~n ,<5 t::.. 
ii), 

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: 

0 The attached application, or 

0 United States Application or PCT International Application 

Numb~r PCT/CN2017/096794 filed on August 10, 2017, 

! declare that: 

The above identified application was made or was authorized to 
be made by me. 

I believe that l am the original inventor or an orlginal joint 
inventor of a claimed invention in the application. 

I have reviewed and understand the contents of the application 
for which this assignment with declaration is being submitted. 

I am aware of the duty to disclose to the Office all information 
known to me to be material to patentability as defined in 
37 CFR 1.56. 

Whereas, the undersigned lnventor(s) hereinafter called 
ASSIGNOR($), have invented certain inventions described in the 
application identified above; and 

Whereas, Sharp Kabushlki Kaisha of 11 Takumi-cho. Sakai-ku, 
Sakai City, Osaka 590-8522, Japan, and FG Innovation Company 
Limited of Flat 2623. 26/f Tuen Mun Central Square, 22 Hol 
Wing Road, Tuen Mun, New Territories, 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 ln the United States and in any 
and all foreign countries; 
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LEGAL NAME OF FIRST INVENTOR/ASSIGNOR 
1ll'~ 1 (/) :11e r¥J */~~ill£ A. O') IE :it~ ~1 

Inventor: 
-Jellfl:.'fh ZHANG, Chongming 
Signature: 

~~: 

LEGAL NAME OF SECOND INVENTOR/ASSIGNOR 
ffi 2 0) !/ell,FJ~-;~il!£AO) IE it~~ 
Inventor: 
;en.A'(.]·: 
Signature: 
'114'.1; 

LIU, Renmao 

LEGAL NAME OF THIRD INVENTOR/ASSIGNOR 
tr➔ :3 0)~1~3tf /1t~i!ltAr7):iEi:t:~1JS 
Inventor: 
RflJJW: 
Signature: 
~-;f:,: 

YAMADA, Shohel 

l6R00986/US 

In consideration of the payment by ASSIGNEE($) to ASSIGNOR($) 
of the sum of One Dollar ($1.00) and for other valuable 
consideration, receipt thereof is hereby acknowledged, 

ASSIGNOR($) sell, assign, and transfer to ASSIG NEE(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 all rights 
under the Paris Convention as amended, or other relevant 
International Treaties and Arrangements. 

ASSIGNOR($) covenant(s} that no assignment, sale, agreement, 
or encumbrance has been or wlll be made or entered into which 
would conflict with this assignment and sale. 

ASSIGNOR($) agree(s), when called upon to do so by the 
ASSIGNEE(S), to provide ASSIGNEE($) with all pertinent facts and 
documents relatfng 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($); and to testify as to the same in 
any interference or litigation related thereto. 

I 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/assignment is an accurate translation 
of the corresponding English language assignment and 
declaration. 

Date: 
SH: 

Date: 
13 f'i·: 

Date: 
f:JN·: 
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9) D 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. 
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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)□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)□ All b)D Some** c)D None of the: 

1.□ Certified copies of the priority documents have been received. 
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Application/Control Number: 16/324,359 
Art Unit: 2473 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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 I, 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 exam pie, 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 
Art Unit: 2473 

Claim Rejections - 35 USC § 103 

Page 3 

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-loT. 

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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Application/Control Number: 16/324,359 
Art Unit: 2473 

UTRAN)]: 

Page 4 

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.Ba.2 SC~MCCH information acquisition 

5.8a.2.1 General 

I UB I I E-1.JTRAi.'li I 

SCPTM-Ct;nfigmwion 

Figure 5.Ba.2.1 ~1: SC-MCCH information acquisition 

The UE applies the SC-MCCH information acquisition procedure to acquire the SC-PThf control infom1ation that is 
broadcast by the E-UTRAN. The procedure applies t.o SC-PT.M capable UBs that are in RRC~IDLE or in 
RRC _ CONNECTED.. 

5 .. 8a.2.2 Initiation 

AUE intere-sted to receive MBMS services via SC-MRB shall apply the SC-MCCH information. acquisition procedure upon 
e.nt.ering the cell broadcasting ,\)stem1nfarmationBloclcType20 (e.g. upon powe.r on, following UE mobility) and upon 
rect:frving a notification that the SC-MCCH information has changecL AUE that is receiving an MBMS service via SC-MRB 
shall apply the SC-MCCH information acquisition procedure to acquire the SC-MCCH information that corresponds with 
the sorvfoe that is being received, a.t the start of each modification period. 

Unless explicitly stated otherwise in the procedural specification, the SC-MCCH lnform.ation acquisition procedure 
overwrites My stored SC-MCCH information, i.e. delta. ccnfiguration is not applicable for SC-MCCH information and the 
UE discontinue.'! using a field if it is absent in SC-MCCH information unless explicitly specified otherwise. 

5.8a.2.3 SC-MCCH information acquisition by the UE 

A SC-PTM capable UE shall: 

1> if the procedure is triggered by an SC-MCCH information change notification: 

2> start acquiring lhe SCPThfConfiguratfrm message from the subframe where the change notification was wceived; 

NOTE I: The UE continues using the previously recceived SC-MCCH information until 1he new SC-MCCll infon:nation 
has hem. acquired. 
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Further, Shin '372,324 discloses monitoring and receiving NPDCCH, see: 

Page 5 

16.6 Narrowband physical downlink control channel related 
procedures 
AUE shall monitor a set ofNPDCCH candidates (de,scribed in subclause l0.22 .. l of [3]) as configured by hig.her layer 
signalling for control information, where monitoring implies attempting to decode each of the NPDCCHs in the set 
acoo:rding to aU the monitored OC1 formats, 

The set ofNPDCCH candidates to monitor are defined in terms ofNPDCCH search spaces. 

The UE shall monitor one or more of the following search spaces 

- a Typel-NPDCCH common search space, 

- a Type2-NPDCCH common search space., and 

- a NPDCCH UE-spedfic search space. 

)]; 

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 

[(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: 
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5,8a,1.2 SC-MCCH scheduling 

Page 6 

The SC--MCCH infumiation (i.e. infunnation tranm1ittcd in messages sent over SC-MCCH) is transmitted periodically, 
using a configurable repetition period. SC-MCCH transmissions (and the associated radio resources and MCS) are indicated 
on.PDCCH. 

5,8a.1,3 SC-MCCH information validity and notification of changes 

Change ofSC-MCC.H information oruy occurs at specific radio frames, Le, the concept ofa modiffoation"period is used, 
\Vithin a modifre-ation peri~ the s-ame SC-MCCH information may be transmitted a number of times, as defined by its 
scheduling (which is based on a repetition period). The modification period boundaries are defined by SFN values fur which 
SFN mod m= 0, where m is the number of radio founes comprising the modification period. The modific.ation period is 
configured by means of Sj,stemlnjormationBlockType20. 

\Vhen ihe network changes (some of) the SC-MCCH information, h notifies the UEs about the change in the fin;t subframe 
which can be used for SC-MCC,'H transmiimion in a repetition period. LSB bit in S-bit bitmap when set to 'l' indfoates the 
change in SC-MCCH. Upon :receiving a change notification. a UE interested to receive MBMS scr.,ice.'> transmitted using 
SC-PTM acquires the tie•w- SC-MCCH infomudion starting from the same :mbfranw, The UE applk$ ihe previously acquired 
SC-MCCH information until the UE acquires the new SC-MCCH information. 

Sec 5.Sa.3.4 

SystemlnformationB/ockType20 

The 1B Systemlnformati£mRlackType20 contains the information required to acquire the control info=tion associated 
transnri~sion ofMBMS using SC-PTht 

Systemlnformafl'onBlockType20 information element 
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•••••••n•n•••••••--•••""• .. ••••••••--•••""""""""""'"""""°""""""""""'" ........ •••••••••••••--•--•••••••-<••••""••--••••••--•••""•"•"••••'"••••••"""""""""'""""•• .. •• .. •»•••••••••--•--•••••••--•••""""""""••-•••••••"• 

l_ SystemlnformationB/ockTypeZO Hekl descriptions ; 
i sc~mcch+Mod/ficationPeriod 
: Defines periodicalty appearing boundaries, I.e. radio frames for which SFN mod so-mcch-ModificationPeriod = 
! 0 .. The contents of different transmissions of SC-MCCH information can only be different if there is at least one 
i suci'l boundary in-between them .. Value rf2 corresponds to 2 radio frames, value rf4 corresponds to 4 radio 
i frames and so on. 
! sc.~nwch..tJunttion · · i 
! Indicates, starting from the subframe indicated by sc-mcch--FimtSubframe, the duration during which SC-MCCH \ 
! may be scheduled in non-MBSFN subframes. Absence of this IE means that SC-MCCH is ooly scheduled in · 
! the subframe indicated by sc-mcch-FirstSubframe. . i sc-,mcch-Offset . .•... . . . . . . ... ·. . . ... •. . . .· . . . . . . . ... ·.• . ·.·.. . . .• . . . . . . j 

! Indicates, togetl'ler with the sc-mcch-RepetitionP&nod, the radio frames In which SC-MCCH is scheduled Le. 
i SG-MCCH is scheduled in radio frames for whteh: SFN mod sc-mcch-RepetitionPeriad = sc-mcch-O/fset. , 
! sc•mcch .. flrstSubtrame · · = 

! Indicates the first subframe in whk:h SC-MCCH is scheduled 
i sc-mcch-RepetitionPedod · 1 
! Defines the interval between transmissions of SC-MCCH information, in radio frames, Value rf2 corresponds to \ 
L2 radlofrdmes, rf4 corresponds_to 4_radlo frarnesand_ so on.. .......... . ......... ......... . .. ...... ; 

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 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 

[(Fujishiro 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 POSCH 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 

Page 8 

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 number information of the MPDCCH (or NPDCCH) corresponding to the SC-

MTCH and the repetition number information of the narrowband POSCH 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)]. 

Therefore, 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 multicasVbroadcast 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 fvlonday 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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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. 

Application Filing Date 

Examiner 

Art Unit 

Confirmation No. 

Attorney Docket No. 

First Inventor 

Customer No. 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA22313-1450 

Commissioner: 

16/324,359 

February 8, 2019 

LIU, JUNG-JEN 

2473 

1032 

US76497 

Chongming ZHANG 

145688 

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 
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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 
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STATEMENT UNDER 37 CFR 3.73(c) 
Applicant/Patent owner: Sharp Kabushiki Kaisha, FG Innovation Company Limited 

Application No.!Patent No.: 16/324,359 Filed/Issue Date: _0_2_-_0_8-_2_0_1_9 ________ _ 

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

_S_h_a_r_p_K_a_b_u_s_h_ik_i_K_a_is_h_a __________ , a corporation 

(Name of Assignee) {Type of Assignee, e.g .. corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose .Qlli! of options 1, 2, 3 or 4 below): 

1. D The assignee of the entire right title, and interest. 

2. 0 An assignee of less than the entire right, title, and interest (check applicable box): 

LJ 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. 

[2J There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

tG 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 interest 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, title. and interest are: 

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. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, 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 .Qlli! of options A or B below): 

A. [2J An assignment from the inventor(s) of the patent applicationipatent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 050393 Frame 0910 , or for which a copy 

thereof is attached. 

R 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 

Reel -----~ Frame ______ , or for which a copy thereof is attached. 

2. 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. 

[Page 1 of 2] 
This collection ot 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. Confidentiality is gcvemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This col!ectior. is estimated to take 12 minutes to complete, including 
gathering. preparing. and submitting the completed application form to the USPTO. Time w:11 vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form andior 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. 

J.fyou need assistance in completing the form. call 1-800-PTO-9 l 99 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995. no persons are re uired to res ond to a collection of information unless it dispia 'S a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. 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. 

4. 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. 

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 States Patent and Trademark Office at 

Reel -----~ Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

RJ As required by 37 CFR 3.73(c){1}(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original 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 title is supplied below) is authorized to act on behalf of the assignee. 

/Calvin H Chai/ 
Signature 

Calvin H Chai 
Printed or Typed Name 

[Page 2 of 2] 

2020-03-19 
Date 

68,009 
Title or Registration Number 
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Privacy Act Statement 

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

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

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

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

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

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

IPR2024-00986 
Petitioners’ Exhibit 1002 

Page 000196



PTO!A!A/96 (08-12} 
Approved for use through 0i/3112013. 0MB 0651-0031 

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

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant/Patent owner: Sharp Kabushiki Kaisha, FG Innovation Company Limited 

Application No.!Patent No.: 16/324,359 Filed/Issue Date: _0_2_-_0_8-_2_0_1_9 ________ _ 

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

_F_G_l_n_n_o_v_a_ti_o_n_Co __ m_p_a_n_y_L_i_m_it_e_d ______ , a corporation 

(Name of Assignee) {Type of Assignee, e.g .. corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose .Qlli! of options 1, 2, 3 or 4 below): 

1. D The assignee of the entire right title, and interest. 

2. 0 An assignee of less than the entire right, title, and interest (check applicable box): 

LJ 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. 

[2J 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 interest 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, title. and interest are: 

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. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, 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 .Qlli! of options A or B below): 

A. [2J An assignment from the inventor(s) of the patent applicationipatent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 050393 Frame 0910 , or for which a copy 

thereof is attached. 

R 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 

Reel -----~ Frame ______ , or for which a copy thereof is attached. 

2. 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. 

[Page 1 of 2] 
This collection ot 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. Confidentiality is gcvemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This col!ectior. is estimated to take 12 minutes to complete, including 
gathering. preparing. and submitting the completed application form to the USPTO. Time w:11 vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form andior 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. 

J.fyou need assistance in completing the form. call 1-800-PTO-9 l 99 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995. no persons are re uired to res ond to a collection of information unless it dispia 'S a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. 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. 

4. 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. 

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 States Patent and Trademark Office at 

Reel -----~ Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

RJ As required by 37 CFR 3.73(c){1}(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original 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 title is supplied below) is authorized to act on behalf of the assignee. 

/Calvin H Chai/ 
Signature 

Calvin H Chai 
Printed or Typed Name 

[Page 2 of 2] 

2020-03-19 
Date 

68,009 
Title or Registration Number 

IPR2024-00986 
Petitioners’ Exhibit 1002 

Page 000198



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 andior 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(rn). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc Code: PA. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 11/30/2014. 0MB 0651-0051 
U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) 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 Attorney wm not be recognized in the application. 

Application 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 68,009 

Number 

Title (if Applicant is a Patent Practitioner 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) I 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. 

D *Totalof 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 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 3 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. 

ff you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Doc Code: PA .. 
Document Description: Power of Attorney PTOJAl~8 (07-13) 

Appwved mr uae throuun 1 t/30l2014. OMS OOSNJ01>1 
U.S. Palent and Tradefflad( ~ U.S. DEPARTMENT OF COMMERCE 

~r Ute Paperworl< ~ Act of 1995. OO perll00l5 ..-e required lo nsspond kt• oo!!ecum of infomladion unlesl'. it displays• wlid OM8 c::ontm1 number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke ail previous powers of attorney giVen in the application identifled in~ the attached transmittal letter or 
the boxes below. 

I Appllcalfon Numbe, I F11"'9 D• 

I 
(Note: The boxes above may be left blank if information 1$ provided on form PTO/AWS2A.) 

[lJ I hereby appoint th• Patent Ptaetitioner(s) associated with the following Customer Number as my/our attomey(s) or agent{s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application refenmeed in 
the attached transmittal letter (fomt PTOIAJA/82A} or identified above: I 
OR 145688 I 

□ I hereby appoint Practitioner(s) named in the attached list {form PTOIAIA/82C) as mv10ur attomey(s) or agent(s}. end to transact 
au business in the United States Patent and Trademark Office connected thet'ewith for the patent application referenced in tmt 
attached transmittal letter (form PTO/AW82A} or identified above. (Note: Complete form PTO/AIAl82C.) 

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

IZJ The addreu a&soeiated with the above-mentioned Customer Number 
OR 

□ The addreGS associated with Customer Number: ( I OR 
Finn or 
lndividuat Name 

Address 

City I S1ate I I Zip I 
Country 

Telephone I ErnaD I 
I am the Applicant (if the .Applicant is a juristic entity, list the Applicant name in the box): 

I SHARP KABUSHIKI KAISHA 

B Inventor or Jomt Inventor (tffle not required befow) 

Legal Representative of a Deceased or Legally Incapacitated Inventor {tffle not required beiow) 

IZJ Assignee or Person to Whom the Inventor is Under an Obligation tC> Assign (provide signer's title if applicant is a juri.stie entity) 

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
armlication or is concurrenuv beino flied with thi& document> {provide sianer's title if atmlicant is a iuristic entltv\ 

SIGNATURE or AppUcant for Patent 

The undersigned (~se title is wppfied below} is · to ad on behalf of the appicant (e.g., where the applicant is a jutil.tic entity). · 

Signature ~ Taneyat I Date{ I 
Nume Motctaka Taneya 

Tltte MANAGING OFFICER BU PRESIDENT CORPORATE RESEARCH-& DEVELOPMENT 
.tmm;_ Signature~ Tiu form mu5t be signed by the appf~ in ~ with 37 CFR 1.33, See 37 CFR 1.4 for signature ,equitement& 
and certfficationa. If more than ona applicant. use multiple forms. 

Dotaiof forms are submitted. 
.. Thisootlection of lnroffl!a!ien !IS~ by 37 CFR 1.131, 1.32. mid t.33. The.lnfufmalion is fflqUired to obtain «felain s benelilby !he publiewtich ,s totile-{and by the 

USPTO to process) an ~on. ~ IS golit!ffl&d by 35 U.S,C. 122 Ind 37 CFR 1 .11 lffld 1.1•t Th3colleciion is estimilled to boor: 3 mlnlllfl to~­
including gatherinf}, ~. Md SU~ tt!e ~ted appllcallon fomt to the USPTO. Time will VM'f d&pendlng upon the indi~f ll&$8. Any llOmffll!fflS on t!1a amount 
ot lime you requn to compl&te, ff1ia folm andtOf ~ for reducinf.J1hi!i burden. ISMUtd be 11entto th!! Chief~ Offil:er, U.S. Patw and!~ Office. u;s .. 
~!lt Of Commarce, P,O. Bax 1450. ~ffllL VA 223\3-1450, DO NOT SENO FEES OR COMPt.51'ED FORMS TO THtS AQORESS_ SliHO TO: c-is.i-­
for Patuu, P.O. llo« 1'50, Al•xattdtia. VA 2U13--1'50. 

If~ Med as~ in compt.tlrl(J the form, call 1~800-PT0-9199 Mid~ tlptiM 2, 

I 

) 
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830694 :2019/02/:21 16, 54., 18 

[ 

Doc Code: PA.. 
t D · · p f Att PTO/AIA/82B (07-13) 

Documen escnpt1on: ower o orney Approved for use through 1113012014, OMB 0651-0051 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

POWER OF ATTORNEY BY APPLICANT l 
I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or I 
the boxes below. 

I Application Numbe, I Fmng Date 

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

IZI I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: I 
OR 145688 I 

□ I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s}, and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PT0/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.) 

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

IL] The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: I 
I OR 

Firrh or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
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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 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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Listing of Claims 

Response to Non-Final Office Action dated February 18, 2020 
Appl. No.: 16/324,359 

Attorney Docket No.: US76497 

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, m 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 ineludes (a) a first field indicating 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 indicating the first DCI format indicates a resource for a transmission of the 

another SC-MCCH information, the another SC MCCH information based on the first field and the 

second 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 v,rhich ineludes (a) a first field indicating an SC-MCCH information change notification.,_ aad 

(b) a second field indicating a resource for a transmission of another SC MCCH information; 

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 -HSiHg 

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 

includes (a) a first field indicating 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 indicating the first DCI format indicates a resource for a transmission of the 

another SC-MCCH information, the another SC MCCH information based on the first field and the 

second field. 

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 v,rhich includes (a) a first field 

indicating an SC-MCCH information change notification an:d (b) a second field indicating a 

resource for a tran:smission of another SC MCCH information; 

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 -HSil½g with use of the resource indicated by 

the-first DCI format and in accordance with the second DCI format second field, 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. 
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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. 

Turning 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 'l' 
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. 

Turning to Fujishiro, Fujishiro 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 Fujishiro (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 Fujishiro. 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. l.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 I 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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c( 

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 

** If the "Hiqhest 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 US PTO. 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. 
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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 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
145688 7590 05/20/2020 

LIU, JUNG-JEN SBPJ/ScienBiziP, P.C. 
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 PUBLICATION FEE DUE PREY. 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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

145688 7590 

SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

APPLICATION NO. 

16/324,359 

05/20/2020 

FILING DATE 

02/08/2019 

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. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

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 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

LIU, JUNG-JEN 2473 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

370-312000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 08/20/2020 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

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 3.8l(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) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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. 

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

16/324,359 

145688 7590 

SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

FILING DATE FIRST NAMED INVENTOR 

02/08/2019 Chongming ZHANG 

05/20/2020 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

US76497 1032 

EXAMINER 

LIU, JUNG-JEN 

ART UNIT PAPER NUMBER 

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 l(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. 
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0MB 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 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

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

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

Application No. 
16/324,359 
Examiner 
JUNG-JEN LIU 

Applicant(s) 
ZHANG etal. 
Art Unit I AIA (FITF) Status 
2473 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 5/11/2020. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 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) ~All b) 0 Some *c) 0 None of the: 

1. ~ 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)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

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). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 0 Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

3. 0 Examiner's Comment Regarding Requirement for Deposit 
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 

5. 0 Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. 0 Other 

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 
Art Unit: 2473 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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 
Art Unit: 2473 

MCCH information, in a case that the second DCI format indicates an SC-MCCH 

information change notification, wherein 

Page 3 

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 must be 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 
Art Unit: 2473 

Conclusion 

Page 4 

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. 

/JUNG LIU/ 
Primary Examiner, Art Unit 2473 
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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 
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INFORMATION CHANGE TRANSMISSION METHOD AND DEVICE FOR SINGLE-CELL 
MULTICAST SERVICE 

Preliminary Class 

370 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

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

page 4 of 4 

IPR2024-00986 
Petitioners’ Exhibit 1002 

Page 000240



UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/324,359 02/08/2019 2473 2180 US76497 4 4 

145688 
SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 

CONFIRMATION NO.1032 
CORRECTED FILING RECEIPT 

1111111111111111111111 m~mll!~~ 11~111, 11111111111111111111111 

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 
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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. 

lnventor(s) 

Applicant( s) 

Chongming ZHANG, Pudong, Shanghai, CHINA; 
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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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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address above. EFS-Web transmitted. or facsimile trnnsmitted to 
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listed, no name ,,-ill he printed 

2. 

3. 

3. ASSIGNEE NAME AND RESlDENCE DATA TOBE PRit-.'TED ON THE PA TENT (print or type) 
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent ff an assignee is identified below, the document has been filed 
for recordation as set forth in 37 CPR 3.11. Completion of tl1is fonn is NOT a substitute for filing an assignment. 
la. NAME OF ASSJGNEE IB) RESIDENCE: (CffY and STATE OR COUNTRY) 

SHARP KABUSHIKI KAISHA Sakai City, Osaka, JAPAN 

FG Innovation Company Limited Tuen Mun, HONG KONG 

Please check the appropriate as,ignee categories I will not be printed on the patent): D Individual @ Corporation or other private group entiiy OGovcmment 

4a. The foJJowin2 fee(s) arc submitted: 
[Z) hsueFee ~ 
D Publicatjon Fee (No small entity discount permitted) 

D Advance Order - # of Copies 

41:>. 

5. Change of Entity Status (from status indicated above) 

□Applicant ce11ifying micro entity status. See 37 CFR l .29 

OApplicant as;.e,ting small entity status. See 37 CFR I .27 

□Applicant changing to regular undiscounted fee status. 

Ement o.f Fees( s }: (Pleaw first reapply and previously paid fee shown ahm,e) 
A check is enclosed 
Payment be credit card. Form PTO-2038 is attached 

@The director is hereby authorized to charge the required fee(s). any deficiency, or credits any 

overpayment, to Deposit Account Number 602615 (enclo,enn extrn copy of this form) 

J:::lOTE: Absent a valid certification of Mino Entity Status (see fonns PT0/SB/l5A and J 5B ), issue 
fee payment in the micro entity amount will nor be accepted at the risk of application abandom11ent. 

J:c!.OTE: lf the application wa, previuw,ly under mjcro entity ,tatus. checking this box will he taken 
to be a notificatfon oflos~ of entitlement to micro entfry status. 

NOTE: Checking this box will be taken to be notification of los& of entitlement to small or micro 
entity ,tatus. a, applicable. 

NOTE: This form must be signed in accordance with 37 Cf'R 1.31 and 1.33. Sec 37 Cf'R 1.4 for signature requirements and certifications. 

Auth01izcd Sigmtnrc / Alvin Koan/ Date 08/19/2020 

Typed or printed name Alvin Koan Registration No. 68468 

PT0L-S5 Part B 106-!7) Approved fornse 1J1ro11gh !/3)/2020 rnvrn 0651-00.13 U.S. Pat~nt an<l Trademark Office: lLS. DEPARTMENT Of' COMMERCE 
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0MB Clearance and PAA 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 0MB approves an agency request to collect information from 
the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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, pursuantto 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. 18i) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

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

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

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

Filer: Alvin Sean KoanNivyenne 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-Total in 

USO($) 

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-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 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 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1700164 

1 Issue Fee Payment (PTO-85B) 
200820_ 16R00986_US76497 _Fl 

no 2 
F.pdf 

d 119b9e80e9969afb7298e2fbbbd 1 ba3ada 
bda07 

Warnings: 

Information: 

30510 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
7907a4a3e81 d2d8986204364b 17be69599 

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 Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTO/SB/0Ba (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2016. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

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

Application Number 16324359 

Filing Date 2019-02-08 
INFORMATION DISCLOSURE First Named Inventor I t;HONGMING ZHANG 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I US76497 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS 
publisher, city and/or country where published. 

EFSWeb2.1.17 
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Application Number 16324359 

Filing Date 2019-02-08 

INFORMATION DISCLOSURE First Named Inventor I CHONGMING ZHANG 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number US76497 

" , I t:.U: r OWer c11IClenI vv-lVIL,L,H IVIOnllOnng , ..lUt·r Utv-\.r I;"'-£"' 1..Ju..Ju;::1 ~L,-IVIL,l.,h 

:;HANGE NOTIFICATION, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE 
1 :;ENTRE; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX; FRANCE, vol. RAN WG2, no. 

l\naheim, USA; 20151116 -20151120, 7 November 2015 (2015-11-07), XP051024847, Retrieved from the Internet: 
URL:http://www.3gpp.org/ftp/tsg ran/WG2 RL2/TSGR2 92/Docs/ • 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.17 
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Application Number 16324359 

Filing Date 2019-02-08 
INFORMATION DISCLOSURE First Named Inventor I CHONGMING ZHANG 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number US76497 

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 

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

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

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 ~8468 

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. 

EFSWeb2.1.17 
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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/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

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

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

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

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

Filer: Alvin Sean Koan 

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-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240 

Total in USO($) 240 
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Electronic Acknowledgement Receipt 

EFSID: 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 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

826424 

1 Non Patent Literature US76497200818IDS-NPL.pdf no 3 
8c56e044d ee6ba4a 7 6Sf9f6842b63997514 

83873 

Warnings: 

Information: 

532865 

2 
Information Disclosure Statement (IDS) 

US76497 _IDS.pdf no 4 
Form (SB08) 

866c25c7b83dbd507e74af73Sdcfd0e1 3c6 
8384e 

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 
60c0bc077926354aab 18Scd34 7149e530a0 

f7602 

Warnings: 

Information: 

Total Files Size (in bytes) 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED ST ATES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

16/324,359 02/08/2019 

7590 

SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

08/31/2020 

FIRST NAMED INVENTOR 

Chongming ZHANG 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

TTORNEY DOCKET NO. CONFIRMATION NO. 

US76497 1032 

EXAMINER 

LIU, JUNG-JEN 

ART UNIT PAPER NUMBER 

2473 

I NOTIFICATION DA TE DELIVERY MODE 

08/31/2020 ELECTRONIC 

NOTICE OF NON-COMPLIANT INFORMATION DISCLOSURE STATEMENT 

An Information Disclosure Statement (IDS) filed <g-20--Zvin 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: 

~DS lacks a statement as specified in 37 CFR 1.97(e). 

0 The IDS lacks the fee set forth in 37 CFR 1.17(p). 

0 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. 

571-272-4200 or 1-888-786-0101 
Application Assistance Unit 
Office of Data Management 

FORM PTOM327-B (Rev. 02/08) 
Page 1 of 1 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. 

16/324,359 

145688 7590 

SBPJ/ScienBiziP, P.C. 
550 South Hope Street 
Suite 2825 
Los Angeles, CA 90071 

ISSUE DATE 

09/22/2020 

09/02/2020 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. 

10785764 US76497 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

1032 

The Patent Term Adjustment is O 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 

AO 120 (Rev. 01\/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P .0. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

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 

D Trademarks or MPatents. ( D 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 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. 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: 

DA TE INCLUDED INCLUDED BY 

D Amendment D Answer 0 Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER Of PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

rllYj OJ PIITY Cl ERK 

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-cv-00261-JRG Document 2 Filed 05/31/23 Page 1 of 1 PagelD #: 2388 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

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 

D Trademarks or lj1if'Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKETNO. 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. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. 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 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

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 f°ding document adding patent(s), mail this copy to Director Copy 4---Case me copy 
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