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Attorney Reference: MUH-233

ASSIGNMENT OF AND DECLARATION FOR APPLICATION FOR UNITED STATES LETTERS
PATENT

WHEREAS ___Hyung Yeol LEE and Kwang Soon KIM , hereinafter referred to collectively as the

assignor and inventor, has invented a certain improvement relating to
METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK,

[X] said application being attached hereto;
[ ]said application having been filed in the United States Patent and Trademark Office on

, as Application Serial No. , and was amended
on (if applicable);
[ ] the specification of which was filed under the Patent Cooperation Treaty on ,
Serial No. , the United States of America being designated.

AND WHEREAS _ Intellectual Discovery Co., Ltd. of 10" FL., 511, Samsung-ro, Gangnam-gu, Seoul 135-
090, Republic of Korea , hereinafter referred to as the assignee or applicant, is desirous of acquiring the entire
right, title and interest in and to said application, including any and all divisions and continuations thereof, and
in and to said invention and any and all patents which may be granted therefor, including any and all renewals,
reissues and prolongations thereof;

NOW THIS WITNESSETH, that for and in consideration of One Dollar ($1.00), and other good and
valuable consideration paid by said assignee to said assignor, the receipt of which is hereby acknowledged,
said assignor hereby assigns, sells and transfers to said assignee, and said assignee's successors and assigns,
the full and exclusive right, title and interest in and to said application, including any and all divisions and
continuations thereof, and in and to said invention and any and all patents which may be granted therefor,
including any and all renewals, reissues and prolongations thereof; said assignee, and said assignee's
successors and assigns, to have, hold, exercise and enjoy the said application, including any and all divisions
and continuations thereof, and the said invention and any and all patents which may be granted therefor,
including any and all renewals, reissues and prolongations thereof, with all the rights, powers, privileges and
advantages in anywise arising from or appertaining thereto, for and during the term or terms of any and all
such patents when granted, including any and all renewals, reissues and prolongations thereof, for the use and
benefit of said assignee, and said assignee's successors and assigns, in as ample and beneficial a manner as the
said assignor might or could have held and enjoyed the same, if this assignment had not been made.

AND said assignor hereby agrees to perform, upon the request of said assignee, or said assignee's
successors or assigns, any and all acts relating to the obtaining or to the asserting of said patents, including any
and all renewals, reissues and prolongations thereof.

AND said assignor authorizes and requests the Commissioner of Patents and Trademarks to issue
Letters Patent on said application, and on any and all divisions and continuations thereof, to said assignee, and
said assignee's successors and assigns, in accordance herewith.

As an above-named inventor, I hereby declare that the above-identified application was made or
authorized to be made by me, and that I am the original inventor or an original joint inventor of a claimed

invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18
U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

Address all correspondence and telephone calls to Rabin & Berdo, P.C., 1101 14" Street, N.W., Suite
500, Washington, D.C. 20005, Telephone: (202) 371-8976; Fax: (202) 408-0924, Customer No. 23995.
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OR APPLICATION FOR UNITED STATES LETTERS PATENT

WITNESS: ASSIGNOR: %
Signature: Signature:

Name: Legal Narmg Yeol LEE

Address: Date: _ March 21, 20! ‘7‘

WITNESS: ASSIGNOR: - .+ Ao I
Signature: Signature: i —

Name: Legal Namc?:.w”"‘!I”(fiféng Soon KIM

Address: Date: _ Mveh 217, QDf:;L

RABIN & BERDO, P.C., Washington, D.C.
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TITLE

METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND
DOWNLINK

CROSS-REFERENCE TO RELATED APPLICATION

This is a continuation of co-pending U.S. Application No. 15/173,635, filed on June
4, 2016, and allowed on February 14, 2017, which is a continuation of U.S. Application No.
14/229,300, filed on March 28, 2014 (now U.S. Patent No. 9,392,633, issued on July 12,
2016). These applications claim the priority benefit of Korean Patent Application No. 10-
2013-0033568, filed on March 28, 2013, in the Korean Intellectual Property Office. The
disclosures of all these applications are incorporated herein by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a method and an apparatus for terminal connections,
and more particularly, to a method and an apparatus for separated uplink and downlink
terminal connections.

2. Description of the Related Art

In a heterogeneous cellular network, a difference in transmission power and antenna
gain may occur among base stations. In a case of connecting to a base station based on the
transmission power of one of a downlink and an uplink, a loss in a signal to interference noise
ratio (SINR) may be incurred on the other due to the difference. Thus, an issue of SINR
unfairness may arise in the downlink and the uplink.

In general, a transmission power of a macrocell base station may be relatively greater
than a transmission power of a femtocell base station. Thus, in the heterogeneous cellular
network, a difference in coverage areas of the base stations may occur due to the difference in
the transmission power and the antenna gain among the base stations.

Coverage of the macrocell base station having a relatively greater transmission

IPR2024-00619
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power may be larger than a coverage area of the femtocell base station. Accordingly, a
greater number of terminals may connect to the macrocell base station, and a load balancing
issue in terms of a disproportionate number of terminals being connected to each of the base
stations may arise. To solve such an issue, a method of determining a new terminal
connection may be required.

Coverage of a cell association based on a downlink signal may differ from coverage
of a cell association based on an uplink. Thus, an optimal cell association based on the
downlink may differ from an optimal cell association based on the uplink.

When a terminal performs a cell association with a single base station, the terminal
may generally perform the cell association with the base station based on the downlink signal.
Accordingly, the terminal may not perform a cell association with an optimal base station in
terms of the uplink and thus, the loss in the SINR may occur and the issue of unfairness
between an SINR of the downlink and an SINR of the uplink may arise.

Moreover, a protocol for the cell association based on the uplink may not be found in
conventional standards and technologies. Therefore, a method of and a protocol for
determining a separate cell association in relation to the uplink may be needed.

SUMMARY

An aspect of the present invention provides a method and an apparatus that may
perform separate connections with respect to a downlink and an uplink.

Another aspect of the present invention provides a method and an apparatus that may
determine an uplink base station based on a strength of a received signal and a bias factor.

According to an aspect of the present invention, there is provided an operating
method of a terminal performed by the terminal including establishing a downlink cell
association with a first base station, receiving an identifier of a second base station providing
an uplink from the first base station to the terminal through a downlink, and establishing an

uplink cell association with the second base station based on the identifier of the second base
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station.

The operating method of the terminal may further include transmitting an uplink
reference signal to base stations.

The second base station may be selected from among the base stations by the first
base station.

The first base station may determine the second base station based on a strength of
the uplink reference signal and a bias factor transmitted from each base station.

The uplink reference signal may include an identifier of the first base station and an
identifier of the terminal.

The operating method of the terminal may further include receiving a downlink
reference signal from each base station, measuring a strength of the downlink reference signal,
and sclecting the first base signal from among the base stations based on the measured
strength.

The operating method of the terminal may further include communicating using the
uplink and the downlink.

The terminal may receive downlink control information for the downlink through a
downlink control channel of the first base station and receive uplink control information for
the uplink through a downlink control channel of the second base station.

According to another aspect of the present invention, there is provided an operating
method of a base station performed by the base station including establishing a downlink cell
association with a terminal, receiving a strength of an uplink reference signal from each base
station, determining an uplink base station providing an uplink to the terminal based on the
strength of the uplink reference signal, and transmitting an identifier of the determined uplink
base station to the terminal.

The determining may be performed based on the uplink reference signal and a bias

factor transmitted from each base station.
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The bias factor may be determined based on at least one of an average transmission
rate of each base station and an average transmission rate of the terminal.

The strength of the uplink reference signal may be transmitted to the base station
through a backhaul network between the base station and each base station.

According to still another aspect of the present invention, there is provided a terminal
including a processing unit and a networking unit. The processing unit may establish a
downlink cell association with a first base station through the networking unit. The
networking unit may receive an identifier of a second base station providing an uplink from
the first base station to the terminal through a downlink, and the processing unit may
establish an uplink cell association with the second base station based on the identifier of the
second base station through the networking unit.

The networking unit may transmit an uplink reference signal to base stations.

The second base station may be selected from among the base stations by the first
base station.

The first base station may determine the second base station based on a strength of
the uplink reference signal and a bias factor transmitted from each base station.

The networking unit may receive a downlink reference signal from each base station.

The processing unit may measure a strength of the downlink reference signal and
select the first base station from among the base stations based on the measured strength.

The processing unit may communicate using the uplink and the downlink through the
networking unit.

The terminal may receive downlink control information for the downlink through a
downlink control channel of the first base station and receive uplink control information for
the uplink through a downlink control channel of the second base station.

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

station including a processing unit and a networking unit. The processing unit may establish
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a downlink cell association with a terminal through the networking unit. The networking
unit may receive a strength of an uplink reference signal from each base station, and the
processing unit may determine an uplink base station providing an uplink to the terminal
based on the strength of the uplink reference signal. The networking unit may transmit an
identifier of the determined uplink base station to the terminal.

The processing unit may determine the uplink base station based on the strength of
the uplink reference signal and a bias factor transmitted from each base station.
BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects, features, and advantages of the invention will become
apparent and more readily appreciated from the following description of exemplary
embodiments, taken in conjunction with the accompanying drawings of which:

FIG 1 is a diagram illustrating a configuration of a base station according to an
embodiment of the present invention;

FIG 2 is a diagram illustrating a configuration of a terminal according to an
embodiment of the present invention;

FIG 3 illustrates a connection method of a terminal that separates an uplink
according to an embodiment of the present invention;

FIG 4 illustrates signal flow in an operating method of a network according to an
embodiment of the present invention;

FIG 5 illustrates a communication method according to an embodiment of the
present invention;

FIG 6 illustrates a cell area according to an embodiment of the present invention;
and

FIG 7 is a graph illustrating a coverage probability of an uplink in a case of a divided
terminal connection according to an embodiment of the present invention.

DETAILED DESCRIPTION
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Reference will now be made in detail to exemplary embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. Exemplary embodiments are
described below to explain the present invention by referring to the accompanying drawings,
however, the present invention is not limited thereto or restricted thereby.

When it is determined a detailed description related to a related known function or
configuration that may make the purpose of the present invention unnecessarily ambiguous in
describing the present invention, the detailed description will be omitted here. Also, terms
used herein are defined to appropriately describe the exemplary embodiments of the present
invention and thus may be changed depending on a user, the intent of an operator, or a
custom. Accordingly, the terms must be defined based on the following overall description
of this specification.

A cell association may indicate that a terminal connects to a base station. For
example, the terminal generating, performing, or establishing the cell association with the
base station may indicate the terminal connecting to the base station or the terminal
generating or establishing a link with the base station.

A downlink may refer to a link through which data or information is transmitted from
the base station to the terminal. An uplink may refer to a link through which data or
information is transmitted from the terminal to the base station.

A protocol in which an uplink connection and a downlink connection are separately
performed will be provided hereinafter. For the separate connections, the terminal may
prepare a list of base stations available for the uplink connection using a strength of a
received signal transmitted from each base station through the downlink. The terminal may
transmit an uplink reference signal to each base station on the list. Each base station
receiving the uplink reference signal may send information on a measured strength of the

uplink received signal to a downlink base station of the terminal. Here, the downlink base
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station may refer to a base station with which a downlink is established with the terminal. A
conventional method may be used to establish the downlink. The downlink base station
may obtain and collect information transmitted from each base station and may transmit the
collected information to the terminal. Thus, the terminal may receive feedback on the
strength of the uplink received signal from each base station. The terminal may use the
received feedback for the uplink association. Also, each base station receiving the uplink
reference signal may transmit a strength of a biased received signal which is the strength of
the uplink received signal to which a bias factor.

Each base station may calculate the strength of the biased received signal by
applying a separate bias factor suitable for a cell type and a cell situation of the base station to
the uplink received signal. The cell type may be a macro cell or femto cell.

Each base station may transmit the calculated strength of the biased received signal
to the downlink base station through a backhaul network. The bias factor of the terminal
with respect to the base station may be determined by applying a method predetermined by a
system. An uplink bias factor of the base station may be determined mainly by the base
station.

FIG 1 is a diagram illustrating a configuration of a base station 100 according to an
embodiment of the present invention.

The base station 100 may include a networking unit 110 and a processing unit 120.

The networking unit 110 may transmit data or information to a terminal or other base
stations, and receive data or information from the terminal or the other base stations.

The processing unit 120 may generate data or information and transmit the generated
data or information to the terminal or the other base stations through the networking unit 110,
and process data or information transmitted from the terminal or the other base stations
through the networking unit 110.

The processing unit 120 may include an uplink received signal strength measurer 121,
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a bias factor measurer 122, and an uplink biased received signal strength calculator 123.

The uplink received signal strength measurer 121 may measure a strength of an
uplink received signal.

The bias factor measurer 122 may determine a bias factor of an uplink.

The uplink biased received signal strength calculator 123 may calculate a strength of
a biased received signal based on the strength of the uplink received signal and the bias factor.

FIG 2 is a diagram illustrating a configuration of a terminal 200 according to an
embodiment of the present invention.

The terminal 200 may include a networking unit 210 and a processing unit 220.

The networking unit 210 may transmit data or information to a terminal or other base
stations, and receive data or information from the terminal or the other base stations. The
networking unit 210 may set an uplink with an uplink base station. The networking unit 210
may set a downlink with a downlink base station.

The uplink base station may refer to a base station providing an uplink to the
terminal 200. The downlink base station may refer to a base station providing a downlink to
the terminal 200. The uplink may refer to a link through which data is transmitted from the
terminal 200 to a network. The downlink may refer to a link through which data is
transmitted from the network to the terminal 200.

The processing unit 220 may include a downlink received signal strength measurer
221, an uplink base station candidate determiner 222, and a cell association determiner 223.

The downlink received signal strength measurer 221 may measure a strength of a
downlink received signal.

The uplink base station candidate determiner 222 may determine candidate base
stations for the uplink base station based on the downlink received signal.

The cell association determiner 223 may determine an uplink cell association based

on uplink cell association information received from the downlink base station. The
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downlink may be determined based on the downlink received signal.

FIG 3 illustrates a connection method of a terminal that separates an uplink
according to an embodiment of the present invention.

Referring to FIG 3, base stations in a network may be candidate base stations for an
uplink base station. A first uplink base station and a second uplink base station are
illustrated as the candidate base stations for the uplink base station. A downlink base station
may also be included in the candidate base stations. The candidate base stations may be
called an uplink base station candidate group.

The terminal may transmit an uplink reference signal to the uplink base station
candidate group in the network using a random access. The terminal may determine the
uplink base station candidate group based on a strength of a downlink reference signal.

The uplink reference signal may include an identifier (ID) of the downlink base
station and a reference signal flag variable. The reference signal flag variable may indicate
a purpose of the uplink reference signal. The reference signal flag variable may indicate
whether the uplink reference signal is a signal for measuring the uplink reference signal or a
signal for the uplink cell association. Thus, a base station receiving the uplink reference
signal may perceive a downlink base station to which the terminal is connected based on the
identifier of the downlink base station. Also, the base station receiving the uplink reference
signal may identify whether the uplink reference signal is the signal for measuring the uplink
reference signal or the signal for the uplink cell association based on the reference signal flag
variable.

Each base station in the uplink base station candidate group may measure a strength
of an uplink received signal based on the uplink reference signal.

Each base station in the uplink base station candidate group may transmit the
measured strength of the uplink received signal, a bias factor, and the identifier of the base

station to the downlink base station through a backhaul network. Each base station in the
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uplink base station candidate group may report a strength of an uplink biased received signal
to the downlink base station.

The downlink base station may feed uplink base station information back to the
terminal through the established downlink.

The terminal may establish an uplink cell association with one base station in the
uplink base station candidate group based on the uplink base station information. The base
station with which the uplink cell association is established may become the uplink base
station.

The backhaul network may refer to a wired or wireless backhaul.

FIG 4 illustrates signal flow in an operating method of a network according to an
embodiment of the present invention.

FIG 4 illustrates an operating method of a terminal 402, a downlink base station 404,
an uplink base station 406, and an adjacent base station 408.

The downlink base station 404, the uplink base station 406, and the adjacent base
station 408 may be a plurality of base stations in a network. The downlink base station 404
may be a base station connected to the terminal 402 through a downlink. The adjacent base
station 408 and the uplink base station 406 may be base stations in an uplink base station
candidate group. The uplink base station 406 may be a base station connected to the
terminal 402 through an uplink among base stations in the uplink base station candidate
group. The adjacent base station 408 may refer to remaining base stations that may not be
connected to the terminal 402 through the uplink among the base stations in the uplink base
station candidate group.

Each of the downlink base station 404, the uplink base station 406, and the adjacent
base station 408 may correspond to the base station 100 of FIG. 1. The terminal 402 may
correspond to the terminal 200 of FIG. 2.

In operation 410, each of the base stations in the network may transmit a downlink
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reference signal to the terminal 402. The base stations may include the downlink base
station 404, the uplink base station 406, and the adjacent base station 408. Each of the base
stations in the network may broadcast the downlink reference signal.

The terminal 402 may receive the downlink reference signal from each of the base
stations. Here, a plurality of the downlink reference signal may be provided. The terminal
402 may receive the downlink reference signal broadcasted by each of the base stations.

The terminal 402 may include a base station transmitting the downlink reference
signal in the uplink base station candidate group.

In operation 420, the terminal 402 may measure a strength of the received downlink
reference signal. The terminal 402 may measure the strength of the signal received from
each of the base stations based on the received downlink reference signal.

In operation 425, the terminal 402 may determine the downlink base station 404 from
among the base stations based on the received downlink reference signal. A base station
determined first from among the base stations may be called a first base station.

The terminal 402 may determine the downlink base station 404 from among the base
stations based on the measured strength of the downlink reference signal. The terminal 402
may determine, as the downlink base station 404, a base station transmitting the downlink
reference signal having a greatest strength among downlink reference signals transmitted
from the base stations.

In operation 430, a downlink connection between the terminal 402 and the downlink
base station 404 may occur. The downlink connection may indicate a downlink cell
association.

The terminal 402 may establish the downlink cell association with the downlink base
station 404.  Also, the downlink base station 404 may establish the downlink cell association
with the terminal 402.

In operation 440, the terminal 402 may transmit the uplink reference signal to the
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base stations. The terminal 402 may transmit the uplink reference signal to the base stations
using a random access. The base stations may refer to base stations in the uplink base
station candidate group obtained based on the downlink reference signal received by the
terminal 402 in operation 410.

In subsequent operations, one of the base stations may be selected as the uplink base
station 406 by the downlink base station 404. The base station selected by the downlink
base station 406 may be called a second base station. The uplink base station 406 may be
the base station selected, by the downlink base station 404, from among the base stations to
which the uplink reference signal is transmitted.

The uplink reference signal may include an identifier of the downlink base station
404 and an identifier of the terminal 402. The uplink reference signal may include a
reference signal flag variable. The reference signal flag variable may indicate that the
uplink reference signal to be transmitted may be a signal for measuring the uplink reference
signal. Here, the measuring of the uplink reference signal may indicate measuring a
strength of the uplink reference signal.

The identifier of the downlink base station 404 and the reference signal flag variable
that may be added to the uplink reference signal may include a plurality of bits. The
plurality of the bits may be accepted by a conventional network system or a protocol. For
example, the uplink reference signal may be transmitted through a layer 2/layer 3 message
used for the random access in 3rd generation partnership project (3GPP) long term evolution-
advanced (LTE-A). Information about the message may be transmitted through a physical
uplink shared channel (PUSCH). Thus, the uplink reference signal may be transmitted
through the PUSCH.

Each base station receiving the uplink reference signal may measure the strength of
the received uplink reference signal.

In operation 450, each of the base stations receiving the uplink reference signal may
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transmit the strength of the received uplink reference signal and a bias factor to the downlink
base station 404. The downlink base station 404 may receive the strength of the uplink
reference signal and the bias factor transmitted from each of the base stations.

A detailed description of a method of determining the bias factor will be provided
hereinafter.

The base stations may identify the downlink base station 404 in the network by
referring to the identifier of the downlink base station 404 in the uplink reference signal.

The strength of the uplink reference signal and the bias factor may be transmitted to
the downlink base station 404 through the backhaul network between the downlink base
station 404 and each of the base stations.

In operation 455, the downlink base station 404 may determine the uplink base
station 406 from among the base stations based on the strength of the uplink reference signal
transmitted from each of the base stations. The uplink base station 406 may be a base
station to provide the uplink to the terminal 402.

The downlink base station 404 may identify a greatest value among strengths of
uplink reference signals transmitted from the base stations and determine a base station
transmitting the greatest value to be the uplink base station 406.

The downlink base station 404 may determine the uplink base station 406 based on
the strength of the uplink reference signal and the bias factor transmitted from each of the
base stations.

The downlink base station 404 may determine the uplink base station 406 among the
base stations based on a strength of a biased received signal. The strength of the biased
received signal may be a strength of a virtual received signal generated by applying the bias
factor to an actual strength of the uplink reference signal. The downlink base station 404
may calculate strengths of biased received signals for each base station based on the strength

of the uplink reference signal and the bias factor transmitted from each of the base stations.
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The downlink base station 404 may determine, as the uplink base station 406, a base station
corresponding to the strength of the biased received signal having the greatest value among
the calculated strengths of the biased received signals.

In operation 460, the downlink base station 404 may feed the uplink base station
information back to the terminal 402. The uplink base station information may be the
identifier of the uplink base station 406 providing the uplink to the terminal 402 among the
base stations. The downlink base station 404 may transmit the identifier of the uplink base
station 406 to the terminal 402, and the terminal 402 may receive the identifier of the uplink
base station 406 from the downlink base station 404 through the downlink.

In operation 470, an uplink connection between the terminal 402 and the uplink base
station 406 may occur. The uplink connection may indicate an uplink cell association.

The terminal 402 may establish the uplink cell association with the uplink base
station 406 based on identifier of the uplink base station 406. The terminal 402 may
identify the uplink base station 406 from the base stations in the network based on the
identifier of the uplink base station 406 and request the uplink cell association from the
identified uplink base station 406.

In operations 480 and 485, the terminal 402 may communicate using the established
uplink and the downlink.

In operation 480, the terminal 402 may perform downlink communication with the
downlink base station 404. The terminal 402 may receive data from the network through
the downlink with the downlink base station 404.

In operation 485, the terminal 402 may perform uplink communication with the
uplink base station 406. The terminal 402 may transmit data to the network through the
uplink with the uplink base station 406.

The terminal 402 may communicate with an optimal base station for each of the

uplink and the downlink through the foregoing separated connections.
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Information needed to establish the uplink cell association is provided in Table 1.

[Table 1]

Information

Description of Information

Uplink base station

candidate group

Alist of candidate base stations for an uplink base station to
be determined based on a downlink reference signal

received by a terminal.

Identifier (ID) of
downlink base

station

An ID of a downlink base station to which a terminal is

connected. The connection may be a cell association.

Reference signal

flag variable

A flag variable indicating a purpose of an uplink reference
signal.

The variable is transmitted to candidate base stations in an
uplink base station candidate group through a random
access.

For example, when a value of the variable "ReferenceFlag"
1s "1," an uplink reference signal may be for measuring the
uplink reference signal. When a value of the

ReferenceFlag is "0," the uplink reference signal may be for

an uplink connection.

ID of terminal

Aunique ID of a terminal, or a temporary ID assigned by a

base station.

Strength of uplink

received signal

A strength of an uplink reference signal measured by a base

station.

Bias factor

A value of a bias factor determined by a base station.

ID of uplink base

station

An ID of an uplink base station determined by a downlink

base station based on a strength of an uplink received signal
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and a bias factor.

In Table 1, the identifier of the downlink base station, the identifier of the terminal,
the strength of the uplink received signal, and the identifier of the uplink base station may be
information used in a conventional network system or a conventional protocol.

The operations described with reference to FIG 4 may be performed by the base
station 100 of FIG 1 and the terminal 200 of FIG 2.

For example, a networking unit 210 of the terminal 200 may receive the downlink
reference signal from each of the base stations in the network. A processing unit 220 of the
terminal 200 may measure the strength of the downlink reference signal and select the
downlink base station 404 from among the base stations in the network based on the
measured strength.

The processing unit 220 may establish the downlink cell association with the
downlink base station 404 through the networking unit 210. The networking unit 210 may
receive the identifier of the uplink base station 406 providing the uplink from the downlink
base station 404 to the terminal 200 through the downlink. Also, the processing unit 220
may establish the uplink cell association with the uplink base station 406 based on the
identifier of the uplink base station 406 through the networking unit 210.

The networking unit 210 may transmit the uplink reference signal to the base stations
in the network.

The processing unit 220 may communicate using the uplink and the downlink
through the networking unit 210.

A processing unit 120 of the base station 100 may establish the downlink cell
association with the terminal 200 through a networking unit 110 of the base station 100.
The networking unit 110 may receive a strength of the uplink reference signal from each of
the base stations in the network.

The processing unit 120 may determine the uplink base station 406 providing the
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uplink to the terminal 200 based on the strength of the uplink reference signal. The
networking unit 110 may transmit the identifier of the determined uplink base station 406 to
the terminal 200.

The processing unit 120 may determine the uplink base station 406 based on the
strength of the uplink reference signal and the bias factor transmitted from each of the base
stations in the network.

FIG 5 illustrates a communication method according to an embodiment of the
present invention.

When the terminal 402 connects to the downlink base station 404 and the uplink base
station 406 by separating a downlink and an uplink, the terminal 402 may perform data
communication with an optimal base station for each of the downlink and the uplink through
a separate cell association.

A downlink control channel and a downlink data channel may be established between
the terminal 402 and the downlink base station 404. Similarly, an uplink control channel
and an uplink data channel may be established between the terminal 402 and the uplink base
station 406.

The terminal 402 may receive downlink control information for the downlink
through the downlink control channel of the downlink base station 404.

The terminal 402 may receive uplink control information for the uplink through the
downlink control channel or the uplink control channel of the uplink base station 406.
Control information for a conventional network system or a conventional protocol may be
used as the control information for the base station. In a case of 3GPP LTE-A, the terminal
402 may receive the uplink control information using a control channel of a physical
downlink control channel (PDCCH) or a physical layer downlink shared channel (PDSCH).

A detailed description of a method of determining a bias factor of an uplink will be

provided hereinafter.
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The base station 100 of FIG. 1 may determine, as a value of the bias factor, a value
that may maximize a metric to be suitable for a network system. The base station 100 may
determine the bias factor or the value of the bias factor using a predetermined method.

The bias factor may be used to set the uplink. Thus, the bias factor may be an
uplink bias factor. Each base station in an uplink base station candidate group may
determine or calculate respective bias factors.

The bias factor may be determined based on a performance metric. The
performance metric may include an average transmission rate of the base station 100 and an
average transmission rate of the terminal 200 of FIG 2. The bias factor may be determined
based on at least one of an average transmission rate of the uplink base station 406 and an
average transmission rate of the terminal 402.

The bias factor may be determined based on Equation 1.

[Equation 1]

*
7] =argmax Ifj( 1. )
i " 7
In Equation 1, "F;" may denote a performance metric of a i™ base station among base
stations in a network. Also, /; may be the performance metric with respect to an uplink of
the jth base station.
For example, F; may denote a function indicating a purpose of the i™ base station or a
purpose of a network system. The purpose may be to maximize a data transmission quantity

of the jth base station or to maximize an overall data transmission quantity of the network

system.

*

7

nmay denote a set of uplink candidate values. J may denote a determined

%
uplink.  Also, ?71 may be a value that maximizes a resulting value of /; among the values

in ” The bias factor may be an input value that may maximize a result value obtained
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based on a performance metric, among input values given to a base station.

A value that may maximize a value of a given performance metric may be selected as
an uplink value from among the uplink candidate values.

A strength of a biased received signal may be determined based on Equation 2.

[Equation 2]

Pj,r? - f 77; Pj,rz

In Equation 2, "/" may denote a function determining the strength of the biased

Fa
received signal. I i+ may denote an actual strength of an uplink received signal for a j®
base station and an n™ terminal. An input value of the f may be a bias factor and the actual
strength of the uplink received signal. Alternatively, the input value of the f may be a

multiplication of the bias factor and the actual strength of the uplink received signal.

-

P ## may denote a calculated strength of the biased received signal for the j™ base

station and the n™ terminal.

The bias factor may be used in accordance with a purpose of the network system.
For example, as in Equation 2, the bias factor may be multiplied by the actual strength of the
uplink received signal. Alternatively, the bias factor may divide the actual strength of the
uplink received signal. A result obtained from the multiplying or the dividing may be used
as the input value of /£ The bias factor may be used to adjust the strength of the uplink
received signal to appear to be greater or smaller.

FIG 6 illustrates a cell area according to an embodiment of the present invention.

As described in the foregoing with reference to FIG 5, control channels for data
communication of each link may be completely separated with respect to a downlink and an
uplink. Thus, a downlink and uplink separated terminal connection may be achieved.

When the downlink and uplink separated terminal connection is applied, a downlink
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coverage area may differ from an uplink coverage area illustrated in FIG. 6. Here, the
uplink coverage area may be a biased uplink coverage area.

FIG 7 is a graph illustrating a coverage probability of an uplink in a case of a divided
terminal connection according to an embodiment of the present invention.

Embodiments described herein may enable a separate uplink cell association without
numerous modifications to a conventional network system or a conventional protocol. The
embodiments may provide a method for an uplink cell association without a modification to a
downlink cell association and thus, backward compatibility may be maintained.
Accordingly, the embodiments may be applicable to various standards for a cellular network
that is currently used for a commercial purpose. The standards may include a wideband
code division multiple access (WCDMA), 3GPP LTE, and LTE-A.

Also, a downlink and an uplink terminal connection may separately occur and thus, a
loss in a signal to interference-noise ratio (SINR) may not be incurred in comparison to a
terminal connection based solely on a situation of a single link, and a data transmission rate
may be improved.

Further, a terminal connection based on a bias factor to which a current situation of a
base station is applied may occur with respect to an uplink and thus, an issue of load
balancing among base stations may be separately solved with respect to a downlink.

Furthermore, due to a bias factor determined based on a purpose of a network system,
a cell association of a terminal may be managed in accordance with the purpose of the system.

The graph of FIG 7 may indicate the coverage probability of the uplink when the
separated terminal connection is used. The coverage probability may denote a probability of
an SINR of the terminal being greater than a predetermined SINR limit T, which may be
represented by "SINR > T."  As illustrated in FIG 7, when the cell association based on the
uplink is performed, the coverage probability of the uplink may be improved.

According to an embodiment of the present invention, there is provided a method and
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an apparatus that may perform a separate connection with respect to a downlink and an
uplink.

According to another embodiment of the present invention, there is provided a
method and an apparatus that may determine an uplink base station based on a strength of a
received signal and a bias factor.

The units described herein may be implemented using hardware components and
software components. For example, the hardware components may include microphones,
amplifiers, band-pass filters, audio to digital convertors, and processing devices. A
processing device may be implemented using one or more general-purpose or special purpose
computers, such as, for example, a processor, a controller and an arithmetic logic unit, a
digital signal processor, a microcomputer, a field programmable array, a programmable logic
unit, a microprocessor or any other device capable of responding to and executing
instructions in a defined manner. The processing device may run an operating system (OS)
and one or more software applications that run on the OS. The processing device also may
access, store, manipulate, process, and create data in response to execution of the software.
For purpose of simplicity, the description of a processing device is used as singular; however,
one skilled in the art will appreciated that a processing device may include multiple
processing elements and multiple types of processing elements. For example, a processing
device may include multiple processors or a processor and a controller. In addition,
different processing configurations are possible, such a parallel processors.

The software may include a computer program, a piece of code, an instruction, or
some combination thereof, to independently or collectively instruct or configure the
processing device to operate as desired. Software and data may be embodied permanently
or temporarily in any type of machine, component, physical or virtual equipment, computer
storage medium or device, or in a propagated signal wave capable of providing instructions

or data to or being interpreted by the processing device. The software also may be
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distributed over network coupled computer systems so that the software is stored and
executed in a distributed fashion. The software and data may be stored by one or more non-
transitory computer readable recording mediums. The non-transitory computer readable
recording medium may include any data storage device that can store data which can be
thereafter read by a computer system or processing device.

The above-described exemplary embodiments of the present invention may be
recorded in non-transitory computer-readable media including program instructions to
implement various operations embodied by a computer. The media may also include, alone
or in combination with the program instructions, data files, data structures, and the like.
Examples of non-transitory computer-readable media include magnetic media such as hard
disks, floppy discs, and magnetic tape; optical media such as CD ROM discs and DVDs;
magneto-optical media such as floptical discs; and hardware devices that are specially
configured to store and perform program instructions, such as read-only memory (ROM),
random access memory (RAM), flash memory, and the like. Examples of program
instructions include both machine code, such as produced by a compiler, and files containing
higher level code that may be executed by the computer using an interpreter. The described
hardware devices may be configured to act as one or more software modules in order to
perform the operations of the above-described exemplary embodiments of the present
invention, or vice versa.

Although a few exemplary embodiments of the present invention have been shown
and described, the present invention is not limited to the described exemplary embodiments.
Instead, it would be appreciated by those skilled in the art that changes may be made to these
exemplary embodiments without departing from the principles and spirit of the invention, the

scope of which is defined by the claims and their equivalents.
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WHAT IS CLAIMED IS:

1. An operating method of a network comprising at least a base station, the method
comprising:

transmitting, performed by each of base stations, a downlink reference signal to a
terminal;

receiving, performed by a first base station, a strength of the downlink reference
signal from the terminal;

establishing, performed by the first base station, a downlink cell association with the
terminal;

determining, performed by the first base station, an identifier of a second base station
providing an uplink control channel,

transmitting, performed by the first base station, the identifier of a second base
station through the downlink cell association; and

establishing, performed by the second base station, an uplink cell association with the

terminal.

2. The method of claim 1, wherein the strength of the downlink reference signal is

measured by the terminal.

3. The method of claim 1, wherein a base station candidate group is updated by the

terminal based on the strength of the downlink reference signal.

4. The method of claim 1, further comprising:

receiving, performed by the second base station, an uplink reference signal.
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5. The method of claim 1, wherein the first base station is a macro base station and

the second base station is a small base station.

6. A base station, comprising:

a networking unit configured to transmit a downlink reference signal to a terminal,
and

a processor configured to establish a downlink cell association with the terminal,

wherein the processor further configured to determine an identifier of a second base
station providing an uplink control channel, and

wherein the networking unit further configured to receive a strength of the downlink
reference signal from the terminal, and to transmit the identifier of the second base station

through the downlink cell association.

7. The base station of claim 6, wherein the base station is a macro base station and

the second base station is a small base station.

8. An operating method of a terminal performed by the terminal, the method
comprising:

receiving a downlink reference signal from each of base stations;

measuring a strength of the downlink reference signal;

updating a base station candidate group by adding at least one base station among the
base stations to the base station candidate group;

establishing a downlink cell association with a first base station,;

receiving an identifier of a second base station providing an uplink control channel
from the first base station through the downlink cell association, wherein the second base

station is selected by the first base station; and
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identifier of the second base station.
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ABSTRACT

Provided is a method and an apparatus for uplink and downlink separated
connections, wherein a terminal may establish a downlink cell association with a downlink
base station, receive an identifier of an uplink base station providing an uplink from the
downlink base station to the terminal through an established downlink, and establish an
uplink cell association with the uplink base station using the identifier of the uplink base
station, and the downlink base station may select the uplink base station from among base

stations in a network based on an uplink reference signal and a bias factor.
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Application number of the previocusly

filed application

Filing date {YYYY-MM-DD)

Intellectual Property Authority or Country

Publication Information:

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

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

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

publication at eighteen months after filing.

Representative Information:

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

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

Please Select One:

e Customer Number

US Patent Practitioner

(O Limited Recg)!g.nition 537 CF‘% 11.9)

Customer Number

3995
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Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of | 15173635 2016-06-04
Prior Application Status | Patented Remove
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15/173635 Continuation of ~| [14/229300 2014-03-28 9392633 P016-07-12
Additional Domestic Benefit/National Stage Data may be generated within this form
. Add
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(1)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2013-0033568 KR D013-03-28
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

This application (1) claims priority to or the benefit of an application filed hefore March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA. . IPR2024-00619
Petitioners" Ex-1002———
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Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

(1).

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

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

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

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

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

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

Applicant {1

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

identified in this section.

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

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | §\rr) | EGTUAL DISCOVERY CO., LTD

Mailing Address Information For Applicant:

Address 1 10th FI., 511, Samsung-ro, Gangnam-gu

Address 2

City Seoul State/Province

Country | kR Postal Code 135-090
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

IPR2024-00619
Petitioners' Ex. 1002

Ex. 1002.00038
EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

Attorney Docket Number | MUH-233C2{ENV)

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK

Assignee 1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name INTELLECTUAL DISCOVERY CO., LTD
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 10th FI., 511, Samsung-ro, Gangnam-gu
Address 2
City Seoul State/Province
Countryi KR Postal Code 135-090
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

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

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

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

Signature [f{Jun-Hwa Jeong/ Date (YYYY-MM-DD)| 2017-05-26
First Name | Jun-Hwa Last Name | [eong Registration Number | 68,419
Additional Signature may be generated within this form by selecting the Add button.
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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
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc the following routine uses:

1

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

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

Arecord in this system of reccerds 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 tc 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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.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 geverning 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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Attorney Reference: MUH-233

ASSIGNMENT OF AND DECLARATION FOR APPLICATION FOR UNITED STATES LETTERS
PATENT

WHEREAS ___Hyung Yeol LEE and Kwang Soon KIM , hereinafter referred to collectively as the

assignor and inventor, has invented a certain improvement relating to
METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK,

[X] said application being attached hereto;
[ ]said application having been filed in the United States Patent and Trademark Office on

, as Application Serial No. , and was amended
on (if applicable);
[ ] the specification of which was filed under the Patent Cooperation Treaty on ,
Serial No. , the United States of America being designated.

AND WHEREAS _ Intellectual Discovery Co., Ltd. of 10" FL., 511, Samsung-ro, Gangnam-gu, Seoul 135-
090, Republic of Korea , hereinafter referred to as the assignee or applicant, is desirous of acquiring the entire
right, title and interest in and to said application, including any and all divisions and continuations thereof, and
in and to said invention and any and all patents which may be granted therefor, including any and all renewals,
reissues and prolongations thereof;

NOW THIS WITNESSETH, that for and in consideration of One Dollar ($1.00), and other good and
valuable consideration paid by said assignee to said assignor, the receipt of which is hereby acknowledged,
said assignor hereby assigns, sells and transfers to said assignee, and said assignee's successors and assigns,
the full and exclusive right, title and interest in and to said application, including any and all divisions and
continuations thereof, and in and to said invention and any and all patents which may be granted therefor,
including any and all renewals, reissues and prolongations thereof; said assignee, and said assignee's
successors and assigns, to have, hold, exercise and enjoy the said application, including any and all divisions
and continuations thereof, and the said invention and any and all patents which may be granted therefor,
including any and all renewals, reissues and prolongations thereof, with all the rights, powers, privileges and
advantages in anywise arising from or appertaining thereto, for and during the term or terms of any and all
such patents when granted, including any and all renewals, reissues and prolongations thereof, for the use and
benefit of said assignee, and said assignee's successors and assigns, in as ample and beneficial a manner as the
said assignor might or could have held and enjoyed the same, if this assignment had not been made.

AND said assignor hereby agrees to perform, upon the request of said assignee, or said assignee's
successors or assigns, any and all acts relating to the obtaining or to the asserting of said patents, including any
and all renewals, reissues and prolongations thereof.

AND said assignor authorizes and requests the Commissioner of Patents and Trademarks to issue
Letters Patent on said application, and on any and all divisions and continuations thereof, to said assignee, and
said assignee's successors and assigns, in accordance herewith.

As an above-named inventor, I hereby declare that the above-identified application was made or
authorized to be made by me, and that I am the original inventor or an original joint inventor of a claimed

invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18
U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

Address all correspondence and telephone calls to Rabin & Berdo, P.C., 1101 14" Street, N.W., Suite
500, Washington, D.C. 20005, Telephone: (202) 371-8976; Fax: (202) 408-0924, Customer No. 23995.
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Attorney Reference: MUH-233

OR APPLICATION FOR UNITED STATES LETTERS PATENT

WITNESS: ASSIGNOR: %
Signature: Signature:

Name: Legal Narmg Yeol LEE

Address: Date: _ March 21, 20! ‘7‘

WITNESS: ASSIGNOR: - .+ Ao I
Signature: Signature: i —

Name: Legal Namc?:.w”"‘!I”(fiféng Soon KIM

Address: Date: _ Mveh 217, QDf:;L

RABIN & BERDO, P.C., Washington, D.C.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/606,985
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
7 GFR 1.16(K) (). or () N/A N/A N/A 300 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 360 N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) 8 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
L Total . i “ =
s (37 CF% ?.16(i)) Minus = OR =
= Independent * Minus | *** =
E (37 oiR 1.16(h)) = OR =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = _ OR _
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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Ex. 1002.00057




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 REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
15/606,985 05/26/2017 2414 730 MUH-233C2(ENV) 8 3
CONFIRMATION NO. 7801
23995 FILING RECEIPT
Rabin & Berdo, PC
1101 14TH STREET, NW AN LG R AE A AUTAN Ar
SUITE 500

WASHINGTON, DC 20005
Date Mailed: 06/07/2017

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)

Hyung Yeol LEE, Seoul, KOREA, REPUBLIC OF;

Kwang Soon KIM, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

INTELLECTUAL DISCOVERY CO., LTD, Seoul, KOREA, REPUBLIC OF;
Assignment For Published Patent Application

INTELLECTUAL DISCOVERY CO., LTD, Seoul, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 23995

Domestic Priority data as claimed by applicant
This application is a CON of 15/173,635 06/04/2016 PAT 9681474
which is a CON of 14/229,300 03/28/2014 PAT 9392633

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 10-2013-0033568 03/28/2013

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

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 06/05/2017

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/606,985

Projected Publication Date: 09/14/2017

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK
Preliminary Class

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

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

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

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

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

NOT GRANTED

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

SelectUSA

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/606,985 05/26/2017 Hyung Yeol LEE MUH-233C2(ENV)
CONFIRMATION NO. 7801
23995 PUBLICATION NOTICE
Rabin & Berdo, PC
1101 14TH STREET, NW IR AR
SUITE 500

WASHINGTON, DC 20005

Title:METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK

Publication No.US-2017-0265235-A1
Publication Date:09/14/2017

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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ADRA0)E AT D2 54 A5 AV FARA), BF 28 FAY
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<61> A " VAS FR O WY T AR A da s Al 7Hst

<62 4% 93 AT SR F WY 4 AATLE S48 4% 932 220 A A

<63> S P43 A= 2HE 3% 938 B AT €A VAN=m ARs T

. Hge 4% 93 /AT 4RE A4s] 4% 93 NI FR T U

<65> HE e ¥4 Te §4 9EY 4 A,

<66> T 4= g AAde uE Y EYI B4 dHo Al EETo|u),

<67> T 4o A, ©=(402), st P 71A=404), A4 P 71/ =406) 2 F
W72 = (408) 9 3 W e] AdgdE 4 gy,

<68> steF ©13 7)1 A =(404), A €3 1A=2(406) D FH /1A Z403)e Y E
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27 (410)0 A, MEYZ U B9 7

22 9222 AFE ¢ dok. 55 7
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)
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FoAn. GRUNES FAR HF 973 E AFE 4T Br 14ag
A4ozREe 150 M7 242+ .
<4 BAUB)NA, BT S UG HF F2 7)E A&l 7wt B

75 U2 E SHE a1 93 7)E A5 A6 Fuste B AAF
5 % 8% 92 ATUWHNE BT F AT BRUADS ESRY 7ATE

4Ro0H A9 B39 §¢ 93 NE BT F AT 2 A2 25 8%

Ba 7w Aes AFE VAxS 8F BA 7ATU) R 2HE 7 A
<76 FA430) A, FE(402) LSRR FA 7)A = (404) Fhe] b HA HEe]
ofFeold o otk st Ha AL 3 2 A A o Ao

<77> G (402)2 &3 H3 NAF(404)3) 513 B3 A A4S ded 4 9l
w3k, B3 WA Z)AF(404)S R (402) 9 S WA A LS HEd 4 Q).

<78> B (440) 0 A, BHR(402) 2 Bo) A= SolA A ¥ vE AvE A

of
nd

T AT B2 WY JHEE B FFo] VA=SNA AF €3
AE AEs AEL 5 v oA, B VAFES GAMI0) A FE(40

2)o] Al ot F WA 71E Aol i 45" 4% "HA NAT FR L9 7R

<79> ojF-o] dAENA, FHael ZIATE F e VA=l 4 Ha JA=
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(406)22A st ®A ZIA =0 osf d9d = ot §F BA A=
(404)0l o3l dEe 7|A=g A2 7|A=xez ¥dd ¢ A9, dEAE, FF 9
A 7IA=@6)S AF H2 7lE et A" B vlATE T oshE "Ha 7
A= (404)00 ofsf dEE 7]A=d = vt

<80 }E]'ﬁc]' "ﬁi 7]
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fob
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™
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A
iy
'
=
1o,
=
HE
L
=
=
=
R
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=
i
He

<81 A FAa 71E AR FUkEE FF "Ha 7| AT404)9] 1D 2 7FE AR
=l A g e HEGINER FAE 5 Y. 7 A9 HEGIUDES 7

29 MEYA A2 e EeERA $49 ¢ A AW, 4% 93 )

AN

M E = 3GPP LTE-A9l ;MY M=o A ALEHE AS2/A53(Layer/Layer) WA A]

=3 Asd g v A9 ALY JRe 2 AlF 9¥a vRE A

i

(Physical Uplink Shared Channel; PUSCIDS B3] AL"E 4 Jub. &A=, A4gk
WA 7F AEE PUSCHE S8 A42 5 .

<82> A% B2 VT AEE A A VAT A AT Ha Al Aed

<83> GA 0N A, AEF BA 7E AEE FAR Beo VATES] 442

Ad A% "a A Adae] A7 32 HE 848 3 HAa 7|AmU e R dE
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2 5 vk 8% 93 A% UDE Br ALY A%eERE 4 9

AT Age A7 2 \F asg SAg 9y
<Bd> Y 229 24 el tal a7 Al gt
<85> B 7IARES AW ¥ 71F s W9 % g3 7R 5404 9] DB

Azste] EYA WolA] 818 83 7|23 (404) S 288 4 v}
<86> A HA 7E A& A7l 2 HE 24T F8 HA 7)1 AT404) B B

of 7IAm g 44 o] ME ds Tl ofF dA VAFU) e dEgd ¢ 9

=
7> AU, 33 B2 AATDE Bre] AAREY 270 R
A%E 4% 43 AT A59) AV Neae] Bie) AATE F 4F 93 ]

A=(406)= 24T 7 Aok AT F2 7)A406) G2U02)NA FF F2E

AFT Z1A=7L 9 A
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+
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)
ol
rlu
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o
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o
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N,
H:

S A WA 71AT406) 02 2AT 4 ).

<89> ateF Ja 7)1 T (400 B ATEY AR o RmEE Aed ¥ Ha
1 Az A7l 5 hE 84l vEEte] A A VI AF406)S 2EE g 9
=

<90 3% 93 AATUDES BF 2 A5 A7 F)wEte] Bae] /A5
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B BA VA=6) s 2R ¢ vk A% 4 A Ml ZF FA 7
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Nz AAN AN BY 24T AGFOEN FHY A FA AE A7)

9 5ot S 92 ATUNE B JA55Y 4ow

f
o
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g
ofy
4,
2,

@ 93 7z Aol A 2 A LAE Agetd B4e) K55 Az o
@AY $a A5 A7EL ANE S A 8T B2 ANFU0 e AnE B

o0
4
°>
o
fol

Al

~J

15 5 7% £

7=

=)

Z1
e

& Fal g A7l dedts 7R
g A W3 A X (406) 02 AAd ¢ gl

91> GA460)N A, dd WA 7AZ(hHE A Ha VAT ARS v
(402)2 T =wg 5 Qry 97|A, A A AT ARE B NAFE F
G020 A A F3E ATL 4F F3 7A=0U@06 DY dv. 54
WA VA0S A Fa 1A= 406)9] D8 Gz A5 4 9u
FR402) = FF F2E 5d 5 P2 NATUNERE 4% g3z AT
(406)¢] IDE F41g 5 Ut

0. ATl A, B (402) 2D A4 D3 /1A =(406) o] A D3 A

HY

F0]
o] Fojd & vk, A €A AE5ES A Ha 4 359 7 Yo

<93 FEH(402)2 AR "o TIAF406)0 Tdkste] AR " 712 =5(406) 9 A
& Ha A A4S AET 5 dvk, 9T402) 48 Ha 714 T406)9] IDE A}
g8to] Maa g 559 JAZE B AY J3 AT 08)E H4EE ¢ 9
T = A B e G TV g e e s Rt i e B e

<94 HAE (480 B 485)00 A, BT (402)2 HdHE A H2Z 2 T JA2E AL
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F8to] Balgd 9l

95> A (480) 90 A, @R (402)2 % P2 NATUMT 3F P2 T F
A ¢ vk, S HWa 7IAF400) T &Y FAE T, FT402) 2 UES
AZFH delHe FAT 5 9t

<96> A (485) A, @& (402)2 A% P33 VAT 404)T FF Ha FAs P

FL A A Ha AU A Has B, g2i2)2E HES

<97> ded B2 A5s 6, g9 4% 92 2 ot F3 77l st

<95 a0 B 1 A% 93 4 442 Adhshr] 99 AERE A9
<99 [_1\‘"—_]1'_ ]_]
FEERE Hxel AY
A Ha 7L 55 7 o] 249 51 "2 71E Az 28 2As= AT "3 J1A
29 339l JA=E9] TYAE.
a1 |3 AA=29 1 o] 4&W o1 93 A=Y 10 Ase 4 359 5 I8
e Ao EHMo A AT "3 7e 429 25E YEs 0 B
HE A~ 52 So A A 71Ag FH 7Y FH 71AZE

A AE5E.

o7, ¥l ReferenceFlag?] Fto] 1o]H A5F Y3 715 Aot A
24 "3z e dzE Ao A% Ad 5 du, Ws
ReferenceFlag?] gro] 0”1, A< B3 7| Hos ¥4 93 f45

AT AL 4 e

dute] 10 dale] uRd 10 Ex AR 29d gAY 0

TF I3 A Az AP Aol A 599 4% 92 Jle Az APl

R AA=0] 490 AY 8% 4

R EW P EC T ot 93 ATl A G324 A5 A D A g ol ]k
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of 24t 4 ¥ 7 A= 1D
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100~ A71A, A% B 7)Ao b, B D, 4F B2 44 A5 A7) 2

A A 7|Axe DE 71EY UEYIT AAE BE ZREZONA ALEEE A

HY o o

<101~ T 4dA AYE dASL & 183 #Azdd Ased 77300 2 oHg
(2000 &fsl 82 4 ot

w10 A, @] WEADEEI)E NEDD U B4 7)H T35

Zztezw Ry 8¢ A 7FE AxE A ¢ duk AR (220)= st "Aa 7

&= Az AVl FA4E 4 da, SHE Aol Vet HEHZ WY 559

<103> AT B(200) = MEYAR(210)E 5 s+8 873 7/ 51k 83
A HJEs A9 4 drg, HEQAR(210)E 3% 928 B8 % J2 74T
(404) o m8 F2200)elA A HAE ANTE A3 Fa M1A4F406)9 IDE
%:A

g gk, R, AeR20)= MELHFQIOE Tl 4% €3 JAx

(406)¢] 1IDoll 7]daled A3 P 7AT406)3% 4 2 4 HH5s 2HE 5

ot

<1045 g, MEYAR210)0E MEYA WY B39 7AZEdA 4 43 7]
F AeE Aed 7 U

105> Ae]F-(220)08 WESAF(210)02 T 4% W2 2 3% da2 A3
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<106> Z1A (1009 2 e H(120)= VMEHDF(110)S S8 ST(200)3 5% 3
34 F45E 49 5 sl UEYHER110)E UEYA WY 549 7ATE
o ZtogRE A% WA NFE 28 A7E FA" sl

<107~ A F(120)= &3 "z 7[& Aaf A7ld 7]¥kste w2(100) |
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FAE ATE A " 7AFU0)S 24T ¢ Adn. WEYAF(110)=
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o

AT F3 7A=Y IDE 921002 AET g A

<108> AelH(120)= VMEYZ W9 B9 JAxEY 4o ziy dédd 4
B vE Az A7) 2 A% 2400 vEbsie] A% Fa VA= A06)s 24
T A

<109~ =5 g o] whE $ e AR drh

<110 BE(402)7F S F2 7R 404) 2 AT Ha 7)A=406)d S g2

0 A% das Budd A&, BRUE S 4 45 B aF 9

<111 w(402) 2 S ga AT @04) ol A ¥a FEE AL (down
link control channel) 2 38t¢ &= wo]& A (down link data channel)e] ¥
g2 o da, @e02) B A% ¥a 7|AFU06) Tels d% g2 FEE AL
SOAE "W odoly Alde] d¥HE g A
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<113 S (402)2 A4 W3 7)A5404)9 F Y2 ALE Ad ke 4 F
2 AEE AEE & A7 AF HAY AF HH AEEFE YRE FAT F
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RIES NAF(1000E VEYT Azme] 5o A g matri e U9 2

_\‘:_IL
=
ko
5%
rr
o
ook
o
[u
&
(A
o
tle
35
—1?1.:[”
Bl
o>
e
—»

<,
e
=
)
>
i
ook
ko
[
uls

<116> H §
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oA " e NAS0009 Ha A5E R 922009 i AE5E T
& 27T 7 Ak, 5, A% 24 A% 93 71AA6)9 v dFE A o

2(402)¢ Ho AEFE T sht ool Jiwkste] 242 4 A
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s W g2t Ho)9] o4 1) s)dEe] 248 4 Aok

"
120- o714, i dELD He) BE AAE B, A4 AT A5 9
A AED F A B A AT 4F 930 A@ A5 94 13D >
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azis AR, A @A AATY B me WEQL 299 BHE e

= oged 5 an, 9Ad, 4719 e joad A5 Hole 4% we 4

HE e A, EmE WENZ A 44 deld A% Be HdE B A9

Fodh, WE et AXNTAA Fold 9¥ &E F A% WA 7R me 4
F9t 29t ¢e AUE 2EE 99 29 ¢ 90
x> %, 4% 939 ¥R 4F F 7D 4% @4 139 42 AU -
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130> T 62 Qo] ME A A9e By
SEE w58 Pade] A4 AAR, A% 42 4 4% 230 a4, 4 93
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©
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B
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o
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9O W2 BEHE 9w A4
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s
&
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—Ir

S
&

SESS s 92 2 4% 927 ReHE BE 359 ¥yl deEde W, &

6ol =AE AAE, & HA FAneA 49 R 4Y

s}

Ha Awe A gee] A

&
= Aol g 3o, 7M. A% Ja2 AME A g9 mheleliaH(biased)

<133> =7 e mhe 2 92 H1E5 A A% Fa9 AvgA dE8s Ve
wle}.
134> ded AAlds 7)E] HEAS AL BEe ZREg w2 74 A

Egj
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714, ES WODMA, 3GPP LTE 5! LTE-AE ¢ + dvt.

<135> g, o3 g 2 AY Fa9 g8 fbo] sHALR o|FojAER,
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%9 B9 §F wo W] BT [EE S Pl A SINRY E A
A &z BA 28 4 der, deld A% 50 ¥4 5 Ay
136 wa, 4% P ohetel, A AT 4FE weldte UG AkE o

<137> wE, UEHT AEEY] 5o stolq dAE HIF LR s, ©@Td

<138> =79 THEs B od® FEe] oldHEde e A% F2e AMEA

4
i1
o
i
©
=
?D
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s
>
o
=
H
N

] 352 Joo] SINRe] FolA SINRY A X

H
5
5
i

S8, F, OS> A BES T S Ak & 794 AR A% g
of, 4% W2E JNFOE AHE A Aol £ A%, 4F Fa9 AWIA

80 48 & 9rk.

<139 0]"5]")”)\1 gtg% %*7?]% 6’]—5-?”01 ;lj")‘é_g_:f‘., :j?‘.,ﬁ_fE.%“O% *rL'*éfi;’i‘., Q/EE

ALUCarithmetic logic unit), TRE Alg ZZAHA](digital signal processor),
nfe] A ZAFE, FPA(field programmable array), PLU(programmable logic unit),

ol AR XA A E= WH(instruction) AT SHE ¢ Jd= YE oy
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o FAe #ol, sty o] EE AHH Ee 59 54 FHEHE o446t 1d

2 A A FA T Sd AA0S) =AY 24 AA AelA s T sy
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ZEAAM e s Z2AA 5
o] ZEZ9E Fee 4 Q. R, WE T2 M(parallel processor) %
2o tE2 A7 T (processing configuration)®E 7}58pt},

<1405 AZE = AFH ZZ I (computer program), ZE=(code), WH
(instruction), & ol& F 3ht o9 &% ZgqTd 5 dor, Y3= d=
THEE Ay FAES TAHNAY 5HAE T ZEZF o0& (collectively)
g AAE BT ¢ A, AZEd /2 dHele e, Al A &ste 3
AHAY Ay FA o B8 Ee dHelHE AT e, oW FIY 7AH,

A4 (component ), E&]d A=A, 74 FA](virtual equipment), #TFEH A =)

20
k=
rle
=
k=
rlr
B

FE = A% F(signal wave)d] AFFo=Z, e YA o

2 7A S (embody) 2 ¢ Ak, AXEHOE WMEYAR d49 AFH A2E A

of BaEN, g4E WHoR AN 49D S Ak 2ZEY 2 o

o|B]= st oo} FHFE d= The VIE wAld A dE e v
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<141 AAalo] ohE MRS 9gY AFH e Fh eAE ¢ U ZRO
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15/606,985 05/26/2017 Hyung Yeol LEE MUH-233C2(ENV) 7801
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SUITE 500
WASHINGTON, DC 20005 | ART UNIT | PAPER NUMBER |
2646
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

firm@rabinberdo.com
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Application No. Applicant(s)
15/606,985 LEE ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
KASHIF SIDDIQUI 2646 f(‘;g‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 05/26/2017.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-8is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-8is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)X] The drawing(s) filed on is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)DXJ Al b)[] Some** ¢)[] None of the:
1.4 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) l:l Other-

Paper No(s)/Mail Date
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Application/Control Number: 15/606,985 Page 2
Art Unit: 2646

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION

Double Patenting
2. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a

result of activities undertaken within the scope of a joint research agreement. See

IPR2024-00619
Petitioners' Ex. 1002
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Application/Control Number: 15/606,985 Page 3
Art Unit: 2646

MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) -
706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AlA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be

used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.
3. Claims 1-8 rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-4 and 6 of U.S. Patent No. US 9681474 B2. Although the
claims at issue are not identical, they are not patentably distinct from each other
because:

a. Claim 1 of the instant application is substantially similar to claim 1 of the

patent but claims the same subject matter as said patent claim from the

perspective of the base station as opposed to the perspective of the terminal.

However, it would have been obvious to one of ordinary skill in the art at the time

the invention was filed that a terminal receiving from and transmitting to a

IPR2024-00619
Petitioners' Ex. 1002
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Application/Control Number: 15/606,985 Page 4
Art Unit: 2646

plurality of base stations would correspondingly require base station(s) which
transmit to and receive from said terminal.

b. Similar reasoning applies to instant claims 2-7 with regard to patent claims
1,1, 2, 3, 4, and 6, respectively.

C. Claim(s) 8 of the instant application merely broaden the scope of claim(s)
1 of the patent. It is well settled that broadening the scope of claims would have
been obvious to one of ordinary skill in the art in view of the narrower issued
claims. Inre Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982) and In re

Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KASHIF SIDDIQUI whose telephone number is
(5671)270-3188. The examiner can normally be reached on Monday through Thursday
6:30-16:30 (EST).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Kamran Afshar can be reached on (571)272-7796. The fax phone number

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

IPR2024-00619
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Application/Control Number: 15/606,985 Page 5
Art Unit: 2646

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.

/KASHIF SIDDIQUI/
Primary Examiner, Art Unit 2646
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SEARCH NOTES

Search Notes Date Examiner

Searched EAST

11/2/2017 KS

Searched Google Patents

11/2/2017 KS

Searched EPO/WIPO

11/2/2017 KS

Searched Inventor/Assignee

11/2/2017 KS

INTERFERENCE SEARCH

US Class/
CPC Symbol

US Subclass / CPC Group Date Examiner

/KASHIF SIDDIQUI/
Primary Examiner.Art Unit 2646

1IPR2024-00619
T “4-UUO T

U.S. Patent and Trademark Office

PetitranenspExo 100271102
Ex. 1002.00117




Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 15606985 LEE ET AL.
Examiner Art Unit
KASHIF SIDDIQUI 2646
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpA O T.D. O R.1.47
CLAIM DATE
Final Original [11/02/2017
1 v
2 v
3 v
4 v
5 v
6 v
7 v
8 v
U.S. Patent and Trademark Office Part of Paper No. : 20171102

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00118



EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.15606985_AccessibleVersion.htm[11/2/2017 2:26:12 PM]

Ref {iHits Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 §3 "15606985" US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:08
EPO; JPO;
DERWENT
L3 1110371 §( (HO4L5/0048 OR H04W24/10 US-PGPUB; CR ON 2017/11/02
OR H04W72/0413 OR USPAT; FPRS; 14:09
H04W76/021 OR EPO; JPG;
H04W76/025).CPC. ) DERWENT
L4 10562 Huplink with (handover handoff) US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:09
EPO; JPO;
DERWENT
L5 {1264 §3and4 US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:09
EPO; JPO;
DERWENT
L6 #3990 (serving with BS) same (target US-PGPUB; OR ON 2017/11/02
with BS) USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L7 447 5and 6 US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L8 i3 "20110183705" US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L9 {3990 (serving with BS) same (target US-PGPUB; OR ON 2017/11/02
with BS) USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L10 {10562 Huplink with (handover handoff) US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L11 {128 L9 same L10 US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L12 3 "20130331115" US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L13 {{i11005 §( (HO4W76/025).CPC.) US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
| ! PR2024-

19

Petitioners' Ex. 1002

Ex. 1002.00119



EAST Search History

EASTSearchHistory.15606985_AccessibleVersion.htm[11/2/2017 2:26:12 PM]

L14 {105 L10 AND L13 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

L15 3 "20100323749" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

L16 i3 "20060198601" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

L17 §5 "14229300" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

[23 i3 "20110183705" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

24 #3990 (serving with BS) same (target US-PGPUB; OR ON 2017/11/02

with BS) USPAT; FPRS; 14:10

EPO; JPO;
DERWENT

25 {{10562 Huplink with (handover handoff) US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

26 {128 [24 same 25 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

27 43 "20130331115" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

[28 {11005 #( (HO4W76/025).CPC.) US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

29 {105 25 AND 128 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

L30 i3 "20100323749" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

L31 i3 "20060198601" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

L32 45 "14229300" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT

L33 it "15173625" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPC; IPR2024-006:19

Petitioners' Ex. 1002

Ex. 1002.00120



EAST Search History

EASTSearchHistory.15606985_AccessibleVersion.htm[11/2/2017 2:26:12 PM]

L | IDERWENT . ; s ;
L34 {4 "15173635" US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L40 {4 "15173635" US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
L41 {2 "15593988" US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
St 43 "20110183705" US-PGPUB; CR ON 2015/08/20
USPAT; FPRS; 11:23
EPO; JPO;
DERWENT
S2 43158 (serving with BS) same (target US-PGPUB; OR ON 2015/08/20
with BS) USPAT; FPRS; 11:24
EPO; JPO;
DERWENT
S3 #7718 uplink with (handover handoff) US-PGPUB; CR ON 2015/08/20
USPAT; FPRS; 11:24
EPO; JPO;
DERWENT
S 107 &2 same S3 US-PGPUB; CR ON 2015/08/20
USPAT; FPRS; 11:24
EPO; JPO;
DERWENT
S5 2 "20130331115" US-PGPUB; CR ON 2015/08/20
USPAT; FPRS; 11:35
EPO; JPO;
DERWENT
S7 {1b234 ( (HO4W76/025).CPC. ) US-PGPUB; CR ON 2015/08/20
USPAT; FPRS; 12:51
EPO; JPO;
DERWENT
S8 1131 S3 AND S7 US-PGPUB; CR ON 2015/08/20
USPAT; FPRS; 12:52
EPO; JPO;
DERWENT
9 i3 "20100323749" US-PGPUB; CR ON 2015/08/20
USPAT; FPRS; 13:16
EPO; JPO;
DERWENT
S10 43 "20060198601" US-PGPUB; CR ON 2016/02/16
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
S11 {1 "14229300" US-PGPUB; CR ON 2016/03/21
USPAT; FPRS; 13:05
EPO; JPO;
DERWENT
S17 43 "20110183705" US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT
S18 {3623 (serving with BS) same (target US-PGPUB; OR ON #2016/ 10/ 10;
IPR2024-006:19

Petitioners' Ex. 1002

Ex. 1002.00121



EAST Search History

EASTSearchHistory.15606985_AccessibleVersion.htm[11/2/2017 2:26:12 PM]

Petitioners' Ex. 1002

with BS) USPAT; FPRS; 09:09

EPO; JPO;
DERWENT

S19 {9248 uplink with (handover handoff) US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S20 123 S$18 same S19 US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S21 {12 "20130331115" US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S22 18471 ( (HO4W76/025).CPC. ) US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S23 {161 S19 AND S22 US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S24 413 "20100323749" US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

825 43 "20060198601" US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S26 {13 "14229300" US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S27 {1 "15173625" US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S28 {12 "15173635" US-PGPUB; CR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S34 {4 "15173635" US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:05
EPO; JPO;
DERWENT

S35 {2 "15593988" US-PGPUB; CR ON 2017/11/02
USPAT; FPRS; 14:06
EPO; JPO;
DERWENT

EAST Search History (I nterference)

Ref Hits {{Search Query iDBs Default Plurals {Time

# Operator Stamp

L18 {174 {((serving with BS) same (target with §USPAT CR ON 2017/11/02

BS)).cim. 14:10
E i i i | 9

Ex. 1002.00122



EAST Search History

L19 1393 H((uplink with station) with group).cim. {USPAT #OR ON 2017/11/02
14:10

20 #0 L18 and L19 USPAT {OR ON 2017/11/02
14:10

21 #475 iH(uplink with (hand$over USPAT {OR ON 2017/11/02
hand$off)).cim. 14:10

22 {14 {L19 and L21 USPAT {OR ON 2017/11/02
14:10

L35 {174 #((serving with BS) same (target with USPAT #OR ON 2017/11/02
BS)).clm. 14:10

L36 393 ii((uplink with station) with group).cim. {USPAT {iCOR ON 2017/11/02
14:10

L37 {0 L35 and L36 USPAT #OR ON 2017/11/02
14:10

L38 475 ii(uplink with (hand$over USPAT #OR ON 2017/11/02
hand$off)).cim. 14:10

39 14 §L36 and L38 USPAT #OR ON 2017/11/02
14:10

S12 158 i((serving with BS) same (target with USPAT {{CR ON 2016/03/21
BS)).cim. 12:57

S13 {278 {((uplink with station) with group).cim. {USPAT {jOR ON 2016/03/21
12:57

S14 {0 S$12 and S13 USPAT HOR ON 2016/03/21
12:57

S15 {385 #(uplink with (hand$over USPAT #OR ON 2016/03/21
hand$off)).clm. 12:57

S16 {10 §S13 and S15 USPAT #OR ON 2016/03/21
12:58

9 164 ii((serving with BS) same (target with USPAT {OR ON 2016/10/10
BS)).cim. 09:09

S30  #307 #H((uplink with station) with group).cim. HUSPAT {OR ON 2016/10/10
09:09

S31 {0 $29 and S30 USPAT {OR ON 2016/10/10
09:09

832 1428 {(uplink with (hand$over USPAT {OR ON 2016/10/10
hand$off)).clm. 09:09

S33 {13  {iS30 and S32 USPAT #OR ON 2016/10/10
09:09

11/2/2017 2:26:08 PM
C:\ Users\ ksiddiqui\ Documents\ EAST\ Workspaces\ 15173635.wsp

IPR2024-00619
Petitioners' Ex. 1002

Ex. 1002.00123
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 15606985

Filing Date 26-May-2017
First Named Inventor Hyung Yeol LEE
Attorney Docket Number MUH-233C2(ENV)

Title of Invention

METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

INTELLECTUAL DISCOVERY CO.,, LTD 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9681474

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

?R2024 -00619

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimerﬁ |oners Ex. 1002

Ex 1002 001424
EAT TUUZLTUU T



| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 43572

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ignature /William E. Curry/

Name William E. Curry

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00125




Electronic Patent Application Fee Transmittal

Application Number:

15606985

Filing Date:

26-May-2017

Title of Invention:

METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND

DOWNLINK

First Named Inventor/Applicant Name:

Hyung Yeol LEE

Filer:

ROBERT BERDO/Jiujia Shao

Attorney Docket Number:

MUH-233C2(ENV)

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

1PR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00126




Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00127




Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15606985
Filing Date: 26-May-2017

Applicant/Patent under Reexamination: LEE

Electronic Terminal Disclaimer filed on February 8,2018

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00128



Electronic Acknowledgement Receipt

EFS ID: 31735744
Application Number: 15606985
International Application Number:
Confirmation Number: 7801
. . METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND
Title of Invention:
DOWNLINK
First Named Inventor/Applicant Name: Hyung Yeol LEE
Customer Number: 23995
Filer: ROBERT BERDOY/Jiujia Shao
Filer Authorized By: ROBERT BERDO
Attorney Docket Number: MUH-233C2(ENV)
Receipt Date: 08-FEB-2018
Filing Date: 26-MAY-2017
Time Stamp: 12:51:33

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $160
RAM confirmation Number 020818INTEFSW12513100
Deposit Account
Authorized User

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

IPR2024-00619
Petitioners' Ex. 1002

Ex. 1002.00129




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
33594
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
1c95aec4 5144dfoff911f0f2821847127e787|
bf1
Warnings:
Information:
30698
2 Fee Worksheet (SB06) fee-info.pdf no 2
4¢653d1c5ea709225ead2e554440f92e70ft
8be2
Warnings:
Information:
Total Files Size (in bytes): 64292

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00130




Docket No.: MUH-233C2(ENV)
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

First-Named Inventor: Hyung Yeol LEE
Application No.: 15/606,985

Filed: May 26, 2017

For: METHOD AND APPARATUS FOR

SEPARATED CONNECTIONS OF UPLINK
AND DOWNLINK

RESPONSE

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Confirmation No.: 7801
Art Unit: 2646

Examiner: Kashif Siddiqui

In response to the Office Action dated November 8, 2017, favorable reconsideration of

the above-identified patent application is respectfully requested in view of the following.

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00131



Application No.: 15/606,985 Docket No.: MUH-233C2

REMARKS
Claims 1-8 are currently pending in the application. Favorable reconsideration is

respectfully requested in view of the comments herein.

1. Double Patenting Rejection

Claims 1-8 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-4 and 6 of U.S. Patent No. U.S. 9,681,474. Withdrawal of the

rejection is respectfully requested in view of the terminal disclaimer submitted herewith.

II. Conclusion

In view of the foregoing, it is respectfully submitted that this application is in condition
for allowance. Accordingly, such action, and the passing of this case to issue are requested.

Should the Examiner feel that a conference would help to expedite the prosecution of this
application, the Examiner is hereby invited to contact the undersigned counsel to arrange for
such an interview.

The amount of $160 is submitted as the Terminal Disclaimer fee. Should any fee be
required, the Director is hereby authorized to charge the fee to Deposit Account No. 18-0002,
and is requested to advise the undersigned accordingly.

Respectfully submitted,

o A
el oy & )
< E\«‘ﬂ\ ../‘/j"' {-,-r-‘*’““”‘w“.‘,j\‘::y ’ﬂ\_r_m'-*\-\‘ .

b

g
%

February 8, 2018

Date William Curry — Reg. No. 43,572
RABIN & BERDO, PC — Cust. No. 23995
Facsimile: 202-408-0924

WEC/ns Telephone:  202-371-8976

2 IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00132



Electronic Acknowledgement Receipt

EFS ID: 31737164
Application Number: 15606985
International Application Number:
Confirmation Number: 7801

Title of Invention:

METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND

DOWNLINK

First Named Inventor/Applicant Name:

Hyung Yeol LEE

Customer Number:

23995

Filer:

ROBERT BERDO/Jiujia Shao

Filer Authorized By:

ROBERT BERDO

Attorney Docket Number:

MUH-233C2(ENV)

Receipt Date: 08-FEB-2018
Filing Date: 26-MAY-2017
Time Stamp: 12:52:30

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Amendment/Req. Reconsideration-After
Non-Final Reject

MUH-233C2_Response_2-8-18.

31983

pdf

b2321

c1f76cdbc3b886eeed0462814ee04d31aae

no

Warnings:

Petitioners' Ex. 1002
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Information:

Total Files Size (in bytes): 31983

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IPR2024-00619
Petitioners' Ex. 1002
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5506 9s5 LEE etal.
H “ ““H Examiner Art Unit
KASHIF SIDDIQUI 2646
CPC
Symbol Type Version
HO4W F 2013:01-01
HO4L | 20130101
HO4W | 2013-01-01
HO4W | 2013:01-01
HO4W | 2018-02:01
HO4W | 2018-02-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 8
/Kashif Siddiqui/ 20 March 2018 ) ) A
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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.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

23995 7590 04/04/2018 | EXAMINER |
Rabin & Berdo, PC SIDDIQUI, KASHIF
1101 14TH STREET, NW
SUITE 500 | ART UNIT PAPER NUMBER |
WASHINGTON, DISTRICT OF COLUMBIA 20005 2415

UNITED STATES OF AMERICA DATE MAILED: 04/04/2018

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/606,985 05/26/2017 Hyung Yeol LEE MUH-233C2(ENV) 7801

TITLE OF INVENTION: METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK

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

REGULAR SMALL $500 $0.00 $0.00 $500 07/05/2018

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.
IPR2024-00619
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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
Commissioner for Patents
P.O. Box 1450
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 appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

23995 7590 04/04/2018 . ore . e
. Certificate of Mailing or Transmission
Rabin & Berdo, PC I hereby certify that this Fee(s) Transmittal is being deposited with the United
1101 14TH STREET. NW States Postal Service with sufficient postage for first class mail in an envelope
’ addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 500 transmitted to the USPTO (571) 273-2885, on the date indicated below.

WASHINGTON, DISTRICT OF COLUMBIA 20005
UNITED STATES OF AMERICA

(Depositor's name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/606,985 05/26/2017 Hyung Yeol LEE MUH-233C2(ENV) 7801

TITLE OF INVENTION: METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
REGULAR SMALL $500 $0.00 $0.00 $500 07/05/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SIDDIQUI, KASHIF 2415 455-434000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 1
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 2

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 3
- P \ \ L 2 registered patent attorneys or agents. If no name is

Fee Address” indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

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)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ 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) M| Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (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)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Typed or printed name Registration No.

1DR2N2A4 nnsdn
T IS T-UUoTY
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mens,  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.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/606,985 05/26/2017 Hyung Yeol LEE MUH-233C2(ENV) 7801
23995 7590 04/04/2018 | EXAMINER |
Rabin & Berdo, PC SIDDIQUI, KASHIF
1101 14TH STREET, NW
SUITE 500 | ART UNIT PAPER NUMBER |
WASHINGTON, DISTRICT OF COLUMBIA 20005 2415
UNITED STATES OF AMERICA DATE MAILED: 04/04/2018

IPR2024-00619
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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. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and \ﬁyﬁa ll‘fO‘E‘?B
is referenced by either a published application, an application open to public 1nspect1ciy i 155&%

9. A record from this system of records may be disclosed, as a routine use, to a Federdl
enforcement agency, if the USPTO becomes aware of a violation or potential violation of ldW or regufatlon



Application No. Applicant(s)
; . 15/606,985 LEE et al.
Notice OfAllowab//”:V Examiner Art Unit AlA Status
KASHIF SIDDIQUI 2646 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to 02/08/2018.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-8 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) MAIl by (JSome  *c) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J 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 areply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

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

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

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

/Kashif Siddiqui/
Primary Examiner, Art Unit 2415

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180320
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Application/Control Number: 15/606,985 Page 2
Art Unit: 2415

Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under

the first inventor to file provisions of the AlA.

DETAILED ACTION

Allowable Subject Matter

2. In view of amended claims and further search, Claims 1-8 are allowed.

3. The following is an examiner’s statement of reasons for allowance:

The reasons for Allowance are the same as those presented by the Applicant in
the Remarks submitted on 02/08/2018.

Any comments considered necessary by applicant must be submitted no later than
the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KASHIF SIDDIQUI whose telephone number is (571)270-
3188. The examiner can normally be reached on M-R 6:00 EST to 16:00 EST.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00143



Application/Control Number: 15/606,985 Page 3
Art Unit: 2415

interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jeffrey Rutkowski can be reached on 571-270-1215. 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.

/KASHIF SIDDIQUI/
Primary Examiner, Art Unit 2415

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00144



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 15/606,985 LEE etal.
H““H““ H“m HH“‘ o s
KASHIF SIDDIQUI 2646
CPC - Searched*
Symbol Date Examiner
H04L5/0048 OR H04W24/10 OR H04W72/0413 OR H04W76/021 OR 11/2/2017 KS
HO4W76/025
Updated 03/20/2018 KS
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes

Primary Examiner, Art Unit 2415

U.S. Patent and Trademark Office
Page 1 of 1

Search Notes Date Examiner
Searched EAST 11/2/2017 KS
Searched Google Patents 11/2/2017 KS
Searched EPO/WIPO 11/2/2017 KS
Searched Inventor/Assignee 11/2/2017 KS
Updated 03/20/2018 KS
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

Keyword search of the claims 03/20/2018 KS
/Kashif Siddiqui/

IPR2024-00619

etitfoners %:,tP02 20780320
Ex. 1002.00145




EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.15606985_AccessibleVersion.htm[3/20/2018 2:03:51 PM]

Ref {iHits Search Query DBs Default {iPlurals {iTime

# Operator Stamp

L1 {3 "15606985" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 13:54
EPO; JPO;
DERWENT

L2 3 "20110183705" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L3 {4120 (serving with BS) same (target US-PGPUB; OR ON 2018/03/20

with BS) USPAT; FPRS; 14:00

EPO; JPO;
DERWENT

L4 {11059 ijuplink with (handover handoff) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L5 {135 L3 same L4 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L6 3 "20130331115" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L7 {5356 ( (HO4W76/025).CPC. ) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L8 60 L4 AND L7 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L9 i3 "20100323749" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L10 {3 "20060198601" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L11 {5 "14229300" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

L17 {3 "20110183705" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

P | PR2024-00619

Petitioners' Ex. 1002

Ex. 1002.00146



EAST Search History

EASTSearchHistory.15606985_AccessibleVersion.htm[3/20/2018 2:03:51 PM]

L18 {4120 (serving with BS) same (target US-PGPUB; OR ON 2018/03/20
with BS) USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L19 §11059 {uplink with (handover handoff) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L20 {135 L18 same L19 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L21 {3 "20130331115" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L22 {5356 ( (HO4W76/025).CPC. ) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L23 {60 L19 AND L22 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L24 i3 "20100323749" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L25 {3 "20060198601" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L26 {5 "14229300" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L27 {1 "15173625" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L28 {4 "15173635" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L34 {4 "15173635" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L35 {2 "15593988" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L36 {3 "15606985" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L37 107958 {{( (HO4L5/0048 OR H04W24/10 US-PGPUB; OR ON 2018/03/20
OR H04W72/0413 OR USPAT; FPRS; 14:00
H04W76/021 OR EPO; JPO; IPR2024-0064 9
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P JHo4w76/025).CPC. ) IDERWENT , \ :
L38 {11059 {juplink with (handover handoff) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L39 {1303 L37 and L38 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L40 4120 (serving with BS) same (target US-PGPUB; OR ON 2018/03/20
with BS) USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L41 {48 L39 and L40 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L42 43 "20110183705" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L43 {4120 (serving with BS) same (target US-PGPUB; OR ON 2018/03/20
with BS) USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L44 11059 {uplink with (handover handoff) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L45 {135 L43 same L44 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L46 {3 "20130331115" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L47 {5356 ( (HO4W76/025).CPC. ) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L48 {60 L44 AND L47 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L49 {3 "20100323749" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L50 §3 "20060198601" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L51 {5 "14229300" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L52 {3 "20110183705" US-PGPUB; OR ON \2018/03/201
IPR2024-00619
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USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L53 {4120 (serving with BS) same (target US-PGPUB; OR ON 2018/03/20
with BS) USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L54 §11059 {uplink with (handover handoff) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L55 {{135 L53 same L54 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L56 i3 "20130331115" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L57 {5356 ( (HO4W76/025).CPC. ) US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L58 {60 L54 AND L57 US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L59 3 "20100323749" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L60 {3 "20060198601" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L61 {5 "14229300" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
Le2 {1 "15173625" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L63 {4 "15173635" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L64 {4 "15173635" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
L65 {2 "15593988" US-PGPUB; OR ON 2018/03/20
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT
S1 i3 "20110183705" US-PGPUB; OR ON 2015/08/20
USPAT; FPRS; 11:23
EPO; JPO;
DERWENT IPR2024-006:19
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S2 {3158 (serving with BS) same (target US-PGPUB; OR ON 2015/08/20
with BS) USPAT; FPRS; 11:24

EPO; JPO;
DERWENT

S3 {7718 uplink with (handover handoff) US-PGPUB; OR ON 2015/08/20
USPAT; FPRS; 11:24
EPO; JPO;
DERWENT

S4 {107 S2 same S3 US-PGPUB; OR ON 2015/08/20
USPAT; FPRS; 11:24
EPO; JPO;
DERWENT

S5 {2 "20130331115" US-PGPUB; OR ON 2015/08/20
USPAT; FPRS; 11:35
EPO; JPO;
DERWENT

S7 {5234 ( (HO4W76/025).CPC. ) US-PGPUB; OR ON 2015/08/20
USPAT; FPRS; 12:51
EPO; JPO;
DERWENT

S8 {131 S3 AND S7 US-PGPUB; OR ON 2015/08/20
USPAT; FPRS; 12:52
EPO; JPO;
DERWENT

S9 3 "20100323749" US-PGPUB; OR ON 2015/08/20
USPAT; FPRS; 13:16
EPO; JPO;
DERWENT

S10 43 "20060198601" US-PGPUB; OR ON 2016/02/16
USPAT; FPRS; 14:00
EPO; JPO;
DERWENT

S11 {1 "14229300" US-PGPUB; OR ON 2016/03/21
USPAT; FPRS; 13:05
EPO; JPO;
DERWENT

S17 §3 "20110183705" US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S18 {3623 (serving with BS) same (target US-PGPUB; OR ON 2016/10/10

with BS) USPAT; FPRS; 09:09

EPO; JPO;
DERWENT

S19 19248 uplink with (handover handoff) US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S20 {123 518 same S19 US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S21 {2 "20130331115" US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT

S22 118471 ( (HO4W76/025).CPC. ) US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO; IPR2024-00619
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R l JDERWENT , ‘ :
S23 (61 S19 AND S22 US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT
S24 3 "20100323749" US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT
S25 43 "20060198601" US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT
S26 {3 "14229300" US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT
S27 {1 "15173625" US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT
S28 {2 "15173635" US-PGPUB; OR ON 2016/10/10
USPAT; FPRS; 09:09
EPO; JPO;
DERWENT
S34 {4 "15173635" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:05
EPO; JPO;
DERWENT
S35 {2 "15593988" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:06
EPO; JPO;
DERWENT
S36 {3 "15606985" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:08
EPO; JPO;
DERWENT
S37 110371 {i( (HO4L5/0048 OR H04W24/10 US-PGPUB; OR ON 2017/11/02
OR H04W72/0413 OR USPAT; FPRS; 14:09
H04W76/021 OR EPO; JPO;
H04W76/025).CPC. ) DERWENT
838 {10562 {uplink with (handover handoff) US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:09
EPO; JPO;
DERWENT
S39 {1264 S37 and S38 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:09
EPO; JPO;
DERWENT
$40 113990 (serving with BS) same (target US-PGPUB; OR ON 2017/11/02
with BS) USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S41 47 S39 and $40 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
$42 i3 "20110183705" US-PGPUB; OR ON \2017/11/02;
IPR2024-00619
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USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
$43 {13990 (serving with BS) same (target US-PGPUB; OR ON 2017/11/02
with BS) USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S44 {10562 {juplink with (handover handoff) US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S45 {128 $43 same S44 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
$46 43 "20130331115" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S$47 411005 {{( (HO4W76/025).CPC. ) US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
$48 {105 $44 AND $47 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
$49 i3 "20100323749" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S50 3 "20060198601" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S51 {5 "14229300" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S52 {3 "20110183705" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S53 13990 (serving with BS) same (target US-PGPUB; OR ON 2017/11/02
with BS) USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S54 10562 {juplink with (handover handoff) US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S55 4128 S53 same SH4 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S56 {3 "20130331115" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT IPR2024-00619

EASTSearchHistory.15606985_AccessibleVersion.htm[3/20/2018 2:03:51 PM]

Petitioners' Ex. 1002

Ex. 1002.00152



EAST Search History

S57 {11005 §( (HO4W76/025).CPC. ) US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S58 {105 S54 AND S57 US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S59 i3 "20100323749" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S60 43 "20060198601" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S61 {5 "14229300" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S62 {1 "15173625" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S63 {4 "15173635" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S64 14 "15173635" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
S65 {2 "15593988" US-PGPUB; OR ON 2017/11/02
USPAT; FPRS; 14:10
EPO; JPO;
DERWENT
EAST Search History (I nterference)
Ref (Hits {Search Query DBs {Default Plurals {iTime
# Operator Stamp
L12 {178 i((serving with BS) same (target with USPAT §{OR ON 2018/03/20
BS)).cIm. 14:00
L13 {441 {((uplink with station) with group).cim. HUSPAT {{OR ON 2018/03/20
14:00
L14 0 L12 and L13 USPAT {OR ON 2018/03/20
14:00
L15 497 i(uplink with (hand$over USPAT {OR ON 2018/03/20
hand$off)).clm. 14:00
L16 {14 {L13 and L15 USPAT {OR ON 2018/03/20
14:00
L29 {178 H((serving with BS) same (target with USPAT {{OR ON 2018/03/20
BS)).clm. 14:00
L30 441 H((uplink with station) with group).cim. HUSPAT {{OR ON 2018/03/20
14:00
L31 0 L29 and L30 USPAT §{{OR ON 2018/03/20
14:00
i i i N ZULw 3’96]9
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L32 {497 i{j(uplink with (hand$over USPAT {OR ON 2018/03/20
hand$off)).clm. 14:00
L33 {14 L300 and L32 USPAT {{OR ON 2018/03/20
14:00
L66 178 §((serving with BS) same (target with USPAT §{OR ON 2018/03/20
BS)).clm. 14:00
L67 441 §((uplink with station) with group).cim. HUSPAT {OR ON 2018/03/20
14:00
L68 {0 L66 and L67 USPAT {OR ON 2018/03/20
14:00
L69 497 {i(uplink with (hand$over USPAT {{OR ON 2018/03/20
hand$off)).clm. 14:00
L70 {14 {iL67 and L69 USPAT {{OR ON 2018/03/20
14:00
L71 #178 H((serving with BS) same (target with USPAT {{OR ON 2018/03/20
BS)).clm. 14:00
L72 441 {((uplink with station) with group).cim. HUSPAT {{OR ON 2018/03/20
14:00
L73 {0 L71 and L72 USPAT {{OR ON 2018/03/20
14:00
L74 497 i(uplink with (hand$over USPAT {{OR ON 2018/03/20
hand$off)).clm. 14:00
L75 14 iL72 and L74 USPAT {{OR ON 2018/03/20
14:00
S12 158 {((serving with BS) same (target with USPAT {OR ON 2016/03/21
BS)).clm. 12:57
S13 278 {((uplink with station) with group).cim. HUSPAT {iOR ON 2016/03/21
12:57
S14 {0 S12 and $13 USPAT {OR ON 2016/03/21
12:57
S15 {385 {i(uplink with (hand$over USPAT {OR ON 2016/03/21
hand$off)).clm. 12:57
S16 10 iS13 and S15 USPAT {{OR ON 2016/03/21
12:58
S29 {164 §((serving with BS) same (target with USPAT }{iOR ON 2016/10/10
BS)).cim. 09:09
S30 {307 H((uplink with station) with group).cim. HUSPAT {OR ON 2016/10/10
09:09
S31 {0 S29 and S30 USPAT {{OR ON 2016/10/10
09:09
S32 {428 {(uplink with (hand$over USPAT {{OR ON 2016/10/10
hand$off)).clm. 09:09
S33 13 {iS30 and S32 USPAT {{OR ON 2016/10/10
09:09
S66 {174 {((serving with BS) same (target with USPAT {{OR ON 2017/11/02
BS)).cIm. 14:10
S67 4393 H((uplink with station) with group).cim. {USPAT {{OR ON 2017/11/02
14:10
S68 {0 S66 and S67 USPAT {{OR ON 2017/11/02
14:10
S69 475 H(uplink with (hand$over USPAT {{OR ON 2017/11/02
hand$off)).clm. 14:10
S70 {14 {S67 and S69 USPAT {{OR ON 2017/11/02
18R89024-00619
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S71 {174 H((serving with BS) same (target with USPAT {OR ON 2017/11/02
BS)).cIm. 14:10

S72 4393 H((uplink with station) with group).clm. {USPAT }{OR ON 2017/11/02
14:10

S73 {0 S71 and S72 USPAT {OR ON 2017/11/02
14:10

S74 {475 {(uplink with (hand$over USPAT {OR ON 2017/11/02
hand$off)).clm. 14:10

S75 {14 {S72 and S74 USPAT §{{OR ON 2017/11/02
14:10

3/20/2018 2:03:47 PM
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EASTSearchHistory.15606985_AccessibleVersion.htm[3/20/2018 2:03:51 PM]

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00155



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
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 appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

23995 7590 04/04/2018 . ore . e
. Certificate of Mailing or Transmission
Rabin & Berdo, PC I hereby certify that this Fee(s) Transmittal is being deposited with the United
1101 14TH STREET. NW States Postal Service with sufficient postage for first class mail in an envelope
’ addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUITE 500 transmitted to the USPTO (571) 273-2885, on the date indicated below.

WASHINGTON, DISTRICT OF COLUMBIA 20005
UNITED STATES OF AMERICA

(Depositor's name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/606,985 05/26/2017 Hyung Yeol LEE MUH-233C2(ENV) 7801
TITLE OF INVENTION: METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND DOWNLINK
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |

REGULAR SMALL $500 $0.00 $0.00 $500 07/05/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SIDDIQUI, KASHIF 2415 455-434000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 1 Rabin & Berdo, P.C
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 2

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 3
- P \ \ L 2 registered patent attorneys or agents. If no name is

Fee Address” indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

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)
INTELLECTUAL DISCOVERY CO., LTD SEOUL, 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)
X1 Issue Fee [ A check is enclosed.
(] Publication Fee (No small entity discount permitted) Xl 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 credits any
overpayment, to Deposit Account Number - (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature /Steven M. Rabin/ Date J1 |I¥ 3.2018
Typed or printed name Steven M. Rabin Registration No. 29,1 02
1RR2024-00619
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Electronic Patent Application Fee Transmittal

Application Number: 15606985

Filing Date: 26-May-2017

Title of Invention:

METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND

DOWNLINK
First Named Inventor/Applicant Name: Hyung Yeol LEE
Filer: ROBERT BERDO/Yukie Shiozawa
Attorney Docket Number: MUH-233C2(ENV)
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 2501 1 500 500
IPR2024=00619
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 500

IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00158




Electronic Acknowledgement Receipt

EFSID: 33087354
Application Number: 15606985
International Application Number:
Confirmation Number: 7801
. . METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND
Title of Invention:
DOWNLINK
First Named Inventor/Applicant Name: Hyung Yeol LEE
Customer Number: 23995
Filer: ROBERT BERDO/Yukie Shiozawa
Filer Authorized By: ROBERT BERDO
Attorney Docket Number: MUH-233C2(ENV)
Receipt Date: 03-JUL-2018
Filing Date: 26-MAY-2017
Time Stamp: 22:46:58
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $500
RAM confirmation Number 070518INTEFSW22474600
Deposit Account 180002
Authorized User Yukie Shiozawa
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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 O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Hyung Yeol LEE, Seoul, KOREA, REPUBLIC OF;
INTELLECTUAL DISCOVERY CO., LTD, Seoul, KOREA, REPUBLIC OF;
Kwang Soon KIM, Seoul, 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 Selﬁgﬁg }§é $¥49
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS
submitted with the Power of Attorney form to identify the application/patent to which the Power of Attorney is directed

No. [Appl. No. Filing Patent No. [Issue Date [Title First Named Chain of Title from Inventor{s) to  |Reel/Frame Assignment
Date Inventor the Current Assignee Numbers of Recordation
Assignment Date
1 |11/394,044 |(3/29/06 |7616679 11/10/09 |METHOD AND APPARATUS FOR Joonsang Choi POSDATA CO., LTD. 017743/0239 Mar 29, 2006
SEARCHING CELLS UTILIZING DOWN SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
LINK PREAMBLE SIGNAL INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
2 |11/394,269 |(3/29/06 |7649963 1/19/10 APPARATUS FOR ESTIMATING AND [Joonsang Choi POSDATA CO., LTD. 017751/0378 Mar 29, 2006
COMPENSATING CARRIER SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
FREQUENCY OFFSET AND DATA INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
RECEIVING METHOD IN RECEIVER WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
OF WIRELESS COMMUNICATION
3 [12/158,303 |12/28/06 |7881182 2/1/11 APPARATUS AND METHOD FOR Yong-Suk Hwang [POSDATA CO., LTD. 021137/0075 Mar 29, 2006
CONTROLLING RANGING OF POSDATA CO., LTD. 022992/0169 Jul 22, 2009
MOBILE TERMINALS IN WIRELESS SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
COMMUNICATION SYSTEM INTELLECTUAL DISCOVERY CO., LTD. |029742/0524 Feb 1, 2013
INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
4 (12/297,369 |6/29/06 |7986964 7/26/11 SYSTEM AND METHOD FOR San Ku Jo KT CORPORATION 022173/0415 Jan 29, 2009
PROVIDING SMS2PSTN UNITED INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 1, 2014
MESSAGING SERVICE USING WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
SMS/MMS GATEWAY
5 [12/158,305 |12/28/06 |8027412 9/27/11 APPARATUS AND METHOD FOR Ji-myung Oh POSDATA CO., LTD. 021136/0604 Jun 23, 2008
DETECTING FRAME BOUNDARY IN POSDATA CO., LTD. 023052/0322 Aug 4, 2009
WIRELESS COMMUNICATION SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SYSTEM INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
6 (12/300,041 |5/23/07 |8036103 10/11/11 |PORTABLE INTERNET RADIO ACCESS[Jun-Ho Chung POSDATA CO., LTD. 021804/0156 Nov 7, 2008
STATION INCLUDING MULTIPLE POSCO ICT COMPANY LTD. 024872/0091 Aug 23, 2010
MANAGEMENT PROCESSORS AND SEAH NETWORKS CO., LTD. 025070/0156 Sep 30, 2010
METHOD OF CONTROLLING THE INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
MULTIPLE MANAGEMENT WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
PROCESSORS
7 (12/158,547 |12/29/06 |8126067 2/28/12 APPARATUS AND METHOD FOR Yong-suk Hwang |POSDATA CO., LTD. 021135/0090 June 23, 2008
ESTIMATING CHANNEL IN POSDATA CO., LTD. 023052/0322 Jul 22, 2009
COMMUNICATION SYSTEM SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SUPPORTING OFDM/OFDMA INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
8 |[12/306,576 |6/29/07 |8145257 3/27/12 APPARATUS AND METHOD FOR Hye-Won Yim KTFREETEL CO., LTD. 022027/0717 Dec 24, 2008
PROVIDING MOBILE INSTANT KT CORPORATION 022976/0032 Jul 20, 2009
MESSAGING SERVICE INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
9 [12/159,698 |12/28/06 |8229045 7/24/12 APPARATUS AND METHOD FOR Ki Young Kwak POSDATA CO., LTD. 021178/0211 Jul 1, 2008
MEASURING CARRIER TO POSCO ICT COMPANY LTD. 024901/0001 Aug 27, 2010
INTERFERENCE AND NOISE RATIO SEAH NETWORKS CO., LTD. 025080/0394 Oct 1, 2010
INTELLECTUAL DISCOVERY CO., LTD. |030337/0667 May 2, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
10 (12/745,490 |11/27/08 [8259653 9/4/12 APPARATUS AND METHOD FOR Bong-Ho Kim POSDATA CO., LTD. 021137/0075 May 28, 2010
SUPPORTING MCBCS PROXY SEAH NETWORKS CO., LTD. 025486/0697 Dec 7, 2010
SELECTION FOR MCBCS AND INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
MACRO DIVERSITY IN WIRELESS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
COMMUNICATION SYSTEM
11 [12/600,735 |5/16/08 |8326287 12/4/12 METHOD FOR PROVIDING Seung Youl Lee KT CORPORATION 023536/0061 Nov 18, 2009
ROAMING SERVICE OF INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
INTERNATIONAL CALL AND MOBILE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
TERMINAL FOR THE SAME
12 [11/813,766 |1/5/06 8326288 12/4/12 METHOD AND APPARATUS FOR Yong-kyu Yoo KTFREETEL CO., LTD 019548/0334 Jul 12, 2007
PROVIDING VIRTUAL MOBILE KT CORPORATION 022976/0032 Jul 20, 2009
PHONE NUMBER INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
The undersigned is authorized to act on behalf of the Patent Owner
$ _— X
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Signature:
Name: Bruce Bernstein
Title and company: President of WIRELESS ALLIANCE, LLC

Petitioners' Ex. 1002
Ex. 1002.00162




13 |12/158,570 [12/28/06 |8369465 [2/5/13 FREQUENCY OFFSET ESTIMATION  |Ji-myung Oh POSTDATA CO., LTD. 021136/0471 Jun 23, 2008
APPARATUS AND METHOD IN POSDATA CO., LTD. 022992/0520 Jul 22, 2009
WIRELESS TELECOMMUNICATION SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SYSTEM INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
14 |12/234,238 [9/19/08 (8391843 [3/5/13 METHOD FOR CONTROLLING USER [Seung-Youl Lee  |KTFREETEL CO., LTD. 021902/0184 Nov 26, 2008
INTERFACE MENU, AND MOBILE KT CORPORATION 022976/0032 Jul 20, 2009
TERMINAL AND DEVICE FOR INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
PROVIDING APPLICATION SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
USING THE SAME
15 |11/990,399 [8/26/05 [8483765 [7/9/13 USER TERMINAL FOR PERFORMING [Jung-Hee Cho KT TECH, INC. 023434/0583 Sep 11, 2009
A PLURALITY OF APPLICATIONS KTF TECHNOLOGIES, INC. 020551/0777 Feb 13, 2008
SIMULTANEOUSLY KT CORPORATION 029509/0622 Dec 20, 2012
INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
16 |12/207,385 [9/9/08 (8489083 |7/16/13 [METHOD AND APPARATUS FOR Sang-Hyun Lim  |KTFREETEL CO., LTD. 021504/0535 Sept 9, 2008
PROVIDING IDLE SCREEN SERVICE KT CORPORATION 022976/0032 Jul 20, 2009
INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
17 |12/989,615 (4/25/09 (8553695 [10/8/13  [TCP ACK PACKET TRANSMISSION  [Bong Ho Kim INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
AND RECEPTION METHOD, AND A WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
DEVICE SUPPORTING THE SAME
18 [12/441,379 (9/28/07 (8565262 |10/22/13 [FREQUENCY REUSING METHOD IN [Jae-Hyun Ahn POSDATA CO., LTD. 022403/0628 Mar 17, 2009
WIRELESS COMMUNICATION SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SYSTEM AND RADIO ACCESS INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
STATION SYSTEM FOR THE SAME WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
19 |12/162,688 [2/21/07 (8588315 [11/19/13 [DECODING APPARATUS AND Zheng Zi Li POSDATA CO., LTD. 021315/0118 Jul 30, 2008
DECODING METHOD POSCO ICT COMPANY LTD. 024901/0001 Aug 27, 2010
SEAH NETWORKS CO., LTD. 025080/0394 Oct 1, 2010
INTELLECTUAL DISCOVERY CO., LTD. [030337/0667 May 2, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
20 |12/239,988 [9/29/08 (8626132 [1/7/14 IGITAL DEVICE AND METHOD FOR  [Young-Sung Kim  |[KTFREETEL CO., LTD. 021613/0708 Sep 29, 2008
PROVIDING ADDITIONAL SERVICE KT CORPORATION 022976/0032 Jul 20, 2009
BY USING THE SAME INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
21 |13/141,979 [12/23/09 (8638756 |1/28/14  [METHOD FOR SUPPORTING HIGH  [lin-soo Park SEAH NETWORKS CO., LTD. 030341/0138 May 2, 2013
SPEED RANGING DURING WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
22 |12/521,777 [12/31/07 (8644363 [2/4/14 APPARATUS AND METHOD FOR Zheng Zi Li POSDATA CO., LTD. 022898/0290 Jun 30, 2009
ESTIMATING CHANNEL IN MIMO SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SYSTEM BASED OFDM/OFDMA INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
23 |13/142,769 [12/28/09 (8654702 [2/18/14  [METHOD AND APPARATUS FOR THE|Seung-Hyun Lee  |SEAH NETWORKS CO., LTD. 026523/0409 Jun 29, 2011
CONTROLLING SCHEDULING IN A INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
RADIO COMMUNICATION SYSTEM WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
24 |13/142,253 (12/24/09 (8670361 [3/11/14 |APPARATUS AND METHOD FOR Seung-Hyun Lee  |SEAH NETWORKS CO., LTD. 026498/0205 Jun 24,2011
CONTROL IN WIRELESS INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
COMMUNICATION SYSTEM WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
25 |13/142,838 (12/28/09 (8676126 |3/18/14  [APPARATUS AND METHOD FOR Jae-Hyun Ahn SEAH NETWORKS CO., LTD. 026527/0934 Jun 30, 2011
ACQUIRING CHANNEL INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
INFORMATION IN A RADIO WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
COMMUNICATION SYSTEM
26 |13/863,229 [4/15/13 (8682303 [3/25/14  [DIGITAL DEVICE AND METHOD FOR [Young-Sung Kim  [INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
PROVIDING ADDITIONAL SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
BY USING THE SAME
27 |13/861,968 [4/12/13 (8688091 [4/1/14 METHOD AND APPARATUS FOR Sang-hyun Lim INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
PROVIDING IDLE SCREEN SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
28 |13/263,695 (4/5/10 (8705451 |4/22/14  [APPARATUS AND METHOD FOR Kuk Jin Song SEAH NETWORKS CO., LTD. 027032/0951 Oct 7, 2011
SWITCHING MIMO MODES IN A INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 9, 2013
WIRELESS COMMUNICATION WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
SYSTEM
29 |12/922,440 [3/11/09 (8711819 [4/29/14  [UPLINK INTERFERENCE MITIGATION [Hyung Joon Jeon |SEAH NETWORKS CO., LTD. 025449/0521 Dec 6, 2010
METHOD AND APPARATUS INTELLECTUAL DISCOVERY CO., LTD. [030385/0901 Oct 1, 2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
The undersigned is authorized to act on behalf of the Patent Owner
IPR2024-00619

Signature:

Name:

Title and company:

Bruce Bernstein

President of WIRELESS ALLIANCE, LLC
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30 [13/142,256 |12/30/09 |8717969 [5/6/14 METHOD FOR UPLINK POWER Dong-Kwan Lee  [SEAH NETWORKS CO., LTD. 026498/0207 Jun 24, 2011
CONTROL IN OFDMA TDD SYSTEM INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
31 [13/318,145 |4/30/10 [8731091 [5/20/14 [METHOD AND APPARATUS FOR Jianjun Li SEAH NETWORKS CO., LTD. 027144/0355 Oct 30, 2011
DETERMINING A PRECODING INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
MATRIX WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
32 [13/141,973 |12/23/09 8767866 |[7/1/14 METHOD AND APPARATUS FOR Bal Geum Choi  [SEAH NETWORKS CO., LTD. 027103/0467 Oct 23,2011
WEIGHT FACTOR MATRIX INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
DETERMINATION FOR BEAM WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
FORMING
33 [12/996,057 |5/28/09 [8780733 [7/15/14  |RADIO COMMUNICATION SYSTEM |Hyung Joon Jeon [SEAH NETWORKS CO., LTD. 025447/0185 Dec 3, 2010
FOR SUPPORTING HYBRID SEAH NETWORKS CO., LTD. 026317/0199 May 20, 2011
AUTOMATIC REPEAT REQUEST SEAH NETWORKS CO., LTD. 025939/0791 Mar 10, 2011
(HARQ) AND DATA TRANSMISSION INTELLECTUAL DISCOVERY CO., LTD. |030341/0138 May 2, 2013
METHOD WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
34 (13/130,046 |11/18/09 |8787276 [7/22/14 [METHOD AND APPARATUS FOR Sang-Heon Shin  |SEAH NETWORKS CO., LTD. 026311/0460 May 19, 2011
ALLOCATING BANDWIDTH IN INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
WIDEBAND WIRELESS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
COMMUNICATION SYSTEM
35 [13/255,100 [3/8/10 8797937 [8/5/14 SYSTEM AND METHOD FOR Bong-Ho Kim SEAH NETWORKS CO., LTD. 026874/0825 Sep 8, 2011
PROVIDING MULTICAST AND INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
BROADCAST SERVICE SUPPORTING WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
MACRO DIVERSITY
36 (12/234,397 |9/19/08 |8811161 (8/19/14 |METHOD OF CREATING AND DongHyunLee  [POSDATACO., LTD. 021559/0696 Sep 19, 2008
DELETING SERVICE FLOW FOR POSCO ICT COMPANY LTD. 024901/0001 Aug 27, 2010
ROBUST HEADER COMPRESSION, SEAH NETWORKS CO., LTD. 025080/0394 Oct 1, 2010
AND WIRELESS COMMUNICATION INTELLECTUAL DISCOVERY CO., LTD. [030337/0667 May 2, 2013
SYSTEM SUPPORTING THE SAME WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
37 [13/593,120 |8/23/12 |8861633 [10/14/14 [APPARATUS AND METHOD FOR Byung-Chul Kim  [SEAH NETWORKS CO., LTD. 030354/0651 May 6, 2013
ESTIMATING CHANNEL IN WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
OFDM/OFDMA BASED WIRELESS
COMMUNICATION SYSTEM
38 [12/162,711 |2/7/07 8885737 [11/11/14 |DECODING APPARATUS AND Jae Hyeong Kim  |POSDATA CO., LTD. 021315/0868 Jul 30, 2008
DECODING METHOD POSCO ICT COMPANY LTD. 024901/0001 Aug 27, 2010
SEAH NETWORKS CO., LTD. 025080/0394 Oct 1, 2010
INTELLECTUAL DISCOVERY CO., LTD. [030337/0667 May 2, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
39 [13/264,756 |4/2/10 8942751 [1/27/15  [APPARATUS AND METHOD FOR Kuk Jin Song SEAH NETWORKS CO., LTD. 027068/0574 Oct 17,2011
REPORTING TRANSMISSION INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
POWER, AND APPARATUS AND WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
METHOD FOR DETERMINING
TRANSMISSION POWER
40 [13/318,295 [5/11/10 [9014086 [4/21/15 [APPARATUS AND METHOD FOR Jun-Seong Park  [SEAH NETWORKS CO., LTD. 027155/0378 Nov 1, 2011
ALLOCATING RESOURCES IN A INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
BROADBAND WIRELESS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
COMMUNICATION SYSTEM
41 [13/119,611 |9/16/09 [9036539 [5/19/15  [SYNCHRONIZATION METHOD OF  [Kwang Soon Kim  [INDUSTRY-ACADEMIC 025983/0341 Mar 18, 2011
FEMTOCELL BASE STATION AND COOPERATION FOUNDATION,
FEMTOCELL BASE STATION USING YONSEI UNIVERSITY
THE SAME INTELLECTUAL DISCOVERY CO., LTD. [027877/0065 Mar 16, 2012
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
42 [12/864,483 |1/23/09 |9083630 [7/14/15 [METHOD AND APPARATUS FOR Su Lyun Sung SEAH NETWORKS CO., LTD. 024789/0317 Aug 4, 2010
SUPPORTING MULTICAST INTELLECTUAL DISCOVERY CO., LTD. [030337/0667 May 2, 2013
BROADCAST SERVICE (MBS} IN WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
WIMAX
43 (13/142,773 |12/24/09 |9107234 [8/11/15 [APPARATUS AND METHOD FOR Kuk-Jin Song SEAH NETWORKS CO., LTD. 026523/0426 Jun 29, 2011
SCHEDULING IN A BROADBAND INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
RADIO COMMUNICATION SYSTEM WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
44 [13/917,386 |6/13/13 [9195481 [11/24/15 [USER TERMINAL FOR PERFORMING [Jung-Hee Cho INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
A PLURALITY OF APPLICATIONS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
SIMULTANEOUSLY
45 [14/264623 |4/29/14 9326309 [4/26/16 [METHOD AND APPARATUS FOR Ji Hoon Yun INTELLECTUAL DISCOVERY CO., LTD. [032810/0640 May 2, 2014
SUPPORTING COMMUNICATION OF WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
MULTI-MODE TERMINAL
46 [14/229,300 [3/28/14 [9392633 [7/12/16 [METHOD AND APPARATUS FOR Hyung Yeol Lee  [INTELLECTUAL DISCOVERY CO., LTD. [032553/0908 Mar 28, 2014
SEPARATED CONNECTIONS OF WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
UPLINK AND DOWNLINK
The undersigned is authorized to act on behalf of the Patent Owner
¢ IPR2024-00619

Signature:
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47 |14/411,756 (12/29/14 (9450739 [9/20/16 |METHOD AND DEVICE FOR Jung Hyoung Kwon|INTELLECTUAL DISCOVERY CO., LTD. [034594/0164 Dec 29, 2014
AVOIDING MACRO INTERFERENCE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
48 |14/697,826 (4/28/15 (9560615 [1/31/17  |SYNCHRONIZATION METHOD OF  [Kwang Soon Kim  [INDUSTRY-ACADEMIC 035510/0839 Apr 28, 2015
FEMTOCELL BASE STATION AND COOPERATION FOUNDATION,
FEMTOCELL BASE STATION USING YONSEI UNIVERSITY
THE SAME INTELLECTUAL DISCOVERY CO., LTD. |035510/0879 Apr 28, 2015
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
49 |15/173,635 |6/4/16  |9681474 |6/13/17 |METHOD AND APPARATUS FOR Hyung Yeol Lee  [INTELLECTUAL DISCOVERY CO., LTD. [038809/0051 Jun 4, 2016
SEPARATED CONNECTIONS OF WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
UPLINK AND DOWNLINK
50 |14/248,797 |4/9/14  |9706566 [7/11/17  |UPLINK INTERFERENCE MITIGATION [Hyung Joon Jeon [INTELLECTUAL DISCOVERY CO., LTD. |032863/0512 May 9, 2014
METHOD AND APPARATUS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
51 |14/171,380 (2/3/14  |9848278 [12/19/17 |DIGITAL DEVICE AND METHOD FOR [Young-Sung Kim  [INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
PROVIDING ADDITIONAL SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
BY USING THE SAME
52 |15/606,985 [5/26/17 [10045383 |8/7/18 METHOD AND APPARATUS FOR Hyung Yeollee  [INTELLECTUAL DISCOVERY CO.;LTD: [042518/0985 May 26,2017
SEPARATED CONNECTIONS OF WIRELESS ALLIANCE; LLC 054637/0207 Dec 4,:2020
UPLINK AND: DOWNLINK
53 |14/171,441 (2/3/14  |10545637 |1/28/20 |METHOD AND APPARATUS FOR Sang-hyun Lim INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
PROVIDING IDLE SCREEN SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
The undersigned is authorized to act on behalf of the Patent Owner
Signature:
Name: Bruce Bernstein
Title and company: President of WIRELESS ALLIANCE, LLC
IPR2024-00619
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Attorney Docket No.:_J56400.1 Serial No.:

POWER OF ATTORNEY BY APPLICANT OR ASSIGNEE

| hereby revoke all previous powers of attorney given in the Patent Application or

issued Patent identified either in the attached transmittal letter or below.

Application/Patent

entitled:
First Named
Inventor/Patent Owner:
Filed/
Application/Patent No. Issued

| hereby appoint the Practitioners associated with Customer No. 000040401 as my
attorneys/agents, to transact all business in the US Patent and Trademark Office (USPTO) in
connection therewith.

Practitioner(s) associated with Customer Number: Abraham Hershkovitz, Reg. No.
45,294; and

Please address all correspondence to Customer No. 40401, namely, HERSHKOVITZ &
ASSOCIATES, PLLC, 2845 Duke Street, Alexandria, VA 22314.

Please direct all communications and telephone calls to (703) 370-4800 (telephone) or
(703) 370-4809 (facsimile), with reference to the above Attorney Docket Number.

| hereby consent to have the Firm provide instructions

to Hershkovitz & Associates, PLLC on my/my company’s behalf.

| am:

O Inventor or Joint Inventor

O Legal Representative of a Deceased or Legally Incapacitated Inventor

O Person to Whom the Inventor is Under an Obligation to Assign

Assignee of Entire Right, Title and Interest (see the following Rule 3.73(c) Statement)
STATEMENT UNDER 37 CFR §3.73(c) (Use ONLY if Inventor was Applicant in Application

as filed; if Assignee of entire right, title and interest was Applicant in Application as filed,
no §3.73(c) Statement is necessary):

The documentary evidence of a chain of title from the original owner(s) to the Assignee, as
recorded/to be recorded in the Assignment records of the Office:

O is attached hereto (copy of recorded Assignment/conveyance, or copy of Assignment
or conveyance being submitted concurrently for recordation);

OR

O was recorded on __(recordation date) at Reel/Frame Nos.

for the patent/application identified herein.

1 IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00166



Attorney Docket No.:_J56400.1 Serial No.:

O Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a Petition under 37 CFR
§1.46(b)(2) was granted in the application or is currently being filed in this document)

THE PERSON EXECUTING THIS POWER OF ATTORNEY IS AUTHORIZED TO ACT
ON BEHALF OF APPLICANT OR ASSIGNEE. (If an individual or inventor executing
this power of attorney is applicant and is signing on behalf of only themselves, no name
or title of representative is required).

Applicant or Assignee: WIRELESS ALLIANCE, LLC
Name of Representative: Bruce Bernstein
Title of Representative: President

Signature: ; Date: February 9, 2021

(If there is more than one Applicant, a separate Power must be filed by each.)

Hershkovitz POA; AH/pjj

2 IPR2024-00619
Petitioners' Ex. 1002
Ex. 1002.00167



TRANSMITTAL FOR STATEMENT UNDER 37 CFR 3.73(c})
submitted with the Statement under 37 CFR 3.73(c) form to identify the application/patent to which the Statement under 37 CFR 3.73(c) is directed

No. [Appl. No. Filing Patent No. [Issue Date [Title First Named Chain of Title from Inventor{s) to  |Reel/Frame Assignment
Date Inventor the Current Assignee Numbers of Recordation
Assignment Date
1 |11/394,044 |(3/29/06 |7616679 11/10/09 |METHOD AND APPARATUS FOR Joonsang Choi POSDATA CO., LTD. 017743/0239 Mar 29, 2006
SEARCHING CELLS UTILIZING DOWN SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
LINK PREAMBLE SIGNAL INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
2 |11/394,269 |(3/29/06 |7649963 1/19/10 APPARATUS FOR ESTIMATING AND [Joonsang Choi POSDATA CO., LTD. 017751/0378 Mar 29, 2006
COMPENSATING CARRIER SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
FREQUENCY OFFSET AND DATA INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
RECEIVING METHOD IN RECEIVER WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
OF WIRELESS COMMUNICATION
3 [12/158,303 |12/28/06 |7881182 2/1/11 APPARATUS AND METHOD FOR Yong-Suk Hwang [POSDATA CO., LTD. 021137/0075 Mar 29, 2006
CONTROLLING RANGING OF POSDATA CO., LTD. 022992/0169 Jul 22, 2009
MOBILE TERMINALS IN WIRELESS SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
COMMUNICATION SYSTEM INTELLECTUAL DISCOVERY CO., LTD. |029742/0524 Feb 1, 2013
INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
4 (12/297,369 |6/29/06 |7986964 7/26/11 SYSTEM AND METHOD FOR San Ku Jo KT CORPORATION 022173/0415 Jan 29, 2009
PROVIDING SMS2PSTN UNITED INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 1, 2014
MESSAGING SERVICE USING WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
SMS/MMS GATEWAY
5 [12/158,305 |12/28/06 |8027412 9/27/11 APPARATUS AND METHOD FOR Ji-myung Oh POSDATA CO., LTD. 021136/0604 Jun 23, 2008
DETECTING FRAME BOUNDARY IN POSDATA CO., LTD. 023052/0322 Aug 4, 2009
WIRELESS COMMUNICATION SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SYSTEM INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
6 (12/300,041 |5/23/07 |8036103 10/11/11 |PORTABLE INTERNET RADIO ACCESS[Jun-Ho Chung POSDATA CO., LTD. 021804/0156 Nov 7, 2008
STATION INCLUDING MULTIPLE POSCO ICT COMPANY LTD. 024872/0091 Aug 23, 2010
MANAGEMENT PROCESSORS AND SEAH NETWORKS CO., LTD. 025070/0156 Sep 30, 2010
METHOD OF CONTROLLING THE INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
MULTIPLE MANAGEMENT WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
PROCESSORS
7 (12/158,547 |12/29/06 |8126067 2/28/12 APPARATUS AND METHOD FOR Yong-suk Hwang |POSDATA CO., LTD. 021135/0090 June 23, 2008
ESTIMATING CHANNEL IN POSDATA CO., LTD. 023052/0322 Jul 22, 2009
COMMUNICATION SYSTEM SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SUPPORTING OFDM/OFDMA INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
8 |[12/306,576 |6/29/07 |8145257 3/27/12 APPARATUS AND METHOD FOR Hye-Won Yim KTFREETEL CO., LTD. 022027/0717 Dec 24, 2008
PROVIDING MOBILE INSTANT KT CORPORATION 022976/0032 Jul 20, 2009
MESSAGING SERVICE INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
9 [12/159,698 |12/28/06 |8229045 7/24/12 APPARATUS AND METHOD FOR Ki Young Kwak POSDATA CO., LTD. 021178/0211 Jul 1, 2008
MEASURING CARRIER TO POSCO ICT COMPANY LTD. 024901/0001 Aug 27, 2010
INTERFERENCE AND NOISE RATIO SEAH NETWORKS CO., LTD. 025080/0394 Oct 1, 2010
INTELLECTUAL DISCOVERY CO., LTD. |030337/0667 May 2, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
10 (12/745,490 |11/27/08 [8259653 9/4/12 APPARATUS AND METHOD FOR Bong-Ho Kim POSDATA CO., LTD. 021137/0075 May 28, 2010
SUPPORTING MCBCS PROXY SEAH NETWORKS CO., LTD. 025486/0697 Dec 7, 2010
SELECTION FOR MCBCS AND INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
MACRO DIVERSITY IN WIRELESS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
COMMUNICATION SYSTEM
11 [12/600,735 |5/16/08 |8326287 12/4/12 METHOD FOR PROVIDING Seung Youl Lee KT CORPORATION 023536/0061 Nov 18, 2009
ROAMING SERVICE OF INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
INTERNATIONAL CALL AND MOBILE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
TERMINAL FOR THE SAME
12 [11/813,766 |1/5/06 8326288 12/4/12 METHOD AND APPARATUS FOR Yong-kyu Yoo KTFREETEL CO., LTD 019548/0334 Jul 12, 2007
PROVIDING VIRTUAL MOBILE KT CORPORATION 022976/0032 Jul 20, 2009
PHONE NUMBER INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
13 [12/158,570 |12/28/06 |[8369465 2/5/13 FREQUENCY OFFSET ESTIMATION  |Ji-myung Oh POSTDATA CO., LTD. 021136/0471 Jun 23, 2008
APPARATUS AND METHOD IN POSDATA CO., LTD. 022992/0520 Jul 22, 2009
WIRELESS TELECOMMUNICATION SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SYSTEM INTELLECTUAL DISCOVERY CO., LTD. |030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
The undersigned (whose title is supplied below) is authorized to act on behalf of the Assignee
) IPR2024-00619

Signature:
Name:
Title and company:

Petitioners' Ex. 1002

Bruce Bernstein

President of WIRELESS ALLIANCE, LLC
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14 |12/234,238 [9/19/08 (8391843 [3/5/13 METHOD FOR CONTROLLING USER [Seung-Youl Lee  |KTFREETEL CO., LTD. 021902/0184 Nov 26, 2008
INTERFACE MENU, AND MOBILE KT CORPORATION 022976/0032 Jul 20, 2009
TERMINAL AND DEVICE FOR INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
PROVIDING APPLICATION SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
USING THE SAME
15 |11/990,399 [8/26/05 [8483765 [7/9/13 USER TERMINAL FOR PERFORMING [Jung-Hee Cho KT TECH, INC. 023434/0583 Sep 11, 2009
A PLURALITY OF APPLICATIONS KTF TECHNOLOGIES, INC. 020551/0777 Feb 13, 2008
SIMULTANEOUSLY KT CORPORATION 029509/0622 Dec 20, 2012
INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
16 |12/207,385 [9/9/08 (8489083 [7/16/13 |METHOD AND APPARATUS FOR Sang-Hyun Lim  |KTFREETEL CO., LTD. 021504/0535 Sept 9, 2008
PROVIDING IDLE SCREEN SERVICE KT CORPORATION 022976/0032 Jul 20, 2009
INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
17 |12/989,615 (4/25/09 (8553695 |10/8/13  [TCP ACK PACKET TRANSMISSION  [Bong Ho Kim INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
AND RECEPTION METHOD, AND A WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
DEVICE SUPPORTING THE SAME
18 (12/441,379 (9/28/07 (8565262 |10/22/13 [FREQUENCY REUSING METHOD IN |Jae-Hyun Ahn POSDATA CO., LTD. 022403/0628 Mar 17, 2009
WIRELESS COMMUNICATION SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SYSTEM AND RADIO ACCESS INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
STATION SYSTEM FOR THE SAME WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
19 |12/162,688 [2/21/07 [8588315 [11/19/13 [DECODING APPARATUS AND Zheng Zi Li POSDATA CO., LTD. 021315/0118 Jul 30, 2008
DECODING METHOD POSCO ICT COMPANY LTD. 024901/0001 Aug 27, 2010
SEAH NETWORKS CO., LTD. 025080/0394 Oct 1, 2010
INTELLECTUAL DISCOVERY CO., LTD. [030337/0667 May 2, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
20 |12/239,988 [9/29/08 (8626132 [1/7/14 IGITAL DEVICE AND METHOD FOR  [Young-Sung Kim  |KTFREETEL CO., LTD. 021613/0708 Sep 29, 2008
PROVIDING ADDITIONAL SERVICE KT CORPORATION 022976/0032 Jul 20, 2009
BY USING THE SAME INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
21 |13/141,979 [12/23/09 (8638756 [1/28/14 [METHOD FOR SUPPORTING HIGH  [lin-soo Park SEAH NETWORKS CO., LTD. 030341/0138 May 2, 2013
SPEED RANGING DURING WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
22 |12/521,777 |12/31/07 (8644363 [2/4/14 APPARATUS AND METHOD FOR Zheng Zi Li POSDATA CO., LTD. 022898/0290 Jun 30, 2009
ESTIMATING CHANNEL IN MIMO SEAH NETWORKS CO., LTD. 025466/0887 Dec 7, 2010
SYSTEM BASED OFDM/OFDMA INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
23 |13/142,769 [12/28/09 (8654702 [2/18/14 [METHOD AND APPARATUS FOR THE[Seung-Hyun Lee  |SEAH NETWORKS CO., LTD. 026523/0409 Jun 29, 2011
CONTROLLING SCHEDULING IN A INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
RADIO COMMUNICATION SYSTEM WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
24 |13/142,253 (12/24/09 (8670361 [3/11/14  [APPARATUS AND METHOD FOR Seung-Hyun Lee  |SEAH NETWORKS CO., LTD. 026498/0205 Jun 24,2011
CONTROL IN WIRELESS INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
COMMUNICATION SYSTEM WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
25 |13/142,838 [12/28/09 (8676126 [3/18/14 [APPARATUS AND METHOD FOR Jae-Hyun Ahn SEAH NETWORKS CO., LTD. 026527/0934 Jun 30, 2011
ACQUIRING CHANNEL INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
INFORMATION IN A RADIO WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
COMMUNICATION SYSTEM
26 |13/863,229 [4/15/13 (8682303 [3/25/14  [DIGITAL DEVICE AND METHOD FOR |Young-Sung Kim  |INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
PROVIDING ADDITIONAL SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
BY USING THE SAME
27 |13/861,968 |4/12/13 [8688091 [4/1/14 METHOD AND APPARATUS FOR Sang-hyun Lim INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
PROVIDING IDLE SCREEN SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
28 |13/263,695 (4/5/10 (8705451 |4/22/14  |APPARATUS AND METHOD FOR Kuk Jin Song SEAH NETWORKS CO., LTD. 027032/0951 Oct 7, 2011
SWITCHING MIMO MODES IN A INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 9, 2013
WIRELESS COMMUNICATION WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
SYSTEM
29 |12/922,440 [3/11/09 (8711819 [4/29/14  [UPLINK INTERFERENCE MITIGATION [Hyung Joon Jeon |SEAH NETWORKS CO., LTD. 025449/0521 Dec 6, 2010
METHOD AND APPARATUS INTELLECTUAL DISCOVERY CO., LTD. [030385/0901 Oct 1, 2014
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
30 [13/142,256 [12/30/09 |8717969 [5/6/14 METHOD FOR UPLINK POWER Dong-Kwan Lee  [SEAH NETWORKS CO., LTD. 026498/0207 Jun 24,2011
CONTROL IN OFDMA TDD SYSTEM INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
The undersigned (whose title is supplied below) is authorized to act on behalf of the Assignee
& LRSS . N N .
O e IPR2024-00619
Signature: b Petitioners' Ex. 1002
Name: Bruce Bernstein

Title and company:

President of WIRELESS ALLIANCE, LLC
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31 [13/318,145 |4/30/10 [8731091 [5/20/14 [METHOD AND APPARATUS FOR Jianjun Li SEAH NETWORKS CO., LTD. 027144/0355 Oct 30, 2011
DETERMINING A PRECODING INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
MATRIX WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
32 [13/141,973 |12/23/09 8767866 [7/1/14 METHOD AND APPARATUS FOR Bal Geum Choi  [SEAH NETWORKS CO., LTD. 027103/0467 Oct 23,2011
WEIGHT FACTOR MATRIX INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
DETERMINATION FOR BEAM WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
FORMING
33 [12/996,057 |5/28/09 |8780733 [7/15/14  |RADIO COMMUNICATION SYSTEM |Hyung Joon Jeon [SEAH NETWORKS CO., LTD. 025447/0185 Dec 3, 2010
FOR SUPPORTING HYBRID SEAH NETWORKS CO., LTD. 026317/0199 May 20, 2011
AUTOMATIC REPEAT REQUEST SEAH NETWORKS CO., LTD. 025939/0791 Mar 10, 2011
(HARQ) AND DATA TRANSMISSION INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
METHOD WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
34 [13/130,046 |11/18/09 |8787276 [7/22/14 [METHOD AND APPARATUS FOR Sang-Heon Shin  |SEAH NETWORKS CO., LTD. 026311/0460 May 19, 2011
ALLOCATING BANDWIDTH IN INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
WIDEBAND WIRELESS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
COMMUNICATION SYSTEM
35 [13/255,100 |3/8/10 8797937 [8/5/14 SYSTEM AND METHOD FOR Bong-Ho Kim SEAH NETWORKS CO., LTD. 026874/0825 Sep 8, 2011
PROVIDING MULTICAST AND INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
BROADCAST SERVICE SUPPORTING WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
MACRO DIVERSITY
36 [12/234,397 |9/19/08 [8811161 [8/19/14 [METHOD OF CREATING AND Dong HyunLee  [POSDATA CO., LTD. 021559/0696 Sep 19, 2008
DELETING SERVICE FLOW FOR POSCO ICT COMPANY LTD. 024901/0001 Aug 27, 2010
ROBUST HEADER COMPRESSION, SEAH NETWORKS CO., LTD. 025080/0394 Oct 1, 2010
AND WIRELESS COMMUNICATION INTELLECTUAL DISCOVERY CO., LTD. [030337/0667 May 2, 2013
SYSTEM SUPPORTING THE SAME WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
37 [13/593,120 [8/23/12 |8861633 [10/14/14 [APPARATUS AND METHOD FOR Byung-Chul Kim  [SEAH NETWORKS CO., LTD. 030354/0651 May 6, 2013
ESTIMATING CHANNEL IN WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
OFDM/OFDMA BASED WIRELESS
COMMUNICATION SYSTEM
38 [12/162,711 |2/7/07 8885737 [11/11/14 |DECODING APPARATUS AND Jae Hyeong Kim  |POSDATA CO., LTD. 021315/0868 Jul 30, 2008
DECODING METHOD POSCO ICT COMPANY LTD. 024901/0001 Aug 27, 2010
SEAH NETWORKS CO., LTD. 025080/0394 Oct 1, 2010
INTELLECTUAL DISCOVERY CO., LTD. [030337/0667 May 2, 2013
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
39 [13/264,756 |4/2/10 |8942751 [1/27/15  |APPARATUS AND METHOD FOR Kuk Jin Song SEAH NETWORKS CO., LTD. 027068/0574 Oct 17,2011
REPORTING TRANSMISSION INTELLECTUAL DISCOVERY CO., LTD. [030341/0138 May 2, 2013
POWER, AND APPARATUS AND WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
METHOD FOR DETERMINING
TRANSMISSION POWER
40 [13/318,295 |5/11/10 [9014086 [4/21/15 |APPARATUS AND METHOD FOR Jun-Seong Park  [SEAH NETWORKS CO., LTD. 027155/0378 Nov 1, 2011
ALLOCATING RESOURCES IN A INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
BROADBAND WIRELESS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
COMMUNICATION SYSTEM
41 [13/119,611 |9/16/09 [9036539 [5/19/15  [SYNCHRONIZATION METHOD OF  |Kwang Soon Kim  [INDUSTRY-ACADEMIC 025983/0341 Mar 18, 2011
FEMTOCELL BASE STATION AND COOPERATION FOUNDATION,
FEMTOCELL BASE STATION USING YONSEI UNIVERSITY
THE SAME INTELLECTUAL DISCOVERY CO., LTD. [027877/0065 Mar 16, 2012
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
42 (12/864,483 |1/23/09 |9083630 [7/14/15 [METHOD AND APPARATUS FOR Su Lyun Sung SEAH NETWORKS CO., LTD. 024789/0317 Aug 4, 2010
SUPPORTING MULTICAST INTELLECTUAL DISCOVERY CO., LTD. [030337/0667 May 2, 2013
BROADCAST SERVICE (MBS} IN WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
WIMAX
43 [13/142,773 |12/24/09 |9107234 [8/11/15 [APPARATUS AND METHOD FOR Kuk-Jin Song SEAH NETWORKS CO., LTD. 026523/0426 Jun 29, 2011
SCHEDULING IN A BROADBAND INTELLECTUAL DISCOVERY CO., LTD. [030354/0651 May 6, 2013
RADIO COMMUNICATION SYSTEM WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
44 (13/917,386 |6/13/13 [9195481 [11/24/15 [USER TERMINAL FOR PERFORMING |Jung-Hee Cho INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2, 2014
A PLURALITY OF APPLICATIONS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
SIMULTANEQUSLY
45 (14/264623 |4/29/14 9326309 [4/26/16 |METHOD AND APPARATUS FOR Ji Hoon Yun INTELLECTUAL DISCOVERY CO., LTD. [032810/0640 May 2, 2014
SUPPORTING COMMUNICATION OF WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
MULTI-MODE TERMINAL
46 (14/229,300 |3/28/14 9392633 [7/12/16 |METHOD AND APPARATUS FOR Hyung Yeol Lee  [INTELLECTUAL DISCOVERY CO., LTD. [032553/0908 Mar 28, 2014
SEPARATED CONNECTIONS OF WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
UPLINK AND DOWNLINK
47 (14/411,756 |12/29/14 |9450739 [9/20/16 [METHOD AND DEVICE FOR Jung Hyoung Kwon|INTELLECTUAL DISCOVERY CO., LTD. [034594/0164 Dec 29, 2014
AVOIDING MACRO INTERFERENCE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
The undersigned (whose title is supplied below) is authorized to act on behalf of the Assignee
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Signature: - Petitioners' Ex. 1002
Name: Bruce Bernstein

Title and company:

President of WIRELESS ALLIANCE, LLC
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48 |14/697,826 (4/28/15 (9560615 [1/31/17  [SYNCHRONIZATION METHOD OF  [Kwang Soon Kim  [INDUSTRY-ACADEMIC 035510/0839 Apr 28, 2015
FEMTOCELL BASE STATION AND COOPERATION FOUNDATION,
FEMTOCELL BASE STATION USING YONSEI UNIVERSITY
THE SAME INTELLECTUAL DISCOVERY CO., LTD. |035510/0879 Apr 28, 2015
WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
49 |15/173,635 |6/4/16 [9681474 [6/13/17 |METHOD AND APPARATUS FOR Hyung Yeol Lee  [INTELLECTUAL DISCOVERY CO., LTD. [038809/0051 Jun 4, 2016
SEPARATED CONNECTIONS OF WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
UPLINK AND DOWNLINK
50 |14/248,797 |4/9/14  |9706566 [7/11/17  |UPLINK INTERFERENCE MITIGATION [Hyung Joon Jeon [INTELLECTUAL DISCOVERY CO., LTD. |[032863/0512 May 9, 2014
METHOD AND APPARATUS WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
51 |14/171,380 (2/3/14  [9848278 [12/19/17 |DIGITAL DEVICE AND METHOD FOR [Young-Sung Kim  [INTELLECTUAL DISCOVERY CO., LTD. [033869/0809 Oct 2,2014
PROVIDING ADDITIONAL SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
BY USING THE SAME
52 [15/606,985  |5/26/17- |10045383 |8/7/18 METHOD AND APPARATUS FOR Hyung Yeol Lee INTELLECTUAL DISCOVERY:CO:; LTD' [042518/0985 May:26,:2017
SEPARATED CONNECTIONS OF WIRELESS ALLIANCE; LLC 054637/0207 Dec:4,:2020
UPLINK AND DOWNLINK
53 |14/171,441 (2/3/14  [10545637 [1/28/20 |METHOD AND APPARATUS FOR Sang-hyun Lim INTELLECTUAL DISCOVERY CO., LTD. |033869/0809 Oct 2,2014
PROVIDING IDLE SCREEN SERVICE WIRELESS ALLIANCE, LLC 054637/0207 Dec 4, 2020
The undersigned (whose title is supplied below) is authorized to act on behalf of the Assignee
T owees
Signature:
Name: Bruce Bernstein
Title and company: President of WIRELESS ALLIANCE, LLC
IPR2024-00619
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Hershkovitz Form 3.73(b)-Dkt. No. J56400.1

Statement under 37 CFR § 3.73(c)

First-Named Inventor:

Application No.: Filed:
Title:
WIRELESS ALLIANCE, LLC , a corporation
(Name of Assignee) (Type of Assignee)

states that, for the patent application/patent identified either in the attached Transmittal
Letter or above, it is:

1. The assignee of the entire right, title, and interest.
2. 0O An assignee of less than the entire right, title, and interest (check applicable box):

O The extent (by percentage) of its ownership interest is __ %. Additional

Statement(s) by the owners holding the balance of the interest must be submitted
to

account for 100% of the ownership interest.

O There are unspecified percentages of ownership. The other parties, including

inventors, who together own the entire right, title and interest are:

3. O The assignee of an undivided interest in the entirety (a complete assignment from one
of the joint inventors was made). The other parties, including inventors, who together own
the entire right, title, and interest are:

The documentary evidence of a chain of title from the inventor(s), of the patent(s)
/application(s) identified either in the attached Transmittal Letter or above, to the current
Assignee, as recorded in the Assignment records of the Office:

O is attached hereto (copy of recorded Assignment/conveyance, or copy

of Assignment/conveyance being submitted concurrently for recordation);
OR

was recorded at Reel/Frame Nos. listed in the attached Transmittal Letter.

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the
original owner to the assignee was, or concurrently is being, submitted for recordation pursuant
to 37 CFR 3.11.

The undersigned (whose title is supplied below) is authorized to act on behalf of the Assignee.
Assignee of Entire and Exclusive Title/Interest WIRELESS ALLIANCE, LLC
Name of Representative: Bruce Bernstein

Title of Representative: President

Signature: ; Date: February 9, 2021
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Electronic Acknowledgement Receipt

EFS ID: 42016970
Application Number: 15606985
International Application Number:
Confirmation Number: 7801

Title of Invention:

METHOD AND APPARATUS FOR SEPARATED CONNECTIONS OF UPLINK AND
DOWNLINK

First Named Inventor/Applicant Name:

Hyung Yeol LEE

Customer Number:

23995

Filer:

Abraham Hershkovitz/Camelia Rusu

Filer Authorized By:

Abraham Hershkovitz

Attorney Docket Number:

MUH-233C2(ENV)

Receipt Date: 25-FEB-2021
Filing Date: 26-MAY-2017
Time Stamp: 02:14:15

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
99264
1 Power of Attorney TL_for_POAs_iSB_Executed. o 4
p de15d8271f275b4a675027f9ac9fc567 6009
c3ce
1RPR2024-00619——
Warnings: Petitioners' Ex. 1002

Ex. 1002.00173



Information:

95222
2 Power of Attorney POA_BGB_Executed.pdf no 2
978727088 1caf5304781d27f209d65caced:
b66C
Warnings:
Information:
151355
3 Assignee showing of ownership per37 | TL_for_3_73c_Statement_BGB o 4
CFR 3.73 _Executed.pdf
59f536cfdadf7223b2f55e3416825090c78af|
37b
Warnings:
Information:
120452
4 Assignee showing of ownership per37 | 3_73c_Statement_BGB_Execut o 1
CFR3.73 ed.pdf
c578f02e491f10a7933fdd 10f0b0605cb968
6738
Warnings:
Information:
Total Files Size (in bytes): 466293

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IPR2024-00619
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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 [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/606,985 05/26/2017 Hyung Yeol LEE MUH-233C2(ENV)
CONFIRMATION NO. 7801
23995 POWER OF ATTORNEY NOTICE
Rabin & Berdo, PC

2650 Park Tover Drve T
Suite 800

Vienna, VA 22180

Date Mailed: 03/05/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/25/2021.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/agizaw/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO. g0V
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/606,985 05/26/2017 Hyung Yeol LEE 156400.1
CONFIRMATION NO. 7801
40401

POA ACCEPTANCE LETTER
Hershkovitz and Associates, PLLC

2845 Duke Street

O A
Alexandria, VA 22314

Date Mailed: 03/05/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/25/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/agizaw/

page 1 of 1
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