multiple access techniques, such as code division multiple access (CDMA), time division

multiple access (TDMA), frequency division multiple access (FDMA), orthogonal frequency

division multiple access (OFDMA), OFDM-TDMA, OFDM-FDMA, OFDM-CDMA, or the like.

An embodiment of the present disclosure may be applied to resource allocation in as well as

asynchronous wireless communication evolving into LTE/LTE-advanced and IMT-2020 beyond

GSM, WCDMA, and HSPA, synchronous wireless communication evolving into CDMA,

CDMA-2000, and UMB. The present disclosure is not construed to be limited to or limited to a

particular wireless communication field and is construed as including all technical fields to

which the spirit of the present disclosure may be applied.

[30] UL transmission and DL transmission may be performed based on i) a time

division duplex (TDD) technique performing transmission through different time slots or ii) a

frequency division duplex (FDD) technique performing transmission through different

frequencies.

[31] Further, under the related standard, in some systems such as the LTE system or

the LTE-advanced system, the UL and the DL are configured based on a single carrier or a pair

of carriers. For transmitting/receiving control information, the UL and the DL may be

configured with one or more control channels, such as a physical DL control channel (PDCCH),

a physical control format indicator channel (PCFICH), a physical hybrid ARQ indicator channel

(PITCH), a physical UP control channel (PUCCH), an enhanced physical DL control channel
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(EPDCCH), or the like. For transmitting/receiving data, the UL and the DL may be configured

with one or more data channels, such as a physical DL shared channel (PDSCH), a physical UL

shared channel (PUSCH), or the like.

[32] Meanwhile, the control information may be transmitted through the EPDCCH

(enhanced PDCCH or extended PDCCH).

[33] In the present disclosure, the cell may refer to a coverage of a signal transmitted

from a transmission point or a transmission/reception point, a component carrier having the

coverage of the signal transmitted from the transmission point or the transmission/reception

point, or the transmission/reception point itself.

[34] A wireless communication system to which at least one embodiment is applied

may be 1) a coordinated multi-point transmission/reception system (CoMP system) in which two

or more transmission/reception points cooperate to transmit a signal, ii) a coordinated

multi-antenna transmission system, or iii) a coordinated multi-cell communication system. The

CoMP system may include at least two multiple transmission/reception points and UEs.

[35] The multiple transmission/reception points may be a base station or macrocell

(hereinafter, referred to as ‘eNB’) and at least one remote radio head (RRH) that is connected to

the eNB through an optical cable or an optical fiber and thereby controlled in a wired manner,

and that has high transmission power or low transmission power in the macrocell area.

[36] Hereinafter, the DL denotes communication or a communication path from
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multiple transmission/reception points to a UE, or the UL denotes communication or a

communication path from the UE to the multiple transmission/reception points. In the DL, a

transmitter may be a part of multiple transmission/reception points and a receiver may be a part

of the UE. In the UL, a transmitter may be a part of the UE and a receiver may be a part of

multiple transmission/reception points.

[37] Hereinafter, transmission/reception of a signal through a channel such as the

PUCCH, the PUSCH, the PDCCH, or the PDSCH, may be described as transmission/reception

of the channel, such as the PUCCH, the PUSCH, the PDCCH, or the PDSCH.

[38] In addition, hereinafter, a description of transmitting or receiving a PDCCH or a

description of transmitting or receiving a signal through the PDCCH may be used as meaning

including transmitting or receiving an EPDCCH or transmitting or receiving a signal through the

EPDCCH.

[39] That is, a physical DL control channel described below may mean the PDCCH

or the EPDCCH, or is also used as meaning including both the PDCCH and the EPDCCH.

[40] Also, for convenience of description and ease of understanding, an EPDCCH

may be applied to an embodiment described with the PDCCH, as an embodiment of the present

disclosure, and the PDCCH may be also applied to an embodiment described with the EPDCCH

as an embodiment.

[41] Meanwhile, higher layer signaling described below includes radio resource
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control (RRC) signaling transmitting RRC information containing an RRC parameter.

[42] The eNB performs DL transmission to UEs. The eNB may transmit a physical

DL shared channel (PDSCH) which is a primary physical channel for unicast transmission, and a

physical DL control channel (PDCCH) for transmitting i) DL control information such as

scheduling required to receive the PDSCH and ii) scheduling approval information for

transmission through an UL data channel (for example, a physical UL shared channel (PUSCH)).

Hereinafter, transmitting/receiving a signal through each channel may be described in such a

manner that a corresponding channel is transmitted/received.

[43] Any of multiple access techniques may be applied to the wireless

communication system, and therefore no limitation is imposed on them. For example, the

wireless communication system may employ various multiple access techniques, such as time

division multiple access (TDMA), frequency division multiple access (FDMA), CDMA,

orthogonal frequency division multiple access (OFDMA), non-orthogonal multiple access

(NOMA), OFDM-TDMA, OFDM-FDMA, OFDM-CDMA, or the like. The NOMA includes

sparse code multiple access (SCMA), low cost spreading (LDS), and the like.

[44] Embodiments of the present disclosure may be applied to resource allocation in 1)

asynchronous wireless communication evolving into LTE/LTE-advanced and IMT-2020 from

GSM, WCDMA, and HSPA, ii) synchronous wireless communication evolving into CDMA,

CDMA-2000, and UMB. In the present disclosure, a machine type communication (MTC)
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terminal may refer to a terminal supporting low costs (or low complexity), a terminal supporting

coverage enhancement, or the like. As another example, the MTC terminal may refer to a

terminal defined as a predetermined category for supporting low cost (or low complexity) and/or

coverage enhancement. In other words, the MTC terminal may refer to a low cost (or low

complexity) user equipment category/type newly defined in 3GPP Release-13 and performing

LTE-based MTC-related operations. The MTC terminal may refer to a user equipment

category/type defined in or before 3GPP Release-12, which supports enhanced coverage in

comparison with the typical LTE coverage or supports low power consumption. Or, the MTC

device may refer to a low cost (or low complexity) user equipment category/type newly defined

in Release-13. The MTC terminal may refer to a further enhanced MTC terminal defined in

Release-14.

[45] In the present disclosure, a Narrowband Internet of Things (NB-IoT) terminal

refers to a terminal supporting radio access for cellular IoT. NB-IoT technology improves

indoor coverage, supports for large-scale low-speed terminals, lowers latency sensitivity, reduces

terminal costs, minimizes power consumption, and optimizes network architecture.

[46] An enhanced mobile broadband (eMBB), massive machine-type communication

(mMTC), and ultra-reliable and low latency communication (URLLC) are proposed as

representative usage scenarios for NR having been discussed in the 3GPP recently. In the

present disclosure, a frequency, a frame, a subframe, a resource, a resource block (RB), a region,
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a band, a sub-band, a control channel, a data channel, a synchronization signal, various reference

signals, various signals, and various messages, associated with NR may be interpreted as

meanings that were used in the past or are used in the present or as various meanings that will be

used in the future.

[47] Embodiments described below may be applied to UEs, base stations, and core

network entities (e.g., MME, AMF, etc.), using next generation mobile communication (5G

mobile communication, New-RAT, NR). For convenience of description, the base station may

denote a base station (a central unit (CU), a distributed unit (DU), or an entity in which the CU

and the DU are implemented as one logical entity) or a gNB, in a 5G radio network in which the

central unit and the distributed unit are separated from each other.

[48] In addition, the central unit and the distributed unit described herein may mean a

central unit and a distributed unit included in one base station, respectively, and one or more

distributed units may be connected to one central unit. Thus, the distributed unit described

below may mean a specific distributed unit of a set of one or more distributed units. In addition,

a service described herein may mean the overall of a network service configured by utilizing

resources of a network in which a user equipment is connected to the network through a base

station.  Such a service may be provided through an end-to-end network slice described below.

[49] Typical mobile communication networks, such as 4G mobile communication

network (e.g., LTE), include a core network and an access network linked through physical
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network entities. As a result, the efficiency of utilizing network resources reduces, and it is not

easy to change configurations of the communication network. Recently, discussions have been

conducted on a service-oriented next generation mobile communication network employing a

network slicing technology for effectively accommodating a mobile service with various

requirements, and guaranteeing quality of an end-to-end service to even UEs.

[50] The network slicing is a technology for improving flexibility by dividing a

network into multiple types of virtual networks using network virtualization technologies and

configuring a separate logical network for each service or subscriber. With network slicing, a

needed resource may be allocated from a virtualized network resource pool according to a

service type. Therefore, when a new service is introduced, it is possible to provide the service

rapidly without a physical network established, and to use efficiently limited physical network

resources. Thus, the network slicing enables a logical network to be implemented in an

infrastructure shared among multiple network slices, compared with establishing an independent

network slicing infrastructure.

[51] FIG. 1 is a diagram illustrating a plurality of slices configured in a network

infrastructure.

[52] Referring to FIG. 1, a service for connecting a notebook to the Internet through

mobile broadband (MBB), a data service of watt-hour meter using machine type communications

(MTCQ), a service for a video camera mounted on a police helmet and a notebook located on a
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police car, a data service of an MTC sensor, and the like, may be individually and dependently

provided through a plurality of slices configured in a network infrastructure. Thus, network

resource utilization, etc. may be improved by slicing and providing the network resource for each

individual service.

[53] The network slicing allows differentiated treatment depending on each customer

requirements. With slicing, it is now possible for mobile network operators (MNO) to consider

customers as belonging to different tenant types with each having different service requirements

that govern in terms of what slice types each tenant is eligible to use based on service level

agreement (SLA) and subscriptions.

[54] A specific procedure is needed for a UE to transmit and receive data through a

specific network slice or one or more network slices provided over a shared infrastructure.

However, such a specific procedure has not been proposed or developed yet. In particular, the

mobility of the UE is essentially required in mobile communication. It is necessary to develop

a specific method for transmitting and receiving data without service interruption through the

specific network slice or one or more network slices. However, such a specific method has not

been provided yet. Accordingly, it is impossible to guarantee the service continuity when a cell

change is required as the UE moves.

[55] To address such issues, in accordance with embodiments of the present

disclosure, a method and apparatus are provided for transmitting and receiving data based on
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network slicing in a mobile communication network. In addition, a method and apparatus are

provided for minimizing service interruption while a UE moves between cells, and transmitting

and receiving data based on network slicing.

[56] Hereinafter, specific methods according to embodiments of the present

disclosure are discussed in detail. Methods described below may be used individually or in any

combination with methods.

[57] A cell in the LTE is defined as "combination of DL and optionally UL

resources" Synchronization of the cell in the LTE depends on PSS/SSS and allows the UE to

acquire the encoded PCI and the frame timing for reception of all DL transmissions and for all

UL transmissions (in addition to the UL timing advance, for UL transmissions). In this sense, all

DL transmissions which are time aligned with PSS/SSS and all UL transmissions using the

PSS/SSS as timing reference belong to a cell. In order to suppress interference from neighbor

cells, all DL transmissions are scrambled with (for physical channels) or determined by (for

reference signals) a specific sequence. For most DL transmissions, the corresponding sequence is

associated to the PCI, which value is determined from the sequence visible from PSS/SSS. Using

different PCI values for neighbor cells allows different DL transmissions to use different

sequences. After synchronization to the network, the UE acquires the cell reference symbols

(CRS) which allows decoding the PBCH carrying the MIB. According to the MIB, the UE

knows the cell bandwidth, PHICH and SFN. After acquiring the MIB and the PCFICH, the UE
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knows exactly the location of control channel, i.e., PDCCH and can acquire system information.

From L3 perspective, system information is a set of parameters associated to each other as part

of "a cell". All these signals and channels are using a sequence determined by the value of the

PCI, which is the same for all, Data transmission in LTE is controlled by information transmitted

on PDCCH. The UE is allocated at least a C-RNTI, which is implicitly encoded in control

indications (either DL, DCI, or UL, UCI) via a CRC calculation. As for data, they are scrambled

using a sequence determined by the PCI but also by the UE RNTI also providing some

randomization of transmissions across multiple UEs, which can be useful e.g. in case of spatial

multiplexing. When the UE is in RRC_CONNECTED, the UE is configured with DL

measurement gap and measurement events in order to prepare handover as the UE is moving.

The measurement process includes synchronization and reading of CRS and PCI is used to

identify different cells.

[58] It is also necessary define a cell in a new radio technology network (or a 5G

network, hereinafter, for convenience of description, referred to as NR). For example, one NR

cell in the NR may be associated with one or more of procedures described below.

[59] - DL synchronization signals deriving identical NR cell ID;

[60] - identical system information distribution for at least minimum SI;

[61] - efficient use of all possible types of multi-TRP operation;

[62] - DL/UL physical channels/signals towards a connected UE are identical/valid in
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more than one TRP.

[63] An NR cell may have one or more of a single set of system information, barring

and same tracking area. In the case that a single NR cell consists of more than one TRP, then all

the TRPs transmit the same system information.

[64] The NR cell may be flexibly associated with slice information. For example,

an NR cell may support a dedicated slice information or multiple different slice information.

One NR cell may support slice information different from those of neighbor NR cells. Here,

the slice information may represent a slice type, a tenant type, a slice identity (ID), a tenant ID,

multi-dimensional descriptor (MDD) information, a slice service, slice service information, slice

configuration information, slice characteristic information, an RAN function (any NR functions,

any E-UTRAN functions) of a corresponding slice, or information for

differentiating/identifying/describing an RAN function list of a corresponding slice. For

convenience of description, hereinafter, the term “slice information™ will be used. This is only

for convenience of description, and thus, it should be considered that any information for

differentiating/identifying/describing a specific network slice in the NR is included the scope of

the present disclosure. For example, information for identifying a network slice may be

described as slice information.

[65] The slice information for identifying a network slice may include information on

a slice service type and a slice differentiator. The slice differentiator includes information
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representing a difference between identical slice service types. For example, the eMBB service

may be designated as one slice service type. As another example, the URLLC may be

designated as one slice service type. As further another example, the 10T service may be

designated as one slice service type. As yet another example, a slice differentiator may be

designated for supporting a voice service in the eMBB slice service type. As yet another

example, a slice differentiator may be designated for supporting an image service in the eMBB

slice service type.

[66] For enabling a UE (hereinafter, for convenience of description, referred to as a

UE configured with a specific slice) having one specific slice information or one or more

specific slice information (or associated with this or configured with this) to access NR

cell/network (hereinafter, for convenience of description, referred to as a cell/network configured

with a slice) having corresponding slice information, the network configured with the related

slices may provide additional information.

[67] For example, an NR cell may provide slice information to a UE. For example,

the slice information may be broadcast through system information. As another example, the

slice information may be indicated to a UE through RRC dedicated signaling. Through this

information, the UE may select an NR cell providing 1) a slice configured for the UE, ii) a slice

to which the UE belongs, and iii) a slice to which the UE has subscribed.

[68] For another example, an NR cell may provide slice information of a neighbor
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cell to a UE. For example, the slice information of the neighbor cell may be broadcast through

system information. As another example, the slice information of the neighbor cell may be

indicated to a UE through RRC dedicated signaling. Through this information, the UE may

select or reselect an NR cell providing 1) a slice configured for the UE, ii) a slice to which the UE

belongs, and iii) a slice to which the UE has subscribed.

[69] Meanwhile, when the UE configured with a specific slice moves between cells

(or moves between base stations, moves to another base station cell), technologies for supporting

the service continuity may be provided for reducing service interruption. Examples of possible

service scenarios are as follows.

[70] Scenario 1: Moving from a cell supporting network slicing to a cell not

supporting the network slicing

[71] While a UE is located in a source cell (or a current cell or a camped cell), the UE

may recognize whether a neighbor cell to which the UE is intended to move supports/allows a

specific network slice based on on-demand system information associated with network slicing

related system information or network slicing related minimum system information of a neighbor

cell, or indication information over RRC dedicated signaling (e.g., an RRC release message) for

identifying whether the neighbor cell supports the network slicing.

[72] When the neighbor cell does not support/allow the specific network slice, while

the UE transmits and receives data through network slicing in the source cell, the UE may
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request a network slicing service to an application server for supporting the specific network

slice through unicast, reselect a cell supporting/ allowing the specific network slice, or reselect a

cell by generating a cell reselection priority of the cell not supporting/allowing the specific

network slice to be a lower priority. To this end, the NR cell may generate the cell reselection

priority differently according to whether the neighbor cell supports/allows the specific network

slice, and then indicate this to the UE. The UE may perform cell reselection by assigning a

priority to a cell supporting/allowing the specific network slice configured for the UE. When

one or more network slices are configured for the UE, the UE may perform the cell reselection

based on a cell reselection priority of a network slice (e.g., selecting a network slice having a

higher priority) according to network slice priority information configured/allowed/indicated by

a core network entity.

[73] Scenario 2: A movement from a cell not supporting/allowing network slicing to

a cell supporting/allowing the network slicing

[74] While a UE is located in a source cell (or a current cell or a camped cell), the UE

may recognize whether a neighbor cell to which the UE is intended to move supports/allows a

specific network slice based on on-demand system information associated with network slicing

related system information or network slicing related minimum system information of a neighbor

cell, or indication information over RRC dedicated signaling (e.g., an RRC release message) for

identifying whether the neighbor cell supports the network slicing. To this end, the NR cell
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may generate a cell reselection priority differently depending on whether the neighbor cell

supports/allows the specific network slice or not, and then inform the UE of the cell reselection

priority. Through this, the UE may perform cell reselection based on the cell reselection

priority assigned to a cell supporting/allowing the specific network slice.

[75] Hereinafter, a UE and a base station for configuring a network slice and

controlling mobility will be described with reference to the accompanying drawings.

[76] FIG. 2 illustrates a flowchart illustrating operations of a base station according to

at least one embodiment of the present disclosure.

[77] Referring to FIG. 2, the base station may receive network slice request

information from a UE configured with a network slice, at step S210. For example, the UE

may be configured with one or more network slices through network slice information received

through broadcast system information or an RRC reconfiguration message. Alternatively, the

UE may be configured with one or more network slices using pre-configured network slice

information. One network slice may be configured to be associated with one protocol data unit

(PDU) session.

[78] The base station has receives the network slice request information from the UE.

The network slice request information may be included in a radio resource control (RRC)

connection setup message. Alternatively, the network slice request information may be

included in a non-access stratum (NAS) message included in the RRC connection setup message.
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[79] In addition, the network slice request information may include specific network

slice information configured for the UE. For example, the network slice request information

may include information on at least one of network slice configured for the UE, information for

identifying a network slice service/PDU session/bearer associated with the corresponding

network slice information, and information on a priority of the corresponding network slice.

Here, the network slice information associated with the UE means information on a network

slice configured for the UE by a network or information on a network slice allowed by the

network based on subscription information.

[80] The base station may control the network slice request information to be

transferred to a core network entity, at step S220. For example, when the base station receives

the network slice request information from the UE, the base station may control the received

network slice request information to be transferred to the core network entity. This is for

authorization, identification and confirmation/acknowledgment by the UE on network slice

information included in the corresponding network slice request information. To this end, the

base station transmits the network slice request information to the core network entity.

[81] The base station may receive specific network slice information that is

configured based on the network slice request information from the core network entity, at step

S230. After the base station has transmitted the network slice request information to the core

network entity, the base station may receive the specific network slice information that is
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configured based on the network slice request information from the core network entity. For

example, the specific network slice information is identified by the core network entity based on

the network slice request information and the subscription information and may be received by

being included in UE context information.

[82] When the core network entity has received the network slice request information,

the core network entity may verify whether the UE has a right to access the corresponding

network slice. As another example, the core network entity may transmit, to the base station,

UE context information including specific configured network slice information according to a

value that is included in subscriber information etc. though a subscriber information server. For

example, the UE context information transmitted by the core network entity may include

network slice related information or configured network slice information. Here, the network

slice related information may include at least of information for identifying a service/PDU

session/bearer associated with corresponding network slice information and bearer information

of a PDU session associated with the network slice.

[83] Through this, the core network entity may control a service through the network

slice of the UE, and data transmission and reception through the network slice.

[84] FIG. 3 illustrates a flowchart illustrating operations of a base station according to

at least one embodiment of the present disclosure.

[85] Referring to FIG. 3, the base station may receive network slice request
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information from a UE configured with a network slice at step S210, control the network slice

request information to be transferred to be a core network entity at step S220, receive specific

network slice information that is configured based on the network slice request information from

the core network entity at step S230, and transmit the specific network slice information to a

target base station at step S340.

[86] Here, the steps S210 to S230 may be performed in identical or similar manner to

embodiments described above with reference to FIG. 2.

[87] After the base station has received the specific network slice information from

the core network entity, the base station may transmit the specific network slice information to

the target base station. For example, the base station may transmit the specific network slice

information to the target base station through the core network entity. As another example, the

base station may transmit the specific network slice information to the target base station through

an interface with the target base station.

[88] When the target base station receives the specific network slice information, the

target base station may generate a handover command for the UE based on at least one of the

specific network slice information and network slice information allowed by the target base

station. The handover command that the target base station has transferred to the base station

may be transmitted to the UE by the base station. That is, the UE receives the handover

command from the source base station.
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[89] FIG. 4 illustrates a flowchart illustrating operations of a user equipment

according to at least one embodiment of the present disclosure.

[90] Referring to FIG. 4, the UE may configure the network slice at step S410. For

example, the UE may be configured with one or more network slices through network slice

information received through broadcast system information or an RRC reconfiguration message.

Alternatively, the UE may be configured with one or more network slices using pre-configured

network slice information. One network slice may be configured to be associated with one

protocol data unit (PDU) session. Accordingly, the UE may be configured with one or more

network slices.

[91] The UE may transmit the network slice request information to the base station at

step S420. The network slice request information may be included in a radio resource control

(RRC) connection setup message. Alternatively, the network slice request information may be

included in a non-access stratum (NAS) message included in the RRC connection setup message.

That is, the UE may transmit the network slice request information through high layer signaling.

[92] The network slice request information may include the specific network slice

information configured for the UE. Furthermore, the network slice request information may

include information on at least one of network slices configured for the UE, information for

identifying a network slice service/PDU session/bearer associated with the corresponding

network slice information, and information on a priority of the corresponding network slice.
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Here, the network slice information configured for the UE means information on network slices
configured for the UE by a network or information on network slices allowed by the network
based on subscription information.

[93] The UE may receive, from the base station, the handover command at step S430.
The handover command is generated by the target base station based on the specific network
slice information received from the core network entity.  As described above, the core network
entity may identify information on the specific network slice based on the network slice request
information and the subscription information.

[94] For example, in the case of the handover of the UE, the core network entity may
transmit the identified specific network slice information to the target base station. When the
target base station receives the specific network slice information, the target base station may
generate a handover command for the UE based on at least one of the specific network slice
information and network slice information allowed by the target base station. The target base
station may transfer the generated handover command to the base station, and the base station
may transmit the handover command to the UE.

[95] Through these processes, the UE may perform the handover while maintaining
the continuity of a service through the network slice.

[96] As described above, it is possible for the UE, the base station and the core
network entity to establish a service through a network slice, maintain the continuity of a
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network slice service and provide the mobility of the UE.

[97] Hereinafter, embodiments for maintaining the mobility of an RRC connected UE

are discussed in detail. Each embodiment described below may be performed independently or

in combination with one or more other embodiments. Further, each embodiment may include

different one or more embodiments from descriptions or embodiments described referring to

FIGS. 2 to 4. In addition, the base station and the UE discussed in descriptions and

embodiments described with reference to FIGS. 2 to 4 may be performed in each of

embodiments described below as well.

[98] A first embodiment: Transferring UE indication information including network

[99] In the case of a UE in an RRC connected state, it may be effective from a

network perspective that a handover is to be performed to a cell supporting a network slice (or a

cell supporting/allowing a specific network slice configured for the corresponding UE).

[100] In addition, in the case of a UE in an RRC idle state or a UE in an RRC

inactive state, for RRC connection establishment of the UE, recognizing by a base station that a

specific network slice is configured for the UE may be helpful for the UE to select a cell/network

for consecutively providing a service based on the corresponding network slice as the UE moves.

[101] For example, 1) when a serving cell (or a current cell or a Pcell, hereinafter,

referred to as “serving cell”) provides network slice information through system information, and
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a UE receives the network slice information through the system information in the serving cell, i1)

when a specific network slice is configured for the UE in advance, or iii) when a specific

network slice is configured for the UE through a network, the UE may indicate request

information (network slice request information) on this to a base station.

[102] The network slice request information represents single slice information

configured for the UE or a collection of single slice information configured for the UE. This

represents information on a network slice allowed by a network based on the slice information

configured for the UE by the network or subscription information. Hereinafter, the request

information on the network slice may be used the meaning as this. For another example, a UE

configured with a network slice, a UE configured with data transmission and reception through a

specific network slice, a UE available to network slicing, or a UE for performing data

communication based on a specific network slice through network slicing, in the RRC idle state

may initiate a procedure of indicating configured slice request information to a base station in the

case of at least one of when RRC connection establishment is performed, when entering or

leaving a cell/network supporting/allowing a current network slice, when initiating or

terminating a PDU session, when network slicing related system information is changed, when a

configured network slice for receiving through network slicing is changed, when a configured

network slice service for receiving through network slicing is changed. For example, a UE has

received network slice information configured when a PDU session is established through a
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previous network attachment procedure. Upon the receipt, the UE may initiate a procedure of

indicating corresponding network slice request information to a base station when a RRC

connection is established.

[103] For further another example, when a UE is configured with a network slice,

when a UE is configured with data transmission and reception through a specific network slice,

when a UE is able to support network slicing, or when a UE performs data communication based

on a specific network slice through network slicing, in the RRC inactive state, the UE may

initiate a procedure of indicating network slice request information to a base station. That is,

the UE may initiation the procedure in the case of at least one of 1) when RRC connection

establishment is performed, ii) when entering or leaving a cell/network supporting/allowing a

current network slice, iii) when initiating or terminating a PDU session, when network slicing

related system information is changed, iv) when a configured network slice for receiving through

network slicing is changed, v) when a configured network slice service for receiving through

network slicing is changed. Here, the RRC inactive state represents a new state based on a core

network connection in the NR. The new state may satisfy the following characteristics.

[104] While the UE is in the new state, the attributes of UE, RAN and CN are

characterized as follows:

[105] - The connection between CN and RAN is maintained in terms of both control

and user planes.
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[106] - The UE is reachable by a RAN initiated notification procedure for which the

relevant parameters are configured by RAN itself.

[107] - RAN is tracking the UE location on the level of a "RAN-based notification

area" and is aware whenever the UE moves from one "RAN-based notification area" to another.

[108] As yet another example, a UE configured with a network slice, a UE

configured with data transmission and reception through a specific network slice, a UE available

to network slicing, or a UE for performing data communication based on a specific network slice

through network slicing, in the RRC connected state may initiate a procedure of indicating

network slice request information to a base station in the case of at least one of i) when RRC

connection establishment is performed, i) when entering or leaving a cell/network

supporting/allowing a current network slice, iii) when initiating or terminating a PDU session,

when network slicing related system information is changed, iv) when a configured network slice

for receiving through network slicing is changed, v) when a configured network slice service for

receiving through network slicing is changed, or vi) when an RRC connection reconfiguration

confirmation message is transmitted to a target base station after having received an RRC

connection reconfiguration message including mobility control information.

[109] The network slicing may be operated independently between cells/base stations

using an identical frequency. A network slicing area may be configured regardless of a

frequency.
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[110] The UE may include one or more slice information configured for the UE in

the network slice request information.  Alternatively, the UE may include, in the network slice

request information, at least one of corresponding network slice information received through

system information, configured for the UE in advance, or received through an RRC connection

reconfiguration message, information for identifying a service/PDU session/bearer associated

with the corresponding network slice information, and priority information on a corresponding

network slice.

[111] The network slice request information may be transmitted through a new field

included in an RRC message of at least one of a UE assistance message, an RRC connection

establishment request message, an RRC connection setup complete message, or transmitted

through a new RRC message newly defined. Alternatively, the network slice request

information may be transmitted to a base station through an RRC connection setup complete

message by being included a NAS message.

[112] The base station may control data transmission and reception through network

slicing based on the network slice request information received from UEs. For example, the

base station may initiate or terminate this. As another example, the base station may indicate

network slice information to a UE.  As further another example, the base station may indicate a

bearer associated with network slicing to a UE.

[113] A second embodiment: Transferring network slice request information to a
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base station through a core network entity

[114] In the case of a UE in the RRC connected state, it may be effective from a

network perspective to handover the UE in the RRC connected state to a cell supporting a

network slice (or a cell supporting/allowing a specific network slice configured for the

corresponding UE).

[115] In addition, in the case of a UE in an RRC idle state or a UE in an RRC

inactive state, a base station needs to be aware of that a specific network slice is configured for

the UE in order to enable the UE to receive consecutively a service based on the corresponding

network slice as the UE moves.

[116] For example, i) when a serving cell (or a current cell or a Pcell, hereinafter,

referred to as “serving cell”) provides network slice information through system information, and

a UE receives the network slice information through the system information in the serving cell, ii)

when a specific network slice is configured for the UE in advance, and/or iii) when a specific

network slice is configured for the UE through a network, the UE may indicate network slice

request information on this to a base station through a core network entity (e.g., an access and

mobility management function (AMF) which is a 5G core network entity).

[117] As another example, a UE configured with a network slice, a UE configured

with data transmission and reception through a specific network slice, a UE available to network

slicing, or a UE that for performing data communication based on a specific network slice
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through network slicing, in the RRC idle state may transmit network slice request information to

a core network entity in the case of at least one of i) when RRC connection establishment is

performed, ii) when entering or leaving a cell/network supporting/allowing a current network

slice, ii1) when initiating or terminating a PDU session, iv) when network slicing related system

information is changed, v) when a configured network slice for receiving through network

slicing is changed, vi) when a configured network slice service for receiving through network

slicing is changed, vii) when a network attachment is performed, viii) when a tracking area is

updated, ix) when a service request is performed, x) when network connection registration is

performed, or xi) when PDU session establishment is performed.

[118] As further another example, a UE configured with a network slice, a UE

configured with data transmission and reception through a specific network slice, a UE available

to network slicing, or a UE that for performing data communication based on a specific network

slice through network slicing, in the RRC inactive state may transmit network slice request

information to a core network entity in the case of at least one of i) when RRC connection

establishment is performed, when entering or leaving a cell/network supporting/allowing a

current network slice, when initiating or terminating a PDU session, when network slicing

related system information is changed, when a configured network slice for receiving through

network slicing is changed, when a configured network slice service for receiving through

network slicing is changed, when a network attachment is performed, when a tracking area is
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updated, when a service request is performed, when network connection registration is

performed, or when PDU session establishment is performed.

[119] As yet another example, a UE configured with a network slice, a UE

configured with data transmission and reception through a specific network slice, a UE available

to network slicing, or a UE that for performing data communication based on a specific network

slice through network slicing, in the RRC connected state may transmit network slice request

information to a core network entity in the case of at least one of i) when RRC connection

establishment is performed, ii) when entering or leaving a cell/network supporting/allowing a

current network slice, ii1) when initiating or terminating a PDU session, iv) when network slicing

related system information is changed, v) when a configured network slice for receiving through

network slicing is changed, vi) when a configured network slice service for receiving through

network slicing is changed, vii) when a network attachment is performed, viii) when a tracking

area is updated, ix) when a service request is performed, x) when network connection registration

is performed, or xi) when PDU session establishment is performed.

[120] The core network entity (e.g., an AMF which is a 5G core network entity) may

transmit specific network slice information to a base station through a procedure for setting up a

UE context.

[121] The network slicing may be operated independently between cells/base stations

using an identical frequency. A network slicing area may be configured regardless of a
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frequency. For example, a specific network slice may be configured in at least one cell/base

station/area of a network and not provided in another cell/base station/arca. When a UE

performs at least one of network attachment, a tracking area update, a service request, network

connection registration or PDU session establishment, the corresponding network slice area may

be one of an attachment area, a tracking area, or a set of cells, allocated by a core network entity

(e.g., an AMF which is a 5G core network entity). Alternatively, when a UE performs at least

one of network attachment, a tracking area update, a service request, network connection

registration or PDU session establishment, the corresponding network slice area may be one of

an RAN notification area, or a set of cells, allocated by a base station.

[122] The UE may include information on a specific slice configured for the UE in

the network slice request information transmitted to the core network entity. Alternatively, the

UE may include, in the network slice request information, at least one of corresponding network

slice information received through system information, configured for the UE in advance, or

received through an RRC connection reconfiguration message, information for identifying a

network slice service/PDU session/bearer associated with the corresponding network slice

information, and priority information on a corresponding network slice. The slice information

configured in advance which is included in the network slice request information represents slice

information allowed by the network based on slice information configured for the UE by a

network or subscription information.
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[123] The base station may control data transmission and reception through network

slicing based on the network slice request information received from the UE through the core

network entity. The core network entity may verify whether the UE has a right to access the

corresponding network slice. Accordingly, the base station may control data transmission and

reception through network slicing based on the network slice request information received from

the core network entity. For example, the base station may initiate or terminate this. As

another example, the base station may indicate network slice information to the UE.  As further

another example, the base station may indicate a bearer of a PDE session associated with the

network slice to the UE. As yet another example, the base station may process data based on

the network slice. As yet another example, the base station may process may perform

distinguished data processing for the corresponding network slice by selecting a RAN portion of

the corresponding network slice.

[124] A third embodiment: Transferring slice information to a target base station

during a handover

[125]

[126] While a UE in the RRC connected state transmits and receive data through a

specific network slice, a handover may be performed as the UE moves. As described above,

recognizing that a neighboring cell supports the corresponding slice may be helpful for a 5G

cell/base station/network to allow the UE to be handed over.
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[127] As described in the first and second embodiments, a base station recognizes
network slice information configured for the UE in the RRC connected state or allowed in a
network, by help information (e.g., network slice request information) provided by the UE or a
5G core network entity.

[128] While preparing the handover, the source base station may transfer the network
slice request information received from the UE to a target base station, if available. ~As another
example, while preparing the handover, the source base station may transfer the network slice
request information received from the core network entity to a target base station, if available.
As further another example, while preparing the handover, the source base station may transfer
the network slice request information received from the UE or the core network entity to a target
base station through the core network entity, if available. Here, transferred network slice
request information may mean specific network slice information that the core network entity
has identified based on subscription information.

[129] As another example, before updating network slice information after the
handover has been performed, the UE may read network slice related system information (or
on-demand system information associated with network slice related minimum system
information or control information for identifying whether network slicing is
supported/allowed/configured/performed).

[130] As further another example, when network slice related minimum system
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information or control information for identifying whether network slicing is

supported/allowed/configured/performed is not provided from a source cell, or when a UE that

has not performed reception through network slicing performs a handover, the UE after the

handover has been performed may indicate the configured network slice information to the base

station.

[131] For example, the network slice request information may be transmitted with

being included in a handover request message. As another example, the configured network

slice information may be transmitted by being included in a handover preparation message. As

further another example, the configured network slice information may be transmitted by being

included in AS-context information of the handover preparation message. As yet another

example, a target cell/base station may include the network slice information in a handover

response inter-base station interface (Xn) message or a handover command inter-node RRC

message. For example, network slice information that is supported/allowed by a target

cell/base station may be included in the handover response inter-base station interface (Xn)

message or the handover command inter-node RRC message.

[132] As another example, when a target cell/base station does not support/allow a

corresponding network slice, the target base station may include information for indicating this

in a handover response inter-base station interface (Xn) message or a handover command

Inter-node RRC message. For example, failed network slice information that is not
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supported/allowed by the target cell/base station may be included in the handover response

inter-base station interface (Xn) message or the handover command inter-node RRC message.

[133] For example, when a target cell/base station has received the configured

network slice information through a source cell/base station, and when the target cell/base station

does not support/allow network slicing or does not provide the corresponding configured

network slice through the network slicing, or the source cell and the target cell are included in

different network slice areas from each other, the target base station may transfer, to the source

base station, the handover response inter-base station interface (Xn) message including

information for indicating not supporting/allowing the network slice received through the source

base station. As another example, when the target cell/base station has received the information

through the source cell/base station, and when the target cell/base station does not support/allow

network slicing or does not provide the corresponding configured network slice through the

network slicing, the target base station may transfer a handover command inter-node RRC

message including information for indicating this to a corresponding UE.  As another example,

the source base station may not determine the handover to the target base station.

[134] As further another example, while preparing the handover, the source base

station may transfer network slice information received from the UE or the core network entity

to a target base station through the core network entity, if available. In the typical technology, a

handover based on an interface between a core network entity and a base station is used only
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when a handover based on an inter-base station interface cannot be used. For example, in the

typical LTE technology, a handover based on an interface (S1) between a core network entity

and a base station is used only when a handover based on an inter-base station interface (X2)

cannot be used. Similarly, in the 5G network, a handover based on an interface between a core

network entity and a base station may be used only when a handover based on an inter-base

station interface cannot be used. For example, the handover based on an interface between a

core network entity and a base station may be used when a direct interface is not present between

the source base station and the target base station, or the source base station and the target base

station are included in different network areas from each other. Thus, when a direct interface is

not present between the source base station and the target base station, or the source base station

and the target base station are included in different network areas from each other, the source

base station may transfer network slice information received from a UE or a core network entity

to the target base station through the core network entity.

[135] A fourth embodiment: Transferring network slice information to a target base

station through an RRC connection reconfiguration confirmation message

[136] For example, a UE may receive an RRC connection reconfiguration message

including mobility control information through a source base station. As another example, a

UE may receive an RRC connection reconfiguration message including mobility control

information generated from a target base station through a source base station. The UE may
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include the network slice information (network slice related information or configured network

slice information) in an RRC connection reconfiguration confirmation message. The network

slice related information may include at least of information for identifying a service/PDU

session/bearer associated with corresponding network slice information and bearer information

of a PDU session associated with the network slice. Upon receipt of the network slice related

information, the UE may initiate a procedure of identifying the network slice information to a

core network entity. To this end, the UE may transmit a NAS message including the network

slice information to the base station.

[137] The base station may control data transmission and reception through network

slicing based on the information received from UEs. For example, the base station may initiate

or terminate this. As another example, the base station may indicate the network slice

information to the UE. As further another example, the base station may indicate a bearer

associated with network slicing to the UE. As yet another example, the base station may

process data based on the network slice.

[138] A fifth embodiment: Receiving slice information through an interface between

a core network and a base station from a core network entity in the process of a handover.

[139] A base station may receive slice information through an interface between the

core network and the base station from the core network entity in the process of an inter-base

station handover of a UE in the RRC connected state. For example, when the core network
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entity receives a path change request message (e.g., a path switch request message) including

specific network slice information from a target base station, the core network entity may

transmit a path change request confirmation message including the specific network slice

information. The base station may control data transmission and reception through a

corresponding network slice based on the information received from the core network entity.

For example, the base station may initiate or terminate this. As another example, the base

station may indicate the network slice information to the UE. As further another example, the

base station may indicate a service/PDU session/bearer associated with the network slice to the

UE. As yet another example, the base station may process data based on the network slice.

[140] As another example, the core network entity may transmit specific network

slice information to the base station for setting up/configuring a UE context for a network slice in

a handover process of the RRC connected UE. A UE configured with a network slice, a UE

configured with data transmission and reception through a specific network slice, a UE available

to network slicing, or a UE that for performing data communication based on a specific network

slice through network slicing may transmit network slice request information to the core network

entity in the case of at least one of 1) when RRC connection establishment is performed, i1) when

entering or leaving a cell/network supporting/allowing a current network slice, iii) when

initiating or terminating a PDU session, iv) when network slicing related system information is

changed, v) when a configured network slice for receiving through network slicing is changed, vi)
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when a configured network slice service for receiving through network slicing is changed, vii)

when a network attachment is performed, viii) when a tracking area is updated, ix) when a

service request is performed, x) when network connection registration is performed, or xi) when

PDU session establishment is performed. As another example, a base station that has received

network slice information from a UE or a core network entity, a base station that has indicated

network slice information to a UE, a base station that has indicated a service/PDU session/bearer

associated with a network slice to a UE, or a base station that processes data based on a

corresponding network slice may transmit network slice request information to the core network

entity in the case of at least one of 1) when entering or leaving a cell/network supporting/allowing

a current network slice, i1) when initiating or terminating a PDU session, iii) when network

slicing related system information is changed, iv) when a configured network slice for receiving

through network slicing is changed, v) when a configured network slice service for receiving

through network slicing is changed, vi) when a network attachment is performed, vii) when a

tracking area is updated, viii) when a service request is performed, ix) when network connection

registration is performed, or x) when PDU session establishment is performed. The network

slice request information may include network slice related information or configured network

slice information. The network slice related information may be at least one of information for

identifying a service/PDU session/bearer associated with corresponding network slice

information and bearer information of a PDU session associated with the network slice.
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[141] The core network entity may transmit specific network slice information to the

base station for setting up a UE context for a corresponding network slice.  To this end, the core

network entity may indicate, to the base station, UE context information including specific

configured network slice information according to a value that is included in subscriber

information etc. though a subscriber information server etc. The UE context information

transmitted by the core network entity may include network slice related information or

configured network slice information. The network slice related information may be at least

one of information for identifying a service/PDU session/bearer associated with the

corresponding network slice information and bearer information of a PDU session associated

with the network slice.

[142] For other example, while preparing the handover, the source base station may

transfer specific network slice information received from the UE or the core network entity to a

target base station through the core network entity, if available. The core network entity that

has received the specific network slice information received from the source base station may

transmit the specific network slice information to the target base station for setting up a UE

context for a corresponding network slice.

[143] A sixth embodiment: A method of a UE for transmitting network slice

information to a base station after a handover has been completed

[144] For example, in a handover process of a UE in an RRC connected state, a
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source base station may transfer network slice information received from the UE or a core

network entity to a target base station through the core network entity, if available. When the

UE receives a handover command generated from the target base station through the source base

station, the UE performs the handover. The handover command may include the network slice

information (network slice related information or configured network slice information). The

network slice related information may include at least one of information for identifying a

service/PDU session/bearer associated with the corresponding network slice information and

bearer information of a PDU session associated with the network slice. Upon the receipt of the

network slice related information, the UE may initiate a procedure for identifying the network

slice information to the core network entity. The procedure of identifying the network slice

information to the core network entity may be at least one of a network attachment, a tracking

area update, a service request, network connection registration or PDU session establishment.

[145] Through operations described above, a UE may be able to consecutively use a

service through a network slice even when the UE moves.

[146] Hereinafter, a base station and a UE for performing a part or all of each

embodiment described above will be discussed with reference to the drawings.

[147] FIG. 5 is a block diagram illustrating a base station according to at least one

embodiment of the present disclosure.

[148] Referring to FIG. 5, the base station 500 may include a receiver 530 receiving
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network slice request information from a UE configured with a network slice and a controller

510 controlling the network slice request information to be transferred to a core network entity.

[149]

[150] In addition, the receiver 530 may receive specific network slice request

information configured based on the network slice request information from the core network

entity. The receiver 530 may receive the network slice request information through an radio

resource control (RRC) connection setup message.

[151] The network slice request information may include the specific network slice

information configured for the UE. Furthermore, the network slice request information may

include at least one of network slice information configured for the UE, information for

identifying a network slice service/PDU session/bearer associated with the corresponding

network slice information, and priority information on the corresponding network slice. Here,

the network slice information configured for the UE may mean slice information configured for

the UE by a network or slice information allowed by the network based on subscription

information.

[152] The base station 500 may further include a transmitter 520 transmitting the

network slice request information to the core network entity. The transmitter 520 may transmit

the specific network slice information to a target base station. The specific network slice

information transmitted to the target base station may be transmitted through the core network
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entity.

[153] Meanwhile, the controller 510 may control the overall operations of the base

station 500 for receiving the network slice information from the UE and the core network entity,

controlling the network slice information, and controlling the mobility of the UE.

[154] In addition, the transmitter 520 and the receiver 530 are used to transmit or

receive signals, messages, data required to perform embodiments described above to or from the

UE, the target base station and the core network entity.

[155] FIG. 6 is a block diagram illustrating a UE according to at least one

embodiment of the present disclosure.

[156] Referring to FIG. 6, the UE 600 may include a controller 620 configuring (e.g.,

creating or generating) network slice information, a transmitter 630 transmitting network slice

request information to a base station, and a receiver 610 receiving, from the base station, a

handover command generated based on specific network slice information received by a target

base station from a core network entity.

[157] The controller 620 may configure one or more network slices and configure

one network slice to be associated with one protocol data unit (PDU).

[158] The transmitter 630 may transmit network slice request information through an

radio resource control (RRC) connection setup message or a non-access stratum (NAS) message

included in the RRC connection setup message.
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[159] Meanwhile, the controller 620 may configure a network slice through the base

station or the core network entity and control the overall operations of the UE 600 for

maintaining the continuity of a service through the network slice even when the UE moves.

[160] In addition, the transmitter 630 and the receiver 610 are used to transmit or

receive signals, messages, data required to perform embodiments described above to or from the

base station, the target base station and the core network entity.

[161] The standardized specifications or standard documents related to the

embodiments described above constitute a part of the present disclosure. Accordingly, it should

be construed that the incorporation of the content of the standardized specifications and part of

the standard documents into the detailed description and claims is included within the scope of

the present disclosure.

[162] Although a preferred embodiment of the present disclosure has been described

for illustrative purposes, those skilled in the art will appreciate that various modifications,

additions and substitutions are possible, without departing from the scope and spirit of the

invention as disclosed in the accompanying claims. Therefore, exemplary aspects of the present

disclosure have not been described for limiting purposes, but to describe the embodiments, the

therefore, the scope of the present disclosure shall not be limited to such embodiments. The

scope of protection of the present disclosure should be construed based on the following claims,

and all technical ideas within the scope of equivalents thereof should be construed as being
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included within the scope of the present disclosure.

[163]

[164] CROSS-REFERENCE TO RELATED APPLICATION

[165] If applicable, this application claims priority under 35 U.S.C §119(a) of Patent

Application No. 10-2016-0146054, filed on November 03, 2016, and Patent Application No.

10-2017-0142205, filed on October 30, 2017, in Korea, the entire contents of which are

incorporated herein by reference. In addition, this non-provisional application claims priorities in

countries other than the U.S. for the same reason based on the Korean Patent Applications, the

entire contents of which are hereby incorporated by reference.
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<2l GRE AFsr] Hg 22 3&E = Ao Al  (Physical Downlink Control
Channel, PDCCH)& &2 5= AT} o gholl A<=, 2 A d-& Zafl Al=7t 74

[43]

[44]

[45]

[46]

[47]

Hi= AS 8 Ade] SAlE s AR 71As =2 '?}E}‘

T B Al "ol A A8 E] = s A4 7ol = A she] §lth. TDMA(Time
Division Multiple Access), FDMA(Frequency Division Multiple Access),
CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency Division
Multiple Access), NOMA(Non-Orthogonal Multiple Access), OFDM-TDMA,
OFDM-FDMA, OFDM-CDMA £} #-& 119k 3t o5 & 7| & A3 5= 9l ok
o] 7] 4, NOMA = SCMA(Sparse Code Multiple Access)¢} LDS(Low Density
Spreading) & 33513}

g o] A A Al el= GSM, WCDMA, HSPAE- 71 %] LTE/LTE-Advanced,
IMT-2020.2 & 31 8} 5}3= H]-& 7] 4 5413, CDMA, CDMA-2000 % UMB =
A3}eh= 714 4 T4 ok 5ol Ak del A8 = A &

g A A oll 5] MTC(Machine Type Communication) 22 low cost(*E+= low
complexity) & A 1 3}= @& H3= coverage enhancementS A 13t @ 5-&
olu] g 4= i}, = E WA A ol A MTC ©@HE-2 low cost(*E = low complexity)
/9= coverage enhancementS A 131 7] 918 54 e8] 2 H ol @ 9ds
oluj e o= v, vhA] @l B g Al el A MTC @2 LTE 7] ¥e] MTC @i
T2& a5k Al Al 74 2] ¥ 3GPP Release-13 low cost(*2+= low complexity)
UE category/types 2]V & 5=t} Hi= & WA Aol A MTC T2 7| &2 LTE
coverage 8] &4 coverageE AUt AY, -2 A LR E A A5h=

71+ 2] 3GPP Release-12 ©] 3}l 4] 4 2] ¥l UE category/type, == A& 7] 42l &
Release-13 low cost(323= low complexity) UE category/type< 2| 1| & 5= 91T},
3=, Release-14¢l 41 4 2] ¥ further Enhanced MTC W3- o] 1| & 4= QI T},

H- v A A o] 4] NB-ToT(NarrowBand Internet of Things) @& Al &) [oTS
Q& A ol 2 2] 915k Thahg o] n] g}, NB-IoT 7] % 2] 55 .& g4
91 =0} (Indoor) 7181 ) A, th7F2.2] %% ghkel) o3k 291, X A ARl 7h e,
ZA 79 u) g e Ay An 18 HAslE U ES T R Ehein)

3GPPoll A &% +=2] 521 NR(New Radio)oll A o 3.4 91 AF-g A1} 2] @ (usage
scenario) = 4], eMBB(enhanced Mobile BroadBand), mMTC(massive Machine Type
Communication), URLLC(Ultra Reliable and Low Latency Communication)” F
A 71 %) 31 9l o}, B ] A A o 5] NR(New Radio)#F & 3+ S35, 32 ] ¢
MBS Q) A, 252, o ¥ (region), W=, A B W= Ao A
ol Ay, 57|45, 2% F20E, 2HE NS, 2HE v A A= 3 A == 3@ A
Abg R olu] = el Abg R bk e o2 Sad 5 el

ol ahell A bz A el i= A AT Hh o] 5E 21 (SG o] 554, New-RAT, NR)
ARG SHE T, 7125, sol ) A A (e & 501, MME, AMF “5)°ll 484 5=
2t} g o] el & 918 o) sholl A 7] )& F 5 (CU, Central Unit) 7 ¥-4F

£
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4(DU, Distributed Unit)©] & ¥ 5G FA1vdol A 2] 7] A =(CU, DU, %=+
Cu¢l DU7ZF shute] =2 41 A= dx /N A), gNBE YEFE 5= St}

[48] ek, By A Ao A 7 A= T W R A -2 shuke] X))

T4 H A S by, st o] Sk Aol thste] o] &

S} o] o] EAE f-lo] 9l &

F oyl A= sk o) g

ojuj g = qof =gk, 2 WA A ol A 7] Al 8= A H] 2= whido)

T2 T HESR A dAE A U ESL A
HESL A Ad] 22 [AekE ofn| g 4= v}, 18] aL o] H gk AH| 2= T ddid
HEL A &efol 25 a8l AldE 4= A

[49] 4Al ) o] T F 21 (el E 5o, LTE)# 22 E# 9 o] 54l & %<
YES A JEEELS S8l 2ol AA =S -4 5ka o
YESA AAEGo] gl WolX L v ELIA F-4 W

FHF, g S FAM S 7E Eoutd M| AE a3 A o8 g8t al

a7 A] 2] %EH% Aul 2~ FH S 7S] f8l] HlER = &8l /d (Network

slicing) 7142 288+ A ] 2~ X & A )] o] T Al el of & ¥=o] 7} &hul-5} A

AR A

N odo Joor2 Fkl
tle rlo rﬂ rﬂ

—

E>L>Lnﬁn$

B
o e
m[o r
]
oo
o
9
-
o,
)
als

501 MIERSL &l dold HEA 5 /1w E BBl HEALE
sl el Fhg el Ml E AR LpEa, A6 2E s A R E e

=g A YERAE AR o ZHA F- /\é%

HE A Zetold g o)-gehd 7hdal e Y E A A9 Fol A Hu)
FPER W A o g = 7] e, A Al EIA
2A 9 HES T T HY O S e ANz Al 5 Lo, 3
2o 49 YRS a g oz §83 5 Q) o] sk o] UEH A Letol
=GR WEH T Ao FEehiz o) 93] A7 el Sefol - ol AR

it
oz rit

FTHE Az A =g HES AR A= Slo] 7Hsshoh

[51] 12 AU EL A Qg Yo A 5% g &S] 29 o & AW sl
2 g o)

[52] 5 1< #2354, 7] £ MBB(Mobile Broadband)& %3t = E & Qg Yl o127
A8 22, MTC 7] 4-& o] -&3l= 2= A 9] o] ¥ Au|2, 4 2he] A}
A Aol AX ¥ = g ekel = E R & 2%k A H] 2= W MTC 7H#]7] 9]
o] B A H] 2~ Fo] T UESY A Qo] Ha49] &eto] 25 FallA
M A o7 Au] 2~ = = 9t o9} o], I AMu| A~ HIE U EL IS
Eefol slo] AlFgo M YES A B84 S T7HE 5 Atk

[53] HEL A &efold2 ZH7te] 17 g ol i & 2xPH sty A2 & 75|

Aok Setol 42 Eo) 9 elolEE WAEE A OB A uEaTADE
7FA = A 2 TFE tenant type®l] &3 5%5 5Fi= 4l o] 7Fs 3o} (Network Slicing

allow differentiated treatment depending on each customer requirements. With slicing,
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[54]

[55]

[56]

(571

it is now possible for Mobile Network Operators (MNO) to consider customers as
belonging to different tenant types with each having different service requirements that
govern in terms of what slice types each tenant is eligible to use based on Service
Level Agreement (SLA) and subscriptions.)

o]l TR g1z} oM A= 54 W E A Eoto] & = sk
ol/del HIER A &efo] 28 Fdfl ol $41& 3] flalir= ol & AT
TA A ] ZEATA 7F A o of gt ﬂﬂ“& AA o] & A7 A A QA W
A& E A Fakrh. 53] o] 5 A G ol g S VB0 R ) ol
o] 5ol whet M3t 5 UIEY o Sefo] 2 = s} o] o] Y ES A
Sehol 25 Fof AnlL T glo] HIolE & FAlshr] A= ol & A%
T-A A 1 Y o] Al E o oF X RE, o] o] el A= A A WH o] Al ey 4]

& oktt. ool upe}, @hike] o)Fol wpet A W o] A w Au] o] AKAdS
B o lsdth

ole] g - A& At flal bFE & A= ol FT A Gl HES A
&hold 7IHke] dlole
o] ol wte} AH| =

H

A~ P~ )\
FFNE 5 A=

ol stoll A & DAl el o] - A Q1 Wi ol thall A gyt o shell A A sk
WP o S A o 7 s Zhzb o] up S ZFhElo] ALgE 4= Q).

LTE® 4] /-2 "combination of downlink and optionally uplink resources" 2. =
g2l xlo] ). LTEN A A2 5 7] 3}(Synchronization depends on PSS/SSS and
allows the UE to acquire the encoded PCI and the frame timing for reception of all
downlink transmissions and for all uplink transmissions (in addition to the uplink
timing advance, for uplink transmissions). In this sense, all downlink transmissions
which are time aligned with PSS/SSS and all uplink transmissions using the PSS/SSS
as timing reference belong to a cell.), 4 {F{EA] €1 & (In order to suppress interference
from neighbour cells, all downlink transmissions are scrambled with (for physical
channels) or determined by (for reference signals) a specific sequence. For most
downlink transmissions, the corresponding sequence is associated to the PCI, which
value is determined from the sequence visible from PSS/SSS. Using different PCI
values for neighbour cells allows different downlink transmissions to use different
sequences.), A| 2= 1] B (After synchronization to the network, the UE acquires the
cell reference symbols (CRS) which allows decoding the PBCH carrying the MIB.
According to the MIB, the UE knows the cell bandwidth, PHICH and SFN. After
acquiring the MIB and the PCFICH, the UE knows exactly the location of control
channel, i.e. PDCCH and can acquire system information. From L3 perspective,
system information is a set of parameters associated to each other as part of "a cell".

All these signals and channels are using a sequence determined by the value of the
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[58]

[59]
[60]
[61]
[62]

[63]

[64]

PCI, which is the same for all.), Bl ©] ] 7] <%=(Data transmission in LTE is controlled
by information transmitted on PDCCH. The UE is allocated at least a C-RNTI, which
is implicitly encoded in control indications (either downlink, DCI, or uplink, UCI) via
a CRC calculation. As for data, they are scrambled using a sequence determined by the
PCI but also by the UE RNTI also providing some randomization of transmissions
accross multiple UEs, which can be useful e.g. in case of spatial multiplexing.), <574
2 30 = Q@ ¥ (When the UE is in RRC_CONNECTED, the UE is configured with DL
measurement gap and measurement events in order to prepare handover as the UE is
moving. The measurement process includes synchronization and reading of CRS and
PCI is used to identify different cells.) 32 = A] 2 o] ¥+ ¥l T},

ZFA )} o] 5 &4 Yl E$] = (New Radio Technology Network H=3= 5G W] E 9] =,
Adrg ol Mo E flaf o]stoll A NR=E 3 7]3hell A & Aol T gt 7id & 4o S
H27F Ut o] & £01, NRell thali 4] shuhe] NR A2 ofefj ol A A 5338)=
ZRAA F St ol gt evkd 4= ek,

- DL synchronization signals deriving identical NR cell ID;

- identical System information distribution for at least Minimum SI;

- efficient use of all possible types of multi-TRP operation;

- downlink/uplink physical channels/signals towards a connected UE are
identical/valid in more than one TRP.

shubel NR 41§l Al 228 42 A, barring 1] 3 FAT = F &
Bl o] /d-2- 712 4= )ttt NR A o] 3}1r} o] /2] TRP(Transmission Reception
Point)® 7 E ™ FE TRPs= 5 U3 Al ~8l AW E #4354 91} (An NR
Cell has a single set of system information, barring and same tracking area. In the case
that a single NR Cell consists of more than one TRP then all the TRPs transmit the
same system information.)

NR 42 Selol = G R} f-Ass QA2 5 . o= Bhte] NR A2
Sbe] 18 Zebols ANE AW S5 g, Bme] A LTE rrjo) 2
ARE XYPs =5 JQr} NRAE L o] 5o #3 A= th& &dfo| ~ zqig
A A3 52 9t} o] 714 LEfo] 2 H B Lebo] 2 -8 B tenant type B
% ¢} o] 2= ID(Identity) == tenant ID %=+ MDD(multi-dimensional descriptor) ;ﬁ X
iz greho] 2 AH] 2 i eho] 2 AH] 2 PR iz Sejol 2 TAHR iz
Zfol2~ EA AR = dld & 2ko] 2 2] RAN function( 2] 2] NR functions,

2] 9] o] E-UTRAN functions) B=3= &l & <8} o| 2~ 2] RAN function listZ
FHA/71 455 7) 919 AR Uebd 5 ook Aol BelE 918 o] sfol A
o) Zefol s AW H1Fch o)tz Aol M F AT A0 NRoIA 574
=92 o] 228 /2 /7] S (describe)/ T4 871 917 Aol R B
A el o] Mol 3T o & Fof shibel = Lato] 25 A H sy
A% YRE Lojol 2 YRE B/ 5 Yrk
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[65]

[66]

[67]

[68]

[69]

[70]

[71]

s

SRS A1 drefel 2 WSk el B drofel
3 (Slice Service Type)"d K. & & &}o] 2~ E-4] %4 X (Slice Differentiator) 2 7/ 2
)\ohq Zglo]| A EAA R I At Ldlo]l A AH] A 58 7he] ol =
YEN = AR E X35t} A o 2 eMBB(enhanced Mobile Broadband) 4] H] 2= &
shrto] Sefol s~ Au) A FE o R AT = ek Tt E g =
URLLC(Ultra-Reliable Low Latency Communication) 4] H] =& 3}1}2] &efo] A~
el Fg o g XG5 v} v o & [oT A B =E st e &elo]
el F8 o7 x4 5= v} thE o 2 eMBB £ 8lo] 2~ AH] 2 58 ol A
LA Mu| A8 XY Y3 Selo]l A EAARE AT = AUt U= A =2
eMBB Zeho] 2= A1) 2 £ voll A1 G4} ATu] 2% X 5] 913 Zepo] 2=
SEAARE AHT 5 Ak

5785 shvte] &efol 2~ G M L= St} o] o] Eefol A~ ARE TR(EE
olol] AAF HEi= o] E 7HA| AL T F) dh(olshell A A o] H ol E flal 5
Zefol 27 A | B R 17|3ho] sl d Lefol = A BE 7HX NR
A EL] A (o] slell A A o] Hel & el Eefol =7 A E AW ES AR
F7Dell MM~ e 5 o7 A8, Eefol 27 AR U ES A= s =%

AE ool 2 Gu S @) AT 5 2c A AR A2y
E =
[s]

O o & 50, NR A2 o] Ao &efo| 2~ AR E dhide A Fe 4 Qo). o
28 nR =) A~ES 5= Qtl & o & RRC A&

Whol] X[ A& 4= Q)T o] ?*ia ol wE A H (A
A = ko] 7kl gh Setol 28 Al &Sk

ol s (= 7 A=k o)F Hiz thE VA= AR o) o), A H] X

A7k ol
T2 HAA7] A8l AH] 2 A A (service continuity) A 7155 0] A EE 5
At 7he gk An) s Alute] e.o) o o= ot

AE 21 dES S Zebol ) A9 Aol d Wl Es)= Zrefol e X e
Ol A2 o] H5l= Ak S

T s ACEE A A g Aol )l Feh ol Ao U ES A
Zrebold Tl A28 4w iz U] E 9] 2 etol vl 24 AlZw G
G175 On TIUIE A 28] A 0 = o) % Aol U] 9] 51 refo] 4 A9 o] B
213t 4= 913= RRC A8 A|Z1d " (| & £ RRC Release WA A]) 2]

A A7 Booll 7]Hbslo] whko] o] F 8l il 5= o] - Aol 5 U EL A
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[72]

[73]

[74]

[75]

[76]
[77]

whoF witol Aol EH U ESR A &0l

A5 8614 o, e A Ao A Y E S T &dtold S 3
Hio|EH & $7218tAA FUINAEE S8 54 W ESR A &S0l =& A
At ol Aol AHE U EL A &efold Au| 28 A, =i 54
U912 Zebol 25 A 9/8] Gakis A2 el A ESpAL, i 5 UES
Eejol % ARSI B iz Aol AL AAH $HE & S F AR
Sfol Aol e g 4 & 4 ek ol A NR AL o] % Ao] 54y 9] =
Zefo) 2~ X l/E] Gl Hof e} A el AT E ThEA Sho] v R
A 5 Gk g we] TAE 58 Ul =912 eko] 25 A 21/8] & oz
AE - Ashol Aol A HE P A ATk vk st o] o] T UES 2
o] 27F EAehE A, W2 ol v A A el o sl A 28] 82 /A A H
HES A Edo]lA 4 &9 AR v =2 SAFAE 7N U ER A
Zefolzof gt Al ded S AEeE VHte R Ag]AdedS T 4
)\}\‘[;‘I—c

Alte] 02: YE S ol Al X 21/5]8 Ao Y EL T Hefo]l il X /58

W o] Bakis Alrkel o

T A AcEE dA A e g gk Aol 9l Feh ol Ao U ESY A
Eefold Hd A2l AR = U EL A Sotold dh H A A28 AR
AAE On T E Al 2~8 HH = o] dlo] Y EL A &efo]d X9 o &
13 4= 91= RRC A& A|1¥ " (o] & E°] RRC Release W A #]) 4}<2]
A A Bl 71EEEto] whio] o] Fste ol 8l o] - Aol 5 U EL A
Eefo]l 28 A /3] 83 A ARE & - JEFH T 5 ) o] & 98 NR A2
ol Aol 54 Y EQ| A &efo] 2 X l/3] 8-of ol upet A=
TAEAE T EA st dEE AAIS = Qi) o] & T dEe 54
Y EQ A &efo]l 28 A /3] &35t AE T8t Ag]dad e e 5
2

o] O}Oﬂ A= ‘?iﬂ} Z|AFol YIER A &efo] 25 A S, ©iEe] o] A&
A oystr] 9% NA =2 G 52F FA o7 A gk, o) g of A

71
}

Zelo)l A8 A1/ &= A o]
°ol& =

_u

Nr

_r.z

¢

>4

Mk 1%ﬂ%§%ﬂ°%NMﬂﬂ%%dii%%ﬂHﬂﬁ
Nk the Aol BAE /A5 e S 5 oo
Aellol w2 71 A% Fe 4] A

ZF.
=2 g 4 b o},

508 s, /1A% e HES febol 27k 7 Al E e vEsla

2 rlm

Setol 2 83 ARE FAleh: @AE A = Jdvk(S210). ol & 5], @2

HRENAERE A28 R = RRC A 74 WAIA & 8

FAE = U EL A Setol 2 AR E Sl ddel] shut = el YIES A
Sefol 25 AT T B w2 vy A HES A ool FRE

o) g-ate] whiol vl E ]2 Zefo) 28 FAE S ook she] vE9) T
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(78]

[79]

(80]

(81]

(82]

(83]

% @Fo] 223= 32l PDU(Protocol Data Unit) Al Aol 1 A ¥ of 4] = 4= Q.
7R Fo] @2 E =15 U EY T ko]~ 2% A4 B RRC(Radio
Resource Control) 172 A WA x]of] 3£¢+E 4= v} L= W E L] 3 £&£8lo]l X~
27 A H3=RRC 2 A WA X o] 335 = NAS(Non Access Stratum)

w| A x| ef) e =5 Q)

S5
TS U ESL A &Efo] 2~ 8 %4 AR = ddo] 7" SAH UES A Sefol
HRE L33 = 9t} o= JUERI A Sdto]l~ 23 AR E v

TAE Y ESY T Selo]~ zqi I Y ESL T SElo) 2 AR AAE
Y ES A &efo]l & AH|2/PDU Al dmol & 2 H5H7] 913 R 2 el
Y E A Lol 2o thek $A59 AR F s} o] o] AR E 233k 5
AT A7 A del] AR HIES T Edfol 2 R = E] Aol oA
whibell P E Sefol s AR = VYA RE VN0 R W E S o) oA
585 = setol = AR E v
AT U ES] A &etol 2~ 24 GRE TP AR AL A osh=
GAE 3 = ATHS220). ol & %%71 Ao G2 R Y EL A
Eefol~ 8 ARE 5218, ol & & 7 il
ATt o= Sl wdo] S U ES A gaq o]z~ 2% AR &
Eetol 2= Kol gk Agh A3, 1S A% 7
ol AR Y EL A Setol2 8 FRE HAF3o
ZASS U EY A Eetol 2 @3 Rl 7| Zste] AH S WES] A
Fefol2 GRE s A=Y Filehs dAE A 5 3
ZAFE UES A Sl 83 ARE ZolW MAR DS 5, 2o
MAZILE YEL = Setol 2 23 AR 71 Zste] FAE 54 v
EZofol A~ ARE A1 ). A A2, 54 U ES A Sefo] & %
ol A7 U ES A Fefo]l 2= 8% ?éi A 7AAB R 7] &5
Ao ik Ae~E Jro F3kEo] F=alE 5 9l

ol AA= HEAA Eetol= 84 FRE 52 aﬂ, whiko] s
HE9] A Fefo] 2ol A =g A jte] sli=Aol] e frade 432 5 U
3=, Zol g HAE 7HIA AR A E S 7S] R sl E3hE ghell vt
54 TR HEN A SH) A HRE X G AMAE HYRE
AT B2 e 7 AT ol 5 50, 2B AT AE S G A E A E
AR YES A Selol2~ A R i A HES A Selol X~ ARE
23 vk oM, v E A Sl d AR = Y Y ES A
Setol & ARl AE A ¥ 2/PDU Al /Mo & A shr] /13 R B
U EL A Lol 2ol A7 | PDU A4l 2] Woje] B 5 Ho]i s 2343
T )\1\1—4'

ole} & I & T, sl F A= e Y EQ A S| A8 TF
MU aE Al 5= o, HIES A EEfol 25 3 HolE $AlE Al
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[84]
[85]

(86]

(87]

[88]

(89]
[90]

(91]

[92]

AT}

=32t E 7N A] 5 F2E A Elr] 9g = o)t
U ESA &dto]l 27 FAAH R FE Y EQ A
E F213E GAIS2100¢ HEY = &eto]l~ 23 AR E
15t == A o] dl= W AI(S220)9F U E Y &eto]l 2~ 2%

HEGUESA Eefol2 ARE I A Z5EH

FAEH=E GAI(S230) 2 EQ U EY T LSt~ AR E g7 VX Fo R
AE3E GA(S340)E =33 5= 9l o)

o] 7141, 8210 ©HA] Wh %] $230 A= & 25 F23dte] ol A3k 83
FAdstA E 5 3

A= EG U ER A Eefol = ARE Fo™ /A ZEE 5
EQUESA ol HRE A VA F o R A5 5 At A d =,
A7 ZoAG MAE a4 54 U ES A Eefol = A
NA o ®2 AFT 4= ot b o2, 7] A 52 B2 7| X 57 2] {IE]H o] =5
A EAQUER A ol ARE B VA F o5 AFE
B 7| A& S5 W EY A &0l ARE A, 54 U ES A
Zefol 2~ AR E EMF 7| X 5po] 5] &8 U ESR A Eefol 2 AH F Aojw
Shitell 71 zste] sl el oW WE S AT 2
ERA 7| X Fo] A wr o R ddste] ©hd R AEE ook S ade A
71 Ao 2 RE = o v WS =A%

5 4% EUE A e s gt F2e A shy] 9% o)

S} s o] Wl E S Sefo] 2% P AT Ei v u]g)
AAH UES A &etol 2~ JRE o] &35l dhide) U ER A &efo] =&
TAT =5 ) Fhe] Yl E 9 A & eto] 23 2] PDU(Protocol Data Unit)
Aol AA A F-dE = Jok mpebA, e Sy s B U EQ A
seol~E T4 5 Aok

9E2 Y ELS &l 8 R E VA FOoR AL dAE AT S
A THS420). Y E S I £&8fo] 2= 2% A B = RRC(Radio Resource Control) 172
A9 WA Aol EgHE 4 Aok i U B 915 Seol s 24 4 His RRC A
A WA X o] 3E3FE] = NAS(Non Access Stratum) W A] A] of] 3£ ¢HE 425 QJ ]}
S, S A A T A IE " S Sl A U ER A Edtol 2~ 8 AR E AST
At

HESA &efol 2~ 83 AR = dde] A% 54 U ES A &efol~ HHE
¥35sE = Q) ol & Bo], MIES A Eeto) 2~ 873 AR = vhide] 4w

HESIZ Setol 2 AR, Sl g V=T Seo] 2 Fuol AAE V=YD
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(93]

[94]

[95]

[96]

(971

(98]
[99]

[100]

[101]

Zefo] 2~ AN 2~/PDU M/ & 28357 Y AR L g vES A
Zofol 2o 9§k e AR F sk o] o] JRE EFE = QT o 7] A
ddo] FAAE YEL A &Heol R = U ES A oA e 4%
ZElol AR = VA RE VHto g2 Y EL o) o8 385 i=
Zolo)l = AR E o] gir)

& B 7] A o] ol A R 2l 54 U E S| A Sefol -~
ARl 7| Z8te] G = WS VA H BB TS GAE
T3 = Ah(S430). A=k vhel o], oA A= U ER A Eefol 2~ 8
AR Z 7GR 7| F8te] ER1g AR E xS F Ut

o] e Ag-, ZoY A= FRlE SH U ER A Edol 2 FRE
ER VA 5o 2 AET ok B VA 52 5 U ES A Setol = FJRE
TAIEHA, 54 U ES A &Sefol 2~ R D gl 7] A5 o] 3 g3k U ES =
Zofol A~ AR F Ao st} 7] xs)e] & on W& AT
T Aok B 7 A2 A H = o W
M=o HaE g b AEe 4= 9l

olo} &2 W& FalA dd-S U ES A &Eefol ~E
AMu) o] ASGAE FASHHA A=W E 58T 4 vt

o] el Al A gt upe} o], vk} VX a L goj i A A= U ES] A
Zefol 28 T AN 28 55 A, U ES A SEfol & A o] AHA S
AP A T e] o] F A2 Al w et

o] 3}of A= RRC 14 vhiko] o] 54
o] A gy, o] slef| A A S 7]
Z3E o FE o, E2 A 45
AA A S 233 7 AQrt 3 B2 WX 45 Fxshe] At 71 x5 2
T2 ol A A sk ZF A A s 5= Qo)

A1 AN HELQ] T Lato)ls HRE Eotshi= vt X A] AW A

RRC Connected @&2] A2 U EY T &HElo| A5 X HWet= A= T
o] A E 5 Y EL A Sfol 25 A(dhs A)E M=o A7 = Ao
HESIA SHANA a&4d 5 3t

3 RRC IDLE ¥ ®=3= RRC INACTIVE @2l -9 erite] RRC 44

1% 7 e

T

FA5h7] 9 BTk AR A9 A A o B

ALz o7 AT ¢ 9= A/ EAE A shi=t =80] & 5 gt}
=] = 8 A Aol A = PCellol A, o] ol A A H A=
oD A ARE B &etolx ARE A F5har vhito] ARl Alo]| A A] AE]
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[102]

[103]

[104]

[105]

[106]

QRS VA5 052 A A S 4 Q)T

A= U EQ A Edfol 2 8 AR = dhide)] 774 % shve] &efo] &
“d X (Configured single slice information) t=i= 31} o] /2] &efo]~
b X (Configured a collection of single slice information)= Y et} o] =
HES A ol dte] 7~ ¥ Sefol2 QR = 7FIARE 7|vte R
HEL Ao ola] 8]-8¥ = &etol = AR E Yetdlt), o|stell A U EL =
Zefol ol ek @7 FH = FAT v 2 AREE 5 Qv thE ¢ 2 RRC
IDLE g el o=, HIES T Sefo] 27t 4 d g e 5 U EL A
Eofol =g S dlolH Faale] A W = v EL] A S9old s
G = U ES A Sk d S S 5 U ES A ool vHEe = HoH
FAE 83 AL A} 3= W@ -2 RRC Connection A2 A (establishment)©l], T2
AA U EL = &eto] 28 X 1/3] &3t A/ ES] Aol 5o w 2= vz
W), B3 PDU A4 o] A4} = F e, iz U= 9] 2 Sefko] 4 whal A2
AH WA = U EL A &efold S a8l Al sk A E v ES] A
Eetol o] W7 = v ER A Eetol S E8l 2lstarat sk A E
U E A &efo] 2 Au) 2o WA = it o] o] A -5-ol 71X =052 7445
HESA &elo] 2 83 JHE Al ZEZAAE 7AIE 5= At} o & 59
A HENA T ZEAAE S8 PDUAIAS AAS v AR = HEY D
Edfol 2 AR E FAIE @it o] & RRC A4 Aol 7| X5 o= &l
HESY A &etol 2 03 ARE A A8k ZRAIAE /WA 5 Tt

thE o 2 RRC INACTIVE el 1=, HIE A Sdtol 27t A4 | b
= 5 UESA S0l 28 S dolEH Fa2lo] A H vl =
HES D Letold 7Hs G mi= U EY D Lefold S 58 5S4 dEYA
Zelol A 7Rt o 2 do]H TS 4235} a A} 8= ©d-2 RRC Connection
4 A (establishment)ol], 3= & 2] Y| E 9] 3 &efo]l =5 X /3] &35)+=
AMIES A Bz 0] 2= Wz o, 2= PDU Al A Q] A2 i S8, B
HESLA o]l d v Al 28l AR A4 E= U EY A Sdold & 53l
TRl sk A E U ES A Soto] =0 W s U EL I STl &
ol ARl Fhs A E W EL A EEkol s An| o] M S sk o) g2
gl 71 A m o R U EY A &etol2 0% GRE A At ZEAAE
MATEE 4= ). o] 7141 RRC INACTIVE “d Bl 3= NRol| A o] 172 7]Hke]
AMEZE FHE YERd T A2 FHlE v 22 S48 TS 5 Qo

While the UE is in the new state, the attributes of UE, RAN and CN are characterised
as follows:

- The connection between CN and RAN is maintained in terms of both control and
user planes.

- The UE is reachable by a RAN initiated notification procedure for which the

relevant parameters are configured by RAN itself.
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[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

- RAN is tracking the UE location on the level of a "RAN-based notification area”
and is aware whenever the UE moves from one "RAN-based notification area" to
another.

U} £ o] & RRC CONNECTED “JEjel )=, HIESQ A &efo| =7t -d 8
T EYH Y EL A Sdo|AE E3 vo|H £52l0] FAYE vhd tE =
HEAZ Sefol 4 7 v i Y =93 Sepol A Bl 54 =D
Zfol 2~ 7k e & HlolE] F-AlS G- 8tar A} 3= w2 RRC Connection
794 ] (establishment)°l], B=3= & A Lﬂ ELlT &dfol A5 X /5] £38=
A ES] Ao B0z w| = vhzh o, lm= PDU Al A A& = e, i
HEQ T &ojo]d el A AR AR HA == Y ELQ A &Sdo) AL E3
AletaA sz A E VES) A Seto] 2] WA i U =92 Leto) S

ol s sk s TAH U= Sebol 22 Au)2e] WA, o] BA

#0178 25 F 5= RRC 914 A7 vl 42 & Salshed 671 770 502
RRC A2 A 74 2l WA A& 1l 5 g1} o] o] Aol 7| AFoz
AE G121 e ofol 2 0.8 ANE AN E 2 AAR AN 5 U0

WESIS ool & g Far 2 AL sk A7 TolehE S g on
BAG ek, T1e) /s U E9] A Setol i G %o] Fupael wAgl]
7-/(4&1 ~ 1= 01

TS g H]E-‘ﬂi Eotolx 2% ARl e F-d H shbe] Sefo] &
AR = sy o] e Eefol A ARV EFEEE S 4 Qlr)h B v
A=t U EQ A &afo]l 22 97 R A28l R E %5]1 A1 E = v
AR 4 E 3= RRC 12 A A HAAE Bl 421 E sl U ER =
Eefol 2~ AR Al U EQ A &efol 2~ A Kol A A ¥ A1]2~/PDU
Aol & 2 Estr] /g AR D G vl EQ A Safo] 2ol gk -9
Zqi X—]O—]_L_O]»L]O] Zqi‘j Efﬂ-f?lfio]lj}

=3 Y EH T &£8fo] 2~ 2% A B = UE assistance W A] %], RR
8-7‘6] HA] A, RRC 2 Al 9] ¢+5 v A %] F sl o] 4e] RRC H| A
HeE x3ste] AFE AW ANFA 778 ¥ = A5 RRC WA A& EB‘H HEs4
T AT E= dwd HlEL A Eebol 2 2 A Ba= NAS #A[ A E3HE o
RRC 12 Alg] &5 WA A& &l 7| Ao 5 dEE 5 ot

A m S R EZRE A At U ES A Sefol X~ 8 HRE
ZIHko 2 Y EL A &etold & B8 tolH S48 A E 5= ). A d &
Eo] o] & NAISHAY 5T OECAE o VAT U ER A
Zelol 2 HBEE v XA & th O o & 5o 71 A2 U ES A
Zetol el AAE ol E v

A 2 Ao FoAut AAE Faf 7] X
Eal=y

RRC Connected ¥+ 2] 74 $- U E S A &eto] A& X Y¥st= A= D

= @!
r2
it
ﬂu.,
o,

T e
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[115]

[116]

[117]

[118]

[119]

o] A E 5 WES A Eefo)d & A st AR = Al7]= 3l o]
HESA SR a84d 5

=& RRC IDLE ¥ == RRC INACTIVE wio] 749 7] %] 0] 3o vhdko)
EAG UES] A ol 27F FAEH O] A& ofi= o] o] F @ik o] Fof upe}
g o] sl U ES A Eefol 2 7|HEo R ME| A5 AH4 0 R AT
T ALEF S ol g 4 )

A ol 2 MY Aol (= @A Aol HEi= PCelloll A, o] 3fell A A A=
7

F7)) A28 A 0E Sal wehol 2 PHE AT whko] A Aol A A 2w
ARE Bal VE D Sebol 2 AN E SIS WS whie] 54 U=
Eay

Zefo] ~7F ARA AW B/ U ESAE ) vkl vES A
SEfo| 7 FAAEHE, G2 oo tg Y ES] T &Setol2x 23 JRE I
MA (A E £, 5G 2o 7 A Q1 AMF(Access and Mobility Management
Function))& &3l 7] X7 & 52 X|A| & 5= QI T},

t}E o 2 RRC IDLE G H o] =, HIER I &Eetol 27 A4 H b o=
54 U ESA &eto]l 28 G HlolE 540 A E G B v ES A
Sefold 7hHe @ = M ES A Sl S Sl 5 U ER A et
7]HEo 2 d]o] ¥ F41S G733 a1 A} 3= @2 RRC Connection A A o], lE =
A U EL A ol =5 A /5] &35h= A/ ES] Aol o]z o == vzt
o), 3= PDU Al o] A2} BE= F 5o, i U EQ A Safold I A 4=8)
AR M E= U EL A &0l & Fall FAlstaA shis A E UES A
Zdfol 2o W = U EQ A £Sefol & Fall Alshaia) sk A E
HES A &eko| 2 AU 2=2] W, Y EL] A 55 (attach), E 7] G o] E,
Aul2~ 24, Y EQ =1 912 A A (registration/PDU session establishment) & 3}
o]l A g-o moAY /AR Y ER A o)l 23 ARE HAET 5 Q)

T} 2 o & RRC INACTIVE A E]ol] 9=, HIES 2 &eol 7 AR @
= S5AHER A &0l =5 S5 HolH S5l A Bl =
HES A Setold 7He G = U EY D Sefold & S8 54 U EQ=a
Zefo] 2~ 7IHE e 2 H|o] B 418 G285t 31 4} 3F= v RRC Connection
Argel], = A Y ESR A &efol & X /3] 83 A/HES] A 52
= vk o), 3= PDU Al Q] A2 s F g, B U EY A Seto) ] ¥d
Al AR A = U EQ A Sefold S Fl FAlstarx) sk A H
HES S el 29 ¥ i U ES A &l & B3l -4lstarx) shi=
TAAE U ES A Eefo]l 2 An| 2o WA, Y E L] A 5 S (attach), E 7 G
Aol E, A2 @, Y EL] A 12 A% (registration/PDU session
establishment) & 8t} o] 2] 74 9ol I MAZ U EL A &efol 2~ 8
ARE AT 5 Aok

t}E o] = RRC CONNECTED “Eiell =, U ES =1 Sefo] =7 A4 |
= S5 UESR A Sefo]l 25 B3 dolE &30 FFAAE &g =

T
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[120]

[121]

[122]

[123]

HES A Eefeld 7he @ E= v EY A &etold & S8l 5S4 U E =
Zdlo) 2 7|Hko 2 dlo| ¥ EA1S =303 A} = @ HS RRC Connection
AA, = A U ER A &eto]| 28 A Y3= A/ EY A &z v =
vz W], 2= PDU Al 9] Al 2 EE= S e, = W ES] A Setold i
Al2E AR HA EE Y EQ T Sefol e Ea) 4184 8t A H
HER A &efo] 2o W L= U EL A &dfold & &3l =48tz sh+=
TAE UES A &Eetols Aul = WA, U E 9] 5 S (attach), EXf 7 &4
Aol E, An] 2 8, WIEL A A4 A% (registration/PDU session
establishment) 5 3t} o] 42 790 o] A= Y EH T &to] 2~ A
A &8k 2= Q)

FAG QA E E0,5G Zo W NA A AMF) = @ A AE S A3}
A ZZAIAQE Gl 7| Aol 54 HESY A Eefol X~ ARE ﬁ%%"%\*?}q.
Y ES A &} d & &2 5945 AF-&8h+= "“/7]%]%0]?4‘ HAS =R
T2 4= Q) arg] A= U E S 3 LEkold o 9 (area)©) T«ﬂr—r@ A gl ol

TAE FE A A& o] SAH VES A S0l AT HER A A
A7 A5G Fol A A E 7 QAL ohE A7 A 5/ Aol M= Al wE A &
T A A E U ER A Eefo] 2 o o2 ddo] W E QA 5 S (attach), E 2 7
g ddlolE, Mu)2~ 2, U E S A 42 A A (registration/PDU session
establishment) 5 %] o] &= 5t U}E =3 & uj], Ao A (A & 0] 5G 2o
HARN AMF)7F &3 eh= 55 99 = B 99 w2 @AY dE 5
st E 4 Qi) e ‘3%0] Y E QA &Sr(attach), ET 7 G Hulol E,
Ml 23, U/ EL] A 24 A A (registration/PDU session establishment) -
Hol% s s vl ] ]%O] & d-5= RAN Notification & & == 3t Al 9]
A= 5 O}L}‘ﬂ’ 2 7 Ak

T2 dee gt Zol i AR A EEE U ES A Sol 2~ 87 Kol vk
TR 5 Setolzol U ANE THEALS & S olrh Eis wite
At U EQ A &dfo]l 2~ 87 R AR ARE F3l 5405 = vk
AR A = RRC VA Al AR & S8l A9 sl HlEL A
Zetol = AR, Al d U ES A &etol 2 R AAlE UEY A &eto]
/8] 2~/PDU Al Hd/wo] el & 2 Hs)7] 9gk dx 2 <>HD1r Yl E S &efo] 2o
ek A9 B 5 st o] el ARE 2 = vk vl ES A &dfol 2~
2% AR E3E = AP A E Eetol s AR = LﬂE%ﬂOﬂ o] & kol
TAAE Sl R EE VYA RE VHlo R Y ES] A o5) ]85 =
Zdlo| 22 R E e

AT GER2RE 2o A E Gl AlE A HES] A S8l

mE

mj

8% YRE /MO E UESD Hekol 4 B3 dlolE $5AL A B 5
31t} 2101 A Go] S U= 2L Sehol o) oA e RS A @
oz Aol e FEAS AT 5 Ak ek AT m g AN E B
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FULAETHEND Gl 8y GuE 7L A=A Getol VS
B3 vol B £540 & Aol 3 = Utk o B Fol o] & At En Y 5
%#ﬂ%ﬂ%%ﬁﬂl%tﬂﬁﬂ Soofol s AR B ko] AN T
9tk B2 ol & ol 7] 4% & U= =L Zeho] 220l $17] % PDU A4 ]

[124]
[125]
[126]

[127]

[128]

[129]

[130]

[131]

Hlol e & edol]l A A& 5= Utk v ol & 5] VA 52 al T HlEOJEL
o2 HlolHE AT 5= Utk v ol & 5] VA2 T
U ES] A & eto] 222 RAN 28 A 8sto] el F Ul E9) A &efo] 2ol et
ZhE ek ol A& wald 5 9
A3 A =08 FotEafo]x duE g VA xo=w A

*RRC Connected A B 2] @t to] EA Y EL] A &£elo]| 2= E3f d)
Al F2l Fok vk o] Fof upgl ;M= Q¥ 7| 523 = 4= 9)\3} =%t vle}
o] o] - Ao A s Lefo] AE XY= AL JAA = A2

5GAMMNAFMEL A7 GRS A= o8] A v =L-o] = 4= gt}
A1 E A 2 AA cﬂOﬂH g gk upe} 7101 ZN AL @ik e = 5G ol vy
Al o &) AlTE = e HAE(AS L, UIES A Sefols 83 7 H)ol

gﬂRmmmmmmwm%%ﬂ?@%?&fﬂ@ﬂiﬂﬁﬂ%%ﬂE%ﬂ
ol AR E 1AE L 3l

ﬂEgﬂ%mﬂﬂ%“kﬂlﬁﬂWNVF?ﬁ%%ﬂ%i%ﬂ?ﬁ%
HESL A ol 83 ARE e VA Fo =2 Agds = Yt £ =9 H
TH] FRF A VA F -, gk 7h8-%E A9, mol W A 2 218
HESA Eetol2~ 83 RE B VX5 o8 Agddd = . == d=e
TH] T A VAT, TheF 7HE S A9, b d B Zojy A 2 RE
FAS Y ESA Selo)l~ 8 ARE Fold MAS E el A VA Fo=

—IN‘

Qs 4 ) o] 714, ks = U =912 ebe] 2 6 A miz ;o]
MAZE 7Y GRE 7wk 2 e 54 U =92 Lebol 2 ARE v

ko] Y E QT &efo] A~ AR E Juo] Edly] Ao

SHUE U= 512 Seho) 2 el A 48] A (EE HIESAZL Srehold 27 Az
e Rﬂﬁﬂ%%ﬂ%EMiéﬂﬁ“bﬂﬁ%?*ﬂﬂﬂﬂ

E—?J g}o]/\ 73 }\])\Eﬂ XJE(EEL

= 28l AR AAE 2rju= }\]/\Eﬂ AR =
P2 el e 5 Q= A G RE)7E AT H A ek kAL, =
= NS FEE A 2ok dito] A= QB E S
Pt A4d TAE Y ED Setol s 4R
11%0iﬂﬂg¢%q.

A o2, At 7 H U ES] A &e)o] 2 4 B Handover 27 W] A] %] o]
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[132]

[133]

[134]

Egy o] AEE o vk e, Aed A" ES A 8ol X~ AR =
HandoverPreparation W A| A| ol] 3£3+5] o] HEE 5 Qo =, Ak -4 ¢
Yl E<$] A & eko] 22 A B = HandoverPreparation ™| A| X 2] AS-Context 7 .||
Egy o] AEE o vk e, B A A T2 ey $H 71 A =1k
Q1 E] 7] ©] 2~(Xn) W A] A] H=+= handoverCommand Inter-node RRC W] A| X] o]
HEQ A &efol = BR7E E3HE 5= ) ol & 5o BHl A7) 5] 5ol o] &)
Q8881 Y EL A z:;gro]/\ ARE L3S 4= glo)

thE A 2 e A7 A Fo] sl U ER A &etol =5 A 91/3] 8384 &=
A5, B 71 A2 A= oW S 71 A= Q1E] 3] o] 2~(Xn) H Al A] HE=
handoverCommand Inter-node RRC W A] %] o]] o] & A A|5}7] 2]t G R E >33t
T At ol & 5o B A7 A el ol 8] X «1/5] 8 ¥ A = AvlE UES A
Zdlol 2 AR E £33t 5 9lth

A dE 5o wkef gl A7 A o] Ak A7 A g Bl A= A E
HESL A &efo)l 2~ FARE 21308 o, 87 A7 A 5o U ESR A &efold &

X Q18] 484 7} i Y EY T Salol AL B el A YEY T
Letol 28 Al FeHA] Y= A B 2 AT B o) MR b e
Sefol 2 d el ¥ = A5, B VA & AE oW S A =1k

A

e # o] 22(Xn) WAl Aol Az VA5 S8l =218 U B9 A Eefo]l 2~
A /8] -gokA] Fag& A 7] A ARE Fieto] A= VA FOR ﬂ =
F AT T2 A E Eo] 7o el A7 A F o] Ak AT A =S Bl et
ARE FA S o, B2 A7 A o] U E Q= o] d & #<1/3] 8351+
AV = Y EL T ol AL B8 dlY AE WER A Sgo)lAE
A &84 &= 7 -9- handoverCommand Inter-node RRC M A] #] of] o] & X| A] 5} 7]
A BRE F3sto] R AL 5 vk v E o2 A2 VA F2 27§
Bl 7 A e 2 A= e B AR A &5 5 ATk
U2 el &2 e n EH) St &l A S, whef 7EE R A9, B i
ol HA ZFEH A1 W EY A Edtol & ﬂig ol A E Tl B A
X Fom Agst 4= Qu). Fw V) Lol A @] A 9} 7] A7 QQE] | o]
[Hbe] = @ Bl = 71X =5 JF Qe o] 2 7|k ;= @ v 7k AR 5= gl v
AR E T} o 2 So] F LTE 7| <ol A sowd 7i A 9f 7] x| =3k
QN # 0] 22(S1) 7]Hke] ;M e ¥ 3= 7] X5 gk Q1E] 9| o] 2+(X2) 7] Hk ;= Q1] 7}
AREE = gle W AR E T 5G el A = F el Vst o] Lol vy sl A ¢}
71X =3k I s o] 2= 7] Hbe] = @ vl = 7] A= gk QIE| o] 2= 7] vk
A7 AR E 57 glS W AMSE 5= v A E o] &2 7 A= 3 B
Z1A =1 Zhell 23] 1E] sl o] =7F A eFA] A Az Aot gl dlo] M2 vE
HEA Gl 23k u AR&E 5= vt o] ef o] vhef A V[ A 53t B
712 = Zhell A 3] Q1 g o] =7F A ehA] Gt s A A B o] M=
e UES A Sl ol 2R, £ VA5 whd = 01

N

N
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MAZEEH A HES A 2ol ARE FZAAY /A& F3) el
A Fo g AGTE 54 Q)

[135]

[136]

[137]

[138]

[139]

[140]

Al 4 A ell: RRC 12 A4 B9l XA & Fa] el [ sro = yE9 S
Sl = AEE VI AH R S

A2 G 25 VX wE Fof ol e Al H RS E3ehi= RRC A
A2 WA A E 23 5= glek e el 2 9 BHAL V] A el of ) A E
olF/d AAHHE 298z RRC 12 A4 WAA & 22 7[ A =75 53l
z,:ﬂ@-z;oh;].uulo RRC 142 ;(H:FL/H zlo] 1=
setol = ZJE(HL)TJJ Febels e AR Es A E U ES A Ea}oli
AR)E F3T F Ak U ES A Eetol 2 B R = AT U ES A
Zetol 2 R Cﬂ/ﬂlﬂ A 8] 2~/PDU Al A/l o] 2] S A st] 913 B Ei=
Yl E 9] =1 &efo] 2o A7 ¥l PDU Al ] Wole] M 1B F s} o] -2 ¥ 3+t 5
ATh. o] & Al @hE sl A R U ES A Seto] 2 HRE Fls]
AR ZZAIA S AR = . o) & el e A Ed v =LA SEfe)
SHIAAE VA S o2 AE e 5

AT EERTE FAE IS} ARE VWMo Y ES A Sl e
g dlolE Fale Aloj = et o el B 5o o) E A Y FRT
A= U ES A Sefol 2 ARE de] A
: A= T VI ES AL Sefol 2ol 1A= HﬂOi HE
ol A|AT ek 5= ATt B ol & S0] ZIX =2 M ES A Sehe] = E Tt

F

puan

=
=
°

il

ot Y0 X0 ol
w8

Al 5 A ZEHE.O H JJr?%ﬂH o] vt 7] A

Aol g Faol Hetols ARG ek By

7] % %-& RRC Connected 3 B ©H2-e] 7] 227k = @ 8] whg ol A 510}
AR 23 o)Wt 71 A3k e s o) 2% Fa) LEfol s R FAT S
et A 2 mo g A= B AT o RE 54 vES A Lelo]
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

TRANSMITTAL LETTER TO THE UNITED STATES oty pnpockete
DESIGNATED/ELECTED OFFICE (DO/EO/US) US. Application No._ (T known. 566 37 CFR 15)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
International Application No. International Filing Date Priority Date Claimed
PCT/KR2017/012319 November 2, 2017 November 3, 2016

Title of Invention
METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS THEREFOR

First Named Inventor

HONG, Sung-pyo

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

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

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

o

. D has been previously submitted under 35 U.S.C. 154(d)(4).
4. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))
a. |E| is attached.
b. |:| was previously filed in the international phase under PCT Rule 4.17(iv).
Items 5 to 8 below concern amendments made in the international phase.
PCT Atticle 19 and 34 amendments

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

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

Cancellation of amendments made in the international phase

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

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

The following items 9 to 17 concern a document(s) or information included.
9. E] An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

10. E A preliminary amendment.

11 An Application Data Sheet under 37 CFR 1.76.

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

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

14. D A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR 1.821-1.825 (not required if
sequence listing in text format was indicated on the PCT Request as part of the International Application and the sequence listing
was published as part of the international application).

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

16. [_] 37 CFR 3.73(c) Statement (when there is an Assignee).

This collection of information is required by 37 CFR 1.414 and 1.491-1.492. The information is required to obtain or retain a benefit by the public, which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 15
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Petitioners' Exhibit 1010

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00036; U.S. Patent No. 11,627,631
Page 310 of 522



PTO-1390 (01-18)

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

U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. ATTORNEY DOCKET No.
PCT/KR2017/012319 811.0180
17. D Other items or information:
The following fees have been submitted. CALCULATIONS
18. [m] Basic national fee (37 CFR 1.492(8)) ......ovovoveses oo ceseeses s $300 | $300
19. E Examination fee (37 CFR 1.492(c))
. If the written opinion prepared by ISA/US or the international preliminary examination report $ 760
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
o Allother situations .............ccooiiiiiiiit i e, $T60
20. E Search fee (37 CFR 1.492(b))
. If the written opinion prepared by ISA/US or the international preliminary examination report 520
prepared by IPEA/US indicates all claims satisfy provisions of PCT Article 33(1)-(4).............. $0
. Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to the USPTO as $
an International Searching Authority ......................... ... 5140
. International Search Report prepared by an ISA other than the US and provided to the Office or
previously communicated to the US bythe IB........................ccooiiii ... $520
o AllOther SHUBLIONS ...........iitiii et e e e e et e e e e aee 2. 5660
TOTAL OF 18,19,and 20 = | $ 1 ,580
D Additional fee for specification and drawings filed in paper over 100 sheets (excluding sequence listing
in compliance with 37 CFR 1.821(c) or (e) in an electronic medium or computer program listing in an
electronic medium) (37 CFR 1.492(j)).
Fee for each additional 50 sheets of paper or fraction thereof .............................................. $400
Number of each additional 50 or fraction
Total Sheets | Extra Sheets thereof (round up to a whole number) RATE
-100 = /150 = x $400 s
Surcharge for furnishing any of the search fee, examination fee, or the oath or declaration after the date of s
commencement of the national stage (37 CFR 1.492(h))...........c..cciiiiieiiiiieiiie e enn . $140
CLAIMS NUMBER FILED NUMBER EXTRA RATE
Total claims 19 -20 = x$100 0]
Independent claims 3 -3= x $460 $ 0
MULTIPLE DEPENDENT CLAIM(S) (if applicable) +$820 $
Fee for submission of Sequence Listing text file of 300 MB to 800 MB (37 CFR 1.21(0)(1))........c.vvn.... $1,000 $
Fee for submission of Sequence Listing text file of more than 800 MB (37 CFR 1.21(0)(2))...................$10,000 | $
Processing fee for furnishing the English translation later than 30 months from the earliest claimed priority date s
TOTAL OF ABOVE CALCULATIONS = | § 1 ,580
|:| Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by %.
|:| Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by %.
Applicant must attach form PTO/SB/15A or B or equivalent.
TOTAL NATIONAL FEE = | ${ 580
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be accompanied by an $
appropriate cover sheet (37 CFR3.28, 3.31)...............c.ccoviiiii i $50.00 per property  +
TOTAL FEES ENCLOSED = | $ 1 ,580
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a. D A check in the amount of § to cover the above fees is enclosed.

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

c. El The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account
No. 602802 as follows:

i. |E| any required fee.

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

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

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

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

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

NOTE 1: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 16, 2013, will be
examined under the first inventor to file provisions of the AlA.

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

Correspondence Address

76277

E The address associated with Customer Number: OR |:| Correspondence address below

Name

Address

City State Zip Code

Country Telephone

Email

sgnauwre |/lan M. Hughes/ pate 105/02/2019

Name

einvryee |1@N M. Hughes, Esq. ﬁ?&?ﬁfﬁ?&%?& 41,083
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney Docket Number | 811.0180

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS THEREFOR

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

R
Inventor ‘1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix|
e T | fors It
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City |Feou| ||Country of Residence | ‘ﬁ |

Mailing Address of Inventor:

Address 1 Korea Telecom Research Center, Umyeon-dong) 151
Address 2 [Taebong-ro, Seccho-gu
City ‘ ISeouI I State/Province ‘ |
Postal Code | [137-140 | Countryi [ kR
Inventor b
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| [] Prociin | EHol e
Residence Information (Select One) US Residency  (® Non US Residency Active US Military Service
City ||Seou| ||Country of Residence | ‘[(R |

Mailing Address of Inventor:

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

Address 2 [Taebong-ro, Seccho-gu

City ‘ ISeouI I State/Province ‘ |
Postal Code | 137140 | Countryi | kr

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

generated within this form by selecting the Add button. Add

Correspondence Information:

EFS Web 2212
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Attorney Docket Number | 811.0180

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS THEREFOR

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

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

Customer Number 76277

Email Address ‘ | AddEmail |  [Remove Email

Application Information:

Title of the Invention HEREEOR

Attorney Docket Number| 811.0180 Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specificaticn 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 afiling 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
Application number of the previously Filing date (YYYY-MM-DD}) Intellectual Property Authority or Country
filed application

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

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

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

Representative Information:

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

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

Please Select One: ® Customer Number US Patent Practitioner | () Limited Recognition (37 CFR 11.9)

Customer Number |76277

EFS Web 2212
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. i Attorney Docket Number | 811.0180
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS THEREFOR

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

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

Prior Application Status v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
B 371 of intemnational ~§ PCT/KR2017/012319 2017-11-02
Additional Domestic Benefit/National Stage Data may be generated within this form Add
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (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
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1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)
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(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
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results from the instant patent application when a European patent application claiming priority to the instant patent
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A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
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B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
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A record in this systemn of records may be disclosed, as a routine use, to a contractor of the Agency having need for the infoermation in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.5.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 cpen to public inspections or an issued patent.

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

1. A method of a base station for transmitting and receiving data through a network

slice, the method comprising:

receiving network slice request information from a user equipment (UE) configured

with the network slice;

controlling the network slice request information to be transferred to a core network

entity; and

receiving specific network slice information that is configured based on the network

slice request information from the core network entity.

2. The method according to claim 1, wherein the user equipment is configured with

one or more network slices, and one network slice is associated with one protocol data unit (PDU)

session.

3. The method according to claim 1, wherein the network slice request information is

included in a radio resource control (RRC) connection setup message or NAS message included

in the RRC connection setup message.

4. The method according to claim 1, wherein the specific network slice information
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specified by the core network entity based on the network slice request information and

subscription information, and received with being included in UE context information.

5. The method according to claim 1, further comprising, after the specific network

slice information has been received from the core network entity, transmitting the specific

network slice information to a target base station.

6. The method according to claim 5, wherein the transmitting to the target base station

is performed through the core network entity.

7. A method of a user equipment (UE) for transmitting and receiving data through a

network slice, the method comprising:

configuring the network slice;

transmitting network slice request information to a base station; and

receiving, from the base station, a handover command generated based on specific

network slice information that a target base station has received from a core network entity.

8. The method according to claim 7, wherein the configuring of the network slice is

performed by configuring one or more network slices, and configuring one network slice to be
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associated with one protocol data unit (PDU) session..

9. The method according to claim 7, wherein the network slice request information is

included in a radio resource control (RRC) connection setup message or the NAS message

included in the RRC connection setup message.

10. The method according to claim 7, wherein the base station transfers the network

slice request information to the core network entity and receives the specific network slice

request information configured based on the network slice request information from the core

network entity.

11. A base station for transmitting and receiving data through a network slice, the base

station comprising:

a receiver configured to receive network slice request information from a user

equipment (UE) configured with the network slice; and

a controller configured to control the network slice request information to be

transferred to a core network entity,

wherein the receiver further receives specific network slice information that is

configured based on the network slice request information from the core network entity.
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12. The base station according to claim 11, wherein the user equipment is configured
with one or more network slices, and one network slice is associated with one protocol data unit

(PDU) session.

13. The base station according to claim 11, wherein the network slice request
information is included in a radio resource control (RRC) connection setup message or the NAS

message included in the RRC connection setup message.

14. The base station according to claim 11, wherein the specific network slice
information is specified by the core network entity based on the network slice request
information and subscription information, and received with being included in UE context

information.

15. The base station according to claim 11, further comprising, after the specific
network slice information has been received from the core network entity, a transmitter

configured to transmit the specific network slice information to the target base station.

16. The base station according to claim 15, wherein the transmitter transmits the
specific network slice information through the core network entity.
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17. A user equipment (UE) for transmitting and receiving data through a network slice,

the user equipment comprising:

a controller configured to configure the network slice;

a transmitter configured to transmit network slice request information to a base station;

and

a receiver configured to receive, from the base station, a handover command generated

based on specific network slice information that a target base station has received from a core

network entity.

18. The user equipment according to claim 17, wherein the controller configures one

or more network slices, and configures one network slice to be associated with one protocol data

unit (PDU) session.

19. The user equipment according to claim 17, wherein the network slice request

information is included in a radio resource control (RRC) connection setup message or the NAS

message included in the RRC connection setup message.

20. The user equipment according to claim 17, wherein the base station transfers the

network slice request information to the core network entity, and receives the specific network
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slice request information configured based on the network slice request information from the

core network entity.
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[ABSTRACT]

Provided are a method of a base station for controlling transmission and reception of
data through a network slice. The method includes: receiving network slice request information
from a terminal in which a network slice is configured; controlling so as to deliver the network
slice request information to a core network entity; and receiving, from the core network entity,
specific network slice information configured on the basis of the network slice request

information.
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& Box No. I Basis of the opinion
I:l Box No. II Priority
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/01231°9

Box No. I Basis of this opinion

1.  With regard to the language, this opinion has been established on the basis of:
& the international application in the language in which it was filed

I:l a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. I:l This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91 (Rule 43bis.1(a))

3. I:l With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing:
a I:l forming part of the international application as filed:
|:| in the form of an Annex C/ST.25 text file.
|:| on paper or in the form of an image file.

b I:l furnished together with the international application under PCT Rule 13zer.1(a) for the purposes of international search only in
: the form of an Annex C/ST.25 text file.

c. |:| furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13fer.1(a)).
I:| on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).
4. |:| In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required statements

that the information in the subsequent or additional copies is identical to that forming part of the application as filed or does not go
beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/01231°9

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Chims _1—20

Chims None

Inventive step (IS) Claims None

Claims 1-20

Industrial applicability (IA) Claims 1-20

Claims None

YES
NO

2. Citations and explanations:

Reference is made to the following documents:

D1: ERICSSON, “Solution for Selection of a Network Slice
Instance”, S$S2-161480, SA WG2 Meeting #114, 05 April
2016

D2: QUALCOMM INCORPORATED, “Solution for Key Issue 1 on
Network Slicing: Network Slice and Network Functions
Selection Based on Evolved eDECOR Model”, $52-162339,
SA WG2 Meeting #115, 17 May 2016

D3: WO 2016-162480 Al (TELEFONAKTIEBOLAGET LM ERICSSON
(PUBL)) 13 October 2016

1. Novelty and Inventive Step

1.1 Claims 1-6

1.1.1 Independent Claim 1

Document D1, which is most relevant to the invention as

in claim 1, discloses a slice selection method comprising

the steps of: initiating, by a UE having previously

Form PCT/ISA/237 (Box No. V) (January 2015)
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INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/01231°9

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

configured network slice support information, an RRC
connection including the network slice support
information and performing a next generation (NG)
registration procedure; and selecting, by an RAN node, a
next generation core network (NG CN) instance
corresponding to a network slice instance ID derived from
the network slice support information received from the
UE, and transmitting an NAS message received from the UE
to the selected NG CN instance (see D1, section 6.1.x.2).
The invention as in claim 1 only differs from the
invention disclosed in document D1 with respect to a step
of receiving, from a core network entity, specific
network slice information configured on the basis of
network slice request information. However, said
difference could be readily derived from the feature,
disclosed in document D1, wherein an NG CN examines
network slice support information received from an RAN
node, authenticates whether a network slice instance is
suitable for UE, and then provides the network slice
instance ID to the UE (see D1, section 6.1.x.2).
Therefore, the invention as in claim 1 is novel under PCT
Article 33(2) but lacks an inventive step under PCT
Article 33(3) in the light of document DI1.

1.1.2 Dependent Claims 2-6

The additional technical feature in claim 2 is not
clearly disclosed in document D1. However, said
additional technical feature could be readily derived
from the feature, in document D2, wherein UE provides a
DCN ID value for each slice, and a connection to a slice

is permitted according to a PDU session request (see D2,

Form PCT/ISA/237 (Box No. V) (January 2015)
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INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/01231°9

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

section 6.1.X.1).

The additional technical feature in claim 4 is not
clearly disclosed in document D1. However, said
additional technical feature could be readily derived
from the feature, in document D2, wherein, when a
mobility management and authentication (MMA)
authenticates UE, a common access security context is
generated and provided between the UE and the MMA through

an AN (see D2, section 6.1.X.2.1)

Therefore, it would be obvious to a person skilled in the
art to combine the invention disclosed in document D1 and
the features disclosed in document D2, and thus the
invention as in claims 2 and 4 is novel under PCT Article
33(2) but lacks an inventive step under PCT Article

33(3).

The additional technical feature of the invention as in
claim 3 could be readily derived from the feature,
disclosed in document D1, wherein UE performs an RRC
connection for providing network slice support
information and transmits an NAS message to an RAN node
such that a network slice instance authentication is
performed (see D1, section 6.1.x.2). Therefore, the
invention as in claim 3 is novel under PCT Article 33(2)
but lacks an inventive step under PCT Article 33(3) in

the light of document DI1.

The additional technical features in claims 5-6 are not
clearly disclosed in document D1. However, said

additional technical features amount to design changes

Form PCT/ISA/237 (Box No. V) (January 2015)
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INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/01231°9

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

that could be made to the feature, in document D3,
wherein, when UE performs handover, a notification
including a selected network partition ID is provided to
a target access node, and the same network partition as
selected before the UE moves is used even after the UE
moves, by using the provided network partition ID (see
D3, paragraphs [0061] and [0070] and figure 7).
Therefore, it would be obvious to a person skilled in the
art to combine the invention disclosed in document D1 and
the feature disclosed in document D3, and thus the
invention as in claims 5-6 is novel under PCT Article
33(2) but lacks an inventive step under PCT Article

33(3).

1.2 Claims 7-10

1.2.1 Independent Claim 7

Document D1, which is most relevant to the invention as
in claim 7, discloses a slice selection method comprising
the steps of: allowing UE to be previously configured by
using network slice support information; and initiating
an RRC connection including the network slice support
information, performing an NG registration procedure, and
transmitting an NAS message to an RAN node (see D1,
section 6.1.x.2). The invention as in claim 7 only
differs from the invention disclosed in document D1 with
respect to a step of receiving, from a base station, a
handover command generated by a target base station on
the basis of specific network slice information received
from a core network entity. However, said difference

amounts to a design change that could be made to the

Form PCT/ISA/237 (Box No. V) (January 2015)
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

feature, disclosed in document D3, wherein, when UE
performs handover, a notification including a selected
network partition ID is provided to a target access node,
and the same network partition as selected before the UE
moves 1s used even after the UE moves, by using the
provided network partition ID (see D3, paragraphs [0061],
[0063], and [0070] and figure 7). Therefore, it would be
obvious to a person skilled in the art to derive the
invention as in claim 7 by combining the inventions
disclosed in documents D1 and D3, and thus the invention
as in claim 7 is novel under PCT Article 33(2) but lacks

an inventive step under PCT Article 33(3).

1.2.2 Dependent Claims 8-10

The additional technical feature in claim 8 is not
clearly disclosed in documents D1 and D3. However, said
additional technical feature could be readily derived
from the feature, in document D2, wherein, UE provides a
DCN ID value for each slice, and a connection to a slice
is permitted according to a PDU session request (see D2,
section 6.1.X.1). Therefore, it would be obvious to a
person skilled in the art to combine the inventions
disclosed in documents D1 and D3 and the feature
disclosed in document D2, and thus the invention as in
claim 8 is novel under PCT Article 33(2) but lacks an

inventive step under PCT Article 33(3).

The additional technical feature of the invention as in
claim 9 could be readily derived from the feature,
disclosed in document D1, wherein UE performs an RRC

connection for providing network slice support

Form PCT/ISA/237 (Box No. V) (January 2015)
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

information and transmits an NAS message to an RAN node
such that a network slice instance authentication is

performed (see D1, section 6.1.x.2).

The additional technical feature of the invention as in
claim 10 could be readily derived from the feature,
disclosed in document D1, wherein an RAN node selects an
NG CN instance corresponding to a network slice instance
ID derived from network slice support information
received from UE and transmits an NAS message received
from the UE to the selected NG CN instance, and the NG CN
examines the network slice support information received
from the RAN node, authenticates whether a network slice
instance is suitable for the UE, and then provides an ID
of the network slice instance to the UE (see D1, section

6.1.x.2).

Therefore, it would be obvious to a person skilled in the
art to combine the inventions disclosed in documents D1

and D3, and thus the invention as in claims 9-10 is novel
under PCT Article 33(2) but lacks an inventive step under

PCT Article 33(3).

1.3 Claims 11-16

1.3.1 Independent Claim 11

The invention as in claim 11 pertains to a base station
for performing the method of the invention as in claim 1,
and thus the invention as in claim 11 has substantially
the same technical features as the invention as in claim

1. Therefore, the invention as in claim 1 lacks an
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citations and explanations supporting such statement

inventive step, and thus the invention as set forth in
claim 11 is novel under PCT Article 33(2) but lacks an
inventive step under PCT Article 33(3) in the light of

document DI1.

1.3.2 Dependent Claims 12-16

The invention as in claims 12 and 14 pertains to a base
station, and the technical features of the invention as
in claims 12 and 14 differ from those of the invention as
in claims 2 and 4 only in the category, respectively.
Therefore, the invention as in claims 2 and 4 lacks an
inventive step, and thus the invention as set forth in
claims 12 and 14 is novel under PCT Article 33(2) but
lacks an inventive step under PCT Article 33(3) in the

light of documents D1 and D2.

The invention as in claim 13 pertains to a base station,
and the technical feature of the invention as in claim 13
differs from that of the invention as in claim 3 only in
the category. Therefore, the invention as in claim 3
lacks an inventive step, and thus the invention as set
forth in claim 13 is novel under PCT Article 33(2) but
lacks an inventive step under PCT Article 33(3) in the

light of document D1.

The invention as in claims 15-16 pertains to a base
station, and the technical features of the invention as
in claims 15-16 differ from those of the invention as in
claims 5-6 only in the category, respectively. Therefore,
the invention as in claims 5-6 lacks an inventive step,

and thus the invention as set forth in claims 15-16 is
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citations and explanations supporting such statement

novel under PCT Article 33(2) but lacks an inventive step
under PCT Article 33(3) in the light of documents D1 and
D3.

1.4 Claims 17-20

1.4.1 Independent Claim 17

The invention as in claim 17 pertains to a terminal for
performing the method of the invention as in claim 7, and
thus the invention as in claim 17 has substantially the
same technical features as the invention as in claim 7.
Therefore, the invention as in claim 7 lacks an inventive
step, and thus the invention as set forth in claim 17 is
novel under PCT Article 33(2) but lacks an inventive step
under PCT Article 33(3) in the light of documents D1 and
D3.

1.4.2 Dependent Claims 18-20

The invention as in claim 18 pertains to a base station,
and the technical feature of the invention as in claim 18
differs from that of the invention as in claim 8 only in
the category. Therefore, the invention as in claim 8
lacks an inventive step, and thus the invention as set
forth in claim 18 is novel under PCT Article 33(2) but
lacks an inventive step under PCT Article 33(3) in the

light of documents D1, D3, and D2.

The invention as in claims 19-20 pertains to a base
station, and the technical features of the invention as

in claims 19-20 differ from those of the invention as in
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claims 9-10 only in the category, respectively.
Therefore, the invention as in claims 9-10 lacks an
inventive step, and thus the invention as set forth in
claims 19-20 is novel under PCT Article 33(2) but lacks
an inventive step under PCT Article 33(3) in the light of

documents D1 and D3.

2. Industrial Applicability

The invention as in claims 1-20 is industrially

applicable under PCT Article 33(4).
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/KR2017/01231°9

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by
the description, are made:

Claim 16 pertains to “a method”, but claim 15 to which
claim 16 refers pertains to “a base station”. Therefore,
since claim 16 does not clearly define the matter for
which protection is sought, claim 16 does not meet the
requirement of PCT Article 6.

(Note: The present international search report and
written opinion have been established on the basis of the
assumption that “a method” in claim 16 is “a base

station”.)
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16/346,987 Sung-pyo HONG 811.0180
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P.O. Box 651325 LA. FILING DATE PRIORITY DATE
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CONFIRMATION NO. 4995
371 ACCEPTANCE LETTER

T

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)

05/02/2019
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 05/02/2019

« English Translation of the |A filed on 05/02/2019

+ Copy of the International Search Report filed on 05/02/2019
+ Preliminary Amendments filed on 05/02/2019

« Information Disclosure Statements filed on 05/02/2019

+ Inventor's Oath or Declaration filed on 05/02/2019

* Request for Immediate Examination filed on 05/02/2019

+ U.S. Basic National Fees filed on 05/02/2019

+ Authorize Access to Search Results filed on 05/02/2019

* Priority Documents filed on 05/02/2019

« Power of Attorney filed on 05/02/2019

« Authorization to Permit Access filed on 05/02/2019

+ Application Data Sheet (37 CFR 1.76) filed on 05/02/2019
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

DEBORAH D WILLIAMS

Telephone: (571) 272-0466
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLo.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLA]MSIIND CLAIMSl
16/346,987 05/02/2019 1580 811.0180 19 3
CONFIRMATION NO. 4995
76277 FILING RECEIPT

5.0, Bt 21305 0 A

Sterling, VA 20165
Date Mailed: 11/13/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Sung-pyo HONG, Seoul, KOREA, REPUBLIC OF;

Woo-jin CHOI, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

KT CORPORATION, Gyeonggi-do, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 76277

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/KR2017/012319 11/02/2017

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

REPUBLIC OF KOREA 10-2017-0142205 10/30/2017

REPUBLIC OF KOREA 10-2016-0146054 11/03/2016

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 11/09/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/346,987

Projected Publication Date: 02/20/2020
Non-Publication Request: No

Early Publication Request: No
Title

METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS
THEREFOR

Preliminary Class

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

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P_L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S5.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLo.gov

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/346,987 05/02/2019 Sung-pyo HONG 811.0180
CONFIRMATION NO. 4995
76277 PUBLICATION NOTICE

IP LEGAL SERVICES, LLC

P.O. Box 651325 R LA A0 LR LA EMATATRAR

Sterling, VA 20165 000001148536

Title:METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS THEREFOR

Publication No.US-2020-0059987-A1
Publication Date:02/20/2020

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

page 1 of 1

Petitioners' Exhibit 1010

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00036; U.S. Patent No. 11,627,631
Page 371 of 522



Doc code: IDS PTC/SB/08a (01-10)

C . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 16346987
Filing Date P019-05-02
First Named Inventor ||Sung—pyo HONG
Art Unit | 2412
Examiner Name | PHAM, BRENDA H
Attorney Docket Number |811.0180

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

U.S.PATENTS Remove
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E).@m*lner Cite Patent Number Kind Issue Date Na”.‘e of Patentee or Applicant Relevant Passages or Relevant
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If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove

. - . . . Pages,Columns,Lines where

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant
e Cite No : Relevant Passages or Relevant
Initial Number Code'| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns, Lines

Examiner| Cite | Foreign Document Country Kind | Publication Aoplicant of cited where Relevant Ts
Initial* No | Number3 Code2i Code4| Date PR Passages or Relevant
Document .
Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . )
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5
Initials No . - .
publisher, city and/or country where published.
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Application Number 16346987
Filing Date 2019-05-02

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Sung-pyo HONG
Art Unit | 2412
Examiner Name | PHAM, BRENDA H
Attorney Docket Number | 811.0180

HUAWEI, "Solution for Selection of Network Slice and CN entity”, R3-162594, 3GPP TSG-RAN WG3 Meeting #93bis, X
Bophia Antipolis, France, 10 — 14 October 2016

5 HUAWEI et al., "RRC suppeort for network slicing”, R2-163595, 3GPP TSG-RAN WG2 Meeting #94, Nanjing, China, 23] &
- 27 May, 2016

3 FUROPEAN PATENT OFFICE, European Search Report of corresponding EP Patent Application No. 17867340.6, &
May 12, 2020

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature |I IDate Considered |I

*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 801.04. 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. ® Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16346987

Filing Date 2019-05-02

INFORMATION DISCLOSURE First Named Inventor | Sung-pyo HONG

STATEMENT BY APPLICANT |2412

( Not for submission under 37 CFR 1.99)
Examiner Name | PHAM, BRENDA H

Attorney Docket Number |811.0180

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature flan M. Hughes/ Date (YYYY-MM-DD) 2020-06-15
Name/Print lan M. Hughes Registration Number |41 083

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 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.S5.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

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

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

EFS ID: 39719263
Application Number: 16346987
International Application Number:
Confirmation Number: 4995
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METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND
APPARATUS THEREFOR

First Named Inventor/Applicant Name:

Sung-pyo HONG

Customer Number:

76277

Filer:

Kyung Hee Kim/yujin Chun

Filer Authorized By:

Kyung Hee Kim

Attorney Docket Number: 811.0180
Receipt Date: 15-JUN-2020
Filing Date: 02-MAY-2019

Time Stamp: 14:38:52
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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.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

If you wish to add additional Foreign Patent Document citation information please click the Add button

Name of Patentee or Pages, Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Numbers Code2j Code#4| Date PR Passages or Relevant
Document .
Figures Appear
1
Add

NON-PATENT LITERATURE DOCUMENTS

Remove

. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No - - .
publisher, city and/or country where published.
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Receipt date: 02/10/2020 16/346,987 ~ GAU: 241
Application Number 16346987

Filing Date 2019-05-02

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ‘ Sung-pyo HONG
Art Unit | 2464
Examiner Name ‘ NGO, RICKY QUOC

Attorney Docket Number ’ 811.0180

1 BGPP, "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Study on X
JArchitecture for Next Generation System (Release 14)", 3GPP TR 23.799 V1.0.0, September 2016

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /BRENDA H PHAM/ (04/06/2020) Date Considered ‘

04/06/2020

*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). * 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 WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Receipt date:

02/10/2020

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

16/346,987 ~ GAU: 241
Application Number 16346987
Filing Date 2019-05-02
First Named Inventor ‘ Sung-pyo HONG
Art Unit | 2464
Examiner Name | NGO, RICKY Quoc
Attorney Docket Number ’811.0180

OR

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

A certification statement is not submitted herewith.

CERTIFICATION STATEMENT

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

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.

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

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

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

Signature

flan M. Hughes/

Date (YYYY-MM-DD) 2020-02-10

Name/Print

lan M. Hughes

Registration Number |41083

VA 22313-1450.

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 1430, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
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Receipt date: 02/10/2020 16/346,987 - GAU: 241!

Privacy Act Statement

1.

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.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

A record from this system of records may bhe disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may bhe 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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Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

02/10/2020

16/346,987 - GAU: 241!

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16346987
Filing Date P019-05-02
First Named Inventor “Sung-pyo HONG
Art Unit | 2464
Examiner Name | NGO, RICKY Quoc
Attorney Docket Number ’811.0180

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm*lner Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or Relevant
Initial No Code of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

If you wish to add additional Foreign Patent Document citation information please click the Add button

Name of Patentee or Pages, Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Numbers Code2j Code#4| Date PR Passages or Relevant
Document .
Figures Appear
1
Add

NON-PATENT LITERATURE DOCUMENTS

Remove

. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No - - .
publisher, city and/or country where published.
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Receipt date: 02/10/2020 16/346,987 ~ GAU: 241
Application Number 16346987

Filing Date 2019-05-02

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor ‘ Sung-pyo HONG
Art Unit | 2464
Examiner Name ‘ NGO, RICKY QUOC

Attorney Docket Number ’ 811.0180

1 BGPP, "3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Study on X
JArchitecture for Next Generation System (Release 14)", 3GPP TR 23.799 V1.0.0, September 2016

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /BRENDA H PHAM/ (04/06/2020) Date Considered ‘ 04/06/2020

*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). * 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 WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Receipt date:

02/10/2020

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

16/346,987 ~ GAU: 241
Application Number 16346987
Filing Date 2019-05-02
First Named Inventor ‘ Sung-pyo HONG
Art Unit | 2464
Examiner Name | NGO, RICKY Quoc
Attorney Docket Number ’811.0180

OR

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

A certification statement is not submitted herewith.

CERTIFICATION STATEMENT

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

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.

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

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

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

Signature

flan M. Hughes/

Date (YYYY-MM-DD) 2020-02-10

Name/Print

lan M. Hughes

Registration Number |41083

VA 22313-1450.

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 1430, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
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Receipt date: 02/10/2020 16/346,987 - GAU: 241!

Privacy Act Statement

1.

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.8.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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

A record from this system of records may bhe disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may bhe disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application/Control No.
Search Notes

Applicant(s)/Patent Under Reexamination

16/346,987 HONG et al.
H““HH“ ““N ‘ “H“‘ . o
BRENDA H PHAM 2412
CPC - Searched*
Symbol Date Examiner
(HO4W76/27 .cpc. H04L41/0806.cpc. HO4W36/0072.cpc. HO4W36/08 10/08/2020 b.p.
.cpc. HO4W72/085.cpc. HO4W4/70.cpc.)
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
EAST 10/08/2020 b.p.
Interference Search
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Receipt date: 05/02/2019 16/346,987 - GAU: 241!

Doc code: IDS PTO/SB/08a (01-10)
o . - . Approved for use through 07/31/2012. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Cffice: U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16346987
Filing Date P019-05-02

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor “Sung-pyo HONG
Art Unit |

Examiner Name ‘

Attorney Docket Number ’ 811.0180

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
1 Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1 20180139660 A1l P018-05-17 Stefan Rommer et al.
2 20140198768 A1l P014-07-17 [Gene Beck HAHN et al.
3 20140199982 A1 P014-07-17 [Gene Beck HAHN et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Numbers Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
TELEFONAKTIEBOLAG
1 P016/162480 O A1 2016-10-13 FT LM ERICSSON )¢
PUBL)
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Receipt date: 05/02/2019 16/346,987 ~ GAU: 241
Application Number 16346987
Filing Date 2019-05-02
INFORMATION DISCLOSURE First Named Inventor ‘ Sung-pyo HONG
STATEMENT BY APPLICANT [ ——— |
( Not for submission under 37 CFR 1.29)
Examiner Name ‘
Attorney Docket Number ’ 811.0180
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite s - . '
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.
1 FRICSSON, "Solution for selection of a network slice instance”, S2-161480, SA WG2 Meeting #114, 11-15 April 2016, X
Bophia Antipolis, pp. 14
QUALCOMM INCORPORATED, "Solution for key issue 1 on Network Slicing: Network Slice and Network Functions
2 Belection based on evolved eDECOR model”, $2-162339, SA WG2 Meeting #115, 23 - 27 May 2016, Nanjing, P.R. Z|
China, pp. 1-7
3 BAMSUNG, "Solution for Network Slice Selection based on the NG UE’s service context”, $2-162622, SA WG2 Xl
Meeting #115, 23 - 27 May 2016, Nanjing, P.R. China, pp. 14

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature |I/BRENDA H PHAM/ (04/06/2020)

Date Considered “94 /06/2020

*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. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date:

05/02/2019

16/346,987 —~ GAU:

2418

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

Application Number 16346987

Filing Date 2019-05-02

First Named Inventor ‘ Sung-pyo HONG

Art Unit |

Examiner Name ‘

Attorney Docket Number ’ 811.0180

OR

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

X A certification statement is not submitted herewith.

CERTIFICATION STATEMENT

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

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.

That each item of information contained in the information disclosure statement was first cited in any communication
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Application/Control Number: 16/346,987 Page 2
Art Unit: 2412

DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
2. Claims 1-20 are pending.
Information Disclosure Statement (IDS)
3. The information disclosure statement (IDS) submitted on June 15, 2020,
February 10, 2020 and May 2, 2019 is being considered by the examiner.
4, Figures 1 and of the application are directed to the claimed invention.

FEFE S

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
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A personshallbe entitled to a patentunless -

(a)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the patent
or application, as the case maybe, names anotherinventor and was effectivelyfiled before the
effective filing date of the claimed invention.

6. Claims 1, 3-7, 9-11, 13-17, 19 and 20 are rejected under 35 U.S.C. 102(a)(2) as
being anticipated by Bae et al. (US 2018/0007552 At).

Regarding claims 1, 7, 11 and 17, Bae et al. discloses a User equipment, a base
station, a method of a base station for transmitting and receiving data through a network
slice, the method comprising:

receiving network slice request information from a user equipment (UE)
configured with the network slice ([0012]. “amethod of a network comprising: receiving
connection request messages for network slices, which are networks constructed for each
service, from a terminal;”);

controlling the network slice request information to be transferred to a core
network entity ([0012]: “generating security contexts for each network slice based on at
least one of identifiers of the network slices and tokens generated during an
authentication process with a third party; and transmitting messages including the security
contexts generated for each network slice to the base station.”; and

receiving specific network slice information that is configured based on the
network slice request information from the core network entity.

([0132]: “Next, in step S570, the base station may transmit RRC connection
reconfiguration message (5G RRC connection reconfiguration) or attach accept message

to the terminal as a response to the connection request message of the terminal.
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Regarding claims 3, 9, 13 and 19, Bae et al. discloses the method according to
claim 1, wherein the network slice request information is included in a radio
resource control (RRC) connection setup message or NAS message included in
the RRC connection setup message. ([0113]: “the terminal may use the NAS security
key information to generate common AS security key information 450 K.sub.5G-RAN.
The common AS security key may refer to a security key, which is commonly applied, to

support one RRC connection.”)
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Regarding claims 4, 10, 14 and 20, Bae et al. discloses the method of claim 1,

wherein the specific network slice information specified by the core network entity

based on the network slice request information and subscription information, and

received with being included in UE context information.

([0016]: “a controller

receiving a setup request message including a generated security context from a network

based on at least one of identifier of network slices which are networks constructed for

each service and tokens generated during an authentication process with a third party.”)

Regarding claims 5-6, 15-16, 10 and 20, Bae et al. discloses the method according

to claim 1, further comprising, after the specific network slice information has been

received from the core network entity, transmitting the specific network slice

information to a target base station. (5ee figure 5).
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7. Claims 1-20 are rejected under 35 U.S.C. 102(a)(2) as being anticipated by
MYHRE et al. (US 2018/0124854 At).

Regarding claims 1, 7, 11 and 17, MYHRE et al. discloses a User equipment, a
base station, a method of a base station for transmitting and receiving data through a
network slice, the method comprising:

receiving network slice request information from a user equipment (UE)

configured with the network slice;
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O
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§ Sl Dearmineg Sl
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| DOS Handie BASFRUs §
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controlling the network slice request information to be transferred to a core

network entity (903 “Handle NAS PDUs based on the indication”); and
receiving specific network slice information that is configured based on the

network slice request information from the core network entity. See figures 9a, 9b.

A g sty
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Regarding claims 2, 8, 12 and 18, MYHRE et al. discloses the method according
to claim 1, wherein the user equipment is configured with one or more network
slices, and one network slice is associated with one protocol data unit (PDU)
session. ([0059]: “The receiving communication device is configured to receive from a
transmitting communication device, a NAS PDU and an indication over a signaling

connection carrying NAS PDUs.”)

Regarding claims 3, 9, 13 and 19, MYHRE et al. discloses the method of claim 1,
wherein the network slice request information is included in a radio control RRC
connection setup message or NAS message included in the RRC connection setup
message. ([0119]: “[0121] When the UE context is created in the radio network node 12,
the core network node 16 may provide information in the S1AP INITIAL CONTEXT
SETUP REQUEST message. In one example this consists of the core network node 16
indicating a network slice information in this message and the radio network node 12 can
use the network slice information to select for example a related priority level for NAS
signaling for this UE context.”); ([0100]: “Action 902. The wireless device 10 then adds
information, the indication, to a message e.g., an RRC message, which indication

indicates the association between the NAS PDU and the first network slice.”)

Regarding claims 4, 10, 14 and 20, MYHRE et al. discloses the method of claim 1,
wherein the specific network slice information specified by the core network entity
based on the network slice request information and subscription information, and

received with being included in UE context information. ([0119]: “[0121]: “When the

Petitioners' Exhibit 1010

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00036; U.S. Patent No. 11,627,631
Page 401 of 522



Application/Control Number: 16/346,987 Page 8
Art Unit: 2412

UE context is created in the radio network node 12, the core network node 16 may provide
information in the S1AP INITIAL CONTEXT SETUP REQUEST message. In one
example this consists of the core network node 16 indicating a network slice information
in this message and the radio network node 12 can use the network slice information to

select for example a related priority level of NAS signaling for this UE context.”)

Regarding claims 5 and 15, MYHRE et al. discloses the method of claim 1, further
comprises, after the specific network slice information has been received from the
core network entity, transmitting the specific network slice information to a target

station. (see figure 9b).

Regarding claims 6, 10, 16 and 20, MYHRE et al. discloses the method according
to claim 5, wherein the transmitting to the target base station is performed through

the core network entity. (See figure 8 and 9b)
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Claim Rejections - 35 USC § 103
8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patentfora claimed invention may notbe obtained, notwithstanding that the claimed invention
is not identically disclosed as set forth in section 102, if the differences between the claimed
invention and the prior art are such that the claimed invention as a whole would have been
obvious before the effective filing date of the claimed invention to a person having ordinary skill
in the art to which the claimed invention pertains. Patentability shall not be negated by the
manner in which the invention was made.

9. Claim 2, 8, 12 and 18 are rejected under 35 U.S.C. 103 as being unpatentable
over Bae et al. (US 2018/0007552 A1) inview of VRZIC et al. (US 2016/0353465 A1l).

Regarding claims 2, 8, 12 and 18, although Bae et al. do not explicitly disclose
wherein the user equipment is configured with one or more network slice, and one
network slice is associated with one protocol data unit (PDU) session, it is inherently
implementing in Bae et al. one network slice associated with one protocol data unit (PDU)
session.

In an alternative, VRZIC et al. in the same field of invention, discloses ([0041]:
“network slicing allows the instantiation of separate network slices respectively directed
toward different network services. This allows for separation of different types of traffic,
the different types of traffic potentially having different packet processing requirement and
QoS requirements. Network slicing may correspond to the allocation of pooled resources
to offer different services to different customers or groups of customers, such that different
services are supported by different customized virtual networks, where the different
customize virtual networks are substantially separate from one another from the

customer’s point of view.”
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Therefore, it would have been obvious to those having ordinary skill in the art

before the effective filing date of the claimed invention to combine VRZIC et al. with Bae

et al. for process different QoS packets.

10. The prior art made of record and not relied upon is considered pertinent to
application disclosure:

Chen et al. (US 2017/0367036 A1) discloses network slice discovery and selection.
[0040]: “The request may be a request for access to a network or UE selected RAN slice
2510 at the NR-node 2504. The request may include various context information
associated with the UE 2502. The context information may include, for example and
without limitation, a device type (e.g., mMTC, URLLS) of the UE 2502, a service
associated with the UE 2502 (e.qg., forest first monitoring or traffic monitoring), a latency
requirement (e.g., 100ms or ultra-low latency of 0.5ms, data traffic context (e.g., data
packet size or data rate), traffic type (e.g., non-IP or IP based); mobility context associated
with the UE 2502 (e.g., static, pedestrian, vehicular), a planned scheduled of data
transmission from the UE 2502, type of access that can be performed by the UE 2502
(e.g., grant access, grant-less access, or access that switches between grant and grant-

less).”
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Conclusion

11.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRENDA H PHAM whose telephone number is
(671)272-3135. The examiner can normally be reached on 571-272-3135.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Charles Jiang can be reached on 571-270-7191. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
2. Claims 21-39 are pending.
Information Disclosure Statement (IDS)
3. The information disclosure statement (IDS) submitted on June 15, 2020,
February 10, 2020 and May 2, 2019 is being considered by the examiner.
4, Figures 1 and of the application are directed to the claimed invention.

FEFE S

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
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A personshallbe entitled to a patentunless -

(a)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the patent
or application, as the case maybe, names anotherinventor and was effectivelyfiled before the
effective filing date of the claimed invention.

6. Claims 21, 23-24, 27, 29-31 and 34 are rejected under 35 U.S.C. 102(a)(2) as
being anticipated by Bae et al. (US 2018/0007552 At).

Regarding claims 21, 27 and 31, Bae et al. discloses a User equipment, a base
station, a method of a base station for transmitting and receiving data through a network
slice, the method comprising:

receiving network slice request information from a user equipment (UE)
configured with the network slice ([0012]. “amethod of a network comprising: receiving
connection request messages for network slices, which are networks constructed for each
service, from a terminal;”);

controlling the network slice request information to be transferred to a core
network entity ([0012]: “generating security contexts for each network slice based on at
least one of identifiers of the network slices and tokens generated during an
authentication process with a third party; and transmitting messages including the security
contexts generated for each network slice to the base station.”; and

receiving specific network slice information that is configured based on the
network slice request information from the core network entity.

([0132]: “Next, in step S570, the base station may transmit RRC connection
reconfiguration message (5G RRC connection reconfiguration) or attach accept message

to the terminal as a response to the connection request message of the terminal.
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Regarding claims 23, 29 and 33, Bae et al. discloses the method according to claim
1, wherein the network slice request information is included in a radio resource
control (RRC) connection setup message or NAS message included in the RRC
connection setup message. ([0113]: “the terminal may use the NAS security key
information to generate common AS security key information 450 K.sub.5G-RAN. The
common AS security key may refer to a security key, which is commonly applied, to

support one RRC connection.”)
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Regarding claims 24, 30 and 34, Bae et al. discloses the method of claim 1,

wherein the specific network slice information specified by the core network entity

based on the network slice request information and subscription information, and

received with being included in UE context information.

([0016]: “a controller

receiving a setup request message including a generated security context from a network

based on at least one of identifier of network slices which are networks constructed for

each service and tokens generated during an authentication process with a third party.”)

7. Claims 21-24, 27-31, 33-34 are rejected under 35 U.S.C. 102(a)(2) as being

anticipated by MYHRE et al. (US 2018/0124854 At).
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Regarding claims 21, 27 and 31, MYHRE et al. discloses a User equipment, a base
station, a method of a base station for transmitting and receiving data through a network
slice, the method comprising:

receiving network slice request information from a user equipment (UE)

configured with the network slice;
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controlling the network slice request information to be transferred to a core

network entity (903 “Handle NAS PDUs based on the indication”); and
receiving specific network slice information that is configured based on the
network slice request information from the core network entity. See figures 9a, 9b.
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Regarding claims 22, 28, 32 and 38 MYHRE et al. discloses the method according

to claim 1, wherein the user equipment is configured with one or more network

Petitioners' Exhibit 1010

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00036; U.S. Patent No. 11,627,631
Page 420 of 522



Application/Control Number: 16/346,987 Page 7
Art Unit: 2412

slices, and one network slice is associated with one protocol data unit (PDU)
session. ([0059]. “The receiving communication device is configured to receive from a
transmitting communication device, a NAS PDU and an indication over a signaling

connection carrying NAS PDUs.”)

Regarding claims 23, 29 and 33, MYHRE et al. discloses the method of claim 1,
wherein the network slice request information is included in a radio control RRC
connection setup message or NAS message included in the RRC connection setup
message. ([0119]: “[0121] When the UE context is created in the radio network node 12,
the core network node 16 may provide information in the S1AP INITIAL CONTEXT
SETUP REQUEST message. In one example this consists of the core network node 16
indicating a network slice information in this message and the radio network node 12 can
use the network slice information to select for example a related priority level for NAS
signaling for this UE context.”); ([0100]: “Action 902. The wireless device 10 then adds
information, the indication, to a message e.g., an RRC message, which indication

indicates the association between the NAS PDU and the first network slice.”)

Regarding claims 24, 30 and 34, MYHRE et al. discloses the method of claim 1,
wherein the specific network slice information specified by the core network entity
based on the network slice request information and subscription information, and
received with being included in UE context information. ([0119]: “[0121]: “When the
UE context is created in the radio network node 12, the core network node 16 may provide

information in the S1AP INITIAL CONTEXT SETUP REQUEST message. In one
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example this consists of the core network node 16 indicating a network slice information
in this message and the radio network node 12 can use the network slice information to

select for example a related priority level of NAS signaling for this UE context.”)
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Claim Rejections - 35 USC § 103
8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all
obviousness rejections set forth in this Office action:

A patentfora claimed invention may notbe obtained, notwithstanding that the claimed invention
is not identically disclosed as set forth in section 102, if the differences between the claimed
invention and the prior art are such that the claimed invention as a whole would have been
obvious before the effective filing date of the claimed invention to a person having ordinary skil
in the art to which the claimed invention pertains. Patentability shall not be negated by the
manner in which the invention was made.

9. Claims 22, 28, 32 and 25-26 35-36 and 39 are rejected under 35 U.S.C. 103 as
being unpatentable over Bae et al. (US 2018/0007552 A1) in view of VRZIC et al. (US
2016/0353465 A1).

Regarding claims 22, 28, 32 and 39, although Bae et al. do not explicitly disclose

wherein the user equipment is configured with one or more network slice, and one
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network slice is associated with one protocol data unit (PDU) session, it is inherently
implementing in Bae et al. one network slice associated with one protocol data unit (PDU)
session.

In an alternative, VRZIC et al. in the same field of invention, discloses ([0041]:
“network slicing allows the instantiation of separate network slices respectively directed
toward different network services. This allows for separation of different types of traffic,
the different types of traffic potentially having different packet processing requirement and
QoS requirements. Network slicing may correspond to the allocation of pooled resources
to offer different services to different customers or groups of customers, such that different
services are supported by different customized virtual networks, where the different
customize virtual networks are substantially separate from one another from the

customer’s point of view.”

PREREE B /

it RSO S e

&

s

Fige., 28
Therefore, it would have been obvious to those having ordinary skill in the art
before the effective filing date of the claimed invention to combine VRZIC et al. with Bae

et al. for process different QoS packets.

Regarding claims 25-26 35-36, VRZIC et al. further discloses the method of claim
1, further comprises, after the specific network slice information has been received

from the core network entity, transmitting the specific network slice information to
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a target station. (“send an inter-operator handover request to the G-CSM, or send an
inter-operator handover request to a target G-CMM’...This may assist in providing an
seamless or near-seamless slice handover.”

Therefore, it would have been obvious to those having ordinary skill in the art
before the effective filing date of the claimed invention to combine VRZIC with Bae et al.

Allowable Subject Matter
10.  Claims 37 and 38 objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims.
11.  The prior art made of record and not relied upon is considered pertinent to
application disclosure:

Chen et al. (US 2017/0367036 A1) discloses network slice discovery and selection.
[0040]: “The request may be a request for access to a network or UE selected RAN slice
2510 at the NR-node 2504. The request may include various context information
associated with the UE 2502. The context information may include, for example and
without limitation, a device type (e.g., mMTC, URLLS) of the UE 2502, a service
associated with the UE 2502 (e.g., forest first monitoring or traffic monitoring), a latency
requirement (e.g., 100ms or ultra-low latency of 0.5ms, data traffic context (e.g., data
packet size or data rate), traffic type (e.g., non-IP or IP based); mobility context associated
with the UE 2502 (e.g., static, pedestrian, vehicular), a planned scheduled of data
transmission from the UE 2502, type of access that can be performed by the UE 2502
(e.g., grant access, grant-less access, or access that switches between grant and grant-

less).”
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Conclusion

12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRENDA H PHAM whose telephone number is
(671)272-3135. The examiner can normally be reached on 571-272-3135.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Charles Jiang can be reached on 571-270-7191. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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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.

BRENDA H. PHAM
Primary Examiner
Art Unit 2412

/BRENDA H PHAM/
Primary Examiner, Art Unit 2412
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REMARKS

Applicant appreciates the Examiner’s review of the present application and respectfully requests

reconsideration in view of the foregoing amendments and the following remarks.

Claims Amendments/Status

Claims 21 to 39 were previously pending in the application. Claims 21, 26, 27, 31, 36, and 38
are amended. Claims 25, 35, and 37 are canceled without prejudice and disclaimer. Applicant
respectfully submits that no new matter is added and the support for the statements herein may be

found throughout the specification as originally filed.

35 U.S.C. §102(a) and §103(a)

Claims 21, 23-24, 27, 29-31, and 34 are rejected under 35 U.S.C. §102(a)(2) as being
anticipated by U.S. Patent Application Publication No. 2018/0007552 to Bae et al. (hereinafter
“Bae”). Claims 21-24, 27-31, and 33-34 are rejected under 35 U.S.C. §102(a)(2) as being
anticipated by U.S. Patent Application Publication No. 2018/0124854 to MYHRE et al. (hereinafter
“Myhre”). Claims 22, 28, 32, 25-26, 35-36, and 39 are rejected under 35 U.S.C. §103 as being
unpatentable over Bae in view of U.S. Patent Application Publication No. 2016/0353465 to VRZIC

et al. (hereinafter “V7zic”).

Claims 21, 27, and 31 are amended to include the allowable subject matter of claim 37 and
intervening claims 25 and 35, respectively. Claims 22-24, 26, 28-30, 32-34, 36, and 38-39, which
are directly or indirectly dependent one of independent claims 21, 27, and 31, are also allowable

over the art of record.

Accordingly, Applicant respectfully request that the rejection of the claims under 35 U.S.C.
§102(a) and §103(a) be withdrawn.

Allowable Claims

Claims 37 and 38 are objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitation of the base claim and

any intervening claims.

Serial No. 16/346,987 -6- 811.0180
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As discussed above, the allowable subject matters of claim 37 and intervening claim 25 are

included in independent claims 21, 27, and 31.

Accordingly, claims 25, 35, and 37 are canceled.

Therefore, the objections to the claims are moot.

Accordingly, withdrawal of these objects is respectfully requested.
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CONCLUSION

Applicant believes that a full and complete response has been made to the Office Action and
respectfully submits that all of the stated objections and/or grounds for rejection have been
overcome or rendered moot. Accordingly, Applicant respectfully submits that the now-pending
claims are in condition for allowance and that the entire application is now in condition for

allowance.
Should the Examiner feel that there are any issues outstanding after consideration of this
response, the Examiner is invited to contact the Applicant’s undersigned representative at the

number below to expedite prosecution. Prompt and favorable action is respectfully solicited.

Respectfully submitted,

Date: 11 January 2021 /Joung Kook Park/
Customer No. 76277 Joung Kook Park, Reg. No. 69,192
IP Legal Services, LLC Agent for Applicant

P.O. Box 651325 (571) 267-7183 (phone)

Sterling, VA 20165
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AMENDMENT TO THE CLAIMS

1-20. (Canceled)

21. (Currently Amended) A method of a base station for transmitting and receiving
data through a network slice, the method comprising:

receiving a non-access stratum (NAS) message including network slice request information
from a user equipment (UE) configured with the network slice;

controlling the network slice request information to be transferred to a core network entity;-
and

receiving specific network slice information that is configured based on the network slice
request information from the core network entity;

transmitting the specific network slice information which is included in a handover request

message to a target base station: and

when a protocol data unit (PDU) session associated with a network slice that the target base

station does not support is included in the specific network slice information. receiving a handover

request confirmation message including information for indicating the PDU session associated with

the network slice not supported by the target base station from the target base station.

22. (Previously Presented) The method according to claim 21, wherein the user
equipment is configured with one or more network slices, and one network slice is associated with

one protocol data unit (PDU) session.

23. (Previously Presented) The method according to claim 21, wherein the NAS message
including the network slice request information is included in a radio resource control (RRC)

connection setup completion message.

24.  (Previously Presented) The method according to claim 21, wherein the specific
network slice information specified by the core network entity based on the network slice request
information and subscription information, and received with being included in UE context

information.

25.  (Canceled)
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26.  (Currently Amended) The method according to elaim25-claim 21, wherein the
transmitting to the target base station is performed through a direct interface associated with the

core network entity or the target base station.

27. (Currently Amended) A method of a user equipment (UE) for transmitting and
receiving data through a network slice, the method comprising:

configuring the network slice;

transmitting a non-access stratum (NAS) message including network slice request
information to a base station; and

receiving, from the base station, a handover command generated based on specific network
slice information that a target base station has received from a core network entity or the base
station,

wherein the base station transmits the specific network slice information which is included

in a handover request message to a target base station; and

when a protocol data unit (PDU) session associated with a network slice that the target base

station does not support is included in the specific network slice information, the base station

receives a handover request confirmation message including information for indicating the PDU

session associated with the network slice not supported by the target base station from the target

base station.

28. (Previously Presented) The method according to claim 27, wherein the configuring
of the network slice is performed by configuring one or more network slices, and configuring one

network slice to be associated with one protocol data unit (PDU) session.

29. (Previously Presented) The method according to claim 27, wherein the NAS message
including the network slice request information is included in a radio resource control (RRC)

connection setup completion message.

30.  (Previously Presented) The method according to claim 27, wherein the base station
transfers the network slice request information to the core network entity and receives the specific

network slice request information configured based on the network slice request information from

Serial No. 16/346,987 -3- 811.0180
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the core network entity.

31.  (Currently Amended) A base station for transmitting and receiving data through a
network slice, the base station comprising;:

a receiver configured to receive a non-access stratum (NAS) message including network
slice request information from a user equipment (UE) configured with the network slice;-and

a controller configured to control the network slice request information to be transferred to a
core network entity; and

a transmitter configured to transmit the specific network slice information which is included

in a handover request message to the target base station,

wherein the receiver further receives specific network slice information that is configured
based on the network slice request information from the core network entity, and

wherein when a protocol data unit (PDU) session associated with a network slice that the

target base station does not support is included in the specific network slice information, the

receiver receives a handover request confirmation message including information for indicating the

PDU session associated with the network slice not supported by the target base station from the

target base station.

32. (Previously Presented) The base station according to claim 31, wherein the user
equipment is configured with one or more network slices, and one network slice is associated with

one protocol data unit (PDU) session.

33. (Previously Presented) The base station according to claim 31, wherein the NAS
message including the network slice request information is included in a radio resource control

(RRC) connection setup completion message.

34.  (Previously Presented) The base station according to claim 31, wherein the specific
network slice information is specified by the core network entity based on the network slice request
information and subscription information, and received with being included in UE context

information.

35. (Canceled)
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36.  (Currently Amended) The base station according to elaim35-claim 31, wherein the
transmitter transmits the specific network slice information through a direct interface associated

with the core network entity or the target base station.

37. (Canceled)

38.  (Currently Amended) The method according to-elaim37 claim 21, wherein the
handover request confirmation message includes PDU session identification information for
indicating the PDU session associated with the network slice not supported by the target base

station.

39. (Previously Presented) The method according to claim 21, wherein the network slice
request information includes network slice information configured for the user equipment or

network slice information allowed for the user equipment.
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For: METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND
APPARATUS THEREFOR

REPLY TO OFFICE ACTION

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

In response to the Non-Final Office action of 10/14/2020, and the Office Action of

11/20/2020, please reconsider the application in light of the following amendments/remarks.

Applicant believes that no extensions of time and fees are required at this time. However,
if extensions of time are necessary to prevent abandonment of this application, such extensions of
time are hereby petitioned for under 37 C.F.R. §1.136 (a). The Director is hereby authorized to
charge any fees that may be required, or also credit any overpayment, to Deposit Account Number

60-2802.
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of e you raquire o eomplete this form and/or suggestions for redudcing this burden, shisuld pa sent (o the T informatian Officer, LLS. Patent and Tragemark Office, LL8,
Dapartmen: of Commarse, PO, Box 1450, Alexsndra, VA 22313-148C. DO NOT SEND FEES OR COMPLE FORMS TO THIS ADDRESS. SENID TO: Commissioner
tor Patents, B.0. Sox 1450, Alexsndra, VA 223131450,
i you nesd assistance in complsting the form, cail ¥-800-PTO-8198 and sefect oplion 2.
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Electronic Acknowledgement Receipt

EFS ID: 41883982
Application Number: 16346987
International Application Number:
Confirmation Number: 4995

Title of Invention:

METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND
APPARATUS THEREFOR

First Named Inventor/Applicant Name:

Sung-pyo HONG

Customer Number:

76277

Filer: Daniel Chung/judy Kim
Filer Authorized By: Daniel Chung
Attorney Docket Number: 811.0180
Receipt Date: 10-FEB-2021
Filing Date: 02-MAY-2019
Time Stamp: 02:16:42

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
564292
1 Power of Attorney 210210-KT21-0119_POA.pdf no 2
34fd9928e1ab2e3bf04678d669b789d 375
81c8
Warnings:
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Information:

Total Files Size (in bytes){ 564292

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

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

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. 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 OMB control 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 will not be recognized in the application.

Application Number 16/346,987

Filing Date May 2, 2019

First Named Inventor Sung-pyo HONG

Title METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE,
AND APPARATUS THEREFOR

Art Unit 2412

Examiner Name PHAM, BRENDA H

Attorney Docket Number |KT21-0119

SIGNATURE of Applicant or Patent Practitioner

Signature /Dan|e| CH UNG/ Date (Optional)

Name Daniel CHUNG Registration | 57889

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

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

I:' *Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is 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.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc Code: FAL

. PTGIAIARRE (C7-13)
Diocument Description: Power of At‘:c-mey Approved for use through 132014, OMiE 0851
1.8, Patent and Trademark Offics; LS, DERART!

Under the Paperwok Reguactinn Act of 1985, no parsens are required 1o respand o a aolfection of information uniess | splays a val

T OF COMMERTE
MB control number

POWER OF ATTORNEY BY APPLICANT

{ hersby revoke all provious powars of altorney given in the application identified in gither the attached tranamitial letter or
tha boxes below,

Application Number Filing Date

(Nole The boxes above may be lefl plard ¥ information is provided on form PTOAIAMBZA)

{ iereby appoint the Patent Praciitionards) sssociated with the following Dustomer Number as myfeur attorney(s) or ageni(s), snd
to ransant afl busineas in the United Stales Patent and Trademark Office cunnected therewith for the application referenced in

the attached transmittal letter (form PFTO/AINGZA) or identified sbove! | P B Y

Pl R

oR (126887 ;

3

D { herapy appoint Practiioner(s) named in the attached list {form PTO/AIAB2C) as my/our atiomey(s) or agent(s), and o transact
s business in the United Stains Patent and Trademark Office connacted therewith for the palent application referenced in the
sitached tranamittal letter (forrn BPTO/ALA/E2A) or identified above. {Noter Complgie form PTO/MIARZC)

Please recognize or changs the correspondence address for the application identified in the attached transmittal
fatter or the hoxes above to:

The address associaled with the above-mentioned Custemer Number
- OR

i ! The address associated with Sustomer Nurmber: i
QR

Fimn or
individual Name

Address

City 7 ) | siste ] . Zp |

e

Telephone ; Email f

§ am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the hox):

KT CORPORATION

inventor or Joint invenior (title not required below}
Legal Representative of 3 Deceased or Lagally Incapaciisted Inventor (titde not raquired below)

Assignee or Parson {o Whom the invent

or is Under an Obligation 1o Assign {provide signer's Gitle if applioant is a juristic entity)

O]

Person Whe Gthanvise Shows Sufficient Progrietary interest (2.q., 2 patiion under 37 CFR 1 46(b}2) was granied in the
application or is congurrently being fled with fhis document) {provide signer’s Hills i applicantis & jaristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is §uppfieﬂ below) m authorzedderan on behalf of the agplisant (ag:, whers the applicant is a juristic entity}.

Signsture ] Date (Opticnaly I

Nam2 5

Tidle . o, KT CORPORATION

MOTE; Signature - This form must be signed by the applisant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for sigrature reguirements

and oadifications. If more than one applicant, use mutltipls forms,

DT atat of forms ara ssbmittad.
This oollection of mttmatis requirsg by 3¥ CFR 1131, 732 and 1.3 cinformaton IS feHires o GIRIN or retain & binel® by the pishe whitd is 12 e {and by the

LSPTO {0 process) an application. Confidentiality is govemned by 35 US.C. 132 and 37 OFR 1,41 and 1,14, This collestion is estimated 1o take 3 minmues to compiste,
inciuding gathering, preparing, snd submitiing e compisted application fonm to the USPTO. Time will vary depending upon the individust case, Any comments on the amount
of e you raquire o eomplete this form and/or suggestions for redudcing this burden, shisuld pa sent (o the T informatian Officer, LLS. Patent and Tragemark Office, LL8,
Dapartmen: of Commarse, PO, Box 1450, Alexsndra, VA 22313-148C. DO NOT SEND FEES OR COMPLE FORMS TO THIS ADDRESS. SENID TO: Commissioner
tor Patents, B.0. Sox 1450, Alexsndra, VA 223131450,
i you nesd assistance in complsting the form, cail ¥-800-PTO-8198 and sefect oplion 2.
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Electronic Acknowledgement Receipt

EFS ID: 41928558
Application Number: 16346987
International Application Number:
Confirmation Number: 4995

Title of Invention:

METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND
APPARATUS THEREFOR

First Named Inventor/Applicant Name:

Sung-pyo HONG

Customer Number:

76277

Filer: Daniel Chung/judy Kim
Filer Authorized By: Daniel Chung
Attorney Docket Number: 811.0180
Receipt Date: 16-FEB-2021
Filing Date: 02-MAY-2019
Time Stamp: 11:20:18

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no

File Listing:

D t s . File Size(Byt Multi P
ocumen Document Description File Name ile Size( )fes)/ “ I. . ages
Number Message Digest | Part/.zip| (ifappl.)

579163
1 Power of Attorney 210216-KT21-0119_POA.pdf no 2
0f34cab54ebcc16ddc58d1187¢261667cS56f]
64dd
Warnings:
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Information:

Total Files Size (in bytes){ 579163

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

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

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Electronic Acknowledgement Receipt

EFS ID: 41951218
Application Number: 16346987
International Application Number:
Confirmation Number: 4995
Title of Invention: METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND
: APPARATUS THEREFOR
First Named Inventor/Applicant Name: Sung-pyo HONG
Customer Number: 126667
Filer: Daniel Chung/judy Kim
Filer Authorized By: Daniel Chung
Attorney Docket Number: KT21-0119
Receipt Date: 17-FEB-2021
Filing Date: 02-MAY-2019
Time Stamp: 21:04:25
Application Type: U.S. National Stage under 35 USC 371
Payment information:
Submitted with Payment no
File Listing:

D t s . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

112793
1 Assignee showing of ownership per 37 2ia0096-KT21-0119.pdf no 3
CFR3.73
41c1f8644c133%3c4b525e611a2e6e331b
9f946

Warnings:
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Information:

Total Files Size (in bytes){ 112793

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

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

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: Sung-pyo HONG

Application No./Patent No.: 16/346,987 Filed/lssue Date: 99-02-2019

Titted: METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS THEREFOR
KT CORPORATION . 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 one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

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. |:| 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 one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 049062 , Frame 0933 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
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 of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 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 displays a valid OMB 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).

|:| 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.

/Daniel CHUNG/ February 17, 2021

Signature Date

Daniel CHUNG 57889

Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLo.gov

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/346,987 05/02/2019 Sung-pyo HONG KT21-0119
CONFIRMATION NO. 4995
126667 POA ACCEPTANCE LETTER

INVENSTONE PATENT, LLC
O

14291-A Brushwood way il

Centreville, VA 20121
Date Mailed: 02/22/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/16/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dgela/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

évlvz&‘ja‘l;‘s;é,g\gi‘xrgmia 22313-1450
[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/346,987 05/02/2019 Sung-pyo HONG 811.0180
CONFIRMATION NO. 4995
76277 POWER OF ATTORNEY NOTICE
IP LEGAL SERVICES, LLC

P.O. Box 651325 i

R A LA
Sterling, VA 20165 000000123

60300

Date Mailed: 02/22/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/16/2021.

* The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dgela/
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 16/346.987 HONG et al.
H““HH“ “W“ ‘ "H“‘ o s
BRENDA H PHAM 2412
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Symbol Date Examiner
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Symbol Date Examiner
US Classification - Searched*
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the search.
Search Notes
Search Notes Date Examiner
EAST 10/08/2020 b.p.
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Application/Control No. Applicant(s)/Patent Under
16/346,987 Reexamination
Notice of References Cited Examiner ;‘g [ﬁft 2l
BRENDA H PHAM 2412 Page 1 of 1
U.S. PATENT DOCUMENTS
* Coumgogs;;ﬂjgbf:zi; Code MMD- E\l;sYY Name CPC Classification US Classification
* | A [ US-20200305054-A1 09-2020 ZEE; Oscar HO04W76/30 171
B
C
D
E
F
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|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* Coumg"gggfﬁ?&%‘;’:g;g Code MMD- $$YY Country Name CPC Classification
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0]
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20210216

Petitioners' Exhibit 1010

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00036; U.S. Patent No. 11,627,631

Page 455 of 522



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |g346 937 HONG et al.
H “HH Examiner Art Unit
BRENDA H PHAM 2412
CPC
Symbol Type Version
HO4AW 27 F 2018-02-01
HO4L 0806 | 2013-01-01
HO4W 0072 | 2013-01-01
HO4W 08 | 2013-01-01
HO4W 085 | 2013-01-01
HO4W 70 A 2018-02-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 16
/BRENDA H PHAM/ 16 February 2021 . . N
Primary Examiner, Art Unit 2412 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 21 1
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

16/346,987 HONG et al.
Examiner Art Unit
BRENDA H PHAM 2412

INTERNATIONAL CLASSIFICATION

CLAIMED

HO4W

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

16

/BRENDA H PHAM/
Primary Examiner, Art Unit 2412

(Primary Examiner)

16 February 2021

(Date)

O.G. Print Claim(s)
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O.G. Print Figure
1
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

16/346,987 HONG et al.
Examiner Art Unit
BRENDA H PHAM 2412

(O Claims renumbered in the same order as presented by applicant ([ CPA (O T.D. [OJ R.1.47

(Assistant Examiner)

CLAIMS

Final |Original|Final OriginaI|Final Original|Final |Original|Final OriginallFinaI OriginallFinaI Original|Final |Original
1 21 10 29
2 22 11 30
3 23 12 31
4 24 13 32
5 26 14 33
6 38 15 34
7 39 16 36
8 27

9 28

NONE

Total Claims Allowed:

(Date) 16

/BRENDA H PHAM/
Primary Examiner, Art Unit 2412

(Primary Examiner)

16 February 2021 O.G. Print Claim(s) | O.G. Print Figure

(Date) 21 1

U.S. Patent and Trademark Office
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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 |
126667 7590 02/24/2021
INVENSTONE PATENT, LLC PHAM, BRENDA H
14291-A Brushwood way
Centreville, VA 20121 | ART UNIT PAPERNUMBER |
2412
DATE MAILED: 02/24/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/346,987 05/02/2019 Sung-pyo HONG KT21-0119 4995

TITLE OF INVENTION: METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS THEREFOR

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/24/2021

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.
Page 1 of 3

PTOL-85 (Rev. 02/11)

Petitioners' Exhibit 1010

Nokia of America Corp., et al. v. KT Corporation, et al.
Case No. IPR2025-00036; U.S. Patent No. 11,627,631
Page 459 of 522



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

126667 7590 02/24/2021 Certificate of Mailing or Transmission
INVENSTONE PATENT. LLC 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
14291-A Brushwood way addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Centreville, VA 20121 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/346,987 05/02/2019 Sung-pyo HONG KT21-0119 4995
TITLE OF INVENTION: METHOD FOR PROCESSING DATA ON BASIS OF NETWORK SLICE, AND APPARATUS THEREFOR
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/24/2021

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
PHAM, BRENDA H 2412 370-254000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

[ "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.

. 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 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

W

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity (1 Government

4a. Fees submitted: [MIssue Fee (IPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(1 Electronic Payment via EFS-Web (1 Enclosed check (1 Non-electronic payment by credit card (Attach form PTO-2038)

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
. . . NOTE: If the application was previously under micro entity status, checking this box will be taken

4 Applicant asserting small entity status. See 37 CFR 1.27 tobea notificaggn of loss of egtit]emen}t, to micro entity slztus. £

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/346,987 05/02/2019 Sung-pyo HONG KT21-0119 4995
| EXAMINER |
126667 7590 02/24/2021

INVENSTONE PATENT, LLC
14291-A Brushwood way
Centreville, VA 20121

PHAM, BRENDA H

| ART UNIT PAPER NUMBER

2412

DATE MAILED: 02/24/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process

outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

PTOL-85 (Rev. 02/11)

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
] - 16/346,987 HONG et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
BRENDA H PHAM 2412 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to January 11, 2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3™ The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

47 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) CJAll b) O Some  *c) (J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
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4.0J Interview Summary (PTO-413),
Paper No./Mail Date.
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REASONS FOR ALLOWANCE
1. The following is an examiner’'s statement of reasons for allowance:

ZEE et al. (US 2020/0305054 A1) discloses a method of a base station for
transmitting and receiving data through a network slice, the method comprising: receiving
a non-access stratum (NAS) message including network slice request information from a
user equipment (UE) configured with the network slice; controlling the network slice
request information to be transferred to a core network entity; receiving specific network
slice information that is configured based on the network slice request information from
the core network entity.

ZEE et al. fails to disclose transmitting the specific network slice information which
is included in a handover request message to a target base station; and when a protocol
data unit (PDU) session associated with a network slice that the target base station does
not support is included in the specific network slice information, receiving a handover
request confirmation message including information for indicating the PDU session
associated with the network slice not supported by the target base station from the target

base station.
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Bae et al. (US 2018/0007552 A1) discloses a User equipment, a base station, a
method of a base station for transmitting and receiving data through a network slice, the
method comprising: receiving network slice request information from a user
equipment (UE) configured with the network slice ([0012]: “a method of a network
comprising: receiving connection request messages for network slices, which are
networks constructed for each service, from a terminal;”); controlling the network slice
request information to be transferred to a core network entity ([0012]: “generating
security contexts for each network slice based on at least one of identifiers of the network
slices and tokens generated during an authentication process with a third party; and
transmitting messages including the security contexts generated for each network
slice to the base station; and receiving specific network slice information that is
configured based on the network slice request information from the core network
entity ([0132]: “Next, in step S570, the base station may transmit RRC connection
reconfiguration message (5G RRC connection reconfiguration) or attach accept message
to the terminal as a response to the connection request message of the terminal.

Bae et al. fails to disclose transmitting the specific network slice information
which is included in a handover request message to a target base station; and when a
protocol data unit (PDU) session associated with a network slice that the target base
station does not support is included in the specific network slice information, receiving a
handover request confirmation message including information for indicating the PDU
session associated with the network slice not supported by the target base station from

the target base station.
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2. Any comments considered necessary by applicant mustbe submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion
3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BRENDA H PHAM whose telephone number is (571)272-
3135. The examiner can normally be reached on 571-272-3135.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interview practice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Charles Jiang can be reached on 571-270-7191. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

BRENDA H. PHAM
Primary Examiner
Art Unit 2412

/BRENDA H PHAM/
Primary Examiner, Art Unit 2412
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] - 16/346,987 HONG et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
BRENDA H PHAM 2412 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.3 This communication is responsive to January 11, 2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3™ The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

47 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) CJAll b) O Some  *c) (J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 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
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6. DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
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Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .
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4.0J Interview Summary (PTO-413),
Paper No./Mail Date.
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Primary Examiner, Art Unit 2412
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