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[DESCRIPTION]

[Invention Title]

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

[ Technical Field]

The present invention relates to a Long Term Evolution (LTE)-Advanced system,
which is next-generation mobile communication being standardized by the 3rd
Generation Partnership Project (3GPP), and more particularly to a carrier management
method of performing a carrier deactivation procedure between a base station and a
terminal in a carrier aggregation environment in which communication between the base
station and the terminal is performed using a plurality of carriers.

[Background Art]

3GPP, which is a mobile communication standardization organization, has
developed an LTE system standard as a next-generation mobile communication standard.
Also, the development of the LTE-Advanced system standard as an extension of the LTE
standard is under way to satisfy International Mobile Telecommunication (IMT)-
Advanced system requirements proposed by the International Telecommunication Union-
Radio communication Sector (ITU-R).

While the LTE standard supports a maximum radio bandwidth of 20 MHz, the
LTE-Advanced standard uses bandwidth aggregation (carrier aggregation) to support a
maximum bandwidth of 100 MHz. Thus, in the LTE-Advanced standard, the bandwidth
of 100 MHz is divided into component carriers (CCs), each of which has a maximum
bandwidth of 20 MHz, and a base station may communicate with a terminal by

simultaneously using a plurality of carriers.
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The terminal, which supports multicarrier communication, uses a plurality of
radio channels in a broad band. The wider a frequency bandwidth for use in
communication, the higher the power consumption. Therefore, the terminal of the LTE-
Advanced system is configured to activate and use multiple carriers only when traffic is
high and to perform communication using only a single carrier when traffic is low.

On the other hand, when a secondary carrier is configured and operated in the
multicarrier environment, a secondary carrier deactivation procedure and a discontinuous
reception (DRX) procedure should be stably controlled, and thus a management state is
not consistent between the base station and the terminal. In addition, when the
deactivation procedure is performed, a hybrid automatic repeat request (HARQ)
retransmission procedure to be performed in the terminal should be managed according
to a deactivation state.

[ Disclosure]
[ Technical Problem]

An object of the present invention is to provide a carrier management method of a
base station capable of preventing inconsistency of carrier states that are managed by the
base station and a terminal when a secondary carrier, which is configured and operated in
a carrier aggregation environment, is deactivated, as a carrier state management method
of the base station.

Another object of the present invention is to provide a carrier management
method of a terminal capable of preventing inconsistency of carrier states that are
managed by a base station and the terminal when a secondary carrier, which is
configured and operated in a carrier aggregation environment, is deactivated, as a carrier

state management method of the terminal.
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[ Technical Solution]

According to an example for achieving the object of the present invention
described above, there is provided a carrier state management method of a base station
for use in a carrier aggregation environment, including: transmitting a deactivation
message for a secondary carrier to a terminal; and changing the secondary carrier to a
deactivation state after a predetermined time from the transmission of the deactivation
message.

Here, the predetermined time may be a value predefined to make state
information that is managed by the base station consistent with state information that is
managed by the terminal for the secondary carrier.

Here, the example of the carrier state management method of the base station may
further include: receiving a reception success message for the deactivation message from
the terminal after transmitting the deactivation message, wherein the changing of the
secondary carrier to the deactivation state includes: changing, by the base station, the
secondary carrier to the deactivation state after a predetermined time from an arrival time
of the reception success message.

Here, the example of the carrier state management method of the base station may
further include immediately stopping, by the base station, data transmission and
retransmission using the secondary carrier immediately after transmitting the deactivation
message.

Here, the example of the carrier state management method of the base station may
further include: stopping downlink (DL) transmission of the secondary carrier and
initializing uplink (UL) and DL retransmission buffers after transmitting the deactivation

message.
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According to another example for achieving the object of the present invention
described above, there is provided a carrier state management method of a base station
for use in a carrier aggregation environment, including: determining whether or not to
change a secondary-carrier state to a deactivation state by determining whether or not
transmission/reception through a secondary carrier has been performed for a given time;
and changing the secondary carrier to the deactivation state after a predetermined time
from when the change of the secondary carrier to the deactivation state is determined.

Here, the determining of whether or not to change the secondary-carrier state to
the deactivation state may be performed using a predetermined timer.

Here, the predetermined time may be a value predefined to make state
information that is managed by the base station consistent with state information that is
managed by the terminal for the secondary carrier.

According to another example for achieving the object of the present invention
described above, there is provided a carrier state management method of a terminal for
use in a carrier aggregation environment, including: receiving a deactivation message for
a secondary carrier from a base station; and changing the secondary carrier to a
deactivation state after a predetermined time from the reception of the deactivation
message.

Here, the predetermined time may be a value predefined to make state
information that is managed by the base station consistent with state information that is
managed by the terminal for the secondary carrier.

Here, the example of the carrier state management method may further include:
transmitting a reception success message for the deactivation message to the base station

after receiving the deactivation message, wherein the changing of the secondary carrier to
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the deactivation state includes: changing, by the terminal, the secondary carrier to the
deactivation state after a predetermined time from a transmission time of the reception
success message.

Here, the example of the carrier state management method of the terminal may
further include: immediately stopping, by the terminal, data transmission and
retransmission using the secondary carrier immediately after receiving the deactivation
message.

Here, the example of the carrier state management method of the terminal may
further include: stopping UL transmission of the secondary carrier and initializing UL
and DL retransmission buffers after receiving the deactivation message.

According to another example for achieving the object of the present invention
described above, there is provided a carrier management method of a terminal for use in
a carrier aggregation environment, including: determining whether or not to change a
secondary-carrier state to a deactivation state by determining whether or not
transmission/reception through a secondary carrier has been performed for a given time;
and changing the secondary carrier to the deactivation state after a predetermined time
from when the change of the secondary carrier to the deactivation state is determined.

Here, the determining of whether or not to change the secondary-carrier state to
the deactivation state may be performed using a predetermined timer.

Here, the predetermined time may be a value predefined to make state
information that is managed by the terminal consistent with state information that is
managed by the base station for the secondary carrier.

[ Advantageous Effects]

If a carrier management method according to the present invention as described
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above is used, it is possible to prevent an increase in the number of unnecessary
retransmissions in a mobile communication system using carrier aggregation. That is,
according to the present invention, when a secondary carrier is deactivated in a carrier
aggregation environment, a DL retransmission buffer of a terminal is immediately
initialized. Accordingly, the terminal stops a reception operation of a carrier, so that an
unnecessary retransmission procedure of the terminal may be omitted and operations of
the terminal and a base station may be consistent.

Thus, it is possible to reduce an unnecessary retransmission operation and power
consumption of the terminal and prevent the waste of radio resources and the
performance degradation of the base station due to unnecessary retransmission.

In addition, it is possible to prevent inconsistency of secondary carrier states that
are managed by the base station and the terminal when a secondary carrier is deactivated
according to the present invention. It is possible to solve a problem of an unnecessary
wakeup operation of a terminal by a DRX procedure related to a deactivated carrier by
initializing a DRX-related timer that operates in a secondary carrier. Accordingly,
power consumption of the terminal is reduced. In particular, the effect of power
consumption reduction is increased because the above-described procedure affects
operations of all carriers rather than a secondary carrier.

[ Description of Drawings ]

FIG. 1 is a conceptual diagram illustrating a general procedure in which a base
station configures and activates carriers for a terminal in a carrier aggregation
environment.

FIG. 2 is a conceptual diagram illustrating a power consumption reduction (DRX)

operation of the terminal in a mobile communication system.
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FIG. 3 is a flowchart illustrating a DL carrier management method according to
the present invention.

FIG. 4 is a conceptual diagram illustrating a DL data retransmission stop
procedure in a carrier aggregation environment according to the present invention.

FIG. 5 is a flowchart illustrating a UL carrier management method on the side of a
base station according to the present invention.

FIG. 6 is a conceptual diagram illustrating a UL data retransmission stop
procedure in a carrier aggregation environment according to the present invention.

FIG. 7 is a flowchart illustrating a UL carrier management method on the side of a
terminal according to the present invention.

FIG 8 is a flowchart illustrating an example of a carrier state management
method of the base station according to the present invention.

FIG. 9 is a flowchart illustrating an example of a carrier state management
method of the terminal according to the present invention.

FIG. 10 is a conceptual diagram illustrating a carrier state management method
according to the present invention.

FIG. 11 is a diagram illustrating a secondary-carrier deactivation procedure
according to the present invention.

[ Modes of the Invention]

While the invention is susceptible to various modifications and alternative forms,
specific embodiments thereof are shown by way of example in the drawings and will
herein be described in detail.

It should be understood, however, that there is no intent to limit the invention to

the particular forms disclosed, but on the contrary, the invention is to cover all
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modifications, equivalents, and alternatives falling within the spirit and scope of the
invention.

The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein,

the singular forms “a,” “an,” and “the” are intended to include the plural forms as well,

unless the context clearly indicates otherwise. It will be further understood that the

EE AT 29 <

terms ‘“‘comprises,” “comprising,” “includes,” and/or “including,” when used herein,
specify the presence of stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of one or more other features,
integers, steps, operations, elements, components, and/or groups thereof.

Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the art
to which this invention belongs. It will be further understood that terms, such as those
defined in commonly used dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art and will not be interpreted
in an idealized or overly formal sense unless expressly so defined herein.

The term “terminal” may refer to a mobile station (MS), user equipment (UE), a
user terminal (UT), a wireless terminal, an access terminal (AT), a subscriber unit, a
subscriber station (SS), a wireless device, a wireless communication device, a wireless
transmit/receive unit (WTRU), a mobile node, a mobile, or other terms. Various
example embodiments of a terminal may include a cellular phone, a smart phone having
a wireless communication function, a personal digital assistant (PDA) having a wireless

communication function, a wireless modem, a portable computer having a wireless

communication function, a photographing device such as a digital camera having a
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wireless communication function, a gaming device having a wireless communication
function, a music storing and playing appliance having a wireless communication
function, an Internet home appliance capable of wireless Internet access and browsing,
and also portable units or terminals having a combination of such functions, but the
present invention is not limited thereto.

The term “base station” used herein generally denotes a fixed or moving point
communicating with a terminal, and may be referred to as a Node-B, evolved Node-B
(eNB), base transceiver system (BTS), access point, relay, femtocell, and other terms.
In the present invention, the term “base station™ is used to mean a control device that
controls one cell. In an actual communication system, a *“physical base station” may
control a plurality of cells. In this case, the physical base station may include a plurality
of base stations in the present invention. That is, when a different parameter is allocated
to each cell, each base station may allocate a different value.

The term “carrier” used in the present invention refers to a medium for
transmitting a radio channel in a specific frequency band for wireless communication by
the base station, and hence has the same meaning as a mobile communication cell. In
other words, the terminal of the present invention may receive and communicate radio
channels transmitted in a plurality of cells. In addition, the term “carrier” may be used
as the term indicating one CC among a plurality of CCs constituting a carrier aggregation
environment.

With reference to the appended drawings, preferred embodiments of the present
invention will be described in detail below. To aid in understanding the present
invention, like numbers refer to like elements throughout the description of the figures,

and the description of the same component will not be reiterated.
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FIG. 1 is a conceptual diagram illustrating a general procedure in which a base
station configures and activates carriers for a terminal in a carrier aggregation
environment.

Referring to FIG. 1, the LTE-Advanced system controls a configuration procedure
110, an activation procedure 120, and a deactivation procedure 130 into which a
multicarrier management step is divided. Although a maximum of five CCs may
currently exist in the LTE-Advanced standard, an example in which three CCs, or
downlink (DL) CC #1 (141), DL. CC #2 (142), and DL CC #3 (143), are used as DL CCs
is shown in FIG. 1.

When the terminal is connected to the base station that provides multicarrier
communication, a multicarrier communication environment is constructed using the
configuration procedure. The base station transmits a configuration message to cause
the terminal to store configuration information regarding multicarrier communication and
prepare carrier communication.

When traffic is low, the terminal communicates with the base station by use of
only single carriers (DL CC #1 of FIG. 1 and UL CC #1 (not shown)). In a state in
which the single carrier is used, the used carrier is referred to as a primary carrier or a
primary cell. A radio channel state of the primary carrier is measured in a short cycle
and managed as a state in which stable communication is possible.

When traffic of the terminal increases, the base station uses the activation
procedure to cause the terminal to actually use a plurality of CCs. A carrier to be
additionally activated for the multicarrier environment is referred to as a secondary
carrier or a secondary cell of which a radio channel state is managed at a lower level than
that of the primary carrier.

10
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The term “‘carrier” used in the LTE-Advanced system refers to a medium for
transmitting a radio channel in a specific frequency band for wireless communication by
the base station, and hence has the same meaning as a mobile communication cell. In
other words, the terminal of the present invention may simultaneously receive and
communicate radio channels transmitted in a plurality of cells.

In order to activate the secondary carrier, the base station transmits an activation
message to the terminal. Upon receipt of the message, the terminal activates the
secondary carrier and uses the activated secondary carrier in communication.

Accordingly, a large volume of data is transmitted and received by multiple
carriers, and a data transmission rate is increased. If traffic with the terminal is
decreased, the base station transmits a deactivation message to cause the terminal to
make a change for use of only a single carrier. DL and UL CCs may be independently
configured/released and activated/deactivated. Through one message, the DL and UL
CCs may be simultaneously activated/deactivated.

When multicarrier communication is performed, data is mapped and transmitted
according to each CC. A scheduler of the base station divides data to be transmitted in
units of CCs, and the divided data is allocated and transmitted according to each CC.
Transmitted data is retransmitted using the same CC.

Based on FIG 1, one data block is assigned to DL CC #1. If a data reception
error occurs after initial transmission, retransmission (or HARQ) should be performed
using DL CC #1. When DL data is transmitted, the data is allocated to a data channel
(that is, a physical downlink shared channel (PDSCH)), and demodulation information of
the data channel is indicated and transmitted on a control channel (that is, a physical
downlink control channel (PDCCH)).

11
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The control channel may be transmitted by the same CC as the data channel or a
different CC. If CC positions are different from each other, a position of the data
channel is indicated using a carrier indicator (or a carrier indicator field (CIF)) within the
control channel.

If traffic between the base station and the terminal increases and a radio channel
state of some CCs becomes bad in a state in which multiple carriers are used, the number
of data reception errors of a receiver increases and the number of retransmissions
increases. In particular, if a radio channel state of a CC becomes bad in a structure in
which retransmission is performed by only a CC used during initial transmission as in the
LTE-Advanced system, there is a problem in that the number of reception errors rapidly
increases.

Also, there is a problem in that data transmitted once is retransmitted until
reception succeeds during a maximum number of retransmissions, regardless of a radio
channel state. This procedure leads to unnecessary retransmission operations and power
consumption of the terminal. There is a problem in that the waste of radio resources
and the degradation of base station performance occur because other terminals may not
use resources due to unnecessary retransmission.

FIG. 2 is a conceptual diagram illustrating a power consumption reduction (DRX)
operation of the terminal in a mobile communication system.

Referring to FIG. 2, the terminal is controlled by dividing a period into an on-
duration period 201 in which an operation of receiving a DL control channel transmitted
from the base station is performed and a sleep period 202 in which an operation of
reducing power consumption is performed by stopping a reception operation.

If the base station does not transmit a control channel to the terminal in an on-
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duration mode, the terminal determines that it is not necessary to receive data and is
switched to a sleep mode. If the control channel is received in the on-duration mode, a
wakeup state is maintained for a given time by use of an inactivity timer. A cycle in
which the terminal performs an on-duration operation is indicated as a DRX cycle 203.
The DRX cycle is divided into long DRX and short DRX. In the long DRX, it is
possible to minimize power consumption because a data reception cycle of the terminal is
long.

In the mobile communication system of the multicarrier structure, all carriers use
the same DRX operation procedure. All activated carriers perform the on-duration
operation when one carrier is in the on-duration mode, and also the sleep state is equally
applied to all carriers.

In order to maintain the DRX operation of each carrier, a DRX-related timer is
managed according to each carrier. If one carrier performs a DL control channel
reception operation by the timer, all carriers are in a wakeup mode, thereby performing

the same wakeup operation.

DL Carrier Management Method according to Present Invention

In a mobile communication system based on frequency division duplexing (FDD),
a terminal measures a DL radio channel state, and transmits measured channel state
information (CSI) to a base station. At this time, the base station manages the radio
channel state of a carrier by analyzing the received DL CSI and uses the CSI as
information for scheduling.

In a mobile communication system based on time division duplexing (TDD), the
base station may recognize a DL radio channel state to manage the radio channel state by

13

IPR2024-00608

Petitioners' Ex. 1004
Ex.1004.00027



10

15

20

MH7-241US
analyzing a UL radio channel state because the same frequency band is used in UL and
DL.

FIG. 3 is a flowchart illustrating a DL carrier management method according to
the present invention.

According to the present invention, the DL carrier management method may be
configured as a DL carrier management method in a carrier aggregation environment so
that the base station determines a DL CC of an unstable radio channel state among
multiple carriers of carrier aggregation and stops data transmission by the CC.

Referring to FIG. 3, the DL carrier management method according to the present
invention may be configured to include the step (S210) of determining, by the base
station, a DL CC of an unstable radio channel state and the step (S220) of stopping data
transmission by the DL CC of the unstable radio channel state determined in step S210.

First, in step S210, the determination of the radio channel state may be made on
the basis of radio CSI received from the terminal, or the base station may directly
measure and determine the radio channel state. For example, the determination may be
made on the basis of whether a channel state value recognized from the received CSI is
equal to or less than a given threshold reference value for a given time.

If data reception success information is not received from the terminal a given
number of times or more in step S210, the base station may be configured to determine
that a radio channel state of a carrier is unstable. Cases where the base station does not
receive the data reception success information include when the base station receives
reception failure information (NACK) or does not receive reception success information
(ACK) or reception failure information (NACK) during a designated reception period
(when reception fails).

14
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Next, if it is determined that a DL CC is in an unstable radio channel state in step
S210, the step (S220) of stopping data transmission by the DL CC of the unstable radio
channel state is performed.

In step S220, the base station stops data allocation to the DL CC. In step S220,
the base station may be configured to perform the step of transmitting a notification
message for stopping retransmission by the DL CC to the terminal through another DL
CC.

A carrier for use in the message transmission may be a primary carrier or a
secondary carrier of a good radio channel state, and a position of the carrier for use in the
message transmission may be indicated using a CIF.

FIG. 4 is a conceptual diagram illustrating a DL data retransmission stop
procedure in a carrier aggregation environment according to the present invention.

In general, a data transmission procedure between the base station and the
terminal is accomplished by iterating initial data transmission 310, the terminal’s
reception error notification 320, radio channel state notification 330, and the base
station’s data retransmission 340.

In the above-described DL carrier management method according to the present
invention, the base station determines whether a radio channel state of some DL CCs is
bad on the basis of radio channel state notification 330 or reception error notification 320
of a multicarrier received from the terminal and non-reception of reception error
notification, notifies the terminal of stop of data transmission by a CC of a bad radio
channel state (350), and stops the data transmission by the CC (360). Of course, the
data transmission stop notification 350 and the data transmission stop 360 may be
performed in reverse order.
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Thus, if a transmission stop instruction is received, the terminal stops the
reception error notification or retransmission procedure.
Here, methods in which the base station transmits retransmission stop information
to the terminal may include a method using a control channel, a method using a data
channel, and the like. Hereinafter, four methods will be described in detail.

1) Method using Control Channel (PDCCH)

- A carrier retransmission stop indication is included in the control channel and
transmitted to the terminal, and an indication method may use some fields of the control
channel (for example, a transport block (TB) field).

- At this time, information regarding a carrier of which retransmission is stopped
may be indicated using a carrier identifier (or CIF) in the control channel.

- Information regarding data of which retransmission is stopped may be indicated
by a retransmission-related field (for example, a new data indicator (NDI) field or a
redundancy version (RV) field) or a distinguishable value, so that the stop of all data
transmissions by a CC may be indicated.

2) Method using Data Channel (PDSCH)

- A carrier retransmission stop indication is included in the data channel and
transmitted to the terminal. An information indication method may be configured to
provide retransmission stop notification by defining a predetermined field as in the
method using the control channel.

- The above-described control information may be configured by a new control
message (or medium access control (MAC) control element).

3) Method using Existing Method

- An indication of new data transmission, not previous data retransmission, is

included in the control channel (for example, new data transmission is indicated by
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changing (or toggling) the NDI field of PDCCH), and resource consumption may be
avoided by minimizing and allocating a size of the data channel to be allocated (or the
TB field).

- At this time, meaningless data (or padding) may be transmitted on the data
channel so as to avoid data transmission delay using an unstable channel. It is possible
to transmit retransmission stop control information described above.

4) Method using CC Deactivation Message

Using an existing carrier deactivation message, the base station transmits a
deactivation message for a DL CC to the terminal. If the deactivation message is
received, the terminal performs a procedure of deactivating the DL CC and the base
station may simultaneously stop all transmission (initial transmission and retransmission)
by the DL CC.

On the other hand, the terminal receiving the data transmission stop notification
using the above-described method may be configured to notify the base station of the fact
that a stop message has been successfully received.

In the present invention, if the terminal is notified of retransmission stop
information, the terminal may be configured to stop a data retransmission procedure by
terminating a control channel reception operation for retransmission data reception by a
designated carrier. A demodulation operation error of retransmission is prevented by
initializing a reception buftfer of the carrier or a retransmission block.

If a retransmission procedure of a carrier is stopped, an operation (DRX) for
reducing power consumption or a carrier deactivation procedure may be performed. In
further detail, the terminal does not perform the DRX operation by demodulating a
control channel for a given time so as to receive data in which a reception error has
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occurred. If the procedure of the present invention is used, the terminal may
immediately stop the control channel demodulation operation and perform the DRX
operation.

In the method of the related art, data initially transmitted by a specific DL CC is
iteratively retransmitted by a CC up to a preset maximum number of times (for example,
8 times) even when a radio channel state is unstable. However, in the DL channel
management method according to the present invention, it is possible to reduce power
consumption of the terminal, the waste of radio resources due to unnecessary
retransmissions, and the degradation of base station performance by preventing an

unnecessary retransmission operation for the terminal in an unstable radio channel state.

UL Carrier Management Method according to Present Invention

The base station measures a UL radio channel state, manages a radio channel state
of a received carrier, and uses it as UL scheduling information. UL scheduling is
performed by the base station. The base station transmits UL carrier information,
information regarding a transmission data size, and the like to be used by the terminal
determined by scheduling to the terminal through a control channel (PDCCH).

As a UL carrier management method in a carrier aggregation environment, the
UL carrier management method according to the present invention may be configured so
that the base station determines a UL CC of an unstable radio channel state among
multiple carriers and instructs the terminal to stop data transmission by the UL CC. At
this time, if the instruction to stop data transmission by the UL CC of the unstable radio
channel state is received from the base station, the terminal may be configured to stop
data retransmission by the UL CC and initialize a retransmission buffer of the designated
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UL CC.

Hereinafter, UL carrier management methods according to the present invention
will be described separately on the side of the base station and the side of the terminal.
FIG. 5 illustrates the UL carrier management method on the side of the base station
according to the present invention, and FIG. 7 illustrates the UL carrier management
method on the side of the terminal according to the present invention. FIG 6 is a
conceptual diagram illustrating a UL data retransmission stop procedure in the carrier
aggregation environment according to the present invention, and is referred to in FIGS. 5
and 7.

FIG. 5 is a flowchart illustrating the UL carrier management method on the side
of the base station according to the present invention.

Referring to FIG. 5, the UL carrier management method on the side of the base
station according to the present invention may be configured to include the step (S410) of
determining, by the base station, a UL CC of an unstable radio channel state among
multiple carriers and the step (S420) of instructing the terminal to stop data transmission
by the UL CC of the unstable radio channel state determined in step S410.

First, in step S410, the determination of the radio channel state may be made by
determining whether a channel state value of the UL CC is equal to or less than a
reference value for a given time by use of radio CSI collected by the base station or
determining whether the number of reception errors of UL data received by the UL CC
from the terminal is equal to or greater than a reference value for a given time.

Next, in step S420, methods of instructing the terminal to stop data transmission
may include a method using a control channel, a method using a data channel, and the
like. Hereinafter, four methods will be described in detail.
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1) Method using Control Channel (PDCCH)

- A data transmission stop indication is included in the control channel and
transmitted to the terminal, and an indication method may use some fields of the control
channel (for example, a TB field).

- At this time, a UL CC of which retransmission is stopped may be indicated
using a carrier identifier (or CIF) in the control channel.

- Information regarding data of which retransmission is stopped may be indicated
by a retransmission-related field (for example, an NDI field or an RV field) or a
distinguishable value, so that the stop of all data transmissions by the UL CC may be
indicated.

2) Method using Data Channel (PDSCH)

- A UL CC retransmission stop indication is included in the data channel and
transmitted to the terminal. An information indication method may be configured to
provide retransmission stop notification by defining a predetermined field as in the
method using the control channel.

- The above-described control information may be configured by a new control
message (or MAC control element).

3) Method using Existing Method

- An indication of new data transmission, not previous data retransmission, is
included in the control channel (for example, new data transmission is indicated by
changing (or toggling) the NDI field of PDCCH), and resource consumption may be
avoided when the terminal transmits UL data by minimizing and allocating a size of the
data channel to be allocated (or the TB field).

- At this time, the terminal may transmit meaningless data (or padding) on the
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data channel so as to avoid data transmission delay using an unstable channel.

4) Method using CC Deactivation Message

If the base station instructs the terminal to stop data retransmission using a carrier
deactivation message, and the terminal receives the carrier deactivation message from the
base station, the terminal may perform a deactivation procedure of a corresponding
carrier and, simultaneously (or before/after the deactivation procedure), stop all
transmission (initial transmission and retransmission) by the carrier.

FIG. 6 is a conceptual diagram illustrating a UL data retransmission stop
procedure in a carrier aggregation environment according to the present invention.

In general, a data transmission procedure between the base station and the
terminal is accomplished by iterating the base station’s initial transmission approval, the
terminal’s initial data transmission, the base station’s data retransmission approval, and
the terminal’s retransmission operation.

However, in the UL carrier management method according to the present
invention, the base station determines a radio channel state (550), and makes a
transmission stop instruction 560 to stop transmission by a carrier if the radio channel
state of a UL CC received from the terminal is bad. Thus, the base station stops an
approval of retransmission by the carrier (570), and the terminal stops a retransmission
procedure when receiving the transmission stop instruction (580).

FIG. 7 is a flowchart illustrating the UL carrier management method on the side
of the terminal according to the present invention.

Referring to FIG. 7, the UL carrier management method on the side of the
terminal according to the present invention may be configured to include the step (S610)
of receiving, by the terminal, an instruction to stop data transmission by a UL CC of an
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unstable radio channel state from the base station and the step (S620) of stopping data
retransmission by the designated UL CC when the data transmission stop instruction is
received, and initializing a retransmission buffer of the designated UL CC.

First, because the step (S610) of receiving, by the terminal, the data transmission
stop instruction to stop the data transmission by the UL CC of the unstable radio channel
state from the base station may be configured in correspondence with the method for the
data transmission stop instruction transmitted from the base station in step S410 of FIG 4,
redundant description thereof is omitted.

Next, in step S620, the terminal may be configured to stop the data retransmission
by the UL CC when receiving the instruction to stop the data transmission by the
designated UL CC of the unstable radio channel state, and initialize the retransmission
buffer of the designated UL CC.

That is, in step S620, the terminal prevents a modulation operation error related to
retransmission by stopping the data retransmission by the designated UL CC and
initializing the UL CC or the retransmission buffer. If retransmission by a carrier is
stopped, an operation (DRX) for reducing power consumption or a carrier deactivation
procedure may be performed.

In the method of the related art, data initially transmitted by a specific UL CC is
iteratively retransmitted by a carrier up to a preset maximum number of times (for
example, 8 times) even when a radio channel state is unstable. In particular, there is a
problem in that the terminal continuously performs retransmission even when the base
station does not approve the retransmission in UL differently from DL as described above.
In further detail, there is a problem in that the terminal retransmits data by a carrier by
determining that a reception error has occurred if a given time has elapsed even when a
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data retransmission instruction is not received from the base station through a control
channel after data transmission. However, in the UL carrier management method
according to the present invention, it is possible to reduce power consumption of the
terminal, the waste of radio resources due to unnecessary retransmissions, and the
degradation of base station performance by preventing an unnecessary retransmission

operation when a radio channel state is unstable.

Carrier State Management Method of Base Station and Terminal

On the other hand, in the above-described DL and UL carrier management
methods, a deactivation message may be used to signal a data transmission stop
instruction and a secondary carrier to be used in communication may be deactivated
according to the deactivation message. It should be understood that a secondary-carrier
deactivation operation may be applied to a general secondary-carrier deactivation
procedure using the deactivation message as well as the case where the deactivation
message is used to signal the data transmission stop instruction.

At this time, if the secondary carrier to be used in communication is deactivated,
the terminal initializes a buffer to be used for data retransmission of the secondary carrier.
Hereinafter, a detailed deactivation procedure will be described.

When use of the secondary carrier is stopped, the base station transmits a
secondary-carrier deactivation message to the terminal. Upon receipt of the
deactivation message, the terminal changes the secondary carrier to a deactivation state.
Here, secondary carriers to be deactivated through a procedure according to the
deactivation message include a UL CC and a DL CC.

According to the present invention, a deactivation state change of the terminal
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includes the following.

- A demodulation procedure of a DL secondary carrier is stopped.

- Data transmission using a UL secondary carrier is stopped.

- A DL retransmission buffer of the secondary carrier is initialized and a
retransmission procedure is stopped.

- A UL retransmission buffer of the secondary carrier is initialized and a
retransmission procedure is stopped.

When the deactivation message has been transmitted, the base station should
operate to maintain the same state information for the secondary carrier as the terminal so
as to support the deactivation state of the terminal.

FIG 8 is a flowchart illustrating an example of a carrier state management
method of the base station according to the present invention, and FIG. 9 is a flowchart
illustrating an example of a carrier state management method of the terminal according to
the present invention.

In addition, FIG. 10 is a conceptual diagram illustrating a carrier state
management method according to the present invention, and illustrates messages
exchanged between the base station and the terminal, transmission and reception times of
the messages, and operations to be performed on the two sides. In FIG. 10, the vertical
axis is the time axis and the vertical downward direction represents the passage of time.

The carrier state management methods of the base station and the terminal will be
described with reference to FIGS. 8 and 9 along with FIG. 10.

Referring to FIG. 8, the carrier state management method of the base station
according to the present invention may be configured to include the step (S810) of
transmitting a deactivation message for a secondary carrier to the terminal and the step
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(S820) of changing the secondary carrier to the deactivation state after a predetermined
time from the transmission of the deactivation message.

The carrier state management method of the base station according to the present
invention is used to solve inconsistency of state information and state change times for
secondary carriers that are managed by the base station and the terminal in consideration
of the occurrence of time delay for deactivation message reception and demodulation
until the terminal performs a carrier state change procedure by receiving and
demodulating a deactivation message when the base station has transmitted the
deactivation message.

Referring to FIG. 10, the base station performs the step (S810 of FIG. §) of
transmitting the deactivation message to the terminal at a time t;. At this time, the base
station may stop data transmission and retransmission by a secondary carrier immediately
after the transmission of the deactivation message. In addition, the base station may
additionally perform the step of stopping DL transmission of the secondary carrier and
initializing UL and DL retransmission buffers after the step (S810) of transmitting the
deactivation message.

The base station may perform the step (S820) of changing state information for a
secondary carrier that is managed by the base station to the deactivation state at a time ts
after the lapse of a predetermined time (ts-t;).

On the other hand, the base station may be configured to perform the step of
receiving a reception success (acknowledgement) message for the deactivation message
from the terminal after the step (S810) of transmitting the deactivation message. In this
case, the step (S820) of changing the secondary carrier to the deactivation state may be
embodied by changing the secondary carrier to the deactivation state after a
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predetermined time (ts-t4) from a time t4 when the reception success message is received.
In general, a difference (t4-t;) between the transmission time t; of the deactivation
message of the base station and the reception time t4 of the reception success message
transmitted by the terminal is configured to have a fixed value, except for the influence
of propagation delay of the reception success message, so that (ts-t;) may also be defined
if (ts-t4) is defined.

On the other hand, the predetermined time may be a value predefined to make
state information that is managed by the terminal consistent with state information that is
managed by the base station for the secondary carrier.

Next, referring to FIG, 9, the carrier state management method of the terminal
according to the present invention may be configured to include the step (S910) of
receiving a deactivation message for a secondary carrier from the base station and the
step (S920) of changing the secondary carrier to the deactivation state after a
predetermined time from the reception of the deactivation message.

The terminal may be configured to stop data transmission and retransmission
using the above-described secondary carrier immediately when the deactivation message
is successfully received (demodulated) in step S910. In addition, after the step of
receiving the deactivation message, the terminal may be configured to additionally
perform the step of stopping the UL transmission of the secondary carrier and initializing
the UL and DL retransmission buffers.

Thereafter, the base station may perform the step (S920) of changing the
secondary carrier that is managed by the base station to the deactivation state at the time

ts; after a predetermined time (ts-t;) has elapsed from the deactivation message reception

(t2).
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On the other hand, the terminal may be configured to transmit the reception
success (acknowledgement) message for the deactivation message received from the base
station to the base station. In this case, the step (5920) of changing the secondary
carrier to the deactivation state may be embodied by changing the secondary carrier to
the deactivation state after a predetermined time (ts-t;) from a time t; when the reception
success message is transmitted. In general, a difference (t;-t;) between the reception
time t, of the deactivation message of the terminal and the transmission time t; of the
reception success message transmitted by the terminal is configured to have a fixed value,
so that (ts-t) may also be defined if (ts-t3) is defined.

At this time, the predetermined time may be a value predefined to make state
information that is managed by the terminal consistent with state information that is
managed by the base station for the secondary carrier.

As described above, a predetermined time that is the elapsed time until the base
station changes the state information for the secondary carrier to the deactivation state, is
configured to be different from a predetermined time that is the elapsed time until the
terminal changes the state information for the secondary carrier to the deactivation state.
That is, the above-described predetermined times should be set by considering the
transmission delays of the deactivation message and the reception success message,
processing times required for demodulations thereof, and the like.

On the other hand, the “consistency” of the carrier state information may not
mean that state information that is managed by the base station and the terminal should
be accurately synchronized and maintained and state change times should be accurately
consistent. Although an example in which the base station and the terminal make a
carrier state change at the same time ts is illustrated in FIG. 10, it should be understood
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that the “‘consistency” of the carrier state information in the present invention is
consistency of a degree in which problems due to differences of state information and
change times that are managed by the base station and the terminal may be prevented.
For example, the ““‘consistency” may be consistency of a level at which the object of the
present invention is satisfied so that a problem does not occur when the terminal manages
a secondary carrier in the activation state, even when the base station manages a specific
secondary carrier in the deactivation state.

On the other hand, a procedure of changing a secondary carrier to the
deactivation state when the deactivation message is not used and the base station and the
terminal do not perform communication using the secondary carrier for a given time is
also the same as described above.

That is, in another example of the carrier state management method of the base
station according to the present invention, the base station may be configured to
determine whether or not to change a secondary-carrier state to the deactivation state by
determining whether or not transmission/reception through a secondary carrier has been
performed for a given time, and change the secondary carrier to the deactivation state
after a predetermined time from when the change of the secondary-carrier state to the
deactivation state is determined.

In addition, in another example of the carrier state management method of the
terminal according to the present invention, the terminal may be configured to determine
whether or not to change a secondary-carrier state to the deactivation state by
determining whether or not transmission/reception through a secondary carrier has been
performed for a given time, and change the secondary carrier to the deactivation state
after a predetermined time from when the change of the secondary-carrier state to the
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deactivation state is determined.

In other examples of the carrier state management methods of the base station and
the terminal according to the present invention, it is possible to determine whether or not
to change the secondary-carrier state to the deactivation state using a timer. For
example, it is possible to determine to change the secondary carrier to the deactivation
state by determining that the communication through the secondary carrier has not been
performed for the given time upon expiration of the timer of which a value continuously
decreases (or increases) while communication through the secondary carrier is not
performed. At this time, the timer may be reset every time communication through the
secondary carrier is performed.

In the other examples of the carrier state management methods of the base station
and the terminal according to the present invention, the predetermined time may be a
value predefined to make state information that is managed by the terminal consistent
with state information that is managed by the base station for the secondary carrier as
described in the example of the carrier state management method. The base station and
the terminal may be configured to have different values for the predetermined time.

However, when the base station and the terminal manage separate timers, the
timers should be designed so that a procedure of changing a secondary carrier to the
deactivation state may be performed at the same time. In addition, the predetermined
time should be designed so that carrier state change times of the two sides are consistent.

Because the concept of “consistency” of the carrier state information and the
carrier state change time is the same as in the example of the carrier state management

method according to the present invention described above, description thereof is omitted.
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Details of Secondary-Carrier Deactivation Procedure according to Present

Invention

In the present invention, the terminal stops a power consumption reduction
operation (DRX) for a secondary carrier when the secondary carrier used by the terminal
is deactivated. Hereinafter, a detailed procedure will be described.

In the mobile communication system of the multicarrier structure, the power
consumption operation of the terminal is performed to control a plurality of carriers in
parallel. Thus, the terminal controls a DRX operation according to each multicarrier,
and particularly, a timer related to HARQ retransmission control is managed in each
HARQ process unit.

More specifically, an HARQ retransmission procedure is performed in units of
secondary carriers, and retransmission is performed through the same secondary carrier if
initial transmission fails. If data transmission fails, the terminal manages a DRX-
retransmission timer and an HARQ round trip time (RTT) timer according to each HARQ
process. Accordingly, if the data transmission fails, the HARQ timer is set to 8 for a
data block of which transmission fails, and the DRX-retransmission timer is set to a
given value. After the terminal is in a sleep mode during 8 subframes according to the
set value, the HARQ RTT timer is terminated, the DRX-retransmission timer starts to
wake up, and retransmission data is received.

However, when the secondary carrier is deactivated and it is not necessary to
perform retransmission, the HARQ RTT timer and the DRX-retransmission timer are
initialized so that a wakeup operation for a retransmission procedure is not performed.

FIG. 11 is a diagram illustrating a secondary-carrier deactivation procedure
according to the present invention.
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As illustrated in FIG. 11, secondary-carrier retransmission is iterated and the
DRX-retransmission timer and the HARQ RTT timer are in operation. At this time, if
the deactivation message is received, the terminal terminates the operation of the DRX-
retransmission timer and stops an unnecessary wakeup state.

In the present invention, when the secondary carrier is in operation in an on-
duration state or is maintained in the wakeup state by an inactivity timer, the terminal
immediately stops the on-duration state or the inactivity timer and stops the wakeup
operation if a deactivation message of a secondary carrier is received from the base
station.

While the present invention have been described above with reference to the
above-described embodiments, it will be understood by those skilled in the art that that
various changes, substitutions and alterations may be made herein without departing

from the spirit and scope of the invention as defined in the following claims.
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[CLATMS]
[Claim 1]

A carrier management method of a base station for use in a carrier aggregation
environment, comprising:

transmitting a deactivation message for a secondary carrier to a terminal; and

changing the secondary carrier to a deactivation state after a predetermined time

from the transmission of the deactivation message.

[Claim 2]

The carrier management method of claim 1, wherein the predetermined time is a
value predefined to make state information that is managed by the base station consistent

with state information that is managed by the terminal for the secondary carrier.

[Claim 3]

The carrier management method of claim 1, further comprising:

receiving a reception success message for the deactivation message from the
terminal after transmitting the deactivation message,

wherein the changing of the secondary carrier to the deactivation state includes
changing, by the base station, the secondary carrier to the deactivation state after a

predetermined time from an arrival time of the reception success message.

[Claim 4]

The carrier management method of claim 1, further comprising:
immediately stopping, by the base station, data transmission and retransmission

using the secondary carrier immediately after transmitting the deactivation message.
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[Claim 5]

The carrier management method of claim 1, further comprising:
stopping downlink (DL) transmission of the secondary carrier and initializing

uplink (UL) and DL retransmission buffers after transmitting the deactivation message.

[Claim 6]

A carrier management method of a base station for use in a carrier aggregation
environment, comprising:

determining whether or not to change a secondary-carrier state to a deactivation
state by determining whether or not transmission/reception through a secondary carrier
has been performed for a given time; and

changing the secondary carrier to the deactivation state after a predetermined time

from when the change of the secondary carrier to the deactivation state is determined.

[Claim 7]

The carrier management method of claim 6, wherein the determining of whether
or not to change the secondary-carrier state to the deactivation state is performed using a

predetermined timer.

[Claim 8]

The carrier management method of claim 6, wherein the predetermined time is a
value predefined to make state information that is managed by the base station consistent

with state information that is managed by the terminal for the secondary carrier.

[Claim 9]

A carrier management method of a terminal for use in a carrier aggregation
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environment, comprising:
receiving a deactivation message for a secondary carrier from a base station; and
changing the secondary carrier to a deactivation state after a predetermined time

from the reception of the deactivation message.

[Claim 10]

The carrier management method of claim 9, wherein the predetermined time is a
value predefined to make state information that is managed by the base station consistent

with state information that is managed by the terminal for the secondary carrier.

[Claim 11]

The carrier management method of claim 9, further comprising:

transmitting a reception success message for the deactivation message to the base
station after receiving the deactivation message,

wherein the changing of the secondary carrier to the deactivation state includes
changing, by the terminal, the secondary carrier to the deactivation state after a

predetermined time from a transmission time of the reception success message.

[Claim 12]

The carrier management method of claim 9, further comprising:
immediately stopping, by the terminal, data transmission and retransmission

using the secondary carrier immediately after receiving the deactivation message.

[Claim 13]

The carrier management method of claim 9, further comprising:

stopping UL transmission of the secondary carrier and initializing UL and DL
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retransmission buffers after receiving the deactivation message.

[Claim 14]

A carrier management method of a terminal for use in a carrier aggregation
environment, comprising:

determining whether or not to change a secondary-carrier state to a deactivation
state by determining whether or not transmission/reception through a secondary carrier
has been performed for a given time; and

changing the secondary carrier to the deactivation state after a predetermined time

from when the change of the secondary carrier to the deactivation state is determined.

[Claim 15]

The carrier management method of claim 14, wherein the determining of whether
or not to change the secondary-carrier state to the deactivation state is performed using a

predetermined timer.

[Claim 16]

The carrier management method of claim 14, wherein the predetermined time is a
value predefined to make state information that is managed by the terminal consistent

with state information that is managed by the base station for the secondary carrier.
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[ABSTRACT]

Disclosed is a carrier management method for use in a carrier aggregation
environment of a mobile communication system. In the method, a base station is
configured to transmit a deactivation message for a secondary carrier to a terminal and
change the secondary carrier to a deactivation state after a predetermined time from the
transmission of the deactivation message. The terminal receives the deactivation
message transmitted by the base station, and changes the secondary carrier to the
deactivation state after a predetermined time from the transmission of the deactivation
message. As the predetermined time, a predefined value may be used to prevent
inconsistency of secondary-carrier state information that is managed by the base station
and the terminal. If the carrier state management information is used, it is possible to
prevent inconsistency of secondary-carrier states that are managed by the base station

and the terminal and solve problems due to the inconsistency.
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Dear Madam:

Pursuant to 37 C.F.R. § 1.56, 1.97 and 1.98, the attention of the Patent and Trademark

Office is hereby directed to the references listed on the attached PTO/SB/08. It is respectfully
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In accordance with 37 C.F.R. § 1.97(g), the filing of this Information Disclosure Statement
shall not be construed to mean that a search has been made or that no other material information as
defined in 37 C.F.R. § 1.56(a) exists. In accordance with 37 C.F.R. § 1.97(h), the filing of this
Information Disclosure Statement shall not be construed to be an admission that any patent,
publication or other information referred to therein is “prior art” for this invention unless
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1.98 and the Examiner is respectfully requested to consider the listed references.
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by this firm) to our Deposit Account No. 12-0080, under Order No. MH7-241US.
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She W, 7] Bge] Ankbn F S pFaukdyle] et M4 ARE o) Ao REE FalstE oA,
7] SFEa AAEE Bule] Ay Ao lEel weld Blelv S A (start) s @A, 47 Elolm}
HUitlexpire)HW 7] 54 FANEDE Fslo] 47 s AojQde mUHHs . A7) Zpo] GtAgak
F3 T uUmA FARESE NgA A7 E dAS T3 5 ).

T3k, A AT omBE B éT"’F“(DRX)C'ﬂ 21l Xé_”i% FAlste 9AE o ZFsta, A7) sterEa Ao

Aol RUHEL
55@, F7) Ao Az dgHE ZAEWL grant) £ e 3 3L assignment) o3, 7] Elo]jmi= &
FAI(DRX) &=tell w2 v]&4g go]9 (Inactivity Timer) 4= 2},

.«13
o
N
i
2
Jr>
6
%
ol
o
2
&
i)
4
o;é‘
w‘>
B«g [8]
iy}

g,
Jb

T3, A7) A Az vk F4E ekl Al Aselu, 4] Holojs TSR Frje] o5t
AN Belma 5 g

S, A7) Bl wtesy) Ade AlRe FAVNEAsE 2Es 49 7] Brelvlz A7 (restart)® 5
2t

T, A7) Ao} Aze YY) Hie] pARE 5
EH, A7) veA FARENE nagHAse g
B7) dere] Aase] UGS $AsE WAk 7] elA FANENE e 7] gwmie
AAFeme] AojAE A%L FA G BB 2.

=, A7) HURPH ) Ameme) Aojsi, AEELAAAQD, Feag FE 9PN, D77
AAHRD) T AEEIIEAESRS) F Sk o] 3e T 4 vt

i
»
w
1
%»

e A7 5 rARkE s F FAVETHPrinary Component Carrier)olir, A7) vpmix TAlubg= wz
T3 9k 3} (Secondary Component Carrier)Q 2= glt},

719 71 Al Al geke] B owHe] e Aalde wE oo T/3dRE 9 (Component Carrier) &
°l-83ste] FAlE FAsE PSP (Carrier Aggregation) e Asli= ©hak Fxx EAEFA(DRY) 75 T
d& B3 RRC(Radio Resource Control) A& ® ¥, 7] B9 Talntdw) 242k g3l E42] HARQ
AAEE (Entity)E E338M, 447) RRC A% BEQ Bd&4i 7% Ao we Bzl THF= MAC AlE =
B, 7] HARQ AHEZYE 208 de e A Ba Add wsie] qEYae A5 A7)
VESARSY stgda AqAde 4etE Z2e4% 25S 2861, 27 NAC A= FEE, A B
TANET F 54 pAvEdel g 44 Aug QY] JEQaRRE $4A85, A S gl A7
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o Af) =

Relay Station(RS)

eNode B(eNB),

Node B,
Relay Node(RN),

1.
T

A 7

=
3

T et

g (fixed station),

=]
=

d
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&
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SE I

o goid

(<]

=

'71A1=+(BS: Base Station)'

Access Point)
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[00629]

[0030]

[0631]

=2I1S 35! 10-2010-0118067
ols] A" 4 v}, B, '@ (Terminal)' UE(User Equipment), MS(Mobile Station), MSS(Mobile
Subscriber Station), SS(Subscriber Station) ¢ &5 tA=E 4 9ot

olate] Mol AL&HE 54 gojse B wwel oslZ B faA ABE A, clest 54 ol A}
wge] eH S Mot e dsleld v gew wdE 5 )

e 2
R AF, B owgel Ade]l mEsAE AL W] Aste] FAe T L 4HE AFIAG, 4 T A
ZEEIEE How @ BRE @402 mAE & gnp. =@, B A DA SAG T8

B dRel AAdEd 74 4% Al=4lEQ] IEEE 802 Al&dl, 3GPP Al&4¢l, 3GPP LTE ¥ LTE-A(LTE-

=25
Advanced)Alz=8l Bl 3GPP2 Al2z®l] & HoXZ el AAlE £F A8 o FudE 5 o). &, & 9y
o] AAlelE T B THel Ve AMEE WEs] =7 9B AREstAl L dAE e FEES Y] 4
o ols] HwrE ¢ vy T3, 2 EACA AAStA e BE gL 7] BE S o duE

o]s}e] 7)< CDMA(Code Division Multiple Access), FDMA(Frequency Division Multiple Access), TDMA(Time
Division Multiple Access), OFDMA(Orthogonal Frequency Division Multiple Access), SC-FDMA(Single
Carrier Frequency Division Multiple Access) T3} 22 theFst 54 A& A" AR8=E 4 9lth. CDMAE
UTRA(Universal Terrestrial Radio Access)Yt CDMA20003 & FA 7]%(radio technology)® T3E
A}, TDMAT®  GSM(Global System for Mobile communications)/GPRS(General Packet Radio
Service)/EDGE(Enhanced Data Rates [or GSM Evolution) s} 2 B 7= F3E 4 v}, OFDMAT IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) T3} #Z2 ¥4l 7|%¢& T3 <+
2y, UTRA¥E UMTS(Universal Mobile Telecommunications System)®] <DXFojt}. 3GPP(3rd Generation
Partnership Project) LTE(long term evolution)E E-UTRAS A&} E-UMTS(Evolved UMTS)®] L=, s}3F
"HaolA OFDMAE A-8oti = Fe) A SC-FDMAE A&}, LTE-A(Advanced)¥ 3GPP LTES] I stolv}. WiMAX
= IEEE 802.16e 712 (WirelessMAN-OFDMA Reference System) % 74 I[EEE 802.16m 2 (WirelessMAN-OFDMA
Advanced system)oll 2&J3}e] HAE 5 v}t HEAHE Hste] ostel A+ 3GPP LTE & Y= 29g3tAv
= Bge] TeA ARdo] old AjtHE AL ol

LTE Al G-

K e FA FA Alz=d"e A9l LTE Al Als8 7325 4o
LTE Al2=812- UNTS Al2=®lell A 7 gst o] F 54l AlZ=gleltt, = 1o] EAISHE wie} Zo], LTE A8 =%
Al E-UTRAN(Evolved UMTS Terrestrial Radio Access Network)3} EPC(Evolved Packet Core)® T-E2& &
E-UTRAN® UE(User Equipment, ¥+&)2} eNB(Evolved NodeB, Z1A=H)E =™, UE 2 eNB AF¢]& Uu <!
olzx, eNB £ eNB Alol& X2 ¥ Holxslu Fhoh. EPCE #loJ# W (Control plane) 7|lT& &
MME(Mobility Management Entity)®} A8} 3W (User plane) 7158 HEote S-GW(Serving Gateway)® 7~
o &=, eNB 9F MME AFolE SI-MME <IEI#llo]Z=, eNB 9 S-GW Ale]& S1-U B #lojz=ataL 3he, o] && F3 35
o] 81 ¢lE el vt B27 % S},

518 gxste] B wyol A8
]

mz
"
)
5o

2l Uu SIE#Hlolx ol FA4 9HHlelx T2 EH (Radio Interface Protocol)o]l “gelHo] glon, o
FHEH o= F¢AZ (Physical Layer), HlolE® =245 (Data Link Layer) % WEIZAZ Network
Layer)o.& o|FofAm, FHHoFZ= AL HolH ALE 93 AREAHUY Al d 9 (Signaling, AI31E)
AdE 93 AoggHe R FRdEnt. o]#3 B glEHo]lx: ZREEZS dnbd o s FAA=EA] '] g
Al =B 7 573 4 (Open System Interconnection: 0SI) 7Ini®le] sk 37) AlSE vigo=® T2 %
| E¢A1E< PHY & X33t L1(A1A15), MAC/RLC/PDCP AES E3ate L2(A2A4)5), 2e]al RRC
 L3(AI3AS) BE 4 ur. o5 UE9 E-UTRAN®l *#(pair) e =2 ZA3}], Uu interface

= 2 B E3A ZASE FAZZEE ZF A gt d9e Usd Y. = 28 FA ZEEZ Ao#HA
S Yelhlle Edelw, = 38 B ZREFo] ARAHTE JYEye E=Ho|t),
A1AZES] 8] (Physical; PIIY) ASL E8 A€ (Physical Channel )& ©]-&3le] A9 AlZelr) ABALSAH

(Information Transfer Service)E &3}, PHY Al=L 499 oAl d LA o (Medium Access Control; MAC)
IPR2024-00608
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-/ Ex.1004.00097
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AZEF AEAE (Transport Channel )& T3 A2 5o dsAds F3l MAC AT PHY A5 Akl 9]
de] g7} ol st oju, AFAdL A Ade FfF AFe] wet HA-E(Dedicated) A AE3 -8 (Common)
ASAEE ek, 2ga, AR & PHY AT Alo], & 45 F4l59 PHY Al Alele 74 s o
4% E2lAd S Fall delHrt ol s et
A2AZA = o8] 7FA AFe] EAstet. AR wfAlFH A (MAC) AlE2 vfekst =gl Ad (Logical Channel)<
Fsk AL A= 98 I, S o2 =gAdEe e ASAIde] miSAY e =eAd o
F(Multiplexing)e] &g F383c}t. MAC AE52 A5 FAHA Radio Link Control:; RLC) A&
= =8l A (Logical Channel)& 1A= 9lomn, iE]%HLE% A AsHE BEo] FF wet Aoy H e
HE A& Alojald (Control Channel)d AF2AIH AL AHE AEsl= EYIHAAE (Traffic Channel ) Z

2
2 ¢

A 2A)1Z 2] RLC 7#]%% /}}—‘H ﬁ]%iil.iﬂ F41%r HolHE 3 (Segmentation) ¥ 4
HE AEsrd AFsES doldH arE =43 9

A (Concatenation)d}e] 3}
B g
t}eoksl QoSE B AT 22 QL E F17] ¢

& AR, E£9, 27
2

e B4 ]013% (Radlo Bearer; RB)7} Q&-73}e TM(Transparent Mode,
FHRP=), UM(Un—acknowledged Mode, F292=), 2 AM(Acknowledged Mode %%} 2=y Ar7tA 251 RE
Z AFstz Yr}. E3S], AM RLC‘:‘ Ni]’\é == dHolH HFE Al AE HH‘J— % 2% (Automatic Repeat and
Requesi: ARQ) 71%5L E3t AAE 71%5L Fdstn Yot

2

>

12415 2] #|F) o) e]4= (Packet Data Convergence Protocol:; PDCP) A=< IPv4y}; IPv6s} 222 [P #Hzl A4
Joff e Zo] g B4 FoA a&Ao= FHAFsr] fste] o= 277 23 %%3'@ A BE

=3 gl= [P 7 g *]-O]Z::‘é‘ Z9F= FvldE (Header Compression) 7] %< fr‘sﬂfﬂﬂ- o= dle|E] S 3

U (Header) F-EolA WH=EA] Ha3 HAHWE AFstEF sto], T4 749 AFFaHES TV A98S g
o} EZE, LTE Al="e A= PDCP Al o] H(Security) 715%E =33k, o]+ A 3#r9] dH<lg A4AHE W
A5l 2 & 8 (Ciphering)oF A 34Fe] "oy x£2& A st F 44 HE (Integrity protection)®= T EHT}.

of

A3AZE] 7 AR $x3F BRI Ao} (Radio Resource Control; RRC) A& AojsHolAwt Aeolen,
Aol (Radio Bearer; RB)E<9 A (Conliguration), A2 (Re-conliguration) 2 1A (Release)st #H#H
Hol =elAld, dGAd B EYAEEY AoE @t o714 B¢ (RB) e WE Y UTRAN/ES] H o] H
AL Qs X ZEEF] Al B A 271]Z o o3l AFH = =gd HAERE ov|sta, dHtH o= RBrF AA
e A2 54 Auas AFsr] H&) 2o B4 Z2ed A5 B Ade EAS dsta, 249 A
el detvel ¥ w2 gRes 2Ace J+7~4 2wt RB+ thA]l SRB(Signaling RB)®} DRB(Data RB) F 7}
AR o] A=H, SRBE AoF oA RRC HIAAE Abste FEE AMEHM, DRBE AR WA A&
A dHlelBlE AFshE FERE AMS-ET.

548 Fxste] BE wEns Adshs vdn P4 vl%d skl 29,

AL v @ol, wEw WAel ostel sl R FA AZE(AE B, LIL AzhlM Bolst gy
Z 99l Bol, 20029 WHRE(FANS G, (OL HY 5 ) FA AU 1W00MHzAA ] Alsw e Ee
r gl

ksl FJAde o]l&de FATESES g9 AVe AR 5YE FE i el = vt =S 47
TFANEIAEL Aot Folg 9T T4 FH5)E 7hEy. =9 Zhde] FANGAES ALl Fukge
g e EAQE 2 AN, EAESAQ Fig O A EXcte PATESSIES keI gdd o] &%
TR Qub. mER, vkES [JA T]wel oA AFEas) shEgR I g9E arvr dAades dedE = gl
z, Ny Ades dgE = givt,

RkE ot Aol ol BEH T vF ¥EI(FAdYSshH T FA4RE I (Primary Component Carrier; PCC) B H=E
T4 HkE 3 (Secondary Component Carrier; SCOE EHE 4 U, FHAAuEIE 7| ATo] vy Ey #

Aol Al S wES] Qs ol &FH 1 wEaE dHE T, A AlodHd s PSS Bl A
ohdto] th3l AA, EdESAl(Discontinuous Reception; DRX)o] ofst A, Aa&kw= —1®lE=(UL grant) &=
= A EE(DL a551gnment) & ZEE 4 du. AEelA Bavfe] FAREST ol 8E 4 AT
2L 7N A e gt b shute] FEAdntEaaks TiAle Ao w AAE X uh. ek wdo] vl nhga
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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]
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BASE APols FEANENI} o g, M, FrAUSTE SPYHORE olgd F YES
NA = wazre) o8 B Ao} Anude] wael Waw BE R TATE FEGES 445 oo} @

i, HETANEIE Sais s deld 87 Sl meba @43 B ndddd 5 s PR 7
ghEats AP erh. B pdvdats VAFoRRH AlE e 54 88 5 ar el mEbnt ARgEe Aow
d4d S sk B9, BERydudae B e Es Adshy] fste Fdukdatel @ o) 85+
Ao A4 = 9ty 44sd EZ? AukEats Fote] VAR CREH WUR JFEAL IWE Ee o
FHEa L9 =

gda ge Aol AFrF AlE = 9, dHERE Ao AEdEAAAIA Channel Qualily
Indicator; CQl), Z g FZHFHA A A (Precoding Matrix Index; PM1), AR A]A}(Rank Indicator; R1), AFZ
7154 & (Sounding Reference Signal: SRS) 59 AIHIAE E3 AAxsrF AEE £ Q).

@] e A9l e Frdntda B Savle] RagAdukdalel welE JhE o s ohEukEal 1A
HEOA AlaEE Al FBel(F, A4/ Fet M), d3 "olH #ols, e Ans FE gt
= -

/s g g voPHen BaTAANEeE g g3 £E glv

¢

A~
]

N oo

IS 2] slefl glojA FAARtE o] sk A4 RRC 92 AXF(RRC connection procedure)©] 3
of Ao gRE widelA AFHF. RRC 942, SRBE T3] ©@'de] RRC A WESZ Atojoa] ags
= RRC Al d ™ol 7)&38te] ddo] BHAYS @t e ousic). dEgy 7]A 52 RRC 472 Ex} o] &+
o, TEd ZIATOoERE FHEAAMES W HaepgAdRkgae] dg 4 ARE ATES 5 A, HaeTAdR
Fate] 3 A AR HETdwEslel Br/AA (R @gs/HEAHE =8 4 . wEkA, 7)A

E gskr1717] A= RRC Al

o vk el BT uEniE 948k 17%4 71291 BATAREHE N
L—]E] 1—v1 MAC Xﬂﬂ QA

BaTdetdstel 843 mis vlagshe, Auls FRQS), BEste 3 21 3 B 20E 7Rk
ZIAS st 24 5 vk, VAT SR A/ ATE A o Al 73

ANEs} 2B S JuE TP Aol dAAE olgste] Yol maTANEs 24 AT 5 9

o

Rbvl fA] 7les oot AR /e L2 T

™

5% % 6 Rxslel wE P4 1% ade L2z AZ)e Pxol o
140l qlold YA L2(A2 AF)e) TaE i Evem, & 68 vE
12 Aol FxE el Edoln,

T 59 sk L2 FE(500)0] €004, PDCP(510), RLC(520) & MAC(530) AlFo]l EAIHo] k. &= 504
Zt AZ Akole] glEHo)zel feow FAH 2A(505, 515, 525, 535)% doj-F-so] FAlL 93l Mujx o
Al EQE(Service Access Points; SAP)E wlE}RWCE. PHY Ad(vZ=A])ad MAC Al Alole SAPE ddAd
(Transport Channel) A &3F2(535), MAC A&} RLC AlE AFole] SAPE =2la1d(Logical Channel)S A&
Fhh(525). 2t ATl LWkER] BX2 dedt visel Zot,

MAC AlFelAe= RIC AFom2F-Ee Bare =alAld (S, FAadoe)E vsateht. staFda L2 7xo 3l
o} MAC AFo E5M9 thE3 AA(Multiplexing entity; 531)E W35 d9€ = (Multiple Input Multiple
Output; MIMO) 712 8- Jlrﬁﬂ% Aolut, HiEw JA JEE aHstA] 2 Al&Ed A= 8]-MIMO(non-
MIMOY Sl H-5-oll B9 =8 AdSs vhastete] shte] AsAidel AR shte] vba-3k ZIAIG3D A st
v}e] HARQ 7HA)(Hybrid Automatic Repeat and Request Entity)7} A FHU(FIZ=A]D)

—~
By

B, W WY NEE e ALHAAE Gl SES ANGIDERE S FYUL 2
£ Hgohel AgAdel ARk olsh BRIstel, WSt WA s1%olM shbe] HARQ AHAIGIE shtel A
WEhE welR} webd, wdst 44 /1EE Adshs As9e MC AF(G30 shtel S AR G3D)
of Hashel IARQ AAN(532)7} AFH T, olsh B BAHES SYPLI. T, Zh IARQ A3 SHH e
2 A% ES(Transport Block)$ Aestr] bliol, #4:7hsl TANERE Fo Bpe] A% BHS FA
4% 4 g,

S 6ol AR L2 FE600) 2olH, shiel MAC AF (6300 shiel

= g3 AA630)71 LHH= AL Al
sjgtae &= 59 g L2 7E(500)%t A A ARG F, B

o) TARNERNE glsie] 2]
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9] HARQ ZNA(632)7} AFTHI, MAC AZ=(630)eA E=719 HARQ /NA(632)9} #HHd EXEo] Fiygn, B4
Mol FAREaE T3l H50 9] 1%%2%:%&%-#Tﬂ%f?%ﬁ1%ﬂ.

L 78 Fxsto] EALSSA ste] ARt

EAELETA L DRXE 7 AT ©@hdo] A2 F4AE Faste oA, T|ATo] @ Al A FAALe] g
of #3I ARE B AR #HI TR FHAIT. wie] Av] BFA A e #HHEE HARE ﬂﬁ\—o}‘“
, 53] &g 342 d(Physical Downlink Control Channel; PDCCH)E &4 X

s Ao ARaws zuen wa}ﬁ o2 SAEY] dslA, D F)H 2] vel AgE AW TRl w
B, HAW AzelAu A 7o) el PICHE FIM A A4 ﬂwg_ﬂf AFela Wde 47 H4e
Alzbel At PDOCHE o T x}%g%@p_e SABA Db, weba, B 7] 5ZE Azl A% PIOCHE

E 78 ZdEa F)(cyele)E st 2oty & 7oA, &/d ol (0n Duration) 71xF T e
Il d

, DRX F71(DRX Cycle)¥ v|&A S F7|7 A2+ 2ol vbE F7]& 5743},

LTE AlZ=®le] A BdL&421S 71 DRX 57](Long DRX cycle)sF &L DRX 57](short DRX cycle)olt}. 29} o]
F 709 DRX F7]& AR&she olf= HleolH o] AFAakdte] wedA, 41 DRX 719 &2 DRX F7]& AA3] AL
shed, Heolge] AFAAL> Hisstm, g wigo] ZoL HUsislr] fsliAeltt. odE Eof, dd49 2o
Ao Ae, o fHolA g BPshEA A AL Zéoﬁk% sl Al dldste Ao &S DRX F7
BA7F S Ho)lAE By A= Z HolAF FEHEI7A FAHE dHolEHrt ol HY S sl A
o ajdsle Ao] 41 DRX F7]o &3k},

O,
>
-

BEdE7 T A AT Active Time)S A C’Jﬂq A wEo] A Y FAEES AA(turn
OH) ShFg a2 A E e PDCCHE BYEH sfiof s Al7he ulstt;, oo @4 A7 o)) Al7lelA & v
2 PDCCHE RUHE™ & dart glv] dod, 29 T/\]F—E’é‘ AA(turn off) @A¥ 2RE U 5 ).
G 7 2FH o]l E}o]™(On Duration Timer), DRX B]&A vle]|™(DRX-Inactivity Timer), DRX A3 v}

o] ™ (DRX Retransmission Timer) ¥ 7A3s}+ ol thol=(Contention Resolution Timer)”} &2#3ta d& A7

2 Fe o] elolm = DRX F/]9 A ZF A Fe| A A4H (consecutive) PDCCH A B EZ AL 7|95 A A3}

DRX H1&4 ElolE T@Ee 3 HZ(initial)d FIFH3z w== sF"3 AL deolg Adg AA =
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g F3A7T
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EolME TFA7]AL &S DRX FVE AFEREth. wek, g8 DRX F7)7F 2 Ho A e, 4 DRX FUE
ARE-SHO)

wkek DRX & F7] tlelmirt wkedw, 71 DRX F7]& AMR3),
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e

A7 Fe & = 93t (Hal f-duplex THael A&z A%, e 573 W (measurement

gap)S AlY). wtek FEFH g D (assignment) S FAISEAV, AR 5HEE &(configured DL

assignment)®] U AMEZHIE 203 A9, w2 HARQ RIT tiolHE 7 S R Aol o 3t

DRX A glolHE FAAIZI).
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Ao ss RUEHSe 548 Fdste v, nxeTdusas 9 Aoiles RUEHEA i nET
ARrE e v gAdsd Jos dudErnt.

= 10 B e e dA9EA, = 99 HRse] 493t v g4 Elo|rE o] &dle tale] =S el
HE golste ’gel dish slojtt. B HA|delA] 7AYol AFA AstE veldeE TSI 71 Bl
(CC Addition Timer)2f FZ & Avt. 7|AFL F4AVEI 271 golm Fh& ©ooA 2AAste dyfFa,
e A2 FAVETHSCC2) 7T FrEE Aol FAAwEa 201 Blelm & A EH(1021) . A gl uheh
A kST 71 Elolmrl WrESA HWH(1022) FEAARRS TR il RUEERte] R, Bk
o] RUHHL A vl T3, HERTPARESE Fole] gRRTE A ToRe] AoArsE HE4T
7] gomn, HaFAgdRkEie vadstd dos wdn).
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METHRETANETDE Nadsdons BEed RUHY Edom Q3 dwe dAdirws 2 4
Qvh. w3, maTREsie] MBgstel UT RRC W/EE MAC Ao Add glol B4 EolWE o gkl
wET4NEse MBYNE dUe WAR FAF 5 9eh. WA, RC R/ER MAC A0 ArdHel o
FAWESe] M@k Do), el wuHge Fuad FAUEIe] MBS Adsty dushl 59

& 5 sleh,

o A= RRC(Radio Resource Control) A% EE, MAC AlF EE % &9 AS RE5S X8 5 Yot

RRC A% REL FAavo="(RBR)EY 274, Add # sixlel daEo] =dAd, dgad 2 EdadEy A
& 3 4= g}, olo] wil v EA Mu|AE A FEr] 8] Lo FA Z2EF A E xde &
As wASta, ZZke] FAA AeE W T2 UEE 438 5 Uy, S, RRC A4S BEL Edsa]

[e]
C A= 2l
(Entity)E FFSL RRC AT B &4l 715 7P e 238 #38 5+ vt

g8 AS IE

o
-
3 delHE FAE g vt e, o Ao g

P/ FFEH I dolEAd (PDSCD & 4418 5= U,

weel o Aalele] we v Aol oiAd, W gA e MC AF RES, Bae] pANER F 53
Sl e 7 AnE UENIERY 5D, A mEel vE El
A ANEE FaAstE AT RRC AF 2EC o FAW delWE AAl(star)sE, wolust
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(54) Title: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM
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i i

AA ... Base station

BB ... Terminal

CC ... Deactivation message

DD ... Reception success message

EE ... Change carrier status information

=1 3=F|

Zol M2l 720 2ha| B

(57) Abstract: Disclosed is a carricr management mcthod in a carricr aggreg-
ation environment of a mobile communication system. A method for man-
aging carrier status according to the present invention is configured to trans-
mit a deactivation message for a subcarrier from a base station to a terminal,
and change a subcarrier to a deactivated status when the deactivation mes-
sage is transmitted after a predetermined amount of time elapses. The termin-
al receives the deactivation message transmitted and used by the base to
change the subcarrier to the deactivated status when a predetermined amount
of time elapses after the deactivation message is transmitted. At this point, a
predetermined value may be used as the predetermined amount of time, in or-
der to prevent the mismatch of status information on a corresponding subcar -
rier that the base station and the terminal manage. Accordingly, a mismatch
of a subcarrier status that the base station and the terminal manage may be
prevented during subcarrier deactivation by means of the method for man-
aging carrier status according to the present invention. Therefore, problems
resulting from the mismatch of a subcarrier status by the base station and the
terminal may be prevented.
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publisher, city and/or country where published.

Examiner
Initials* | No

1 Ericsson, ST-Ericsson, "DRX with Carrier Aggregation in LTE-Advanced," 3GPP TSG-RAN WG2 #67bis, Tdoc |:|
R2-095809, 4 pages (2009)

2 International Search Report and Written Opinion for Application No. PCT/KR2011/008404, 14 pages, dated May 29,

2012 O

If you wish to add additional non-patent literature document citation information please click the Add button  Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPQ 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

Filing Date

INFORMATION DISCLOSURE First Named Inventor | Kyoung Seok LEE

STATEMENT BY APPLICANT

. Art Unit N/A
( Not for submission under 37 CFR 1.99)

Examiner Name Not Yet Assigned

Attorney Dacket Number MH7-241US

CERTIFICATION STATEMENT

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

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

OR

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

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

[ ] See attached certification statement.
[] The fee setforthin 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 /EuiHoon Leef Date (YYYY-MM-DD) 2013-05-08

Name/Print EuiHoon Lee Registration Number 62375

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 collecticn 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.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 infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed 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
hegotiations.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.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.5.C. 181) and for review pursuant to the Atemic 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.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 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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| hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with 37 CFR § 1.6(a)(4).

Dated: May 8, 2013 Docket No.: MH7-241US

Electronic Signature for EuiHoon Lee: /EuiHoon Lee/
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Kyoung Seok Lee ef al.

International Application No.: Confirmation No.: N/A
PCT/KR2011/008404

International Filing Date: November 7, 2011
Art Unit: N/A
Filed: Concurrently Herewith

For: METHOD FOR CARRIER MANAGEMENT IN  Examiner: Not Yet Assigned
A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM

FIRST PRELIMINARY AMENDMENT UNDER 37 C.F.R. 1.115

MS PCT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Madam:
INTRODUCTORY COMMENTS

Prior to examination on the merits, please amend the above-identified U.S. patent

application as follows:

Amendments to the Specification begin on page 2 of this paper.

Remarks/Arguments begin on page 3 of this paper.
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Application No.: National Stage of PCT/KR2011/008404 Docket No.: MH7-241US

AMENDMENTS TO THE SPECIFICATION

Page 1, line 3, after the Title, please insert the following new paragraph:

[Related Applications]

This application is a 35 U.S.C. § 371 filing of International Application Number
PCT/KR2011/008404 which was filed on November 7, 2011, and which claims priority to, and
the benefit of, Korean Application No. 10-2010-0110649, filed on November 8, 2010, and US
Utility Application No. 13/208,471. The contents of the aforementioned applications are hereby

incorporated herein by reference.
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Application No.: National Stage of PCT/KR2011/008404 Docket No.: MH7-241US

REMARKS

In view of the above amendment, applicant believes the pending application is in

condition for allowance.

Dated: May 8, 2013

Respectfully submitted,

Electronic signature: /EuiHoon Lee/

EuiHoon Lee

Registration No.: 62,375

NELSON MULLINS RILEY &
SCARBOROUGH LLP

One Post Office Square

Boston, Massachusetts 02109-2127

(800) 237-2000

(617) 742-4214 (Fax)

Attorney/Agent For Applicant
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) ) Attorney Docket Number | MH7-241US
Application Data Sheet 37 CFR 1.76

Application Number

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM

Title of Invention

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

Poartions 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.)

Applicant Information:
Applicant 1

Applicant Authority ®Inventor | (JLegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Kyoung Seok LEE

Residence Information (Select One) () US Residency (@) Non US Residency () Active US Military Service

City | Daejeon Country Of Residencei | KR

Citizenship under 37 CFR 1.41(b}) i KR
Mailing Address of Applicant:

Address 1 214-1704 Sammeori Apt.

Address 2 Dunsan-dong, Seo-gu

City Daejeon State/Province

Postal Code 302-120 Countryi | KR

Applicant 2

Applicant Authority (®Inventor | ()Legal Representative under 35U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Jae Heung KIM

Residence Information (Select One) (O US Residency (@) Non US Residency () Active US Military Service

City | Daejeon Country Of Residencei | KR

Citizenship under 37 CFR 1.41(b) i KR
Mailing Address of Applicant:

Address 1 108-302 Sejong Apt.

Address 2 Jeonmin-dong, Yuseong-gu

City Daejeon State/Province

Postal Code 305-728 Countryi | KR

Applicant 3

Applicant Authority (®Inventor | ()Legal Representative under 35U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Kook Jin LEE

Residence Information (Select One) () US Residency  (8) Non US Residency () Active UIRRZZARIRS

City | Daejeon Country Of Residencei | KR Petmoﬁli‘rls(',(% 4X0(1)l172:
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Attorney Docket Number | MH7-241US

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM

Citizenship under 37 CFR 1.41(b}) i KR
Mailing Address of Applicant:

Address 1 B-1517 Nexusvalley

Address 2 Dunsan-dong, Seo-gu

City Daejeon State/Province
Postal Code 302-120 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:

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 00959

Email Address | AddEmail |  [Remove Email

Application Information:

Title of the Invention m(IE)EI?L(I)EDCIBOI\ARM%/I\\IITEAEITO%ASI\I\)I'\SC_SI_EEII\\/IAENT IN A CARRIER AGGREGATION ENVIRONMENT OF A
Attorney Docket Number| MH7-241US Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any} Sub Class (if any)

Suggested Technology Center (if any) N/A

Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication (if any) | 10

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

Req uest Not to Publish. I hereby request that the attached application not be published under 35 U.S.

[[] ©C.122(b)and certify thatthe invention disclosed in the attached application has not and will not be the subject of
an application filed in ancther 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).
Enter either 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. IPR2024-00608
Please Select One: (e Customer Number (O US Patent Practitoner | (O Limitedrﬁééggﬁ{;o&a’?bé%g1 1.9)
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Attorney Docket Number | MH7-241US

Application Data Sheet 37 CFR 1.76

Application Number

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM

Title of Invention

Customer Number 00959

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(g), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 US.C. 119(e) or 120, and 37 CFR 1.78{a){2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
a 371 of international PCTKR2011008404 2011-11-07

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
non provisional of 13208471 2011-08-12

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

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to ¢laim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. 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(a).

[ Remove |
Application Number Country i Parent Filing Date (YYYY-MM-DD} Priority Claimed
10-2010-0110649 KR 2010-11-08 ® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the =

Add button.

Assignee Information:

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

Assignee 1
If the Assignee is an Organization check here.
Organization Name Electronics and Telecommunications Research Institute

Mailing Address Information:

Address 1 161 Gajeong-dong, Yuseong-gu

Address 2

City Daejeon State/Province

Country i| KR Postal Code 305-350

Phone Number Fax Number

Email Address

;\dditional Assignee Data may be generated within this form by selecting the Add P et;.ﬁ"l}g() 4
utton. FEx.1004.00146
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

MH7-241U8

Application Number

Title of Invention

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature

[EuiHoon Lee/

Date (YYYY-MM-DD)| 2013-05-08

First Name

EuiHoon

Last Name

Lee

Registration Number | 62375

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited 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.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A 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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TGO AL TOWHOM THESE: PRESENTS, SHAXY, COMIXE:S

UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

November 14, 2011

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 13/208,471
FILING DATE: August 12, 2011

THE COUNTRY CODE AND NUMBER OF YOUR PRIORITY
APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS
CONVENTION, IS US13/208,471

Certified by

WDTKW

Under Secretary of Commerce
for Intellectual Property

and Director of the United States
Patent and Trademark Office
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U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required 1o respond 1o a collection of information unless it displays a valid OMB control number.

Atltorney Docket No.

ES7-012

UTILITY

First Inventor

Kyoung Seok LEE

PATENT APPLICATION
TRANSMITTAL Title

(ONLY FOR NEW NONPROVISIONAL APPLICATIONS UNDER

A METHOD OF CHANNEL MANAGEMENT FOR
MULTIPLE COMPONENT CARRIER IN MOBILE
COMMUNICATION SYSTEM

37 CFR 1.53(B))

APPLICATION ELEMENTS
See MPEP chapter 600 concerning uiility patent application contents.

Express Mail Label No. [ Electronic Filing

Commissioner for Patents
ADDRESS TO: P.O. Box 1450
Alexandria, VA 22313-1450

1. I:I Fee Transmittal Form (e.g., PTO/SB/17)

ACCOMPANYING APPLICATION PARTS

Applicant claims small entity status.
2 See 37 CFR 1.27.

3. Specification (Total Pages 35 1

Both the claims and abstract must start on a new page
(For information on the preferred arrangerment, see MPEP 608.01(a))

a. Drawing(s) (35 U.S.C. 113) [ Total Sheets 4 ]

5. Oath or Declaration [Total Sheets 1

a. l:l Newly executed (original or copy)
b. I:I A copy from a prior application (37 CFR 1.63(d))

{for continuation/divisional with Box 18 complefed)

; |:| DELETION OF INVENTOR(S)
) Signed statement attached deleting inventor(s) name in the
prior application, see 37 CFR 1.63(d){2) and 1.33(b).
6. Application Data Sheet. See 37 CFR 1.76

7. CD-ROM or CD-R in duplicate, large table or
Computer Program (Appendix)

Landscape Table on CD

8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b. Specification Sequence Lisling on:
i |:] CD-ROM or CD-R (2 copies); or ii. I:l Paper

c. [:I Statements verifying identity of above copies

9. I:I Assignment Papers (cover sheet & document(s))

Name of Assignee

10 37 CFR 3.73(b) Statement Power of
’ (when there is an assignee) Attorney

11. I:I English Translation Document (if applicable)
12 Information Disclosure Statement (PTO/SB/08 or PTO-1449)

Copies of citations attached

13. I:I Preliminary Amendment

14. Return Receipt Postcard (MPEP 503)
(Shouid be specifically itemized)

15. Centitied Copy of Priority Document(s)
(if foreign priority is claimed)
186. Nonpublication Request under 35 U.S.C.122 (b)(2)(B)(i).

Applicant must attach form PTQ/SB/35 or equivalent.

17. Other: | PTO-SB 38

Prior application information: Examiner

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the
specification following the title, or in an Appiication Data Sheet under 37 CFR 1.76:

D Continuation D Divisional D Continuation-in-pan (CIP)

of prior application No.:

Art Unit:

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: | 00959

I OR D Correspondence address below

EuiHoon Lee
Name

NELSON MULLINS RILEY & SCARBOROUGH LLP

address | One Post Office Square

City Boston [ state | MA | Zipcode | 02109-2127
Country us | Teteprone | (617)573-4700 | Email | ipboston.docketing@nelsormuliins.com
Signature /EuiHoon Lee/ Date August 12, 2011

N . Regi ion No.

(PrinyType) EuiHoon Lee ﬁ?&fﬁ'é‘x"/‘i"gerﬁ) 62,375

| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing

system in accordance with § 1.6(a)(4).

Dated: August 12, 2011

Electronic Signature for EuiHoon Lee: /EuiHoon Lee/
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(57) Abstract: Discloscd is a carricr management method in a carricr aggreg-
ation environment of a mobile communication system. A method for man-
aging carrier status according to the present invention is configured to trans-
mit a deactivation message for a subcarrier from a base station to a terminal,
and change a subcarrier to a deactivated status when the deactivation mes-
sage is transmitted after a predetermined amount of time elapses. The termin-
al receives the deactivation message transmitted and used by the base to
change the subcarrier to the deactivated status when a predetermined amount
of time elapses after the deactivation message is transmitted. At this point, a
predetermined value may be used as the predetermined amount of time, in or-
der to prevent the mismatch of status information on a corresponding subcar -
rier that the base station and the terminal manage. Accordingly, a mismatch
of a subcarrier status that the base station and the terminal manage may be
prevented during subcarrier deactivation by means of the method for man-
aging carrier status according to the present invention. Therefore, problems
resulting from the mismatch of a subcarrier status by the base station and the
terminal may be prevented.
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(57) Abstract: Disclosed is a carrier management method in a carrier ag-
gregation environment of a mobile communication system. A method for
managing carrier status according to the present invention is configured to
transmit a deactivation message [or a subcarrier from a base station o a
terminal, and change a subcarrier to a deactivated status when the deacti-
vation message is transmitted after a predetermined amount of time elaps-
es. The terminal receives the deactivation message transmitted and used by
the base to change the subcarrier to the deactivated status when a predeter-
mincd amount of time clapscs after the dcactivation message is transmit-
ted. At this point, a predetermined value may be used as the predetermined
amount of time, in order to prevent the mismatch of status information on
a corresponding subcarrier that the base station and the terminal manage.
Accordingly, a mismatch of a subcarrier status that the base station and the
terminal manage may be prevented during subcarrier deactivation by
means of the method for managing carrier status according to the present
invention. Therefore, problems resulting from the mismatch of a subcarrier
status by the base station and the terminal may be prevented.
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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

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/884,216 05/08/2013 950 MH7-241US8 16 4
CONFIRMATION NO. 2021
959 FILING RECEIPT
NELSON MULLINS RILEY & SCARBOROUGH LLP
FLOOR 30, SUITE 3000 IR AT
000000061539335

ONE POST OFFICE SQUARE
BOSTON, MA 02109

Date Mailed: 05/29/2013

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

Inventor(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Applicant(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
Electronics and Telecommunications Research Institute, Daejeon, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 00959

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/KR2011/008404 11/07/2011
which is a CON of 13/208,471 08/12/2011

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

REPUBLIC OF KOREA 10-2010-0110649 11/08/2010

REPUBLIC OF KOREA 10-2010-0077880 08/12/2010

If Required, Foreign Filing License Granted: 05/27/2013
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/884,216
Projected Publication Date: 09/05/2013
page 1 of 3
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Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A
MOBILE COMMUNICATION SYSTEM

Preliminary Class

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

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO. |
13/884,216 Kyoung Seok Lee MH7-241U8

959 | INTERNATIONAL APPLICATION NO. |

NELSON MULLINS RILEY & SCARBOROUGH LLP PCT/KR2011/008404

FLOOR 30, SUITE 3000 LA. FILING DATE PRIORITY DATE

ONE POST OFFICE SQUARE 11/07/2011 08/12/2010

BOSTON, MA 02109
CONFIRMATION NO. 2021

371 ACCEPTANCE LETTER

O

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 determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

05/08/2013 05/08/2013
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), DATE OF COMPLETION OF ALL
(¢)(2) and (c)(4) REQUIREMENTS 35 U.S.C. 371 REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35
U.S.C. 371 (c)(1), (¢)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE
IS SHOWN ABOVE. 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). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

+ Indication of Small Entity Status

+ Copy of the International Application filed on 05/08/2013
+ English Translation of the A filed on 05/08/2013

+ Copy of the International Search Report filed on 05/08/2013
+ Copy of IPE Report filed on 05/08/2013

+ Preliminary Amendments filed on 05/08/2013

« Information Disclosure Statements filed on 05/08/2013

+ Oath or Declaration filed on 05/08/2013

* Request for Immediate Examination filed on 05/08/2013
+ U.S. Basic National Fees filed on 05/08/2013

* Priority Documents filed on 05/08/2013

page 1 of 2
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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)

TONI M HOOD

Telephone: (571) 272-3654
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/884,216
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A 140 N/A
SEARCH FEE
o o o N/A N/A N/A 240 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 16 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 210 = 210
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 950 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
> a7 CF% ?.16(i)) Minus = OR X
% Independent * Minus | *** = _ OR M
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = = OR |x
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

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

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

Application Number

13884216

Filing Date

Applicant(s) Kyou ng Seok LEE

* May be used for additional claims or amendments

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

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/884,216 05/08/2013 Kyoung Seok Lee MH7-241U8
CONFIRMATION NO. 2021
959 PUBLICATION NOTICE
NELSON MULLINS RILEY & SCARBOROUGH LLP
FLOOR 30, SUITE 3000 LR

ONE POST OFFICE SQUARE
BOSTON, MA 02109

Title:METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM

Publication No.US-2013-0230009-A1
Publication Date:09/05/2013

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 Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, 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 http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE USPTO

! hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(b), wdentified below, or identified in accompanying transmittai{s)

| hereby appoint Patent Practitioner{s) associated with the Customer Number: 89980

as attorney(s} or agenis} to represent and act on behalf of the undersigned Principal

(Appiimm/ Assignee) before the United States Patent and Trademark Office (USPTO), including
i connection with any and all patent applications identified herein/transmittals or assigned to the
- Principal {Applicant/ Assignee} according to the USPTO assignment records or assignment
documents attached to this form in accordance with 37 CFR 3.73(b). I hereby further authorize
the Patent Practitioner{s) to act on behaif of the Prins:ipai {Applicant/Assignes) 1o complete the
staternent under 37 CFR 3.73(h) or the accompanying transmittals,

Please note/change the correspondence address and the fee address for the application identified
herein/transmitials or in the attached statement under 37 CFR 3.73(b) to: The address associated
with Customer Number:
; -
89980

al {(Applicant/Assignee) Name and Address:

- Princi o]

ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE
161 Gajeong-dong Yuseong-gu, Daejeon-st 305-700 Republic of Korea

A copy of this form, together with a statement under 37 CFR 3.73(b) may be Fiiad in cach a;")lmdnon in which this form is used.
The statement under 37 CFR 3.73(b) may be completed by one of the patent practitioners in this form if the appointed patent
practitioner is auiborized 1o act on behalf of the Principal (Applicant/Assignee), and must identify the application in which this
Power of Atterney is filed.

Signature of Punmpai (Apphmm 'Assignee )
1he individual whose signature and title is supphied below is authorized to act on behalf of the Principal {Applicant/Assignee)

51 nature Date:

/\j% Vainberr £, Pefa ;

Mame Telephone:
il Won KiM +82-42-860-4908
T P R
Director,

Intellectual Property Management Team

NEIP LAW
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Electronic Acknowledgement Receipt

EFSID: 17224073
Application Number: 13884216
International Application Number:
Confirmation Number: 2021

Title of Invention:

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kyoung Seok Lee

Customer Number:

959

Filer:

Charles Y. Park

Filer Authorized By:

Attorney Docket Number:

SIP7-038US(MH7-241U5)

Receipt Date: 24-0CT-2013
Filing Date: 08-MAY-2013
Time Stamp: 19:26:37

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
. . . 13328
1 Assignee showing of ownership per37 | POA20131023_1750900011_5St no 1
CFR3.73. atementUnder37CFR373c.pdf
9cbf74bf5456a2f427fdae319c4014948517
28b0

Warnings:
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114250
POA20131023_1750900011_P
2 Power of Attorney OA_executed.pdf no 1

4352098810b2c27342a22ab6ed 11732cd6|
816ae

Warnings:

Information:

Total Files Size (in bytes); 127578

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
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Application/Control Number: 13/884,216 Page 2
Art Unit: 2469

The present application is being examined under the pre-AlA first to invent provisions.

DETAILED ACTION
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section
122(b), by another filed in the United States before the invention by the applicant for patent or
(2) a patent granted on an application for patent by another filed in the United States before
the invention by the applicant for patent, except that an international application filed under
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an
application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

1. Claims 1-2, 4, 9-10, 12 are rejected under pre-AlA 35 U.S.C. 102(e) as being
anticipated by Jang (US 2014/0328284).

Regarding claim 1, Jang describes a carrier management method of a base
station for use in a carrier aggregation environment (title & abstract), comprising:

transmitting a deactivation message for a secondary carrier to a terminal
(abstract & para. 36, UE in receipt of a deactivation command from the eNB for
secondary carrier); and

changing the secondary carrier to a deactivation state after a predetermined time
from the transmission of the deactivation message (para. 36, ending some other
operations after a predetermined time elapse from the receipt of the deactivation
command).

Regarding claim 2, Jang describes:

IPR2024-00608
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wherein the predetermined time is a value predefined to make state information
that is managed by the base station consistent with state information that is managed
by the terminal for the secondary carrier (para. 36, reason for ending some other
operations after a predetermined time elapse from the receipt of the deactivation
command is because there is a deactivation delay in processing delay of such
operation).

Regarding claim 4, Jang further explicitly describes:

immediately stopping, by the base station, data transmission and retransmission
using the secondary carrier immediately after transmitting the deactivation message (fig.
4 & para. 38, eNB (base station), upon sending the deactivation control message, does
not transmit any data at that point (immediately)).

Regarding claim 9, Jang describes a carrier management method of a terminal
for use in a carrier aggregation environment (title & abstract), comprising:

receiving a deactivation message for a secondary carrier from a base station;
and changing the secondary carrier to a deactivation state after a predetermined time
from the reception of the deactivation message (abstract & para. 36, UE in receipt of a
deactivation command from the eNB for secondary carrier, & ending some other
operations after a predetermined time elapse from the receipt of the deactivation
command).

Regarding claim 10, Jang describes:

wherein the predetermined time is a value predefined to make state information

that is managed by the base station consistent with state information that is managed

IPR2024-00608
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by the terminal for the secondary carrier (para. 36, reason for ending some other
operations after a predetermined time elapse from the receipt of the deactivation
command is because there is a deactivation delay in processing delay of such
operation).

Regarding claim 12, Jang further explicitly describes:

immediately stopping, by the terminal, data transmission and retransmission
using the secondary carrier immediately after transmitting the deactivation message (fig.
4 & para. 38, eNB (base station), upon sending the deactivation control message, does

not transmit any data at that point (immediately)).

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

2. Claims 3, 11 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Jang as applied to claim 1 above, and further in view of Cave (US 2010/0130219).
Regarding claim 3, Jang fails to further explicitly describe:
receiving a reception success message for the deactivation message from the

terminal after transmitting the deactivation message,

IPR2024-00608
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wherein the changing of the secondary carrier to the deactivation state includes
changing, by the base station, the secondary carrier to the deactivation state after a
predetermined time from an arrival time of the reception success message.

Cave also describes deactivation of secondary carriers (abstract), further
comprising:

receiving a reception success message for the deactivation message from a first
wireless node after transmitting the deactivation message (para. 91-92, in general, a
wireless node receiving an ACK for the transmitted deactivation);

wherein the changing of the secondary carrier to the deactivation state includes
changing, by a second wireless node that is receiving, the secondary carrier to the
deactivation state after a predetermined time from an arrival time of the reception
success message (para. 78 or 91-92, a wireless node would wait until receipt of ACK
before deactivating the secondary uplink carrier after an ACK is received).

It would have been obvious to one of ordinary skills in the art at the time of
invention by applicant to specify that the eNB/base station which initiates the secondary
carrier deactivation to wait for an acknowledgment before carrier deactivation as taught
by Cave.

The motivation for combining the teachings is that this is a way to ensure a
successful HARQ transmission (Cave, para. 78).

Regarding claim 11, Jang fails to further explicitly describe:

transmitting a reception success message for the deactivation to the base station

after transmitting the deactivation message,

IPR2024-00608
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wherein the changing of the secondary carrier to the deactivation state includes
changing, by the terminal, the secondary carrier to the deactivation state after a
predetermined time from an arrival time of the reception success message.

Cave also describes deactivation of secondary carriers (abstract), further
comprising:

receiving a reception success message for the deactivation message from a first
wireless node after transmitting the deactivation message (para. 91-92, in general, a
wireless node receiving an ACK for the transmitted deactivation);

wherein the changing of the secondary carrier to the deactivation state includes
changing, by the terminal, the secondary carrier to the deactivation state after a
predetermined time from an arrival time of the reception success message (para. 78 or
91-92, terminal wait until receipt of ACK before deactivating the secondary uplink carrier
after an ACK is received).

It would have been obvious to one of ordinary skills in the art at the time of
invention by applicant to specify that the eNB/base station which initiates the secondary
carrier deactivation to wait for an acknowledgment before carrier deactivation as taught
by Cave.

The motivation for combining the teachings is that this is a way to ensure a

successful HARQ transmission (Cave, para. 78).
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3. Claims 6-7 are rejected under pre-AlA 35 U.S.C. 102(e) as being anticipated by
Terry (US 2011/0002281).

Regarding claim 6, Terry describes a carrier management method of a base
station for use in a carrier aggregation environment (abstract), comprising:

determining whether or not to change a secondary-carrier state to a deactivation
state by determining whether or not transmission/reception through a secondary carrier
has been performed for a given time (fig. 4 & para. 35-36, second component carrier
(CC) may be deactivate by expiration of DRX inactivity timer);

and changing the secondary carrier to the deactivation state after a

predetermined time from when the change of the secondary carrier to the
deactivation state is determined (fig. 4 & para. 35-36, second component carrier (CC)
may be deactivate by expiration of DRX inactivity timer).

Regarding claim 7, Terry further describes:

wherein the determining of whether or not to change the secondary-carrier state
to the deactivation state is performed using a predetermined timer (fig. 4 & para. 35-36,
second component carrier (CC) may be deactivate by expiration of DRX inactivity
timer).

Regarding claim 8, Terry further describes:

wherein the predetermined time is a value predefined to make state information
that is managed by the base station consistent with state information that is managed
by the terminal for the secondary carrier (the delay is for WTRU to synchronize (para.

42, the inclusive delay of a few subframes as a gap between inactivity timer is used as

IPR2024-00608
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part of overall WTRU synchronization with the eNB in terms of the DRX cycle, para. 84,
87).

Regarding claim 14, Terry describes a carrier management method of a
terminal for use in a carrier aggregation environment (abstract), comprising:

determining whether or not to change a secondary-carrier state to a deactivation
state by determining whether or not transmission/reception through a secondary carrier
has been performed for a given time (fig. 4 & para. 35-36, second component carrier
(CC) may be deactivate by expiration of DRX inactivity timer);

and changing the secondary carrier to the deactivation state after a

predetermined time from when the change of the secondary carrier to the
deactivation state is determined (fig. 4 & para. 35-36, second component carrier (CC)
may be deactivate by expiration of DRX inactivity timer).

Regarding claim 15, Terry further describes:

wherein the determining of whether or not to change the secondary-carrier state
to the deactivation state is performed using a predetermined timer (fig. 4 & para. 35-36,
second component carrier (CC) may be deactivate by expiration of DRX inactivity
timer).

Regarding claim 16, Terry further describes:

wherein the predetermined time is a value predefined to make state information
that is managed by the base station consistent with state information that is managed
by the terminal for the secondary carrier (the delay is for WTRU to synchronize (para.

42, the inclusive delay of a few subframes as a gap between inactivity timer is used as
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part of overall WTRU synchronization with the eNB in terms of the DRX cycle, para. 84,

87).

Allowable Subject Matter

4. Claims 5 and 13 are 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.

Regarding claim 5, the prior art fails to further explicitly describe:

stopping downlink (DL) transmission of the secondary carrier and initializing
uplink (UL) and DL retransmission buffers after transmitting the deactivation message.

Regarding claim 13, the prior art fails to further explicitly describe:

stopping UL transmission of the secondary carrier and initializing UL and DL

retransmission buffers after receiving the deactivation message.

The closest art, Terry, describing the resetting the retransmission timers, in

combination with Jang, fail to render the additional above features obvious.

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure: Ou (US 2010/0304786) describing deactivation of a carrier
among a plurality of carriers, Sarkar (US 8,270,988) describing deactivation of added

carrier frequency if no long below the load threshold, Hartman (US 2010/0020733)
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describing hold-off time after sending a response to interaction between base station
and mobile station, and Wu (US 2011/0105043) describing deactivation of 1+
component carriers.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to WARNER WONG whose telephone number is
(571)272-8197. The examiner can normally be reached on 6:30AM - 4:00PM, M-R.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, lan Moore can be reached on (571) 272-3085. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Warner Wong
Primary Examiner
Art Unit 2469

/WARNER WONG/
Primary Examiner, Art Unit 2469
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Application No. 13/884,216

Docket No. 175090.0011
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:
Kyoung Seok LEE
Application No. 13/884,216 Art Unit: 2469
Confirmation No. 2021
Filed: 5 May 2013 Examiner: Warner WONG
For: Method For Carrier Management In A Carrier Aggregation Environment Of A Mobile

Communication System

AMENDMENT
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
This is in response to the Office Action mailed 26 November 2014, and having a

period for response set to expire on 26 March 2015 with a one month extension of time.

The following amendments and remarks are respectfully submitted.
Reconsideration of the claims is respectfully requested.

Amendments to the claims are reflected in the listing of the claims that begins on
page 2 of this paper.

Remarks begin on page 4 of this paper.
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IN THE CLAIMS:

This listing of the claims replaces all prior versions and listings of the claims in this
application.

The text of all pending claims (including any withdrawn claims) is set forth below.
Canceled and not entered claims are indicated with claim number and status only. The
claims as listed below show added text with underlining and deleted text with strikethrough.
The status of each claim is listed with one of (Original), (Currently amended), (Canceled),
(Withdrawn), (Previously presented), (New), and (Not entered).

Please AMEND claims 1 and 9; and CANCEL claims 5-8 and 13-16 as follows:

1. (Currently Amended) A carrier management method of a base station for use in a
carrier aggregation environment, comprising:

transmitting a deactivation message for a secondary carrier to a terminal; aréd

changing the secondary carrier to a deactivation state after a predetermined time from
the transmission of the deactivation message; and

stopping downlink (DL) transmission of the secondary carrier and initializing uplink

(UL) and DL retransmission buffers after transmitting the deactivation message.

2. (Original) The carrier management method of claim 1, wherein the predetermined
time is a value predefined to make state information that is managed by the base station

consistent with state information that is managed by the terminal for the secondary carrier.

3. (Original) The carrier management method of claim 1, further comprising:

receiving a reception success message for the deactivation message from the terminal
after transmitting the deactivation message,

wherein the changing of the secondary carrier to the deactivation state includes
changing, by the base station, the secondary carrier to the deactivation state after a

predetermined time from an arrival time of the reception success message.

4. (Original) The carrier management method of claim 1, further comprising:

IPR2024-00608
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immediately stopping, by the base station, data transmission and retransmission using

the secondary carrier immediately after transmitting the deactivation message.

5-8. (Canceled)

9. (Currently Amended) A carrier management method of a terminal for use in a
carrier aggregation environment, comprising:

receiving a deactivation message for a secondary carrier from a base station; aréd

changing the secondary carrier to a deactivation state after a predetermined time from
the reception of the deactivation message; and

stopping uplink (UL) transmission of the secondary carrier and initializing UL and

downlink (DI.) retransmission buffers after receiving the deactivation message.

10. (Original) The carrier management method of claim 9, wherein the predetermined
time is a value predefined to make state information that is managed by the base station

consistent with state information that is managed by the terminal for the secondary carrier.

11. (Original) The carrier management method of claim 9, further comprising:

transmitting a reception success message for the deactivation message to the base
station after receiving the deactivation message,

wherein the changing of the secondary carrier to the deactivation state includes
changing, by the terminal, the secondary carrier to the deactivation state after a

predetermined time from a transmission time of the reception success message.

12. (Original) The carrier management method of claim 9, further comprising:
immediately stopping, by the terminal, data transmission and retransmission using the

secondary carrier immediately after receiving the deactivation message.

13-16. (Canceled)
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REMARKS

The claims have been amended as indicated above. Claims 5-8 and 13-16 are
canceled without prejudice or disclaimer. Thus, upon entry of this Amendment, Claims 1-4
and 9-12 will be pending herein. Independent claims 1 and 9 are amended. No new
matter has been added. It is submitted that the application, as amended, is in condition for
allowance.

Applicants thank the Examiner for indicating that claims 5 and 13 include allowable
subject matter.

Claims 1-2, 4, 9-10 and 12 were rejected under 35 U.S.C. 102(e) as being
anticipated by Jang (US2014/0328284). And claims 3 and 11 were rejected under 35 U.S.C.
103(a) as being unpatentable over Jang in view of Cave (US2010/0130219).

In order to expedite prosecution, Claim 1 has been amended to incorporate
limitations recited in claim 5, which includes allowable subject matter, and claim 5 has been
canceled. Accordingly, Applicants believe that claim 1 is now in condition for allowance.
Claims 2-4 depend from claim 1, and are allowable for at least this reason. Claim 9 has
been amended to incorporate limitations recited in claim 13, which includes allowable
subject matter, and claim 13 has been canceled. Accordingly, Applicants believe that claim
9 is now in condition for allowance. Claims 10-12 depend from claim 1, and are allowable
for at least this reason.

CONCLUSION

In view of the foregoing, Applicants believe all claims now pending in this Application
are in condition for allowance. The issuance of a formal Notice of Allowance at an early
date is respectfully requested.

There being no further outstanding objections or rejections, it is submitted that the
application is in condition for allowance. An early action to that effect is courteously
solicited.

Finally, if there are any formal matters remaining after this response, the Office is
requested to telephone the undersigned to attend to these matters. Please charge any
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fees under 37 CFR 1.16 and 1.17 that may be required for this paper only to Deposit

Account No. 50-5113 in the name of North Star Intellectual Property Law, PC.
Respectfully submitted,
Date: 19 March 2015 {Franklin R. Bryan/

Franklin R. Bryan
Registration No. 68,313

NSIP Law

1120 Connecticut Avenue, NW, Suite 304
Washington, DC 20036

Telephone (202) 429-0020

Facsimile (202) 315-3758

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

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
89980 7590 05/08/2015
NSIP LAW WONG, WARNER
P.O. Box 65745
Washington, DC 20035 | ART UNIT PAPER NUMBER |
2469
DATE MAILED: 05/08/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
13/884,216 05/08/2013 Kyoung Seok Lee 175090.0011 2021

TITLE OF INVENTION: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0 $0 $480 08/10/2015

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: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
IPR2024-00608

Petitioners' Ex. 1004
Page 1 of 3 Ex.1004.00307
PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated 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

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

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

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

89980 7590 05/08/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
NSIP LAW States Postal Service with sufficient postage for first class mail in an envelope
P.O. Box 65745 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
B OX transmitted to the USPTO (571) 273-2885, on the date indicated below.
Washington, DC 20035
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/884,216 05/08/2013 Kyoung Seok Lee 175090.0011 2021
TITLE OF INVENTION: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A MOBILE
COMMUNICATION SYSTEM
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 08/10/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WONG, WARNER 2469 370-329000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be printed on the patent) :

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

[ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted:
[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No. IPR2024-00608

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Petitioners' Ex. 1004
Page 2 of 3 Ex.1004.00308
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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 DOCKETNO. | CONFIRMATION NO. |
13/884,216 05/08/2013 Kyoung Seok Lee 175090.0011 2021
| EXAMINER |
89980 7590 05/08/2015
NSIP LAW WONG, WARNER
P.O. Box 65745
Washington, DC 20035 | ART UNIT PAPER NUMBER |

2469

DATE MAILED: 05/08/2015

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.

IPR2024-00608
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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 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent. PR2024-00608

9. A record from this system of records may be disclosed, as a routine use, to a Feder%L7 Stal e or cal 30
enforcement agency, if the USPTO becomes aware of a violation or potential violation fefAe 4



Application No. Applicant(s)

13/884,216 LEE ET AL.
. oy [ i AlA (First Inventor to
Notice of Allowability XA NG et | Fie) status

No

-- 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. X This communication is responsive to 19 March 2015.

Oa 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. X The allowed claim(s) is/are 1-4 and 9-12. 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 hifp:/fwww, usplc.govipatents/inil_events/gph/index.jsp or send an inquiry to PPHisedback@usplo.goy .

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[J Some *c)[] 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. [] 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. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. X Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/WARNER WONG/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150416
IPR2024-00608
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Application/Control Number: 13/884,216 Page 2
Art Unit: 2469

The present application is being examined under the pre-AlA first to invent provisions.

1. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure: Hsu US 2011/0243106) describing carrier activation/deactivation
for carrier aggregation, Wang (US 2011/0243048) describing component carrier
activation and deactivation comprising continuing a retransmission of the HARQ
process next time the, component carrier is activated when the HARQ process
retransmission is not finished before deactivation of the component carrier, Lohr (US
8,855,132) describing component carrier activation and deactivation using resource
assignments, Feuersanger (US 8,976,694) describing carrier aggregation and
component carrier activation & release, Kuo (US 2011/0103331) describing method &
apparatus to activate component carrier, and Tseng (US 2010/0240406) describing
configuration of plurality of carriers and activating & deactivating each carrier group per
MAC signaling.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to WARNER WONG whose telephone number is
(571)272-8197. The examiner can normally be reached on 6:30AM - 4:00PM, M-R.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, lan Moore can be reached on (571) 272-3085. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.

IPR2024-00608

Petitioners' Ex. 1004
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Application/Control Number: 13/884,216 Page 3
Art Unit: 2469

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Warner Wong
Primary Examiner
Art Unit 2469

/WARNER WONG/
Primary Examiner, Art Unit 2469

IPR2024-00608
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Ex.1004.00313



Application/Control No. Applican.t(s)/.Patent Under
13/884,216 ﬁEerE-?XE“on
Notice of References Cited . .
Examiner Art Unit
WARNER WONG 2469 Page 1 of 1
U.S. PATENT DOCUMENTS
Countre?otg—?\lr::m’\tlnzmgﬁg Code MM[?(t\((aYY Name Classification
A | US-2011/0243106 10-2011 Hsu et al. 370/336
B | US-2011/0243048 10-2011 Wang et al. 370/311
c | US-8,855,132 10-2014 Lohr et al. 370/431
D | US-8,976,694 03-2015 Feuersanger et al. 370/252
E | US-2011/0103331 05-2011 Kuo, Richard Lee-Chee 370/329
F | US-2010/0240406 09-2010 Tseng, Li-Chih 455/509
G | US-
H | US-
| Us-
J | US-
K | US-
L | USs-
M | US-
FOREIGN PATENT DOCUMENTS
Countre?olgg-?ﬂztm’\tizrzﬁg Code MM[??\?YY Country Name Classification
N
O
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 PapJMQ@“SﬁQ@S
Petitioners' Ex. 1004
Ex.1004.00314



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {iHits i{Search Query DBs Default iiPlurals jiTime
# Operator Stamp
832 22 (370/329) .ccls. and (((frequency band  {US-PGPUB; #OR ON 2015/04/16
carrier) near1 aggregation$) and USPAT; 13:43
de$1activat$3 and state).clm. FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
834 43 (370/341) .ccls. and ((frequency band US-PGPUB; HOR ON 2015/04/16
carrier) near1 aggregation$) and USPAT; 13:47
de$1activat$3 same state FPRS; EPO;
JPO;
DERWENT;
|BM_TDB
S35 4369 ii(370/310-350).ccls. and ((frequency US-PGPUB; #HOR ON 2015/04/16
band carrier) near1 aggregation$) and {USPAT,; 13:48
de$1activat$3 same state FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S36 {57 ("455"/9).ccls. and ((frequency band US-PGPUB; HOR ON 2015/04/16
carrier) near1 aggregation$) and USPAT; 13:57
de$1activat$3 same state not S35 FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
837 i1 (370/464-465).ccls. and ((frequency US-PGPUB; #HOR ON 2015/04/16
band carrier) near1 aggregation$) and {USPAT,; 15:02
de$1activat$3 same state FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S38 {29 (370/252).ccls. and ((de$1activat$3) US-PGPUB; OR ON 2015/04/16
same (timing offset defer$4 wait$3 USPAT; 15:02
lag$4) same state) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S39 74 (370/252,277,282).ccls. and ((frequency {US-PGPUB; #OR ON 2015/04/16
band carrier) near1 aggregation$) and {{USPAT,; 15:04
de$1activat$3 same state FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
$40 {216 §("370"/$).ccls. and ((de$1activat$3) US-PGPUB; OR ON 2015/04/16
same (timing offset defer$4) same USPAT; 15:07
state) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
$A1 §337 ii( ((de$1activat$3d) same (timing offset  {US-PGPUB; :OR ON 15/04/16;
defer$4 wait$3 lag$4) same state) USPAT; ) @33%94-0(%08
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FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

S42 4145

(HO4W72/04).cpc. and ((frequency band
carrier) near1 aggregation$) and
de$1activat$3

US-PGPUB;
USPAT;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2015/04/16
15:23

$43 57

(HO4W72/02).cpc. and ((frequency band
carrier) near1 aggregation$) and
de$1activat$3

US-PGPUB;
USPAT;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2015/04/16
15:42

S44 443

(HO4W72/12).cpc. and ((frequency band
carrier) near1 aggregation$) and
de$1activat$3

US-PGPUB;
USPAT;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2015/04/16
15:42

45 42

("20100059328").PN.

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
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OR

OFF

2015/04/16
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$46 110
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US-PGPUB;
USPAT;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON
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15:47
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US-PGPUB;
USPAT;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2015/04/16
15:48

348 {2

("8855132").PN.

US-PGPUB;
USPAT; EPO;
JPO;
DERWENT;
[BM_TDB

OR

OFF

2015/04/16
15:50

$49 {10

("20080089281" | "20090046641" |
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 13884216
Applicant : Lee
Filing Date : 05/08/2013
Date Mailed : 06/02/2015

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The application is not in compliance with 37 CFR 1.78, as indicated in the attachment. The consequences
of failure to respond within the above-identified time period are set forth in the attachment.

Even if the Office has recognized a benefit claim and has entered it into the Office’s database and
included it on applicant’s filing receipt, the benefit claim is not a proper benefit claim unless the reference
in compliance with 37 CFR 1.78 is included, depending upon the application’s filing date and as indicated
in the attachment, in an application data sheet or in the first sentence(s) of the specification and all other
requirements are met.

See attachment.

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Joanna Black/

Publication Branch
Office of Data Management
(571) 272-4200
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Application No. 13884216

APPLICATION FILED PRIOR TO SEPTEMBER 16, 2012,
NOT IN COMPLIANCE WITH 37 CFR 1.78

The 37 CFR 1.78(a)(2) reference on the application data sheet or in the first sentence(s) of the specification does not indicate the
relationship (continuation, division, continuation-in-part) to the prior U.S. nonprovisional application or international application
designating the U.S. See document coded ADS dated 05/08/2013, listing application number(s) 13208471.

]

The 37 CFR 1.78(a)(2) reference on the application data sheet or in the first sentence(s) of the specification following the title
does not provide the U.S. nonprovisional application number (series code and serial number) or, with respect to an international
PCT application designating the U.S., it provides the international application number or international filing date but not both.
See document coded dated , in which the following is missing: .

]

The 37 CFR 1.78(a)(2) reference on the application data sheet or in the first sentence(s) of the specification following the title
shows an incorrect, incomplete, or illegible U.S. nonprovisional application number, international PCT application number, or
international PCT filing date. See document coded dated , in which the following error was made: .

B

The 37 CFR 1.78(a)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is
not present on an application data sheet or in the first sentence(s) of the specification following the title, thus removing the
validating link under 35 U.S.C. 119(a)-(d) to a prior foreign application or under 35 U.S.C. 119(e) to a prior U.S. provisional
application.

The 37 CFR 1.78(a)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is
not present on an application data sheet or in the first sentence(s) of the specification following the title.

The 37 CFR 1.78(a)(5) reference to the prior U.S. provisional application is not present on an application data sheet or in first
sentence(s) of the specification following the title.

The 37 CFR 1.78(a)(5) reference to the prior U.S. provisional application on an application data sheet or in first sentence(s) of
the specification following the title does not provide the provisional application number (series code and serial number). See
document coded dated, in which the following is missing: .

The 37 CFR 1.78(a)(5) reference to the prior U.S. provisional application on an application data sheet or in first sentence(s) of
the specification following the title shows an incorrect, incomplete, or illegible U.S. provisional application number. See
document coded dated , in which the following error was made: .

U0 oo

Other: .

HOW TO RESPOND

A proper response to this notice would include any one of: (1) a supplemental Application Data Sheet (ADS) pursuant to 37
CFR 1.76(c) which provides benefit information that complies with 37 CFR 1.78(a)(2) or 37 CFR 1.78(a)(5); (2) an amendment to the
first sentence(s) of the specification which provides benefit information that complies with 37 CFR 1.78(a)(2) or 37 CFR 1.78(a)(5), or
(3) a petition filed pursuant to the provisions of 37 CFR 1.78(a)(3) or 37 CFR 1.78(a)(6) if the benefit information from the document
identified above by code and date does not accurately reflect the benefits under 35 U.S.C. 119(e), 120, 121 or 365(c) as claimed by
applicant (a grantable petition would include either a supplemental ADS or an amendment to the first sentence(s) of the specification as
required by 37 CFR 1.78(a)(3)(1) or 37 CFR 1.78(a)(6)(1)). Such amendments to the specification or supplemental ADS submission
may be filed after payment of the issue fee if limited to informalities noted herein. See Waiver of 37 CFR 1.312 for Document
Required by Office of Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004).

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be
printed without the benefit information present.
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ol FFTA Al=HA HE o] FE AT ANE B HH{A method for
channel management on multiple component carrier systems}
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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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Docket No. 175090.0011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of: Confirmation No.: 2021

Kyoung Seok Lee, et al. Art Unit: 2469

Application No.: 13/884,216 Examiner: Warner WONG
Filed: May 8, 2013 Attorney Dkt. No.: 175090.0011

For: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS AFTER NOTICE
OF ALLOWANCE

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

The application papers for the above-referenced application were originally filed on May
8, 2013 and the application was assigned Appl. No. 13/884,216.

This is in response to the Notice to File Corrected Application Papers mailed June 2,
2015, after the mailing of the Notice of Allowance and having a period for response set to expire
on August 3, 2015.

Attached hereto is the Corrected Application Data Sheet amending the Foreign Priority
section of the Application Data Sheet as well as a 312 Amendment to replace the cross-
reference paragraph of the Specification to properly list the foreign priority KR 10-2010-0077880
filed on August 12, 2010.

Attached is a copy of the Notice to File Corrected Application Papers.
No fee is required.
Finally, if there are any formal matters remaining after this response, the Office is

requested to telephone the undersigned to attend to these matters. Please charge any fees

IPR2024-00608
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Application No. 13/884,216
Docket No. 175090.0011

under 37 CFR 1.16 and 1.17 that may be required for this paper only to Deposit Account No.

50-5113 in the name of North Star Intellectual Property Law, PC.
Respectfully submitted,

Date: August 3, 2015 /Eranklin R. Bryan/
Franklin R. Bryan, Registration No. 68,313

NSIP Law

1120 Connecticut Avenue, NW, Suite 304
Washington, DC 20036

Telephone (202) 429-0020

Facsimile (202) 315-3758

CYP/FRB/bdb

IPR2024-00608
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Application No. 13/884,216
Docket No. 175090.0011

IN THE SPECIFICATION:

The specification as amended below with replacement paragraphs shows added text
with underlining and deleted text with strikethrough.

Please REPLACE the following paragraph found on page 1, line 3, after the title
“METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT
OF A MOBILE COMMUNICATION SYSTEM” with the following amended paragraph:

[Cross-Reference to Related Applications]

This application is a 35 U.S.C. § 371 National Stage filing of International Application No.
PCT/KR2011/008404 which was filed November 7, 2011, and which claims @ wig-ang-the
benefit of, Korean Application No. 10-2010-0110649, filed on November 8, 2010, Korean
Application No. 10-2010-0077880, filed on August 12, 2010, and US Ultility Application No.
13/208,471][.]]_the entire disclosures of which are incorporated herein by reference for all

purposes.
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Application No. 13/884,216
Docket No. 175090.0011

REMARKS

In accordance with the foregoing, the specification has been amended. More
specifically, a “Cross-Reference to Related Applications” has been included for priority clarity.

No new matter is presented in this Amendment.

Finally, if there are any formal matters remaining after this response, the Office is
requested to telephone the undersigned to attend to these matters. Please charge any fees
under 37 CFR 1.16 and 1.17 that may be required for this paper only to Deposit Account No.

50-5113 in the name of North Star Intellectual Property Law, PC.
Respectfully submitted,

Date: August 3, 2015 /Eranklin R. Bryan/
Franklin R. Bryan, Registration No. 68,313

NSIP Law

1120 Connecticut Avenue, NW, Suite 304
Washington, DC 20036

Telephone (202) 429-0020

Facsimile (202) 315-3758

CYP/FRB/bdb
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

175090.0011

Application Number 13/884,216

Title of Invention

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Foreign Priority Information:

Access Code

Application Number Country Filing Date (YYYY-MM-DD) (if applicable)

10-2010-0077880 KR 2010-08-12
. . Access Code

Application Number Country Filing Date (YYYY-MM-DD) (if applicable)
10-2010-0110649 KR 2010-11-08
Signature:
Signature /Franklin R. Bryan/ Date (YYYY-MM-DD) |2015-08-03
First Name | Franklin Last Name |Bryan Registration Number |68,313

Petiti
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Attorney Docket No. 175090.0011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INVENTORS: Kyoung Seok Lee, et al. CONFIRMATION NO.: 2021
APPLICATION NO.: 13/884,216 GROUP ART UNIT: 2469
FILING DATE: May 8, 2013 EXAMINER: Warner WONG

TITLE: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Mail Stop: Issue Fee
Commissioner of Patents
Alexandria, Virginia 22313-1450

REQUEST FOR CORRECTED NOTICE OF ALLOWANCE

Sir:

The Notice of Allowance of May 8, 2015 is acknowledged. The Issue and Publication fees

have not yet been paid.
Applicants note the drawings filed concurrently with the application on May 8, 2013 have
not yet been formally accepted by the USPTO.

Therefore, Applicants respectfully request a corrected Notice of Allowance or other

communication acknowledging that the drawings filed concurrently with the application on

May 8, 2013 have been accepted. As this application has been allowed and no drawing rejections

have been issued, in the absence of any indication to the contrary, applicants will assume all
drawings have been accepted.

Should there be any outstanding matters that need to be resolved in the present application,
the Examiner is respectfully requested to contact the undersigned at the telephone number below.

Respectfully submitted,

Dated: August 3, 2015 By /Franklin R. Bryan/
Franklin R. Bryan, Reg. No. 58,313
NSIP Law
Customer No. 89980
P.O. Box 65745

CYP/FRB/bdb/jgl Washington, DC 20035
Phone: (202) 429-0020
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Electronic Acknowledgement Receipt

EFSID: 23100008
Application Number: 13884216
International Application Number:
Confirmation Number: 2021

Title of Invention:

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kyoung Seok Lee

Customer Number:

89980

Filer:

Franklin Robert Bryan/Brianna Byrd

Filer Authorized By:

Franklin Robert Bryan

Attorney Docket Number: 175090.0011
Receipt Date: 03-AUG-2015
Filing Date: 08-MAY-2013
Time Stamp: 16:59:04

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:

D t L. . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

NTCAP20150602_1750900011_| 22121
1 ResponsetoNTFCAP_312Amdt. yes 4
pdf ebadbal27faf4e14b69a142db836ccd00d3
0a308
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Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1 2
Specification 3 3
Applicant Arguments/Remarks Made in an Amendment 4 4
Warnings:
Information:
NTCAP20150602_1750900011 13303
2 Application Data Sheet CorrectedKDS.pdf ] no 1
9156e9544ebc07b63149fH8402c4e092deb)|
2¢95b
Warnings:
Information:
This is notan USPTO supplied ADS fillable form
] 20675
3 Request for Corrected Notice of NOA20150508 1750900011_A no 1
Allowance cknDrawings.pdf
e8ee36edbal3lad604a57ac29657bb594dff|
3aflc
Warnings:
Information:
Total Files Size (in bytes); 56099

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
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/884,216 05/08/2013 2469 950 175090.0011 16 4
CONFIRMATION NO. 2021
89980 CORRECTED FILING RECEIPT

P.O. Box 65745 NN A AN

Washington, DC 20035
Date Mailed: 08/05/2015

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

Inventor(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Applicant(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
Electronics and Telecommunications Research Institute, Daejeon, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 89980

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/KR2011/008404 11/07/2011

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

REPUBLIC OF KOREA 10-2010-0110649 11/08/2010

REPUBLIC OF KOREA 10-2010-0077880 08/12/2010

If Required, Foreign Filing License Granted: 05/27/2013
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/884,216
Projected Publication Date: Not Applicable
Non-Publication Request: No
page 1 of 3
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Early Publication Request: No
** SMALL ENTITY **
Title

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A
MOBILE COMMUNICATION SYSTEM

Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Attorney Docket No. 175090.0011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of: Confirmation No.: 2021

Kyoung Seok Lee, et al. Art Unit: 2469

Application No.: 13/884,216 Examiner: Warner WONG
Filed: May 8, 2013 Attorney Dkt. No.: 175090.0011

For: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Mail Stop: Office of Petitions
Commissioner for Patents

PO Box 1450

Alexandria, VA 22313-1450

PETITION TO ACCEPT UNINTENTIONALLY DELAYED PRIORITY CLAIM

Sir:

Applicants respectfully petition the Commissioner to accept the unintentionally delayed filing of

priority claim after the statutory time period.

Applicants note that the Application Data Sheet filed concurrently with the Application on May
8, 2013 inadvertently omitted the link between the PCT/KR2011/0084 and the U.S. Priority Application
serial number 13/208,471. Also, the claim to Korean Application No. KR 10-2010-0077880 was
inadvertently omitted from the Foreign Priority data. This was due to a typographical error, and was

unintentional.

Upon learning of this typographical error, Applicant is hereby filing this Petition. The entire delay
between the date the priority claim was due under U.S.C. 37 CFR 1.55 (a)(1) and the date the priority

claim was filed was unintentional.

Applicants also file concurrently herewith a Request for Corrected Filing Receipt, and a

Corrected Application Data Sheet.
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Attorney Docket No. 175090.0011

The fee set forth in § 1.17(m) for the acceptance of an unintentionally delayed claim for priority
is hereby submitted. The total fees in the amount of $850.00 to cover the surcharge fee will be paid
electronically via credit card. Any additional fees only associated with the processing of this Petition and
any other documents filed concurrently with this Petition may be charged to Counsel's Deposit Account

50-5113.

Respectfully submitted,

Dated: August 6, 2015 By: /Franklin R. Bryan/
Franklin R. Bryan
Reg. No. 68,313

North Star Intellectual Property (NSIP) Law
1120 Connecticut Ave., NW
Suite # 304
Washington, DC 20036
AMC/FRB
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Docket No.: 175090.0011
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INVENTORS: Kyoung Seok Lee, etal. CONFIRMATION NO.: 2021
APPLICATION NO.: 13/884,216 GROUP ART UNIT: 2469
FILING DATE: May 8, 2013 EXAMINER: WONG, WARNER

TITLE: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Commissioner of Patents
Alexandria, Virginia 22313-1450

REQUEST FOR CORRECTED FILING RECEIPT

The Notice of Allowance of May 8, 2015 is acknowledged. The Issue and Publication fees

have not yet been paid.

Applicants note the Domestic Benefit/National Stage Information Data as it appears on the
Official Filing Receipt of August 5, 2015 is incorrect. The Official Filing Receipt does not indicate
the complete Domestic Benefit/National Stage Information Data. However, the correct Domestic
Benefit/National Stage Information Data should note that this Application claims the benefit of U.S.
Patent Application No. 13/208,471, filed August 12, 2011.

This error resulted from a typographical error in the Application Data Sheet filed
concurrently with the application on May 8, 2013. Accordingly, Applicants submit a marked up
copy of the relevant pages of the Official Filing Receipt with the error noted thereon, a Petition to
Accept Unintentionally Delayed Priority Claim, and a Corrected Application Data Sheet with the
correct data listed for the Priority Application.

Applicants respectfully request that the Patent and Trademark Office issue a corrected Filing

Receipt with the requested change and incorporate the change into the Office Records.
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Application No.: 13/884,216
Docket No.: 175090.0011
The Petition fee of $850.00 is paid concurrently herewith. However, if any additional fees

only associated with the processing of this Request and any other documents filed concurrently with

this Request are believed to be due, they may be charged to Counsel's Deposit Account 50-5113.

Should there be any outstanding matters that need to be resolved in the present application,

the Examiner is respectfully requested to contact the undersigned at the telephone number below.
Respectfully submitted,

/Franklin Bryan/
Date: August 6, 2015 Franklin Bryan, Reg. No. 68,313

NSIP Law CYP/FRB/bdb/tkb
P.O. Box 65745

Washington, DC 20035

(202)429-0020
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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

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/884,216 05/08/2013 2469 950 175090.0011 16 4
CONFIRMATION NO. 2021
89980 CORRECTED FILING RECEIPT

P.O. Box 65745 NN A AN

Washington, DC 20035
Date Mailed: 08/05/2015

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

Inventor(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Applicant(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
Electronics and Telecommunications Research Institute, Daejeon, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 89980

Domestic Priority data as claimed by applicant

This application is a 371 of PCT/KR2011/008404 11/07/2011 {whichis a CON of 13/208,471 08/12/2011

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

REPUBLIC OF KOREA 10-2010-0110649 11/08/2010

REPUBLIC OF KOREA 10-2010-0077880 08/12/2010

If Required, Foreign Filing License Granted: 05/27/2013
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/884,216
Projected Publication Date: Not Applicable
Non-Publication Request: No
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

175090.0011

Application Number

13/884,216

Title of Invention

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Domestic Benefit/National Stage Information:

Prior Application Status

Filing Date

Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
a 371 of International PCTKR2011008404 2011-11-07

PriorApplication-S

Application-Number Sontinity Fype Prier-Apptication-Nurmber YYY-MM-DD)
Non-provisional-of 1320844 2011-08-12

Prior Application Status

Application Number Continuity Type Prior Application Number (Y\l(:\”(l\r;?MDI\;T-tSD)

PCTKR2011008404 |a continuation of 13208471 2011-08-12

Signature:

Signature /Franklin Bryan/ Date (YYYY-MM-DD) |2015-08-06

First Name | Franklin Last Name |Bryan Registration Number |68,313
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Petitioners' Ex. 1004
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Attorney Docket No. 175090.0011

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of: Confirmation No.: 2021

Kyoung Seok Lee, et al. Art Unit: 2469

Application No.: 13/884,216 Examiner: Warner WONG
Filed: May 8, 2013 Attorney Dkt. No.: 175090.0011

For: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Mail Stop: Office of Petitions

Central Reexamination Unit
Commissioner for Patents

United States Patent & Trademark Office
PO Box 1450

Alexandria, VA 22313-1450

PETITION TO EXPEDITE DECIDING A PREVIOUSLY FILED PETITON FOR
UNINTENTIONALLY DELAYED PRIORITY CLAIM

Sir:

This is a Petition under 37 CFR 1.182 invoking the supervisory authority of the Director to decide
a situation not specifically provided for in the regulations. Applicants request the Director to expedite the

decision of a Petition to Accept Unintentionally Delayed Priority Claim, filed August 6, 2015.

An expedited decision is important because a Notice of Allowance is outstanding and the

payment of the issue fee is due August 8, 2015. No extensions of time under 37 CFR 1.136 are permitted.

The fee set forth in § 1.17(f) for the petition to expedite is hereby submitted. The total fees in the
amount of $200.00 to cover the surcharge fee will be paid electronically via credit card. Any additional
fees only associated with the processing of this Petition and any other documents filed concurrently with

this Petition may be charged to Counsel's Deposit Account 50-5113.
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Attorney Docket No. 175090.0011

Respectfully submitted,

Dated: August 6, 2015 By:_ /Franklin R. Bryan/
Franklin R. Bryan
Reg. No. 68,313
NSIP Law
P.O. Box 65745
Washington, DC 20035
Phone: (202) 429-0020

AMC/FRB
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Electronic Patent Application Fee Transmittal

Application Number:

13884216

Filing Date:

08-May-2013

Title of Invention:

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION

ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kyoung Seok Lee

Filer:

Franklin Robert Bryan/Tina Bal

Attorney Docket Number: 175090.0011
Filed as Small Entity
Filing Fees for U.S. National Stage under 35 USC 371
Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Petition Fee - 37 CFR 1.17(F)(Group I) 2462 1 200 200
Pet. Delay Sub or Restore Priority-Claim 2454 1 850 850

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1050
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Electronic Acknowledgement Receipt

EFSID: 23141598
Application Number: 13884216
International Application Number:
Confirmation Number: 2021

Title of Invention:

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kyoung Seok Lee

Customer Number:

89980

Filer:

Franklin Robert Bryan/Tina Bal

Filer Authorized By:

Franklin Robert Bryan

Attorney Docket Number: 175090.0011
Receipt Date: 06-AUG-2015
Filing Date: 08-MAY-2013
Time Stamp: 18:57:56

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1050

RAM confirmation Number 5248

Deposit Account

Authorized User

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

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
iti iti 27032
Petition for review by the Office of Petition_1 7.50900.01 1_PetitionT]
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Warnings:
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2 Request for Corrected Filing Receipt Rasfiled.pdf no 3
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9f2a
Warnings:
Information:
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3 Application Data Sheet ehtion_ aF orraL>, no 1
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1275
Warnings:
Information:
This is notan USPTO supplied ADS fillable form
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4 Petition for review by the Office of Petition_1750900011_PetitionT] no 5
Petitions oExpedite.pdf
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gOV

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR lAT’I‘ORNEY DOCKET NO.| CONFIRMATION NO. |
13/884,216 05/08/2013 Kyoung Seok Lee 175090.0011 2021
7590 08/06/2015 I EXAMINER |
NSIP LAW WONG, WARNER
P.O. Box 65745 I ART UNIT l PAPER NUMBER I

Washington, DC 20035
2469

DATE MAILED: 08/06/2015

PRIORITY ACKNOWLEDGMENT

1. Receipt is acknowledged of priority papers submitted under 35 U.S.C. 119. The papers have been
placed of record in the file.

[ 2. Applicant's claim for priority, based on t;J)aéaers filed in parent Application Number
submitted under 35 U.S.C. 119, is acknowledged.

() 3. The priority papers, submitted , after payment of the issue fee are

O acknowledged
While the priority claim or certified copy filed will be placed in the file record, neither will be
reviewed and the patent when published will not include the priority claim.

See 37 CFR 1.55(a)(2).
O not acknowledged since the processing fee in 37 CFR 1.17(i) has not been received.

[ 4. For utility and plant applications filed on or after November 29, 2000, the prioritlg claim 1s not
entered because the claim was not presented within the time limit required by 37 CFR 1.55(a)(1).
A petition to accept a delayed claim for priority under 35 U.S.C. 119(a) - (dgl or (), or 365(a) may be
filed. See 37 CFR 1.55(c) and MPEP 201.14(23,.

571-272-4200 or 1-888-786-0101 V

Application Assistance Unit
Office of Data Management

IPR2024-00608
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Docket No.: 175090.0011
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

INVENTORS: Kyoung Seok Lee, etal. CONFIRMATION NO.: 2021
APPLICATION NO.: 13/884,216 GROUP ART UNIT: 2469
FILING DATE: May 8, 2013 EXAMINER: WONG, WARNER

TITLE: METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Commissioner of Patents
Alexandria, Virginia 22313-1450

REQUEST FOR CORRECTED FILING RECEIPT

The Notice of Allowance of May 8, 2015 is acknowledged. The Issue and Publication fees

have not yet been paid.

Applicants note the Domestic Benefit/National Stage Information Data as it appears on the
Official Filing Receipt of August 5, 2015 is incorrect. The Official Filing Receipt does not indicate
the complete Domestic Benefit/National Stage Information Data. However, the correct Domestic
Benefit/National Stage Information Data should note that this Application claims the benefit of U.S.
Patent Application No. 13/208,471, filed August 12, 2011.

This error resulted from a typographical error in the Application Data Sheet filed
concurrently with the application on May 8, 2013. Accordingly, Applicants submit a marked up
copy of the relevant pages of the Official Filing Receipt with the error noted thereon, a Petition to
Accept Unintentionally Delayed Priority Claim, and a Corrected Application Data Sheet with the
correct data listed for the Priority Application.

Applicants respectfully request that the Patent and Trademark Office issue a corrected Filing

Receipt with the requested change and incorporate the change into the Office Records.

IPR2024-00608
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Application No.: 13/884,216
Docket No.: 175090.0011
The Petition fee of $850.00 is paid concurrently herewith. However, if any additional fees

only associated with the processing of this Request and any other documents filed concurrently with

this Request are believed to be due, they may be charged to Counsel's Deposit Account 50-5113.

Should there be any outstanding matters that need to be resolved in the present application,

the Examiner is respectfully requested to contact the undersigned at the telephone number below.
Respectfully submitted,

/Franklin Bryan/
Date: August 7, 2015 Franklin Bryan, Reg. No. 68,313

NSIP Law CYP/FRB/bdb/tkb
P.O. Box 65745

Washington, DC 20035

(202)429-0020
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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

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/884,216 05/08/2013 2469 950 175090.0011 16 4
CONFIRMATION NO. 2021
89980 CORRECTED FILING RECEIPT

P.O. Box 65745 NN A AN

Washington, DC 20035
Date Mailed: 08/05/2015

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

Inventor(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Applicant(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
Electronics and Telecommunications Research Institute, Daejeon, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 89980

Domestic Priority data as claimed by applicant

This application is a 371 of PCT/KR2011/008404 11/07/2011 {whichis a CON of 13/208,471 08/12/2011

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

REPUBLIC OF KOREA 10-2010-0110649 11/08/2010

REPUBLIC OF KOREA 10-2010-0077880 08/12/2010

If Required, Foreign Filing License Granted: 05/27/2013
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/884,216
Projected Publication Date: Not Applicable
Non-Publication Request: No
page 1 of 3
IPR2024-00608
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Supplemental Application Data Attorney Docket Number | 175090.0011

Sheet 37 CFR 1.76 Application Number 13/884,216

Title of Invention | METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
tie ot Inventio ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

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.)

Applicant Information:

Applicant 1

Legal Representative 0) Party of Interest
under 35 U.S.C. 117 under 35 U.S.C. 118

Applicant Authority  (X) Inventor |()

Prefix | Given Name Middle Name Family Name Suffix
Kyoung Seok LEE
(Rsegfgngﬁ;;‘fmmam” ()US Residency  (X) Non US Residency () Active US Military

City |Daejeon Country of Residence |KR

Citizenship under 37 CFR 1.41(b) |KR

Mailing Address of Applicant:

Address 1 | 214-1704 Sammeori Apt.

Address 2 | Dunsan-dong, Seo-gu

City |Daejeon State/Province
Postal Code |302-120 Country |KR
Applicant 2

Legal Representative Party of Interest

Applicant Authority  (X) Inventor | () 0 35U s.c. 117 |¢)  under3s5U.S.C. 118

Prefix | Given Name Middle Name Family Name Suffix
Jae Heung KIM

Residence Information , . . -

(Select One) () US Residency  (X) Non US Residency () Active US Military

City |Daejeon Country of Residence |KR

Citizenship under 37 CFR 1.41(b) |KR

Mailing Address of Applicant:
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Supplemental Application Data
Sheet 37 CFR 1.76

Attorney Docket Number

175090.0011

Application Number

13/884,216

Title of Invention

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Address 1 | 108-302 Sejong Apt.
Address 2 | Jeonmin-dong, Yuseong-gu
City |Daejeon State/Province
Postal Code |305-728 Country |KR
Applicant 3

. : Legal Representative Party of Interest
Applicant Authority  (X) Inventor | () 40 35U s.c. 117 |()  under3s5U.S.C. 118
Prefix | Given Name Middle Name Family Name Suffix

Kook Jin LEE

Residence Information . : : -
(Select One) () US Residency (X) Non US Residency () Active US Military
City |Daejeon Country of Residence |KR

Citizenship under 37 CFR 1.41(b)

KR

Mailing Address of Applicant:

Address 1 | B-1517 Nexusvalley

Address 2 | Dunsan-dong, Seo-gu

City |Daejeon State/Province
Postal Code |302-120 Country |KR

Correspondence Information:

[l

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

Customer Number

89980

Email Address

pto@nsiplaw.com

Application Information:

Title of the Invention

SYSTEM

METHOD FOR CARRIER MANAGEMENT IN A CARRIER
AGGREGATION ENVIRONMENT OF A MOBILE COMMUNICATION

Attorney Docket Number

175090.0011

Small Entity Status Claimed [X]

TPR2024-00608
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Supplemental Application Data
Sheet 37 CFR 1.76

Attorney Docket Number

175090.0011

Application Number

13/884,216

Title of Invention

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Application Type

Nonprovisional

Subject Matter Utility

Suggested Class (if any)

Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any)

5 | Suggested Figure for Publication (if any)

Publication Information:

[l

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

[l

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:

Please Select One:

(X) Customer Number ()

US Patent
Practitioner

0) Limited Recognition

(37 CFR 11.9)

Customer Number |89980

Domestic Benefit/National Stage Information:

Prior Application Status

o . , e Filing Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
a 371 of International PCTKR2011008404 2011-11-07
Py .
Apphication-Number Continuity-Type Prior-Applicati Filing Da
SN -MM-BDY
N o

Prior Application Status

IPR2024-00608
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Supplemental Application Data
Sheet 37 CFR 1.76

Attorney Docket Number

175090.0011

Application Number

13/884,216

Title of Invention

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

Application Number Continuity Type Prior Application Number (Y\l(:\”(i\r;?MDI\;T-tSD)
PCTKR2011008404 | a continuation of 13208471 2011-08-12
Foreign Priority Information:

Application Number Country Filing Date (YYYY-MM-DD) Priority Claimed
10-2010-0077880 KR 2010-08-12 (X) Yes () No
Application Number Country Filing Date (YYYY-MM-DD) Priority Claimed
10-2010-0110649 KR 2010-11-08 (X) Yes () No

Assignee Information:

Assignee 1

If the Assignee is an Organization check here. [X]

Organization Name

Electronics and Telecommunications Research Institute

Mailing Address Information:

Address 1 | 161 Gajeong-dong, Yuseong-gu

Address 2

City |Daejeon State/Province

Country |KR Postal Code |305-350
Phone Number Fax Number

Email Address

Signature:
Signature /Franklin Bryan/ Date (YYYY-MM-DD) |2015-08-07
First Name | Franklin Last Name |Bryan Registration Number |68,313

IPR2024-00608
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Electronic Acknowledgement Receipt

EFSID: 23152948
Application Number: 13884216
International Application Number:
Confirmation Number: 2021

Title of Invention:

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kyoung Seok Lee

Customer Number:

89980

Filer:

Franklin Robert Bryan

Filer Authorized By:

Attorney Docket Number: 175090.0011
Receipt Date: 07-AUG-2015
Filing Date: 08-MAY-2013
Time Stamp: 17:21:07

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
Petiti 1750900011_ReqCOF 168489
- . etition_ _Rheq
1 Request for Corrected Filing Receipt Rasfiled2.pdf no 3
c43bf2dcb6115¢99¢791315eaf2c9¢1558f2
ecd9
Warnings: IPR2024-00608

Information:

Petitioners' Ex. 1004
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32237
. Petition_1750900011_Supplem
2 Application Data Sheet entalADS.pdf no 4
ba26c65d16fcdcbcd1a5903e8164de26fbb
56aff
Warnings:
Information:
This is notan USPTO supplied ADS fillable form
Total Files Size (in bytes); 200726

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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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated 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

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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

89980 Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

N Sl P LAW Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
PO Box 65745 S(tiz(lites P(ZiStal Sﬂf;rvwe vlvnh sufficient postage (i(i)r first l():lass mallbln an anelopie
i addressed to the Mail Stop ISSUE FEE address above, or being facsimile
WaShIngton’ DC 20035 transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/884,216 05-08-2013 Kyoung Seok Lee 175090.0011 2021
TITLE OF INVENTION:
| APPLN. TYPE | SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional ~ SMALL $480 $0 $0 $480 08/10/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1 NSIP Law
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Electronics and Telecommunications Research Institute Daejeon, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
Publication Fee (No small entity discount permitted) Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number so5113 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

/Franklin R. Bryan/ pae 08/10/2015

Franklin R. Bryan Registration No. 68,313

Authorized Signature

Typed or printed name

This collection of information 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 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending 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 toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlssmner 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 OMBIPR2) 24730608

Petitioners' Ex. 1004
Ex.1004.00384

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE




Electronic Patent Application Fee Transmittal

Application Number:

13884216

Filing Date:

08-May-2013

Title of Invention:

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kyoung Seok Lee

Filer:

Franklin Robert Bryan/Brianna Byrd

Attorney Docket Number: 175090.0011
Filed as Small Entity
Filing Fees for U.S. National Stage under 35 USC 371
Description Fee Code Quantity Amount Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

IPR2024-00608
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Utility Appl Issue Fee 2501 1 480 480
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480
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Electronic Acknowledgement Receipt

EFSID: 23160754
Application Number: 13884216
International Application Number:
Confirmation Number: 2021

Title of Invention:

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION
ENVIRONMENT OF A MOBILE COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Kyoung Seok Lee

Customer Number:

89980

Filer:

Franklin Robert Bryan/Brianna Byrd

Filer Authorized By:

Franklin Robert Bryan

Attorney Docket Number: 175090.0011
Receipt Date: 10-AUG-2015
Filing Date: 08-MAY-2013
Time Stamp: 13:37:10

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $480

RAM confirmation Number 10709

Deposit Account

Authorized User

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

IPR2024-00608
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

193846
1 Issue Fee Payment (PTO-85B) Noiiglggzgiﬁsﬁgfsopojg = no 1

98b6a8f7b8f5df83fe0c2095e731ec898e71

Warnings:

Information:

32513
2 Fee Worksheet (SB06) fee-info.pdf no 2
d4a3f32e8b0f2ba3c30fc21db1906a920a04]
4da5
Warnings:
Information:
Total Files Size (in bytes); 226359

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
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/884,216 05/08/2013 2469 950 175090.0011 16 4
CONFIRMATION NO. 2021
89980 CORRECTED FILING RECEIPT

P.O. Box 65745 [N AL

Washington, DC 20035
Date Mailed: 08/12/2015

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

Inventor(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Applicant(s)
Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;
Assignment For Published Patent Application
Electronics and Telecommunications Research Institute, Daejeon, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 89980

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/KR2011/008404 11/07/2011
which is a CON of 13/208,471 08/12/2011 PAT 8743720

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

REPUBLIC OF KOREA 10-2010-0110649 11/08/2010

REPUBLIC OF KOREA 10-2010-0077880 08/12/2010

If Required, Foreign Filing License Granted: 05/27/2013
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/884,216

Projected Publication Date: Not Applicable
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Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

METHOD FOR CARRIER MANAGEMENT IN A CARRIER AGGREGATION ENVIRONMENT OF A
MOBILE COMMUNICATION SYSTEM

Preliminary Class
370
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

Commissioner for Patents

United States Patent and Trademark Office
P.0. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

NSIP LAW MAILED

P.O. Box 65745

Washington DC 20035 AUG 1 2 2015
INTERNATIONAL PATENT LEGAL ADM.

In re Application of

Kyoung Seok LEE et al. oo

Application No.: 13/884,216 : DECISION ON PETITION

Filing Date: 08 May 2013 : UNDER 37 CFR §§1.55(e),

Attorney Docket No.: 175090.0011 : 1.78(e), and 1.182

This is a decision on the petition under 37 CFR 1.55(e), filed 06 August 2015, and supplemented
on 07 August 2015, to accept an unintentionally delayed claim under 35 U.S.C. 119(a) through
(d) or (f) and/or 35 U.S.C. 365(a) or (b) for priority to one or more prior foreign applications, as
well as a decision on the petition under 37 CFR 1.78(e), filed 06 August 2015, to accept an
unintentionally delayed claim under 35 U.S.C. 120 for the benefit of priority to one or more
prior-filed nonprovisional or international applications. Further, this is also a decision on the
petition under 37 CFR 1.182 to expedite consideration of the petition to accept an unintentionally
delayed claim under 35 U.S.C. 120 filed on even date.

The petition under 37 CFR 1.182 is GRANTED.

Under 37 CFR 1.55(e), a petition to accept an unintentionally delayed claim under 35 U.S.C.
119(a) through (d) or (f) and/or 35 U.S.C. 365(a) or (b) for the benefit of a prior-filed foreign
application must be accompanied by:

(1) the claim required by 35 U.S.C. 119 and 37 CFR 1.55(e)(1) to the
prior-filed application, unless previously submitted;

(i)  acertified copy of the foreign application, if required by 37 CFR
1.55(f), unless previously submitted or an exception under 37 CFR

1.55(h), (i), or (j) applies;
(iii)  the petition fee set forth in 37 CFR 1.17(m); and

(iv)  astatement that the entire delay between the date the priority claim
was due under 37 CFR 1.55(d) and the date the claim was filed was
unintentional. The Director may require additional information
where there is a question whether the delay was unintentional.
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| Application Number: 13/884.216 | -2-

With regard to item (i), the claim for foreign priority has been presented in an application data
sheet or in an oath or declaration under 37 CFR 1.63 as required by 37 CFR 1.55(¢)(1). See also
37 CFR 1.55(n).

With regard to item (ii), the certified copy requirement has been satisfied.
With regard to item (iii), the petition fee set forth in 37 CFR 1.17(m) has been submitted.

With regard to item (iv), the statement of unintentional delay contained in the petition differs
slightly from the language contained in 37 CFR 1.55(e)(4) and is hereby construed as a statement
that the entire delay between the date the priority claim was due under 37 CFR 1.55(d) and the
date the claim was filed was unintentional. If this interpretation is incorrect, applicant is required
to immediately notify the Office. As construed, the provided statement of unintentional delay is
acceptable.

For the reasons above, the petition under 37 CFR 1.55(e) is GRANTED.

However, with respect to the amendment to the specification incorporating the newly-added
Korean application 10-2010-0077880 by reference, applicants are advised that when a benefit
claim is submitted after the filing of an application, the reference to the prior application cannot
include an incorporation by reference statement specifying of the prior application unless an
incorporation by reference statement specifying of the prior application was presented upon
filing of the application. See Dart Indus. v. Banner, 636 F.2d 684, 207 USPQ 273 (C.A.D.C.
1980). An incorporation by reference statement added after an application’s filing date is not
effective because no new matter can be added to an application after its filing date (see 35 U.S.C.
132(a)).

Under 37 CFR 1.78(e), a petition to accept an unintentionally delayed claim under 35 U.S.C. 120
for the benefit of a prior-filed application must be accompanied by:

@) the reference required by 35 U.S.C. 120 and 37 CFR 1.78(d)(2) to the
prior-filed application, unless previously submitted;

(1)  the petition fee set forth in 37 CFR 1.17(m); and

(ili)  a statement that the entire delay between the date the claim was due
under 37 CFR 1.78(d)(3) and the date the claim was filed was
unintentional. The Director may require additional information
where there is a question whether the delay was unintentional.

With regard to item (i), the claim for foreign priority has been presented in an application data
sheet or in an oath or declaration under 37 CFR 1.63 as required by 37 CFR 1.78(d)(2).

With regard to item (ii), the petition fee set forth in 37 CFR 1.17(m) has been submitted.
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| Application Number: 13/884.216 -3-

With regard to item (iii), the statement of unintentional delay contained in the petition differs
slightly from the language contained in 37 CFR 1.78(e)(3) and is hereby construed as a statement
that the entire delay between the date the priority claim was due under 37 CFR 1.78(d)(3) and the
date the claim was filed was unintentional. If this interpretation is incorrect, applicant is required
to immediately notify the Office. As construed, the provided statement of unintentional delay is
acceptable.

For the reasons above, the petition under 37 CFR 1.78(e) is GRANTED.

Applicant is advised that the inclusion of a prior-filed application on any filing receipt should not
be construed as meaning that the present application is necessarily entitled to a right of priority.
In order for an application to be entitled to a right of priority, all other requirements under 35

U.S.C. §§119 and 120 and 37 CFR §§1.55 and 1.78 must be met.

This application is. being forwarded to the Office of Publications for further processing.

/BethAnne Dayoan/ ' /Bryan Lin/

BethAnne Dayoan Bryan Lin

PCT Legal Examiner PCT Legal Examiner

International Patent Legal Administration International Patent Legal Administration

571-272-3209

ATTACHMENT: corrected filing receipt
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/884,216 09/22/2015 9144106 175090.0011 2021
89980 7590 09/02/2015
NSIP LAW

P.O. Box 65745
Washington, DC 20035

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 69 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Kyoung Seok Lee, Daejeon, KOREA, REPUBLIC OF,;
Jae Heung Kim, Daejeon, KOREA, REPUBLIC OF;
Kook Jin Lee, Daejeon, KOREA, REPUBLIC OF;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelctRRHR4R)608
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