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Attorney Ref. 4015-9600
Client Ref. P30138-US3

PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION
IN LTE-ADVANCED

RELATED APPLICATION

[0001] This application is a continuation of U.S. Patent Application No. 12/896,993, filed
October 4, 2010, now U.S. Patent No. 9,497,004, issued November 15, 2016, claiming
the benefit of U.S. Provisional Patent Application 61/248,661, filed October 5, 2009, all

of which the contents are hereby incorporated by reference as if fully set forth below.

TECHNICAL FIELD

[0002] The present invention relates generally to carrier aggregation in a mobile
communication system and, more particularly, to an efficient resource allocation for the

physical uplink control channel for carrier aggregation.

BACKGROUND

[0003] Carrier aggregation is one of the new features being discussed for the next
generation of Long Term Evolution (LTE) systems, which is being standardized as part
of LTE Release 10 (known as LTE-Advanced). LTE Rel 8 currently supports bandwidths
up to 20 MHz. In LTE-Advanced, bandwidths up to 100 MHz will be supported. The
very high data rates contemplated for LTE-Advanced will require an expansion of the
transmission bandwidth. In order to maintain backward compatibility with LTE Rel-8
user terminals, the available spectrum is divided into Rel-8 compatible chunks called
component carriers. Carrier aggregation enables the needed bandwidth expansion by
allowing user terminals to transmit data over multiple component carriers comprising up
to 100 MHz of spectrum. Carrier aggregation also ensures efficient use of a wide carrier
for legacy terminals by making it possible for legacy terminals to be scheduled in all

parts of the wideband LTE-Advanced carrier.

[0004] The number of aggregated component carriers, as well as the bandwidth of the
individual component carrier, may be different for Uplink (UL) and Downlink (DL). A
symmetric configuration refers to the case where the number of component carriers in
downlink and uplink is the same. An asymmetric configuration refers to the case where

the number of component carriers is different. The number of component carriers

-1-
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configured for a geographic cell area may be different from the number of component
carriers seen by a terminal. A user terminal, for example, may support more downlink
component carriers than uplink component carriers, even though in the geographic cell
area the same number of uplink and downlink component carriers is offered by the

network.

[0005] One consideration for carrier aggregation is how to transmit control signaling
from the user terminal on the uplink from the user terminal. Uplink control signaling may
include acknowledgement (ACK) signaling for hybrid automatic repeat request (HARQ)
protocols, channel state and quality information (CSI, CQI) reporting for downlink
scheduling, and scheduling requests (SRs) indicating that the user terminal needs uplink
resources for uplink data transmissions. One solution is to transmit the uplink control
information on muiltiple uplink component carriers associated with different downlink
component carriers. However, this option is likely to result in higher user terminal power
consumption and a dependency on specific user terminal capabilities. It may also create
implementation issues due to inter-modulation products, and may lead to generally

higher complexity for implementation and testing.

SUMMARY

[0006] The invention provides a signaling mechanism for efficient transmission of control
information in a communication system using carrier aggregation. The signaling
mechanism allows the transmission, on a single uplink component carrier, of control
information associated with downlink transmissions on multiple aggregated downlink
component carriers. Semi-statically reserved resources for the transmission of control
information on the uplink component carrier may be dynamically shared by user
terminals that are assigned multiple downlink component carriers for downlink
transmissions. Implicit or explicit resource indication can be used in combination with

dynamic resource indication.

[0007] One exemplary embodiment of the invention comprises a method implemented
by a base station of receiving control information from user terminals. The method
comprises scheduling downlink transmissions to said user terminal on one or more
downlink component carriers; if the user terminal is scheduled to receive downlink
transmissions on a first single downlink component carrier, receiving control information

associated with the downlink transmissions to the user terminal on a first set of radio

IPR2022-00648
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resources on a uplink primary component carrier associated with said first downlink
component carrier; and if the user terminal is scheduled to receive downlink
transmissions on a second single downlink component carrier or multiple downlink
component carriers, receiving control information associated with the downlink
transmissions to the user terminal on a second set of radio resources on the uplink

primary component carrier.

[0008] Another exemplary embodiment of the invention comprises a base station for
transmitting data to one or more user terminals. The base station comprises a
transmitter to transmit user data on one or more downlink component carriers to a user
terminal; and a controller to schedule downlink transmissions to the user terminal. The
controller is configured to schedule downlink transmissions to the user terminal on one
or more downlink component carriers; if the user terminal is scheduled to receive
downlink transmissions on a first single downlink component carrier, receive control
information associated with the downlink transmissions to the user terminal on a first set
of radio resources on a uplink primary component carrier associated with said first
downlink component carrier; and, if the user terminal is scheduled to receive downlink
transmissions on a second single downlink component carrier or multiple downlink
component carriers, receive control information associated with the downlink
transmissions to the user terminal on a second set of radio resources on the uplink

primary component carrier..

[0009] Another exemplary embodiment of the invention comprises a method of
transmitting control information implemented by a user terminal in a mobile
communication network. The method comprises receiving an assignment of radio
resources for downlink transmissions from a base station; transmitting control
information associated with the downlink transmissions on a first set of radio resources
on an uplink component carrier if an assignment of single downlink component carrier for
the downlink transmission is received; and transmitting control information associated
with the downlink transmissions on a second set of radio resources on the uplink
component carrier if an assignment of multiple downlink component carriers for the

downlink transmission is received.

[0010] Another exemplary embodiment of the invention comprises a user terminal
configured to send control information associated with downlink transmissions on one or

more downlink component carriers. The user terminal comprises a receiver to receive

IPR2022-00648
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downlink transmissions from a base station; a transmitter to transmit control information
associated with the downlink transmission to a base station; and a controller to select
radio resources for transmission of control information associated with the downlink
transmissions. The controller is configured to select a first set of radio resources on an
uplink component carrier if an assignment of a single downlink component carrier for the
downlink transmission is received; and select a second set of radio resources on the
uplink component carrier if an assignment of multiple downlink component carriers for

the downlink transmission is received.

[0011] Another exemplary embodiment of the invention comprises an alternate method
of transmitting control information implemented by a user terminal in a mobile
communication network. The method comprises receiving an assignment of radio
resources for a downlink transmissions from a base station; transmitting control
information associated with the downlink transmission on a first set of radio resources on
an uplink component carrier if an assignment of a first downlink component carrier for
the downlink transmission is received; and transmitting control information associated
with the downlink transmission on a second set of radio resources on the uplink
component carrier if an assignment of a second downlink component carrier for the

downlink transmission is received.

[0012] Another exemplary embodiment of the invention comprises a user terminal
configured to send control information associated with downlink transmissions on one or
more downlink component carriers. The user terminal comprises a receiver to receive
downlink transmissions from a base station; a transmitter to transmit control information
associated with the downlink transmission to a base station; and a controller to select
radio resources for transmission of control information associated with the downlink
transmission. The controller is configured to select a first set of radio resources on an
uplink component carrier if an assignment of a first downlink component carrier for the
downlink transmission is received; and select a second set of radio resources on the
uplink component carrier if an assignment of a second downlink component carrier for

the downlink transmission is received.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] Fig. 1 illustrates an exemplary OFDM communication system.

[0014] Fig. 2 illustrates an exemplary time-frequency grid for an OFDM system.

-4-
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[0015] Fig. 3 illustrates an exemplary time-domain structure for an OFDM system.
[0016] Fig. 4 illustrates uplink L1/L2 control signaling transmission on PUCCH.
[0017] Fig. 5 illustrates the PUCCH format 1 using a normal cyclic prefix.

[0018] Fig. 6 illustrates the PUCCH format 2 using a normal cyclic prefix.

[0019] Fig. 7 illustrates an exemplary allocation of resource blocks for PUCCH.
[0020] Fig. 8 illustrates the concept of carrier aggregation.

[0021] Fig. 9 illustrates an exemplary method implemented by a base station of
receiving control information from user terminals scheduled on a single carrier and

multiple carriers.

[0022] Fig. 10 illustrates an exemplary method implemented by a user terminal of

signaling control information to a base station.

[0023] Fig. 11 illustrates another exemplary method implemented by a user terminal of

signaling control information to a base station.

[0024] Fig. 12 illustrates an exemplary base station with a controller for controlling
downlink transmissions by the base station to one or more user terminals and

associated transmissions of uplink control information by the user terminals

[0025] Fig. 13 illustrates an exemplary user terminal with a controller for controlling

transmission of uplink control information to a base station.

DETAILED DESCRIPTION

[0026] Referring now to the drawings, Fig. 1 illustrates an exemplary mobile
communication network 10 for providing wireless communication services to user
terminals 100. Three user terminals 100 are shown in Fig. 1. The user terminals 100
may comprise, for example, cellular telephones, personal digital assistants, smart
phones, laptop computers, handheld computers, or other devices with wireless
communication capabilities. The mobile communication network 10 comprises a
plurality of geographic cell areas or sectors 12. Each geographic cell area or sector 12
is served by a base station 20, which is referred to in LTE as a NodeB or Enhanced
NodeB (eNodeB). A single base station 20 may provide service in multiple geographic

cell areas or sectors 12. The user terminals 100 receive signals from a serving base
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station 20 on one or more downlink (DL) channels, and transmit signals to the base

station 20 on one or more uplink (UL) channels.

[0027] For illustrative purposes, an exemplary embodiment of the present invention will
be described in the context of a Long-Term Evolution (LTE) system. Those skilled in the
art will appreciate, however, that the present invention is more generally applicable to
other wireless communication systems, including Wideband Code-Division Multiple
Access (WCDMA) and WiMax (IEEE 802.16) systems.

[0028] LTE uses Orthogonal Frequency Division Multiplexing (OFDM) in the downlink
and Discrete Fourier Transform (DFT) spread OFDM in the uplink. The basic LTE
downlink physical resource can be viewed as a time-frequency grid. Fig. 2 illustrates a
portion of an exemplary OFDM time-frequency grid 50 for LTE. Generally speaking, the
time-frequency grid 50 is divided into one millisecond subframes. Each subframe
includes a number of OFDM symbols. For a normal cyclic prefix (CP) length, suitable for
use in situations where multipath dispersion is not expected to be extremely severe, a
subframe comprises fourteen OFDM symbols. A subframe comprises twelve OFDM
symbols if an extended cyclic prefix is used. In the frequency domain, the physical
resources are divided into adjacent subcarriers with a spacing of 15 kHz. The number of
subcarriers varies according to the allocated system bandwidth. The smallest element
of the time-frequency grid 50 is a resource element. A resource element comprises one

OFDM subcarrier during one OFDM symbol interval.

[0029] In LTE systems, data is transmitted to the user terminals over a downlink
transport channel known as the Physical Downlink Shared Channel (PDSCH). The
PDSCH is a time and frequency multiplexed channel shared by a plurality of user
terminals. As shown in Fig. 3, the downlink transmissions are organized into 10 ms
radio frames. Each radio frame comprises ten equally-sized subframes. For purposes
of scheduling users to receive downlink transmissions, the downlink time-frequency
resources are allocated in units called resource blocks (RBs). Each resource block
spans twelve subcarriers (which may be adjacent or distributed across the frequency
spectrum) and one 0.5 ms slot (one half of one subframe). The term “resource block
pair” refers to two consecutive resource blocks occupying an entire one millisecond

subframe.

[0030] The base station 20 dynamically schedules downlink transmissions to the user

terminals based on channel state and quality information (CSI, CQlI) reports from the

-6-
IPR2022-00648
Apple EX1002 Page 18



Attorney Ref. 4015-9600
Client Ref. P30138-US3

user terminals on the Physical Uplink Control Channel (PUCCH) or Physical Uplink
Shared Channel (PUSCH). The CQI and CSlI reports indicate the instantaneous channel
conditions as seen by the receiver. In each subframe, the base station 20 transmits
downlink control information (DCI) identifying the user terminals that have been
scheduled to receive data (hereinafter the scheduled terminals) in the current downlink
subframe and the resource blocks on which the data is being transmitted to the
scheduled terminals. The DCI is typically transmitted on the Physical Downlink Control
Channel (PDCCH) in the first 1, 2, or 3 OFDM symbols in each subframe.

[0031] Hybrid Automatic Repeat Request (HARQ) is used to mitigate errors that occur
during transmission of data on the downlink. When the base station 20 indicates that a
user terminal 100 is scheduled to receive a transmission on the PDSCH, the user
terminal 100 decodes the PDSCH and transmits an acknowledgement (ACK/NACK
message to base station 20 on the PUCCH or PUSCH. The acknowledgement
message informs the base station 20 whether the data packet was correctly received by
the user terminal 100. The acknowledgement message could be either a positive
acknowledgement (ACK) indicating a successful decoding or a negative
acknowledgement (NACK) message indicating a decoding failure. Based on the
acknowledgement message received from the user terminal 100, base station 20
determines whether to transmit new data (ACK received) or to retransmit the previous
data (NACK received).

[0032] For uplink transmissions, the user terminals transmit scheduling requests (SRs)
to the base station 20 on the PUCCH when the user terminals have data to send but no
valid uplink grant. The base stations 20 allocate uplink resources responsive to the
scheduling requests and transmit a scheduling grant to the user terminal 100 on the
PDCCH. When the data is received, the base station 20 transmits ACK/NACK signaling
to the user terminal 100 on the Physical Hybrid Automatic Repeat Request Indicator

Channel. (PHICH) to indicate whether the data is received correctly.

[0033] If the user terminal 100 has not been assigned an uplink resource for data
transmission, the L1/L2 control information (CQI reports, ACK/NACKSs, and SRs) is
transmitted in uplink resources (resource blocks) specifically assigned for uplink
transmission of L1/L2 control information on the Physical Uplink Control Channel
(PUCCH). As illustrated in Fig. 4, these resources are located at the edges of the total

available cell bandwidth. Each PUCCH resource comprises of one resource block
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(twelve subcarriers) within each of the two slots of an uplink subframe. Frequency
hopping is used to provide frequency diversity. The frequency of the resource blocks
alternate at the slot boundary, with one resource block at the upper part of the spectrum
within the first slot of a subframe and an equally sized resource block at the lower part of
the spectrum during the second slot of the subframe, or vice versa. If more resources
are needed for the uplink L1/L2 control signaling, e.g., in case of very large overall
transmission bandwidth supporting a large number of users, additional resources blocks

can be assigned adjacent the previously assigned resource blocks.

[0034] The reasons for locating the PUCCH resources at the edges of the overall
available spectrum are two-fold. First, the allocation maximizes the frequency diversity,
particularly when frequency hopping is employed. Second, the allocation avoids
fragmentation of the uplink spectrum, which would make it impossible to assign very
wide transmission bandwidths to a single user terminal 100 and still retain the single-

carrier property of the uplink transmission.

[0035] The bandwidth of one resource block during one subframe is too large for the
control signaling needs of a single user terminal 100. Therefore, to efficiently exploit the
resources set aside for control signaling, multiple user terminals can share the same
resource block. This is done by assigning the different terminals different orthogonal
phase rotations of a cell-specific length-12 frequency-domain sequence. A linear phase
rotation in the frequency domain is equivalent to applying a cyclic shift in the time
domain. Thus, although the term “phase rotation” is used herein, the term cyclic shift is

sometimes used with an implicit reference to the time domain.

[0036] The resource used by a PUCCH is therefore not only specified in the time-
frequency domain by the resource-block pair, but also by the phase rotation applied.
Similarly to the case of reference signals, there are up to twelve different phase rotations
specified in the LTE standard, providing up to twelve different orthogonal sequences
from each cell-specific sequence. However, in the case of frequency-selective channels,
not all the twelve phase rotations can be used if orthogonality is to be maintained.

Typically, up to six rotations are considered usable in a cell.

[0037] There are two message formats defined for transmission of control information
on the PUCCH, each capable of carrying a different number of bits. A user terminal 100
uses PUCCH format 1 to transmit HARQ acknowledgements and scheduling requests.

For CQl reporting, the user terminal 100 uses PUCCH format 2.
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[0038] Hybrid-ARQ acknowledgements are used to acknowledge the reception of one
(or two in case of spatial multiplexing) transport blocks in the downlink. Scheduling
requests are used to request resources for uplink data transmission. A scheduling
request is transmitted only when the user terminal 100 is requesting resources,
otherwise the user terminal 100 stays silent in order to save battery resources and not
create unnecessary interference. For scheduling requests, no explicit information bit is
transmitted. Instead, the user terminal requests uplink resources by the presence (or
absence) of energy on the corresponding PUCCH. Although HARQ acknowledgements
and scheduling requests serve different purposes, they share the same PUCCH format.

This format is referred to as PUCCH format 1 in the specifications

[0039] Fig. 5 illustrates the structure of a PUCCH format 1 message. The PUCCH
format 1 uses the same structure in each of the two slots of a subframe. For
transmission of a HARQ acknowledgement, the single HARQ acknowledgement bit is
used to generate a BPSK symbol (in case of downlink spatial multiplexing the two
acknowledgement bits are used to generate a QPSK symbol). For a scheduling request,
on the other hand, the BPSK/QPSK symbol is replaced by a constellation point treated
as negative acknowledgement at the base station 20. The modulation symbol is then

used to generate the signal to be transmitted in each of the two PUCCH slots.

[0040] A PUCCH format 1 resource, used for either a HARQ acknowledgement or a
scheduling request, is represented by a single scalar resource index. From the index,
the phase rotation and the orthogonal cover sequence is derived. For HARQ
transmission, the resource index to use for transmission of the HARQ acknowledgement
is given implicitly by the DCI transmitted on the PDCCH to schedule the downlink
transmission to the user terminal 100. Thus, the resources to use for an uplink HARQ
acknowledgement vary dynamically and depend on the DCI used to schedule the user

terminal 100 in each subframe.

[0041] In addition to dynamic scheduling based on the DCI transmitted by the base
station on the PDCCH, it is also possible to semi-persistently schedule a user terminal
100 according to a specific pattern. In this case the configuration information indicating
the semi-persistent scheduling pattern includes information on the PUCCH index to use
for the HARQ acknowledgements. The configuration information also informs the user

terminal 100 which PUCCH resources to use for transmission of scheduling requests.
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[0042] The PUCCH resources are split into two parts: a semi-static part and a dynamic
part. The semi-static part of the PUCCH resources is used for scheduling requests and
HARQ acknowledgements from semi-persistent users. The amount of resources used
for the semi-static part of PUCCH 1 resources does not vary dynamically. The dynamic
part is used for dynamically scheduled user terminals. As the number of dynamically
scheduled terminals varies, the amount of resources used for the dynamic PUCCHs

varies.

[0043] Channel-status reports are used to provide the base station 20 with an estimate
of the channel conditions as seen by the user terminal 100 in order to aid channel-
dependent scheduling. A channel-status report consists of multiple bits per subframe.
PUCCH format 1, which is capable of at most two bits of information per subframe, can
not be used for this purpose. Transmission of channel-status reports on the PUCCH is
instead handled by PUCCH format 2, which is capable of multiple information bits per

subframe.

[0044] PUCCH format 2, illustrated for normal cyclic prefix in Fig. 6, is based on a phase
rotation of the same cell-specific sequence as format 1. Similarly to format 1, a format 2
resource can be represented by an index from which the phase rotation and other
quantities necessary are derived. The PUCCH format 2 resources are semi-statically

configured.

[0045] Both PUCCH format 1 and format 2 signaling messages are transmitted on a
resource-block pair with one resource block in each slot. The resource-block pair is
determined from the PUCCH resource index. Thus, the resource-block number to use in

the first and second slot of a subframe can be expressed as
[0046] RBnumber(i) = f(PUCCH index, i)

[0047] where i is the slot number (0 or 1) within the subframe and f a function found in

the specification.

[0048] Multiple resource-block pairs can be used to increase the control-signaling
capacity. When one resource-block pair is full, the next PUCCH resource index is
mapped to the next resource-block pair in sequence. The mapping is done such that
PUCCH format 2 (channel-status reports) is transmitted closest to the edges of the

uplink cell bandwidth with the semi-static part of PUCCH format 1 next and finally the
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dynamic part of PUCCH format 1 in the innermost part of the bandwidth as shown in Fig.
7.

[0049] Three semi-statically parameters are used to determine the resources to use for
the different PUCCH formats:

@
[0050] « Vrs , provided as part of the system information, controls on which

resource-block pair the mapping of PUCCH format 1 starts

0
[0051] « Neicen controls the split between the semi-static and dynamic part of
PUCCH format 1

[0052] « Ny controls the mix of format 1 and format 2 in one resource block. In

most cases, the configuration is done such that the two PUCCH formats are mapped to
separate sets of resource blocks, but there is also a possibility to have the border

between format 1 and 2 within a resource block.

[0053] In order to support bandwidths greater than 20MHz, carrier aggregation will be
supported in LTE Rel 10. To maintain backward compatibility with Rel 8 user terminals
100, the available spectrum is divided into Rel-8 compatible component carriers (e.g., 20
Mhz component carriers) as shown in Fig. 8. A user terminal 100 can obtain bandwidth
up to 100 MHz by transmitting on multiple component carriers. The use of multiple

component carriers for data transmission is known as carrier aggregation.

[0054] The number of aggregated component carriers as well as the bandwidth of the
individual component carrier may be different for Uplink (UL) and Downlink (DL). A
symmetric configuration refers to the case where the number of component carriers in
DL and UL are the same. An asymmetric configuration refers to the case where the
number of component carriers is different for the UL and DL. The number of component
carriers configured for a geographic cell area 12 may be different from the number of
component carriers seen by the user terminal 100. A user terminal 100 may, for
example, support more DL component carriers than UL component carriers, even
though in the geographic cell area 12 the same number of UL and DL component

carriers is offered by the network.

[0055] One consideration for carrier aggregation is how to configure the PUCCH for
uplink control signaling from the user terminal. One solution is to transmit the uplink

control information on multiple control channels on multiple UL component carriers.
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However, this option is likely to result in higher user terminal power consumption and a
dependency on specific user terminal capabilities. It may also create implementation
issues due to inter-modulation products, and may lead to generally higher complexity for

implementation and testing.

[0056] According to some embodiments of the present invention, the PUCCH resources
on a single uplink component carrier are used to support downlink transmissions on
several downlink component carriers. With this approach, a user terminal 100 transmit
HARQ signaling associated with downlink transmissions on two or more downlink
component carriers on PUCCH resources on a single uplink component carrier.
Similarly, a single uplink component carrier may be used to support uplink transmissions
on several uplink component carriers. For example, a user terminal 100 may use
PUCCH resources on a single uplink component carrier to request uplink resources on
multiple uplink component carriers. The uplink component carrier on which PUCCH
resources are used to support downlink or uplink transmissions on two or more
component carriers is referred to herein as uplink primary component carrier (UL PCC)

or uplink associated with the primary cell (PCell).

[0057] For HARQ signaling, a straight-forward approach would be to increase the
PUCCH resources on the UL PCC for PUCCH format 1 by a factor of N, where N is the
number of aggregated downlink component carriers supported. However, consideration
should be given to the typical expected use case. Not all user terminals 100 will be
scheduled to receive downlink transmission on multiple downlink component carriers.
The number of downlink component carriers used for transmission will be user terminal
specific and will vary dynamically as user terminals 100 are scheduled. With bursty
data-transmission, the number of user terminals 100 simultaneously assigned resources
on several downlink carriers is expected to be rather small. Multiple downlink
component carriers are only needed when there are not enough resources on a single
component carrier, and there appears to be no benefits from assigning several smaller
transport blocks on multiple downlink component carriers for a large number of user
terminals 100. Therefore, the design of the ACK/NACK feedback on PUCCH should be
optimized for a low number of simultaneous user terminals 100 with assignments on

multiple downlink component carrier.

[0058] Considering that the typical use case is a rather small number of user terminals

100 simultaneously assigned resources on multiple downlink component carriers,
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increasing the overhead with a factor of N is probably not necessary. Rather, the amount
of resources should be chosen in anticipation on the number of user terminals 100 that
simultaneously are expected to have assignments on multiple downlink component
carriers, which is expected to be scenario and implementation dependent. This could be
achieved by configuring a set of uplink resources upon which the currently scheduled
user terminal(s) 100 using multiple component carriers transmit the ACK/NACK
feedback.

[0059] According to a first approach, a set of shared PUCCH resources of potentially
configurable size, in addition to PUCCH resources according to LTE Rel-8, is allocated
for HARQ acknowledgements by user terminals 100 which receive downlink
assignments on multiple downlink component carriers. The resource set and/or the size
of the resource set can be transmitted to the user terminal by Radio Resource Control
(RRC) signaling. With this approach, the UL PCC contains PUCCH resources according
to LTE Rel-8 for HARQ acknowledgements from user terminals 100 assigned resources
for downlink transmission on a single downlink component carrier associated with the UL
PCC. The shared PUCCH resource would be used by user terminals 100 which receive
resource assignments for downlink transmission on multiple downlink component
carriers. There may be some circumstances, such as retransmissions, when the user
terminal 100 is assigned resources on a single downlink component carrier that is
different from the downlink component carrier associated with the UL PCC. In such a
case the shared set of PUCCH resources can also be used for such “cross-carrier”

HARQ acknowledgements.

[0060] According to a second approach, a set of shared PUCCH resources of potentially
configurable size, in addition to PUCCH resources according to LTE Rel-8, is allocated
for HARQ acknowledgements by user terminals 100 which receive downlink
assignments on at least one downlink component carrier other than the downlink
component carrier having associated Rel- 8 resources on the UL PCC. The resource
set and/or the size of the resource set can be transmitted to the user terminal by RRC

signaling.

[0061] With either of the above approaches, the set of shared PUCCH resources may
be made visible to the user terminal 100 in the same way as for LTE Rel-8 user
terminals 100, namely in the form of an association rule between the DL PDCCH CCE

and index to PUCCH resource. Thus, from a system perspective, the two sets of
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PUCCH resources could overlap or be interleaved. In principle, a user terminal 100
could be configured with semi-static PUCCH resources for HARQ acknowledgements
and then use these resources for HARQ acknowledgements in case of multiple DL
component carrier assignments. By configuring all the user terminals 100 in the cell to
have the same semi-static ACK/NACK resources, such a scheme would allow for
assigning at most a single user terminal multiple DL component carrier at the same time.
When there is no need for HARQ acknowledgements of multiple carriers, the resource
could of course be used for data transmission. The user terminals 100 could select
which shared PUCCH resources to use based on component carrier, DL PDDCH CCE,
C-RNTI and other parameters. There is though a risk for collisions or scheduling
constraints, and to reduce this, one could consider having a dynamic indicator to aid the
selection of PUCCH resource. The dynamic indication allows managing the ACK/NACK
resources more carefully which is of interest when the amount of resources reserved for

HARQ acknowledgements is small and orthogonality is desired.

[0062] In one exemplary embodiment, semi-static PUCCH resources are reserved for
user terminals 100 configured with multiple downlink component carriers. The
assignment of PUCCH resources can be achieved by implicit indication of actual
resource block, e.g., utilizing CCE index, number of the downlink component carriers,
RNTI or a combination of these parameters. Alternatively, reserved PUCCH resources
can be indicated explicitly via signaling to the user terminal 100 (e.g., RRC signaling), or
by a combination of implicit and explicit signaling. Additionally, dynamic indication of
PUCCH resources for HARQ acknowledgements can be done by using additional
relative or explicit dynamic indication to select actual PUCCH resources out of the set of
implicit/explicitly reserved (e.g., semi-statically reserved) resources. For example, the
base station 20 may send as a control message or part of a control message, an
indicator, referred to herein as an acknowledgement resource indication (ARI),
comprising a single bit to indicate that the user terminal 100 should use the next
available PUCCH resource or the next cyclically available PUCCH resource from the set
of semi-statically reserved PUCCH resources. In some embodiments, the ARI may
comprise the entire control message. In other embodiment, the ARI may be included as
an information element in a larger control message. Alternatively, the base station 20
can send a multi-bit ARI to indicate the actual PUCCH resource out of the set of semi-

statically reserved PUCCH resources.
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[0063] There may be at least two different mappings to PUCCH resources on the UL
PCC. A first resource mapping may be used for HARQ acknowledgements of downlink
transmissions on a single designated downlink component carrier, and a second
mapping for HARQ acknowledgements of downlink transmissions on at least one other
downlink component carrier. The two mappings may be described by parameters, such
as first resource and size of resource set that are configurable by means of higher layer
signaling. The user terminal 100 may, based on the detected downlink assignments on
one or several downlink component carriers, select one of the two mappings. In a
preferred embodiment, the first mapping coincides with the Rel-8 mapping rules for
ACK/NACK resources.

[0064] The user terminal 100 may, depending on the detected downlink assignments,
and the downlink component carriers on which the downlink assignment was sent, select
which mapping to use. Two approaches may be used by the user terminal 100 to select
the mapping of radio resources for uplink control signaling. In the first approach, the
user terminal 100 selects a first mapping if downlink assignment of a single downlink
component carrier is detected and the downlink assignment is sent on the associated
downlink component carrier. The user terminal 100 selects a second mapping if it
detects at least one downlink assignment for at least one downlink component carrier
different from the single associated downlink component carrier (for which there are Rel-
8 ACK/NACK resources). In a second approach, the user terminal selects a mapping
depending on the number of component carriers it detects for downlink assignments for

downlink transmissions.

[0065] Fig. 9 illustrates an exemplary method 50 implemented by a base station 20 in a
communication network 10 of receiving uplink control information from a user terminal
100 depending ion the assignment of downlink component carriers. The base station 20
schedules the user terminal 100 to receive downlink transmissions on one or more
downlink component carriers (block 52). The user terminal 100 may be scheduled to
receive downlink transmissions on a single downlink component carrier associated with
a primary uplink component carrier. In this case, the base station 20 receives control
information associated with the downlink transmissions to the user terminal 100 on a first
set of radio resources on the uplink primary component carrier (block 54). Alternatively,
the user terminal 100 may be scheduled to receive downlink transmissions on multiple

downlink component carriers, or on a single downlink component carrier other than the
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downlink component carrier associated with the uplink primary component carrier. In
this alternative case, the base station 20 receives uplink control information associated
with the downlink transmissions from the user terminal 100 on a second set of radio

resources on the uplink component carrier (block 56).

[0066] Fig. 10 illustrates an exemplary method 60 implemented by a user terminal of
transmission of uplink control signaling to a base station 20. The user terminal 100
receives a radio resource assignment for a downlink transmission from the base station
20 (block 62). If the user terminal 100 detects assignments of radio resources for a
single downlink component carrier, the user terminal 100 transmits, on a first set of radio
resources on an uplink primary component carrier, uplink control information associated
with the downlink transmissions (block 64). On the other hands, if the user terminal 100
receives assignments for multiple downlink component carriers, the user terminal 100
transmits, on a second set of radio resources on the uplink primary component carrier,

uplink control information associated with downlink transmissions (block 66).

[0067] Fig. 11 illustrates another exemplary method 70 implemented by a user terminal
100 of transmission of uplink control signaling to a base station 20. The user terminal
100 receives a radio resource assignment for a downlink transmission from the base
station 20 (block 72). If the user terminal 100 detects assignments of radio resources for
a first downlink component carrier, the user terminal 100 transmits, on a first set of radio
resources on a uplink primary component carrier, uplink control information associated
with the downlink transmissions (block 74). On the other hands, if the user terminal 100
receives assignments for a second downlink component carrier, the user terminal 100
transmits, on a second set of radio resources on the primary uplink component carrier,

uplink control information associated with downlink transmissions (block 76).

[0068] Fig. 12 illustrates an exemplary base station 20 according to the present
invention. The base station 20 comprises a transceiver 22 for communicating with user
terminals and processing circuit 32 for processing the signals transmit and received by
the transceiver 22. The transceiver 22 includes a transmitter 24 coupled to one or more
transmit antennas 28 and receiver 26 coupled to one or more receive antennas 30. The
same antenna(s) 28, 30 may be used for both transmission and reception. The
processing circuit 32 may be implemented by one or more processors, hardware,
firmware or a combination thereof. Typical functions of the processing circuit 32 include

modulation and coding of transmitted signals, and the demodulation and decoding of
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received signals. The processing circuit 32 also includes a controller 34 for controlling
the operation of the base station 20. The controller 34 is responsible for transmission of
downlink control information on the PDCCH, and for the processing of uplink control

information received on the PUCCH.

[0069] Fig. 13 illustrates a functional block diagram of an exemplary user terminal 100.
The user terminal 100 comprises a transceiver 110 and a processing circuit 120. The
transceiver 110 comprises a transmitter 112 coupled to one or more transmit antennas
114, and a receiver 116, coupled to one or more receive antennas 118. Those skilled in
the art will appreciate that the same antennas may be used for transmission and
reception. The processing circuit 120 processes signals transmitted and received by the
transceiver 110. The processing circuit 120 comprises one or more processors,
hardware, firmware, or a combination thereof. Typical functions of the processing circuit
120 include modulation end coding of transmitted signals, and the demodulation and
decoding of received signals. The processing circuit 120 includes a controller 122 for
controlling uplink transmissions and the reception of downlink transmissions. The
controller 122 generates uplink control information for transmission on the PUCCH, and

processes downlink control information received on the PDCCH as previously described.

[0070] The invention provides means for efficient transmission of PUCCH on one
component carrier corresponding to multiple downlink component carriers, without
creating implementation problems in the user terminal or being over-dimensioned and

therefore inefficient.

[0071] The present invention may, of course, be carried out in other specific ways than
those herein set forth without departing from the scope and essential characteristics of
the invention. The present embodiments are, therefore, to be considered in all respects
as illustrative and not restrictive, and all changes coming within the meaning and

equivalency range of the appended claims are intended to be embraced therein.
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CLAIMS
What is claimed is:

1. A method implemented by a base station of receiving control information from a user
terminal, the method comprising:
scheduling downlink transmissions to a first user terminal on a single downlink
component carrier associated with a primary cell and scheduling downlink
transmissions to a second user terminal on multiple downlink component
carriers or on a downlink component carrier associated with a non-primary
cell;
receiving, on a first set of radio resources, control information associated with the
downlink transmissions to the first user terminal, wherein the first set of radio
resources is reserved for user terminals scheduled to receive downlink
transmissions on a single downlink component carrier associated with the
primary cell, and
receiving, on a second set of radio resources, control information associated with
the downlink transmissions to the second user terminal, wherein the second
set of radio resources is reserved for user terminals scheduled to receive
downlink transmissions on multiple downlink component carriers or on a
downlink component carrier associated with a non-primary cell, the first and
second sets of radio resources being on a same uplink component carrier

associated with the primary cell.

2. The method of claim 1, wherein the first and second sets of radio resources are
different.

3. The method of claim 2, wherein the second set of radio resources are additional

resources as compared to the first set of radio resources.

4. The method of claim 1, further comprising transmitting control information to the first
user terminal to explicitly indicate the first set of radio resources on the uplink

component carrier associated with the primary cell.
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5. The method of claim 1, further comprising providing the first user terminal with an
implicit indication to dynamically assign radio resources in said first set of radio

resources.

6. The method of claim 5, wherein the implicit indication is a control channel element
(CCE) of a Physical Downlink Control Channel (PDCCH) used for scheduling the first

user terminal.

7. The method of claim 1, further comprising transmitting control information to the
second user terminal on a downlink component carrier to implicitly or explicitly indicate
the second set of radio resources on the uplink component carrier associated with the

primary cell.

8. The method of claim 7, wherein at least one of the first and second sets of radio

resources is indicated explicitly by an uplink control channel resource index.

9. The method of claim 8, wherein an explicit indication related to the second set of radio

resources is transmitted as radio resource control signaling.

10. The method of claim 1, further comprising transmitting, on the single downlink
component carrier, an indication to assign radio resources in the second set of radio
resources when the second user terminal is scheduled to receive the downlink
transmissions on the multiple downlink component carriers or on the downlink

component carrier associated with the non-primary cell

11. The method of claim 10, wherein the indication to assign radio resources in said
second set of radio resources is an acknowledgement resource indication to dynamically
assign radio resources to the second user terminal when the second user terminal is
scheduled to receive downlink transmissions on the multiple downlink component

carriers or on the downlink component carrier associated with the non-primary cell.

12. The method of claim 11, wherein the acknowledgement resource indication selects
radio resources in the second set of radio resources, which is a semi-statically

configured set of uplink resources.
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13. The method of claim 1, further comprising:
receiving control signaling on the second set of radio resources if radio resources
on a single downlink component carrier associated with a non-primary cell

are assigned for the downlink transmissions.

14. The method of claim 1, further comprising:
if the first user terminal is scheduled to receive downlink transmissions on a
second single downlink component carrier associated with a non-primary cell,
receiving control information associated with the downlink transmissions to
the first user terminal on the second set of radio resources on the uplink
component carrier associated with the primary cell, wherein the second set of
radio resources is reserved for user terminals scheduled to receive downlink

transmissions on the second single downlink component carrier.

15. The method of claim 1, wherein the first user equipment is the same as the second

user equipment.

16. The method of claim 1, wherein the first user equipment is different from the second

user equipment.
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17. A base station comprising:
a transmitter to transmit user data on one or more downlink component carriers
to a first user terminal and a second user terminal; and
a controller to schedule downlink transmissions to the first user terminal and the
second user terminal, the controller configured to:

schedule downlink transmissions to the first user terminal on a single
downlink component carrier associated with a primary cell and
schedule downlink transmissions to the second user terminal on
multiple downlink component carriers or on a downlink component
carrier associated with a non-primary cell;

receive, on a first set of radio resources, control information associated
with the downlink transmissions to the first user terminal, wherein the
first set of radio resources is reserved for user terminals scheduled to
receive downlink transmissions on a single downlink component
carrier associated with the primary cell, and

receive, on a second set of radio resources, control information
associated with the downlink transmissions to the second user
terminal, wherein the second set of radio resources is reserved for
user terminals scheduled to receive downlink transmissions on
multiple downlink component carriers or on a downlink component
carrier associated with a non-primary cell, the first and second sets of
radio resources being on a same uplink component carrier associated

with the primary cell.
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18. A method implemented by a user terminal of transmitting control information in a
mobile communication network, the method comprising:

receiving an assignment of radio resources for downlink transmissions from a
base station;

transmitting, on a first set of radio resources, control information associated with
the downlink transmissions responsive to being assigned radio resources on
a single downlink component carrier associated with the primary cell for the
downlink transmission, wherein the first set of radio resources is reserved for
user terminals scheduled to receive downlink transmissions on a single
downlink component carrier associated with the primary cell; and

transmitting, on a second set of radio resources, control information associated
with the downlink transmissions responsive to being assigned radio
resources on multiple downlink component carriers or on a downlink
component carrier associated with a non-primary cell for the downlink
transmission, wherein the second set of radio resources is reserved for user
terminals scheduled to receive downlink transmissions on multiple downlink
component carriers or on a downlink component carrier associated with a
non-primary cell, the first and second sets of radio resources being on a

same uplink component carrier associated with the primary cell.

19. The method of claim 18, wherein the first and second sets of radio resources are

different.

20. The method of claim 19, wherein the second set of radio resources are additional

resources as compared to the first set of radio resources.

21. The method of claim 18, further comprising receiving control information from the
base station explicitly indicating the first set of radio resources on the uplink component

carrier associated with the primary cell.

22. The method of claim 21, wherein said receiving the control information comprises
receiving an uplink control channel resource index explicitly indicating said first set of

radio resources.
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23. The method of claim 22, wherein an explicit indication relating to the second set of

radio resources is received as radio resource control signaling.

24. The method of claim 18, further comprising receiving an implicit indication to

dynamically assign radio resources in said first set of radio resources.

25. The method of claim 24, wherein the implicit indication is a control channel element
(CCE) of a Physical Downlink Control Channel (PDCCH) on which the assignment of

radio resources for downlink transmissions is received.

26. The method of claim 18, further comprising receiving, on the single downlink
component carrier, an indication to assign radio resources in the second set of radio
resources when the user terminal is scheduled to receive the downlink transmissions on
the multiple downlink component carriers or on the downlink component carrier

associated with the non-primary cell.

27. The method of claim 26, wherein the indication to assign radio resources in said
second set of radio resources is an acknowledgement resource indication to dynamically
assign radio resources in when the user terminal is scheduled to receive downlink
transmissions on the multiple downlink component carriers or on the downlink

component carrier associated with the non-primary cell.

28. The method of claim 27, further comprising selecting radio resources in the second
set of radio resources, which is a semi-statically configured set of uplink resources,

responsive to the acknowledgement resource indication.

29. The method of claim 18, further comprising:
transmitting control signaling on the second set of radio resources if radio
resources on a single downlink component carrier associated with a non-

primary cell are assigned for the downlink transmissions.
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30. A user terminal for mobile communications, the user terminal comprising:
areceiver to receive downlink transmissions from a base station;
a transmitter to transmit control information associated with the downlink
transmission to a base station; and
a controller to select radio resources for transmission of control information
associated with the downlink transmissions, the controller configured to:
select a first set of radio resources responsive to being assigned radio
resources on a single downlink component carrier associated with the
primary cell for the downlink transmission, wherein the first set of
radio resources is reserved for user terminals scheduled to receive
downlink transmissions on a single downlink component carrier
associated with the primary cell; and
select a second set of radio resources responsive to being assigned radio
resources on multiple downlink component carriers or on a downlink
component carrier associated with a non-primary cell for the downlink
transmissions, wherein the second set of radio resources is reserved
for user terminals scheduled to receive downlink transmissions on
multiple downlink component carriers or on a downlink component
carrier associated with a non-primary cell, the first and second sets of
radio resources being on a same uplink component carrier associated

with the primary cell.
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ABSTRACT

Systems and methods of signaling uplink control information in a mobile
communication network using carrier aggregation are provided. In one exemplary
embodiment, a method may include scheduling downlink transmissions to a first user
terminal on a single downlink component carrier (CC) associated with a primary cell and
scheduling downlink transmissions to a second user terminal on multiple downlink CCs
or on a downlink CC associated with a non-primary cell. Further, the method may
include receiving, on a first set of radio resources, control information associated with
the downlink transmissions to the first user terminal. In addition, the method may
include receiving, on a second set of radio resources, control information associated with

the downlink transmissions to the second user terminal.
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Attorney Docket Number | 4015-9600 / P30138-US3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED

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 ’_Remove

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.
’ Clear

® 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:

B

Name of the Deceased or Legally Incapacitated Inventor: ’

If the Applicant is an Organization check here. X

Organization Name ‘ Ifelefonaktiebolaget LM Ericsson (publ)

Mailing Address Information For Applicant:

Address 1 SE-164 83

Address 2

City Btockholm State/Province
Country | BE Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

IPR2022-00648
EFS Web 2.2.12 Apple EX1002 Page 56



PTO/AIA/14 (11-15)

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

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

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

Attorney Docket Number | 4015-9600 / P30138-US3

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED

Assignee (1

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

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

[ Remove
If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

A4
[

Mailing Address Information For Assignee including Non-Applicant Assignee:

L]

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. IE]

Slg nature: Remove

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

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

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

Signature [Edward M. Roney/ Date (YYYY-MM-DD)| 2016-11-14
First Name | Edward M. Last Name Foney Registration Number | 62048
Additional Signature may be generated within this form by selecting the Add button. __Add :]
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

4015-9600 / P30138-US3

Application Number

Title of Invention PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED

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

EFS Web 2.2.12

IPR2022-00648
Apple EX1002 Page 58



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 toa 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 youin 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 (5U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

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

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

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

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 thatagency'sresponsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

A record fromthis system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of David Astely et al.

Serial No.: TBD
Examiner:
Filed: TBD
Group Art Unit:
For: PUCCH Resource Allocation for Carrier

Aggregation in LTE-Advanced Confirmation No.:

Attorney’s Docket No: 4015-9600 / P30138-US3

e N N N N S N S SN S S

MS AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

In accordance with 37 C.F.R. 1.56, counsel wishes to make of record the attached items
of information for the Examiner's consideration in connection with this application. The
references in the attached listing were previously submitted in parent application Serial No.
12/896,993 and relied upon under 35 USC 120. Copies of these references are not furnished
with this listing as they were previously submitted and considered in the parent application. Also
attached is Form PTO/SB/08A for the Examiner's convenience in making such consideration of
record. Inclusion herein of any particular item of information is not to be construed as an
admission that same is prior art. Each item of information contained in the information
disclosure statement:

|:| was first cited in any communication from a patent office in a counterpart foreign or

international application or from the Office, and this communication was not received by

an individual designated in §1.56(c) more than thirty days prior to the filing of the

information disclosure statement; or

|:| is a communication that was issued by a patent office in a counterpart foreign or
international application or by the Office, and this communication was not received by
any individual designated in § 1.56(c) more than thirty days prior to the filing of the
information disclosure statement

X| No statement re Patent Term Adjustment (PTA).

The Commissioner is hereby authorized to charge any fees that may be required or credit
any overpayment to Deposit Account 18-1167.

Respectfully submitted,

COATS & BENNETT, P.L.L.C.

Dated: November 14, 2016 Edward M. Roney
Registration No.: 62,048
Telephone:  (919) 854-1844
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/350,360
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), (5} or (c) N/A N/A N/A N/A 280
SEARCH FEE
(@7 CFR 1 16(K. . ot (m) N/A N/A N/A N/A 600
EXAMINATION FEE
NN FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16()) 30 minus 20= 10 OR |« 80 = 800
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 420 - 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(®) FEE($)
E AMENDMENT PAID FOR
L Total . i - =
s (37 CF% ?.16(i)) Minus = OR |x =
= Independent * Minus | *** =
E (37 orR 1.16(h)) = OR |x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus A = =
= (37 CF% ?.16(i)) OR |« -
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WwWW.uspto.gov

| APPLICATIONNUMBER | FILING OR 371(C) DATE |  FIRSTNAMED APPLICANT |  ATTY. DOCKET NO/TITLE |
15/350,360 11/14/2016 David Astely 4015-9600 / P30138-US3
CONFIRMATION NO. 1120
24112 INFORMAL NOTICE

COATS & BENNETT, PLLC

1400 Grescent Green, Suite 300 IR IO L0 AR
0000000

Cary, NC 27518 873558
Date Mailed: 11/22/2016

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

* A properly executed inventor's oath or declaration has not been received for the following inventor(s):
David Astely
Robert Baldemair
Dirk Gerstenberger
Daniel Larsson
Lars Lindbom
Stefan Parkvall

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.

/sgorems/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WwW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/350,360 11/14/2016 2414 2960 4015-9600 / P30138-US3 30 4
CONFIRMATION NO. 1120
24112 FILING RECEIPT
COATS & BENNETT, PLLC
1400 Crescent Green, Suite 300 R0 A L L. A KO

Cary, NC 27518
Date Mailed: 11/22/2016

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)
David Astely, Bromma, SWEDEN;
Robert Baldemair, Solna, SWEDEN;
Dirk Gerstenberger, Stockholm, SWEDEN;
Daniel Larsson, Stockholm, SWEDEN;
Lars Lindbom, Karlstad, SWEDEN;
Stefan Parkvall, Bromma, SWEDEN;
Applicant(s)
Telefonaktiebolaget LM Ericsson (publ), Stockholm, SWEDEN;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 12/896,993 10/04/2010 PAT 9497004
which claims benefit of 61/248,661 10/05/2009

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 11/21/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/350,360

Projected Publication Date: 03/02/2017
Non-Publication Request: No

Early Publication Request: No
Title

PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED
Preliminary Class

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

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the 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.qov or call
+1-202-482-6800.

page 4 of 4

IPR2022-00648
Apple EX1002 Page 66



Doc code: IDS PTO/SB/08a (03-15)

s . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number ‘|15350360
Filing Date ‘P016—11—14

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor avid Astely et al.
Art Unit | 2414

Examiner Name MD K Talukder

Attorney Docket Number 4015-9600 / P30138_US3

U.S.PATENTS | Remove |
. . . . Pages,Columns,Lines where
E)‘@m*lner Cite Patent Number Kind Issue Date Na”.‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. | Add |
U.S.PATENT APPLICATION PUBLICATIONS | Remove |
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
. Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.| Add |

FOREIGN PATENT DOCUMENTS |Remove|
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant Ts
Initial* No | Numbers Code2?| Code4| Date PP Passages or Relevant
Document :
Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add |

NON-PATENT LITERATURE DOCUMENTS |Remove]|

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No
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Application Number 15350360

Filing Date 2016-11-14
INFORMATION DISCLOSURE First Named Inventor | David Astely et al.
STATEMENT BY APPLICANT A Uni
. nit 2414
( Not for submission under 37 CFR 1.99)
Examiner Name MD K Talukder

Attorney Docket Number 4015-9600 / P30138_US3

TEXAS INSTRUMENTS: "Dynamic ACK/NAK Channelization on PUCCH", 3GPP DRAFT; R1-081375-DACKNAK,

1 RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE; 650, ROUTE DES
UCIOLES; F-06921 SOPHIA-ANTIPOLIS CEDEX; FRANCE, vol. RAN WG1, no. Shenzhen, China; March 27, 2008,

P050109796.

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

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 15350360

Filing Date 2016-11-14
INFORMATION DISCLOSURE First Named Inventor | David Astely et al.
STATEMENT BY APPLICANT At Ui
.. nit 2414
( Not for submission under 37 CFR 1.99)
Examiner Name MD K Talukder

Attorney Docket Number 4015-9600 / P30138_US3

CERTIFICATION STATEMENT

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

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

OR

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

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

X  See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Edward M. Roney/ Date (YYYY-MM-DD) 2016-12-30
Name/Print Edward M. Roney Registration Number b2048

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

EFS ID: 27936232
Application Number: 15350360
International Application Number:
Confirmation Number: 1120

Title of Invention:

PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-
ADVANCED

First Named Inventor/Applicant Name:

David Astely

Customer Number:

24112

Filer:

Edward Milton Roney/Kenyatta Upchurch

Filer Authorized By:

Edward Milton Roney

Attorney Docket Number:

4015-9600 / P30138-US3

Receipt Date: 30-DEC-2016
Filing Date: 14-NOV-2016
Time Stamp: 10:05:10

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.)
99798
1 Transmittal Letter P301 38_U53_IcIijS_Cover_Ltr. no 1
p 75e059f2b6fa023cff2e2c415801e6089054

97¢7

Warnings:
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Information:

1035444

Information Disclosure Statement (IDS) [ P30138_US3_Supplemental_ID|

Form (SB08) S.pdf no 4

e7f535b3e7f81aac48831260530a77b3dce|
92ce

Warnings:

Information:

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

232573
3 Non Patent Literature P30138_US3_R1-081375.pdf no 4
e4cfd2485ea324231118184e0d8494d60c64
42fe
Warnings:
Information:
Total Files Size (in bytes); 1367815

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

In re Application of Astely et al.
Serial No.: 15/350,360
Filed: November 14, 2016

For: PUCCH Resource Allocation for Carrier
Aggregation in LTE-Advanced

Attorney’s Docket No: 4015-9600 / P30138-US3

MS AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

N N N N N S N S S S N

Examiner:
Group Art Unit: 2414

Confirmation No.: 1120

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

In accordance with 37 C.F.R. 1.56, counsel wishes to make of record the attached items
of information for the Examiner's consideration in connection with this application. Also attached
is Form PTO/SB/08A for the Examiner's convenience in making such consideration of record.
Inclusion herein of any particular item of information is not to be construed as an admission that
same is prior art. Each item of information contained in the information disclosure statement:

X| was first cited in any communication from a patent office in a counterpart foreign or
international application or from the Office, and this communication was not received by
an individual designated in §1.56(c) more than thirty days prior to the filing of the

information disclosure statement; or

|:| is a communication that was issued by a patent office in a counterpart foreign or
international application or by the Office, and this communication was not received by
any individual designated in § 1.56(c) more than thirty days prior to the filing of the

information disclosure statement

|:| No statement re Patent Term Adjustment (PTA).

The Commissioner is hereby authorized to charge any fees that may be required
or credit any overpayment to Deposit Account 18-1167.

Dated: December 30, 2016

Respectfully submitted,
COATS & BENNETT, P L.L.C.

/
e . f\* ;’ f'ffz‘ o

/ i
Edward M. Roney
Registration No.: 62,048
Telephone: (919) 854-1844
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Doc code: IDS PTO/SB/08a (03-15)

Lo . . . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number ‘|15350360
Filing Date ‘P016—11—14

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor avid Astely et al.
Art Unit | 2648

Examiner Name Md K. Talukder

Attorney Docket Number P30138-US3 / 4015-9600

U.S.PATENTS | Remove |
. . . . Pages,Columns,Lines where
E)‘@m*lner Cite Patent Number Kind Issue Date Name of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. | Add |
U.S.PATENT APPLICATION PUBLICATIONS | Remove |
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.| Add |

FOREIGN PATENT DOCUMENTS |Remove|
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Aoplicant of cited where Relevant Ts
Initial* No | Numbers Code2| Code4| Date PP Passages or Relevant
Document .
Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add |

NON-PATENT LITERATURE DOCUMENTS |Remove|

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

EFS Web 2.1.17 IPR2022'00648
Apple EX1002 Page 74



Application Number 15350360

Filing Date 2016-11-14
INFORMATION DISCLOSURE First Named Inventor | David Astely et al.
STATEMENT BY APPLICANT At Uni
.. nit 2648
( Not for submission under 37 CFR 1.99)
Examiner Name Md K. Talukder

Attorney Docket Number P30138-US3 / 4015-9600

HUAWEI, PUCCH design for carrier aggregation, 3GPP TSG RAN WG1 Meeting #58 R1-093046, 3GPP, August 24,
D009.

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 15350360

Filing Date 2016-11-14

INFORMATION DISCLOSURE

First Named Inventor | David Astely et al.

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit 2648

Examiner Name Md K. Talukder

Attorney Docket Number P30138-US3 / 4015-9600

CERTIFICATION STATEMENT

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

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

OR

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

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

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Edward M. Roney/ Date (YYYY-MM-DD) 2016-01-08

Name/Print Edward M. Roney Registration Number b2048

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

EFS ID: 28002178
Application Number: 15350360
International Application Number:
Confirmation Number: 1120

Title of Invention:

PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-

ADVANCED
First Named Inventor/Applicant Name: David Astely
Customer Number: 24112

Filer:

Edward Milton Roney/Kenyatta Upchurch

Filer Authorized By:

Edward Milton Roney

Attorney Docket Number:

4015-9600 / P30138-US3

Receipt Date: 08-JAN-2017
Filing Date: 14-NOV-2016
Time Stamp: 10:21:08

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.)
99933
1 Transmittal Letter P30138-US3_IDS_Cover_Ltr.pdf no 1
3391896f8609d2919795d69a26984eab 580}
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Information:

1035299

Information Disclosure Statement (IDS) P30138-
Form (SB0S8) US3_Supplemental_IDS.pdf

5908e980bcf0aa2a761dfe42a8288a3e60d3
3b7c

Warnings:

Information:

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

419435
3 Non Patent Literature P30138-US3_R1-093046.pdf no 8
cb73dd88esfe1c401ccf26b3eel9cclealdd 1
959f
Warnings:
Information:
Total Files Size (in bytes); 1554667

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

In re Application of David Astely et al.
Serial No.: 15/350,360
Filed: November 14, 2016

For: PUCCH Resource Allocation for Carrier
Aggregation in LTE-Advanced

Attorney’s Docket No: 4015-9600 / P30138-US3

MS AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

e N N N N S N S SN S S

Examiner:
Group Art Unit: 2414

Confirmation No.: 1120

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

In accordance with 37 C.F.R. 1.56, counsel wishes to make of record the attached items
of information for the Examiner's consideration in connection with this application. Also attached
is Form PTO/SB/08A for the Examiner's convenience in making such consideration of record.
Inclusion herein of any particular item of information is not to be construed as an admission that
same is prior art. Each item of information contained in the information disclosure statement:

|:| was first cited in any communication from a patent office in a counterpart foreign or
international application or from the Office, and this communication was not received by
an individual designated in §1.56(c) more than thirty days prior to the filing of the

information disclosure statement; or

|:| is a communication that was issued by a patent office in a counterpart foreign or
international application or by the Office, and this communication was not received by
any individual designated in § 1.56(c) more than thirty days prior to the filing of the

information disclosure statement

X| No statement re Patent Term Adjustment (PTA).

The Commissioner is hereby authorized to charge any fees that may be required
or credit any overpayment to Deposit Account 18-1167.

Dated: January 8, 2017

Respectfully submitted,
COATS & BENNETT, P L.L.C.

/
e . f\* ;’ f'ffz‘ o

/ i
Edward M. Roney
Registration No.: 62,048
Telephone:  (919) 854-1844
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WwWW.uspto.gov

| APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRSTNAMED APPLICANT |  ATTY. DOCKET NO/TITLE |
15/350,360 11/14/2016 David Astely 4015-9600 / P30138-US3
CONFIRMATION NO. 1120
24112 PUBLICATION NOTICE

COATS & BENNETT, PLLC

1400 Grescent Green, Suite 300 RN L ALMTAG MOREV AR

Cary, NC 27518

Title:PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED

Publication No.US-2017-0063506-A1
Publication Date:03/02/2017

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

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

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

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Application/Control Number: 15/350,360 Page 2
Art Unit: 2648

1. The present application is being examined under the pre-AlA first to invent provisions.
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 obviousness-type 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); and 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 non-provisional rejection based on a nonstatutory double patenting
ground provided the conflicting application or patent either is shown to be commonly owned
with this application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. Effective January 1, 1994, a registered attorney or agent of
record may sign a terminal disclaimer. A terminal disclaimer signed by the assignee must fully

comply with 37 CFR 3.73(b).
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Claims 1-30 of instant application are non-provisionally rejected on the ground

nonstatutory obviousness-type double patenting as being unpatentable over claims 1-40 of

application No. 12/896993 (US Pat. 9497004). Although the conflicting claims are not identical,

they are not patentable distinct from each other because both the claims of the instant application

and the claims of the copending application are almost the same in scope. Omission of an

element and its function in a combination is an obvious expedient if the remaining elements

perform the same function as before. In re KARLSON (CCPA) 136 USPQ 184 (1963).

An omission of an element and its function in a combination is an obvious expedient if

the remaining elements perform the same function as before. In re KARLSON (CCPA) 136

USPQ 184 (1963).

Claims are not identical, however, the scope of the invention are the same.

Instant Application (15/350360)

Application (12/896993)

Claim 1: A method implemented by a base station of
receiving control information from a user terminal, the
method comprising:

scheduling downlink transmissions to a first user
terminal on a single downlink component carrier
associated with a primary cell and scheduling

downlink transmissions to a second user terminal on
multiple downlink component carriers or on a downlink
component carrier associated with a non-primary cell;

receiving, on a first set of radio resources, control
information associated with the downlink transmissions
to the first user terminal, wherein the first set of

radio resources is reserved for user terminals scheduled
to receive downlink transmissions on a single downlink
component carrier associated with the primary cell; and

receiving, on a second set of radio resources, control
information associated with the downlink transmissions

Claim 1: A method implemented by a base
station of receiving control information from a
user terminal, the method comprising:

scheduling downlink transmissions to a first user
terminal on a single downlink component carrier
associated with a primary cell and a second user
terminal on multiple downlink component
carriers including the single downlink component
carrier associated with the primary cell;

receiving control information associated with the
downlink transmissions to the first user terminal
on a first set of radio resources on an uplink
component carrier associated with the primary
cell, wherein the first set of radio resources is
reserved for user terminals scheduled to receive
downlink transmissions on the single downlink
component carrier associated with the primary
cell; receiving control information associated
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to the second user terminal, wherein the second set of
radio resources is reserved for user terminals scheduled
to receive downlink transmissions on multiple downlink
component carriers or on a downlink component carrier
associated with a non-primary cell, the first and second
sets of radio resources being on a same uplink
component carrier associated with the primary cell.

with the downlink transmissions to the second
user terminal on a second set of radio resources
on the uplink component carrier associated with
the primary cell, wherein the second set of radio
resources is reserved for user terminals scheduled
to receive downlink transmissions on the multiple
downlink component carriers and the second set
of resources are additional resources as compared
to the first set of resources;

and transmitting, on the single downlink
component carrier, an indication to assign radio
resources in the second set of radio resources
when the second user terminal is scheduled to
receive the downlink transmissions on the
multiple downlink component carriers.

Claim 17: A base station comprising:

a transmitter to transmit user data on one or more
downlink component carriers to a first user terminal
and a second user terminal; and a controller to
schedule downlink transmissions to the first user
terminal and the second user terminal, the
controller configured to:

schedule downlink transmissions to the first user
terminal on a single downlink component carrier
associated with a primary cell and schedule
downlink transmissions to the second user terminal
on multiple downlink component carriers or on a
downlink component carrier associated with a non-
primary cell; receive, on a first set of radio
resources, control information associated with the
downlink transmissions to the first user terminal,
wherein the first set of radio resources is reserved
for user terminals scheduled to receive downlink
transmissions on a single downlink

component carrier associated with the primary cell;
and

Claim 9: A base station comprising:

a transmitter to transmit user data on one or
more downlink component carriers to a first user
terminal and a second user terminal; and a
controller to schedule downlink transmissions to
the first user terminal and the second user
terminal, the controller configured to:

schedule downlink transmissions to the first user
terminal on a single downlink component carrier
associated with a primary cell and the second
user terminal on multiple downlink component
carriers including the single downlink
component carrier associated with the primary
cell; receive control information associated with
the downlink transmissions to the first user
terminal on a first set of radio resources on an
uplink component carrier associated with the
primary cell, wherein the first set of radio
resources is reserved for user terminals
scheduled to receive downlink transmissions on
the single downlink component carrier
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receive, on a second set of radio resources, control
information associated with the downlink
transmissions to the second user terminal, wherein
the second set of radio resources is reserved

for user terminals scheduled to receive downlink
transmissions on multiple downlink component
carriers or on a downlink component carrier
associated with a non-primary cell, the first and
second sets of radio resources being on a same
uplink component carrier associated with the
primary cell.

associated with the primary cell;

receive control information associated with the
downlink transmissions to the second user
terminal on a second set of radio resources on
the uplink component carrier associated with the
primary cell, wherein the second set of radio
resources is reserved for user terminals
scheduled to receive downlink transmissions on
the multiple downlink component carriers and
the second set of resources are additional
resources as compared to the first set of
resources; and transmit, on the single downlink
component carrier, an indication to assign radio
resources in the second set of radio resources
when the second user terminal is scheduled to
receive the downlink transmissions on the
multiple downlink component carriers.

Claim 18: A method implemented by a user
terminal of transmitting control information in
a mobile communication network, the method
comprising:

receiving an assignment of radio resources for
downlink transmissions from a base station;

transmitting, on a first set of radio resources,
control information associated with the downlink
transmissions responsive to being assigned radio
resources on a single downlink component carrier
associated with the primary cell for the downlink
transmission, wherein the first set of radio
resources is reserved for user terminals scheduled
to receive downlink transmissions on a

single downlink component carrier associated with
the primary cell; and

transmitting, on a second set of radio resources,
control information associated with the downlink
transmissions responsive to being assigned

radio resources on multiple downlink component
carriers or on a downlink component carrier
associated with a non-primary cell for the
downlink transmission, wherein the second set of
radio resources is reserved for user terminals

Claim 17: A method implemented by a user
terminal of transmitting control information in a
mobile communication network, the method
comprising:

receiving an assignment of radio resources for
downlink transmissions from a base station;

transmitting, on a first set of radio resources on
an uplink component carrier associated with a
primary cell, control information associated with
the downlink transmissions responsive to
receiving an assignment of radio resources on a
single downlink component carrier associated
with the primary cell for the downlink
transmission, wherein the first set of radio
resources is reserved for user terminals scheduled
to receive downlink transmissions on the single
downlink component carrier associated with the
primary cell;

transmitting, on a second set of radio resources on
the uplink component carrier associated with the
primary cell, control information associated with
the downlink transmissions responsive to
receiving an assignment of radio resources on
multiple downlink component carriers including
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scheduled to receive downlink transmissions on the single downlink component carrier associated
multiple downlink component carriers or on a with the primary cell for the downlink

downlink component carrier associated with a non- | transmissions, wherein the second set of radio
primary cell, the first and second sets of radio resources is reserved for user terminals scheduled
resources being on a same uplink component to receive downlink transmissions on the multiple
carrier associated with the primary cell. downlink component carriers and the second set

of resources are additional resources as compared
to the first set of resources; and receiving, on the
single downlink component carrier, an indication
to assign radio resources on the second set of
radio resources when the user terminal is
scheduled to receive the downlink transmissions
on the multiple downlink component carriers

Claim 30: A user terminal for mobile Claim 24: A user terminal for mobile
communications, the user terminal comprising: a communications, the user terminal comprising: a
receiver to receive downlink transmissions froma | receiver to receive downlink transmissions from a
base station; a transmitter to transmit control base station; a transmitter to transmit control
information associated with the information associated with the downlink
downlink transmission to a base station; and transmissions to a base station; and

a controller to select radio resources for a controller to select radio resources for
transmission of control information associated with | transmission of control information associated
the downlink transmissions, the controller with the downlink transmissions, the controller
configured to: select a first set of radio resources configured to: select a first set of radio resources
responsive to being assigned radio resources on a on an uplink component carrier associated with a
single downlink component carrier associated with | primary cell responsive to receiving an

the primary cell for the downlink transmission, assignment of radio resources on a single
wherein the first set of radio resources is reserved downlink component carrier associated with the
for user terminals scheduled to receive downlink primary cell for the downlink transmissions,
transmissions on a single downlink component wherein the first set of radio resources is reserved
carrier associated with the primary cell; and for user terminals scheduled to receive downlink

transmissions on the single downlink component
select a second set of radio resources responsive to | carrier associated with the primary cell;
being assigned radio resources on multiple

downlink component carriers or on a select a second set of radio resources on the
downlink component carrier associated with a non- | uplink component carrier associated with the
primary cell for the downlink transmissions, primary cell responsive to receiving an

wherein the second set of radio resources is assignment of radio resources on multiple
reserved for user terminals scheduled to receive downlink component carriers including the single
downlink transmissions on multiple downlink downlink component carrier associated with the
component carriers or on a downlink primary cell for the downlink transmissions,
component carrier associated with a non-primary wherein the second set of radio resources is

cell, the first and second sets of radio resources reserved for user terminals scheduled to receive
being on a same uplink component carrier downlink transmissions on the multiple downlink
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associated with the primary cell. component carriers and the second set of
resources are additional resources as compared to
the first set of resources; and receive, on the
single downlink component carrier, an indication
to assign radio resources on the second set of
radio resources when the user terminal is
scheduled to receive the downlink transmissions
on the multiple downlink component carriers.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MD TALUKDER whose telephone number is (571)270-3222.
The examiner can normally be reached on Monday to Friday (Alt Friday off) from (9:30 to 4:00).
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wesley Kim can be reached on 571-272-7867. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (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.

/MD TALUKDER/

Primary Examiner, Art Unit 2648
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N
N

2nd) near3 (radio adj resource) and (carrier adj §USPAT; 12:55
component) and ((down$link DL HUSOCR,;
reverse$1link)) {DERWENT;

........ {/BM_TDB _

S51 {1 @ad< "20091003" and (second other another ~ {US-PGPUB;{|OR HON 2013/06/17
2nd) near3 (radio adj resource) and (carrier adj §USPAT; 12:56
component) USOCR;

DERWENT;
IBM_TDB

Sh2 |20 (second other another 2nd) near3 (radio adj JUS-PGPUB; {OR ON 2013/06/17

resource) and (carrier adj component) HUSPAT; 13:31
USOCR,;
DERWENT;
41BM_TDB

S53 i[16 i(set near3 radio near3 resource) same JUS-PGPUB; {|OR ON 2013/06/17;

component adj carrier USPAT; 14:14
USOCR,;
DERWENT;
IBM_TDB

S54 427 (set near3 ((radio near3 resource) (resource adj {,US-PGPUB; |OR ON 2013/06/17

block))) same component adj carrier USPAT; 14:19
USOCR;
DERWENT;
IBM_TDB

S55 {755 (((radio near3 resource) (resource adj block))) | US-PGPUB;{OR ON 2013/06/17;

same component adj carrier USPAT,; 14:25
USOCR,;
DERWENT;
IBM_TDB

S56 {70 ((second 2nd other) with ((radio near3 US-PGPUB; ON 2013/06/17
resource) (resource adj block))) same USPAT; 14:26
component adj carrier USOCR;

DERWENT;
AAAAAAAAAAAAAAAAAAAAAAAAA BV_TDB e

S57 {327 (((radio near3 resource) (resource adj block))) {US-PGPUB;{|OR ON 2013/06/17
same component adj carrier and (schedul$3 USPAT; 1427
near3 downlink reverse) USOCR,;

DERWENT;
‘ ‘ |BM_TDB

S58 29 ((second 2nd other) with ((radio near3 US-PGPUB;{|OR ON 2013/06/17
resource) (resource adj block))) same USPAT; 14.:27
component adj carrier and (schedul$3 near3 USCCR,;
down$1link reverse$1link) DERWENT;

IBM_TDB

S59 |24 i((second 2nd other) with ((radio near3 JUS-PGPUB; {|OR HON 2013/06/17:
resource) (resource adj block))) same USPAT; 14:31
(component adj carrier) same (down$1link USOCR,;
reverse$1link) DERWENT;

IBM_TDB

S60 |10 E(“20090097447“ | "20110081856" | US-PGPUB;{|OR ON 2013/06/17
"20090116427" | "20100232373" | USPAT; 14:49
"8331307").PN. USOCR,;

DERWENT;
IBM_TDB
S61 12562 (schedul$3 near3 downlink) and ((radio adj 1US-PGPUB; {|OR ON 2013/06/17
resource) (resource adj block)) and component {USPAT,; 15:16
USOCR,;
DERWENT;
IBM_TDB
iS62 1739 ii(schedul$3 near3 downlink) and ((radio adj ~ US-PGPUB;{{OR JON  2013/06/17;

IPR2022-00648
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resource) (resource adj block)) and component §USPAT; 15:17
adj carrier #1USOCR;
SDERWENT;
_ 41BM_TDB \
S63 {1259 (schedul$3 near3 downlink) same ((radio adj  {US-PGPUB;{|OR ON 2013/06/17;
resource) (resource adj block)) and component USPAT; 15:17
adj carrier HUSOCR,;
SDERWENT
JIBM_TDB i
S64 39 (schedul$3 near3 downlink) same ((radio adj  jUS-PGPUB;{|OR {ON 2013/06/17
resource) (resource adj block)) same JUSPAT; 15:18
(component adj carrier) 4USOCR;
SDERWENT;
4BM_TDB
S65 |1 @ad<"20091005" and (schedul$3 near3 {US-PGPUB; {|OR ON 2013/06/17
downlink) same ((radio adj resource) (resource {USPAT; 15:18 :
adj block)) same (component adj carrier) HUSOCR,;
DERWENT;
IBM_TDB
S66 i1 E@ad< "20091005" and (schedul$3 near3 US-PGPUB; {|OR ON 2013/06/17
downlink) same ((radio adj resource) (resource USPAT; 15:20
adj block)) same (CC (component adj carrier)) {USOCR;
DERWENT;
IBM_TDB
S67 1|47 (schedul$3 near3 downlink) same ((radio adj US-PGPUB; {{OR HON 2013/06/17
resource) (resource adj block)) same (CC USPAT; 15:20
(component adj carrier)) USOCR;
DERWENT;
IBM_TDB
S68 1356 "455"/$.ccls. and ((radio adj resource) (resourcei US-PGPUB;{|OR ON 2013/06/17
adj block)) same (CC (component adj carrier)) HUSPAT,; 17:10
USOCR,;
DERWENT;
__H{IBM_TDB
S70 19 "455"/$.ccls. and (carrier near3 aggregation)  {US-PGPUB; |OR ON 2013/06/17;
and ((first 1st) adj6 carrier) same ((1st first) JUSPAT; 17:17
adj6 (radio resource frame)) and ((2nd second) $USOCR,;
adj6 carrier) same ((2nd second) adj6 (radio DERWENT;
resource frame)) IBM_TDB
S71 {0 ("2013/0107855").URPN. USPAT OR ON 2013/06/18
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 0915
S72 {0 ("2013/0107855'") . URPN. US-PGPUB; {OR ON 2013/06/18
USPAT | 09:16
S73 i|408 set near3 (radio frequency) near2 (resource US-PGPUB; {OR ON 2013/06/18
band) same downlink and component IUSPAT i E09:18
S74 {17 set near3 (radio frequency) near2 (resource USPGPUB;§ OR {ON 2013/06/18
band) same downlink same (component adj USPAT 09:19
carrier) §
S75 {19 (set group Cluster) near3 (radio frequency) US-PGPUB;{{OR ON 2013/06/18
near2 (resource band) same downlink same USPAT 09:21
(component adj carrier) i D N R
S76 {12 ("8457060" | "20110310819" | "20100271970" | :{US-PGPUB; iOR ON 2013/06/18
"20130034073" | "20100098012" | USPAT 09:31
"20110310856" | "20110317653" | :
"20130083742" | "20130083741" |
"20120114021" | "20120275395" |
"20110317645" | "20110310856"). pn. | | N |
S77 {1200 (DL down$link) with (1st first first primary initia) {| US-PGPUB; i OR ON 2013/06/18
near3 (set group) near6 (radio resource) USPAT 10:37
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S78 142911 (UL up$link) with (set group) near6 (radio US-PGPUB; {OR ON 2013/06/18
resource) USPAT 10:38

S79 {110 S77 and S78 US-PGPUB; iOR ON 2013/06/18

USPAT 10:38

S80 §3 (DL down$link) with (1st first first primary initia) §US-PGPUB; {OR ON 2013/06/18
near3 (set group) near6 (radio resource) and USPAT 10:47
(DL down$link) with (set group) near6 (radio
resource) with (2nd second other another)
near2 component

S81 128 (DL down$link) with (1st first first primary initia) §US-PGPUB; {OR ON 2013/06/18
near3 (set group) near6 (radio resource) and USPAT 11:17
(DL down$link) with (component near3 carrier)

882 b (DL down$link) with (1st first first primary initia) §US-PGPUB; {OR ON 2013/06/18
near3 (set group) near6 (radio resource) and USPAT 11:20
(DL down$link) with (second 2nd) near3
(component near3 carrier)

83 #4 (1st first first primary initia) near3 (set group) #US-PGPUB;{OR ON 2013/06/18
near6 (radio resource) with (DL down$link) USPAT 13:50
near3 (component near3 carrier)

S84 i3 (set group) near6 (radio resource) with (2nd US-PGPUB; {OR ON 2013/06/18
second other another) near6 (DL down$link) USPAT 13:52
near3 (component near3 carrier)

85§42 (set group) near6 (radio resource) with (DL US-PGPUB; {OR ON 2013/06/18
down$link) near3 (component near3 carrier) USPAT 13:58

S86  #30 (set group) near3 ((radio resource)(resource US-PGPUB; {OR ON 2013/06/18
near2 block)) with (DL down$link) near3 USPAT 14:07
(component near3 carrier)

S87 2 (second 2nd) near3 (down$1link DL) with US-PGPUB; iOR ON 2013/06/18
((component near3 carrier) CC) same (set USPAT 14:14
group) with ((radio near2 resource) (resource
near2 block))

888 §21 reserv33 with component near3 carrier and US-PGPUB; i OR ON 2013/06/25
(second near2 (radio frequency band)) USPAT; 15:31

USOCR,;
DERWENT;
IBM_TDB

S89 36 "739528" US-PGPUB; {OR ON 2013/06/26
USPAT; 09:34
USOCR,;
DERWENT;
IBM_TDB

S90 330 "5754138" US-PGPUB; {OR ON 2013/06/26
USPAT; 09:35
USOCR,;
DERWENT;
IBM_TDB

91 #2046 (carrier near3 aggregation) and up$1link with US-PGPUB; {OR ON 2013/06/26

down$1link USPAT; 10:24
USOCR,;
DERWENT;
IBM_TDB

S92 {1052 (carrier near3 aggregation) and (component US-PGPUB; {{OR ON 2013/06/26

near3 carrier) same up$1link with down$1link  §USPAT; 10:26
USOCR,;
DERWENT;
IBM_TDB

93 110 (carrier near3 aggregation) and (component US-PGPUB;OR ON 2013/06/26
near3 carrier) same up$1link with associat$3 USPAT; 10:27
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with down$1link HUSOCR;
4DERWENT;
41BM_TDB 3

S95 17 ("370"/$.ccls "455"/$.ccls.) and (aggregation)  {US-PGPUB;{{OR ON 12013/06/26
and (CC (component near3 carrier)) same USPAT; 15:22
up$1link with associat$3 with down$1link USOCR;

DERWENT;
IBM_TDB

S96 |67 370/329,341,348,395.4.ccls. and (carrier near3 {jUS-PGPUB; {|OR ON 2013/06/26;
aggregation) and (component near3 carrier) USPAT; 15:26
same up$1link with associat$3 with down$1link $USOCR,;

DERWENT;
S IBM_TDB

S97 (345368 {jschedule (DL (down adj link) down$1link) and  ;US-PGPUB;{|OR ON 2013/06/ 26}
(carrier near3 aggregation) and ((UL up$link) USPAT; 16:45 :
adj6 associat$4 near4 (DL down$link)) USOCR;

DERWENT;:
‘ ‘ ‘ IBM_TDB

S98 {9 schedule near3 (DL (down adj link) down$1link) US-PGPUB;{OR ON 2013/06/26
and (carrier near3 aggregation) same((UL USPAT; 16:46
up$link) adj6 associat$4 near4 (DL down$link)) USOCR;

DERWENT;!
IBM_TDB |

S99 {35 (schedule allocat$4) near3 (DL (down adj link) US-PGPUB;{|OR ON 2013/06/26
down$1link) and (carrier near3 aggregation) USPAT,; 16:48
same((UL up$link) adj6 associat$4 near4 (DL USCCR;
down$link)) DERWENT;

____________ IBM_TDB

S100 i(0 (1st first) near3 (radio band resource HUS-PGPUB; {|OR ON 2013/06/26}
frequency) with (1st first) near3 (CCcomponent {USPAT; 17:14
adj carrier) USCCR;

DERWENT;
‘ IBM_TDB

S101 {216 (1st first) near3 (radio band resource US-PGPUB;i|OR ON 2013/06/26
frequency) with (1st first) near3 (CC USPAT; 17:14
(component adj carrier)) USCCR;

DERWENT;
o [BM_TDB

S102 i[43 (1st first) near3 (radio band resource ! US-PGPUB; {|OR {ON 2013/06/26
frequency) with (reserv$3 schedul$3 allocat$3) USPAT; 17:15
with (1st first) near3 (CC (component adj USQOCR;
carrier)) DERWENT;

IBM_TDB

S103 §j22 ("20100142455" | "20120009923" | US-PGPUB; {OR ON 2013/06/27!
"20100254329" | "20100091678" | USPAT; 09:57
"20110194501" | "20130010619" | USOCR,;

"20080310359" | "20080274712" | DERWENT;
"20100227569" | "20120208583" | IBM_TDB
L "20110267978").PN.

S104 {10 1("20100254329" | "20100195624" | US-PGPUB; {|OR ON 2013/06/27
"20100023282" | "20090274100" | USPAT; 10:15
"20080316957").PN. USOCR,;

DERWENT;
IBM_TDB

S105 {50 ("20100322173" | "20110081913" | JUS-PGPUB; {OR ON 2014/04/22
"20130010721" | "20120140708" | JUSPAT; 13:25
"20100271970" | "20100285809" | HUSOCR;

"20110007699" | "20130003700" | DERWENT;
"20100232373" | "201200513086" | IBM_TDB
"20120082125" | "20100098012" |
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"20100003997" | "20100208679" |
"20110310856" | "20120082125" |
"20120140708" | "20130136084" | "8265030" |
"20120020317" | "8265030" | "20110007695" |
"20110081932" | "20120314675" |
"20110310856" | "20100232373" |
"20100296389" | "20120020317" |
"20100098012" | "20130034073" | "8447343" |
"8472368").PN. N
S106 {13348 {i(H04W88/08, H04W72/044, HO4W72/042).cpc. {{US-PGPUB;|OR ON 12014/04/22!
USPAT:; 13:40
USOCR,;
DERWENT;
IBM_TDB ‘
S$107 {4330 (HO4W52/367, HO4W52/12, HO4W52/40).cpc.  HUS-PGPUB; {|OR ON 2014/04/22
USPAT; 13:42
USOCR;
DERWENT;
IBM_TDB
S108 {4200  {f(H04L29/08657, GO1S5/0252, G01S5/02).cpc.  HUS-PGPUB;{|OR ION 2014/04/22
USPAT; 13:43
USOCR,;
DERWENT;
: . .. BM TDB
S109 {|3823 (H04B1/3833, H04M1/0247, H04M1/0237).cpc. {{US-PGPUB;{OR ON 12014/04/22
USPAT; 13:44
USOCR,;
DERWENT;
IBM_TDB ;
S110 {6130 (HO3F3/211, HO4B7/0617, HO4B7/0669).cpc. US-PGPUB; {|OR {ON 2014/04/22;
USPAT; 13:44
USOCR;
DERWENT;
IBM_TDB
S111 {370 (S106 S107 S108 S109 S110) and (schedul$4 US-PGPUB;{|OR ON 2014/04/22
near3 down$1link) and (component near3 SUSPAT; 13:45
carrier) USOCR,;
DERWENT;
IBM_TDB
S112 {365 (S106 S107 S108 S109 S110) and (schedul$4  {US-PGPUB;{OR ON 2014/04/22
near3 down$1link) and (component near3 USPAT; 13:46
carrier) and (control with information) USCCR;
DERWENT;
IBM_TDB \
S$113 {357 (S106 S107 S108 S109 S110) and (schedul$4 i US-PGPUB;{OR {ON 2014/04/22
near3 down$1link) and (component near USPAT; 13:47
carrier) and (control with information) USOCR;
DERWENT;
IBM_TDB
S114 {13 (S106 S107 S108 S109 S110) and (DL HUS-PGPUB; {|OR ON 2014/04/22
down$link) with (1st first first primary initia) JUSPAT; 13:47
near3 (set group) near6 (radio resource) and USOCR;
(DL down$link) with (component near3 carrier) $DERWENT;
§IBM_TDB
S115 #40 (HO3F3/211, H04B7/0617, H04B7/0669, 1US-PGPUB; {OR ON 2014/04/22
H04B1/3833, H04M1/0247, H04M1/0237, USPAT; 14:17
H041.29/08657, G01S5/0252, G01S5/02, USOCR,;
H04W52/367, H04W52/12, HO4W52/40, DERWENT;
H04W88/08, H04W72/044, HO4W72/042) .cpc. i{iBM TDB
and (carrier near3 aggregation) and
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‘ associat$3 with down$1link

(component near3 carrier) same up$1link with

S116

8750

HUS-PGPUB;
HUSPAT;

USOCR,;
DERWENT;
IBM_TDB

OR

ON

2014/04/26
14:21

S117

4336

\\\\\\

(HO4W52/367, H04W52/12, H04W52/40).cpc.

4US-PGPUB; |
HUSPAT; |

USOCR;
DERWENT;
IBM_TDB

OR

2014/04/ 26
14:22

(HO04L29/08657, G01S5/0252, GO1S5/02).cpc.

IBM_TDB

US-PGPUB;
USPAT;
USCCR;
DERWENT;

OR

‘{ON

i2014/04/ 26}

14:23

14144

(HO4L29/08657, GO1S19/14, G0135/02).cpc.

JUS-PGPUB; |

USPAT;
USOCR;
DERWENT;
IBM_TDB

OR

TJoN

2014/04/ 26
14:23

S120

3826

(H04B1/3833, H04M1/0247, H04M1/0237).cpc.

L US-PGPUB; |

{IBM_TDB

USPAT;
USCCR,;
DERWENT;

OR

ION

2014/04/ 26}
14:24

S121

47

(HO4W88/08, H0O4W72/044, HO4W72/042).cpc.
and (1st first) near3 (radio band resource
frequency) with (1st first) near3 (CC
(component adj carrier))

{USPGPUB; |
HUSPAT; |
HUSOCR;

{DERWENT;
1IBV_TDB |

ON

12014/04/26

14:27

125

(S116 S117 S118 S119 S120).cpc. and (st first)i
near3 (radio band resource frequency) with (1st}
first) near3 (CC (component adj carrier))

4USOCR,;

US-PGPUB;
USPAT;

DERWENT;
IBM_TDB

OR

HON

2014/04/26
15:35

S123

13432

(HO4W88/08, H04W72/044, HO4W72/042).cpc.

H1BM_TDB

US-PGPUB;
USPAT;
USOCR;
DERWENT;

OR

{ON

2014/04/30}
11:04

S124

4341

(HO4W52/367, HO4W52/12, H04W52/40).cpc.

4US-PGPUB;

USPAT:
USOCR;
DERWENT;
IBM_TDB

ON

12014/04/ 30}

11:04

Ja208

[(H04129/08657, G015/0252, GO1S5/02).cp.

US-PGPUE;
USPAT;
USOCR;
DERWENT;
IBM_TDB |

{ON

12014/04/30}

11:04

S126

3833

(HO4B1/3833, H04M1/0247, H04M1/0237).cpc.

US-PGPUB;
USPAT;
USCCR,;
DERWENT;
IBM_TDB

OR

{ON

2014/04/30}
11:04

S127

6154

(HO3F3/211, HO4B7/0617, HO4B7/0669).cpc.
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DERWENT;
i IBM_TDB
5128 {98 (8123 S124 S125 S126 S127) and (schedul$4  {US-PGPUB; {OR ON 2014/04/30
near3 down$1link) and (component near3 USPAT,; 11:04
carrier) and single with carrier same (plurality  $USOCR;
multiple several) with (DL down$1link) with DERWENT;
carrier i#i1BM_TDB
S§129 §52 (S123 S124 S125 S126 S127) and (schedul$4  §US-PGPUB; {OR ON 2014/04/30
near3 down$1link) and (component near3 USPAT,; 11:04
carrier) and single near6 carrier same (plurality $USOCR,;
multiple several) near3 (DL down$1link) with DERWENT;:
carrier IBV_TDB
S130 ii4 (S123 S124 S125 S126 S127) and (schedul$4) #US-PGPUB;iOR ON 2014/04/30
with component near3 carrier and (single near3 {USPAT; 11:37
(DL down$1link)) with (first with resource) and $USOCR,;
(multiple plurality several) near3 (DL downlink) {{iDERWENT;
With Second With resource ................................... |BM_TDB
S131 §2 (up$1link UL) and (schedul$4) with component {US-PGPUB;{OR ON 2014/04/30
near3 carrier same (single near3 (DL USPAT,; 11:40
down$1link)) with (first with resource) same USOCR;
(multiple plurality several) near3 (DL downlink) #DERWENT;
with second with resource 4IBM_TDB
$132 §2 (schedul$4) with component near3 carrier same §US-PGPUB; i{OR ON 2014/04/30
(single near3 (DL down$1link)) with (first with  {USPAT; 11:42
resource) same (multiple plurality several) USOCR;
near3 (DL downlink) with second with resource {{iDERWENT;
{IBM_TDB
S133 i2 (schedul$4) same (single near3 (DL US-PGPUB;{iOR ON 2014/04/30
down$1link)) with (first with resource) same ~ HUSPAT; 11:44
(multiple plurality several) near3 (DL downlink) #USOCR,;
with second with resource DERWENT;
4IBM_TDB
S134 §2 (schedul$4) same (single near3 (DL US-PGPUB; {OR ON 2014/04/30
down$1link)) with (first with (frequency USPAT; 11:45
resource block)) same (multiple plurality USOCR;
several) near3 (DL downlink) with second with  §{DERWENT;
(frequency block resource) {/BM_TDB
S$135 #16 (single near3 (DL down$1link)) with (first with  US-PGPUB;i{OR ON 2014/04/30
(frequency resource block)) same (multiple USPAT; 11:45
plurality several) near3 (DL downlink) with USCCR;
second with (frequency block resource) DERWENT;
IBM_TDB
S$136 i1 allocation with (PUSCH PUCCH UL (up$1link)) US-PGPUB; iOR ON 2014/04/30
and "20100232373" USPAT; 14:19
USOCR,;
DERWENT;
1BM_TDB
S137 {1 allocation and (PUSCH PUCCH UL (up$1link)) US-PGPUB; {{OR ON 2014/04/30
and "20100232373" USPAT; 1421
USOCR;
DERWENT;
. 1IBM.TDB |
S$138 §j2 "20100271970" US-PGPUB; i{OR ON 2014/04/30
USPAT; 14:32
USOCR;
DERWENT;
|BM_TDB
S$139 ii54 ("20100322173" | "20110081913" | US-PGPUB; {OR ON 2014/10/15
"20130010721" | "8634358" | "20120140708" | {|USPAT; 11:49
"20100271970" | "20100285809" | USOCR;
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"20110007699" | "20130003700" | DERWENT;
"20100232373" | "20120051306" | IBM_TDB
"20120082125" | "20100098012" |
"20100003997" | "20100208679" |
"20110310856" | "20120082125" |
"20120140708" | "20130136084" | "8265030" |
"20110243039" | "20120020317" | "8265030" |
"20110007695" | "20110081932" |
"20120314675" | "20110310856" |
"20100232373" | "20100296389" |
"20120020317" | "20100098012" |
"20130034073" | "8447343" | "8472368").PN.
S140 §|15049 {(H04W88/08, H04W72/044, HO4W72/042).cpc. {US-PGPUB;{OR ON 2014/10/15
USPAT; 13:44
USOCR;
DERWENT;
| IBM_TDB (
S141 {4737 (HO4W52/367, HO4W52/12, H04W52/40).cpc. US-PGPUB; {iOR ON 2014/10/15
USPAT; 13:44
USCCR,;
DERWENT;
___________ §1BM_TDB
S142 {4341 (H04L29/08657, G01S5/0252, G01S5/02).cpc.  {US-PGPUB; {OR ON 2014/10/15
USPAT; 13:44
USOCR,;
DERWENT;
.................. . N IBM—TDB
S143 {4030 (HO4B1/3833, H04M1/0247, HO4M1/0237).cpc. §US-PGPUB;{|OR ON 2014/10/15
USPAT; 13:44
USCCR;
DERWENT;
IBM_TDB
S144 46785  {{(HO3F3/211, H04B7/0617, H04B7/0669).cpc. US-PGPUB;{|OR ON 2014/10/15
USPAT; 13:44
USCCR;
DERWENT;
IBM_TDB
S145 {96 (S140 S141 S142 S143 S144) and (schedul$ 4 3$US-PGPUB;{{OR ON 2014/10/15
near3 down$1link) and (component near3 USPAT; 13:44
carrier) and single with carrier same (pluralit .y {USOCR;
multiple several) with (DL down$1link) with DERWENT;
................... . ‘carrier same (frequency resources) 1BV TDB
S146 i1 "13315135" US-PGPUB; {OR ON 2014/10/15
USPAT; 13:54
USOCR,;
DERWENT;
&&&&&&&&&&&& ) IBM_TDB
S147 2 "20080151845" US-PGPUB;{|OR ON 2014/10/15
USPAT; 14:58
USOCR;
DERWENT;
IBM_TDB
S$148 |41 "455"/$.ccls. and (carrier near3 aggregation) US-PGPUB; jOR ON 2014/10/15
and ((first 1st) adj6 carrier) same ((1st first) USPAT; 15:45
adj6 (radio resource frame)) and ((2nd second) {USOCR,;
adj6 carrier) same ((2nd second) adj6 (radio DERWENT;
________ resource frame)) IBM_TDB
S149 |3 "455"/451,452.1.ccls. and (carrier near3 US-PGPUB;{|OR ON 2014/10/15
aggregation) and ((first 1st) adj6 carrier) same {USPAT; 18:01
((1st first) adj6 (radio resource frame)) and USOCR,;
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((2nd second) adj6 carrier) same ((2nd second) i{{DERWENT;
.............................. adj6 (radio resource frame)) =~ _('BM_TDB
S150 {33889 455/451,452.1,509,456.1,522,137,103,575.ccls. {US-PGPUB;}|OR ON 12014/10/23
USPAT; 11:25
USOCR,;
DERWENT;
|BM_TDB i

S151 {0 455/451,452.1,509,456.1,522,137,103,575.ccls. {US-PGPUB;|OR ON 2014/10/23
and (control$4) with (resource frequency H$USPAT; 11:32
channel Bin) same (sererv$4 sav$4) near3 USOCR;

(other 2nd second another) adj3 (resource DERWENT;
frequency channel Bin) IBM_TDB

S152 {0 455/451,452.1,509,456.1,522,137,103,575.ccls. US-PGPUB;{|OR {ON 2014/10/23
and (control$4) with (resource frequency HUSPAT; 11:33
channel Bin) same (rererv$4 sav$4) near3 JUSOCR;

(other 2nd second another) adj3 (resource DERWENT;
frequency channel Bin) R : IBM_TDB

S153 {|4 455/451,452.1,509,456.1,522,137,103,575.ccls. §US-PGPUB;{|OR ON 2014/10/23;
and (control$4) with (resource frequency HUSPAT; 11:34
channel Bin) same (reserv$4 sav$4) near3 USCCR,;

(other 2nd second another) adj3 (resource DERWENT;
frequency channel Bin) . L IBM_TDB

S154 {3 455/451,452.1,509,456.1,522,137,103,575.ccls. {US-PGPUB;{{OR ON 2014/10/23
and (control$4) with (resource frequency USPAT; 11:37
channel Bin) same (reserv$4 sav$4) near3 USCCR,;

(other 2nd second another) adj3 (resource #DERWENT;
frequency channel Bin) and (CC component) §IBV_TDB

S155 |4 "455"/$.ccls. and (((first 1st) adj6 component  {{US-PGPUB; {OR HON 12014/10/23
adj3 carrier) same ((radio resource frame))) andi{USPAT; 11:39
((2nd second) adj6 component adj3 carrier) USOCR;
same ((2nd second other another) adj6 (radio §DERWENT;
resource frame)) and (reserv$4 sav$4 us$3) IBM_TDB
near3 (other 2nd second another) adj3
(resource frequency channel Bin) and (CC
comporent) oo

S156 {15 ("20050013279" | "20030219028" | 1US-PGPUB; {|OR ON 2014/10/23
"20070217406" | "20020105970" | USPAT; 12:07
"20060050664" | "20090303938" | USOCR,;

"20070064669").PN. DERWENT;
_____________________________________ IBM_TDB

S157 {10 "455"/$.ccls. and (schedul$3 near3 downlink) US-PGPUB;{{OR ON 2014/10/23
same ((radio adj resource) (resource adj block)) {USPAT; 12:07
same (CC (component adj carrier)) USCCR;

DERWENT;
o IBM_TDB ;

S$158 {0 455/451,452.1,509,456.1,522,137,103,575.ccls. { US-PGPUB; {OR ON 2014/10/31
and (control$4) with (resource frequency HUSPAT; 15:22
channel) same (rererv$4 sav$4) near3 (other USOCR,;
2nd second another) adj3 (resource frequency #DERWENT;
channel Bin) {IBM_TDB |

S161 {15374 §(H04W88/08, HO4W72/044, HO4W72/042).cpc. §US-PGPUB;||OR HON 2014/10/31

USPAT; | 17:18
USOCR; |
DERWENT;
IBM TDB
S162 {4758  {{(HO4W52/367, HO4W52/12, HO4W52/40).cpc.  {{US-PGPUB;{|OR ON 2014/10/31
HUSPAT; 17:18
{USOCR;
JDERWENT;!
\\\\\\ liBv DB |
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S163

4377

(HO4L29/08657, GO1S5/0252, G01S5/02).cpc.

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2014/10/31
17:18

S164

4042

(HO04B1/3833, H04M1/0247, H04M1/0237).cpc.

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2014/10/31
17:18

S165

6867

(HO3F3/211, H04B7/0617, H04B7/0669).cpc.

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2014/10/31
17:18

S167

"14170939"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2014/11/17
09:46

S168

499

(component near2 carrier) with (primary near2
cell)

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2014/11/18
14:07

S169

401

"370"/$.ccls. and (component near2 carrier)
with (primary near2 cell)

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2014/11/18
14:07

S170

378

"370"/$.ccls. and (component adj2 carrier) with
(primary adj2 cell)

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
|BM_TDB

OR

ON

2014/11/18
14:07

S171

185

"370"/$.ccls. and (component adj2 carrier) with
(primary adj2 cell) with (DL down$1link)

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
|IBM_TDB

OR

ON

2014/11/18
14:08

S172

"370"/$.ccls. and single near3 (CC (component
adj2 carrier)) with (primary adj2 cell) with (DL
down$1link)

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
|IBM_TDB

OR

ON

2014/11/18
14:17

S173

single near4 (CC (component adj2 carrier)) with
(primary adj2 cell) with (DL down$1link)

US-PGPUB;
USPAT;
USOCR;
DERWENT;
|IBM_TDB

OR

ON

2014/11/18
14:19

S174

287

"370"/$.ccls. and (CC (component adj2 carrier))
with (primary adj2 cell) with (DL down$1link)

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2014/11/18
14:21

S175

@ad<"20091004" and "370"/$.ccls. and (CC
(component adj2 carrier)) with (primary adj2
cell) with (DL down$1link)

US-PGPUB;
USPAT;
USOCR,;
DERWENT;

OR

ON

2014/11/18
14:22
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S176 {287 "370"/$.ccls. and (CC (component adj2 carrier)) $US-PGPUB;{|OR ON 2014/11/18
with (primary adj2 cell) with (DL down$1link) USPAT; 14:22
USOCR;
DERWENT;
IBM TDB
$177 |29 1("20100322173" | "20110081913" | US-PGPUB; {OR OFF 2015/10/01
"20130010721" | "8634358" | "20120140708" | i|{USPAT 11:34
"20100271970" | "20100285809" |
"20110007699" | "20130003700" |
"20100232373" | "20120051306" |
"20120082125" | "20100098012" |
"20100003997" | "20100208679" |
"20110310856" | "20120082125" |
"20120140708" | "20130136084" | "8265030" |
"20110243039" | "8792830" | "20120020317" |
"8265030" | "20110007695" | "20110081932" |
"20120314675" | "20020160784" |
"20110310856" | "20100232373" |
"20100296389" | "20120020317" |
"20100098012" | "20130034073" | "8447343" |
"8472368").PN.
S178 {21250 {(H04W88/08, H04W72/044, HO4W72/042).cpc. i|US-PGPUB;{|OR ON 2015/10/01
USPAT; 17:24
USOCR,;
{|DERWENT;
{{|BM_TDB N
S179 {5857  4(HO04W52/367, HO4W52/12, HO4W52/40).cpc.  {US-PGPUB; {OR {ON 2015/10/01
USPAT; 17:24
USOCR,;
DERWENT;
i§IBM_TDB
$180 {|5079 (HO04L29/08657, G01S5/0252, G01S5/02).cpc.  {US-PGPUB;{OR ON 2015/10/01
USPAT; 17:24
USCCR;
DERWENT;
IBM _TDB
S181 {4391 (H04B1/3833, H04M1/0247, H04M1/0237).cpc. {{US-PGPUB;{|OR ON 2015/10/01
USPAT; 17:24
USOCR,;
DERWENT;
IBM_TDB
$182 {8620 (HO3F3/211, HO4B7/0617, HO4B7/0669).cpc. US-PGPUB;{|OR ON 2015/10/01
USPAT; 17:24
USOCR,;
DERWENT;
IBM_TDB
$183 {|221 (S178 S179 S180 S181 S182) and (schedul$4  {US-PGPUB;|OR ON 2015/10/01
near3 down$1link) and (component near3 USPAT; 17:24
carrier) and single with carrier same (plurality §USOCR;
multiple several) with (DL down$1link) with DERWENT;
carrier same (frequency) {IBM_TDB
S184 i[552 ((david near2 astely) (robert near2 baldemair) {US-PGPUB;}|OR ON 2015/10/01
(dirk near2 gerstenberger) (daniel near2 USPAT; 17:56
larsson) (lars near2 lindbom) (stefan near2 USCCR;
parkvall)).in. and ericsson.as. DERWENT;
R IBM_TDB
$185 {1 S183 and S184 US-PGPUB; {OR ON 2015/10/01
USPAT; 17:56
USOCR,;
DERWENT;}
4I1BM_TDB |
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S186 (|21 455/$.ccls. and ((first 1st) adj6 component adj3 {US-PGPUB;|OR ON 2015/10/01
carrier) same ((1st first) adj6 (radio resource USPAT; 18:11
frame)) and ((2nd second) adj6 component USOCR;
adj3 carrier) same ((2nd second) adj6 (radio DERWENT;
resource frame)) IBM_TDB

S$187 (|24 ("20100322173" | "20110081913" | US-PGPUB;IOR OFF  1{2015/10/02
"20130003700" | "20100232373" | USPAT 12:23
"20120051306" | "20120082125" |
"20100098012" | "20100003997" |
"20100208679" | "20110310856" |
"20120082125" | "20120140708" |
"20130136084" | "8265030" | "20110243039" |
"8792830" | "20120020317" | "8265030" |
"20110007695" | "20110081932" |
"20120314675" | "20020160784" |
"20110310856" | "20100232373" |
"20100296389" | "20120020317" |
"20100098012" | "20130034073" | "8447343" | |
"8472368").PN. | T .

5188 i1 "14030298" US-PGPUB; {OR OFF 2015/10/02

USPAT 15:41

$189 #198 ((1st first) adj6 (radio resource frame)) and US-PGPUB; {iOR ON 2015/10/03
((2nd second) adj6 component adj3 carrier) USPAT; 16:15
same ((2nd second) adj6 (radio resource USOCR;
frame)) DERWENT;

IBM_TDB

S190 i1 "14102508" US-PGPUB; {OR ON 2015/10/13
USPAT; 14:17
USOCR,;
DERWENT;
IBM_TDB

S$191 §0 "14158378" US-PGPUB; {OR ON 2015/10/13
USPAT; 14:17
USOCR,;
DERWENT;
IBM_TDB

$192 i "14097736" US-PGPUB; {iOR ON 2015/10/13
USPAT; 14:17
USOCR,;
DERWENT;
IBM_TDB

§193 §2 "14006545" US-PGPUB; {OR ON 2015/10/13
USPAT; 14:17
USOCR,;
DERWENT;
IBM_TDB

S$194 i1 "13875620" US-PGPUB; {OR ON 2015/10/13
USPAT; 14:18
USOCR,;
DERWENT;
IBM_TDB

S$195 i1 "13905342" US-PGPUB; iOR ON 2015/10/13
USPAT; 14:18
USOCR,;
DERWENT;
IBM_TDB

S$196 i1 "13477988" US-PGPUB; {OR ON 2015/10/13
USPAT; 14:18
USOCR,;
DERWENT;
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"13293245"

US-PGPUB;
USPAT;
USCCR;
DERWENT;
|BM_TDB

OR

ON

12015/10/ 13t

14:18

S198 |

"13875620"

1US-PGPUB;
HUSPAT;

USOCR;
DERWENT;
|BM_TDB

OR

ON

i2015/10/13

14:19

S199

"13993807"

HUS-PGPUB; |

41BM_TDB

USPAT;
USOCR;
DERWENT;

OR

{ON

2015/10/13
14:19

15200

"13898465"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
|BM_TDB

OR

ON

12015/10/13

14:19

13883792

US-PGPUB;
USPAT;
USOCR;
DERWENT:
IBM_TDB

OR

ON

2015/10/13
14:19

"13996405"

US-PGPUB;
USPAT;
USOCR
DERWENT;
IBV_TDB |

OR

(ON

2015/10/ 13}
14:19

S203

"13883002"

US-PGPUB;
USPAT;
USOCR;
DERWENT;
IBM_TDB

OR

ON

2015/10/13\
14:20

S204

"14812058"

§1BM_TDB

US-PGPUB;
USPAT;
USOCR,;
DERWENT;

oR

ON

2015/10/13
14:20

S205

"8915660"

JUS-PGPUB;
HUSPAT:

USOCR;
DERWENT;
IBM_TDB

OR

ON

2015/10/13
14:20

S206 |

"13909538"

1US-PGPUB;

HUSPAT;

HUSOCR;
DERWENT;

IBM_TDB

OR

ON

2015/10/13}
14:21

S207

"13924238"

US-PGPUB;!
USPAT;
USOCR;
DERWENT;
1BM_TDB

OR

[ON

2015/10/13}
14:22

S208

EASTSearchHistory.15350360_AccessibleVersion.htm[3/17/2017 6:03:57 PM]

13898465

US-PGPUB;
USPAT;
USOCR;

IDER  WEN

OR

T;

ON

2015/10/13
14:23
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! § {iBM_TDB i 3 x
S209 {2 "13993807" US-PGPUB;{|OR ON 2015/10/13
USPAT; 14:23
USOCR,;
§DERWENT;!
_ §1BM TDB |
S210 |58 ("20100322173" | "20110081913" | {{US-PGPUB; {OR ON 2015/10/13!
"20130010721" | "8634358" | "20120140708" | i{|USPAT; 14:25
"20100271970" | "20100285809" | USOCR;
"20110007699" | "20130003700" | DERWENT;
"20100232373" | "20120051306" | J(IBM_TDB
"20120082125" | "20100098012" |
"20100003997" | "20100208679" |
"20110310856" | "20120082125" |
"20120140708" | "20130136084" | "8265030" | |
"20110243039" | "8792830" | "20120020317" |
"8265030" | "20110007695" | "20110081932" |
"20120314675" | "20020160784" |
"20110310856" | "20100232373" |
"20100296389" | "20120020317" |
"20100098012" | "20130034073" | "8447343" |
"8472368").PN.
S211 {1 "13906370" US-PGPUB;{|OR {ON \12015/10/13}
USPAT; 1114:38
USOCR,;
DERWENT;
IBM_TDB
S212 |58 ("20100322173" | "20110081913" | JUS-PGPUB; {{OR ON 1i2015/10/13
"20130010721" | "8634358" | "20120140708" | USPAT; 14:51
"20100271970" | "20100285809" | {USCOCR;
"20110007699" | "20130003700" | DERWENT;
"20100232373" | "20120051306" | 4IBM_TDB
"20120082125" | "20100098012" |
"20100003997" | "20100208679" |
"20110310856" | "20120082125" |
"20120140708" | "20130136084" | "8265030" | |
"20110243039" | "8792830" | "20120020317" |
"8265030" | "20110007695" | "20110081932" |
"20120314675" | "20020160784" |
"20110310856" | "20100232373" |
"20100296389" | "20120020317" |
"20100098012" | "20130034073" | "8447343" | i
"8472368").PN. i
S213 {0 (Ho4w88/08, H0O4W72/044, HO4W72/042).cpc. {US-PGPUB;{|OR ON 2015/10/13
and (H04W52/367, HO4W52/12, USPAT; 14:55
H04W52/40).cpc. and (H04L29/08657, HUSOCR;
(G0185/0252, G0135/02) .cpc. and (H04B1/3833, {DERWENT;
H04M1/0247, H04M1/0237).cpc. §IBM_TDB s
S214 {36289 E(HO4W88/08, HO4W72/044, HO4W72/042, US-PGPUB;{|OR ON 12015/10/13
H04W52/367, HO4W52/12, HO4W52/40, USPAT; 14:56
H04L29/08657, G01S5/0252, G0155/02, USOCR,;
H04B1/3833, HO4M1/0247, HO4M1/0237).cpc. {{DERWENT;
««««««««««««««« iy | BM_TDB
S215 43 (HO4W88/08, HO4W72/044, HO4W72/042, 1US-PGPUB; {OR ON 2015/10/13
HO4W52/367, HO4W52/12, HO4W52/40, HUSPAT; 14:56
H04129/08657, G01S5/0252, G0155/02, HUSOCR;
H04B1/3833, HO4M1/0247, H04M1/0237).cpc.  {DERWENT;
and single near3 (CC (component adj2 carrier)) ijlBM_TDB
............. with (primary adj2 cell) with (DL downstink) & o N
S216 {553 ((david near2 astely) (robert near2 baldemair) {{US-PGPUB;{{OR ON 2015/10/13
! (dirk near2 gerstenberger) (daniel near2 JUSPAT; 17:05
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larsson) (lars near2 lindbom) (stefan near2 JUSOCR; |
parkvall)).in. and ericsson.as. 4DERWENT;
{ $1BM_TDB

S217 (553 (((david near2 astely) (robert near2 baldemair) §USPGPUB; OR ON 2015/10/13
(dirk near2 gerstenberger) (daniel near2 JUSPAT; 17:05
larsson) (lars near2 lindbom) (stefan near2 JUSOCR,;
parkvall)).in.) and ericsson.as. {DERWENT;

{1BM_TDB

S218 {131 (((david near2 astely) (robert near2 baldemair) {US-PGPUB;{|OR ON 2015/10/13
(dirk near2 gerstenberger) (daniel near2 USPAT; 17:07
larsson) (lars near2 lindbom) (stefan near2 USOCR;
parkvall)).in.) and ericsson.as. and carrier adj DERWENT;
aggregation IBM_TDB

S219 i[48 "455"/$.ccls. and (carrier near3 aggregation)  $US-PGPUB;{|OR ON 2015/10/183
and ((first 1st) adj6 carrier) same ((1st first) JUSPAT; 17:27
adj6 (radio resource frame)) and ((2nd second) §USOCR;
adj6 carrier) same ((2nd second) adj6 (radio  {DERWENT;
resource frame)) and carrier adj aggregation  {|BM_TDB ]

S220 {48 (HO4Ws8/08, HO4W72/044, HO4W72/042).cpc. {US-PGPUB; {OR ON 2016/03/09
and ((first 1st) adj6 component adj3 carrier) JUSPAT; 15:13
same ((1st first) adj6 (radio resource frame))  #USOCR;
and ((2nd second) adj6 component adj3 carrier) iDERWENT;
same ((2nd second) adj6 (radio resource 41BM_TDB

\\\\\\\\\\\\\\\\\\ frame))

S221 i|15 (set group) near6 (radio resource) with (2nd  #US-PGPUB;{|OR ON 2016/03/09
second other another) near6 (DL down$link) JUSPAT 15:26
near3 (component near3 carrier) :

5222 135 455/509,522,456.6,137,103,575.ccls. and HUS-PGPUB; {{OR ON 2016/03/09
(downlink near3 carrier) and (uplink near3 JUSPAT; 15:45
(primary first initial) near3 carrier) and ((second §USOCR,;
2nd other next) with (channel resource)) and DERWENT;

(carrier adj aggregation) i o IBM_TDB

S223 {0 (H04B1/3833, H04M1/0247, H04M1/0237).cpc. {US-PGPUB;{OR ON 2016/03/09
and (((first 1st) adj6 component adj3 carrier) USPAT; 15:48
same ((radio resource frame))) and ((2nd USOCR;
second) adj6 component adj3 carrier) same DERWENT;

11((2nd second other another) adj4 (radio IBM_TDB
4 \resource frame))

S224 30 §(((david near2 astely) (robert near2 baldemair) iUS-PGPUB;{OR ON 2016/03/09
(dirk near2 gerstenberger) (daniel near2 USPAT; 16:14
larsson) (lars near2 lindbom) (stefan near2 USOCR,;
parkvall)).in.) and ericsson.as. and single near3 §DERWENT;

(CC (component adj2 carrier)) with (primary iBM_TDB

““““““““““““““““ adj2 cell) with (DL down$1link) {

S225 {32 (((david near2 astely) (robert near2 baldemair) {US-PGPUB;{OR ON 2016/03/09;
(dirk near2 gerstenberger) (daniel near2 HUSPAT; 16:14
larsson) (lars near2 lindbom) (stefan near2 USOCR;
parkvall)).in.) and ericsson.as. and (CC DERWENT;

(component adj2 carrier)) with (primary adj2 IBM_TDB
cell)

S226 (130 455/$.ccls. and (downlink near3 carrier) and US-PGPUB; {OR ON 2016/03/09
(uplink near3 (primary first initial) near3 carrier) {USPAT; 17:02
and ((second 2nd other next) with (channel USOCR;
resource)) and (control with information) DERWENT;

IBM_TDB

8227 {30 ("20120127950" | "20110310819" | US-PGPUB; {{OR ON 2016/03/09
"20120275395" | "20120287828" | USPAT; 18:32
"20120039291" | "20100271970" | HUSOCR,;

"20120307781" | "20110286436" | DERWENT;
"20120224535" | "20120140708" | IBM_TDB
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"20120163288" | "20110299486" |
"20100098012" | "20120082125 " |
______________________________ "20120294273") .pn. i
5228 {10 (carrier adj aggregation) and (schedul$3 near3 {US-PGPUB; {OR ON 2016/03/09
(downlink DL) with ((first primary initial) near6 §USPAT; 20:46
(resource radio frequency frame))) and ((first ~ §USOCR,;
1st) adj6 component adj3 carrier) same ((1st  {DERWENT;
first) adj6 (radio resource frame)) and ((2nd {1BM_TDB
\isecond) adj6 component adj3 carrier) same ’
1((2nd second) adj6 (radio resource frame)) ‘
S229 |3 "20070030661" US-PGPUB;{|OR ON 2016/03/09
USPAT; 21:31
USOCR,;
DERWENT; i,
IBM_TDB |
5230 |76 370/329,252,331.ccls. and (((first 1st) adj6 US-PGPUB; {{OR ON 2016/03/10
component adj3 carrier) same ((radio resource {USPAT; 09:26
frame))) and ((2nd second) adj6 component USOCR;
adj3 carrier) same ((2nd second other another) §DERWENT;
adj4 (radio resource frame)) ... |BM_TDB
S231 {|0 {(H04B1/3833, H04M1/0247, H04M1/0237) .cpc. {US-PGPUB;{|OR ON 2016/03/16;
and (schedul$3 assigin$3) with (primary adj USPAT; 11:49
cell) same2 (multiple several set) near3 USOCR;
component adj2 carrier HDERWENT;
IBM_TDB
S§233 |0 (H04B1/3833, H04M1/0247, HO4M1/0237).cpc. §US-PGPUB; {OR ON 2016/03/16
and (schedul$3 assigin$3) with (primary adj JUSPAT; 11:54
cell) same2 (multiple several set) near6 carrier {USOCR;
FPRS;
EPO; JPO;
DERWENT;
41BM_TDB
S234 |18 (HO4L5/0053, HO4L5/001, HO4L5/0094, HUS-PGPUB; {|OR HON 1{2016/03/16
HO4B1/3833, H04M1/0247, H04M1/0237).cpc.  §USPAT; 11:59
and (schedul$3 assigin$3) with (primary adj USOCR,;
cell) same2 (multiple several set) near3 DERWENT;
component adj2 carrier IBM.TDB {
S235 {18 (HO4L5/00583, H04L5/001, HO4L5/0094, $US-PGPUB; {OR ON 2016/03/16
HO04B1/3833, H04M1/0247, H04M1/0237).cpc.  {USPAT; 12:04
and (schedul$3 assigin$3) with (primary adj USOCR,;
cell) same2 (multiple several set) near3 iDERWENT;
component adj2 carrier and (control$4 IBM_TDB
\\\\\\\\\\\\\ adjust$3) near6 (DL (down$link)) q N
S236 |7 (HO4L5/00583, HO4L5/001, HO4L5/0094, US-PGPUB; {{OR \ION 2016/03/16
H04B1/3833, H0O4M1/0247, H04M1/0237).cpc.  {USPAT; 12:06
and (schedul$3 assigin$3) with (primary adj USCCR;
cell) same2 (multiple several set) near3 HDERWENT;
component adj2 carrier and (control$4 §1BM_TDB
adjust$3) near6 (DL (down$link)) and (second
2nd another other) near3 (radio frequency band
resources) s
S237 {0 455/509,522,456.6,137,103,575.ccls. and 1US-PGPUB; {iOR ON 2016/03/16
(schedul$3 assigin$3) with (primary adj cell) JUSPAT; 12:31
same2 (multiple several set) near3 component {USOCR,;
adj2 carrier and (control$4 adjust$3) near6 (DL §DERWENT;
(down$link)) and (second 2nd another other)  #IBM_TDB
_________________________________ near3 (radio frequency band resources)
5238 i|7 (AO1B12/006, H04L5/0053, HO4L5/001, 1US-PGPUB; {|OR ON 2016/03/16}
HO4L5/0094, HO4B1/3833, H04M1/0247, {USPAT; 12:39 ‘
H04M1/0237).cpc. and (schedul$3 assigin$3)  §USOCR;
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with (primary adj cell) same2 (multiple several
set) near3 component adj2 carrier and
(control$4 adjust$3) near6 (DL (down$link))
and (second 2nd another other) near3 (radio
frequency band resources)

{\FPRS;

EPO; JPO;
DERWENT;
|[BM_TDB

{(HO4W88/08, H04W72/044, HO4W72/042,

H04W52/367, HO4W52/12, HO4W52/40,
H04129/08657, GO1S5/0252, G01S5/02,
H04B1/3833, H04M1/0247, H04M1/0237).cpc.
and (schedul$3 assigin$3) with (primary adj
cell) same2 (multiple several set) near3
component adj2 carrier and (control$4
adjust$3) near6 (DL (down$link)) and (second
2nd another other) near3 (radio frequency band
resources)

1US-PGPUB; |
USPAT;

USOCR,;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

HON

2016/03/ 16t
12:47

S240

((david near2 astely) (robert near2 baldemair)
(dirk near2 gerstenberger) (daniel near2
larsson) (lars near2 lindbom) (stefan near2
parkvall)).in. and ericsson.as. and (schedul$3
assigin$3) with (primary adj cell) same2
(multiple several set) near3 component adj2
carrier

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;

4IBM_TDB

OR

ON

2016/03/16
13:28

S246

60

("20100322173" | "20110081913" |
"20130010721" | "8634358" | "20110007699" |
"8792830" | "20120140708" | "20100271970" |
"20100285809" | "20110007699" |
"20130003700" | "20100003997" |
"20100232373" | "20130003700" | "8447343" |
"8634358" | "20100232373" | "20120051306" |
"20100296389" | "20120140708" |
"20130010721" | "20130136084" |
"20120082125" | "20020160784" |
"20110081913" | "20110081932" |
"20110243039" | "20120020317" |
"20100098012" | "20100003997" |
"20100208679" | "20110310856" |
"20120082125" | "20120140708" |
"20130136084" | "8265030" | "20110243039" |
"8792830" | "20120051306" | "20120314675" |
"8472368" | "20120147847" | "20120020317" |
"8265030" | "20110007695" | "20110081932" |
"20120314675" | "20020160784" |
"20100271970" | "20100285809" |

"20130034073" | "8265030" | "20110310856" | :

"20100232373" | "20100296389" |
"20120020317" | "20100098012" |
"20110310856" | "20120082125" |
"20100098012" | "20130034073" | "8447343" |
"8472368" | "20100208679" | "20100322173" |
"20110007695").PN.

| US-PGPUB;
USPAT;

USOCR,;
DERWENT;
IBM_TDB

OR

ON

12016/06/24

11:47

S247

(HO4W88/08, H04W72/044, HO4W72/042,
HO4W52/367, H04W52/12, HO4W52/40,
H04129/08657, G01S5/0252, G01S5/02,
H04B1/3833, H04M1/0247, HO4M1/0237).cpc.
and (schedul$3 assigin$3) with (primary adj
cell) same2 (multiple several set) near3
component adj2 carrier and (control$4
adjust$3) near6 (DL (down$link)) and (second
2nd another other) near3 (radio frequency band

\iresources)

{USPAT

OR

ON

12016/06/24{

11:50

(HO4W88/08, H04W72/044, HO4W72/042,
HO04W52/367, HO4W52/12, HO4W52/40,
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\iH041.29/08657, G01S5/0252, G01S5/02, USOCR,;
HO04B1/3833, H04M1/0247, H04M1/0237).cpc. {FPRS;
and (schedul$3 assigin$3) with (primary adj EPO; JPO;
cell) same2 (multiple several set) near3 DERWENT;
component adj2 carrier and (control$4 IBM_TDB
adjust$3) near6 (DL (down$link)) and (second
2nd another other) near3 (radio frequency band
i resources) ! \

S249 (269 ((david near2 astely) (robert near2 baldemair) {{US-PGPUB;}{|OR ON 2016/06/24
(dirk near2 gerstenberger) (daniel near2 USPAT; 11:55
larsson) (lars near2 lindbom) (stefan near2 USOCR;
parkvall)).in. and 455/3.ccls. DERWENT;

IBM_TDB

S250 2 ((david near2 astely) (robert near2 baldemair) US-PGPUB;{OR ON 2016/06/24
(dirk near2 gerstenberger) (daniel near2 USPAT; 11:56
larsson) (lars near2 lindbom) (stefan near2 USOCR;
parkvall)).in. and (carrier adj aggregation) and {DERWENT;

(schedul$3 near3 (downlink DL) with ((first IBM_TDB
primary initial) near6 (resource radio frequency
\\\\\\\\\\\\\\\\\\\ frame)))

5251 §|5 E455/451 ,452.1,509,456.1,522,137,103,575.ccls. {US-PGPUB;{|OR ON 2016/06/24
and (control$4) with (resource frequency SUSPAT; 11:57
channel Bin) same (reserv$4 sav$4) near3 USOCR,;

(other 2nd second another next) adj3 (resource ;{DERWENT;
frequency channel Bin) and (CC component)  §IBM_TDB
5252 |1 "12896993" US-PGPUB;{|OR ON {2016/06/24
USPAT; 12:05
USOCR,;
DERWENT;
i IBM_TDB

S253 | 61 370/329,252,331.ccls. and (((first 1st) adj6 US-PGPUB;{ OR ON 2016/06/24
component adj3 carrier) same ((radio resource $USPAT 12:21
frame))) and ((2nd second) adj6 component
adj3 carrier) same ((2nd second other another)
adj4 (radio resource frame)) and (set group)

! near6 (radio resource) !

S254 {2 ("20120147847").PN. 1jUS-PGPUB; {OR OFF 2016/06/24
SUSPAT; 12:48
HUSOCR;
YFPRS;
{EPO; JPO;
4DERWENT;
4IBM_TDB _

S257 {29 1455/509,522,456.6,137,103,575.ccls. and {US-PGPUB; {|OR ION 2016/06/24
(schedul$3 assigin$3) with component adj2 JUSPAT; 14:30
carrier and (control$4 adjust$3) near6 (DL USCCR;

(down$link)) and (second 2nd another other) DERWENT;
near3 (radio frequency band resources) 4IBM_TDB

5258 (|22 455/ $.ccls. and (1st first) near3 (radio band US-PGPUB;{{OR ON 2016/06/24
resource frequency) with (reserv$3 schedul$3 {USPAT; 14:32
allocat$3) with (1st first) near3 (CC (component {USOCR,;
adj carrier)) DERWENT;

IBM_TDB

S259 2 ("20120147847").PN. US-PGPUB;{[OR ON 2016/06/24}
USPAT; 21:17
USOCR;
DERWENT;
IBM TDB

S260 |21 455/ $.ccls. and ((first 1st) adj6 component adj3 ;US-PGPUB;{|OR ONN 2016/06/24
carrier) same ((1st first) adj6 (radio resource USPAT; 21:58
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frame)) and ((2nd second) adj6 component HUSOCR;
adj3 carrier) same ((2nd second) adj6 (radio DERWENT;

i yresource frame)) IBM_TDB

$261 |33 ("20120127950" | "20110310819" | US-PGPUB; {OR ON 2016/06/24
"20120275395" | "20120287828" | USPAT; | 22:03
"20120039291" | "20100271970" | USOCR,;

"20120307781" | "20110286436" | DERWENT;
"20120224535" | "20120140708" | IBM_TDB
"20110310820" | "20120163288" |

"20110299486" | "20100098012" |

"20120082125 " | "20120294273" |

'20110268048")pn.

$262 i13 (HO4W88/08, H04W72/044, HO4W72/042, US-PGPUB; {{OR ON {2016/06/24
HO4W52/367, HO4W52/12, HO4W52/ 40, USPAT; 22:18
HO04L.29/08657, GO1S5/0252, GO1S5/02, USOCR,;

HO04B1/3833, H04M1/0247, H04M1/0237).cpc. {FPRS;

and (schedul$3 assigin$3) with (primary adj $EPO; JPO;
cell) same2 (multiple several set) and (control$4{DERWENT;
adjust$3) near6 (DL (down$link)) and (second {IBM_TDB |
2nd another other) near3 (radio frequency band
resources) same component adjcarrier 4.

S266 {|60 ("20100322173" | "20110081913" | US-PGPUB; {{OR ON 2017/03/16
"20130010721" | "8634358" | "20110007699" | {|USPAT; 15:34
"8792830" | "20120140708" | "20100271970" | {|USOCR;

"20100285809" | "20110007699" | DERWENT;
"20130003700" | "20100003997" | IBM_TDB
"20100232373" | "20130003700" | "8447343" |
"8634358" | "20100232373" | "20120051306" |
"20100296389" | "20120140708" |
"20130010721" | "20130136084" |
"20120082125" | "20020160784" |
"20110081913" | "20110081932" |
"20110243039" | "20120020317" |
"20100098012" | "20100003997" |
"20100208679" | "20110310856" |
"20120082125" | "20120140708" |
"20130136084" | "8265030" | "20110243039" |
"8792830" | "20120051306" | "20120314675" |
"8472368" | "20120147847" | "20120020317" |
"8265030" | "20110007695" | "20110081932" |
"20120314675" | "20020160784" |
"20100271970" | "20100285809" |
"20130034073" | "8265030" | "20110310856" |
"20100232373" | "20100296389" |
"20120020317" | "20100098012" |
"20110310856" | "20120082125" |
"20100098012" | "20130034073" | "8447343" |
"8472368" | "20100208679" | "20100322173" |
"20110007695").PN.

5267 {0 (H04B1/3833, H04M1/0247, H04M1/0237).cpc. #US-PGPUB;{OR ON 2017/03/16}
and (((first 1st) adj6é component adj3 carrier) USPAT; 15:39
same ((radio resource frame))) and ((2nd USCCR,;
second) adj6 component adj3 carrier) same DERWENT;

((2nd second other another) adj4 (radio IBM_TDB |
iresource frame frequency)) ~ § .

S268 (0 455/$.ccls. and (first 1st) near3 (radio adj 1US-PGPUB; |OR ON 2017/03/16}
resource) and (second other another 2nd) near33USPAT; | 15:55
(radio adj resource) same (carrier adj JUSOCR; |
aggregation) and (schedul$3 near3 (down$link §DERWENT; !

DL reverse$1link)) o _H#IBVM_TDB |

$269 |0 (HO04B1/3833, H04M1/0247, H04M1/0237).cpc. §USPGPUB;§OR ON 2017/03/16

and (first 1st) near3 (radio adj resource) and  §USPAT; ! 15:56
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(second other another 2nd) near3 (radio adj  §USOCR;
resource) same (carrier adj aggregation) and DERWENT;
(schedul$3 near3 (down$link DL IBM_TDB
iireverse$1link)) 5 ;
S270 {0 (H04B1/3833, H04M1/0247, H04M1/0237).cpc. {US-PGPUB;{|OR ON 2017/03/16
and (first 1st) near3 (radio adj resource) and USPAT; 15:57
(second other another 2nd) near3 (radio adj 4USOCR;
resource) and (schedul$3 near3 (down$link DL $DERWENT;
reverse$1link)) IBM_TDB
S271 {901 ischedul$3 near3 (transmit$4 transmi$s) with  #US-PGPUB;{{OR {ON 2017/03/16
(CC (component adj2 cacarrier)) and (Cl JUSPAT; 17:30
(control adj2 (info information))) with (CC {USOCR;
(component adj2 cacarrier)) DERWENT;
§IBM TDB
S272 {67 (HO4W88/08, H04W72/044, HO4W72/0421).cpc. $US-PGPUB;{|OR ON 2017/03/16
and schedul$3 near3 (transmit$4 transmi$s)  {USPAT; 17:31
with (CC (component adj2 cacarrier)) and (Cl  §USOCR;
(control adj2 (info information))) with (CC DERWENT;
(component adj2 cacarrier)) ) o IBM_TDB :
S273 {9 (HO4W88/08, H04W72/044, HO4W72/042l).cpc. {US-PGPUB; {OR HON 2017/03/16}
and schedul$3 near3 (transmit$4 transmi$s) $USPAT; 17:37
with (CC (component adj2 cacarrier)) and (Cl USOCR;
(control adj2 (info information))) with (CC DERWENT;
(component adj2 cacarrier)) and schedul$3 with i{i BM_TDB
_ii(non$1primary second 2nd secondary) adj2 cell §
S274 3|41 (HO4W88/08, H04W72/044, HO4W72/042).cpc. {US-PGPUB;HOR ON i2017/03/16
and schedul$3 near3 (transmit$4 transmi$s) USPAT; 17:39
with (CC (component adj2 cacarrier)) and (Cl USOCR;
(control adj2 (info information))) with (CC DERWENT;
(component adj2 carrier)) and (non$iprimary {lBM TDB
second 2nd secondary) adj2 (CC (component
adj2 carrier)) 4
S275 {697 Ericsson.as. and ((david near2 astely) (robert {US-PGPUB;{{OR {ON 2017/03/16
near2 baldemair) (dirk near2 gerstenberger) HUSPAT; 18:16
(daniel near2 larsson) (lars near2 lindbom) $USOCR;
(stefan near2 parkvall)).in. 4DERWENT;
4lBM_TDB
S276 {40 Ericsson.as. and ((david near2 astely) (robert US-PGPUB; {{OR ON 2017/03/16
near2 baldemair) (dirk near2 gerstenberger) USPAT; 18:18
(daniel near2 larsson) (lars near2 lindbom) $USOCR,;
(stefan near2 parkvall)).in. and (radio near3 DERWENT;
resource) with (component near3 carrier) IBM_TDB \
8278 {5 455/$.ccls. and (set near3 radio near3 resource) {US-PGPUB; {OR ON 112017/03/ 16
same component adj carrier JUSPAT; | 19:44
USOCR,;
DERWENT;
o IBM TDB
S279 {34641 { (HO4W88/08, HO4W72/044, HO4W72/042).cpc. i US-PGPUB;|OR ON 2017/03/16
JUSPAT; 20:26
USOCR,;
DERWENT;
. ) _JIBMLTDB |
S280 i[7394  i(HO4W52/367, HO4W52/12, HO4W52/40).cpc.  §US-PGPUB;(OR ON 2017/03/16
USPAT; 20:26
USOCR,;
DERWENT;
IBM TDB
S281 {16589  (H04L29/08657, GO1S5/0252, G01S5/02).cpc.  {US-PGPUB;i|OR ON 2017/03/ 16y
USPAT; 1120:26
USOCR; *

IPR2022-00648
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DERWENT;
IBM_TDB

8282 (5176 }j(H04B1/3833, H04M1/0247, H0O4M1/0237).cpc. §US-PGPUB;:|OR ON 2017/03/16
USPAT; 20:26
USOCR,;
DERWENT;
IBM_TDB

5283 {12417 §(HO3F3/211, HO4B7/0617, HO4B7/0669).cpc.  {US-PGPUB;{|OR HON 2017/03/16
USPAT; 20:26
USOCR;
DERWENT;
IBM_TDB !

S284 {131 (S279 S280 S281 S282 S283) and (second other §US-PGPUB; || OR ON 2017/03/16
another 2nd) near3 (radio adj resource) and USPAT; 20:26
(carrier adj aggregation) and (schedul$3 near3 3{USOCR,;

(down$link DL reverse$1link)) DERWENT;
IBM_TDB

5285 {126 (HO4W88/08, H04W72/044, HO4W72/042).cpc. {US-PGPUB;{OR ON 2017/03/16
and (second other another 2nd) near3 (radio USPAT; 20:27
adj resource) and (carrier adj aggregation) and $USOCR;

(schedul$3 near3 (down$link DL DERWENT;
reverse$1link)) I IBM_TDB

S286 i3 Ericsson.as. and ((david near2 astely) (robert  $US-PGPUB; {OR ON 2017/03/16
near2 baldemair) (dirk near2 gerstenberger) JUSPAT; 22:26
(daniel near2 larsson) (lars near2 lindbom) USOCR,;

(stefan near2 parkvall)).in. and schedul$3 near3 §DERWENT;
(transmit$4 transmi$5 communication) with (CCi{lBM_TDB
: (component adj2 cacarrier)) .

5287 |62 455/451,452.1,509,456.1,522,137,103,575.ccls. §US-PGPUB;{{OR ON 2017/03/17
and (allocat$3) with (resource frequency USPAT; 11:15
channel Bin) same (reserv$4 sav$4) adj6 USOCR;

(resource frequency channel Bin) and (control$3DERWENT;
adjst$3) near6 (CC component) IBM_TDB

5288 |0 455/451,452.1,509,456.1,522,137,103,575.ccls. §US-PGPUB;jOR ON 2017/03/17
and (allocat$3) with (resource frequency USPAT; 11:17
channel Bin) same (reserv$4 sav$4) adj6 USOCR;

(resource frequency channel Bin) and (primary $FPRS;
adj cell) same (multiple several set) near3 {EPO; JPO;
component adj2 carrier DERWENT;
pey ~ N | BM:TDB \\\\\

5289 i|0 455/451,452.1,509,456.1,522,137,103,575.ccls. 3US-PGPUB; {OR ON 2017/03/17
and (allocat$3) with (resource frequency USPAT; 11:18
channel Bin) same (reserv$4 sav$4) adj6 $USOCR;

(resource frequency channel Bin) and (primary {FPRS;

adj cell) same2 (multiple several set) near3 EPG; JPO;

component adj2 carrier DERWENT;
IBM_TDB

5290 40 455/451,452.1,509,456.1,522,137,108,575.ccls. §US-PGPUB; {OR ON 2017/03/17
and (allocat$3) with (resource frequency USPAT; 11:20
channel Bin) same (reserv$4 sav$4) adj6 $USCOCR;

(resource frequency channel Bin) and (primary {FPRS;

adj2 cell) and (multiple several set) near3 EPO; JPO;

component adj2 carrier DERWENT;
o IBM_TDB

S291 i1 455/451,452.1,509,456.1,522,137,103,575.ccls. {US-PGPUB;OR ON 2017/03/17
and (allocat$3) with (resource frequency USPAT; 11:22
channel Bin) same (reserv$4 sav$4) adj6 USOCR,;

(resource frequency channel Bin) and (multiple §FPRS;
several set) near3 component adj2 carrier EPO; JPO;
DERWENT;
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S292 {9 455/451,452.1,509,456.1,522,137,103,575.ccls. §US-PGPUB;{OR ON 2017/03/17
and (allocat$3) with (resource frequency JUSPAT; 11:23
channel Bin) same2 (reserv$4 sav$4) adj6 JUSOCR;
(resource frequency channel Bin) and (multiple {{FPRS;
several set) near3 component adj2 carrier HEPO; JPO;
SDERWENT;
§1BM_TDB

EAST Search History (I nterference)

Ref i[Hits {Search Query DBs i|Default {Plurals iTime
# Operator Stamp

S159 {|0 |455/451,452.1,509,456.1 ,522,137,103,575.ccls.iUS- OR ON 2014/10/31
and (control$4) with (resource frequency PGPUB;} 15:24
channel) same (rererv$4 sav$4) near3 (other {USPAT
2nd second another) adj3 (resource frequency
channel Bin)

S160 {5 (DL down$link) with (1st first first primary us- OR HON 2014/10/31}
initia) near3 (set group) near6 (radio resource) {PGPUB; 15:26
and (DL down$link) with (set group) near6 USPAT
(radio resource) with (2nd second other
another) near2 component

S241 {0 (H04B1/3833, H04M1/0247, H04M1/0237).cpc. HUS-  {OR ON 2016/03/16
and (schedul$3 assigin$3) with (primary adj PGPUB; 11:50

cell) same2 (multiple several set) near3 USPAT
component adj2 carrier 4§ i H {0

S242 {7 §(H04L5/0053, HO4L5/001, HO4L5/0094, Us HOR ON 2016/03/16
{{H04B1/3833, H04M1/0247, H04M1/0237).cpc. {PGPUB; 12:38

tfand (schedul$3 assigin$3) with (primary ad] USPAT
iicell) same2 (multiple several set) near3
iicomponent adj2 carrier and (control$4
adjust$3) near6 (DL (down$link)) and (second
2nd another other) near3 (radio frequency
iband resources)

S243 {|7 (A01B12/006, H04L5/0053, HO4L5/001, us- OR ON 2016/03/16
HO4L5/0094, HO4B1/3833, H04M1/0247, PGPUB; 12:39
HO4M1/0237).cpc. and (schedul$3 assigin$3) {USPAT
with (primary adj cell) same2 (multiple several
set) near3 component adj2 carrier and
(control$4 adjust$3) near6 (DL (down$link))
and (second 2nd another other) near3 (radio
frequency band resources)

S244 i1 §(HO4W88/ 08, HO4W72/044, HO4W72/042, USPAT §OR ON 2016/03/16
H04W52/367, HO4W52/12, HO4W52/40, 12:47
HO04L29/08657, G01S5/0252, G01S5/02,
H04B1/3833, H04M1/0247, H04M1/0237).cpc.
and (schedul$3 assigin$3) with (primary adj
cell) same2 (multiple several set) near3
component adj2 carrier and (control$4
adjust$3) near6 (DL (down$link)) and (second
2nd another other) near3 (radio frequency
band resources)

S245 {4 (H04W88/08, HO4W72/044, HO4W72/042, Us- §{OR HON 12016/03/16
HO04W52/367, HO4W52/12, HO4W52/40, PGPUB; 12:47
H04L29/08657, G01S5/0252, G01S5/02, USPAT
H04B1/3833, H04M1/0247, H04M1/0237).cpc.
and (schedul$3 assigin$3) with (primary adj
cell) same2 (multiple several set) near3
component adj2 carrier and (control$4
adjust$3) near6 (DL (down$link)) and (second
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2nd another other) near3 (radio frequency
band resources)

8255 {7 i(HO4W88/08, HO4W72/044, HO4W72/042, us- OR ON 2016/06/24
{{H04W52/367, HO4W52/ 12, HO4W52/40, PGPUB; 11:48
H04L29/08657, G0155/0252, G01S5/02, USPAT

H04B1/3833, H04M1/0247, H04M1/0237).cpc.
and (schedul$3 assigin$3) with (primary adj
cell) same2 (multiple several set) near3
component adj2 carrier and (control$4
adjust$3) near6 (DL (down$link)) and (second
2nd another other) near3 (radio frequency

; ijband resources)

256 61  11370/329,252,331.ccls. and (((first 1st) adj6 us- OR ON 2016/06/24;
component adj3 carrier) same ((radio resource {PGPUB;} 12:22
frame))) and ((2nd second) adj6 component USPAT
adj3 carrier) same ((2nd second other another)
adj4 (radio resource frame)) and (set group)
iinear6 (radio resource)

S263 {14 {j(H04W88/08, HO4W72/044, HO4W72/042, USPAT :OR ON 2016/06/24
H04W52/367, HO4W52/12, H04W52/40, 22:15
H04129/08657, G01S5/0252, G01S5/02,
H04B1/3833, H04M1/0247, H04M1/0237).cpc.
and (schedul$3 assigin$3) with (primary adj
cell) same2 (multiple several set) and
(control$4 adjust$3) near6 (DL (down$link))
iland (second 2nd another other) near3 (radio
ifrequency band resources)

S264 66 g(H04W88/ 08, HO4W72/044, HO4W72/042, us- OR ON 2016/06/24
1jH04W52/367, H04WS52/12, HO4W52/40, PGPUB; 22:15
1#1H04129/08657, G01S5/0252, G01S5/02, USPAT

iiH04B1/3833, H04M1/0247, HO4M1/0237)..cpc.
iland (schedul$3 assigin$3) with (primary adj
iicell) same2 (multiple several set) and
ii(control$4 adjust$3) near6 (DL (down$link))
iland (second 2nd another other) near3 (radio
{ifrequency band resources)

S265 13 (HO4WB88/08, H04W72/044, HO4W72/042, us- OR ON 2016/06/24
{{H04W52/367, H04W52/12, HO4W52/40, PGPUB; 22:17
1{H04129/08657, G0185/0252, G01S5/02, USPAT

1iH04B1/3833, H04M1/0247, H04M1/0237).cpc.
iand (schedul$3 assigin$3) with (primary adj
iicell) same2 (multiple several set) and
{i(control$4 adjust$3) near6 (DL (down$link))
ifand (second 2nd another other) near3 (radio
frequency band resources) same component

adj carrier ; ; s
S277 9 (HO4W88/08, HO4W72/044, HO4W72/042l).cpc. §US- OR {ON i2017/03/16}
and schedul$3 near3 (transmit$4 transmi$s) PGPUB; 17:37

with (CC (component adj2 cacarrier)) and (Cl  {USPAT
(control adj2 (info information))) with (CC

(component adj2 cacarrier)) and schedul$3
with (non$1primary second 2nd secondary)

adj2 cell N

S293 {0 455/451,452.1,509,456.1,522,137,103,575.ccls.iUS-  HOR ON 2017/03/17
and (allocat$3) with (resource frequency PGPUB; 11:20
channel Bin) same (reserv$4 sav$4) adj6 USPAT

(resource frequency channel Bin) and (primary
adj cell) same (multiple several set) near3
component adj2 carrier

3/17/2017 6:03:51 PM
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 15350360

Filing Date P016-11-14
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STATEMENT BY APPLICANT At Unit 648
( Not for submission under 37 CFR 1.99)

Examiner Name Md K. Talukder
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P009.

HUAWEI, PUCCH design for carrier aggregation, 3GPP TSG RAN WG1 Meeting #58 R1-093046, 3GPP, August 24,

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

EXAMINER SIGNATURE

Examiner Signature /MD K TALUKDER/ Date Considered

03/17/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTQ Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. ® Applicant is to place a check mark here if

English language translation is attached.
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Application Number 15350360

Filing Date 2016-11-14

INFORMATION DISCLOSURE

First Named Inventor | David Astely et al.

STATEMENT BY APPLICANT

. Art Unit 2648
( Not for submission under 37 CFR 1.99)

Examiner Name Md K. Talukder

Attorney Docket Number P30138-US3 / 4015-9600

CERTIFICATION STATEMENT

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

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

OR

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

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

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Edward M. Roney/ Date (YYYY-MM-DD) 2016-01-08

Name/Print Edward M. Roney Registration Number 62048

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

EFS Web 2.1.17

IPR2022-00648

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THFSQWG EXITOUZ Page 133



Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

15350360 ASTELY ET AL.
LT
MD TALUKDER 2648
CPC- SEARCHED
Symbol Date Examiner
H04B1/3833, H04M1/0247, H0O4M1/0237 3/16/2017 Talukder
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
455 451,452.1,509,456.1,522,137,103,575 3/16/2017 Talukder
370 All 3/17/2017 Talukder
SEARCH NOTES
Search Notes Date Examiner
Assignee Searched 3/16/2017 Talukder
Inventor Searched 3/17/2017 Talukder
East Searched 3/17/2017 Talukder
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
H04B1/3833, 3/16/2017 Talukder
H04M1/0247,
H04M1/0237
455 451,452.1,509,456.1,522,137,103,575 3/17/2017 Talukder

U.S. Patent and Trademark Office

PPR2022X00648
Apple EX1002 Page 134




15350360 - GAU: 2648

Receipt date: 11/14/2018
Doc code: IDS PTO/SB/08a (03-15)

N . ) . Approved for use through 07/31/2016. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 15350360
Filing Date P016-11-14

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor |Pavid Astely et al.

Art Unit 2414

Examiner Name MD K Talukder

Attorney Docket Number 4015-9600 / P30138_US3
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Application Number 15350360
e AL B Filing Date 2016-11-14
IN FﬁﬁﬂﬂﬁTfﬁN DISCLOSURE First Named Inventor | David Astely et al.
STATEMENT BY APPLICANT At Unit 1A
( Not for submission under 37 CFR 1.99)
Examiner Name MD K Talukder
Attorney Docket Number 4015-9600 / P30138_US3

EXAS INSTRUMENTS: "Dynamic ACK/NAK Channelization on PUCCH", 3GPP DRAFT; R1-081375-DACKNAK,
1 RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE; 650, ROUTE DES
UCIOLES; F-06921 SOPHIA-ANTIPOLIS CEDEX; FRANCE, vol. RAN WG1, no. Shenzhen, China; March 27, 2008,

P050109796.
If you wish to add additional non-patent literature document citation information please click the Add button| Add _|

EXAMINER SIGNATURE
/MD K TALUKDER/ Date Considered 03/17/2017

Examiner Signature

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTQ Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. ® Applicant is to place a check mark here if

English language translation is attached.
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Application Number 15350360

Filing Date 2016-11-14

INFORMATION DISCLOSURE

First Named Inventor | David Astely et al.

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit 2414

Examiner Name MD K Talukder

Attorney Docket Number 4015-9600 / P30138_US3

CERTIFICATION STATEMENT

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

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

OR

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

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

X See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Edward M. Roney/ Date (YYYY-MM-DD) 2016-12-30

Name/Print Edward M. Roney Registration Number 62048

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 11/14/2016

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 1120

SERIAL NUMBER
15/350,360

GROUP ART UNIT
2648

FILING or 371(c) CLASS
DATE
11/14/2016 455
RULE

ATTORNEY DOCKET
NO.

4015-9600 /
P30138-US3

APPLICANTS
Telefonaktiebolaget LM Ericsson (publ), Stockholm, SWEDEN;

INVENTORS
David Astely, Bromma, SWEDEN;
Robert Baldemair, Solna, SWEDEN;
Dirk Gerstenberger, Stockholm, SWEDEN;
Daniel Larsson, Stockholm, SWEDEN;
Lars Lindbom, Karlstad, SWEDEN;
Stefan Parkvall, Bromma, SWEDEN;

*k CONTINUING DATA hkkhkkkhkhhhkdhhhhhhkkhhhksk
This application is a CON of 12/896,993 10/04/2010 PAT 9497004
which claims benefit of 61/248,661 10/05/2009

*k FOREIGN APPLICATIONS kkkhkkhkhhhkkhkhkhkkhkhhkhkhhhr

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
11/21/2016

Foreign Priority claimed

D Yes QNO

35 USC 119(a-d) conditions met D Yes QNO

D Met after
Allowance

STATE OR
COUNTRY

SHEETS
DRAWINGS

TOTAL
CLAIMS

INDEPENDENT

CLAIMS

Verified and
Acknowledged

ADDRESS

COATS & BENNETT, PLLC
1400 Crescent Green, Suite 300
Cary, NC 27518

UNITED STATES

TITLE
PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED

|EI All Fees |

|0 1.16 Fees (Filing) |

|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

/MD K TALUKDER/
Examiner's Signature Initials

SWEDEN 12 30 4

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT
for following:

FILING FEE
RECEIVED |No.

2960 No.

|EI 1.18 Fees (Issue)
|EI Other
|0 Credit

BIB (Rev. 05/07).
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POWER OF ATTORNEY

The undersigned, badng duly authorized vepresensatives of TRLEFONAKTIEROLAGET L84 ERICSSON
{pUsL) {fervaRerraferrad o 8y "Ericassn”) having its registered office 3 S8+ 184 83 Stockholm,
sweden, does barehy 8uthorize Coata & Bennwt: PLLE practitionsrs associated with United States
Patent and Tradusmark Office Customer Number 2411318 régravent Erigsson beforgthe Unitesd States
Patentiand Trademark Oifice in any and sl matiers reparding patenia st patent applications fed by
Ericsson o whersin tocssonis the assignes of theendire interest thersto.

Thils Poawver of &Rormey shall rclude the right for Coats & Benbety, PLLC practitioners associated with
United States Patent and Trademark Office Cistomer Musnkar 28112 tosignand subrmit in Ericsson's
fare and on Ericsson's behialf soy document, notification, filing, petition or réguestin cannattion with
dny patent applications of patents owned hy orassigned taerinsson

This Power of Attorrey does astincluds the right Todppiint subsitides (v roadet sul-suthorzationg.

Thig Power of rtarney shall e valid for Tve (&) yeaes fromy the date hereat unless parber ravoksd, This
Powse of Attorey iy b revoksd atany time by Ericsson:

Stockholn; Sweden on

TELEFONAKTIEBOLAGEY LI ERICSSON {PUBL)

Slgrature: e
fxabriele Mohsher Nabit:&youd
Vice President Fatent Development (irertae Patent Uit RANZ
Bai Sg‘ §¢ % HBET
SRR s}f 3 -§ ij E‘\ \_Q MS_».
I, the undersigned, o Ngkary Public of the Gty of Stockholm hersby
certtfy that and

dubyauthorized to signfor
TELEFONAKTIEBQLAGET LM ERICSSON {RUBL
have issued and signed the forsgoing document
Fae Stockhoim [Date]

Crenws Ex ofticio:

Stenabure: Notare Poblic of the Gty of Stackhoin

IPR2022-00648
Apple EX1002 Page 141



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
Telefonaktiebolaget LM Ericsson (publ)

Applicant/Patent Owner:

Application No./Patent No.: 12/350360 Filed/Issue Date: November 14, 2016

Titeg: PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED
Telefonaktiebolaget LM Ericsson (publ) _a Swiss corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose gne of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

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

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 040308 , Frame 0388 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

IPR2022-00648
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel  ~~  Frame__ ,orfor which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

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

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Edward M. Roney/

Signature

March 26, 2017

Date

Edward M. Roney 62048

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]

IPR2022-00648
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Privacy Act Statement

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

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

1.

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

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

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

EFS ID: 28738466
Application Number: 15350360
International Application Number:
Confirmation Number: 1120

Title of Invention:

PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-
ADVANCED

First Named Inventor/Applicant Name:

David Astely

Customer Number:

24112

Filer:

Edward Milton Roney/Kenyatta Upchurch

Filer Authorized By:

Edward Milton Roney

Attorney Docket Number:

4015-9600 / P30138-US3

Receipt Date: 26-MAR-2017
Filing Date: 14-NOV-2016
Time Stamp: 16:07:49

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.)
450956
1 Oath or Declaration filed P30138_US3_Declaration.pdf no 6
20f2db1fd99388e261cSfb42ebaddc7a2ae3|
06b8
Warnings:
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Information:

487265
2 Power of Attorney P301 38_U53_P0\évfer_of_Attorn o 1
ey. p 2a68e0e15e7e5742e70d768249192573191
d2233
Warnings:
Information:
118403
3 Assignee showing of ownership per 37 | P30138_US3_Statement_Unde no 3
CFR3.73 r_37CFR_3 73c.pdf 2a91bb49a3ac32341df19199854d69dc0d 3|
7da00
Warnings:
Information:
Total Files Size (in bytes); 1056624

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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4015-0800 / P30135-UB3

DECLARATION {37 CFR 1,63} FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

"Tide of Invention: PUCGH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN
; LTE-ADVANGED g

| As the beiow namwt inwentor, | hergby czzclar" that:

This deciaration is direcied to:

The atlached application, or
United States application number 15/380,380 fled on November 14, 2018

or PCT international applicaton filed on
| The above-identifisd application was made or authorized to ba made by me.

i heliewa that | am the originat inventer or an origingl joint inventor of a cdlaimad invention in the
application.

| hareby acknowiadge that any willful faise statement made in the deciaration is punishabis
under 18 U.8.C. 1001 by fine or imprisonment of not more than five (5) years, or ot

| hereby state that | have reviewed and undarstand the contenis of the abovae-identifind
application, including the claims.

P hereby acknowledgs the duty o disclose information which is matarial to patentability as

defined in 37 C.F.R. 1868, inchuding for continuation-in-par applications, material information ;
which became available between tha filing date of tha prior application and the nationai or PCT |
international fiting date of the continuation-in-part applicalic

LEGAL NAME OF INVENTOR

nvantor: David Astely
; }
b #
| ! /i SR
Signature: e A S Date: ©
IPR2022-00648
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4015-8800 /7 PAI01348-US3

DECLARATION {37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION RATA SHEET (37 CFR 1.76)

| Title of Iivention: PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION iN
LTE-ADVANCED

As the beipw named inventor, | hershy uc,iare t}"a

| This declaration s dirsctad to-

L1 Theattached application, or

N Unitsd States epplication number 18/350,380 filed on Novembaer 14, 2048
or BCT international application filed on

The apove-idantifisd application was made or authorized to be mads by me.

| believe that | am the original inventor or an original joint inventor of a claimed invertion inthe |
apphcation, i

i hereby ar’*mowiﬁdge that any wiliful faise statemant mads In the deciaration is punishable
under 18 U8 01001 by fine or imprisonment of not more than five (8} vears, or both.

i hereby staie that | have reviewed and underatand the contents of the above-identified
appiication, including tha claims,

{ hereby acknowledgs the duty to disclose information which is material to palentabiity as

defined i 37 © F.R.1.68, including for continuation-in-part gppiications, material information
whinh bécgme available paiwaan the filine date of the prior application and the nationat or PCT
international filing date of the condinuation-in-part application.
LEGAL NAME OF INVENTOR:

fnventor: Robert Baldemair

//;// - /4\ e

/ I
Sionaturz: /¢ Date:
4'
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DECLARATION (37 CFR 1.63) FOR UTILITY UR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CF® 1.78)

Title of Invention: PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN
LTE-ARDVANGED

Ags the below named invardar, | he

dechire thatl
Tivia declaration s dirsoted to

- The sttached application, o
i United Siates application number 18/350,380 filed on Novembar 14, 2018
or PCT international application filed on

Tha above-identified application was made or authorized o be made by ne.

I belisve et | am the odginal inventor or an ariginal joint inventor of a claimed invention in the
application.

§ hershby “mowi&’i € that any wilthul fals statz:n\ﬁ«r“r yade in the daclaration s punishable
Punder 18 U.8.C 1061 by fine or smpr..ﬁ ent of not rmore than five (8) yaars, or beth.

[ hershy siate that inve reviewed and uncerstand the contents of the above-identified
che

Q
| appiication, ncluding the claums,

I hers },f acknowladge the duty to disclose infonviation whdch is material to palentability a¢
defingd in 37 C.P.R. 188 “'ar'iudim for continuation-in-part applications, materkd information

which pecame availab b:-“h an the fiing date of the srior application and the national or PCT
intarnational filing 'hta of the confinuation

v
i 2

-in-part application,

LEGAL NAME OF INVENTOR:

Invantor: Birk Gerstenberger

Sianat -~ ; BN 4
Signature: _ Datan fe - f
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40615-8600 1 P30138-US3

DECLARATION (37 CFR 1.83} FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of lnvention. PUCCH RESOURCE ALLOCATION FOM CARKIER AGGREGATION N
LTE-ADVANCED

Ag ha be-dw na rr*ed inventor, | hemb; de

i This declaration is directed to:

71 The attached application, or
0 United States application number 15/350,360 fled on Novemiber 14, 2016
or PCT international application filad on

The abova-identified application was made or authorized o be made by ma.

F believe that | am the originagl inventor or an original joint inventor of a claimed invention in the
application.

| hareby ac%\nowiedgn that any wiliful faise stalemeant made in the declaration is punishable
undsr 18 ULS.C. 1001 by fine or imprisonment of not more than five {8) years, or both.

f hereby state that | have reviewed and undarsiand the contenis of the above-ideniifisd !
i application, including the claims.

{ hereby acknowiadge the duty (o disclnse information which is material to patentability as
definad in 37 C.F.R.1.56, including for continuation-in-part aplications, material information
which becama avaiiable bebtween the filing date of the prior applicgtion and the national or BCT
international filing date of the continuation-in-part application.

LEGAL NAME OF INVENTOR:

tnventor Danisl Larsson

i

, . & 1,:: ‘ e
Signature: ,;:zwrﬂtﬁ*ﬁ‘%?{ c/ ,fg‘;gp&fz:tﬁhmta L f«{; L~ 4
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4015-8600 7/ P30133-U

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

Title of Invention: PUCCH RESOURCE ALLOCATICON FOR CARRIER AGGREGATION IN
LTE-ADVANCED

This declaration is directad o

) The atizched application, or
2 United States application nimber 15/354,360 filed on November 14, 2018
or PCT international application filed on

The above-identified application was made o authorized o be made by me.

| believe that | am the original inventor or an origingl joint invantor of & claimed invantion in the
application.

11 hereby acknowledge that any wiliful faise statement made in the daciarationis punishable
E under 18 U.S.C. 1001 by fine or imprisenment of niot more than five (5} years. or both.

I heraby siate that | have reviewed and undersiand the contents of the above-identified
application, including the claims.

| hereby acknowiedge the duty to disclose information which is material {o pateniability as
dafined in 37 C.F R, 1.56, including for continuation-in-padt applications, matsrial information

which became avail ab*e betwaen ihe filng date of the pnor apphc,.«txon and the national or PCT
itsrnational filing date of the coantinuation-in-past apphication.

LEGAL NAME OF INVENTOR:

inventor: Stefan Parkvall

Signature: Dates
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virgima 22313-1450

WWW.uSpto gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
15/350,360 11/14/2016 David Astely 4015-9600 / P30138-US3

CONFIRMATION NO. 1120

24112 POA ACCEPTANCE LETTER

COATS & BENNETT, PLLC

1400 Crescent Green, Site 300 LR TR

Cary, NC 27518 000000090300599

Date Mailed: 03/30/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/26/2017.

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.

/mteklemichael/

page 1 of 1
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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 15350360

Filing Date 14-Nov-2016

First Named Inventor David Astely

Attorney Docket Number 4015-9600 / P30138-US3

Title of Invention

PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED

< 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

Telefonaktiebolaget LM Ericsson (publ) 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)

9497004

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.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

IPR2022-00648
Apple EX1002 Page 154




| 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:

(O Small Entity
(O Micro Entity

(® 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 68795

(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 /Brandee N. Woolard, Reg. No. 68,795/

Name Brandee N. Woolard

*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.
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Electronic Patent Application Fee Transmittal

Application Number:

15350360

Filing Date:

14-Nov-2016

Title of Invention:

PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-

ADVANCED

First Named Inventor/Applicant Name:

David Astely

Filer:

Brandee N. Woolard

Attorney Docket Number:

4015-9600 / P30138-US3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:j;l’;(t:)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sul:j;l’;(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15350360
Filing Date: 14-Nov-2016

Applicant/Patent under Reexamination: Astely

Electronic Terminal Disclaimer filed on May 24,2017

X APPROVED

This patentis subject to a terminal disclaimer

] DISAPPROVED

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

U.S. Patentand Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 29302305
Application Number: 15350360
International Application Number:
Confirmation Number: 1120
Title of Invention: PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-
: ADVANCED
First Named Inventor/Applicant Name: David Astely
Customer Number: 24112
Filer: Brandee N. Woolard
Filer Authorized By:
Attorney Docket Number: 4015-9600 / P30138-US3
Receipt Date: 24-MAY-2017
Filing Date: 14-NOV-2016
Time Stamp: 15:07:19
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type EFT
Payment was successfully received in RAM $160
RAM confirmation Number 052517INTEFSW 15071700
Deposit Account
Authorized User

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

Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
33567
1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2
4d3a87e019587c2166e49d7d90482f2d201
2346a
Warnings:
Information:
30408
2 Fee Worksheet (SB06) fee-info.pdf no 2
928dd612837266¢3a192627169ecSb77b9¢|
Warnings:
Information:
Total Files Size (in bytes); 63975

This Acknowledgement Receipt evidencesreceipt 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 applicationis 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/EOQ/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

Serial No.: 15/350,360
Examiner: Md K. Talukder
Filed: November 14, 2016
Group Art Unit: 2648
For: PUCCH Resource Allocation for Carrier _ _

Aggregation in LTE-Advanced Confirmation No.: 1120

Docket No: 4015-9600 / P30138-US3

Nt e N e N e N’ e’ N e’

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

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION

This paper is being filed in response to the Office Action mailed 22 March 2017 having a
reply due date of 22 June 2017. Reconsideration is respectfully requested in light of the
amendments and/or remarks below. The Office is hereby authorized to charge any fees

required for entry of this paper to Deposit Account 18-1167.
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Application Ser. No. 15/350,360
Attorney Docket No. 4015-9600
Client Docket No. P30138-US3

CLAIMS LISTING

1. (Currently Amended) A method implemented by a base station of receiving control
information from a user terminal, the method comprising:
scheduling downlink transmissions to a first user terminal only on a single downlink
component carrier associated with a primary cell and scheduling downlink
transmissions to a second user terminal on multiple downlink component carriers or
on a downlink component carrier associated with a non-primary cell;
receiving, on a first set of radio resources, control information associated with the
downlink transmissions to the first user terminal, wherein the first set of radio
resources is reserved for a user terminal[[s]] scheduled to receive downlink
transmissions gnly on a single downlink component carrier associated with the
primary cell; and
receiving, on a second set of radio resources, control information associated with the
downlink transmissions to the second user terminal, wherein the second set of radio
resources is reserved for a user terminal[[s]] scheduled to receive downlink
transmissions on multiple downlink component carriers or on a downlink component
carrier associated with a non-primary cell, the first and second sets of radio
resources being on a same uplink component carrier associated with the primary

cell.

2. (Original) The method of claim 1, wherein the first and second sets of radio resources are

different.
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Application Ser. No. 15/350,360
Attorney Docket No. 4015-9600
Client Docket No. P30138-US3

3. (Original) The method of claim 2, wherein the second set of radio resources are additional

resources as compared to the first set of radio resources.

4. (Original) The method of claim 1, further comprising transmitting control information to the
first user terminal to explicitly indicate the first set of radio resources on the uplink component

carrier associated with the primary cell.

5. (Original) The method of claim 1, further comprising providing the first user terminal with an

implicit indication to dynamically assign radio resources in said first set of radio resources.

6. (Original) The method of claim 5, wherein the implicit indication is a control channel element
(CCE) of a Physical Downlink Control Channel (PDCCH) used for scheduling the first user

terminal.

7. (Original) The method of claim 1, further comprising transmitting control information to the
second user terminal on a downlink component carrier to implicitly or explicitly indicate the

second set of radio resources on the uplink component carrier associated with the primary cell.

8. (Original) The method of claim 7, wherein at least one of the first and second sets of radio

resources is indicated explicitly by an uplink control channel resource index.
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Application Ser. No. 15/350,360
Attorney Docket No. 4015-9600
Client Docket No. P30138-US3

9. (Original) The method of claim 8, wherein an explicit indication related to the second set of

radio resources is transmitted as radio resource control signaling.

10. (Currently Amended) The method of claim 1, further comprising transmitting, on the single
downlink component carrier, an indieation-te- assignment of radio resources in the second set of
radio resources when the second user terminal is scheduled to receive the downlink
transmissions on the multiple downlink component carriers or on the downlink component

carrier associated with the non-primary cell

11. (Currently Amended) The method of claim 10, wherein the irdieation+te assignment of radio
resources in said second set of radio resources is an acknowledgement resource indication to

dynamically assign radio resources to the second user terminal when the second user terminal
is scheduled to receive downlink transmissions on the multiple downlink component carriers or

on the downlink component carrier associated with the non-primary cell.

12. (Original) The method of claim 11, wherein the acknowledgement resource indication
selects radio resources in the second set of radio resources, which is a semi-statically

configured set of uplink resources.
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Application Ser. No. 15/350,360
Attorney Docket No. 4015-9600
Client Docket No. P30138-US3
13. (Original) The method of claim 1, further comprising:
receiving control signaling on the second set of radio resources if radio resources on a

single downlink component carrier associated with a non-primary cell are assigned

for the downlink transmissions.

14. (Currently Amended) The method of claim 1, further comprising:
if the first user terminal is scheduled to receive downlink transmissions on a second
single downlink component carrier associated with a non-primary cell, receiving
control information associated with the downlink transmissions to the first user
terminal on the second set of radio resources on the uplink component carrier
associated with the primary cell, wherein the second set of radio resources is
reserved for a user terminal[[s]] scheduled to receive downlink transmissions on the

second single downlink component carrier.

15. (Original) The method of claim 1, wherein the first user equipment is the same as the

second user equipment.

16. (Original) The method of claim 1, wherein the first user equipment is different from the

second user equipment.
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Application Ser. No. 15/350,360
Attorney Docket No. 4015-9600
Client Docket No. P30138-US3
17. (Currently Amended) A base station comprising:
a transmitter to transmit user data on one or more downlink component carriers to a first
user terminal and a second user terminal; and
a controller to schedule downlink transmissions to the first user terminal and the second
user terminal, the controller configured to:
schedule downlink transmissions to the first user terminal only on a single
downlink component carrier associated with a primary cell and schedule
downlink transmissions to the second user terminal on multiple downlink
component carriers or on a downlink component carrier associated with a
non-primary cell;
receive, on a first set of radio resources, control information associated with the
downlink transmissions to the first user terminal, wherein the first set of radio
resources is reserved for a user terminal[[s]] scheduled to receive downlink
transmissions only on a single downlink component carrier associated with
the primary cell; and
receive, on a second set of radio resources, control information associated with
the downlink transmissions to the second user terminal, wherein the second
set of radio resources is reserved for a user terminal[[s]] scheduled to receive
downlink transmissions on multiple downlink component carriers or on a
downlink component carrier associated with a non-primary cell, the first and
second sets of radio resources being on a same uplink component carrier

associated with the primary cell.
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Application Ser. No. 15/350,360
Attorney Docket No. 4015-9600
Client Docket No. P30138-US3
18. (Currently Amended) A method implemented by a user terminal of transmitting control
information in a mobile communication network, the method comprising:
receiving an assignment of radio resources for downlink transmissions from a base
station;
transmitting, on a first set of radio resources, control information associated with the
downlink transmissions responsive to being assigned radio resources only on a
single downlink component carrier associated with the primary cell for the downlink
transmission, wherein the first set of radio resources is reserved for a_user
terminal[[s]] scheduled to receive downlink transmissions on a single downlink
component carrier associated with the primary cell; and
transmitting, on a second set of radio resources, control information associated with the
downlink transmissions responsive to being assigned radio resources on multiple
downlink component carriers or on a downlink component carrier associated with a
non-primary cell for the downlink transmission, wherein the second set of radio
resources is reserved for a user terminal[[s]] scheduled to receive downlink
transmissions on multiple downlink component carriers or on a downlink component
carrier associated with a non-primary cell, the first and second sets of radio
resources being on a same uplink component carrier associated with the primary

cell.

19. (Original) The method of claim 18, wherein the first and second sets of radio resources are

different.
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Application Ser. No. 15/350,360
Attorney Docket No. 4015-9600
Client Docket No. P30138-US3

20. (Original) The method of claim 19, wherein the second set of radio resources are additional

resources as compared to the first set of radio resources.

21. (Original) The method of claim 18, further comprising receiving control information from the
base station explicitly indicating the first set of radio resources on the uplink component carrier

associated with the primary cell.

22. (Original) The method of claim 21, wherein said receiving the control information comprises
receiving an uplink control channel resource index explicitly indicating said first set of radio

resources.

23. (Original) The method of claim 22, wherein an explicit indication relating to the second set of

radio resources is received as radio resource control signaling.

24. (Original) The method of claim 18, further comprising receiving an implicit indication to

dynamically assign radio resources in said first set of radio resources.

25. (Original) The method of claim 24, wherein the implicit indication is a control channel
element (CCE) of a Physical Downlink Control Channel (PDCCH) on which the assignment of

radio resources for downlink transmissions is received.
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Application Ser. No. 15/350,360

Attorney Docket No. 4015-9600

Client Docket No. P30138-US3
26. (Currently Amended) The method of claim 18, further comprising receiving, on the single
downlink component carrier, an irdieationte-assignment of radio resources in the second set of
radio resources when the user terminal is scheduled to receive the downlink transmissions on

the multiple downlink component carriers or on the downlink component carrier associated with

the non-primary cell.

27. (Currently Amended) The method of claim 26, wherein the indieationte-assignment of radio
resources in said second set of radio resources is an acknowledgement resource indication to

dynamically assign radio resources in when the user terminal is scheduled to receive downlink
transmissions on the multiple downlink component carriers or on the downlink component

carrier associated with the non-primary cell.

28. (Original) The method of claim 27, further comprising selecting radio resources in the
second set of radio resources, which is a semi-statically configured set of uplink resources,

responsive to the acknowledgement resource indication.

29. (Original) The method of claim 18, further comprising:
transmitting control signaling on the second set of radio resources if radio resources on
a single downlink component carrier associated with a non-primary cell are assigned

for the downlink transmissions.
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Application Ser. No. 15/350,360
Attorney Docket No. 4015-9600
Client Docket No. P30138-US3
30. (Currently Amended) A user terminal for mobile communications, the user terminal
comprising:
a receiver to receive downlink transmissions from a base station;
a transmitter to transmit control information associated with the downlink transmission to
a base station; and
a controller to select radio resources for transmission of control information associated
with the downlink transmissions, the controller configured to:
select a first set of radio resources responsive to being assigned radio resources
only on a single downlink component carrier associated with the primary cell
for the downlink transmission, wherein the first set of radio resources is
reserved for a user terminal[[s]] scheduled to receive downlink transmissions
on a single downlink component carrier associated with the primary cell; and
select a second set of radio resources responsive to being assigned radio
resources on multiple downlink component carriers or on a downlink
component carrier associated with a non-primary cell for the downlink
transmissions, wherein the second set of radio resources is reserved for a
user terminal[[s]] scheduled to receive downlink transmissions on multiple
downlink component carriers or on a downlink component carrier associated
with a non-primary cell, the first and second sets of radio resources being on

a same uplink component carrier associated with the primary cell.
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Application Ser. No. 15/350,360

Attorney Docket No. 4015-9600

Client Docket No. P30138-US3
REMARKS

Claims 1-30 are pending. Claims 1, 10-11, 14, 17-18, 26-27, and 30. No new matter is
added by these amendments; support can be found generally in the specification and in at least
paragraph [0060]. Applicant submits that all claims are in condition for allowance, and a notice
to that effect is respectfully requested.

Claims 1-30 stand rejected under the ground of non-statutory double patenting over
claims 1-40 of US Patent Application No. 12/896993 (US Pat. 9497001). To expedite
prosecution, Applicant has submitted an electronic terminal disclaimer to overcome the
rejection.

Respectfully submitted,

COATS & BENNETT, P.L.L.C.

/Brandee N. Woolard/
Dated: May 24, 2017 Brandee N. Woolard

Registration No.: 68,795

Telephone: (919) 854-1844
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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 35 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.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through S should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

mamlenance 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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

24112 7558 7/05/2017 I hereby certify that this Fee(s) Transmittal is being deposited with the United
COATS & BENNETT, PLLC S(tﬁiles P(()islal Stﬁrvme vlvnh sufficient poslageggr first lglass mallbln an Envelo;l)e
y ) - addressed to the Mail Stop ISSUE FEE address above, or being facsimile
1400 Crescerlt Green, Suite 300 transmitted to the USPTO (571) 273-2885, on the date indicated below.
Cary, NC 27518
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/350,360 11/14/2016 David Astely 4015-9600 / P30138-US3 1120
TITLE OF INVENTION: PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN LTE-ADVANCED
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 10/05/2017

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TALUKDER, MD K 2648 455-509000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) The name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
(1 Publication Fee (No small entity discount permitted) a 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)

| Applicant certifying micro entity status. See 37 CFR 1.29 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.
| Applicant asserting small entity status. See 37 CFR 1.27 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.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3 IPR2022-00648
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/350,360 11/14/2016 David Astely 4015-9600 / P30138-US3 1120
| EXAMINER |
24112 7590 07/0512017
COATS & BENNETT, PLLC TALUKDER, MD K
1400 Crescent Green, Suite 300
Cary, NC 27518 | ART UNIT PAPERNUMBER |

2648

DATE MAILED: 07/05/2017

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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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 Conwol Number and expiration
date for the agency to display on the inswument 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).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property

Organization, pursuant to the Patent Cooperation Treaty.

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law |0|5 rl_g\;;ﬁlation.
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Application No. Applicant(s)
15/350,360 ASTELY ET AL.
: il i i AlA (First Inventor to File)
Notice of Allowability ,\EA’E?';‘A"LEVKDER g&;’"“ Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 5/24/2017.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] 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 1-30. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a)[d Al b)[]Some *c)[] None of the:
1. [[] Certified copies of the priotity documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

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

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

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

Attachment(s)

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

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

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

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

/MD TALUKDER/
Primary Examiner, Art Unit 2648

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170626
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Application/Control Number: 15/350,360 Page 2
Art Unit: 2648

1. The present application is being examined under the pre-AIA first to invent provisions.
REASONS FOR ALLOWANCE
2. Claims 1-30 are allowed over the prior art of record. Interpreting the claims in light of the

specification. The following is an examiner’s statement of reasons for allowance: Interpreting the
claims in light of the specification. Claims has been found allowable because the prior art of
record, does not teach, suggest or disclose “scheduling downlink transmissions to a first user
terminal only on a single downlink component carrier associated with a primary cell and
scheduling downlink transmissions to a second user terminal on multiple downlink component
carriers or on a downlink component carrier associated with a non-primary cell; receiving, on a
first set of radio resources, control information associated with the downlink transmissions to the
first user terminal, wherein the first set of radio resources is reserved for a user terminal[s]
scheduled to receive downlink transmissions only on a single downlink component carrier
associated with the primary cell; and receiving, on a second set of radio resources, control
information associated with the downlink transmissions to the second user terminal, wherein the
second set of radio resources is reserved for a user terminal[s] scheduled to receive

downlink transmissions on multiple downlink component carriers or on a downlink

component carrier associated with a non-primary cell, the first and second sets of radio resources
being on a same uplink component carrier associated with the primary cell” in combination with
the rest of the limitations of the claim. The prior art of the record discloses a communication
method between access point and a user station in a specific cell but does not disclose each and

every aspect of the above limitation. Any comments considered necessary by applicant must be

IPR2022-00648
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Application/Control Number: 15/350,360 Page 3
Art Unit: 2648

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 MD TALUKDER whose telephone number is (571)270-3222.
The examiner can normally be reached on Monday to Friday from (9:30 to 4:00).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Wesley Kim can be reached on 571-272-7867. 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.

IPR2022-00648
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Application/Control Number: 15/350,360 Page 4
Art Unit: 2648

/MD TALUKDER/

Primary Examiner, Art Unit 2648
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. ) 15/350,360 ASTELY ET AL.
Notice of References Cited . .
Examiner Art Unit
MD TALUKDER 2648 Page 10f 3
U.S. PATENT DOCUMENTS
Coumfj°go“;g_‘;';‘m";g;"g§; code | MMy Name CPC Classification US Classification
A | US-2002/0160784 A1 10-2002 Kuwahara, Soichi H04W28/26 455/452 1
B | US-2010/0003997 A1 01-2010 KOYANAGI; Kenichiro HO04L1/0003 455/450
c | US-2010/0098012 A1 04-2010 Bala; Erdem HO04L5/001 370/329
D | US-2010/0208679 A1 08-2010 Papasakellariou; Aris HO4L1/1614 370/329
E | US-2010/0232373 A1 09-2010 Nory; Ravikiran HO04W72/1289 370/329
F | US-2010/0271970 A1 10-2010 Pan; Kyle Jung-Lin HO04L1/0026 370/252
G | US-2010/0285809 A1 11-2010 Lindstrom; Magnus HO04L5/001 455/450
H | US-2010/0296389 A1 11-2010 Khandekar; Aamod Dinkar HO04L5/0007 370/216
I US-2010/0322173 A1 12-2010 Marinier; Paul HO04W76/048 370/329
J | US-2011/0007695 A1 01-2011 Choi; Hyung-Nam HO04L5/0007 370/329
K | US-2011/0007699 A1 01-2011 Moon; Sung Ho HO04L5/0053 370/329
L | US-2011/0081913 A1 04-2011 Lee; Jung A. HO04L5/003 455/450
m | US-2011/0081932 A1 04-2011 Astely; David HO04L5/001 455/509
OREIGN PATENT DOCUMENTS
Coumr[;occolii?-?\le’\tj:ZTzi; Code MM[??(t\?YY Country Name CPC Classification
N
®)
P
Q
R
S
T
NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
w
X

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

*A copy of this reference I1s not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

Notice of References Cited

Part of Paper No. 20170626
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 15/350,360 ASTELY ET AL.
Notice of References Cited . .
Examiner Art Unit
MD TALUKDER 2648 Page2of3
U.S. PATENT DOCUMENTS
* Coumr[;%;jf_mtm'\éﬂzﬁ; code | MMy Name CPC Classification US Classification
* A | US-2011/0243039 A1 10-2011 PAPASAKELLARIOU; Aris HO4L1/1861 370/280
* B | US-2011/0310856 A1 12-2011 Hariharan; Priya HO04L1/1607 370/336
* c | US-2012/0020317 A1 01-2012 Ishii; Hiroyuki HO04L1/1854 370/329
* D | US-2012/0051306 A1 03-2012 Chung; Jae Hoon HO04L.1/1893 370/329
* E | US-2012/0082125 A1 04-2012 Huang; Yada HO04L.5/0007 370/329
* F | US-2012/0140708 A1 06-2012 Choudhury; Sayantan H04W72/082 370/328
* G | US-8,194,603 B2 06-2012 Nimbalker; Ajit HO04L5/001 370/329
* H | US-8,265,030 B2 09-2012 Miki; Nobuhiko HO04W72/1257 370/330
* I US-2012/0314675 A1 12-2012 Vuijcic; Dragan HO04L5/001 370/329
* J | US-2013/0003700 A1 01-2013 Zhang; Jian HO04W76/028 370/331
* K | US-2013/0010721 A1 01-2013 Aiba; Tatsushi H04L1/1812 370/329
* L | US-2013/0034073 A1 02-2013 Aiba; Tatsushi HO04L1/0026 370/329
* M | US-8,447,343 B2 05-2013 Gerstenberger; Dirk HO04W52/10 370/248
FOREIGN PATENT DOCUMENTS
* Countr[;oé;jrgj\le'\tj;ZTz(:; Code MM[??;\?YY Country Name Classification
N
®)
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
v
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20170626
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 15/350,360 ASTELY ET AL.
Notice of References Cited . .
Examiner Art Unit
MD TALUKDER 2648 Page 3 of 3
U.S. PATENT DOCUMENTS
Coumr[;%;jf_mtm'\éﬂzﬁ; S v Name CPC Classification US Classification
A | US-2013/0136084 A1 05-2013 ZHANG; Yuantao HO4W72/0413 370/329
* B | US-8,472,368 B2 06-2013 Baldemair; Robert HO04L5/0053 370/318
* c | US-8,634,358 B2 01-2014 Damnjanovic; Jelena M. HO04L1/1861 370/329
* D | US-2014/0078941 A1 03-2014 Seo; Dong Youn HO4L1/1822 370/280
* E | US-8,792,830 B2 07-2014 Lim; Suhwan H04L25/02 375/260
F | US-
G | US-
H | US-
| us-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Countr[;oé;jrgj\le'\tj;ZTz(:; Code MM[??;\?YY Country Name Classification
N
®)
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
Vv
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20170626
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Symbol Date Examiner
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Ref {|Hits Search Query DBs Default {Plurals iiTime

# Operator Stamp

L1 37 455/509 522,456.6,137,103,575.ccls. and US-PGPUB;i[CR ON 2017/06/26:
(downlink near3 carrier) and (uplink near3 USPAT; i 18:41
(primary first initial) near3 carrier) and ((second {{USOCR;
2nd other next) with (channel resource)) and DERWENT;

(carrier adj aggregation) i L IBM_TDB {

L2 37 455/509,522,456.6,137,103,575.ccls. and US-PGPUB; {{OR ON 12017/06/26

! (downlink near3 carrier) and (uplink near3 USPAT; 18:43
(primary first initial) near3 carrier) and ((second {{USOCR;
2nd other next) with (channel resource)) and DERWENT;
(carrier adj aggregation) and (carrier adj IBM_TDB
aggregation) i 4

L3 3 E455/509 522,456.6,137,103,575.ccls. and US-PGPUB;{|OR ON 2017/06/26
(downlink near3 carrier) and (uplink near3 USPAT; 18:44
(prlmary first initial) near3 carrier) and ((second {USOCR;
2nd other next) with (channel resource)) DERWENT;
same(carrier adj aggregation) IBM_TDB )

L5 75 370/329,341,348,395.4.ccls. and (downlink near3 { US-PGPUB;|CR ON 2017/06/26
carrier) and (uplink near3 (primary first initial) USPAT; 18:54
near3 carrier) and ((second 2nd other next) with {USOCR,;

(channel resource)) same(carrier adj DERWENT;:
aggregation) IBM_TDB i :

L6 12 (HO4W52/367, HO4W52/12, H04W52/40).cpc. andijUS-PGPUB;{|OR ON 2017/06/26
(downlink near3 carrier) and (uplink near3 USPAT; 18:55
(primary first initial) near3 carrier) and ((second {{USOCR;
2nd other next) with (channel resource)) DERWENT;
same(carrier adj aggregation) | BM_ToB f o H

L8 11 Ericsson.as. and ((david near2 astely) (robert US-PGPUB; {OR {ON §2017/06/26§
near2 baldemair) (dirk near2 gerstenberger) USPAT; i19:04
(daniel near2 larsson) (lars near2 lindoom) USOCR,;

(stefan near2 parkvall)).in. and (radio near3 FPRS; :

resource) with (component near3 carrier) and EPO; JPO; |

((second 2nd other next) with (channel resource)) iDERWENT;
iilsame(carrier adj aggregation) IBM_TDB i

L9 174 (radio near3 resource) with (component near3 US-PGPUB; HOR ON 2017/06/26
carrier) and ((second 2nd other next) with USPAT; 19:05
(channel resource)) same(carrier adj USOCR;
aggregation) FPRS;

EPO; JPO;
DERWENT;

i IBM_TDB | : :

L10 3 (HO4W52/367, HO4W52/12, HO4W52/40).cpc. andiiUS-PGPUB;{|OR ON 2017/06/26;
(radio near3 resource) with (component near3 USPAT; 19:06
carrier) and ((second 2nd other next) with USOCR;

(channel resource)) same(carrier adj DERWENT;
\\\\\\ aggregation) IBM_TDB i
St 1 "12896993" US-PGPUB;{|OR ON 2012/12/10
USPAT; 17:09
USOCR,;
DERWENT;
IBM_TDB
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S2 {867 ((david near2 astely) (robert near2 baldemair) US-PGPUB;i|OR ON 2012/12/10
(dirk near2 gerstenberger) (daniel near2 larsson) {USPAT; i 19:04
(lars near2 lindbom) (stefan near2 parkvall)).in. {USOCR; i
DERWENT;
IBM_TDB i
S3 176 2 and (radio near3 resource) US-PGPUB;i[OR ON 2012/12/10
USPAT; | 19:09
USOCR;
DERWENT; !
IBM_TDB i
HA 28 2 and (radio near3 resource) and (component US-PGPUB;:|[OR ON 2012/12/10
with carrier) USPAT; 19:09
USOCR,;
DERWENT;
IBM_TDB i ‘
S5 {173 (downlink near3 carrier) and (uplink near3 US-PGPUB;{|OR ON 2012/12/11}
(primary first initial) near3 carrier) and ((second {{USPAT; 09:04
2nd other next) with (channel resource)) and USOCR;
(control with information) DERWENT;
IBM_TDB i :
S6 {137 S5 and (scheduling) US-PGPUB;{[OR ON 2012/12/11;
USPAT; 09:04
USOCR,;
DERWENT;
IBM_TDB
S7 436 ("20120263121" | "20110310856" | US-PGPUB; :{OR ON 2012/12/11
"20120127950" | "20110310819 " | USPAT; 09:15
"20120275395" | "20120287828" | USOCR,;
"20120039291" | "20100271970" | DERWENT;
"20120307781" | "20110286436" | IBM_TDB
"20120224535" | "20120140708" |
"20110310820" | "20120163288" |
"20110299486" | "20100098012" | "20120082125
"] "20120294273" | "20110268048" |
11"20120113910").pn.
S8 127 (downlink near3 carrier) and (uplink near3 US-PGPUB;{|OR ON 2012/12/11
(primary first initial) near3 carrier) and ((second {USPAT; 10:16
2nd other next) with (channel resource)) and USOCR;
(carrier adj aggregation) DERWENT;
. IBM_TDB
S {2 "20110292887" US-PGPUB;|OR ON 2012/12/11
USPAT; 11:17
USOCR,;
DERWENT;
IBM_TDB
S11 25 ((first 1st) adj6 component adj3 carrier) same US-PGPUB;:[OR ON 2012/12/11;
((1st first) adj6 (radio resource frame)) and ((2nd §USPAT; 11:22
second) adj6 component adj3 carrier) same ((2nd {jUSOCR;
second) adj6 (radio resource frame)) DERWENT;
: IBM_TDB
1512 (1718 ((first 1st) adj6 carrier) same ((1st first) adj6 US-PGPUB;:|OR ON 2012/12/11
(radio resource frame)) and ((2nd second) adj6  {USPAT; 11:47
carrier) same ((2nd second) adj6 (radio resource HUSOCR;
frame)) DERWENT;;
IBM_TDB i
S13 ||66 (carrier near3 aggregation) and ((first 1st) adj6 USrPGPUB;§ OR ON 2012/12/11
carrier) same ((1st first) adj6 (radio resource USPAT; i 11:47
frame)) and ((2nd second) adj6 carrier) same USOCR; i
((2nd second) adj6 (radio resource frame)) DERWENT;:
IBM_TDB
' [ N i
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S14 {10842 455/509,522,456.6,137,103,575.ccls. US-PGPUB;{|OR ON 2012/12/11
USPAT 13:41
USOCR,;
DERWENT i
IBM_T DB

S15 {28232 1370/329,252,331.ccls. US-PGPUB;i|OR ON 2012/12/11}
USPAT 13:41
USOCR,;
DERWENT i
IBM_T DB

S16 (102 (S14 S15) and (downlink near3 carrier) and US-PGPUB;i|OR ON 2012/12/11}
(uplink near3 (primary first initial) near3 carrier) {{USPAT 13:42
and ((second 2nd other next) with (channel USOCR,;
resource)) and (control with information) DERWENT ;

IBM_T PB

S17 i1 "13140333" US-PGPUB;i|OR ON 2012/12/11
USPAT 14:18
USOCR,;
DERWENT ;
IBM_T DB

S18 {2 "20110310856" |US-PGPUB; {|OR ON 2012/12/11}
USPAT 14:18
USOCR;
DERWENT ;
IBM_T DB

S19 38 ((first 1st) adj6 component adj3 carrier) same US-PGPUB;i[OR ON 2012/12/11}
((radio resource frame)) and ((2nd second) adj6 {|USPAT 14:31
component adj3 carrier) same ((2nd second) adj6 {|USOCR,;

(radio resource frame)) DERWENT
IBM_T -

S20 138 (((first 1st) adj6 component adj3 carrier) same US-PGPUB;i|OR ON 2012/12/11
((radio resource frame))) and ((2nd second) adj6 {|USPAT 14:31
component adj3 carrier) same ((2nd second) adj6 | USOCR,;

(radio resource frame)) DERWENT ;
IBM T By

S21 27 (((first 1st) adj6 component adj3 carrier) same US-PGPUB;i{[OR ON 2012/12/11
((radio resource frame))) and ((2nd second) adj6 {USPAT 14:32
component adj3 carrier) same ((2nd second other | USOCR;
another) adj4 (radio resource frame)) DERWENT ;

IBM_T DB —_—

So2 {38 (((first 1st) adj6 component adj3 carrier) same US-PGPUB;{|OR ON 2012/12/11
((radio resource frame))) and ((2nd second) adj6 {|USPAT 14:32
component adj3 carrier) same ((2nd second other {|{ USOCR,;
another) adj6 (radio resource frame)) DERWENT

IBM T Py

So3 (|24 (carrier adj aggregation) and (schedul$3 near3 US-PGPUB;{|OR ON 2012/12/11
(downlink DL) with ((first primary initial) near6 USPAT 14:48
(resource radio frequency frame))) USOCR;

DERWENT ;
Ao LI =N . F—

S24 {8 ("7551898" | "7649960" | "7656843" | US-PGPUB;{|OR ON 2012/12/11}
"7773699").PN. USPAT 15:14

USOCR,;
DERWENT ;
IBM_T DB
25 {2 "20110292900" US-PGPUB;|OR ON 2012/12/11
USPAT 15:36
USOCR,;
DERWENT
IBM_T )B
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S26

'20100271970"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2012/12/11
15:37

S27

"8050202"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2012/12/11
15:38

528

'20120307689"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2012/12/11
15:45

529

"8160017"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2012/12/11
15:48

S30

'20100232373"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2012/12/11
15:48

S31

"20090016278"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2012/12/11
17:16

S32

"8265030"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2012/12/11
17:19

S33

"2008139923"

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2012/12/11
18:17

S34

14

("20100098012" | "20100232373" |
"20110310856" | "20120020317" |
"20120082125" | "20120140708" |
"8265030").PN.

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2013/05/29
17:19

S35

"455"/$.ccls. and (carrier adj aggregation) and
(schedul$3 near3 (downlink DL) with ((first
primary initial) near6 (resource radio frequency
frame)))

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2013/05/29
17:22

S36

"455"/$.ccls. and (((first 1st) adj6 component
adj3 carrier) same ((radio resource frame))) and
((2nd second) adj6 component adj3 carrier) same
((2nd second) adj6 (radio resource frame))

US-PGPUB;
USPAT;
USOCR,;
DERWENT;
IBM_TDB

OR

ON

2013/05/29
21:37

S38

("20070053294" | "20100290405").PN.

US-PGPUB;
USPAT;
USOCR,;
DERWENT;

OR

ON

2013/05/30
12:42

EASTSearchHistory.15350360_AccessibleVersion.htm[6/26/2017 8:07:41 PM]
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S39 |16 ("7596114" | "20050013279" | "20030219028" | {|US-PGPUB;:|OR ON 2013/05/30
"20070217406" | "20020105970" | USPAT 12:42
"20060050664" | "20090303938" | USOCR,;

"20070064669").PN. {|DERWENT ;
(1IBM_T DB

40 290 (first 1st) with (component near2 carrier) with US-PGPUB;{[OR ON 2013/06/17:

down$1link USPAT 10:07
USOCR,;
DERWENT ;
IBM_T DB

$41 114 (first 1st) with (component near2 carrier) with US-PGPUB;:|OR ON 2013/06/17
down$1link and receiv$3 near3 control near3 USPAT 10:09
information USOCR,;

DERWENT ;
IBM_T DB

$42 |47 (first 1st) near3 (radio adj resource) and (second }|US-PGPUB;:OR ON 2013/06/17:
other another 2nd) near3 (radio adj resource) andi|USPAT 12:29
component adj carrier USOCR;

DERWENT ;
IBM_T DB

A3 {26 $42 and (carrier adj aggregation) and (schedul$3 {|US-PGPUB;i{[OR ON 2013/06/17:

near3 (down$link DL reverse$1link)) USPAT 12:31
USOCR;
DERWENT {| ;
IBM_T ;B

A4 {5 (first 1st) near3 (radio adj resource) and (second {{US-PGPUB;i|OR ON 2013/06/17:
other another 2nd) near3 (radio adj resource) USPAT 12:46
same (carrier adj aggregation) and (schedul$3 USOCR; i
near3 (down$link DL reverse$1link)) DERWENT

IBM_T PB ~

$45 {26 (first 1st) near3 (radio adj resource) and (second {|US-PGPUB;:OR ON 2013/06/17:
other another 2nd) near3 (radio adj resource) andi|USPAT 12:47
(carrier adj aggregation) and (schedul$3 near3 USOCR;

(down$link DL reverse$1link)) DERWENT ;
IBM_ T DB

$e {31 (second other another 2nd) near3 (radio adj US-PGPUB;i|OR ON 2013/06/17:
resource) and (carrier adj aggregation) and USPAT 12:49
(schedul$3 near3 (down$link DL reverse$1link)) {USOCR;

DERWENT ;
IBM_T DB T

SA7 0 @ad<"20091003" and (second other another US-PGPUB;:[OR ON 2013/06/17
2nd) near3 (radio adj resource) and (carrier adj USPAT 12:51
aggregation) and (schedul$3 near3 (down$link DL{|USOCR,; ‘
reverse$ilink)) DERWENT i

IBM_T B

$48 [0 @ad<"20091003" and (second other another US-PGPUB;{|OR ON 2013/06/17
2nd) near3 (radio adj resource) and (carrier adj USPAT 12:52
component) and (schedul$3 near3 (down$link DL {{USOCR;
reverse$ilink)) DERWENT ;

IBM_T B

&9 i1 @ad<"20091003" and (second other another US-PGPUB;{|OR ON 2013/06/17:
2nd) near3 (radio adj resource) and (carrier adj USPAT 12:53
component) and ((down$link DL reverse$1link)) {{USOCR,;

DERWENT ;
IBM_T DB

S50 {1 @ad<"20091005" and (second other another US-PGPUB;{|OR ON 2013/06/17
2nd) near3 (radio adj resource) and (carrier adj USPAT 12:55
component) and ((down$link DL reverse$1link)) {USOCR;

DERWENT
IBM_T )B
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S51 i @ad< "20091003" and (second other another US-PGPUB; HHOR ON 2013/06/17
2nd) near3 (radio adj resource) and (carrier adj USPAT; 12:56
component) USOCR,;

DERWENT;
IBM_TDB

Sh2  #20 (second other another 2nd) near3 (radio adj US-PGPUB; {OR ON 2013/06/17

resource) and (carrier adj component) USPAT; 13:31
USOCR,;
DERWENT;
IBM_TDB

Sh3 {16 (set near3 radio near3 resource) same component {{US-PGPUB; HOR ON 2013/06/17

adj carrier USPAT; 14:14
USOCR,;
DERWENT;
IBM_TDB

Sh4 27 (set near3 ((radio near3 resource) (resource adj {US-PGPUB;1OR ON 2013/06/17

block))) same component adj carrier USPAT; 14:19
USOCR,;
DERWENT;
IBM_TDB

Sh5  i755 (((radio near3 resource) (resource adj block))) US-PGPUB; {OR ON 2013/06/17

same component adj carrier USPAT; 14:25
USOCR,;
DERWENT;
IBM_TDB

Sh6  §70 ((second 2nd other) with ((radio near3 resource) {{US-PGPUB;OR ON 2013/06/17
(resource adj block))) same component adj USPAT; 14:26
carrier USOCR,;

DERWENT;
IBM_TDB

Sh7 1327 (((radio near3 resource) (resource adj block))) US-PGPUB; {OR ON 2013/06/17
same component adj carrier and (schedul$3 near3;jUSPAT; 14:27
downlink reverse) USCCR;

DERWENT;
IBM_TDB

Sh8 29 ((second 2nd other) with ((radio near3 resource) {{US-PGPUB;iiOR ON 2013/06/17
(resource adj block))) same component adj carrierijUSPAT; 14:27
and (schedul$3 near3 down$1link reverse$1link) HUSOCR;

DERWENT;
IBM_TDB

Sh9 24 ((second 2nd other) with ((radio near3 resource) {US-PGPUB;OR ON 2013/06/17
(resource adj block))) same (component adj USPAT; 14:31
carrier) same (down$1link reverse$1link) USOCR;

DERWENT;
IBM_TDB

S60 {10 ("20090097447" | "20110081856" | US-PGPUB; {OR ON 2013/06/17
"20090116427" | "20100232373" | USPAT,; 14:49
"8331307").PN. USOCR,;

DERWENT;
IBM_TDB

S61 12562 (schedul$3 near3 downlink) and ((radio adj US-PGPUB; {OR ON 2013/06/17

resource) (resource adj block)) and component USPAT; 15:16
USOCR,;
DERWENT;
IBM_TDB

S62 1739 (schedul$3 near3 downlink) and ((radio adj US-PGPUB; {OR ON 2013/06/17
resource) (resource adj block)) and component USPAT; 15:17
adj carrier USOCR;

DERWENT;
IBM_TDB
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63 11259 (schedul$3 near3 downlink) same ((radio adj US-PGPUB; HOR ON 2013/06/17
resource) (resource adj block)) and component USPAT; 15:17
adj carrier USOCR,;

DERWENT;
IBM_TDB

64§39 (schedul$3 near3 downlink) same ((radio adj US-PGPUB; HHOR ON 2013/06/17
resource) (resource adj block)) same (component {USPAT; 15:18
adj carrier) USOCR,;

DERWENT;
IBM_TDB

65 i @ad< "20091005" and (schedul$3 near3 US-PGPUB; {OR ON 2013/06/17
downlink) same ((radio adj resource) (resource USPAT; 15:18
adj block)) same (component adj carrier) USOCR,;

DERWENT;
IBM_TDB

S66 i @ad<"20091005" and (schedul$3 near3 US-PGPUB; {{OR ON 2013/06/17
downlink) same ((radio adj resource) (resource USPAT; 15:20
adj block)) same (CC (component adj carrier)) USOCR,;

DERWENT;
IBM_TDB

S67 47 (schedul$3 near3 downlink) same ((radio adj US-PGPUB; HOR ON 2013/06/17
resource) (resource adj block)) same (CC USPAT; 15:20
(component adj carrier)) USOCR,;

DERWENT;
IBM_TDB

S68 11356 "455"/$.ccls. and ((radio adj resource) (resource EUS-PGPUB;iOR ON 2013/06/17

adj block)) same (CC (component adj carrier)) USPAT; 17:10
USOCR,;
DERWENT;
IBM_TDB

S70 §19 "455"/$.ccls. and (carrier near3 aggregation) and #US-PGPUB;OR ON 2013/06/17
((first 1st) adj6 carrier) same ((1st first) adj6 USPAT; 17:17
(radio resource frame)) and ((2nd second) adj6é  §USOCR;
carrier) same ((2nd second) adj6 (radio resource EDERWENT;
frame)) IBM TDB

S71 40 ("2013/0107855") .URPN. USPAT CR ON 2013/06/18

09:15
S72 {0 ("2013/0107855") .URPN. US-PGPUB; {OR ON 2013/06/18
USPAT 09:16

S73 1408 set near3 (radio frequency) near2 (resource band)}jUS-PGPUB;{OR ON 2013/06/18
same downlink and component USPAT 09:18

S74 #17 set near3 (radio frequency) near2 (resource band)}jUS-PGPUB;iOR ON 2013/06/18
same downlink same (component adj carrier) USPAT 09:19

S75 #19 (set group Cluster) near3 (radio frequency) near2 {US-PGPUB;OR ON 2013/06/18
(resource band) same downlink same (component jUSPAT 09:21
adj carrier)

S76 {12 ("8457060" | "20110310819" | "20100271970" | {US-PGPUB;jOR ON 2013/06/18
"20130034073" | "20100098012" | USPAT 09:31
"20110310856" | "20110317653" |
"20130083742" | "20130083741" |
"20120114021" | "20120275395" |
"20110317645" | "20110310856").pn.

S77  §200 (DL down$link) with (1st first first primary initia) §US-PGPUB;{OR ON 2013/06/18
near3 (set group) near6 (radio resource) USPAT 10:37

S78 #2911 (UL up$link) with (set group) near6 (radio US-PGPUB;{OR ON 2013/06/18
resource) USPAT 10:38

S79 {110 S77 and S78 US-PGPUB; {OR ON 2013/06/18

USPAT 10:38

i § ]

i i }
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S80 i3 (DL down$link) with (1st first first primary initia) #US-PGPUB;OR ON 2013/06/18
near3 (set group) near6 (radio resource) and (DL {USPAT 10:47
down$link) with (set group) near6 (radio
resource) with (2nd second other another) near2
component

S81 128 (DL down$link) with (1st first first primary initia) §US-PGPUB;{OR ON 2013/06/18
near3 (set group) near6 (radio resource) and (DL {USPAT 11:17
down$link) with (component near3 carrier)

882 5 (DL down$link) with (1st first first primary initia) §US-PGPUB;{OR ON 2013/06/18
near3 (set group) near6 (radio resource) and (DL {USPAT 11:20
down$link) with (second 2nd) near3 (component
near3 carrier)

83 #4 (1st first first primary initia) near3 (set group) US-PGPUB; {OR ON 2013/06/18
near6 (radio resource) with (DL down$link) near3 {USPAT 13:50
(component near3 carrier)

S84 i3 (set group) nears (radio resource) with (2nd US-PGPUB; {OR ON 2013/06/18
second other another) near6 (DL down$link) USPAT 13:52
near3 (component near3 carrier)

85§42 (set group) near6 (radio resource) with (DL US-PGPUB; {OR ON 2013/06/18
down$link) near3 (component near3 carrier) USPAT 13:58

S86  #30 (set group) near3 ((radio resource)(resource US-PGPUB; {OR ON 2013/06/18
near2 block)) with (DL down$link) near3 USPAT 14:07
(component near3 carrier)

S87 2 (second 2nd) near3 (down$1link DL) with US-PGPUB; i1OR ON 2013/06/18
((component near3 carrier) CC) same (set group) {USPAT 14:14
with ((radio near2 resource) (resource near2
block))

888 21 reserv33 with component near3 carrier and US-PGPUB; HOR ON 2013/06/25
(second near2 (radio frequency band)) USPAT; 15:31

USOCR,;
DERWENT;
IBM_TDB

889 36 "739528" US-PGPUB; {OR ON 2013/06/26
USPAT; 09:34
USOCR,;
DERWENT;
IBM_TDB

890 30 "5754138" US-PGPUB; ii{OR ON 2013/06/26
USPAT,; 09:35
USOCR,;
DERWENT;
IBM_TDB

S91  §2046 (carrier near3 aggregation) and up$1link with US-PGPUB; HOR ON 2013/06/26

down$1link USPAT,; 10:24
USOCR,;
DERWENT;
IBM_TDB

S92 #1052 (carrier near3 aggregation) and (component US-PGPUB; {OR ON 2013/06/26

near3 carrier) same up$1link with down$1link USPAT; 10:26
USOCR,;
DERWENT;
IBM_TDB

93 110 (carrier near3 aggregation) and (component US-PGPUB; {OR ON 2013/06/26
near3 carrier) same up$1link with associat$3 with {USPAT; 10:27
down$1link USCCR;

DERWENT;
IBM_TDB

5 {17 ("370"/8$.ccls "455"/$.ccls.) and (aggregation) and §US-PGPUB;OR ON 2013/06/26

(CC (component near3 carrier)) same up$1link USPAT; 15:22
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\with associat$3 with down$1link USOCR; |
DERWENT;
IBM_TDB

S96 |67 370/329,341,348,395.4.ccls. and (carrier near3 | US-PGPUB;{{OR /ON 142013/06/26
aggregation) and (component near3 carrier) samejUSPAT; 15:26
up$1link with associat$3 with down$1link USOCR,;

DERWENT;
IBM_TDB

S97 345368 {ischedule (DL (down adj link) down$1link) and US-PGPUB;{|OR ON 2013/06/26
(carrier near3 aggregation) and ((UL up$link) adj6jUSPAT; 16:45
associat$4 near4 (DL down$link)) USOCR;

DERWENT;
IBM_TDB

S98 {9 schedule near3 (DL (down adj link) down$1link) }US-PGPUB;:|OR ON 2013/06/26
and (carrier near3 aggregation) same((UL USPAT; 16:46
up$link) adj6 associat$4 near4 (DL down$link)) USOCR,;

DERWENT;
IBM_TDB i

S99 {35 (schedule allocat$4) near3 (DL (down adj link) US-PGPUB;i|OR ON 2013/06/26:
down$1link) and (carrier near3 aggregation) USPAT; 16:48
same((UL up$link) adj6 associat$4 near4 (DL USOCR;
down$link)) DERWENT;

BV _TDB ‘ :

S100 i(0 (1st first) near3 (radio band resource frequency) H{US-PGPUB;i{|OR ON 2013/06/26
with (1st first) near3 (CCcomponent adj carrier) USPAT; 17:14

USCCR;
DERWENT;
IBM.TDB ( ¢

S101 §216 (1st first) near3 (radio band resource frequency) {US-PGPUB;i|OR ON 2013/06/26:
with (1st first) near3 (CC (component adj USPAT; 17:14 i
carrier)) USOCR,;

DERWENT;
IBM_TDB

S102 {43 (1st first) near3 (radio band resource frequency) {US-PGPUB;i|OR ON 2013/06/26:
with (reserv$3 schedul$3 allocat$3) with (1st USPAT; 17:15
first) near3 (CC (component adj carrier)) USOCR;

{{DERWENT;
#lBM_TDB ‘

S103 §j22 ("20100142455" | "20120009923" | {{US-PGPUB; {{OR HON 2013/06/27
"20100254329" | "20100091678" | USPAT; 09:57
"20110194501" | "20130010619" | USOCR;

"20080310359" | "20080274712" | DERWENT;
"20100227569" | "20120208583" | IBM_TDB
‘ "20110267978").PN. ;

S104 {10 ("20100254329" | "20100195624" | US-PGPUB;i[OR |ON 2013/06/27:
"20100023282" | "20090274100" | USPAT; 10:15
"20080316957").PN. USOCR,;

DERWENT;
IBM_TDB

S$105 #50 ("20100322173" | "20110081913" | US-PGPUB;{|OR ON 2014/04/22
"20130010721" | "20120140708" | USPAT; 13:25
"20100271970" | "20100285809" | USOCR;

"20110007699" | "20130003700" | DERWENT;
"20100232373" | "201200513086" | IBM_TDB
"20120082125" | "20100098012" |

"20100003997" | "20100208679" |

"20110310856" | "20120082125" |

"20120140708" | "20130136084" | "8265030" |
"20120020317" | "8265030" | "20110007695" |
"20110081932" | "20120314675" |
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"20110310856" | "20100232373" |
"20100296389" | "20120020317" |
*20100098012" | "20130034073" | "8447343" |
{ "8472368"). PN. ‘
S106 {13348 {(H04W88/08, H04W72/044, HO4W72/042).cpc.  §US-PGPUB;{OR ON 2014/04/22;
USPAT; 13:40
USOCR;
DERWENT;
IBM_TDB
$107 {4330 (HO4W52/367, HO4W52/12, HO4W52/40). cpc. US-PGPUB;:[OR ON 2014/04/22;
USPAT; 13:42
USOCR;
DERWENT;
IBM_TDB | ‘
$108 {4200 (HO4L29/08657, G01S5/0252, GO1S5/02).cpc. US-PGPUB; {{OR ON 2014/04/22
USPAT; 13:43
USOCR,;
DERWENT;
IBM_TDB i {
S$109 {3823 (H04B1/3833, H04M1/0247, H04M1/0237).cpc. US-PGPUB;i|OR ON 2014/04/22;
USPAT,; 13:44
USOCR,;
DERWENT;
{ IBM_TDB : :
S110 §6130 (HO3F3/211, HO4B7/0617, H04B7/0669).cpc. US-PGPUB;:[OR ON 2014/04/22
USPAT; 13:44
USOCR,;
DERWENT;
IBM_TDB
S111 {370 (S106 S107 S108 S109 S110) and (schedul$4 US-PGPUB;{|OR ON 2014/04/22
near3 down$1link) and (component near3 USPAT; 13:45
carrier) USOCR,;
DERWENT;
IBM_TDB _
S112 {365 (S106 S107 S108 S109 S110) and (schedul$4 US-PGPUB;{OR ON 2014/04/22;
near3 down$1link) and (component near3 carrier) §USPAT; 13:46
and (control with information) USOCR,;
DERWENT;
{ IBM_TDB
S113 {357 (S106 S107 S108 S109 S110) and (schedul$4 US-PGPUB;{|OR ON 2014/04/22
near3 down$1link) and (component near carrier) {USPAT; 13:47
and (control with information) USOCR,;
DERWENT;:
IBM_TDB
St 14{[13 (S106 S107 S108 S109 S110) and (DL down$link) { US-PGPUB;{{OR ON 2014/04/22
with (1st first first primary initia) near3 (set USPAT; 13:47
group) near6 (radio resource) and (DL down$link) jUSOCR;
with (component near3 carrier) DERWENT;
: IBM_TDB i
S115 §{{40 §(H03F3/211, H04B7/0617, H04B7/0669, US-PGPUB; {{OR ON 2014/04/22
H04B1/3833, H04M1/0247, H0O4M1/0237, USPAT; 14:17
H04L29/08657, G01S5/0252, G0155/02, USOCR,;
H04W52/367, H0O4W52/12, HO4W52/40, DERWENT;
HO4W88/08, H04W72/044, HO4W72/042).cpc. IBM_TDB
and (carrier near3 aggregation) and (component
near3 carrier) same up$1link with associat$3 with
i down$1link \ :
S116 {8750 (HO4W88/08, H04W72/044, HO4W72/042l).cpc.  {US-PGPUB;:|OR ON 2014/04/26
USPAT; 14:21
USOCR,;
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DERWENT;
|BM_TDB

S117

4336

(H04W52/367, HO4W52/12, H04W52/40).cpc.

US-PGPUB;
USPAT;
USOCR;
DERWENT;
IBM_TDB

OR

2014/04/26
14:22

S118

4205

US-PGPUB;
USPAT;
USOCR;
DERWENT;!
IBM_TDB |

OR

ON

14:23

4144

(H04L29/08657, GO1S19/14, GO155/02).cpc.

US-PGPUB;
USPAT;
USOCR;
DERWENT;
IBM_TDB |

OR

ON

2014/04/26
14:28

S120

3826

(H04B1/3833, H04M1/0247, H04M1/0237).cpc.

US-PGPUB;
USPAT;

USOCR, H
DERWENT;!
|BM_TDB

OR

ON

2014/04/26i
14:24

S121

47

1(H04W8B8/08, HO4W72/044, HO4W72/042).cpc.

and (1st first) near3 (radio band resource
frequency) with (1st first) near3 (CC (component
adj carrier))

US-PGPUB;

USPAT;
USOCR;
DERWENT;
|BM_TDB

OR

ToN

2014/04/26;
14:27 "

S122

25

(S116 S117 S118 S119 S120).cpc. and (1st first)
near3 (radio band resource frequency) with (1st
first) near3 (CC (component adj carrier))

US-PGPUB;

USPAT;
USOCR;
DERWENT;
IBM_TDB

OR

ON

2014/04/26
15:35

S123

13432

(H04wW88/08, HO4W72/044, H04W72/042).cpc.

HUS-PGPUB;

USPAT;
USOCR; |
DERWENT;
IBV_TDB

OR

ON

11:04

(HO4W52/367, HO4W52/12, HO4W52/40).cpc.

US-PGPUB;
USPAT;
USOCR;
DERWENT;:
I BM_TDB_W§

OR

2014/04/30:
11:04 ‘

S125

4208

(H04L29/08657, G0155/0252, G01S5/02).cpc.

US-PGPUB::
USPAT;
USOCR; i
DERWENT;!

IBM_TDB |

OR

ON

2014/04/30
11:04

S126

3833

‘(HO4B1/3833, HO04M1/0247, H04M1/0237).cpc.

US-PGPUB; |
USPAT;
USOCR;
DERWENT;
I_BM_TD B....

OR

ON

2014/04/30
11:04

(HO3F3/211, H04B7/0617, H04B7/0669).cpc.

US-PGPUB;
USPAT;
USOCR;
DERWENT;:
IBM_TDB |

2014/04/30
11:04

S128

o8

(S123 S124 S125 S126 S127) and (schedul$4

near3 down$1link) and (component near3 carrier)
and single with carrier same (plurality multiple

EASTSearchHistory.15350360_AccessibleVersion.htm[6/26/2017 8:07:41 PM]

US-PGPUB;:

USPAT;
USOCR;

OR

ONN

2014/04/30;
11:04 |
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several) with (DL down$1link) with carrier DERWENT i ;
! IBM T DB
S129 {52 (S123 S124 S125 S126 S127) and (schedul$4 US-PGPUB; {[OR {ION 2014/04/30
near3 down$1link) and (component near3 carrier) {USPAT 11:04
and single near6 carrier same (plurality multiple  §USOCR;
several) near3 (DL down$1link) with carrier DERWENT ;
IBM T L
$130 i|4 (S123 S124 S125 S126 S127) and (schedul$4) US-PGPUB;i{[OR ON 2014/04/30:
with component near3 carrier and (single near3  H{USPAT 11:37
(DL down$1link)) with (first with resource) and USOCR; i
(multiple plurality several) near3 (DL downlink) DERWENT | ;i
with second with resource IBM_TDB
S131 §2 (up$1link UL) and (schedul$4) with component US-PGPUB;{|OR ON 2014/04/30
near3 carrier same (single near3 (DL USPAT 11:40
down$1link)) with (first with resource) same USOCR; i
(multiple plurality several) near3 (DL downlink) DERWENT | ;i
with second with resource o IBM T D N
S132 §2 (schedul$4) with component near3 carrier same  {{US-PGPUB;i{|OR ON 112014/04/30:
(single near3 (DL down$1link)) with (first with USPAT 11:42
resource) same (multiple plurality several) near3 {{USOCR; |
(DL downlink) with second with resource DERWENT | ;
IBMT OB
S133 2 (schedul$4) same (single near3 (DL down$1link)) {{US-PGPUB:i{|OR ON 2014/04/30
with (first with resource) same (multiple plurality {USPAT 11:44
several) near3 (DL downlink) with second with USOCR; i
resource DERWENT | ;i
HBVM T DB _
S134 2 (schedul$4) same (single near3 (DL down$1link)) {{US-PGPUB;i|OR (ON 2014/04/30
with (first with (frequency resource block)) same {USPAT  ; 11:45
(multiple plurality several) near3 (DL downlink) USOCR,; )
with second with (frequency block resource) DERWENT | ;i
IBM T DB i
S135 {16 (single near3 (DL down$1link)) with (first with US-PGPUB;i{[OR ON 2014/04/30!
(frequency resource block)) same (multiple USPAT 11:45
plurality several) near3 (DL downlink) with second jUSOCR;
with (frequency block resource) DERWENT | ;
BVMVT B8 i q 7
S$1386 |1 allocation with (PUSCH PUCCH UL (up$1link)) and \{US-PGPUB; {OR ON 2014/04/30
"20100232373" USPAT 14:19
USOCR; i
DERWENT | i
IBM T OB _
S137 i1 allocation and (PUSCH PUCCH UL (up$1link)) and {US-PGPUB;i|OR ON 2014/04/30;
"20100232373" USPAT 14:21
USOCR,;
DERWENT | -
BMT OB 4 %
S1386 {2 "20100271970" US-PGPUB;{|OR ON 2014/04/30
USPAT 14:32
USOCR;
DERWENT, |
IBv.T DB :
S139 {54 ("20100322173" | "20110081913" | US-PGPUB;{|OR HON 2014/10/15;
"20130010721" | "8634358" | "20120140708" | USPAT 11:49
"20100271970" | "20100285809" | USOCR,;
"20110007699" | "20130003700" | DERWENT i ;
"20100232373" | "20120051308" | IBM T OB
"20120082125" | "20100098012" |
"20100003997" | "20100208679" |
"20110310856" | "20120082125" |
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"20120140708" | "20130136084" | "8265030" |
"20110243039" | "20120020317" | "8265030" |
"20110007695" | "20110081932" |
"20120314675" | "20110310856" |
"20100232373" | "20100296389" |
"20120020317" | "20100098012" |
"20130034073" | "8447343" | "8472368").PN.
S$140 {15049 §(H04W88/08, HO4W72/044, HOAW72/042).cpc. US-PGPUB; {OR ON 2014/10/15
USPAT; 13:44
USOCR;
DERWENT;
IBM_TDB
S141 {4737 (HO4W52/367, HO4W52/12, HO4W52/40).cpc. US-PGPUB; HOR ON 2014/10/15
USPAT; 13:44
USOCR;
DERWENT;
IBM_TDB
S142 §14341 (HO4L29/08657, G01S5/0252, G0185/02).cpc. US-PGPUB; HOR ON 2014/10/15
USPAT; 13:44
USOCR;
DERWENT;
IBM_TDB
$143 {4030 (H04B1/3833, H04M1/0247, HO4M1/0237).cpc. US-PGPUB;iIOR ON 2014/10/15
USPAT; 13:44
USOCR;
DERWENT;
IBM_TDB
S144 {16785 (HO3F3/211, H04B7/0617, H04B7/0669).cpc. US-PGPUB; {OR ON 2014/10/15
USPAT; 13:44
USOCR;
DERWENT;
IBM_TDB
S145 {96 (S140 S141 S142 S143 S144) and (schedul$4 US-PGPUB; HOR ON 2014/10/15
near3 down$1link) and (component near3 carrier) §USPAT; 13:44
and single with carrier same (plurality multiple USOCR,;
several) with (DL down$1link) with carrier same {{DERWENT;
(frequency resources) IBM _TDB
S146 i1 "13315135" US-PGPUB;iIOR ON 2014/10/15
USPAT; 13:54
USOCR;
DERWENT;
IBM_TDB
S147 42 "20080151845" US-PGPUB; {OR ON 2014/10/15
USPAT; 14