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PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION 
IN L TE-ADVANCED 

RELATED APPLICATION 

[001] This application claims the benefit of U.S. Provisional Patent Application 

61/248,661 filed October 5, 2009, which is incorporated herein by reference. 

TECHNICAL FIELD 

[002) 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 

[003] Carrier aggregation is one of the new features being discussed for the next 

generation of Long Term Evolution (L TE) systems, which is being standardized as part 

of L TE Release 10 (known as L TE-Advanced). L TE Rel 8 currently supports bandwidths 

up to 20 MHz. In L TE-Advanced, bandwidths up to 100 MHz will be supported. The 

very high data rates contemplated for L TE-Advanced will require an expansion of the 

transmission bandwidth. In order to maintain backward compatibility with L TE 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 L TE-Advanced carrier. 

[004] 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 
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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 

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. 

[005] 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 (HARO) 

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 multiple 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 speciflc userterminal capabilities. It may also create 

implementation issues due to inter-modulation products, and may lead to generally 

higher complexity for implementation and testing. 

SUMMARY 

[006) 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 
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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. 

[007] 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 

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. 

[008j · Another exempiary 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 
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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 .. 

[009] 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. 

[01 OJ Another exemplary embodiment of the invention comprises a user terminal 

configured to send control information associated with downlink transmissions on one or 

more downiink component carriers. The userterminai 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 

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 lor 

the downlink transmission is received. 
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[011] 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. 

[012] 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 

transniisston. · 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 

[013] Fig. 1 illustrates an·exemplary OFDM communication system. 

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

[015) Fig. 3 illustrates an exemplary time-domain structure for an OFDM system. 

5 
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[016] Fig. 4 illustrates uplink L 1/L2 control signaling transmission on PUCCH. 

[017] Fig. 5 illustrates the PUCCH format 1 using a normal _cyclic prefix. 

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

[019] Fig. 7 illustrates an exemplary allocation of resource blocks for PUCCH. 

[020] Fig. 8 illustrates the concept of carrier aggregation. 

[021] 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. 

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

signaling control information to a base station. 

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

signaling control information to a base station. 

[024) 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 

[025) Fig. 13 illustrates an exemplary user terminal with a controller for controlling 

transmission ofupiink control information lo a ba.se station. 

DETAILED DESCRIPTION 

[026] Referring now to the drawings, Fig. 1 illustrates an exemplary mobile 

communication network 10 for providing wireless communication services tq 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, handhetd 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 

6 
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is served by a base station 20, which is referred to in L TE as a NodeB or Enhanced 

Nod~B (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 

station 20 on one or more downlink (DL) channels, and transmit signals to the base 

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

[027) For illustrative purposes, an exemplary embodiment of the present invention wilt 

be described in the context of a Long-Term Evolution (L TE) 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. 

[028] L TE uses Orthogonal Frequency Division Multiplexing (OFDM) in the downlink 

and Discrete Fourier Transform (DFT) spread OFDM in the uplink. The basic L TE 

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 L TE. 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 muitipath dispersion ls 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 tbe allocated system bandwidth. The smallest eler:nent 

of the time-frequency grid 50 is a resource element. A resource element comprises one 

OFDM subcarrier during one OFDM symbol interval. 

[0291 In L TE systems, data is transmitted to the user terminals over a downlink 

transport channel known as the Physical Downlink Shared Channel {POSCH). The 

POSCH is a time and frequency multiplexed channel shared by a plurality of user 

7 

I 
I 

t 



Samsung Ex. 1005 
Page 13 of 662

4015-6942 
P30138-US2 

terminals. As shown in Fig. 3, the downlink transmissions are organized into 1 O 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. 

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

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

user terminals on the Physical Uplink Control Channel (PUCCH) or Physical Uplink 

Shared Channel {PUSCH). The COi and CSI 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 

scheduied tem1inais. The DCI is typicaiiyiransmitted oh the Physical Dowriiink Contini 

Channel (PDCCH) in the first 1, 2, or 3 OFDM symbols in each subframe. 

[031) Hybrid Automatic Repeat Request {HARO) 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 POSCH, 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 
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acknowledgement (NACK) message indicating a decoding failure. Based on the 

acknowledgement message received frQm the user terminal 100, base station 20 

determines whether to transmit new data (ACK received) or to retransmit the previous 

data {NACK received). 

[032] 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. 

[033] If the user terminal 100 has not been assigned an uplink resource for data 

transmission, the L 1/L2 control information (CQI reports, ACK/NACKs, and SRs} is 

transmitted in uplink resources (resource blocks) specifically assigned for uplink 

transmission of L 1/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 

availabie c-eii bandwidth. Each PUCCH resource comprises ofcme resource biock 

(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 r.esource 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 L 1 /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. 
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[034) 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. 

[035) 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-1 2 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. 

[036) 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. 

Simiiariy to the case of reference sighais; there are up to twehie different phase rofatioris 

specified in the L TE 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, 

(037) 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 CQI reporting, the user terminal 100 uses PUCCH format 2. 

10 
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[038] Hybrid-ARO 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 tenninal 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 tenninal requests uplink resources by the presence (or 

absence} of energy on the corresponding PUCCH. Although HARO 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 

[039] Fig. 5 illustrates the structure of a PUCCH format 1 message. The PUCCH 

fonnat 1 uses the same structure in each of the two slots of a subframe. For 

transmission of a HARO acknowledgement, the single HARO acknowledgement bit is 

used to generate a BPSK symbol (in case of downlink spatial multiplexing the two 

acknowledgement bits are used to generate a OPSK symbol). For a scheduling request, 

on the other hand, the BPSK/OPSK symbol is replaced by a constellation point treated 

as negative acknowledgement at the base station 20. The mciduiatioh · symboi is then 

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

(040] A PUCCH format 1 resource, used for either a HARO 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 HARO 

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 HARO 

acknowledgement vary dynamically and depend on the DCI used to schedule the user 

terminal 100 in each subframe. 
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(041] In addition to dynamic scheduling based on the DCI transmitted by the base 

station on the PD_CCH, 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 HARO acknowledgements. The configuration information also informs the user 

terminal 100 which PUCCH resources to use for transmission of scheduling requests. 

[042) 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 

HARO 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. 

[043] 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 formal 1, which is capabie of at most two biis oi 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. 

[044) 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 arid other 

quantities necessary are derived. The PUCCH format 2 resources are semi-statically 

configured. 
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[0451 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 

RBnumber(i} = f(PUCCH index, i) 

where i is the slot number (0 or 1) within the subframe and fa function found in the 

specification. 

[046] 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 

dynamic part of PUCCH format 1 in the innermost part of the bandwidth as shown in Fig. 

7. 

[047] Three semi-statically parameters are used to determine the resources to use for 

the different PUCCH formats: 

Ni2) 
RB, provided as part of the system information, controls on which 

resource-block pair the mapping of PUCCH format 1 starts 

N(I) 
Pucctt controls the split between the semi-static and dynamic part of 

PUCCH format 1 

Nf] 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. 
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[048] 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. 

(049] 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. 

i050] · 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. 

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. 

[051) According to some embodiments of the pres.ant 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 
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HARO 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 userterminal 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). 

[052) For HARO 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 simuiianeousiy 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. 

[053) 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. 

[054) According to a first approach, a set of shared PUCCH resources of potentially 

configurable size, in addition to PUCCH resources according to L TE 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 L TE Rel-8 for HARO 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 

resour'ce assrgnrnentsfor downiinktrartsmission on muitipie 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" 

HARO acknowledgements. 

[055) According to a second approach, a set of shared PUCCH resources of potentially 

configurable size, in addition to PUCCH resources according to L TE 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 
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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. 

[056] 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 L TE 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 

PUCCH resources could overlap or be interleaved. ln 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 oiher parameters. There 1s though a risk fat coiiisions 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. 

[057] 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 
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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. 

[058] 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 •singie 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. 

[059] The user terminal 100 may, depending on the detected downlink assignments, 

and the downlink component carriers on which the downlink assignment was sent, select 
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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 

doWnl'ink transmissions. 

{060) 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 upiink componeni 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 tha.n the 

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}. 
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[061] Fig. 10 illustrates an exemplary method 60 implemented by a user terminal of 

transmis~ion 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). 

[062] 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 downiink transmissions (biock 74). Ori the other harids, 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). 

[063) 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 
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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 

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. 

{064) Fig. 13 illustrates a functional block diagram of an exemplary user terminal 100. 

The user terminal 100 comprises a transceiver 11 O 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 ieceived signais. Tiie process1ng circuii ·120 includes a cohtroiier ·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. 

[065) 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. 

[066] 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 
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the invention. The present embodiments are, therefore, to be considered in all respects 

as illustrative and not restrictive, and all chaoges coming within the meaning and 

equivalency range of the appended claims are intended to be embraced therein. 
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1. A method implemented by a base station of receiving control information from a 

user terminal, the method comprising: 

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 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. 

2. The method of claim 1 further comprising transmitting control information to the 

user terminal on a downlink component carrier to implicitly or explicitly indicate the first 

set of radio resources on the uplink primary component carrier. 

3. The method of claim 2 further comprising transmitting control information to the 

user terminal on a downlink component carrier to implicitly or explicitly indicate the 

second set radio resources on the uplink primary component carrier. 

23 



-. 

4015-6942 
P30138-US2 

4. The method of claim 3 wherein at least one of the fi rst and second sets of radio 

resources are indicated implicitly by at least one of a downlink control channel index, 

number of downlink component carriers, and user terminal identifier. 

5. The method of claim 3 wherein at least one of the first and second sets of radio 

resources are indicated explicitly by an uplink control channel index. 

6. The method of claim 5 wherein the explicit indication is transmitted as radio 

resource control signaling. 

7. The method of claim 1 further comprising transmitting an acknowledgement 

resource indication on a downlink component carrier to dynamically assign said second 

set of radio resources on the uplink primary component carrier to the user terminal when 

the user terminal is scheduled to receive downlink transmissions on the second single 

downlink component carrier or multiple downlink component carriers. 

8. The method of claim 7 wherein the acknowledgement resource indication selects 

the second set of resources from a semi-static set of uplink resources. 

9. A base station comprising: 

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 said user terminal, the 

downlink controller configured to 

schedule downlink transmissions to a user terminal on one or more 

downlink component carriers; 
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if the user tenninal 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. 

10. The base station of claim 9 wherein the controller is further configured to transmit 

control information to the user terminal on a downlink component carrier to implicitly or 

explicitly indicate the first set of radio resources on the uplink primary component carrier. 

11. The base station of claim 10 wherein the controller is further configured to 

transmit control information to the user terminal on a downlink component carrier to 

implicitly or explicitly indicate the second set of radio resources on the uplink primary 

component carrier. 

12. The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources implicitly by sending 

at least one of a downlink control channel index, number of downlink component 

carriers, and user terminal identifier. 
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13. The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources explicitly by sending 

an uplink control channel index. 

14. The base station of claim 13 wherein the controller is further configured to send 

the explicit indication as radio resource control signaling. 

15. The base station of claim 9 wherein the controller is further configured to transmit 

an acknowledgement resource indication on a downlink component carrier to 

dynamically assign said second set of radio resources on the uplink primary component 

carrier to the user terminal when the user terminal is scheduled to receive downlink 

transmissions on the second single downlink component carrier or multiple downlink 

component carriers. 

16. The base station of claim 15 wherein the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources. 

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 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 
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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 for the downlink transmission 

is received. 

18. The method of claim 17 further comprising transmitting user data on the second 

set of radio resources if a single downlink component carrier is assigned for the downlink 

transmission. 

19. The method of claim 17 further comprising receiving control information from the 

base station on a downlink component carrier implicitly or explicitly indicating the second 

set of radio resources on the uplink primary component carrier. 

20. The method of claim 19 wherein receiving control information comprises 

receiving one of a downlink control channel index, number of downlink component 

carriers, and user terminal identifier implicitly identifying said second set of resources. 

21. The method of claim 19 wherein receiving control information comprises 

receiving an uplink control channel index explicitly identifying said second set of 

resources. 

22. The method of claim 21 wherein the explicit indication is received as radio 

resource control signaling. 

23. The method of claim 17 further comprising receiving, from a base station, an 

acknowledgement resource indication on a downlink component carrier dynamically 
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assigning said second set of radio resources on the uplink primary component carrier 

when the user terminal is scheduled to receive downlink transmissions on the second 

single downlink component carrier or multiple downlink component carriers. 

24. The method of claim 23 further comprising selecting the second set of resources 

from a semi-static set of uplink resources responsive to the acknowledgement resource 

indication. 

25. 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 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. 

26. The user terminal of claim 25 configured to transmit user data on the second set 

of radio resources if a single downlink component carrier is assigned for the downlink 

transmission. 
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27. The user terminal of claim 25 wherein the controller is further configured to 

receive control information from the base station on a downlink component carrier 

implicitly or explicitly identifying the second set of radio resources on the uplink primary 

component carrier. 

28. The user terminal of claim 27 wherein the controller is further configured to 

receive at least one of a downlink control channel index, number of downlink component 

carriers, and user terminal identifier implicitly identifying the second set of radio 

resources. 

29. The user terminal of claim 27 wherein the controller is further configured to 

receive an uplink control channel index explicitly identifying the second set of radio 

resources on the uplink primary component carrier. 

30. The user terminal of claim 29 wherein the controller is further configured to 

receive the explicit indication as radio resource control signaling. 

31. The user terminal of claim 25 wherein the controller is further configured to 

receive, from a base station. an acknowledgement resource indication on a downlink 

component carrier dynamically assigning said second set of radio resources on the 

uplink primary component carrier when the user terminal is scheduled to receive 

downlink transmissions on the second single downlink component carrier or multiple 

downlink component carriers. 
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32. The user terminal of claim 31 wherein the controller is configured to select the 

second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication. 

33. A method implemented by a user terminal in a mobile communication'network, 

the method comprising: 

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. 

34. 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 downlink transmission, the controller 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 
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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. 
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The invention is a method and apparatus for signaling uplink control information 

in a mobile communication network using carrier aggregation. The signaling mechanism 

allows the transmission, on a single uplink component carrier, of control information 

associated with a downlink transmission 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. 
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Aggregation for L TE-Advanced Confirmation No.: 1015 

Docket No: 4015-6942 

Mail Stop MISSING PARTS 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

CERTIFICATE OF MAILING OR TRANSMISSION 137 CFR 1.8(al1 
I hereby certify that this correspondence is being: 

D deposited with the United States Postal Service on the date 
shown below with sufficient postage as first class mail in an 
envelope addressed to: Mail Stop MISSING PARTS, 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450. 

D transmitted by facsimile on the date shown below to the United 
States Patent and Tradema Office at ( 1 273-8300. 

December 20, 2010 
Date 

This correspondence is being: 

IZI electronically submitted via EFS-Web 

In response to the Notice to File Missing Parts of Application, please find enclosed the 

signed Declaration and Power of Attorney for Patent Application. Payment in the amount of 

$130 to cover the surcharge for the incomplete filing is being concurrently submitted with this 

electronic submission. If additional fees are required, please deduct from the Coats & Bennett, 

P.L.L.C. Deposit Account No. 18-1167. 

Dated: December 20, 2010 

Respectfully submitted, 

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

flmdE~ 
David E. Bennett 
Registration No.: 32, 194 

1400 Crescent Green, Suite 300 
Cary, NC 27518 
Telephone: (919} 854-1844 
Facsimile: (919) 854-2084 
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RULE 63 (37 C.F.R. 1.63) 

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

As a below named inventor, I hereby declare that my residence, post office address and 
citizenship are as stated below next to my name, and I believe I am the original, first and sole 
inventor (if only one name Is listed below) or an original, first and joint inventor (if plural names are 
listed below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION F-OR 
L TE-ADVANCED, the specification of which (check applicable box(es)): 

• t81 
D 

is attached hereto; 
was filed on October 4, 2010 as U.S. Application Serial No. 12/896,993 
was filed as PCT international application No. PCT/ ___ _,/ ____ on 
(if applicable to U.S. or PCT application) was amended on 

and 

hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the patentability of this 
application in accordance with 37 C.F.R. 1.56. 

I hereby claim priority benerns under 35 U.S.C. 119/365 of any U.S. Provisional or foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any 
foreign application for patent or inventor's certificate having a filing date before that of the 
application on which priority is claimed or, if no priority is claimed before the filing date of this 
application: 

Prior U.S. Provisional or 
Foreign Application(s): 
Application Number 
61/248 661 

Country 
us 

Day/Month/Year Filed 
05/Oct/2009 

I hereby claim the benefit under 35 U.S.C. 120/365 of all prior United States and PCT international 
applications listed below and, insofar as the subject matter of each of the claims of this application 
is not disclosed in such prior application in the manner provided by the first paragraph of 35 
U.S.C. 112, I acknowledge the duty to disclose material information as defined in 37 C.F.R. 1.56 
which occurred between the filing date of the prior applications and the national or PCT 
international filing date of this application: 

Prior U.S./PCT Application(s): 
Prior Application Serial No. Day/Month/Year Filed Status: patented, pending, abandoned 

I hereby declare that all statements made herein of my knowledge are true and that all statements 
made on infonnation 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 
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or imprisonment, or both, under §1001 of Tille 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

Further, I hereby appoint the Attorneys and Patent Agents of Coats & Bennett, PLLC as 
identified by Customer Number 24112 in the records of the United States Patent and Trademark 
Office and as updated from time to time, to prosecute this application and to transact all business 
in the Patent and Trademark Office connected therewith. Direct all correspondence to David E. 
Bennett: 

24112 
INVENTOR SIGNATURE(S): 

Full Name: 

Signature: 

Residence: 

Citizenship: 

Post Office 
Address: 

Full Name: 

David 

Sweden 

Stobaeusvagen 22 
SE-168 56 Bromma 
Sweden 

Robert 
First Name Middle Name/Initial 

Astely 
Last Name 

Baldemair 
Last Name 

Signature: _ _____________ Date: __________ _ 

Residence: Solna, Sweden 
City, State, and Country 

Citizenship: _A_u_s_tr_ia ______________________ __ _ 

Post Office Angkarrsgatan 3 
Address: SE-171 10 Solna 

Sweden 
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or imprisonment, or both, under §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. 

Further, I hereby appoint the Attorneys and Patent Agents of Coats & Bennett, PLLC as 
Identified by Customer Number 24112 in the records of the United States Patent and Trademark 
Office and as updated from time to time, to prosecute this application and to transact all business 
in the Patent and Trademark Office connected therewith. Direct all correspondence to David E. 
Bennett: 

INVENTOR SIGNATURE($): 

Full Name: David 
First Name 

24112 

Middle Name/Initial 
Astely 
Last Name 

Signature: ______________ Date: __________ _ 

Residence: 

Citizenship: 

Post Office 
Address: 

Full Name: 

Signature: 

Bromma, Sweden 
City, State, and Country 

Sweden 

Stobaeusvagen 22 
SE-168 56 Bromma 
Sweden 

Robert Ba1demalr 
First Name Middle Name/Initial Last Name 

-~--.. _V'----____ Date: ,!cJ/C/~ /L -2 c;? 

Residence: Solna, Sweden 
City, State, and Country 

Citizenship: ...:.A....;;u=s""tr..;.;:ia"---------------------------

Post Office Angkarrsgatan 3 
Address: SE-171 1 O Solna 

Sweden 
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Full Name: 

Signature: 

Residence: 

Dirk Gerstenberger 
Last Name ~ ~Middle Name/Initial 

~-~-----~------ Date: l.0-10-40--fK 
Stockholm Sweden 
City, State, and Country 

Citizenship: _G_e_r_m_a_n~y _______________________ _ 

Post Office Birger Jarlsgatan 113 C 
Address: SE-113 56 Stockholm 

Sweden 

Full Name: Daniel Larsson _F __ i_rs_t _N-am_e ___ M-id-d-le_N_a_m_e/_ln-iti-al ___ L_a-st_N_a_m_e ________ _ 

Signature: .. ~ ~-z Date: 2.~/#~/t?-/S: 

Residence: 

Citizenship: 

Post Office 
Address: 

Full Name: 

Signature: 

Residence: 

Citizenship: 

Post Office 
Address: 

Solna, Sweden 
City, State, and Country 

Sweden 

Storgatan 50 
SE-171 52, Solna 
Sweden 

Lars 
First Name Middle Name/Initial 

Lindbom 
Last Name 

______________ Date: __________ _ 

Karlstad, Sweden 
City, State, and Country 

Sweden 

Fogdegatan 7 
SE-654 62 Karlstad 
Sweden 



Full Name: 

Signature: 

Residence: 

Citizenship: 

Post Office 
Address: 

Full Name; 

Signature: 

Residence: 

Citizenship: 

Post Office 
Address: 

Full Name; 

Signature: 

Residence: 

Citizenship: 

Post Office 
Address: 

Dirk Gerstenberger 
First Name Middle Name/Initial Last Name 

Date: __________ _ 

Stockholm, Sweden 
City, State, and Country 

German 

Birger Jarlsgatan 113 C 
SE-113 56 Stockholm 
Sweden 

Daniel 
First Name Middle Name/Initial 

Larsson 
Last Name 

______ ________ _ Date: ______ ____ _ 

Solna, Sweden 
City, Slate, and Country 

Sweden 

Slorgatan 50 
SE-171 52, Solna 
Sweden 

Lars Lindbom 
First Name \Middle N"1e/lnitial Last Name 

~ ~ Date: 4 ~ c. v ~i 6 ---=-----=-- ...:_'-=-----
Kar Is tad, Sweden 
City, State, and Country 

Sweden 

Fogdegatan 7 
SE-654 62 Karlstad 
Sweden 

Samsung Ex. 1005 
Page 65 of 662 

i 

l· 
! r 
I 
I 
I 



Full Name: 

Signature: 

Residence: 

Citizenship: 

Post Office 
Address: 

Stefan Parkvall 

Stockholm Sweden 
City, State, and Country 

Sweden 

Vastmannagatan 53 
SE-1 13 25 Stockholm 
Sweden 

I 8 2--0 t () 
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Electronic Patent Application Fee Transmittal 

Application Number: 12896993 

Filing Date: 04-Oct-201 0 

Title of Invention: PUCCH Resource Allocation for Carrier Aggregation in LTE-Advanced 

First Named Inventor/Applicant Name: David Astely 

Filer: David E. Bennett/Kathleen Koppen 

Attorney Docket Number: 4015-6942 / P30138-US2 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Late filing fee for oath or declaration 1051 1 130 130 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 130 
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Electronic Acknowledgement Receipt 

EFSID: 9069606 

Application Number: 12896993 

International Application Number: 

Confirmation Number: 1015 

Title of Invention: PUCCH Resource Allocation for Carrier Aggregation in LTE-Advanced 

First Named Inventor/Applicant Name: David Astely 

Customer Number: 24112 

Filer: David E. Bennett/Kathleen Koppen 

Filer Authorized By: David E. Bennett 

Attorney Docket Number: 4015-6942 / P30138-US2 

Receipt Date: 20-DEC-2010 

Filing Date: 04-OCT-2010 

Time Stamp: 09:07:38 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

PaymentType Electronic Funds Transfer 

Payment was successfully received in RAM $130 

RAM confirmation Number 8408 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi ,I Pages 
Number Message Digest Part /,zip (ifappl.) 
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232480 

1 4015-6942missingparts.pdf yes 7 
3796nca0969b5078821699%75e819b09E 

309ae 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Oath or Declaration filed 2 7 

Warnings: 

Information: 

29909 
2 Fee Worksheet (PTO-875) fee-i nfo.pdf no 2 

8906dce227a43alb310c7c2de8be56d0de;: 
c63fd 

Warnings: 

Information: 

Total Files Size (in bytes) 262389 

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 A1n~lications 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 Aeelication 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 Aeelication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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. 



APPLICATION 
NUMBER 

12/896,993 

24112 

FILING or ORP ART 
37J(c) DATE UNIT 

10/04/2010 

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

FD..FFE REC'D 

2608 

Ulfff f:I) STATF.S l)f:P.~ RTMFNT OF OOMTlfRR GF. 
United States Putent and Trademark Office 
A<ldmsCOMMISSIO:-IER FDR P.~TBN1'S 

P.O. Broi: U50 
Ak.un&ia, Vi.Qpni,, 2":.)13•1450 
www.USJl(o.goY 

A TTY .DOCKET.NO TOT CLAIMS IND CLAIMS 

4015-6942 34 6 
CONFIRMATION NO. 1015 

UPDATED FILING RECEIPT 

llllllllllllllllllllllll~~l!lU~l~!~IHJPll!IIIIIII IIII 

Date Mailed: 12/29/201 o 

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 FIiing 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 

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

Assignment For Published Patent Application 
Telefonaktiebolaget L M Ericsson (publ), Stockholm, SWEDEN 

Power of Attorney: The patent practitioners associated with Customer Number 2il.12 

Domestic Priority data as claimed by applicant 
This appln claims benefit of 61/248,661 10/05/2009 

Foreign Applications 

If Required, Foreign Filing License Granted: 10/18/2010 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/896,993 

Projected Publication Date: 04/07/2011 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

PUCCH Resource Allocation for Carrier Aggregation in L TE-Advanced 

Preliminary Class 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

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 
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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). 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 121896,993 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE NIA NIA NIA NIA 330 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE NIA NIA NIA NIA 540 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE NIA NIA NIA NIA 220 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 34 minus 20= 14 (37 CFR 1. 16(i)) 
OR X 52 = 728 

INDEPENDENT CLAIMS 6 minus 3 = 3 X 220 = 660 (37 CFR 1.16(h)) 

If the specification and drawings exceed 1 00 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $270 ($135 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 1.160)) 0.00 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2478 

APPLICATION AS AMENDED - PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = OR 2 (37 CFR 1.16(1)) X = X = 
0 

Independent Minus ... = z (37CFR1.16(h)) X = OR X = w 
2 Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'LFEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

CD AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 2 (37 CFR 1.16(i)) 

X = 
0 Independent Minus ... = z X = OR X = w (37CFR1.16(h)) 

2 Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'LFEE 

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

••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For'' (Total or Independent) is the highest found in the appropriate box in column 1. 



APPLICATION NUMBER 

12/896,993 

24112 
COATS & BENNETT, PLLC 
1400 Crescent Green, Suite 300 
Cary, NC 27518 

FILINOOR 37 l (C) DATE 

10/04/2010 

Ulffff:I) STATF.S l)f:P.~ RTMFNT OF OOMTlfRR GF. 
United States Putent and Trademark Office 
A<ldmsCOMMISSIO:-IER FDR P.~TBN1'S 

P.O. Broi: U50 
Ak.un&ia, Vi.Qpni,, 2":.)13•1450 
www.USJl(o.goY 

FIRST NAMED APPLICANT ATIY. DOCKET NO./fITLE 

David Astely 4015-6942 
CONFIRMATION NO. 1015 

PUBLICATION NOTICE 

Title :PUCCH Resource Allocation for Carrier Aggregation in L TE-Advanced 

Publication No.US-2011-0081932-A1 
Publication Date:04/07/2011 

NOTICE OF PUBLICATION OF APPLICATION 

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

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

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

Office of Data Maoagment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-010 J 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement {IDS) Filed Approved for use through 07/3112012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless ii contains a valid 0MB control number. 

Application Number 12896993 

Filing Date 2010-10-04 

INFORMATION DISCLOSURE First Named Inventor I Astely, David 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 4015-6942 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Patent Number Issue Date Relevant Passages or Relevant Initial,. No Code1 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 
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1. It would be of great assistance to the office if all incoming papers pertaining to a filed 

application carried the following items: 

i. Application number (checked for accuracy, including series code and serial no.). 
ii. Group art unit number (copied from most recent Office communication). 
iii. Filing date. 
iv. Name of the examiner who prepared the most recent Office action. 
v. Title of invention. 
vi. Confirmation number (See MPEP § 503). 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on (06/23/2011) is being 

considered by the examiner. 

Claim Rejection- 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

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

A person shall be entitled to a patent unless -

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

Claims 1-34 are rejected under 35 USC 102(e) as being anticipated by Bala (Pub No. US 

2010/0098012). 

Regarding Claim 1, Bala teaches a method implemented by a base station of receiving 

control information from a user terminal (Fig. 1), the method comprising: scheduling downlink 

transmissions to said user terminal on one or more downlink component carriers ((Fig. 2: the 

controller of the eNB schedule downlink transmission. see Para. 25, 26, 38 & 55 and Para. 38: 
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"In another embodiment for mapping of CQI, PMI and RI to physical resource elements in 

carrier aggregation, the PUCCH that carries the CQI (and any other possible control 

information such as scheduling request, ACK/NACK, etc.) is transmitted on more than one 

uplink component carrier. In an example method for transmission on more than one 

uplink carrier, there is one PUCCH per UL component carrier carrying control 

information corresponding to one DL component carrier"); 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 

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 (The terminal schedule to receive 

downlink transmissions on single downlink component carrier, receiving control 

information a set of radio resources on a uplink primary component carrier associated 

with said first downlink component carrier and receive other downlink component and 

control information on a different set of radio resources (RB-resource block). see Para, 25 

and 32-39, 103-14). (Para. 37: "The control information for each downlink carrier may be 

transmitted by using different RBs, different spreading sequences/cyclic shifts or a 

combination of these. As an example, RBs m=l and m=3 may be used for control data 

transmission corresponding to two different downlink carriers. In this case, the mapping of 

the control data resources (frequency, sequence, cyclic shift) to the downlink carriers may 
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be performed with Ll and/or L2/L3 signaling. This mapping may also be performed 

implicitly by using mapping rules. For example, the CQI for the second downlink carriers 

may be transmitted with the same spreading sequence/cyclic shift pair as for the first 

downlink carriers but on the next available RB") (Fig. 5-7: PUCCH resource block 

allocations). 

Regarding Claim 2, Bala, remains as applied above and continues to teach transmitting 

control information to the user terminal on a downlink component carrier to implicitly or 

explicitly indicate the first set of radio resources on the uplink primary component carrier (Para. 

107-108: "Disclosed herein are implementation embodiments to configure uplink data 

channel for transmitting UCI. In Release 8 LTE, the periodic CQI reporting mode is given 

by the parameter, cqi-Format Indicator Periodic which is configured by higher-layer 

signaling. In one example, the periodic PUSCH-based CQI reporting mode is given by the 

parameter X e.g., cqi-Format Indicator Periodic PUSCH which is configured by higher

layer signaling. Depending on transmission mode, reporting mode is implicitly given. In 

another method, the periodic PUSCH-based CQI reporting mode is given by the parameter 

Y e.g., cqi-R eport Mode Periodic PUSCH which is configured by higher-layer signaling. 

Reporting mode is explicitly given via this parameter"). 

Regarding Claim 3, Bala continues to teach transmitting control information to the user 

terminal on a downlink component carrier to implicitly or explicitly indicate the second set radio 

resources on the uplink primary component carrier (See Para. 37 and 107-108 above) (Next 

available resource blocks is the second set of radio resources). 
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Regarding Claim 4, Bala continues to teach that the first and second sets of radio 

resources are indicated implicitly by at least one of a downlink control channel index, number of 

downlink component carriers, and user terminal identifier (Para. 32-33: " ... Alternatively, these 

WTRUs may be required to report wideband CQI/PMI/RI which requires a smaller 

number of bits or these WTRUs may be configured to use more subframes to transmit the 

whole control information. For example, in one subframe, the WTRU may transmit the 

control information corresponding to only one downlink component carrier and complete 

transmitting the control information corresponding to all component carriers in several 

subframes. For example, in subframe 1, the WTRU may transmit control information for 

downlink component carrier #1, and then in subframe 2, the WTRU may transmit the 

control information for downlink component carrier# 2, etc. The WTRU configuration 

may be performed with Ll or L2/L3 signaling. The carrier ( or spectrum) edge resource 

blocks (RBs) may be used for control data transmission when an LTE-A network is 

configured to use LTE uplink control channel structure, as shown in FIG. 3. As shown in 

FIG. 3 for LTE Release 8, the WTRU uses two different RBs in the two time slots. For 

example, the RB indexed with m=l is used by one WTRU, and m=l is on opposite edges of 

the frequency in the two time slots. RBs on opposite edges of the spectrum may be used in 

two time slots for maximum frequency diversity. In this case, LTE-A and LTE Release 8 

WTRUs may be configured to share the same PUCCH resources within the uplink (UL) 

carrier") (Also see Para. 46). (Note: sending terminal identifier information is well known 

technique in this art). 
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Regarding Claim 5, Bala teaches at least one of the first and second sets of radio 

resources are indicated explicitly by an uplink control channel index (Para. 48: "In another 

reporting example, Ll, L2/3, or broadcast signaling may be transmitted to the WTRU 

indicating which carriers are associated carriers within the LTE-A aggregation for which it 

should report carrier wide CQI/PMI/RI. The WTRU may be configured to transmit a 

network defined set of wideband CQI reports. Carrier wide is meant to cover the fact that 

"associated carriers" may mean multiple carriers and we want to report for all. In 

addition, separate reports for each of these component carriers may be sent"). (Also see 

Para. 107-108) (See Fig. 3, 5 and 7). 

Regarding Claim 6, Bala teaches the explicit indication is transmitted as radio resource 

control signaling (See Abstract. Transmitting uplink control information- UCI and using resource 

blocks- RBs). 

Regarding Claim 7, Bala teaches transmitting an acknowledgement resource indication 

on a downlink component carrier to dynamically assign said second set of radio resources on the 

uplink primary component carrier to the user terminal when the user terminal is scheduled to 

receive downlink transmissions on the second single downlink component carrier or multiple 

downlink component carriers (Para. 104: "In an example method, a semi-static indication is 

used. In this method, PDCCH is used to indicate resources, etc. for periodic PUSCH not 

only in the beginning but also in the subsequent reporting intervals. In other words 

parameters such as resources; etc. may be changed in the next reporting instance. This may 

achieve scheduling gain for each reporting instance. PDCCH may be transmitted in every 

interval. In this case RB allocation may be changed dynamically in each scheduled 
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reporting interval for periodic PUSCH. The WTRU may monitor PDCCH for periodic 

PUSCH in each scheduled reporting interval. The base station may or may not transmit 

PDCCH corresponding to periodic PUSCH in every scheduled interval. Periodic PUSCH 

(control) and PUSCH (data) may merge on PUSCH resources and share the grant. CQI 

request bit may be used to indicate if the grant received in the scheduled reporting interval 

is applied to periodic PUSCH ( control) only or applied to both periodic PUSCH ( control) 

and PUSCH (data)"). (Also see Fig. 5-7 and Para. 32-38). (Also see Fig. 5-7 and Para. 32-38). 

(For acknowledgement indication see Para. 6). 

Regarding Claim 8, Bala teaches the acknowledgement resource indication selects the 

second set of resources from a semi-static set of uplink resources (Para. 43, 89, 95 and Para. 104: 

"In an example method, a semi-static indication is used. In this method, PDCCH is used to 

indicate resources, etc. for periodic PUSCH not only in the beginning but also in the 

subsequent reporting intervals. In other words parameters such as resources, etc ... "). 

Regarding Claim 9, Bala teaches a base station comprising: a transmitter to transmit 

user data on one or more downlink component carriers to a user terminal (Fig. 2: Transmitter of 

the BS 120 transmits user data on component carriers); a controller to schedule downlink 

transmissions to said user terminal, the downlink controller configured to schedule downlink 

transmissions to a user terminal on one or more downlink component carriers (Fig. 2: the 

controller of the eNB schedule downlink transmission. see Para. 25, 26, 38 & 55); 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 
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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 (The 

terminal schedule to receive downlink transmissions on single downlink component carrier, 

receiving control information a set of radio resources on a uplink primary component 

carrier associated with said first downlink component carrier and receive other downlink 

component and control information on a different set of radio resources (RB-resource 

block). see Para, 25 and 32-39, 103-14). (Para. 37: "The control information for each 

downlink carrier may be transmitted by using different RBs, different spreading 

sequences/cyclic shifts or a combination of these. As an example, RBs m=l and m=3 may be 

used for control data transmission corresponding to two different downlink carriers. In 

this case, the mapping of the control data resources (frequency, sequence, cyclic shift) to 

the downlink carriers may be performed with Ll and/or L2/L3 signaling. This mapping 

may also be performed implicitly by using mapping rules. For example, the CQI for the 

second downlink carriers may be transmitted with the same spreading sequence/cyclic shift 

pair as for the first downlink carriers but on the next available RB") (Fig. 5-7: PUCCH 

resource block allocations). 

Regarding Claim 10, Bala teaches that the controller is further configured to transmit 

control information to the user terminal on a downlink component carrier to implicitly or 

explicitly indicate the first set of radio resources on the uplink primary component carrier (Para. 

107-108: "Disclosed herein are implementation embodiments to configure uplink data 
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channel for transmitting UCI. In Release 8 LTE, the periodic CQI reporting mode is given 

by the parameter, cqi-Format Indicator Periodic which is configured by higher-layer 

signaling. In one example, the periodic PUSCH-based CQI reporting mode is given by the 

parameter X e.g., cqi-Format Indicator Periodic PUSCH which is configured by higher

layer signaling. Depending on transmission mode, reporting mode is implicitly given. In 

another method, the periodic PUSCH-based CQI reporting mode is given by the parameter 

Y e.g., cqi-R eport Mode Periodic PUSCH which is configured by higher-layer signaling. 

Reporting mode is explicitly given via this parameter"). 

Regarding Claim 11, Bala continues to teach that the controller is further configured to 

transmit control information to the user terminal on a downlink component carrier to implicitly 

or explicitly indicate the second set radio resources on the uplink primary component carrier (See 

Para. 37 and 107-108 above) (Next available resource blocks is the second set of radio 

resources). 

Regarding Claim 12, Bala continues to teach that the controller is further configured to 

indicate the first and second sets of radio resources are indicated implicitly by at least one of a 

downlink control channel index, number of downlink component carriers, and user terminal 

identifier (Para. 32-33: " ... Alternatively, these WTRUs may be required to report wideband 

CQI/PMI/RI which requires a smaller number of bits or these WTRUs may be configured 

to use more subframes to transmit the whole control information. For example, in one 

subframe, the WTRU may transmit the control information corresponding to only one 

downlink component carrier and complete transmitting the control information 

corresponding to all component carriers in several subframes. For example, in subframe 1, 
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the WTRU may transmit control information for downlink component carrier #1, and then 

in subframe 2, the WTRU may transmit the control information for downlink component 

carrier# 2, etc. The WTRU configuration may be performed with Ll or L2/L3 signaling. 

The carrier (or spectrum) edge resource blocks (RBs) may be used for control data 

transmission when an LTE-A network is configured to use LTE uplink control channel 

structure, as shown in FIG. 3. As shown in FIG. 3 for LTE Release 8, the WTRU uses two 

different RBs in the two time slots. For example, the RB indexed with m=l is used by one 

WTRU, and m=l is on opposite edges of the frequency in the two time slots. RBs on 

opposite edges of the spectrum may be used in two time slots for maximum frequency 

diversity. In this case, LTE-A and LTE Release 8 WTRUs may be configured to share the 

same PUCCH resources within the uplink (UL) carrier") (Also see Para. 46). (Note: sending 

terminal identifier information is well known technique in this art). 

Regarding Claim 13, Bala teaches that the controller is further configured to indicate 

the first and second sets of radio resources are indicated explicitly by an uplink control channel 

index (Para. 48: "In another reporting example, Ll, L2/3, or broadcast signaling may be 

transmitted to the WTRU indicating which carriers are associated carriers within the L TE

A aggregation for which it should report carrier wide CQI/PMI/RI. The WTRU may be 

configured to transmit a network defined set of wideband CQI reports. Carrier wide is 

meant to cover the fact that "associated carriers" may mean multiple carriers and we want 

to report for all. In addition, separate reports for each of these component carriers may be 

sent"). (Also see Para. 107-108) (See Fig. 3, 5 and 7). 
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Regarding Claim 14, Bala teaches that the controller is further configured to send the 

explicit indication is transmitted as radio resource control signaling (See Abstract. Transmitting 

UCI). 

Regarding Claim 15, Bala teaches that the controller is further configured to transmit an 

acknowledgement resource indication on a downlink component carrier to dynamically assign 

said second set of radio resources on the uplink primary component carrier to the user terminal 

when the user terminal is scheduled to receive downlink transmissions on the second single 

downlink component carrier or multiple downlink component carriers (Para. 104: "In an 

example method, a semi-static indication is used. In this method, PDCCH is used to 

indicate resources, etc. for periodic PUSCH not only in the beginning but also in the 

subsequent reporting intervals. In other words parameters such as resources; etc. may be 

changed in the next reporting instance. This may achieve scheduling gain for each 

reporting instance. PDCCH may be transmitted in every interval. In this case RB 

allocation may be changed dynamically in each scheduled reporting interval for periodic 

PUSCH. The WTRU may monitor PDCCH for periodic PUSCH in each scheduled 

reporting interval. The base station may or may not transmit PDCCH corresponding to 

periodic PUSCH in every scheduled interval. Periodic PUSCH (control) and PUSCH (data) 

may merge on PUSCH resources and share the grant. CQI request bit may be used to 

indicate if the grant received in the scheduled reporting interval is applied to periodic 

PUSCH (control) only or applied to both periodic PUSCH (control) and PUSCH (data)"). 

(Also see Fig. 5-7 and Para. 32-38). 
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Regarding Claim 16, Bala teaches the acknowledgement resource indication selects the 

second set of resources from a semi-static set of uplink resources (Para. 43, 89, 95 and Para. 104: 

"In an example method, a semi-static indication is used. In this method, PDCCH is used to 

indicate resources, etc. for periodic PUSCH not only in the beginning but also in the 

subsequent reporting intervals. In other words parameters such as resources, etc ... "). 

Regarding Claim 17, Bala teaches 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 (Fig. 

2: the BS 120 assign/allocate radio resources. Para. 28: "The number of downlink carriers for 

each WTRU may be different, resulting in N being different. The code orthogonality may 

not be maintained if the same set of resource blocks (RBs) are used for all WTRUs each 

having different N. In this case, different sets of RBs may be allocated for different 

sequence lengths"); 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; an 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 for the downlink 

transmission is received (The terminal schedule to receive downlink transmissions on single 

downlink component carrier, receiving control information a set of radio resources on a 

uplink primary component carrier associated with said first downlink component carrier 

and receive other downlink component and control information on a different set of radio 

resources (RB-resource block). see Para, 25 and 32-39, 103-14). (Para. 37: "The control 
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information for each downlink carrier may be transmitted by using different RBs, different 

spreading sequences/cyclic shifts or a combination of these. As an example, RBs m=l and 

m=3 may be used for control data transmission corresponding to two different downlink 

carriers. In this case, the mapping of the control data resources (frequency, sequence, 

cyclic shift) to the downlink carriers may be performed with Ll and/or L2/L3 signaling. 

This mapping may also be performed implicitly by using mapping rules. For example, the 

CQI for the second downlink carriers may be transmitted with the same spreading 

sequence/cyclic shift pair as for the first downlink carriers but on the next available RB") 

(Fig. 5-7: PUCCH resource block allocations). 

Regarding Claim 18, Bala teaches transmitting user data on the second set of radio 

resources if a single downlink component carrier is assigned for the downlink transmission (Para. 

37: "As an example, RBs m=l and m=3 may be used for control data transmission 

corresponding to two different downlink carriers. In this case, the mapping of the control 

data resources (frequency, sequence, cyclic shift) to the downlink carriers may be 

performed with Ll and/or L2/L3 signaling. This mapping may also be performed implicitly 

by using mapping rules. For example, the CQI for the second downlink carriers may be 

transmitted with the same spreading sequence/cyclic shift pair as for the first downlink 

carriers but on the next available RB"). So the system using second set of resource block RB 

for the signal downlink component carrier. 

Regarding Claim 19, Bala teaches receiving control information from the base station 

on a downlink component carrier implicitly or explicitly indicating the second set of radio 
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resources on the uplink primary component carrier (See Para. 37 and 107-108 above) (Next 

available resource blocks is the second set of radio resources). 

Regarding Claim 20, Bala teaches receiving control information comprises receiving 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier implicitly identifying said second set of resources (Para. 32-33: 

" ... Alternatively, these WTRUs may be required to report wideband CQI/PMI/RI which 

requires a smaller number of bits or these WTRUs may be configured to use more 

subframes to transmit the whole control information. For example, in one subframe, the 

WTRU may transmit the control information corresponding to only one downlink 

component carrier and complete transmitting the control information corresponding to all 

component carriers in several subframes. For example, in subframe 1, the WTRU may 

transmit control information for downlink component carrier #1, and then in subframe 2, 

the WTRU may transmit the control information for downlink component carrier# 2, etc. 

The WTRU configuration may be performed with Ll or L2/L3 signaling. The carrier (or 

spectrum) edge resource blocks (RBs) may be used for control data transmission when an 

LTE-A network is configured to use L TE uplink control channel structure, as shown in 

FIG. 3. As shown in FIG. 3 for LTE Release 8, the WTRU uses two different RBs in the two 

time slots. For example, the RB indexed with m=l is used by one WTRU, and m=l is on 

opposite edges of the frequency in the two time slots. RBs on opposite edges of the spectrum 

may be used in two time slots for maximum frequency diversity. In this case, LTE-A and 

LTE Release 8 WTRUs may be configured to share the same PUCCH resources within the 
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uplink (UL) carrier") (Also see Para. 46). (Note: sending terminal identifier information is well 

known technique in this art). 

Regarding Claim 21, Bala teaches receiving control information comprises receiving an 

uplink control channel index explicitly identifying said second set of resources (Para. 48: "In 

another reporting example, Ll, L2/3, or broadcast signaling may be transmitted to the 

WTRU indicating which carriers are associated carriers within the LTE-A aggregation for 

which it should report carrier wide CQI/PMI/RI. The WTRU may be configured to 

transmit a network defined set of wideband CQI reports. Carrier wide is meant to cover 

the fact that "associated carriers" may mean multiple carriers and we want to report for 

all. In addition, separate reports for each of these component carriers may be sent"). (Also 

see Para. 107-108) (See Fig. 3, 5 and 7). 

Regarding Claim 22, Bala teaches the explicit indication is received as radio resource 

control signaling (See Abstract. Transmitting uplink control information UCI). 

Regarding Claim 23, Bala teaches receiving, from a base station, an acknowledgement 

resource indication on a downlink component carrier dynamically assigning said second set of 

radio resources on the uplink primary component carrier when the user terminal is scheduled to 

receive downlink transmissions on the second single downlink component carrier or multiple 

downlink component carriers (Para. 104: "In an example method, a semi-static indication is 

used. In this method, PDCCH is used to indicate resources, etc. for periodic PUSCH not 

only in the beginning but also in the subsequent reporting intervals. In other words 

parameters such as resources; etc. may be changed in the next reporting instance. This may 

achieve scheduling gain for each reporting instance. PDCCH may be transmitted in every 
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interval. In this case RB allocation may be changed dynamically in each scheduled 

reporting interval for periodic PUSCH. The WTRU may monitor PDCCH for periodic 

PUSCH in each scheduled reporting interval. The base station may or may not transmit 

PDCCH corresponding to periodic PUSCH in every scheduled interval. Periodic PUSCH 

(control) and PUSCH (data) may merge on PUSCH resources and share the grant. CQI 

request bit may be used to indicate if the grant received in the scheduled reporting interval 

is applied to periodic PUSCH ( control) only or applied to both periodic PUSCH ( control) 

and PUSCH (data)"). (Also see Fig. 5-7 and Para. 32-38). (For acknowledgement indication see 

Para. 6). 

Regarding Claim 24, Bala teaches that the method further comprising selecting the 

second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication (Para. 43, 89, 95 and Para. 104: "In an example method, 

a semi-static indication is used. In this method, PDCCH is used to indicate resources, etc. 

for periodic PUSCH not only in the beginning but also in the subsequent reporting 

intervals. In other words parameters such as resources, etc ... "). 

Regarding Claim 25, Bala teaches a user terminal for mobile communications, the user 

terminal comprising: a receiver to receive downlink transmissions from a base station (Fig. 2: 

transceiver 214 receives downlink transmission from the eNB-120); a transmitter to transmit 

control information associated with the downlink transmission to a base station (Fig. 2 

transceiver 221 transmit control information. See Para. 32); and a controller to select radio 

resources for transmission of control information associated with the downlink transmissions 

(Fig. 2: the controller of the eNB schedule downlink transmission. see Para. 25, 26, 38 & 55); 
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(Para. 38: "In another embodiment for mapping of CQI, PMI and RI to physical resource 

elements in carrier aggregation, the PUCCH that carries the CQI (and any other possible 

control information such as scheduling request, ACK/NACK, etc.) is transmitted on more 

than one uplink component carrier. In an example method for transmission on more than 

one uplink carrier, there is one PUCCH per UL component carrier carrying control 

information corresponding to one DL component carrier"); the controller 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 (RB-resource blocks. see Para, 25 

and 32-39, 103-14). (Para. 37: "The control information for each downlink carrier may be 

transmitted by using different RBs, different spreading sequences/cyclic shifts or a 

combination of these. As an example, RBs m=l and m=3 may be used for control data 

transmission corresponding to two different downlink carriers. In this case, the mapping of 

the control data resources (frequency, sequence, cyclic shift) to the downlink carriers may 

be performed with Ll and/or L2/L3 signaling. This mapping may also be performed 

implicitly by using mapping rules. For example, the CQI for the second downlink carriers 

may be transmitted with the same spreading sequence/cyclic shift pair as for the first 

downlink carriers but on the next available RB") (Fig. 5-7: PUCCH resource block 

allocations). 

Regarding Claim 26, Bala teaches transmitting user data on the second set of radio 

resources if a single downlink component carrier is assigned for the downlink transmission (Para. 
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37: "As an example, RBs m=l and m=3 may be used for control data transmission 

corresponding to two different downlink carriers. In this case, the mapping of the control 

data resources (frequency, sequence, cyclic shift) to the downlink carriers may be 

performed with Ll and/or L2/L3 signaling. This mapping may also be performed implicitly 

by using mapping rules. For example, the CQI for the second downlink carriers may be 

transmitted with the same spreading sequence/cyclic shift pair as for the first downlink 

carriers but on the next available RB"). So the system using second set of resource block RB 

for the signal downlink component carrier. 

Regarding Claim 27, Bala teaches receiving control information from the base station 

on a downlink component carrier implicitly or explicitly indicating the second set of radio 

resources on the uplink primary component carrier (See Para. 37 and 107-108 above) (Next 

available resource blocks is the second set of radio resources). 

Regarding Claim 28, Bala teaches receiving control information comprises receiving 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier implicitly identifying said second set of resources (Para. 32-33: 

" ... Alternatively, these WTRUs may be required to report wideband CQI/PMI/RI which 

requires a smaller number of bits or these WTRUs may be configured to use more 

subframes to transmit the whole control information. For example, in one subframe, the 

WTRU may transmit the control information corresponding to only one downlink 

component carrier and complete transmitting the control information corresponding to all 

component carriers in several subframes. For example, in subframe 1, the WTRU may 

transmit control information for downlink component carrier #1, and then in subframe 2, 
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the WTRU may transmit the control information for downlink component carrier# 2, etc. 

The WTRU configuration may be performed with Ll or L2/L3 signaling. The carrier (or 

spectrum) edge resource blocks (RBs) may be used for control data transmission when an 

LTE-A network is configured to use L TE uplink control channel structure, as shown in 

FIG. 3. As shown in FIG. 3 for LTE Release 8, the WTRU uses two different RBs in the two 

time slots. For example, the RB indexed with m=l is used by one WTRU, and m=l is on 

opposite edges of the frequency in the two time slots. RBs on opposite edges of the spectrum 

may be used in two time slots for maximum frequency diversity. In this case, LTE-A and 

LTE Release 8 WTRUs may be configured to share the same PUCCH resources within the 

uplink (UL) carrier") (Also see Para. 46). (Note: sending terminal identifier information is well 

known technique in this art). 

Regarding Claim 29, Bala teaches receiving control information comprises receiving an 

uplink control channel index explicitly identifying said second set of resources on the uplink 

primary component carrier (Para. 48: "In another reporting example, Ll, L2/3, or broadcast 

signaling may be transmitted to the WTRU indicating which carriers are associated 

carriers within the LTE-A aggregation for which it should report carrier wide 

CQI/PMI/RI. The WTRU may be configured to transmit a network defined set of 

wideband CQI reports. Carrier wide is meant to cover the fact that "associated carriers" 

may mean multiple carriers and we want to report for all. In addition, separate reports for 

each of these component carriers may be sent"). (Also see Para. 107-108) (See Fig. 3, 5 and 

7). 
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Regarding Claim 30, Bala teaches the explicit indication is received as radio resource 

control signaling (See Abstract. Transmitting uplink control information UCI). 

Regarding Claim 31, Bala teaches receiving, from a base station, an acknowledgement 

resource indication on a downlink component carrier dynamically assigning said second set of 

radio resources on the uplink primary component carrier when the user terminal is scheduled to 

receive downlink transmissions on the second single downlink component carrier or multiple 

downlink component carriers (Para. 104: "In an example method, a semi-static indication is 

used. In this method, PDCCH is used to indicate resources, etc. for periodic PUSCH not 

only in the beginning but also in the subsequent reporting intervals. In other words 

parameters such as resources; etc. may be changed in the next reporting instance. This may 

achieve scheduling gain for each reporting instance. PDCCH may be transmitted in every 

interval. In this case RB allocation may be changed dynamically in each scheduled 

reporting interval for periodic PUSCH. The WTRU may monitor PDCCH for periodic 

PUSCH in each scheduled reporting interval. The base station may or may not transmit 

PDCCH corresponding to periodic PUSCH in every scheduled interval. Periodic PUSCH 

(control) and PUSCH (data) may merge on PUSCH resources and share the grant. CQI 

request bit may be used to indicate if the grant received in the scheduled reporting interval 

is applied to periodic PUSCH ( control) only or applied to both periodic PUSCH ( control) 

and PUSCH (data)"). (Also see Fig. 5-7 and Para. 32-38). (For acknowledgement indication see 

Para. 6). 

Regarding Claim 32, Bala teaches that the method further comprising selecting the 

second set of resources from a semi-static set of uplink resources responsive to the 
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acknowledgement resource indication (Para. 43, 89, 95 and Para. 104: "In an example method, 

a semi-static indication is used. In this method, PDCCH is used to indicate resources, etc. 

for periodic PUSCH not only in the beginning but also in the subsequent reporting 

intervals. In other words parameters such as resources, etc ... "). 

Regarding Claim 33, Bala teaches a method implemented by a user terminal in a mobile 

communication network, the method comprising: receiving an assignment of radio resources for 

a downlink transmission from a base station (Fig. 2: the BS 120 assign/allocate radio resources. 

Para. 28: "The number of downlink carriers for each WTRU may be different, resulting in 

N being different. The code orthogonality may not be maintained if the same set of resource 

blocks (RBs) are used for all WTRUs each having different N. In this case, different sets of 

RBs may be allocated for different sequence lengths"); 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 (The 

terminal schedule to receive downlink transmissions on single downlink component carrier, 

receiving control information a set of radio resources on a uplink primary component 

carrier associated with said first downlink component carrier and receive other downlink 

component and control information on a different set of radio resources (RB-resource 

block). see Para, 25 and 32-39, 103-14). (Para. 37: "The control information for each 

downlink carrier may be transmitted by using different RBs, different spreading 
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sequences/cyclic shifts or a combination of these. As an example, RBs m=l and m=3 may be 

used for control data transmission corresponding to two different downlink carriers. In 

this case, the mapping of the control data resources (frequency, sequence, cyclic shift) to 

the downlink carriers may be performed with Ll and/or L2/L3 signaling. This mapping 

may also be performed implicitly by using mapping rules. For example, the CQI for the 

second downlink carriers may be transmitted with the same spreading sequence/cyclic shift 

pair as for the first downlink carriers but on the next available RB") (Fig. 5-7: PUCCH 

resource block allocations). 

Regarding Claim 34, Bala teaches a user terminal for mobile communications, the user 

terminal comprising: a receiver to receive downlink transmissions from a base station (Fig. 2: 

transceiver 214 receives downlink transmission from the eNB-120); a transmitter to transmit 

control information associated with the downlink transmission to a base station (Fig. 2 

transceiver 221 transmit control information. See Para. 32); a controller to select radio 

resources for transmission of control information associated with downlink transmission (Fig. 2: 

the controller of the eNB schedule downlink transmission. see Para. 25, 26, 38 & 55) (Para. 

38: "In another embodiment for mapping of CQI, PMI and RI to physical resource 

elements in carrier aggregation, the PUCCH that carries the CQI (and any other possible 

control information such as scheduling request, ACK/NACK, etc.) is transmitted on more 

than one uplink component carrier. In an example method for transmission on more than 

one uplink carrier, there is one PUCCH per UL component carrier carrying control 

information corresponding to one DL component carrier"); the controller configured to 

select a first set of radio resources on an uplink component carrier if an assignment of a first 
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downlink component carrier for the downlink transmission is received; an 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 (RB-resource blocks. see Para, 25 

and 32-39, 103-14). (Para. 37: "The control information for each downlink carrier may be 

transmitted by using different RBs, different spreading sequences/cyclic shifts or a 

combination of these. As an example, RBs m=l and m=3 may be used for control data 

transmission corresponding to two different downlink carriers. In this case, the mapping of 

the control data resources (frequency, sequence, cyclic shift) to the downlink carriers may 

be performed with Ll and/or L2/L3 signaling. This mapping may also be performed 

implicitly by using mapping rules. For example, the CQI for the second downlink carriers 

may be transmitted with the same spreading sequence/cyclic shift pair as for the first 

downlink carriers but on the next available RB") (Fig. 5-7: PUCCH resource block 

allocations). 

CONCLUSION 

Any inquiry concerning this communication from the examiner should be directed to 
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normally be reached on Mon-Th 9:00 am to 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisors, Ghebretinsae, Temesghen can be reached on (571) 272-3017. 

Information regarding the status of an application may be obtaining from the patent 

application information retrieval (PAIR) system. Status information for the published 
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applications may be obtained from either private PAIR or public PAIR. Status information for 

unpublished application is available through private PAIR only. For more information about the 

PAIR system, see http://pair-direct.uspto.!!ov. Should you have any questions on access to the 

private PAIR system, contract the Electronics Business Center (EBC) at 866-217-9197. If you 

would like assistance from USPTO customer service representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA). 

/TEMESGHEN GHEBRETINSAE/ 

Supervisory Patent Examiner, Art Unit 2648 

12/17/12R 

/ Md. Talukder / 
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AMENDMENTSTOTHECL~MS 

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 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 resources on a 

uplink primary component carrier associated with said first downlink component 

carrier, wherein the first set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the 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, wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the second downlink component 

carrier and/or multiple component carriers. 

2. (Original) The method of claim 1 further comprising transmitting control information to 

the user terminal on a downlink component carrier to implicitly or explicitly indicate the first set 

of radio resources on the uplink primary component carrier. 
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3. (Original) The method of claim 2 further comprising transmitting control information to 

the user terminal on a downlink component carrier to implicitly or explicitly indicate the second 

set radio resources on the uplink primary component carrier. 

4. (Original) The method of claim 3 wherein at least one of the first and second sets of 

radio resources are indicated implicitly by at least one of a downlink control channel index, 

number of downlink component carriers, and user terminal identifier. 

5. (Original) The method of claim 3 wherein at least one of the first and second sets of 

radio resources are indicated explicitly by an uplink control channel index. 

6. (Original) The method of claim 5 wherein the explicit indication is transmitted as radio 

resource control signaling. 

7. (Original) The method of claim 1 further comprising transmitting an acknowledgement 

resource indication on a downlink component carrier to dynamically assign said second set of 

radio resources on the uplink primary component carrier to the user terminal when the user 

terminal is scheduled to receive downlink transmissions on the second single downlink 

component carrier or multiple downlink component carriers. 

8. (Original) The method of claim 7 wherein the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources. 

9. (Currently amended) A base station comprising: 
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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 said user terminal, the downlink 

controller configured to 

schedule downlink transmissions to a 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. wherein the first set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the 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, wherein the second set of radio 

resources is reserved for user terminals scheduled to receive downlink 

transmissions on the second downlink component carrier and/or multiple 

component carriers. 

10. (Original) The base station of claim 9 wherein the controller is further configured to 

transmit control information to the user terminal on a downlink component carrier to implicitly or 

explicitly indicate the first set of radio resources on the uplink primary component carrier. 
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11. (Original) The base station of claim 10 wherein the controller is further configured to 

transmit control information to the user terminal on a downlink component carrier to implicitly or 

explicitly indicate the second set of radio resources on the uplink primary component carrier. 

12. (Original) The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources implicitly by sending at least 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier. 

13. (Original) The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources explicitly by sending an 

uplink control channel index. 

14. (Original) The base station of claim 13 wherein the controller is further configured to 

send the explicit indication as radio resource control signaling. 

15. (Original) The base station of claim 9 wherein the controller is further configured to 

transmit an acknowledgement resource indication on a downlink component carrier to 

dynamically assign said second set of radio resources on the uplink primary component carrier 

to the user terminal when the user terminal is scheduled to receive downlink transmissions on 

the second single downlink component carrier or multiple downlink component carriers. 

16. (Original) The base station of claim 15 wherein the acknowledgement resource 

indication selects the second set of resources from a semi-static set of uplink resources. 
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17. (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 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, wherein 

the first set of radio resources is reserved for user terminals scheduled to receive 

downlink transmissions on the first downlink component carrier; 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 for the downlink transmission is received, wherein 

the second set of radio resources is reserved for user terminals scheduled to 

receive downlink transmissions on the second downlink component carrier and/or 

multiple component carriers. 

18. (Original) The method of claim 17 further comprising transmitting user data on the 

second set of radio resources if a single downlink component carrier is assigned for the 

downlink transmission. 

19. (Original) The method of claim 17 further comprising receiving control information from 

the base station on a downlink component carrier implicitly or explicitly indicating the second set 

of radio resources on the uplink primary component carrier. 
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20. (Original) The method of claim 19 wherein receiving control information comprises 

receiving one of a downlink control channel index, number of downlink component carriers, and 

user terminal identifier implicitly identifying said second set of resources. 

21. (Original) The method of claim 19 wherein receiving control information comprises 

receiving an uplink control channel index explicitly identifying said second set of resources. 

22. (Original) The method of claim 21 wherein the explicit indication is received as radio 

resource control signaling. 

23. (Original) The method of claim 17 further comprising receiving, from a base station, an 

acknowledgement resource indication on a downlink component carrier dynamically assigning 

said second set of radio resources on the uplink primary component carrier when the user 

terminal is scheduled to receive downlink transmissions on the second single downlink 

component carrier or multiple downlink component carriers. 

24. (Original) The method of claim 23 further comprising selecting the second set of 

resources from a semi-static set of uplink resources responsive to the acknowledgement 

resource indication. 

25. (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 
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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 on an uplink component carrier if an 

assignment of a single downlink component carrier for the downlink 

transmission is received, wherein the first set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the first downlink component carrier; 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, wherein the second set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the second downlink component carrier and/or multiple component 

carriers. 

26. (Original) The user terminal of claim 25 configured to transmit user data on the second 

set of radio resources if a single downlink component carrier is assigned for the downlink 

transmission. 

27. (Original) The user terminal of claim 25 wherein the controller is further configured to 

receive control information from the base station on a downlink component carrier implicitly or 

explicitly identifying the second set of radio resources on the uplink primary component carrier. 

28. (Original) The user terminal of claim 27 wherein the controller is further configured to 

receive at least one of a downlink control channel index, number of downlink component 

carriers, and user terminal identifier implicitly identifying the second set of radio resources. 
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29. (Original) The user terminal of claim 27 wherein the controller is further configured to 

receive an uplink control channel index explicitly identifying the second set of radio resources on 

the uplink primary component carrier. 

30. (Original) The user terminal of claim 29 wherein the controller is further configured to 

receive the explicit indication as radio resource control signaling. 

31. (Original) The user terminal of claim 25 wherein the controller is further configured to 

receive, from a base station, an acknowledgement resource indication on a downlink 

component carrier dynamically assigning said second set of radio resources on the uplink 

primary component carrier when the user terminal is scheduled to receive downlink 

transmissions on the second single downlink component carrier or multiple downlink component 

carriers. 

32. (Original) The user terminal of claim 31 wherein the controller is configured to select the 

second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication. 

33. (Currently amended) A method implemented by a user terminal in a mobile 

communication network, the method comprising: 

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 
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downlink component carrier for the downlink transmission is received. wherein 

the first set of radio resources is reserved for user terminals scheduled to receive 

downlink transmissions on the first downlink component carrier; 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.,_ 

wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the second downlink component 

carrier and/or multiple component carriers. 

34. (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 downlink transmission, the controller 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. wherein the first set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the first downlink component carrier; 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. wherein the second set of radio resources is 
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reserved for user terminals scheduled to receive downlink transmissions 

on the second downlink component carrier and/or multiple component 

carriers. 
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In response to the Official Office Action dated December 19, 2012, claims 1, 9, 17, 25, 

33, and 34 have been amended. Applicant respectfully submits that the claims are allowable 

over the cited prior art. Accordingly, reconsideration of this application in light of the following 

remarks is respectfully requested. 

The claimed invention relates to transmission of scheduling information in a 

communication system using carrier aggregation. The downlink channel comprises multiple 

downlink component carriers. A user terminal may be scheduled on any one of the downlink 

component carriers, or on multiple component carriers. In exemplary embodiments of the 

invention, the transmission of uplink control information associated with downlink transmissions 

on multiple aggregated downlink component carriers is transmitted on a single, uplink 

component carrier. The uplink component carrier designated to carry uplink control information 

is called the uplink primary component carrier (PCC). A first set of resources on the uplink PCC 

are reserved for single-carrier user terminals scheduled to receive on a first downlink 

component carrier, e.g. the uplink component carrier associated with the uplink PCC. A second 

set of resources on the same uplink PCC are semi-statically reserved for single-carrier user 

terminals scheduled to receive on a second downlink component carrier, or multi-carrier user 

terminals scheduled to receive downlink transmissions on multiple downlink component carriers. 

The second set of resources can be dynamically shared by the multi-carrier user terminals to 

reduce the amount of radio resources needed to support the multi-carrier user terminals. 

Claims 1 and 9 are directed to a base station in a multi-carrier communication system 

using carrier aggregation. Claims 1 and 9 recite that, if a user terminal is scheduled to receive 

downlink transmissions on a first single downlink component carrier, the base station receives 

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 
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component carrier. Claims 1 and 9 further recite that if the user terminal is scheduled to receive 

downlink transmissions on a second single downlink component carrier or multiple downlink 

component carriers, the base station receives control information associated with the downlink 

transmissions to the user terminal on a second set of radio resources on the uplink primary 

component carrier. The claims have been amended to clarify that the first set of radio resources 

is reserved for user terminals scheduled to receive downlink transmissions on the first downlink 

component carrier, and that the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the second downlink component carrier and/or 

multiple component carriers. 

Claims 1 and 9 have been rejected as being anticipated by Bala (US 2010/0098012). 

Bala discloses techniques for transmitting uplink control information in a multi-carrier 

communication system that uses carrier aggregation. Bala describes techniques for allocating 

resources on the PUCCH in order to control the peak to average power ratio (PAPR) on the 

uplink control channel. However, Bala does not disclose the claimed first and second sets of 

radio resources. Rather, Bala discloses that the multi-carrier-carrier user terminals may be 

assigned more RBs (radio resources) than single-carrier user terminals. Bala does not state, 

however, that different sets of radio resources are reserved for multi-carrier and single-carrier 

user terminals. Because Bala does not disclose the claimed first and second sets of resources, 

Bala does not anticipate claims 1 and 9. 

Claims 17, 25, 33, and 34 are directed to a base station in a multi-carrier communication 

system. Claims 17, 25, 33, and 34 all recite first and second sets of radio resources. The first 

set of radio resources in claims 17, 25, 33, and 34 is reserved for user terminals scheduled to 

receive downlink transmissions on a first single downlink component carrier. The second set of 

radio resources is reserved for user terminals scheduled to receive downlink transmissions on a 

second single downlink component carrier (claims 17 and 25), or on multiple downlink 
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component carriers (claims 33 and 34). Claims 17, 25, 33, and 34 further recite that, if a user 

terminal is scheduled to receive downlink transmissions on a first single downlink component 

carrier, the user terminal selects the first set of radio resources for transmission of control 

information associated with the downlink transmissions to the user terminal. Claims 17 and 25 

further recite that if the user terminal is scheduled to receive downlink transmissions on multiple 

downlink component carriers, the user terminal selects the second set of radio resources for 

transmission of control information associated with the downlink transmissions to the user 

terminal. Claims 33 and 34 further recite that if the user terminal is scheduled to receive 

downlink transmissions on a second single downlink component carrier, the user terminal 

selects the second set of radio resources for transmission of control information associated with 

the downlink transmissions to the user terminal. 

Claims 17, 25, 33, and 34 have been rejected as being anticipated by Bala (US 

2010/0098012). As noted above, Bala does not disclose the claimed first and second sets of 

reserved radio resources as recited in claims 17, 25, 33 and 34. Therefore, claims 17, 25, 33 

and 34 are allowable for the same reasons as claims 1 and 9. 

The dependent claims all depend directly or indirectly from allowable independent claims 

and are therefore believed to be allowable for the same reasons. 

Claims 7, 15, 23, and 31 further recite an acknowledgement resource indicator to 

dynamically assign the second set of radio resources on the primary uplink component carrier 

when the user terminal is scheduled to receive a downlink transmission on the second downlink 

component carrier or multiple downlink component carriers. Bala does not disclose any element 

analogous to the claimed acknowledgement resource indicator. Accordingly, these claims are 

believed to be allowable for this additional reason. 
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For the forgoing reasons, it is submitted that the application is in condition for allowance 

and notice to such effect is respectfully requested. 

Dated: March 19, 2013 

Respectfully submitted, 

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

fh»d[J_~ 
David E. Bennett 
Registration No.: 32,194 
Telephone: (919) 854-1844 
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1. It would be of great assistance to the office if all incoming papers pertaining to a 

filed application carried the following items: 

i. Application number (checked for accuracy, including series code and 
serial no.). 

ii. Group art unit number (copied from most recent Office communication). 
iii. Filing date. 
iv. Name of the examiner who prepared the most recent Office action. 
v. Title of invention. 
vi. Confirmation number (See MPEP § 503). 

Response to Arguments 

2. Applicant's arguments with respect to claims 1 have been considered but are moot 

in view of the new ground(s) of rejection. 

Claim Rejection- 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

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

Claims 1-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nory 

(Pub No. 2010/0232373) and further in view of Pan (Pub No. 2010/0271970). 

Regarding claim 1, N ory teaches a method implemented by a base station of 

receiving control information from a user terminal (Fig. 3 & 4), the method comprising: 

scheduling downlink transmissions to said user terminal on one or more downlink 

component carriers (Para. 49: " .. . If a sub frame n+ 1 with single component carrier 
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allocation must follow a sub frame n with multi-component carrier allocation, both 

POCCH-1 and POCCH-2 can be transmitted in a sub-frame n+l to only schedule 

the single component carrier resource assignment ... "); if the user terminal is 

scheduled to receive downlink transmissions on a first single downlink component 

carrier, receiving control information on a first set of radio resources, wherein the first 

set of radio resources is reserved for user terminals scheduled to receive downlink 

transmissions on the first downlink component carrier wherein the first set of radio 

resources is reserved for user terminals scheduled to receive downlink transmissions on 

the first downlink component carrier (Para. 36: " .. .if the UE is configured to receive 

POSCH on a set of two component carrier, a first set of ten of the twenty bits in the 

RB assignment field can signal the resource block allocation for the first 

component carrier) (also Para. 13-17); 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 on a second set of radio 

resources, wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the second downlink component carrier 

and/or multiple component carriers (Para. 36: " ... the remaining ten bits can signal 

the resource block allocation for the second component carrier. Alternately, if the 

UE is configured to receive POSCH on only one component carrier then twenty 

eight bits can be used for RB assignment field to signal the resource block 

allocation for that single component carrier. In addition to this, if the UE is 

configured to receive POSCH on only one component carrier, UE can interpret 

that the Resource Block assignment bits are signaling a resource block assignment 
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in groups of 4 resource blocks each. If the UE is configured to receive POSCH on a 

set of two component carriers, UE can interpret that the Resource Block 

assignment bits are signaling resource blocks in groups of 12 resource blocks 

each"). 

N ory fails to teach that the control information associated with the downlink 

transmissions to the user terminal on uplink primary component carrier associated with 

said first downlink component carrier. 

In a same field of endeavor, Pan teaches the control information associated with 

the downlink transmissions to the user terminal on uplink primary component carrier 

associated with downlink component carrier (Para. 41: " ... the WTRU may use the 

same UL/DL carrier association rule for both UCI and DCI transmission. In order 

to indicate which UL component carrier that an UL grant is intended, the UL 

component carrier may be associated with a DL component carrier in such way 

that if an UL grant is transmitted in a DL component carrier x, then the UL grant 

is intended for an UL component carrier y where a mapping function f( ) that 

maps a DL component carrier x to UL component carrier y by y=f(x) ... ") and 

(Para. 36: "For asymmetric carrier aggregation in which there are more configured 

DL carriers than UL component carriers, the WTRU may use UCI grouping in 

conjunction with single or multiple PUCCH(s) with combined joint coding, 

multiplexing or bundling techniques, periodic or aperiodic PUSCH, or 

combinations of PUCCH and PUSCH to transmit the UCL.") (Also Para. 24, 32, 

47, 54,101, 102). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to 
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which this invention pertains at the time it was made to use uplink downlink control 

information transmission process of Pan's disclosure with resource allocation system for 

multiple component carriers, as taught by Nory. Doing so would have resulted in 

efficiently using and assigning resource blocks in uplink and downlink transmission 

system. 

Regarding claim 2, 10, N ory teaches that the control information to the user 

terminal on a downlink component carrier to implicitly or explicitly indicate the first set 

of radio resources on the uplink primary component carrier ( abstract: " ... The 

transceiver is also configured to receive a second control message on the anchor 

carrier, the second control message associated with a set of component carriers, the 

set of component carriers are distinct from the anchor carrier. The controller 

determines a resource assignment for at least one component carrier in the set of 

component carriers using both the first and the second control messages"). 

Regarding claim 3, 11, N ory teaches transmitting control information to the user 

terminal on a downlink component carrier to implicitly or explicitly indicate the second 

set radio resources on the uplink primary component carrier (Para. 36: " .. .if the UE is 

configured to receive POSCH on a set of two component carrier, a first set of ten of 

the twenty bits in the RB assignment field can signal the resource block allocation 

for the first component carrier and the remaining ten bits can signal the resource 

block allocation for the second component carrier ... "). 

Regarding claim 4, 12, N ory teaches at least one of the first and second sets of 

radio resources are indicated implicitly by at least one of a downlink control channel 

index, number of downlink component carriers, and user terminal identifier (Fig. 3). 
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Regarding claim 5, 13, N ory teaches one of the first and second sets of radio 

resources are indicated explicitly by an uplink control channel index (Para. 26: 

" ... Feedback transmission from the UE is possible on physical uplink control 

channel/physical uplink shared channel (PUC CH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based 

on the lowest index of the Control Channel element (CCE) on which POCCH-A is 

transmitted. When a POSCH is also scheduled to the UE in the same sub-frame as 

the POCCH-A, multiple ACK/NACKs (one each for POCCH-A and the POSCH) 

can be transmitted using multiple PUCCH resources ... "). 

Regarding claim 6, 14, Nory teaches the explicit indication is transmitted as 

radio resource control signaling (Para. 22: "In first exemplary implementation, the 

base station configures UE via radio resource control (RRC) signaling with an 

anchor carrier. The UE is expected to only monitor POCCH messages from the 

anchor carrier after initial access. Before assigning resources on non-anchor 

component carriers via individual POCCH in each component carrier, base unit 

sends a configuration message to the UE instructing the UE, the set of component 

carriers, whose POCCH messages are also expected to be monitored ... "). 

Regarding claim 7, 15, Nory teaches transmitting an acknowledgement resource 

indication on a downlink component carrier to dynamically assign said second set of 

radio resources on the uplink primary component carrier to the user terminal when the 

user terminal is scheduled to receive downlink transmissions on the second single 

downlink component carrier or multiple downlink component carriers (Para. 25: " ... The 

POCCH-A can also include or indicate resources for acknowledging the 
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transmission of the configuration message to increase reliability of signaling of the 

configuration message. Optionally, the base unit can also instruct the UE to send 

CQI for the set of component carriers identified in the long term bitmap by 

signaling a CQI-only uplink grant in the same sub-frame where POCCH-A is 

transmitted. The configuration message can also optionally include a time offset 

limit before which UE should configure its receiver to monitor POCCH messages 

from multiple component carriers") and (Para. 26, 36 & 40). 

Regarding claim 8, 16, Nory teaches the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources (Para. 27: 

"In a third exemplary implementation, the base station configures UE via radio 

resource control (RRC) signaling with an anchor carrier. The UE is expected to 

only monitor the anchor carrier after initial access. Before assigning resources on 

component carriers other than the anchor carrier, base unit sends a configuration 

message to the UE, instructing it, the set of component carriers, where POSCH 

resource allocations are expected. The configuration message allows the UE to 

semi-statically configure its receiver to receive POSCH on the set of component 

carriers"). 

Regarding claim 9, Nory teaches a base station comprising (Fig. 1 & 3): 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 said user terminal, the 

downlink controller configured to schedule downlink transmissions to a user terminal on 

one or more downlink component carriers (Para. 49: " ... If a sub frame n+ 1 with single 

component carrier allocation must follow a sub frame n with multi-component 
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carrier allocation, both POCCH-1 and POCCH-2 can be transmitted in a sub-

frame n+ 1 to only schedule the single component carrier resource assignment ... "); 

if the user terminal is scheduled to receive downlink transmissions on a first single 

downlink component carrier, receiving control information on a first set of radio 

resources, wherein the first set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the first downlink component carrier 

wherein the first set of radio resources is reserved for user terminals scheduled to 

receive downlink transmissions on the first downlink component carrier (Para. 36: " .. .if 

the UE is configured to receive POSCH on a set of two component carrier, a first 

set of ten of the twenty bits in the RB assignment field can signal the resource block 

allocation for the first component carrier) ( also Para. 13-17); 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 on a 

second set of radio resources, wherein the second set of radio resources is reserved for 

user terminals scheduled to receive downlink transmissions on the second downlink 

component carrier and/or multiple component carriers (Para. 36: " ... the remaining ten 

bits can signal the resource block allocation for the second component carrier. 

Alternately, if the UE is configured to receive POSCH on only one component 

carrier then twenty eight bits can be used for RB assignment field to signal the 

resource block allocation for that single component carrier. In addition to this, if 

the UE is configured to receive POSCH on only one component carrier, UE can 

interpret that the Resource Block assignment bits are signaling a resource block 

assignment in groups of 4 resource blocks each. If the UE is configured to receive 
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POSCH on a set of two component carriers, UE can interpret that the Resource 

Block assignment bits are signaling resource blocks in groups of 12 resource blocks 

each"). 

N ory fails to teach that the control information associated with the downlink 

transmissions to the user terminal on uplink primary component carrier associated with 

said first downlink component carrier. 

In a same field of endeavor, Pan teaches the control information associated with 

the downlink transmissions to the user terminal on uplink primary component carrier 

associated with downlink component carrier (Para. 41: " ... the WTRU may use the 

same UL/DL carrier association rule for both UCI and DCI transmission. In order 

to indicate which UL component carrier that an UL grant is intended, the UL 

component carrier may be associated with a DL component carrier in such way 

that if an UL grant is transmitted in a DL component carrier x, then the UL grant 

is intended for an UL component carrier y where a mapping function f( ) that 

maps a DL component carrier x to UL component carrier y by y=f(x) ... ") and 

(Para. 36: "For asymmetric carrier aggregation in which there are more configured 

DL carriers than UL component carriers, the WTRU may use UCI grouping in 

conjunction with single or multiple PUCCH(s) with combined joint coding, 

multiplexing or bundling techniques, periodic or aperiodic PUSCH, or 

combinations of PUCCH and PUSCH to transmit the UCL.") (Also Para. 24, 32, 

47, 54,101, 102). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to 

which this invention pertains at the time it was made to use uplink downlink control 
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information transmission process of Pan's disclosure with resource allocation system for 

multiple component carriers, as taught by Nory. Doing so would have resulted in 

efficiently using and assigning resource blocks in uplink and downlink transmission 

system. 

Regarding claim 17, Claim 17 corresponds to claim 9 and is analyzed 

accordingly. 

Regarding claim 18, N ory teaches transmitting user data on the second set of 

radio resources if a single downlink component carrier is assigned for the downlink 

transmission (Para. 36: "Alternately, if the UE is configured to receive POSCH on 

only one component carrier then twenty eight bits can be used for RB assignment 

field to signal the resource block allocation for that single component carrier. In 

addition to this, if the UE is configured to receive POSCH on only one component 

carrier, UE can interpret that the Resource Block assignment bits are signaling a 

resource block assignment in groups of 4 resource blocks each"). 

Regarding claim 19, Claim 19 corresponds to claim 2 and is analyzed 

accordingly. 

Regarding claim 20, Claim 20 corresponds to claim 3 and is analyzed 

accordingly. 

Regarding claim 21, Claim 21 corresponds to claim 5 and is analyzed 

accordingly. 

Regarding claim 22, Claim 22 corresponds to claim 6 and is analyzed 

accordingly. 

Regarding claim 23, Claim 23 corresponds to claim 7 and is analyzed 
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accordingly. 

Regarding claim 24, Claim 24 corresponds to claim 8 and is analyzed 

accordingly. 

Regarding claim 25, Nory teaches user terminal for mobile communications, the 

user terminal comprising: a receiver to receive downlink transmissions from a base 

station (Fig. 1); a transmitter to transmit control information associated with the 

downlink transmission to a base station (Fig. 1: remote unit receive and transmit 

signals to the base unit); and a controller to select radio resources for transmission of 

control information associated with the downlink transmissions (Fig. 3), the controller 

configured to: select a first set of radio resources if an assignment of a single downlink 

component carrier for the downlink transmission is received, wherein the first set of 

radio resources is reserved for user terminals scheduled to receive downlink 

transmissions on the first downlink component carrier (Para. 36: "The 'Resource Block 

assignment' bits signal the resource blocks assigned to the UE for receiving 

POSCH transmissions within each component carrier. UE can choose an 

appropriate mapping function to map the Resource Block assignment bits to a set 

of resource block indices assigned for POSCH transmission. The mapping function 

can be a "type O" mapping function or a "type 1" mapping function or a "type 2" 

mapping function as described in 3GPP TS 36.213 section 7.1.6. For example, if the 

UE is configured to receive POSCH on a set of two component carriers, a first set 

of ten of the twenty bits in the RB assignment field can signal the resource block 

allocation for the first component carrier"); and select a second set of radio resources 

on the uplink component carrier if an assignment of multiple downlink component 
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carriers for the downlink transmission is received, wherein the second set of radio 

resources is reserved for user terminals scheduled to receive downlink transmissions on 

the second downlink component carrier and/or multiple component carriers Para. 36: 

"the remaining ten bits can signal the resource block allocation for the second 

component carrier. Alternately, if the UE is configured to receive POSCH on only 

one component carrier then twenty eight bits can be used for RB assignment field 

to signal the resource block allocation for that single component carrier. In 

addition to this, if the UE is configured to receive POSCH on only one component 

carrier, UE can interpret that the Resource Block assignment bits are signaling a 

resource block assignment in groups of 4 resource blocks each. If the UE is 

configured to receive POSCH on a set of two component carriers, UE can interpret 

that the Resource Block assignment bits are signaling resource blocks in groups of 

12 resource blocks each. In a different example, the RB assignment bits in 

POCCH-2 can be used to signal an offset value to the RB assignment of the anchor 

carrier (signaled in POCCH-1) for determining the RB assignment for the 

component carrier"). 

N ory fails to teach that the control information associated with the downlink 

transmissions to the user terminal on uplink primary component carrier. 

In a same field of endeavor, Pan teaches the control information associated with 

the downlink transmissions to the user terminal on uplink primary component carrier 

(Para. 41: " ... the WTRU may use the same UL/DL carrier association rule for both 

UCI and OCI transmission. In order to indicate which UL component carrier that 

an UL grant is intended, the UL component carrier may be associated with a OL 
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component carrier in such way that if an UL grant is transmitted in a OL 

component carrier x, then the UL grant is intended for an UL component carrier y 

where a mapping function f( ) that maps a OL component carrier x to UL 

component carrier y by y=f(x) ... ") and (Para. 36: "For asymmetric carrier 

aggregation in which there are more configured OL carriers than UL component 

carriers, the WTRU may use UCI grouping in conjunction with single or multiple 

PUCCH(s) with combined joint coding, multiplexing or bundling techniques, 

periodic or aperiodic PUSCH, or combinations of PUC CH and PUSCH to transmit 

the UCL.") (Also Para. 24, 32, 47, 54,101, 102). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to 

which this invention pertains at the time it was made to use uplink downlink control 

information transmission process of Pan's disclosure with resource allocation system for 

multiple component carriers, as taught by Nory. Doing so would have resulted in 

efficiently using and assigning resource blocks in uplink and downlink transmission 

system. 

Regarding claim 26, N ory teaches transmitting user data on the second set of 

radio resources if a single downlink component carrier is assigned for the downlink 

transmission (Para. 36: "Alternately, if the UE is configured to receive POSCH on 

only one component carrier then twenty eight bits can be used for RB assignment 

field to signal the resource block allocation for that single component carrier. In 

addition to this, if the UE is configured to receive POSCH on only one component 

carrier, UE can interpret that the Resource Block assignment bits are signaling a 

resource block assignment in groups of 4 resource blocks each"). 
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Regarding claim 27, Nory teaches the controller is further configured to receive 

control information from the base station on a downlink component carrier implicitly or 

explicitly identifying the second set of radio resources on the uplink primary component 

carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set of two 

component carrier, a first set of ten of the twenty bits in the RB assignment field 

can signal the resource block allocation for the first component carrier and the 

remaining ten bits can signal the resource block allocation for the second 

component carrier ... "). 

Regarding claim 28, Nory teaches the controller is further configured to receive 

at least one of a downlink control channel index, number of downlink component 

carriers, and user terminal identifier implicitly identifying the second set of radio 

resources (Fig. 3). 

Regarding claim 29, Nory teaches one of the first and second sets of radio 

resources are indicated explicitly by an uplink control channel index (Para. 26: 

" ... Feedback transmission from the UE is possible on physical uplink control 

channel/physical uplink shared channel (PUC CH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based 

on the lowest index of the Control Channel element (CCE) on which POCCH-A is 

transmitted. When a POSCH is also scheduled to the UE in the same sub-frame as 

the POCCH-A, multiple ACK/NACKs (one each for POCCH-A and the POSCH) 

can be transmitted using multiple PUCCH resources ... "). 

Regarding claim 30, N ory teaches the explicit indication is transmitted as radio 

resource control signaling (Para. 22: "In first exemplary implementation, the base 
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station configures UE via radio resource control (RRC) signaling with an anchor 

carrier. The UE is expected to only monitor PDCCH messages from the anchor 

carrier after initial access. Before assigning resources on non-anchor component 

carriers via individual PDCCH in each component carrier, base unit sends a 

configuration message to the UE instructing the UE, the set of component carriers, 

whose PDCCH messages are also expected to be monitored ... "). 

Regarding claim 31, Nory teaches the controller is further configured to receive, 

from a base station, an acknowledgement resource indication on a downlink component 

carrier dynamically assigning said second set of radio resources on the uplink primary 

component carrier when the user terminal is scheduled to receive downlink 

transmissions on the second single downlink component carrier or multiple downlink 

component carriers (Para. 25: " ... The PDCCH-A can also include or indicate 

resources for acknowledging the transmission of the configuration message to 

increase reliability of signaling of the configuration message. Optionally, the base 

unit can also instruct the UE to send CQI for the set of component carriers 

identified in the long term bitmap by signaling a CQI-only uplink grant in the 

same sub-frame where PDCCH-A is transmitted. The configuration message can 

also optionally include a time offset limit before which UE should configure its 

receiver to monitor PDCCH messages from multiple component carriers") and 

(Para. 26, 36 & 40). 

Regarding claim 32, Nory teaches the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources (Para. 27: 

"In a third exemplary implementation, the base station configures UE via radio 
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resource control (RRC) signaling with an anchor carrier. The UE is expected to 

only monitor the anchor carrier after initial access. Before assigning resources on 

component carriers other than the anchor carrier, base unit sends a configuration 

message to the UE, instructing it, the set of component carriers, where POSCH 

resource allocations are expected. The configuration message allows the UE to 

semi-statically configure its receiver to receive POSCH on the set of component 

carriers"). 

Regarding claim 33, Claim 33 corresponds to claim 17 & 9 and is analyzed 

accordingly. 

Regarding claim 34, Claim 34 corresponds to claim 25 and is analyzed 

accordingly. 

CONCLUSION 

Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CPR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CPR 1.136(a) will be calculated from the mailing date of the 
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advisory action. In no event, however, will the statutory period for reply expire later than 

SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication from the examiner should be directed 

to Patent Examiner Md Talukder whose telephone number is (571) 270-3222. The 

examiner can normally be reached on Mon-Th 8:00 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisors, Ghebretinsae, Temesghen can be reached on (571) 272-3017. 

Information regarding the status of an application may be obtaining from the 

patent application information retrieval (PAIR) system. Status information for the 

published applications may be obtained from either private PAIR or public PAIR. Status 
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-~~~ ~~-~~ ...:: . . ~-~~~-~ ~ ~ . LJ•2 (set group) near6 (radio resource) with I US-A3PUB; • nN 2013/06/18 

(DL down$1ink) near3 (component I USPAT 13:58 
_____ near3 carrier) J ·---·-- . . . . ·-
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AMENDMENTSTOTHECL~MS 

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 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 associated with an uplink primary component carrier, 

receiving control information associated with the downlink transmissions to the 

user terminal on a first set of radio resources on a the uplink primary component 

carrier associated with said first downlink component carrier, wherein the first set 

of radio resources is reserved for user terminals scheduled to receive downlink 

transmissions on the 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, wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the second downlink component 

carrier and/or multiple component carriers. 

2. (Original) The method of claim 1 further comprising transmitting control information to 

the user terminal on a downlink component carrier to implicitly or explicitly indicate the first set 

of radio resources on the uplink primary component carrier. 
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3. (Original) The method of claim 2 further comprising transmitting control information to 

the user terminal on a downlink component carrier to implicitly or explicitly indicate the second 

set radio resources on the uplink primary component carrier. 

4. (Original) The method of claim 3 wherein at least one of the first and second sets of 

radio resources are indicated implicitly by at least one of a downlink control channel index, 

number of downlink component carriers, and user terminal identifier. 

5. (Original) The method of claim 3 wherein at least one of the first and second sets of 

radio resources are indicated explicitly by an uplink control channel index. 

6. (Original) The method of claim 5 wherein the explicit indication is transmitted as radio 

resource control signaling. 

7. (Original) The method of claim 1 further comprising transmitting an acknowledgement 

resource indication on a downlink component carrier to dynamically assign said second set of 

radio resources on the uplink primary component carrier to the user terminal when the user 

terminal is scheduled to receive downlink transmissions on the second single downlink 

component carrier or multiple downlink component carriers. 

8. (Original) The method of claim 7 wherein the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources. 

9. (Currently amended) A base station comprising: 
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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 said user terminal, the downlink 

controller configured to 

schedule downlink transmissions to a 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 associated with an uplink primary 

component carrier, receive control information associated with the 

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

resources on a the uplink primary component carrier associated with said 

first downlink component carrier, wherein the first set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the 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, wherein the second set of radio 

resources is reserved for user terminals scheduled to receive downlink 

transmissions on the second downlink component carrier and/or multiple 

component carriers. 
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10. (Original) The base station of claim 9 wherein the controller is further configured to 

transmit control information to the user terminal on a downlink component carrier to implicitly or 

explicitly indicate the first set of radio resources on the uplink primary component carrier. 

11. (Original) The base station of claim 10 wherein the controller is further configured to 

transmit control information to the user terminal on a downlink component carrier to implicitly or 

explicitly indicate the second set of radio resources on the uplink primary component carrier. 

12. (Original) The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources implicitly by sending at least 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier. 

13. (Original) The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources explicitly by sending an 

uplink control channel index. 

14. (Original) The base station of claim 13 wherein the controller is further configured to 

send the explicit indication as radio resource control signaling. 

15. (Original) The base station of claim 9 wherein the controller is further configured to 

transmit an acknowledgement resource indication on a downlink component carrier to 

dynamically assign said second set of radio resources on the uplink primary component carrier 

to the user terminal when the user terminal is scheduled to receive downlink transmissions on 

the second single downlink component carrier or multiple downlink component carriers. 
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16. (Original) The base station of claim 15 wherein the acknowledgement resource 

indication selects the second set of resources from a semi-static set of uplink resources. 

17. (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 control information associated with the downlink transmissions on a first set 

of radio resources on an uplink primary component carrier if an assignment of.§ 

single downlink component carrier associated with the uplink primary component 

carrier is received for the downlink transmission is received, wherein the first set 

of radio resources is reserved for user terminals scheduled to receive downlink 

transmissions on the first downlink component carrier; 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, 

wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the second downlink component 

carrier and/or multiple component carriers. 

18. (Original) The method of claim 17 further comprising transmitting user data on the 

second set of radio resources if a single downlink component carrier is assigned for the 

downlink transmission. 
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19. (Original) The method of claim 17 further comprising receiving control information from 

the base station on a downlink component carrier implicitly or explicitly indicating the second set 

of radio resources on the uplink primary component carrier. 

20. (Original) The method of claim 19 wherein receiving control information comprises 

receiving one of a downlink control channel index, number of downlink component carriers, and 

user terminal identifier implicitly identifying said second set of resources. 

21. (Original) The method of claim 19 wherein receiving control information comprises 

receiving an uplink control channel index explicitly identifying said second set of resources. 

22. (Original) The method of claim 21 wherein the explicit indication is received as radio 

resource control signaling. 

23. (Original) The method of claim 17 further comprising receiving, from a base station, an 

acknowledgement resource indication on a downlink component carrier dynamically assigning 

said second set of radio resources on the uplink primary component carrier when the user 

terminal is scheduled to receive downlink transmissions on the second single downlink 

component carrier or multiple downlink component carriers. 

24. (Original) The method of claim 23 further comprising selecting the second set of 

resources from a semi-static set of uplink resources responsive to the acknowledgement 

resource indication. 
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25. (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 on an uplink primary component carrier if an 

assignment of a single downlink component carrier associated with the 

uplink primary component carrier is received for the downlink 

transmission is reeeived, wherein the first set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the first downlink component carrier; 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, wherein the second set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the second downlink component carrier and/or multiple component 

carriers. 

26. (Original) The user terminal of claim 25 configured to transmit user data on the second 

set of radio resources if a single downlink component carrier is assigned for the downlink 

transmission. 
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27. (Original) The user terminal of claim 25 wherein the controller is further configured to 

receive control information from the base station on a downlink component carrier implicitly or 

explicitly identifying the second set of radio resources on the uplink primary component carrier. 

28. (Original) The user terminal of claim 27 wherein the controller is further configured to 

receive at least one of a downlink control channel index, number of downlink component 

carriers, and user terminal identifier implicitly identifying the second set of radio resources. 

29. (Original) The user terminal of claim 27 wherein the controller is further configured to 

receive an uplink control channel index explicitly identifying the second set of radio resources on 

the uplink primary component carrier. 

30. (Original) The user terminal of claim 29 wherein the controller is further configured to 

receive the explicit indication as radio resource control signaling. 

31. (Original) The user terminal of claim 25 wherein the controller is further configured to 

receive, from a base station, an acknowledgement resource indication on a downlink 

component carrier dynamically assigning said second set of radio resources on the uplink 

primary component carrier when the user terminal is scheduled to receive downlink 

transmissions on the second single downlink component carrier or multiple downlink component 

carriers. 

32. (Original) The user terminal of claim 31 wherein the controller is configured to select the 

second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication. 
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33. (Currently amended) A method implemented by a user terminal in a mobile 

communication network, the method comprising: 

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 primary component carrier if an assignment of a 

first downlink component carrier associated with the uplink primary component 

carrier is received for the downlink transmission is reeeived, wherein the first set 

of radio resources is reserved for user terminals scheduled to receive downlink 

transmissions on the first downlink component carrier; 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, 

wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the second downlink component 

carrier and/or multiple component carriers. 

34. (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 downlink transmission, the controller configured to: 
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select a first set of radio resources on an uplink primary component carrier if an 

assignment of a first downlink component carrier associated with the 

uplink primary component carrier is received for the downlink 

transmission is reeeived, wherein the first set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the first downlink component carrier; 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, wherein the second set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions 

on the second downlink component carrier and/or multiple component 

carriers. 
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In response to the Official Office Action dated July 3, 2013, Applicant has amended 

claims 1, 9, 17, 25, 33 and 34. Applicant respectfully submits that the claims 1-34 are allowable 

over the cited prior art. Accordingly, reconsideration of this application in light of the following 

remarks is respectfully requested. 

The invention discloses an uplink signaling mechanism for efficient transmission of 

control information in a communication system using carrier aggregation. The downlink channel 

comprises multiple downlink component carriers. A user terminal may be scheduled to receive 

downlink transmissions on any one of the downlink component carriers, or on multiple downlink 

component carriers. The uplink signaling mechanism allows the transmission, on a single uplink 

component carrier, of control information associated with downlink transmissions on one or 

multiple aggregated downlink component carriers. The uplink component carrier designated to 

carry uplink control information is called the uplink primary component carrier (UL-PCC). A user 

terminal transmits control information on a first set of radio resources on the UL-PCC if an 

assignment of a first single downlink component carrier for the downlink transmissions is 

received by the user terminal. And a user terminal transmits control information on a second set 

of radio resources on the UL-PCC if an assignment of a second single downlink component 

carrier or multiple downlink component carriers for the downlink transmissions is received by the 

user terminal. 

Independent claims 1, 9, 27, 25, 33 and 34 are rejected under 35 USC 103(a) as being 

obvious over Nory (US 2010/0232373) in view of Pan (US 2010/0271970). The cited 

references do not disclose transmitting/receiving uplink control information on a first set of radio 

resources for downlink transmission on a first single downlink component carrier, and 

transmitting/receiving uplink control information on a second set of radio resources for downlink 

transmissions on a second single downlink component carrier or on multiple downlink 
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component carriers. Accordingly, for reasons explained more fully below, Applicant believes 

that the claimed invention is allowable of the cited references. 

Nory discloses that the base station transmits a first control message on an 

anchor carrier in downlink for the UE to determine its POSCH resource assignment for a first set 

of component carriers. The base station also transmits a second control message on the same 

anchor carrier for the UE to determine its POSCH resource assignment for a second set of 

component carriers [see Fig. 3 and Fig. 4]. Nory also discloses that the UE can use the 

"Resource Block (RB) assignment" bits to determine the resource block indices assigned for 

POSCH transmissions. For example, if the UE is configured to receive POSCH on a set of two 

component carriers, a first set of ten of the twenty bits in the RB assignment field can signal the 

resource block allocation for the first component carrier and the remaining ten bits can signal 

the resource block allocation for the second component carrier [see 0036]. As acknowledged 

by the Examiner, Nory does not disclose transmitting uplink control information associated with 

the downlink transmissions to the user terminal on an uplink primary component carrier 

associated with a first downlink component carrier. 

Pan discloses transmitting control information associated with the downlink 

transmissions to the user terminal on an uplink component carrier associated with said first 

downlink component carrier [see 0041 ]. The Examiner contends that it would be obvious to 

modify Nory to transmit uplink control information on an uplink component carrier as taught by 

Pan. 

It is respectfully submitted that the combination of the prior art references does not teach 

the claimed invention. 

First, Nory discloses a downlink signaling mechanism while the claimed invention is 

related to a uplink signaling mechanism. In Nory, the "Resource Block (RB) assignment" bits are 

used to signal additional information to the UE. That is, the signal mechanism in Nory is 

13 of 15 



Samsung Ex. 1005 
Page 184 of 662

Application Ser. No. 12/896,993 
Attorney Docket No. 4015-6942 

P30138-US2 

performed on the downlink [see 0035]. Rather, in the claimed invention, the user terminal 

transmits uplink control information on the uplink primary component carrier (UL-PCC). Nory 

does not disclose any signal mechanism performed by the user terminal on a first set of radio 

resources and on a second set of radio resources on the uplink. Pan does not solve the 

deficiency. 

Second, in Nory, the base station transmits control messages on both the two sets of 

resources on the anchor carrier [see Fig. 3] while in the claimed invention, the user terminal 

transmits control information on either the first set of resources or the second set of resources 

on the uplink. In Nory, if the UE is configured to receive POSCH on a set of two component 

carriers, a first set of ten of the twenty bits in the RB assignment field can signal the resource 

block allocation for the first component carrier and the remaining ten bits can signal the 

resource block allocation for the second component carrier [see 0036]. That is, both the two 

sets of resources (twenty bits) in the RB assignment field are transmitted to the UE. However, in 

the claimed invention, a user terminal transmits control information on a first set of radio 

resources lf an assignment of a first single downlink component carrier for the downlink 

transmissions is received. And a user terminal transmits control information on a second set of 

radio resources lf an assignment of a second single downlink component carrier or multiple 

downlink component carriers for the downlink transmissions is received. Thus, the user terminal 

transmits control information on either the first set of resources or the second set of resources 

depending on what type of downlink assignment is received. That is, the user terminal does not 

transmit on both the first and the second sets of resources simultaneously. Nory does not 

disclose that the user terminal transmits control information on either the first set of resources or 

the second set of resources on the uplink. Pan does not solve the deficiency. 

The dependent claims all depend directly or indirectly from allowable independent claims 

and are therefore believed to be allowable for the same reasons. 
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For the forgoing reasons, it is submitted that the application is in condition for allowance 

and notice to such effect is respectfully requested. 

Dated: October 25, 2013 

Respectfully submitted, 

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

2,J,~ ti 
Zheng Li 
Registration No.: 70,555 
Telephone: (919) 854-1844 
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1. The present application is being examined under the pre-AIA first to invent provisions. 

2. It would be of great assistance to the office if all incoming papers pertaining to a filed 

application carried the following items: 

i. Application number (checked for accuracy, including series code and serial no.). 
ii. Group art unit number (copied from most recent Office communication). 
iii. Filing date. 
iv. Name of the examiner who prepared the most recent Office action. 
v. Title of invention. 
vi. Confirmation number (See MPEP § 503). 

3. A request for continued examination under 37 CPR 1.114, including the fee set forth in 

37 CPR 1.17 ( e ), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CPR 1.114, and the fee set forth in 37 CPR 1.17 ( e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 

37 CPR 1.114. Applicant's submission filed on 04/21/2014 has been entered. 

Claim Rejection- 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

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

Claims 1-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nory (Pub 

No. 2010/0232373) and further in view of Pan (Pub No. 2010/0271970). 
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Regarding claim 1, Nory teaches a method implemented by a base station of receiving 

control information from a user terminal (Fig. 3 & 4), the method comprising: scheduling 

downlink transmissions to said user terminal on one or more downlink component carriers (Para. 

49: " ... If a sub frame n+ 1 with single component carrier allocation must follow a sub frame 

n with multi-component carrier allocation, both POCCH-1 and POCCH-2 can be 

transmitted in a sub-frame n+ 1 to only schedule the single component carrier resource 

assignment ... "); if the user terminal is scheduled to receive downlink transmissions on a first 

single downlink component carrier associated with an uplink component carrier, receiving 

control information on a first set of radio resources, wherein the first set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions on the first downlink 

component carrier wherein the first set of radio resources is reserved for user terminals scheduled 

to receive downlink transmissions on the first downlink component carrier (Para. 36: " .. .if the 

UE is configured to receive POSCH on a set of two component carrier, a first set of ten of 

the twenty bits in the RB assignment field can signal the resource block allocation for the 

first component carrier .. . if the UE is configured to receive POSCH on only one component 

carrier then twenty eight bits can be used for RB assignment field to signal the resource 

block allocation for that single component carrier. In addition to this, if the UE is 

configured to receive POSCH on only one component carrier) & (Para. 26: "Feedback 

transmission from the UE is possible on physical uplink control channel/physical uplink 

shared channel (PUCCH/PUSCH) of the anchor carrier. The PUCCH resource index 

implicitly assigned to the UE by the base station based on the lowest index of the Control 

Channel element (CCE) on which POCCH-A is transmitted. When a POSCH is also 
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scheduled to the UE in the same sub-frame as the POCCH-A ... ") (also Para.13-17); 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 on a 

second set of radio resources, wherein the second set of radio resources is reserved for user 

terminals scheduled to receive downlink transmissions on the second downlink component 

carrier and/or multiple component carriers (Para. 36: " ... the remaining ten bits can signal the 

resource block allocation for the second component carrier. Alternately, if the UE is 

configured to receive POSCH on only one component carrier then twenty eight bits can be 

used for RB assignment field to signal the resource block allocation for that single 

component carrier. In addition to this, if the UE is configured to receive POSCH on only 

one component carrier, UE can interpret that the Resource Block assignment bits are 

signaling a resource block assignment in groups of 4 resource blocks each. If the UE is 

configured to receive POSCH on a set of two component carriers, UE can interpret that the 

Resource Block assignment bits are signaling resource blocks in groups of 12 resource 

blocks each"). 

N ory fails to teach that the control information associated with the downlink 

transmissions to the user terminal on uplink primary component carrier associated with said first 

downlink component carrier. 

In a same field of endeavor, Pan teaches the control information associated with the 

downlink transmissions to the user terminal on uplink primary component carrier associated with 

downlink component carrier (Para. 41: " ... the WTRU may use the same UL/DL carrier 

association rule for both UCI and OCI transmission. In order to indicate which UL 
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component carrier that an UL grant is intended, the UL component carrier may be 

associated with a DL component carrier in such way that if an UL grant is transmitted in a 

DL component carrier x, then the UL grant is intended for an UL component carrier y 

where a mapping function f( ) that maps a DL component carrier x to UL component 

carrier y by y=f(x) ... ") and (Para. 36: "For asymmetric carrier aggregation in which there 

are more configured DL carriers than UL component carriers, the WTRU may use UCI 

grouping in conjunction with single or multiple PUCCH(s) with combined joint coding, 

multiplexing or bundling techniques, periodic or aperiodic PUSCH, or combinations of 

PUCCH and PUSCH to transmit the UCL.") (Also Para. 24, 32, 47, 54,101, 102). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use uplink downlink control information 

transmission process of Pan's disclosure with resource allocation system for multiple component 

carriers, as taught by Nory. Doing so would have resulted in efficiently using and assigning 

resource blocks in uplink and downlink transmission system. 

Regarding claim 2, 10, N ory teaches that the control information to the user terminal on 

a downlink component carrier to implicitly or explicitly indicate the first set of radio resources 

on the uplink primary component carrier ( abstract: " ... The transceiver is also configured to 

receive a second control message on the anchor carrier, the second control message 

associated with a set of component carriers, the set of component carriers are distinct from 

the anchor carrier. The controller determines a resource assignment for at least one 

component carrier in the set of component carriers using both the first and the second 

control messages"). 
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Regarding claim 3, 11, N ory teaches transmitting control information to the user 

terminal on a downlink component carrier to implicitly or explicitly indicate the second set radio 

resources on the uplink primary component carrier (Para. 36: " .. .if the UE is configured to 

receive POSCH on a set of two component carrier, a first set of ten of the twenty bits in the 

RB assignment field can signal the resource block allocation for the first component carrier 

and the remaining ten bits can signal the resource block allocation for the second 

component carrier ... "). 

Regarding claim 4, 12, N ory teaches at least one of the first and second sets of radio 

resources are indicated implicitly by at least one of a downlink control channel index, number of 

downlink component carriers, and user terminal identifier (Fig. 3). 

Regarding claim 5, 13, N ory teaches one of the first and second sets of radio resources 

are indicated explicitly by an uplink control channel index (Para. 26: " .. . Feedback transmission 

from the UE is possible on physical uplink control channel/physical uplink shared channel 

(PUC CH/PUSCH) of the anchor carrier. The PUC CH resource index implicitly assigned to 

the UE by the base station based on the lowest index of the Control Channel element (CCE) 

on which POCCH-A is transmitted. When a POSCH is also scheduled to the UE in the 

same sub-frame as the POCCH-A, multiple ACK/NACKs (one each for POCCH-A and the 

POSCH) can be transmitted using multiple PUCCH resources ... "). 

Regarding claim 6, 14, Nory teaches the explicit indication is transmitted as radio 

resource control signaling (Para. 22: "In first exemplary implementation, the base station 

configures UE via radio resource control (RRC) signaling with an anchor carrier. The UE 

is expected to only monitor POCCH messages from the anchor carrier after initial access. 



Samsung Ex. 1005 
Page 198 of 662

Application/Control Number: 12/896,993 

Art Unit: 2648 

Page 7 

Before assigning resources on non-anchor component carriers via individual PDCCH in 

each component carrier, base unit sends a configuration message to the UE instructing the 

UE, the set of component carriers, whose PDCCH messages are also expected to be 

monitored ... "). 

Regarding claim 7, 15, Nory teaches transmitting an acknowledgement resource 

indication on a downlink component carrier to dynamically assign said second set of radio 

resources on the uplink primary component carrier to the user terminal when the user terminal is 

scheduled to receive downlink transmissions on the second single downlink component carrier or 

multiple downlink component carriers (Para. 25: " ... The PDCCH-A can also include or 

indicate resources for acknowledging the transmission of the configuration message to 

increase reliability of signaling of the configuration message. Optionally, the base unit can 

also instruct the UE to send CQI for the set of component carriers identified in the long 

term bitmap by signaling a CQI-only uplink grant in the same sub-frame where PDCCH-A 

is transmitted. The configuration message can also optionally include a time offset limit 

before which UE should configure its receiver to monitor PDCCH messages from multiple 

component carriers") and (Para. 26, 36 & 40). 

Regarding claim 8, 16, Nory teaches the acknowledgement resource indication selects 

the second set of resources from a semi-static set of uplink resources (Para. 27: "In a third 

exemplary implementation, the base station configures UE via radio resource control 

(RRC) signaling with an anchor carrier. The UE is expected to only monitor the anchor 

carrier after initial access. Before assigning resources on component carriers other than the 

anchor carrier, base unit sends a configuration message to the UE, instructing it, the set of 
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component carriers, where POSCH resource allocations are expected. The configuration 

message allows the UE to semi-statically configure its receiver to receive POSCH on the set 

of component carriers"). 

Regarding claim 9, Nory teaches a base station comprising (Fig. 1 & 3): 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 said user terminal, the downlink controller 

configured to schedule downlink transmissions to a user terminal on one or more downlink 

component carriers (Para. 49: " ... If a sub frame n+ 1 with single component carrier allocation 

must follow a sub frame n with multi-component carrier allocation, both POCCH-1 and 

POCCH-2 can be transmitted in a sub-frame n+ 1 to only schedule the single component 

carrier resource assignment ... "); if the user terminal is scheduled to receive downlink 

transmissions on a first single downlink component carrier associated with an uplink primary 

component carrier, receive control information on a first set of radio resources, wherein the first 

set of radio resources is reserved for user terminals scheduled to receive downlink transmissions 

on the first downlink component carrier wherein the first set of radio resources is reserved for 

user terminals scheduled to receive downlink transmissions on the first downlink component 

carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set of two component 

carrier, a first set of ten of the twenty bits in the RB assignment field can signal the 

resource block allocation for the first component carrier ... if the UE is configured to 

receive POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 
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carrier) & (Para. 26: "Feedback transmission from the UE is possible on physical uplink 

control channel/physical uplink shared channel (PUCCH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based on the 

lowest index of the Control Channel element (CCE) on which POCCH-A is transmitted. 

When a POSCH is also scheduled to the UE in the same sub-frame as the POCCH-A ... ") 

(also Para. 13-17); 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 on a second set of radio resources, wherein the second set of radio resources 

is reserved for user terminals scheduled to receive downlink transmissions on the second 

downlink component carrier and/or multiple component carriers (Para. 36: " ... the remaining 

ten bits can signal the resource block allocation for the second component carrier. 

Alternately, if the UE is configured to receive POSCH on only one component carrier then 

twenty eight bits can be used for RB assignment field to signal the resource block allocation 

for that single component carrier. In addition to this, if the UE is configured to receive 

POSCH on only one component carrier, UE can interpret that the Resource Block 

assignment bits are signaling a resource block assignment in groups of 4 resource blocks 

each. If the UE is configured to receive POSCH on a set of two component carriers, UE can 

interpret that the Resource Block assignment bits are signaling resource blocks in groups 

of 12 resource blocks each"). 

N ory fails to teach that the control information associated with the downlink 

transmissions to the user terminal on uplink primary component carrier associated with said first 

downlink component carrier. 
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In a same field of endeavor, Pan teaches the control information associated with the 

downlink transmissions to the user terminal on uplink primary component carrier associated with 

downlink component carrier (Para. 41: " ... the WTRU may use the same UL/DL carrier 

association rule for both UCI and DCI transmission. In order to indicate which UL 

component carrier that an UL grant is intended, the UL component carrier may be 

associated with a DL component carrier in such way that if an UL grant is transmitted in a 

DL component carrier x, then the UL grant is intended for an UL component carrier y 

where a mapping function f( ) that maps a DL component carrier x to UL component 

carrier y by y=f(x) ... ") and (Para. 36: "For asymmetric carrier aggregation in which there 

are more configured DL carriers than UL component carriers, the WTRU may use UCI 

grouping in conjunction with single or multiple PUCCH(s) with combined joint coding, 

multiplexing or bundling techniques, periodic or aperiodic PUSCH, or combinations of 

PUCCH and PUSCH to transmit the UCL.") (Also Para. 24, 32, 47, 54,101, 102). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use uplink downlink control information 

transmission process of Pan's disclosure with resource allocation system for multiple component 

carriers, as taught by Nory. Doing so would have resulted in efficiently using and assigning 

resource blocks in uplink and downlink transmission system. 

Regarding claim 17, Nory teaches 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 (Fig. 3 & 4 and Abstract: "A wireless 

communication terminal including a controller coupled to a wireless transceiver wherein 
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the transceiver is configured to receive a first control message on an anchor carrier, the 

first control message including a resource assignment for the anchor carrier"); transmitting 

the downlink transmissions on a first set of radio resources on an uplink primary component 

carrier if an assignment of single downlink component carrier associated with the uplink primary 

component carrier is received for the downlink transmission, wherein the first set of radio 

resources is reserved for user terminal scheduled to receive downlink transmission on the first 

downlink component carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set 

of two component carrier, a first set of ten of the twenty bits in the RB assignment field can 

signal the resource block allocation for the first component carrier .. .if the UE is configured 

to receive POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier) & (Para. 26: "Feedback transmission from the UE is possible on physical uplink 

control channel/physical uplink shared channel (PUC CH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based on the 

lowest index of the Control Channel element (CCE) on which POCCH-A is transmitted. 

When a POSCH is also scheduled to the UE in the same sub-frame as the POCCH-A ... ") 

(also Para. 13-17); and transmitting 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, wherein the second set of radio resources is 

reserved for user terminals scheduled to receive downlink transmission on the second downlink 

component carrier or multiple component carriers (Para. 36: " ... the remaining ten bits can 
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signal the resource block allocation for the second component carrier. Alternately, if the 

UE is configured to receive POSCH on only one component carrier then twenty eight bits 

can be used for RB assignment field to signal the resource block allocation for that single 

component carrier. In addition to this, if the UE is configured to receive POSCH on only 

one component carrier, UE can interpret that the Resource Block assignment bits are 

signaling a resource block assignment in groups of 4 resource blocks each. If the UE is 

configured to receive POSCH on a set of two component carriers, UE can interpret that the 

Resource Block assignment bits are signaling resource blocks in groups of 12 resource 

blocks each"). 

N ory fails to teach that the control information associated with the downlink 

transmissions to the user terminal on uplink primary component carrier associated with said first 

downlink component carrier. 

In a same field of endeavor, Pan teaches the control information associated with the 

downlink transmissions to the user terminal on uplink primary component carrier associated with 

downlink component carrier (Para. 41: " ... the WTRU may use the same UL/DL carrier 

association rule for both UCI and OCI transmission. In order to indicate which UL 

component carrier that an UL grant is intended, the UL component carrier may be 

associated with a OL component carrier in such way that if an UL grant is transmitted in a 

OL component carrier x, then the UL grant is intended for an UL component carrier y 

where a mapping function f( ) that maps a OL component carrier x to UL component 

carrier y by y=f(x) ... ") and (Para. 36: "For asymmetric carrier aggregation in which there 

are more configured OL carriers than UL component carriers, the WTRU may use UCI 
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grouping in conjunction with single or multiple PUCCH(s) with combined joint coding, 

multiplexing or bundling techniques, periodic or aperiodic PUSCH, or combinations of 

PUCCH and PUSCH to transmit the UCL.") (Also Para. 24, 32, 47, 54,101, 102). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use uplink downlink control information 

transmission process of Pan's disclosure with resource allocation system for multiple component 

carriers, as taught by Nory. Doing so would have resulted in efficiently using and assigning 

resource blocks in uplink and downlink transmission system. 

Regarding claim 18, N ory teaches transmitting user data on the second set of radio 

resources if a single downlink component carrier is assigned for the downlink transmission (Para. 

36: "Alternately, if the UE is configured to receive POSCH on only one component carrier 

then twenty eight bits can be used for RB assignment field to signal the resource block 

allocation for that single component carrier. In addition to this, if the UE is configured to 

receive POSCH on only one component carrier, UE can interpret that the Resource Block 

assignment bits are signaling a resource block assignment in groups of 4 resource blocks 

each"). 

Regarding claim 19, Claim 19 corresponds to claim 2 and is analyzed accordingly. 
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Regarding claim 20, Claim 20 corresponds to claim 3 and is analyzed accordingly. 

Regarding claim 21, Claim 21 corresponds to claim 5 and is analyzed accordingly. 

Regarding claim 22, Claim 22 corresponds to claim 6 and is analyzed accordingly. 

Regarding claim 23, Claim 23 corresponds to claim 7 and is analyzed accordingly. 

Regarding claim 24, Claim 24 corresponds to claim 8 and is analyzed accordingly. 

Regarding claim 25, Nory teaches user terminal for mobile communications, the user 

terminal comprising: a receiver to receive downlink transmissions from a base station (Fig. 1); a 

transmitter to transmit control information associated with the downlink transmission to a base 

station (Fig. 1: remote unit receive and transmit signals to the base unit); and a controller to 

select radio resources for transmission of control information associated with the downlink 

transmissions (Fig. 3), the controller configured to: select a first set of radio resources on an 

uplink primary component carrier if an assignment of a single downlink component carrier for 

the downlink transmission is received, wherein the first set of radio resources is reserved for user 

terminals scheduled to receive downlink transmissions on the first downlink component carrier 

(Para. 36: "The 'Resource Block assignment' bits signal the resource blocks assigned to the 

UE for receiving POSCH transmissions within each component carrier. UE can choose an 

appropriate mapping function to map the Resource Block assignment bits to a set of 

resource block indices assigned for POSCH transmission. The mapping function can be a 

"type O" mapping function or a "type 1" mapping function or a "type 2" mapping function 

as described in 3GPP TS 36.213 section 7.1.6. For example, if the UE is configured to 

receive POSCH on a set of two component carriers, a first set of ten of the twenty bits in the 

RB assignment field can signal the resource block allocation for the first component 
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component carrier if an assignment of multiple downlink component carriers for the downlink 

transmission is received, wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the second downlink component carrier and/or 

multiple component carriers (Para. 36: "the remaining ten bits can signal the resource block 

allocation for the second component carrier. Alternately, if the UE is configured to receive 

POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier, UE can interpret that the Resource Block assignment bits are signaling a resource 

block assignment in groups of 4 resource blocks each. If the UE is configured to receive 

POSCH on a set of two component carriers, UE can interpret that the Resource Block 

assignment bits are signaling resource blocks in groups of 12 resource blocks each. In a 

different example, the RB assignment bits in POCCH-2 can be used to signal an offset value 

to the RB assignment of the anchor carrier (signaled in POCCH-1) for determining the RB 

assignment for the component carrier"). 

N ory fails to teach that the control information associated with the downlink 

transmissions to the user terminal on uplink primary component carrier. 

In a same field of endeavor, Pan teaches the control information associated with the 

downlink transmissions to the user terminal on uplink primary component carrier (Para. 41: 

" . .. the WTRU may use the same UL/DL carrier association rule for both UCI and OCI 

transmission. In order to indicate which UL component carrier that an UL grant is 
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intended, the UL component carrier may be associated with a OL component carrier in 

such way that if an UL grant is transmitted in a OL component carrier x, then the UL 

grant is intended for an UL component carrier y where a mapping function f( ) that maps a 

OL component carrier x to UL component carrier y by y=f(x) ... ") and (Para. 36: "For 

asymmetric carrier aggregation in which there are more configured OL carriers than UL 

component carriers, the WTRU may use UCI grouping in conjunction with single or 

multiple PUCCH(s) with combined joint coding, multiplexing or bundling techniques, 

periodic or aperiodic PUSCH, or combinations of PUCCH and PUSCH to transmit the 

UCL.") (Also Para. 24, 32, 47, 54,101, 102). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use uplink downlink control information 

transmission process of Pan's disclosure with resource allocation system for multiple component 

carriers, as taught by Nory. Doing so would have resulted in efficiently using and assigning 

resource blocks in uplink and downlink transmission system. 

Regarding claim 26, N ory teaches transmitting user data on the second set of radio 

resources if a single downlink component carrier is assigned for the downlink transmission (Para. 

36: "Alternately, if the UE is configured to receive POSCH on only one component carrier 

then twenty eight bits can be used for RB assignment field to signal the resource block 

allocation for that single component carrier. In addition to this, if the UE is configured to 

receive POSCH on only one component carrier, UE can interpret that the Resource Block 

assignment bits are signaling a resource block assignment in groups of 4 resource blocks 

each"). 
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Regarding claim 27, Nory teaches the controller is further configured to receive control 

information from the base station on a downlink component carrier implicitly or explicitly 

identifying the second set of radio resources on the uplink primary component carrier (Para. 36: 

" .. .if the UE is configured to receive POSCH on a set of two component carrier, a first set 

of ten of the twenty bits in the RB assignment field can signal the resource block allocation 

for the first component carrier and the remaining ten bits can signal the resource block 

allocation for the second component carrier ... "). 

Regarding claim 28, N ory teaches the controller is further configured to receive at least 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier implicitly identifying the second set of radio resources (Fig. 3). 

Regarding claim 29, Nory teaches one of the first and second sets of radio resources are 

indicated explicitly by an uplink control channel index (Para. 26: " .. . Feedback transmission 

from the UE is possible on physical uplink control channel/physical uplink shared channel 

(PUC CH/PUSCH) of the anchor carrier. The PUC CH resource index implicitly assigned to 

the UE by the base station based on the lowest index of the Control Channel element (CCE) 

on which POCCH-A is transmitted. When a POSCH is also scheduled to the UE in the 

same sub-frame as the POCCH-A, multiple ACK/NACKs (one each for POCCH-A and the 

POSCH) can be transmitted using multiple PUCCH resources ... "). 

Regarding claim 30, N ory teaches the explicit indication is transmitted as radio resource 

control signaling (Para. 22: "In first exemplary implementation, the base station configures 

UE via radio resource control (RRC) signaling with an anchor carrier. The UE is expected 

to only monitor POCCH messages from the anchor carrier after initial access. Before 
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assigning resources on non-anchor component carriers via individual PDCCH in each 

component carrier, base unit sends a configuration message to the UE instructing the UE, 

the set of component carriers, whose PDCCH messages are also expected to be 

monitored ... "). 

Regarding claim 31, Nory teaches the controller is further configured to receive, from a 

base station, an acknowledgement resource indication on a downlink component carrier 

dynamically assigning said second set of radio resources on the uplink primary component 

carrier when the user terminal is scheduled to receive downlink transmissions on the second 

single downlink component carrier or multiple downlink component carriers (Para. 25: " ... The 

PDCCH-A can also include or indicate resources for acknowledging the transmission of the 

configuration message to increase reliability of signaling of the configuration message. 

Optionally, the base unit can also instruct the UE to send CQI for the set of component 

carriers identified in the long term bitmap by signaling a CQI-only uplink grant in the 

same sub-frame where PDCCH-A is transmitted. The configuration message can also 

optionally include a time offset limit before which UE should configure its receiver to 

monitor PDCCH messages from multiple component carriers") and (Para. 26, 36 & 40). 

Regarding claim 32, Nory teaches the acknowledgement resource indication selects the 

second set of resources from a semi-static set of uplink resources (Para. 27: "In a third 

exemplary implementation, the base station configures UE via radio resource control 

(RRC) signaling with an anchor carrier. The UE is expected to only monitor the anchor 

carrier after initial access. Before assigning resources on component carriers other than the 

anchor carrier, base unit sends a configuration message to the UE, instructing it, the set of 
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component carriers, where POSCH resource allocations are expected. The configuration 

message allows the UE to semi-statically configure its receiver to receive POSCH on the set 

of component carriers"). 

Regarding claim 33, Claim 33 corresponds to claim 17 & 9 and is analyzed accordingly. 

Regarding claim 34, Claim 34 corresponds to claim 25 and is analyzed accordingly. 

Response to Arguments 

5. i. Applicant's arguments, with regards to claims have been fully considered but they are 

not persuasive. 

ii. On page 13-14, Applicant arguing that "First, N ory discloses a downlink signaling 

mechanism while the claimed invention is related to a uplink signaling mechanism. In Nory, the 

'Resource Block (RB) assignment' bits are used to signal additional information to the UE. That 

is, the signal mechanism in Nory is pelformed on the downlink [see 0035]. Rather, in the 

claimed invention, the user terminal transmits uplink control information on the uplink primary 

component carrier (UL-PCC). Nory does not disclose any signal mechanism performed by the 

user terminal on a first set of radio resources and on a second set of radio resources on the 

uplink. Pan does not solve the deficiency". 

Examiner respectfully disagrees with the applicant arguments. First of all, the claimed 

invention is related to an uplink signaling mechanism which is not true. Claim 1 state 
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"scheduling downlink transmissions to said user terminal on one or more downlink 

component carriers" (Line 3). Therefore, claim is related to scheduling downlink transmission. 

Next, Nory's invention related to radio resource allocation system for the downlink and 

uplink communication (Para. 27: "where POSCH resource allocations are expected. The 

configuration message allows the UE to semi-statically configure its receiver to receive 

POSCH on the set of component carriers. The configuration message can be signaled to the 

UE via RRC signaling. Alternatively, the configuration message can be embedded within 

an activation PDCCH message (PDCCH-A) and signaled to the UE" and Para. 32: "TABLE

US-00001 TABLE 1 Contents of PDCCH-1 message with DCI Format 1 Field identifier 

Number of bits Resource allocation header 1 Resource Block assignment 25 MCS 5 

HARQ process number 3 New Data Indicator 1 RV 2 TPC command for PUCCH 2 CRC 

(scrambled with Rel-8 C-RNTI) 16 Total 55"). 

Secondary reference, Pan also related to resource allocation on downlink and uplink 

communication system (Para. 102: "Referring to FIG. 13, there is shown an example 

flowchart 600 for transmitting UCI from a WTRU to a base station. The WTRU receives 

configuration information regarding DL component carriers and an UL primary 

component carrier (605). The WTRU may also receive feedback mode information from 

the base station (610). Alternatively, the feedback mode information may be part of the 

configuration information (615). The WTRU uses the configuration information to 

associate the DL component carriers with a control channel or channel carrying UCI (620). 

The UCI corresponding to the associated DL component carriers-UL component carriers 

may then be jointly coded ... ") and (Fig. 1: WTRU-110 is the user equipment). 
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iii. On page 14, applicant also arguing that "Second, in Nory, the base station transmits 

control messages on both the two sets of resources on the anchor carrier [see Fig. 3] while in the 

claimed invention, the user terminal transmits control information on either the first set of 

resources or the second set of resources on the uplink". 

Examiner disagrees with the applicant arguments. In response to applicant's argument 

that the references fail to show certain features of applicant's invention, it is noted that the 

features upon which applicant relies (i.e. either the first set of resources or the second set of 

resources on the uplink) are not recited in the rejected claim. Although the claims are 

interpreted in light of the specification, limitations from the specification are not read into the 

claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

iv. In this case, the references are selected as being reasonably pertinent to the problem 

based on the judgment of a person having ordinary skill in the art. It is necessary to consider the 

reality of the circumstances, in other words, common sense in deciding in which fields a person 

of ordinary skill would reasonably be expected to look for a solution to the problem facing the 

inventor. In re Wood, 599 F.2d 1032, 1036, (C.C.P.A. 1979). 

v. The Examiner has pointed out particular references contained in the prior art of record 

within the body of this action for the convenience of the Applicant. Although the specified 

citations are representative of the teachings in the art and are applied to the specific limitations 

within the individual claim, other passages, paragraph and figures may apply. Applicant, in 

preparing the response, should consider fully the entire reference as potentially teaching all or 

part of the claimed invention, as well as the context of the passage as taught by the prior art or 

disclosed by the Examiner. 
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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, Ghebretinsae Temesghen can be reached on 5712723017. 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. 

/MD TALUKDER/ 
Examiner, Art Unit 2648 
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Supervisory Patent Examiner, Art Unit 2648 
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j ! second) adj6 carrier) same ((2nd I DERWENT; j j _________________________ I r•: 10842 1 =~~;.=~=~~,r;,"~:s~:~~ 1~~I~:02012/12/11 i 
I, i I I USPAT; i i 13:41 i 

i ! IUSOCR; i i i 
I . I ' DERWENT . . I 
I ..... , .... J , .............. ! .. , .......... , .......... , .......... , .......... , .......... , .......... , .......... , .......... 11 BM_ TDB ; 1 .. , .......... , ...... ,J .. , ...... , .......... , .. , .. • 
!S15 !28232 !370/329,252,331.ccls. IUS-A3PUB;i•R !• 2012/12/11! 
' i ! I USPAT i i 13:41 i 
'1~ ; ~ t ' ~ ; ' 

i ! IUSOCR; i i 1 

1 .................. 1 .......................................................................................... I !~~~:'f;.~·;· 1 ........................ J .......................... 1 

[

i 102 ! (S14 S15) and (downlink near3 carrier) I US-A3PUB;j•R :• 2012/12/11! 
! ! and (uplink near3 (primary first initial) I USPAT; ! ! 13:42 i 

, I I ::{ :'~'(:h:~el (:::'u~~)~~~her I ~ I I i 
!! ________________ J ( control with information) __ __ ______ j I BM_ TDB '! ------------------------ ! . __ _ _ __ _ _ r7 !• 1"13140333" IUS-A3PUB;j•R :• 2012/12/11: I i 1, I USPAT i i 14:18 i 
II • ' , • • 

i I I USOCR· i i 1 

i ! I DERWENT;l j I 

i I USOCR; i . [
18 ! IUSPAT; !o~~~it2/11 

j .......................................................................................................... ..1 ~B~~~T;j . .. ........ .. l' -:•8 ((first 1st) adj6 component adj3 carrier)! US-A3PUB; DR :• 2012/12/11 
i same ((radio resource frame)) and I USPAT; i 14:31 
i ((2nd second) adj6 component adj3 I USOCR; i 
i carrier) same ((2nd second) adj6 (radio! DERWENT; i 
! resource frame)) J I BM_ TDB : ~==:===aa= 

file:///CI/U sers/mtalukder/Documents/e-Red%20Folder/12896993/EASTSearchHistory .12896993 _Accessible Version.htm[ 4/30/2014 2:59:28 PM] 



Samsung Ex. 1005 
Page 221 of 662

EAST Search History 

![S20 jr8 !~((first 1st) adj6 component adj3 l~US-A3PUB;! OR I j ! carrier) same ((radio resource frame))) I USPAT; j 
I i ! and ((2nd second) adj6 component I USOCR; i 
I, i ! adj3 carrier) same ((2nd second) adj6 I DEFM/ENT;j 

l•----j _ _J (r~d(o r~~ou~c~ fr_a~el) _ _ _ _ _ _ _ I I_B~-Tl?B _j ----------~ 
I S21 i 27 ! (((first 1st) adj6 component adj3 I US-A3PUB;j•R i 
l,
1 

i ! carrier) same ((radio resource frame))) I USPAT; i j 
, i ! and ((2nd second) adj6 component I USOCR; ! i 

i ! adj3 carrier) same ( (2nd second other I DEFM/ENT; ! i I ......... ...l ............... J another). adj4 .(radio .. resource frame)) .. J I BM_ TDB ... 1 ........................ i 
r'<'2 ; 38 I (((flrst 1st) adj6 component adj3 I U&FG'IJB;i•R ! I ! ! carrier) same ((radio resource frame))) I USPAT; j j 
I, j ! and ((2nd second) adj6 component I USOCR; i j 
, : ! adj3 carrier) same ( (2nd second other I DEFM/ENT; i : 
I i ................ ! another) .. adj6. (radio.resource.frame)) ... ! ~.~~-~.l?.§ .. J ..................... ..J 
ls,3 I 24 I (ca,der adj aggregaUon) and I U&FG'IJB;i•R ! 
I i ! (schedul$3 near3 (downlink DL) with I USPAT; i i 
1, i ! ((first primary initial) near6 (resource I USOCR; i i 
, ! ! radio frequency frame))) I DEFM/ENT;! ! 
I i l I I BM TDB i i r ,0! ("7551898" I "7649960" I "7656843" I I US-A3PUB;j•R i 
1,,111, i ! "7773699").PN. I USPAT; i i 
' i ! ILJSOCR- i i 

i ! I DEFM/ENT;l i 
i ! I I BM TDB i i 

'-------' ________ J' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ,.l ,- ' ' • -----------· 

I S25 !•, "20110292900" I US-A3PUB;i•R i I i ! I USPAT; i i 
l,
1 

i ! I USOCR- i i 
' i ! I DEFM/ENT-i i 

i ! I I BM TDB 'i i 
: n"""""""""n""'~ ""n"""""""""n"""""""""n"""""""""n"""""""""n"""""""""n"""""""""n"""""""""n"""""""""' """"""""-""""""""""""": """""""""""""""""""""""": 

r -ir~;i1m11 • 2012112111; 14:32 i 

___ J • 2012112111; 14:32 i 

I 
--··--··-· 

• 
2012/12/11 i 

14'48. _I 

• 
2012/12/11 i 

15;: _I 

• 
2012/12/11 i 

15,36 I 
. """""""""""""""""n"""""""' 

[

j2 !"20100271970" IUS-A3PUB;\•R j 
i ! I USPAT; i i 
i ! IUSOCR; i i 
i ! I DEFM/ENT-i i 

, i ................. l ....................................................................................... .J !.~-!.~.~ .. .'. i ........................ i 
' 
'·-•. 
11
_1$27 10,

1 
.. 8050202· I ~~Br R I 

' i ! ILJSOCR- i i 
i ! I DEl">IAIEN' T· i i . , , nvv ,. . 

' ....... _J ... -, ......... ! , .. ,_, ...... ,_, ...... ,_, ...... ,_, ...... ,_, ...... ,_, ...... ,_, ...... ,_, ... J ,I BM_ TDB - i .... ,_, ...... ,_, .... i 
r8 1, I "20120307689" I U&FG'IJB;;•R i 
l,
1 

i I I~~~. i i 
' i ! I DEFM/ENT i i 

i ! I I BM TDB 'i i 
r•r-7:8160017· · · · · · · · · · · I U&FGUar- , 
I i ! I USPAT, i i 
~-- . ( . . , i I lusocR- : : 
I i ! I DEFM/ENT;l j 

............ J ................ ..I ......................................................................................... .I !.~-!.~.~ ... .J ........................ : 

• 
2012/12/11 i 

15;37 ___ J 

• 
2012/12/11 i 
15,38 _I 

' 

• 
2012/12/11 i 

:·5_ j 

• 
2012/12/11 i 

15:48 .. J 
[O !• "20100232373" IUS-A3PUB;•R i i I USPAT; i 

: lusocR· : 
' I ' ' : I DEFM/ENT; : 
i I IBM TDB i • 

2012/12/11 
15:48 

lroL• "20090016278" I us-A3PUB; DR ! i I USPAT; i 
, IUSOCR , 
i I DEFM/ENT; i 
i I IBM TDB i : . : • 

2012/12/11 
17:16 
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lS32 12 rS,65030" I US-FG'UB;!•R :• ]2012/12/11: , , , 1 USPAT- , , i 17-19 , 

I i ! lusocFi; i i ! . i 
I i ! I DEFM/ENT;i i ! i 
I i ! I I BM TDB i i i i '......... ............................................................................................. ' - ................................................................ . r !• l "2008139923" I U&A3PUB;i•R lON 120121121111 I i ! I USPAT- i i l 18·17 i 
~ ! , I ' ~ : ~ • : 

I : ! 1usocR; : : i : 
' i ! I DEFM/ENT-i i I i 
I i I I I BM TDB , i i ! i 
I--------· J -------------- l ---------------------------------------------------------------------------------------1 ------------------- J ---------------------J ·----------------' --·----------------------J 
lSJ,I I 14 I ["20100098012" I "20100232373" I I US-FG'UB; ;•" 'ION i 2013/ 051291 I j ! "20110310856" I "20120020317" I I USPAT; j j j 17:19 j 
I i ! "20120082125" I "20120140708" I I USOCR; i i I i 
I i ! "8265030").PN. I DEFM/ENT;: l i l 
I i ! 11 BM TDB i i ! i , ............ · .................. ) ....................................................................................... ' ........ - ............. : ........................ · ............... , ........................ · 
r35 I 7 I "455"/$.cds. and [ carde< adj I US-FG'UB; ;•" ;ION I 2013/051291 I i ! aggregation) and (schedul$3 near3 I USPAT; l i j 17:22 l 
I : I (downlink DL) with ((first primary I USOCR; l : i l 

I ----------__J---------------- '~~~~~)))ear6 (resource radio frequency! ~B~~:T;J ----------------------...1 ----------------__J ------------------------_J 
I S36 : 9 ! "455"/$.ccls. and (((first 1st) adj6 I U&A3PUB;: OR : ON i 2013/05/29! 
I i ! component adj3 carrier) same ((radio I USPAT; i i i 21 :37 i 
I : ! resource frame))) and ((2nd second) I USOCR; l : i l 
, . ' d'6 d'3 . ) ' DE°'MENT . . ' . I i ! a J component a J earner same I nvv ; i i l i 
I j I ((2nd second) adj6 (radio resource 11 BM_ TDB j j j j 
I i ! frame)) I i i l i 
~ nnnnnn • nnn,nnnnn,l n,nn,nnnnn,nnnHn,nnnHn,nnnHn,nnnnn,nnnnn,nnnnn,nn) ••nnnnnn,nnnnn • nnnnn,nnnnn•n • ,nn,nnnnn• ' "nn,nnnnn,nnnn • 

r7 I 57 I [ (1st fast) adj 6 ( cadlo ,eso""" frame)) I US-FG'UB; ;DR lON I 2013/ 051301 I : ! and ((2nd second) adj6 component I USPAT; l : i 12:21 l 
I ! ! adj3 carrier) same ((2nd second) adj6 I USOCR; ! ! l ! 
I i ! (radio resource frame)) I DEFM/ENT; l i j l 
1 ............ i ................ j ........................................................................................ j I BM_ TDB .. i ........................ i .............. j ....................... i 
rB ,01 ("20070053294" I "20100290405").PN. I U&A3PUB;:•R lON 12013/051301 
• i I I USPAT- i i 112-42 i I i ! I ' , i l · , 
' i ! I USOCR· ' i ' ' 
I i ! I DEFM/ENT-i i i l I i ! I I BM TDB , j i ! j 
, --........................... l .......................................................................................... , ........ - .......................................................... , .......................... . 

r9 , 16 I ("7596114" I "20050013279" I , US-FG'UB;i•R ,

1

0N I 2013/05130, 
I i ! "20030219028" I "20070217406" I I USPAT; i i I 12:42 i 
I l l "20020105970" I "20060050664" I I USOCR; l i i l 
I i I "20090303938" I "20070064669") .PN. I DEFM/ENT; l i i l 
I ............ i ................ ..l ....................................................................................... 11. BM_ TDB ... l ........................ i ................... i ......................... 1 

11840 I 290 I ( fl,st 1st) with ( compooeot oear2 I US-FG'UB;j•R !ION I 2013/06117! I ! ! carrier) with down$1 link I USPAT; ! ! ) 10:07 ! 
I i I IUSOCR; j i I j 
I i ! I DEFM/ENT;i i l i 
I i ! I I BM TDB l i i l !------------··----------------'------------------------------------------------------------------------------------------· ---------------------·•----.. ------------------··----------.. --------·----------.. --.. ----------· r '014 ! (first 1st) with (component near2 I U&A3PUB;j•R 'r 12013/061171 I i ! carrier) with down$1 link and receiv$3 I USPAT; l i i 10:09 l 

j J near3 control near3 information I USOCR; j j I j 
i I DEFM/ENT-i i ! i 
l I I BM TDB , l l i l 

=~,~~ ~,~=~, ~- ' ' ' ' ' ' ' ' ' \ ' ' -, '~ ~~,=~~,=~ ,=~~,=...J: ' ~ •• s1~~E£~~fs~:~~j1 ~:oo~~~i~06117 

rn6 S42 and (carrier adj aggregation) and I U&A3PUB; nR i.nN 2013/06/17 
(scheduI$3 near3 (down$Iink DL I USPAT; ! 12:31 
reverse$1Iink)) I USOCR; : 

I DEFM/ENT; i 
I i 
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'l 11 !L !IIBM TDB l 11 11 l 

10 4 i• i (first 1st) near3 (radio adj resource) j US-R?fll.JB;j•· r• 1201:ii·oe;·,-;: 
I, :,: ! and (second other another 2nd) near3 ! USPAT; : : i 12:46 l 

: ! (radio adj resource) same (carrier adj ! Us::x:::R; : : l l 
' l ! aggregation) and (schedul$3 near3 ! DERWENT;! ~ I I 

____ ,_,l ! (down$1ink DL reverse$11ink)) ! IBM TDB : •: 26 ! (first 1st) near3 (radio adj resource) ! US-R?fll.JB;j• ION I 2013/061 17 
, : ! and (second other another 2nd) near3 ! USPAT; · : l 12:47 : 

'':,,, 

846 

:: I ~;g:~~~/o~~s~~~(~c~~j~~r~e;:~j I ~~~T; I l, l,_: :.:. 

: """"""""" ! (down$1ink, DL,reverse$1 link)).,.,.,.,.,.,.,.,.,., J 1,BM_ TDB __ j •:•1 ! (second other another 2nd) near3 ! US-R?fll.JB;:D'DN ! 2013/06/17; 1 1 ! (radio adj resource) and (carrier adj ! USPAT; : \ ! 12:49 i 
I I ~~~t':1"bt:~v~~~l~~i"ear3 I ~~:T; I • J i 

r7 r i ~~~~~~;"ff;;~~fao7 ~ .• ;;; i ~;,_~B:j• 10N I ;~1:,06111, 
I i I :~(~.fu,iJ '::S ~)~~:;<1•gt>J ~~ci<r i ______ ,_,_,_,,,,,,, ,_,_,_,_,_,_,_,,,,,I ,,.,., ,1 I '"""""""__J reverse$1 1ink)) , _ " "'J IBM_TDB 'J . r 'D!@ad<"20091003" and (second other ! US-R?fll.JB;:•• N ! 2013/06/1i : i another 2nd) near3 (radio adj ! USPAT; : ! 12:52 ! 

• ................. 12iEf ~:rt~~~~1=~~~:~~·
1

1 E~r,i l 1 • =~~~~~;o~;~~~~: oth~ I ~;~•'t[l~~'.~~~111 
: I another 2nd) near3 (radio adj ! USPAT; !DION I i~~i';

061 
'7! 

: resource) and (carrier adj component) ! Us::x:::R; \ 1 l 

I : ! and ( ( down$1ink DL reverse$1 link)) I ~B~~T; I , , , , , """""'"" """""""""" '""""""'""""'" I rl i• i @ad<"20091003" and (second other ! US-R?f'IJB;i•• N ! 2013/06/17' I j ! another 2nd) near3 (radio adj ! USPAT; : ! 12:56 ! 

: i ,esomce) and I car,ie, adj componenl) I ~~,j.,,. i .................. 1 ................... 1 

I ~
2 

i ..... J ~~=~=:1::,.::.::d (=,,~:1

1 ~~T; ii . . . . . 1[ .... 1 ~~'.~~~

17

! 

r r~ ............ 1 ~~~~.,:~:o~~ .. '~"'~J~• .. 1~~:1c .. r 1;~1

;~

061 17

1 r~ r I~;£~: ~r~~;)"~:~~Jon•n• I ~5r"'l[.r i ;~1~061"i 

·F717ss··! iii;~,;;·;~;3;~;~~~ii;;;;~;~·~dj i rf ,=:1nr I 2013/06117! 
ii I I block))) same component adj carrier I ~E?~r;l : r 4:25 I 
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:1S56 1170 i1([sromd 2od othe,) whh [[,adio oea,3 ~u~,=s,:1D :I°" l~o1Yo&1T I ! ! resource) (resource adj block))) same ! USPAT; I : l 14:26 ! 

. i J ::p.~~-~· =j ':'.'~' ••••• J ~~T; I • I I 

[

! 327 ! (((radio near3 resource) (resource adj ! US-R?PUB;IDR i[ ~-1r~013/ 06/ d 

I I I =1:::,$f,~~30
~~~~/,;'"''·' I ~~Tt L IC27 

I r '09 ! ((second 2nd other) with ((radio near3 ! US-R?PUB;ID 'I°" l 201Y0& 17! 
' i ! resource) (resource adj block))) same ! USPAT; I : 114·27 i 

: ! component adj carrier and (schedu1$3 1 USOCR; ! : l · ! 
: ! near3 down$1 link reverse$1 link) ! DERWENT; l \ I I 

i i I resource) (resource adj block))) same l USPAT; iDI°" I i~l~O& l l ! 
I,,,_ !::: ! ( component adj carrier) same ! USOCR; j ! I 

: I (down$11ink reverse$11ink) I ~B~~~T:j """""""J j 
;r_o_7•o i("20090097447:---I "20110081856" I ius-ffiPIJB;ID'I°' 1201Yo& 1t 

: j "20090116427" I "20100232373" I ! USPAT; i : ! 14:49 l 

• ' ··833130T).A'<. I ~~~ff; I • 1 .......................... I 

I I I ~~;i~~~~) (resource adj block)) and I ~~~VDI°" :: I: ;gl~O&"I,,: 
• i i \ I BM TDB '1 •. "" I ~~h~~~jff!~i:ii~~i=i~ii ~;~":DR i•N ' 2013/06/1 7: 

I compooent adj "'"" I ~:f :r; ! i . ..J~1=5:=1=7==1 

' ' , (( d. d. ) ( d. ' U"',.,AT 'DI°" -I ~0
5~ :;

06117
i_: ! ! t ra 10 a J resource resource a J i vr, ; ! 

• J bl:)) • = =:~ooeot :j:cie, I ~:r,':r, I I ......................... I 

Dr I ii:.~":f :::r~1c~::;,~m~j I ~;~"'!Dr I ;g1

;~
0

& IT 
1,. : I block)) same ( component adj carrier) I ~~~T j ~: i,,: :,,: 

: ! ! I Blv1 TDB ' l 
i•s i• i @ad<"20091005" and (schedu1$3 ius-R3FUB;iD·•N ' 2013/06/1 71 : ! near3 downlink) same ((radio adj ! USPAT; I l 15: 18 1 

• ... J <=::'.~~'.~:~:~:~=: .. If ~~T•l ...... J ·····- .. J 
l[S66 ;• i @ad<"20091005" and (schedu1$3 l US-PGFUB;lD 'DN ' 2013/06/1 7' 
i '. ! near3 downlink) same ((radio adj i USPAT; \ [ l 15:20 l 
I,,,, ~::: ! resource) (resource adj block)) same ! USOCR; I [ l I : ! (CC (component adj carrier)) 1 DERWENT;! i 1 i ·nr : (schedu1$3 oeac3 dowotiok) same : ~~,=s,:n:I"" l 2013/0& 17i : ! ((radio adj resource) (resource adj ! USPAT; : : 115:20 i : I block)) same (CC (component adj ! USOCR; l :: 1. : .•. 

i : carrier)) 1 DERWENT;\ : 
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1l t !l 111 BM TDB il t 11 i ! ............ ' ................l .......................................................................................1 ........ - ............ ' ........................ ' ............... ' ....................... ' 

lS68 ; 356 I "455" /$.eds. and ( ( rad;o adj resource) I US-FG'UB; 'D" r '" I 2013106111; I ! ! (resource adj block)) same (CC I USPAT; ! ! ) 17:10 ! 
I ! ! (component adj carrier)) I USOCR; ! ! ) ! 
! i ! ! DE[")IAIENT•i i l i , , , , nvv ,, , ; , 

I i ! I I BM TDB i i I i t ~,~,~,, • ~,~,,~,~,~J ,~,~,,~,~,~,,~,~,~,,~,~,~,,~,~,~,,~,~,~,,~,~,~,,~,~,~,~ J L..-..~, - ,~,~,,~. -~,,~-~-~,,~.,~ •• ,~.,~,~,,~.,~ " ,~.,~,~,,~.,~,~,,~. 

!S70 !19 j"455"/$.ccls.and(carriernear3 !U&A3PUB;\OR \ON !2013/06/17! 
I ! ! aggregation) and ((first 1st) adj6 I USPAT; ! ! j 17:17 ! 
I j ! carrier) same ((1st first) adj6 (radio I USOCR; j j j j 
I i ! re~ource _frame)) and ((2nd second). I DEFWENT; j i j j 
! ! ! adJ6 carrier) same ((2nd second) adJ6 ! I BM TDB ! ! l ! 

! ............ ! ...............l {!.~~.~~ .. !.~~~.~E~~ .. !.!.~~.~U ................................... J ......... = ............. ! ........................ ! ................ J .......................... ! 

ll~~: ..... ll~ ............... Jl~::~~.:.~~.~:.~.~~~~::~.:.~.~: ................................... ll~~:~~ .......... ll~~ ................. 11.~~ ............. 1 ~.~.~.~~~~.~~.~.~I 
IEJL W"2013/0107855") .URR'J ................................ J ~~p~UB;ILJEJ ~~~13~06/181 

11S73 J08 .. l r~EJ:~J ~~~:n::~d. I ~~"'l[OR ..... r . ..I ~~\¾061181 Ir• ll1'7"7set near3 (rad;o frequency) near2 I US-FG'UB;IDR Ir 12013106/181 
I t_ .... __ J (resource band) same downlink same I USPAT j i j 09:19 j ILJdLcomponem adj 12rr;er) I- 'd• · ; 
1
875 r _1~:;~~~~;~=!~;r:,=1·1~~"r_JON _ 1~~~:i0"'

10l 
1S76 112 !("8457060"1"20110310819"1 IU&A3PUB;jOR :ON )2013/06/181 
! i ! "20100271970" I "20130034073" I USPAT i i I 09:31 i 
I i ! "20100098012" I "20110310856" I i i ) i 
I : !"20110317553"1"20130083742" I : : I : 
I : !"20130083741"1"20120114021" I ; : ! ; 
I : ! "20120275395" I "20110317545" I I : I I 
I : ! "20110310856").pn. I : : I : 
~ .............. ................~ .......................................................................................... , ................................................... ' ............................................... . 

l•LJ r::~Ef~t>=:g: ~~u~~•ar• I ~~"'ID• ~~~:i0"'10I 
IEJEJ ~~a~~~~~0k~r:t .. (set. group). near6 ....... j ~~P~PUB;ILJEJ ~~~;~06/1.81 

IEJ~Jl~~7 ~n.d ~7~ . . . . . . . . . . _J ~~~~~~;l• r=J ~~~~~06~:.81 

I S80 ! 3 ! (DL down$1ink) with (1st first first I U&A3PUB;j OR ! ON j 2013/06/18! 
I i ! primary initia) near3 (set group) near6 I USPAT j i j 10:47 j 
! j ! (radio resource) and (DL down$1ink) I ! j ) ! 
I j ! w!th (set group) near6 (radio resource) I j i j j 
I j ! with (2nd second other another) near2 I j j j j 
: i ' component i i i l i ! ............ · ................ l ....................................................................................... , ........................ · ........................ · ............... , ....................... · 

r1 '08 ! (DL down$1ink) with (1st first first I U&A3PUB;!DR ;ION !2013106/18; 
! j l! primary initia) near3 (set group) near6 I USPAT j j j 11 :17 i 

............ 1 .................. ~~~i( ;~~~u;~!~t a~~a~~~~r~:0$1i nk) ..... J ......................... 1 ........................ 1............... l ........................ 1 

D□~~~~t~~?t~ ~~~~~rJ ~~a,·00~~1:00&1, 

group) near6 (radio resource) with (DL I USPAT j 13:50 L•. (1st first first primary initia) near3 (set I U&A3PUB; DR i•N 2013/06/18 

down$1ink) near3 (component near3 I ! 
carrier) I ! 

i --·-~. • • ! - . . . . . . . . . ' . . . ·-;. . . ;. . . . . .. 
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[ :::::1 
(set group) near6 (radio resource) with l US-FGPUB;l 
(2nd second other another) near6 (DL ! 

USPAT .... J down$Iink) near3 (component near3 ! 
! carrier) ......................................................................... l 

• (set group) near6 (radio resource) with I US-FGPUB; j 
• I 

(DL down$Iink) near3 (component 
USPAT ......... J 

• I 
• I 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
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Filed: 

AS TEL Y, David et al. 

12/896,993 

October 4, 2010 

For: PUCCH RESOURCE ALLOCATION 
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Docket No: 4015-6942 

Examiner: TALUKDER, MD K. 

Group Art Unit: 2648 

Confirmation No.: 1015 

RESPONSE AND AMENDMENT TO NON-FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Honorable Sir: 

In response to the May 5, 2014 Non-Final Office Action from Examiner M.D. K. 

Talukder of Art Unit 2648, Applicants timely submit this Response and Amendment to Non

Final Office Action ("Response"). In view of this Response, Applicants believe that all pending 

claims are in condition for allowance and issuance. 

Amendments to the Claims are reflected in the listing, which begins on page 2 of this 

paper. 

Remarks/Arguments begin on page 11 of this paper. 
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Application Ser. No. 12/896,993 
Attorney Docket No. 4015-6942 
Client Docket No. P30138-US2 

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

Application: 

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 said user terminal on one or more downlink 

component carriers; 

if the user terminal is scheduled to receive downlink transmissions on a fiFst-single 

downlink component carrier associated with a primary cellaH: u,pliH:k pFimaFy eompoH:eH:t 

eaFFieF, receiving control information associated with the downlink transmissions to the user 

terminal on a first set of radio resources on anthe uplink pFimaFy component carrier associated 

with the primary cellsaid fiFst do:wH:liH:k eompoH:eH:t eaFFieF, wherein the first set of radio 

resources is reserved for user terminals scheduled to receive downlink transmissions on the fiFs-t 

single downlink component carrier associated with the primary cell; and 

if the user terminal is scheduled to receive downlink transmissions on a seeoH:d siBgle 

do:wH:liH:k eompoH:eH:t eaFFieF OF 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 user terminal on a second set of radio 

resources on the uplink pFimaFy 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 seeoH:d do•wH:liH:k eompoH:eH:t eaFFieF aH:dJOF multiple downlink 

component carriers and the second set of resources are additional resources as compared to 

the first set of resources. 

2. (Currently amended) The method of claim 1 further comprising transmitting control 

information to the user terminal on a downlink component carrier to implicitly or explicitly 

indicate the first set of radio resources on the uplink pFimaFy component carrier associated with 

the primary cell. 

3. (Currently amended) The method of claim 2 further comprising transmitting control 

information to the user terminal on a downlink component carrier to implicitly or explicitly 
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indicate the second set radio resources on the uplink f)FimaFy component carrier associated with 

the primary cell. 

4. (Original) The method of claim 3 wherein at least one of the first and second sets of 

radio resources are indicated implicitly by at least one of a downlink control channel index, 

number of downlink component carriers, and user terminal identifier. 

5. (Original) The method of claim 3 wherein at least one of the first and second sets of 

radio resources are indicated explicitly by an uplink control channel index. 

6. (Original) The method of claim 5 wherein the explicit indication is transmitted as 

radio resource control signaling. 

7. (Currently amended) The method of claim 1 further comprising transmitting an 

acknowledgement resource indication on the single[[a]] downlink component carrier associated 

with the primary cell to dynamically assign said second set of radio resources on the uplink 

f)FimaFy component carrier associated with the primary cell to the user terminal when the user 

terminal is scheduled to receive downlink transmissions on the seeoH:d siH:gle dovrnliH:k 

eompoH:eH:t eaFFieF OF multiple downlink component carriers. 

8. (Original) The method of claim 7 wherein the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources. 

9. (Currently amended) A base station comprising: 

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 said user terminal, the downlink 

controller configured to_;_ 

schedule downlink transmissions to a user terminal on one or more downlink 

component carriers; 

if the user terminal is scheduled to receive downlink transmissions on a fiFst 

single downlink component carrier associated with a primary cellaH: upliH:k f)FimaFy 

eompoH:eH:t eaFFieF, receive control information associated with the downlink transmissions to 

the user terminal on a first set of radio resources on anthe uplink f)FimaFy component carrier 

associated with the primary cellsaid fiFst dovmliH:k eompoH:eH:t eaFFieF, wherein the first set of 
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radio resources is reserved for user terminals scheduled to receive downlink transmissions on the 

.fiFst--singledownlink component carrier associated with the primary cell; and 

if the user terminal is scheduled to receive downlink transmissions on a 

seeend single de:wnlink eempenent earrier er 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 user terminal on a second 

set of radio resources on the uplink primary 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 seeend dw;rnlink eempenent earrier and/er multiple downlink 

component carriers and the second set of resources are additional resources as compared to 

the first set of resources. 

10. (Currently amended) The base station of claim 9 wherein the controller is further 

configured to transmit control information to the user terminal on a downlink component carrier 

to implicitly or explicitly indicate the first set of radio resources on the uplink primary 

component carrier associated with the primary cell. 

11. (Currently amended) The base station of claim 10 wherein the controller is further 

configured to transmit control information to the user terminal on a downlink component carrier 

to implicitly or explicitly indicate the second set of radio resources on the uplink primary 

component carrier associated with the primary cell. 

12. (Original) The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources implicitly by sending at least 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier. 

13. (Original) The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources explicitly by sending an uplink 

control channel index. 

14. (Original) The base station of claim 13 wherein the controller is further configured to 

send the explicit indication as radio resource control signaling. 
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15. (Currently amended) The base station of claim 9 wherein the controller is further 

configured to transmit an acknowledgement resource indication on a downlink component 

carrier to dynamically assign said second set of radio resources on the uplink f)rimary 

component carrier associated with the primary cell to the user terminal when the user terminal 

is scheduled to receive downlink transmissions on the seeen:d siagle dw;rnliak eemf)SH:eat 

earrier er multiple downlink component carriers. 

16. (Original) The base station of claim 15 wherein the acknowledgement resource 

indication selects the second set of resources from a semi-static set of uplink resources. 

17. (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 on an uplink component carrier 

associated with a primary cell, control information associated with the downlink transmissions 

ea a first set sf radie researees ea aa U:f)liH:k f)rimary e0mf)0H:eat earrier if an assignment of 

a single downlink component carrier associated with the primary cellaf)liH:k f)rimary 

eemf)SH:eat earrier is received for the downlink transmission, wherein the first set of radio 

resources is reserved for user terminals scheduled to receive downlink transmissions on the 

singlefirs.t downlink component carrier associated with the primary cell; and 

transmittin~, on a second set of radio resources on the uplink component carrier 

associated with the primary cell, control information associated with the downlink 

transmissions ea a seeead set sf radie researees ea the U:f)liH:k e0mf)0H:eat earrier if an 

assignment of multiple downlink component carriers including the single downlink component 

carrier associated with the primary cell for the downlink transmission is received, wherein the 

second set of radio resources is reserved for user terminals scheduled to receive downlink 

transmissions on the seeead de•waliak eemf)SH:eat earrier aadJer multiple downlink 

component carriers and the second set of resources are additional resources as compared to 

the first set of resources. 
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18. (Currently amended) The method of claim 17 further comprising transmitting user 

data on the second set of radio resources if a single downlink component carrier associated with 

a non-primary cell is assigned for the downlink transmission. 

19. (Currently amended) The method of claim 17 further comprising receiving control 

information from the base station on a downlink component carrier implicitly or explicitly 

indicating the second set of radio resources on the uplink f)FimaFy component carrier associated 

with the primary cell. 

20. (Currently amended) The method of claim 19 wherein receiving control information 

comprises receiving at least one of a downlink control channel index, number of downlink 

component carriers, and user terminal identifier implicitly identifying said second set of 

resources. 

21. (Original) The method of claim 19 wherein receiving control information comprises 

receiving an uplink control channel index explicitly identifying said second set of resources. 

22. (Original) The method of claim 21 wherein the explicit indication is received as radio 

resource control signaling. 

23. (Currently amended) The method of claim 17.: further comprising receiving, from a 

base station, an acknowledgement resource indication on the single[[a]] downlink component 

carrier associated with the primary cell to dynamically assign[[ing]] said second set of radio 

resources on the uplink f)FimaFy component carrier associated with the primary cell when the 

user terminal is scheduled to receive downlink transmissions on the seeonEl single El01;rnlink 

eomponent eaFFieF OF multiple downlink component carriers. 

24. (Original) The method of claim 23 further comprising selecting the second set of 

resources from a semi-static set of uplink resources responsive to the acknowledgement resource 

indication. 

25. (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 
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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 on an uplink f)rimary component carrier 

associated with a primary cell if an assignment of a single downlink component carrier 

associated with the primary cellU:f)liH:k f)rimary eomf)OH:eH:t earrier is received for the 

downlink transmission, wherein the first set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the singlefirs.t downlink component carrier 

associated with the primary cell; and 

select a second set of radio resources on the uplink component carrier associated 

with the primary cell if an assignment of multiple downlink component carriers including the 

single downlink component carrier associated with the primary cell for the downlink 

transmission is received, wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the seeoH:d dowH:liH:k eomf)OH:eH:t earrier 

aH:cllor multiple downlink component carriers and the second set of resources are additional 

resources as compared to the first set of resources. 

26. (Currently amended) The user terminal of claim 25 configured to transmit user data 

on the second set of radio resources if a single downlink component carrier associated with a 

non-primary cell is assigned for the downlink transmission. 

27. (Currently amended) The user terminal of claim 25 wherein the controller is further 

configured to receive control information from the base station on a downlink component carrier 

implicitly or explicitly identifying the second set of radio resources on the uplink f)rimary 

component carrier associated with the primary cell. 

28. (Original) The user terminal of claim 27 wherein the controller is further configured 

to receive at least one of a downlink control channel index, number of downlink component 

carriers, and user terminal identifier implicitly identifying the second set of radio resources. 

29. (Currently amended) The user terminal of claim 27 wherein the controller is further 

configured to receive an uplink control channel index explicitly identifying the second set of 

radio resources on the uplink f)rimary component carrier associated with the primary cell. 

30. (Original) The user terminal of claim 29 wherein the controller is further configured 

to receive the explicit indication as radio resource control signaling. 
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31. (Currently amended) The user terminal of claim 25 wherein the controller is further 

configured to receive, from a base station, an acknowledgement resource indication on a 

downlink component carrier dynamically assigning said second set of radio resources on the 

uplink f)Fimary component carrier associated with the primary cell when the user terminal is 

scheduled to receive downlink transmissions on the seeoH:d siH:gle dovrnliH:k eomf)OH:eH:t earrier 

er multiple downlink component carriers. 

32. (Original) The user terminal of claim 31 wherein the controller is configured to select 

the second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication. 

33. (Currently amended) A method implemented by a user terminal in a mobile 

communication network, the method comprising: 

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 f)rimary component carrier associated with a primary cell if 

an assignment of a first downlink component carrier associated with the primary celluplink 

f)Fimary eomf)OH:eH:t earrier is received for the downlink transmission, wherein the first set of 

radio resources is reserved for user terminals scheduled to receive downlink transmissions on the 

first downlink component carrier associated with the primary cell; and 

transmitting control information associated with the downlink transmission on a 

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

if an assignment of the first downlink component carrier associated with the primary cell 

and a second single downlink component carrier associated with a non-primary cell for the 

downlink transmission is received, wherein the second set of radio resources is reserved for user 

terminals scheduled to receive downlink transmissions on the first downlink component 

carrier and the second single downlink component carrier aH:dlor meltif)le eomf)OH:eH:t 

earriers and the second set of resources are additional resources as compared to the first 

set of resources. 

34. (Currently amended) A user terminal for mobile communications, the user terminal 

comprising: 
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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 downlink transmission§_, the controller configured to: 

select a first set of radio resources on an uplink f)FimaFy component carrier 

associated with a primary cell if an assignment of a first downlink component carrier 

associated with the primary cellaplink f)FimaFy e0mp0nent eaFFieF is received for the 

downlink transmission, wherein the first set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the first downlink component carrier associated 

with the primary cell; and 

select a second set of radio resources on the uplink component carrier associated 

with the primary cell if an assignment of the first downlink component carrier associated 

with the primary cell and a second single downlink component carrier associated with a non

primary cell for the downlink transmission is received, wherein the second set of radio 

resources is reserved for user terminals scheduled to receive downlink transmissions on the first 

downlink component carrier and the second single downlink component carrier andleF 

maltiple e0mp0nent eaFFieFs and the second set of resources are additional resources as 

compared to the first set of resources. 

35. (New) The method of claim 1, further comprising: 

receiving user data on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink transmission. 

36. (New) The method of claim 1, further comprising: 

receiving control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink transmission. 

37. (New) The base station of claim 9, further configured to: 

receive user data on the second set of radio resources if a single downlink component 

carrier associated with a non-primary cell is assigned for the downlink transmission. 

38. (New) The base station of claim 9, further configured to: 
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receive control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink transmission. 

39. (New) The method of claim 17, further comprising: 

transmitting control signaling on the second set of radio resources if a single 

downlink component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

40. (New) The user terminal of claim 25, further configured to: 

transmit control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink transmission. 

41. (New) The method of claim 1, further comprising: 

if the 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 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. 

42. (New) The base station of claim 9, further configured to: 

if the user terminal is scheduled to receive downlink transmissions on a second single 

downlink component carrier associated with a non-primary cell, receive control information 

associated with the downlink transmissions to the 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. 
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In the Non-Final Office Action mailed May 5, 2014, Claims 1-34 have received a non

final rejection. Claims 1-34 have received an obviousness rejection as being unpatentable over 

U.S. Pat. App. Pub. No. 2010/0232373 by Nory et al. ("Nary") in view of U.S. Pat. App. Pub. 

No. 2010/0271970 by Pan et al. ("Pan"). 

After entry of this Response, Claims 1-42 are pending. Claims 1-3, 7, 9-11, 15, 17-20, 

23, 25-27, 28, 31 and 33-34 are amended. Claims 35-42 are newly added. No new matter is 

introduced by the present Response. Applicants respectfully assert that the pending claims are in 

condition for allowance and respectfully request reconsideration of the claims in light of the 

following remarks. 

THE EXAMINER INTERVIEW 

Pursuant to the provisions of 37 C.F.R. § 1.133(b ), Applicants wish to make of record the 

substance of the interview between Applicants' undersigned representative, Edward M. Roney of 

Coats & Bennett PLLC, and Examiner M.D. Talukder conducted telephonically on August 27, 

2014. In the interview, the attendees discussed distinctions of the present disclosure over the 

cited prior art but no agreement was reached. 

THE OBVIOUSNESS REJECTIONS 

Claims 1-34 are rejected as being unpatentable over Nary in view of Pan. For at least 

the reasons set forth in this Response, Applicants respectfully submit that Nary and Pan fail to 

teach one or more of the claim elements of amended Claims 1-34. Applicants have amended 

Claim 1 to include "if the user terminal is scheduled to receive downlink transmissions on a 

single downlink component carrier associated with a primary cell, receiving control information 

associated with the downlink transmissions to the 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," as described in the listing 

of claims. Further, Applicants have amended Claim 1 to include "if the user terminal is 

scheduled to receive downlink transmissions on multiple downlink component carriers including 
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the single downlink component carrier associated with the primary cell, receiving control 

information associated with the downlink transmissions to the 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," as described in the listing of 

claims (emphasis added). 

Applicants submit that amended Claim 1 is allowable at least because Nary and Pan 

fail to teach the method of amended Claim 1. Instead, Nary teaches that "if the UE is configured 

to receive PDSCH on a set of two component carriers, a first set of [bits] in the RB assignment 

field can signal the resource block allocation for the first component carrier and the remaining 

[bits] can signal the resource block allocation for the second component carrier." Nary, para. 

[0036], Ins. 9-14. Nary fails to teach, among other things, using "a first set of radio resources on 

an uplink component carrier associated with the primary cell," "a second set of radio resources 

on the uplink component carrier associated with the primary cell," and "the second set of 

resources are additional resources as compared to the first set of resources." Thus, Nary fails to 

teach amended Claim 1. 

Pan also fails to teach amended Claim 1. Pan teaches that "[f]or asymmetric carrier 

aggregation in which there are more configured DL carriers than UL component carriers, the 

WTRU may use UCI grouping in conjunction with single or multiple PUCCH(s) ... to transmit 

the UCL" Pan, para. [0036], Ins. 1-7. Further, Pan teaches that "the WTRU may use a two step 

procedure to send the UCI" consisting of "[f]irst, the WTRU associates UL component carriers 

with DL component carriers and creates UCI groups with different types for UCI transmission .. 

. "and "[s]econd, the WTRU uses periodic PUCCH for type 1 UCI groups and uses periodic 

PUSCH, PUCCH or combinations of PUCCH/PUSCH for transmitting UCis corresponding to 

multiple DL carriers for type 2 UCI groups." Pan, para. [0036], Ins. 8-14 and FIGS. 4, 5, 6, 7 

and 10 (below). Pan fails to teach, among other things, using the same "uplink component 

carrier" for both "a single downlink component carrier" and "multiple downlink component 

carriers." Thus, Pan also fails to teach amended Claim 1. 
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UCI GROUP 3 

TYPE 2 UCI GRQ!.JP 

Therefore, for at least the reasons given in this Response, Applicants submit that 

Claims 1-34 are allowable over Nary in view of Pan and respectfully request that the rejection of 

Claims 1-34 be withdrawn. 

THE FEES 

This Response is being filed within four months of the May 5, 2014 Non-Final Office 

Action. Thus, a one month extension of time fee is believed due with this submission. Claim 

fees for eight (8) additional dependent claims are believed due, as the total claim count has 

increased from thirty-four (34) claims to fo11y-two (42) claims. The number of independent 

claims remain covered under the original filing fee. Applicants authorize the Commissioner to 

charge deposit account No. 18-1167 for any fees deemed due. 
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In view of the distinctions herein between the subject matter of the present claims and the 

teachings of the cited references, Applicants respectfully request reconsideration and allowance 

of the present application. By the present Response, the application has been placed in full 

condition for allowance. Accordingly, Applicants respectfully request early and favorable 

action. Should the Examiner disagree or have any questions or issues regarding this submission, 

Applicants respectfully request that the Examiner telephone the undersigned at (919) 7 19-4870. 

Favorable consideration is respectfull y and earnestly solicited. 

Dated: September 5, 2014 

Coats & Bennett LLPC 
1400 Crescent Green Drive, Suite 300 
Cary, NC 27518 
United States 
Phone: 919.719.4870 
Fax: 919.854.2084 

Respectfully submitted, 
•• ;:fP•' ,....---•·::> 

... ..t' .... ~,..- t ~,~ ~ ¥'' 
, .,.- /,-;, '/ ,,•1 

/,,.-.> /,...-v ..... c. 1-t>t-u:-•"' / ,.,,. 
'---- ~- • .V " l ;/' 

(] 

Edward M. Roney 
Registration No. 62,048 

Certificate of E-Filing/Transmission under 37 CFR § 1.8: 

In accordance with 37 CFR § 1.8. I certify that this correspondence is being deposited and electronically filed with 
the USPTO via tJ1e USPTO's EFS-Web Electronic Filing System. 

Dated: September 5, 2014 /Edward M. Roney/ 
Edward M. Roney 
Registration No. 62,048 

Page 14 of 14 

Samsung Ex. 1005 
Page 246 of 662 



Samsung Ex. 1005 
Page 247 of 662

Electronic Patent Application Fee Transmittal 

Application Number: 12896993 

Filing Date: 04-Oct-201 0 

Title of Invention: PUCCH Resource Allocation for Carrier Aggregation in LTE-Advanced 

First Named Inventor/Applicant Name: David Astely 

Filer: Edward Milton Roney/Kenyatta Upchurch 

Attorney Docket Number: 4015-6942 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Claims in Excess of 20 1202 8 80 640 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 



Samsung Ex. 1005 
Page 248 of 662

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension - 1 month with $0 paid 1251 1 200 200 

Miscellaneous: 

Total in USD ($) 840 



Samsung Ex. 1005 
Page 249 of 662

Electronic Acknowledgement Receipt 

EFSID: 20055453 

Application Number: 12896993 

International Application Number: 

Confirmation Number: 1015 

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: 4015-6942 

Receipt Date: 05-SEP-2014 

Filing Date: 04-OCT-2010 

Time Stamp: 11:26:25 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

PaymentType Electronic Funds Transfer 

Payment was successfully received in RAM $840 

RAM confirmation Number 9010 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi ,I Pages 
Number Message Digest Part /,zip (ifappl.) 



Samsung Ex. 1005 
Page 250 of 662

P30138- 115837 

1 US2_Response_to_Non- yes 14 
Final_OA.pdf 8270ecb420ca91 ba54bfef1 0bcacc048ebb:l 

1814 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Claims 2 10 

Applicant Arguments/Remarks Made in an Amendment 11 14 

Warnings: 

Information: 

32060 

2 Fee Worksheet (5B06) fee-i nfo.pdf no 2 
efeb 78c1fccaef0ff76743bf2a559391 d 13c7 e 

cl 

Warnings: 

Information: 

Total Files Size (in bytes) 147897 

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 A1u~lications 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 Aeelication 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 Aeelication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/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. 



PTOiSB/06109-11) 
Approved lor use through 1/3112014. 0MB 0651·0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the aoerwo~ educlion Aci 0, 1995, no persons are reauned to reru-wind to a collection ot ,ntonnation unless ii d1solavs a valid M conlrol number. p R 0 B 

PATENT APPLICATION FEE DETERMINATION RECORD I Applica1ion or Docke1 Number I Filing Date I 
Substitute for Form PT0-875 12/896,993 10/04/2010 • To be Mailed 

ENTITY: IZI LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

• BASIC FEE NIA NIA NIA 
137 CFR I. I6/al, lb\, or fell 

0 SEARCH FEE NIA NIA NIA 
[37 CFR 1.16(kl, m. or (mil 

0 EXAMINATION FEE NIA NIA NIA 
f37 CFR 1.16(0), lo), or fql) 

TOTAL CLAIMS 
minus20 = X $ (37 CFR 1.16(ill = 

INDEPENDENT CLAIMS 
minus 3 = X S /37 CFR 1.16/h)) = 

If the specification and drawings exceed 100 sheets 

• APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for sma ll entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fract ion thereof. See 35 u.s.c. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

• MULTIPLE DEPENDENT CLAIM PRESENT (37CFR 1.160)) 

• K the difference in column 1 is less than zero, enter ·o• in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

[Column 1) (Column 2) [Column 3) 

CLAIMS HIGHEST 

09/05/2014 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(0) · 42 Minus .. 34 • 8 X s80 • 640 
0 Independent z t3 7 CFR 1.16/hl\ • 6 Minus ···6 • 0 X s420 . 0 w 
~ D Application Size Fee (37 CFR 1. t6(s)) 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR t. I6(j)) 

TOTAL ADD'L FEE 640 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE ($) AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR 

z T 01al 131 CFR . Minus .. = X $ = w 1.16(1)) 

~ lndependenl Minus 
0 (37 CFR 1.1&'hi\ 

... = X S = 
z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(i)) ~ 

TOTAL ADD'L FEE 

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3. LIE 
., ff the "Highest Number Previously Paid For" IN THIS SPACE is less lhan 20, enter "20". l eugenia v. hardy/ 
... If the "Highest Number Previously Paid For' IN THIS SPACE is less than 3, enter "3'. 

The "Highest Number Previously Paid For' (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection ol mlormatIon Is required by 37 CFR 1.16. The mlormatIon Is required to obtain or retain a benefit by the public which Is to Ille (and by the USPTO to 
prooess) 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 submi"ing 1he oompleted application lorm 10 the USPTO. Time will vary depending upon the individual case. Any oomrnents on 1he amount ol time you 
require to oomple1e this lorm and/or suggestions lor reducing this burden, should be sen110 the Chief Information Ollicer, U.S. Patent and Trademark Office, U.S. 
Department ol 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 ill comp/etitlg the form, cal/ 1-8()().PT0•9199 an<f select optiotl 2 

Samsung Ex. 1005 
Page 251 of 662 



UNITED STATES P A TENT AND T RADEMARK O FFICE 

APPLIC,\ TION NO. FILING DATE FIRST NAMED 1.t'IVENTOR 

12/896.993 10/04/2010 David Astely 

24112 7590 09/08/2014 

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

UNITED STATES DEPARTMENT OF COMMERCE 
Uniled Stales Patent and Trademark Office 
Add«ss, COMMISSIONER FOR PATENTS 

P.O. Bo, 1450 
Ale.x....,nckia. Virginia 22313- L450 
W\l1W ,l.l&pl()gOV 

ATTORNEY DOCK.ET NO. CONFIRMATION NO. 

4015-6942 1015 

TALUKDER, MD K 

ART UNIT PAPER NUMBER 

2648 

MAIL DATE DELIVERY MODE 

09/08/2014 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 

Samsung Ex. 1005 
Page 252 of 662 



Samsung Ex. 1005 
Page 253 of 662

Applicant-Initiated Interview Summary 

Application No. 

12/896,993 

Examiner 

MD TALUKDER 

All participants (applicant, applicant's representative, PTO personnel): 

(1) MD TALUKDER. 

(2) ED Roni. 

Date of Interview: 27 August 2014. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

D applicant's representative] 

• No. 

Issues Discussed D101 D112 D102 ~103 • Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1-

ldentification of prior art discussed: Norv. 

Substance of Interview 

Applicant(s) 

ASTELY ET AL. 

Art Unit 

2648 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

During the interview various aspects of the claimed invention were discussed and compared with the cited reference 
in view of the pending claim reiections. The foregoing amendments to the claims were made in consideration of the 
topics of discussion during the interview: while no agreement was reached with respect to allowabilitv .. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/MD TALUKDER/ 
Examiner, Art Unit 2648 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) 

NUWEN PAN/ 
Supervisory Patent Examiner, Art Unit 2649 

Interview Summary PaperNo.20140903 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Application No. 
12/896,993 

Applicant{s) 
ASTEL Y ET AL. 

Office Action Summary Examiner 
MD TALUKDER 

Art Unit 
2648 I 

AIA (First Inventor to File) 
Status 
No 

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

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

Extensions of time may be available under the provisions of 37 CFR 1. 136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 09/05/2014. 

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

2a)~ This action is FINAL. 2b)O This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-42 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)~ Claim(s) 1-42 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 Claim(s) __ are subject to restriction and/or election requirement. 

• If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

httg://www.usgto.gov/gatents/init eventsigghiindex.isg or send an inquiry to PPHfeedback@usgto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 
1.0 Certified copies of the priority documents have been received. 
2.0 Certified copies of the priority documents have been received in Application No. __ . 
3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
•• See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) ~ Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) ~ Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20141031 
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Page 2 

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

2. It would be of great assistance to the office if all incoming papers pertaining to a filed 

application carried the following items: 

i. Application number (checked for accuracy, including series code and serial no.). 
ii. Group art unit number (copied from most recent Office communication). 
iii. Filing date. 
iv. Name of the examiner who prepared the most recent Office action. 
v. Title of invention. 
vi. Confirmation number (See MPEP § 503). 

REMARKS 

3. Examiner wish to make of record the substance of the examiner initiated interview 

between examiner and applicant's undersigned representative, Edward M. Roney of Coats & 

Bennett PLLC, conducted telephonically. In the interview, Examiner was able to point out the 

allowable subject matter but the applicant was reluctant to amend the claims according to 

examiner's proposal. 

Response to Arguments 

4. Applicant's arguments with respect to claims have been considered but are moot in view 

of the new ground(s) of rejection. 
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Claim Rejections - 35 USC § 112 

5. The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 

Page 3 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

a. Claims 1-34 are rejected under 35 U.S.C.112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 

matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the 

invention. 

Regarding claim 1, claims recites the limitation "if the user terminal. .. single downlink 

component carrier ... " in line 5-6 & "If the user ... multiple downlink component carriers ... " in 

line 12-13. It is not clear if the functional language recited afterwards is optional steps or 

required functionality. Examiner read the functional language recited afterwards (after "IF")~ 

optional step (broadest reasonable interpretation being applied). The second "If statement" will 

never occur; according to the broadest reasonable interpretation by the examiner since it is 

optional. Other independent claims having the same "If statement". For the purpose of 

expediting the processing of the application, Claims have been rejected in view of the prior art 

(see below) based on a broader interpretation that meets the claimed subject matter as interpreted 

by the Examiner. 

b. New claims 35-42 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 

subject matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the 

invention. It is not clear if the functional language recited afterwards is optional steps or required 
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functionality. The functional language recited afterwards (After "If') is optional (interpret by the 

examiner). The "If statement" will never occur; according to the broadest reasonable 

interpretation by the examiner since it is optional. Therefore, those claims do not have any 

patentable weight. 

Claim Rejection- 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

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

Claims 1-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nory (Pub 

No. 2010/0232373) and further in view of Marinier (Pub No. 2010/0322173). 

Regarding claim 1, Nory teaches a method implemented by a base station of receiving 

control information from a user terminal (Fig. 3 & 1: BS-101 receives control information 

from user terminals), the method comprising: scheduling downlink transmissions to said user 

terminal on one or more downlink component carriers (scheduling- Para. 49: " ... If a sub frame 

n+ 1 with single component carrier allocation must follow a sub frame n with multi

component carrier allocation, both PDCCH-1 and PDCCH-2 can be transmitted in a sub

frame n+ 1 to only schedule the single component carrier resource assignment ... "); if the 

user terminal is scheduled to receive downlink transmissions on a single downlink component 

carrier (Para. 17: resource assignment for one component carrier), receiving control 
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information on a first set of radio resources on an uplink component carrier, wherein the first set 

of radio resources is reserved for user terminals scheduled to receive downlink transmissions on 

downlink component carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set 

of two component carrier, a first set of ten of the twenty bits in the RB assignment field can 

signal the resource block allocation for the first component carrier .. . if the UE is configured 

to receive POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier) & (Para. 26: "Feedback transmission from the UE is possible on physical uplink 

control channel/physical uplink shared channel (PUC CH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based on the 

lowest index of the Control Channel element (CCE) on which PDCCH-A is transmitted ... ") 

(also Para. 13-17). (Note: The other part of "If statement" has no patentable weight because that 

is optional and the second "If statement" will never occur; according to the broadest reasonable 

interpretation by the examiner since it is optional). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use a primary cell in a downlink transmission 

process of Marinier' s disclosure with resource allocation system for multiple component carriers, 
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as taught by Nory. Doing so would have resulted in efficiently using and assigning resource 

blocks in uplink and downlink transmission system. 

Regarding claim 2, 10, N ory teaches that the control information to the user terminal on 

a downlink component carrier to implicitly or explicitly indicate the first set of radio resources 

on the uplink primary component carrier ( abstract: " ... The transceiver is also configured to 

receive a second control message on the anchor carrier, the second control message 

associated with a set of component carriers, the set of component carriers are distinct from 

the anchor carrier. The controller determines a resource assignment for at least one 

component carrier in the set of component carriers using both the first and the second 

control messages"). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 3, 11, N ory teaches transmitting control information to the user 

terminal on a downlink component carrier to implicitly or explicitly indicate the second set radio 

resources on the uplink primary component carrier (Para. 36: " .. .if the UE is configured to 

receive POSCH on a set of two component carrier, a first set of ten of the twenty bits in the 
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RB assignment field can signal the resource block allocation for the first component carrier 

and the remaining ten bits can signal the resource block allocation for the second 

component carrier ... "). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 4, 12, N ory teaches at least one of the first and second sets of radio 

resources are indicated implicitly by at least one of a downlink control channel index, number of 

downlink component carriers, and user terminal identifier (Fig. 3). 

Regarding claim 5, 13, N ory teaches one of the first and second sets of radio resources 

are indicated explicitly by an uplink control channel index (Para. 26: " .. . Feedback transmission 

from the UE is possible on physical uplink control channel/physical uplink shared channel 

(PUC CH/PUSCH) of the anchor carrier. The PUC CH resource index implicitly assigned to 

the UE by the base station based on the lowest index of the Control Channel element (CCE) 

on which PDCCH-A is transmitted. When a POSCH is also scheduled to the UE in the 

same sub-frame as the PDCCH-A, multiple ACK/NACKs (one each for PDCCH-A and the 

POSCH) can be transmitted using multiple PUCCH resources ... "). 
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Regarding claim 6, 14, Nory teaches the explicit indication is transmitted as radio 

resource control signaling (Para. 22: "In first exemplary implementation, the base station 

configures UE via radio resource control (RRC) signaling with an anchor carrier. The UE 

is expected to only monitor PDCCH messages from the anchor carrier after initial access. 

Before assigning resources on non-anchor component carriers via individual PDCCH in 

each component carrier, base unit sends a configuration message to the UE instructing the 

UE, the set of component carriers, whose PDCCH messages are also expected to be 

monitored ... "). 

Regarding claim 7, 15, Nory teaches transmitting an acknowledgement resource 

indication on a downlink component carrier to dynamically assign said second set of radio 

resources on the uplink primary component carrier to the user terminal when the user terminal is 

scheduled to receive downlink transmissions on the second single downlink component carrier or 

multiple downlink component carriers (Para. 25: " ... The PDCCH-A can also include or 

indicate resources for acknowledging the transmission of the configuration message to 

increase reliability of signaling of the configuration message. Optionally, the base unit can 

also instruct the UE to send CQI for the set of component carriers identified in the long 

term bitmap by signaling a CQI-only uplink grant in the same sub-frame where PDCCH-A 

is transmitted. The configuration message can also optionally include a time offset limit 

before which UE should configure its receiver to monitor PDCCH messages from multiple 

component carriers") and (Para. 26, 36 & 40). 

Nory is silent regarding "the component carrier associated with a primary cell". 
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In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 8, 16, Nory teaches the acknowledgement resource indication selects 

the second set of resources from a semi-static set of uplink resources (Para. 27: "In a third 

exemplary implementation, the base station configures UE via radio resource control 

(RRC) signaling with an anchor carrier. The UE is expected to only monitor the anchor 

carrier after initial access. Before assigning resources on component carriers other than the 

anchor carrier, base unit sends a configuration message to the UE, instructing it, the set of 

component carriers, where POSCH resource allocations are expected. The configuration 

message allows the UE to semi-statically configure its receiver to receive POSCH on the set 

of component carriers"). 

Regarding claim 9, Nory teaches a base station comprising: a transmitter to transmit user 

data on one or more downlink component carriers to a user terminal (Fig. 1: transmission from 

BS-101 to remote unit-110); and a controller to schedule downlink transmissions to said user 

terminal, the downlink controller configured to schedule downlink transmissions to a user 

terminal on one or more downlink component carriers (scheduling- Para. 49: " ... If a sub frame 
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n+ 1 with single component carrier allocation must follow a sub frame n with multi

component carrier allocation, both POCCH-1 and POCCH-2 can be transmitted in a sub

frame n+ 1 to only schedule the single component carrier resource assignment ... "); if the 

user terminal is scheduled to receive downlink transmissions on a single downlink component 

carrier (Para. 17: resource assignment for one component carrier), receiving control 

information on a first set of radio resources on an uplink component carrier, wherein the first set 

of radio resources is reserved for user terminals scheduled to receive downlink transmissions on 

downlink component carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set 

of two component carrier, a first set of ten of the twenty bits in the RB assignment field can 

signal the resource block allocation for the first component carrier .. . if the UE is configured 

to receive POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier) & (Para. 26: "Feedback transmission from the UE is possible on physical uplink 

control channel/physical uplink shared channel (PUCCH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based on the 

lowest index of the Control Channel element (CCE) on which POCCH-A is transmitted ... ") 

(also Para. 13-17). (Note: The other part of "If statement" has no patentable weight because that 

is optional and the second "If statement" will never occur; according to the broadest reasonable 

interpretation by the examiner since it is optional). 

Nory is silent regarding "the component carrier associated with a primary cell". 
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In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use a primary cell in a downlink transmission 

process of Marinier' s disclosure with resource allocation system for multiple component carriers, 

as taught by Nory. Doing so would have resulted in efficiently using and assigning resource 

blocks in uplink and downlink transmission system. 

Regarding claim 17, N ory teaches 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 (Fig. 3 & 4 and Abstract: "A wireless 

communication terminal including a controller coupled to a wireless transceiver wherein 

the transceiver is configured to receive a first control message on an anchor carrier, the 

first control message including a resource assignment for the anchor carrier"); transmitting 

on a first set of radio resources on an uplink component carrier, control information with the 

downlink transmission if the user terminal is scheduled to receive downlink transmissions on a 

single downlink component carrier (Para. 17: resource assignment for one component carrier) 

& (Para. 36: " .. .if the UE is configured to receive POSCH on a set of two component 

carrier, a first set of ten of the twenty bits in the RB assignment field can signal the 

resource block allocation for the first component carrier .. . if the UE is configured to receive 

POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 
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In addition to this, if the UE is configured to receive POSCH on only one component 

carrier), wherein the first set of radio resources is reserved for user terminals scheduled to 

receive downlink transmissions on downlink component carrier (Para. 26: "Feedback 

transmission from the UE is possible on physical uplink control channel/physical uplink 

shared channel (PUCCH/PUSCH) of the anchor carrier. The PUCCH resource index 

implicitly assigned to the UE by the base station based on the lowest index of the Control 

Channel element (CCE) on which PDCCH-A is transmitted ... ") (also Para. 13-17). (Note: 

The other part of "If statement" has no patentable weight because that is optional and the second 

"If statement" will never occur; according to the broadest reasonable interpretation by the 

examiner since it is optional). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use a primary cell in a downlink transmission 

process of Marinier' s disclosure with resource allocation system for multiple component carriers, 

as taught by Nory. Doing so would have resulted in efficiently using and assigning resource 

blocks in uplink and downlink transmission system. 

Regarding claim 18, N ory teaches transmitting user data on the second set of radio 

resources if a single downlink component carrier is assigned for the downlink transmission (Para. 

36: "Alternately, if the UE is configured to receive POSCH on only one component carrier 
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then twenty eight bits can be used for RB assignment field to signal the resource block 

allocation for that single component carrier. In addition to this, if the UE is configured to 

receive POSCH on only one component carrier, UE can interpret that the Resource Block 

assignment bits are signaling a resource block assignment in groups of 4 resource blocks 

each"). 

Regarding claim 19, Claim 19 corresponds to claim 2 and is analyzed accordingly. 

Regarding claim 20, Claim 20 corresponds to claim 3 and is analyzed accordingly. 

Regarding claim 21, Claim 21 corresponds to claim 5 and is analyzed accordingly. 

Regarding claim 22, Claim 22 corresponds to claim 6 and is analyzed accordingly. 

Regarding claim 23, Claim 23 corresponds to claim 7 and is analyzed accordingly. 

Regarding claim 24, Claim 24 corresponds to claim 8 and is analyzed accordingly. 

Regarding claim 25 & 33 & 34, claim 25 & 33 & 34 corresponds to claim 17and/or 1, 

and is analyzed accordingly. 

Regarding claim 26, N ory teaches transmitting user data on the second set of radio 

resources if a single downlink component carrier is assigned for the downlink transmission (Para. 

36: "Alternately, if the UE is configured to receive POSCH on only one component carrier 

then twenty eight bits can be used for RB assignment field to signal the resource block 

allocation for that single component carrier. In addition to this, if the UE is configured to 

receive POSCH on only one component carrier, UE can interpret that the Resource Block 

assignment bits are signaling a resource block assignment in groups of 4 resource blocks 

each"). 

Nory is silent regarding "the component carrier associated with a primary cell". 
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In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 27, Nory teaches the controller is further configured to receive control 

information from the base station on a downlink component carrier implicitly or explicitly 

identifying the second set of radio resources on the uplink primary component carrier (Para. 36: 

" .. .if the UE is configured to receive POSCH on a set of two component carrier, a first set 

of ten of the twenty bits in the RB assignment field can signal the resource block allocation 

for the first component carrier and the remaining ten bits can signal the resource block 

allocation for the second component carrier ... "). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 
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Regarding claim 28, N ory teaches the controller is further configured to receive at least 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier implicitly identifying the second set of radio resources (Fig. 3). 

Regarding claim 29, Nory teaches one of the first and second sets of radio resources are 

indicated explicitly by an uplink control channel index (Para. 26: " .. . Feedback transmission 

from the UE is possible on physical uplink control channel/physical uplink shared channel 

(PUC CH/PUSCH) of the anchor carrier. The PUC CH resource index implicitly assigned to 

the UE by the base station based on the lowest index of the Control Channel element (CCE) 

on which PDCCH-A is transmitted. When a POSCH is also scheduled to the UE in the 

same sub-frame as the PDCCH-A, multiple ACK/NACKs (one each for PDCCH-A and the 

POSCH) can be transmitted using multiple PUCCH resources ... "). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 30, N ory teaches the explicit indication is transmitted as radio resource 

control signaling (Para. 22: "In first exemplary implementation, the base station configures 

UE via radio resource control (RRC) signaling with an anchor carrier. The UE is expected 
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to only monitor PDCCH messages from the anchor carrier after initial access. Before 

assigning resources on non-anchor component carriers via individual PDCCH in each 

component carrier, base unit sends a configuration message to the UE instructing the UE, 

the set of component carriers, whose PDCCH messages are also expected to be 

monitored ... "). 

Regarding claim 31, Nory teaches the controller is further configured to receive, from a 

base station, an acknowledgement resource indication on a downlink component carrier 

dynamically assigning said second set of radio resources on the uplink primary component 

carrier when the user terminal is scheduled to receive downlink transmissions on the second 

single downlink component carrier or multiple downlink component carriers (Para. 25: " ... The 

PDCCH-A can also include or indicate resources for acknowledging the transmission of the 

configuration message to increase reliability of signaling of the configuration message. 

Optionally, the base unit can also instruct the UE to send CQI for the set of component 

carriers identified in the long term bitmap by signaling a CQI-only uplink grant in the 

same sub-frame where PDCCH-A is transmitted. The configuration message can also 

optionally include a time offset limit before which UE should configure its receiver to 

monitor PDCCH messages from multiple component carriers") and (Para. 26, 36 & 40). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 
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the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 32, Nory teaches the acknowledgement resource indication selects the 

second set of resources from a semi-static set of uplink resources (Para. 27: "In a third 

exemplary implementation, the base station configures UE via radio resource control 

(RRC) signaling with an anchor carrier. The UE is expected to only monitor the anchor 

carrier after initial access. Before assigning resources on component carriers other than the 

anchor carrier, base unit sends a configuration message to the UE, instructing it, the set of 

component carriers, where POSCH resource allocations are expected. The configuration 

message allows the UE to semi-statically configure its receiver to receive POSCH on the set 

of component carriers"). 

Regarding Claims 35 to 42, The functional language recited afterwards (After "If') is 

optional. The "If statement" will never occur; according to the broadest reasonable interpretation 

by the examiner since it is optional. Therefore, those claims do not have any patentable weight. 
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Applicant's amendment necessitated the new ground(s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 

Applicant is reminded of the extension of time policy as set forth in 37 CPR 1.136( a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CPR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

Any inquiry concerning this communication from the examiner should be directed to 

Patent Examiner Md Talukder whose telephone number is (571) 270-3222. The examiner can 

normally be reached on Mon-Th 8:00 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisors, Wesley Kim can be reached on 571-272-7867. 

Information regarding the status of an application may be obtaining from the patent 

application information retrieval (PAIR) system. Status information for the published 

applications may be obtained from either private PAIR or public PAIR. Status information for 

unpublished application is available through private PAIR only. For more information about the 

PAIR system, see http://pair-direct.uspto.gov. Should you have any questions on access to the 
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private PAIR system, contract the Electronics Business Center (EBC) at 866-217-9197. If you 

would like assistance from USPTO customer service representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA). 

/ Md. Talukder / 

/ Art Unit# 2648 / 

/WESLEY KIM/ 
Supervisory Patent Examiner, Art Unit 2648 
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I ! ! !USP'AT· ' I 117·09 i ~ . ~ . ' ! ~ \ . t 

I ! ! !USOCR; I I I I 
I i ! !DERWENT;! I I I 

! ............ i ................ j ............................................................................................................ i !.§~ _}:g§ __ . I ....................... I .................. 1 ........................ 1 r '' I 367 I ((dovld nea,2 astely) (mbe,t near2 b~demal,) I US-R3PUB;!•R I ON I 2012/12/101 
I ! ! (dirk near2 gerstenberger) (daniel near2 ! USPAT; I I I 19:04 I 
I ! ! larsson) (lars near2 lindbom) (stefan near2 ! USOCR; I I I I 
I ! ! parkvall)).in. ! DERWENT;! I I I 
! ! • ! I BM TDB I ! I I I • •••••••••••••••• ! ................................................................................. · - ... .> .•••••••••••••••••••••••• • •••••••••••. , ••••••••••••••••••••••.. .> r I 176 IS1 and (cadlo nea,3 ,eooucce) I US-R3PUB;!•R ION 120121121101 
! ! ! ! USPAT· I ! I 19·09 I 
I ! ! ! usocR'· I I I . ' 
t • ( • ' t t t 

I i I i DERWENT·! I I 
~ : ~ : , I t t , 

I ! I ! I BM TDB I I ! I 
i[i2a· ........ , ;~ and .. (radio near3 resource) ·;~d .. (~~·;·;;-~ .. ~~~t .. i US-ffiPUB;l•R !ON.· 12·012/1211·01 
I ! ! with carrier) ! USPAT; I I 119:09 I 
' ' ' 'USOCR· ' 1 ' ' i l i l , i ~ ~ 
I ! ! ! DERWENT;! I I 
I ! ! ! I BM TDB I I I I 
I • ................ J • • ..................................................... · - • ' .. --·-·--.. --·-·--' ......... ·---' ................. ' r ] 173 I (downlink nea,3 canlec) and (uplink n""3 I US-RSPUB;!•R I ON I 2012/12/11 I I j ! (primary first initial) near3 carrier) and ((second! USPAT; I I j 09:04 I 
I ! ! 2nd other next) with (channel resource)) and ! USOCR; I I I · 
I l ! ( control with information) l DERWENT; I I I 
I : ............... ! ............................................................................................................ .! IBM_TDB ... 1 ..................... ...1 ................. ..J ....................... 1 

r36 I 137 IS6 and (scheduling) I US-R3PUB;!•R ION 12012/12/111 
I ! I ! USPAT· I I I 09·04 I 
, i ! i ' , ' t · , 
I i ' iLJSQCR· i I ' i ~ : ~ : ' ! ! ~ 
I ! ! ! DERWENT;! I I 
I i ................ J •• •• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• : !.~~-Ig~ .. ..I ...................... l ................ .J ....................... 1 

1s1 ! ("20120263121" 1 "20110310856" 1 : us-ffiPUB;loR 10N 120121121111 
"20120127950" "20110310819" I i USPAT; I I 09:15 I 
"20120275395" "20120287828" I ! USOCR; I I 
"20120039291" "20100271970" I j DERWENT;! I 
"20120307781" "20110286436" I ! IBM_TDB I I 
"20120224535" "20120140108" I : I I 
"20110310820" "20120163288" I : I I 
"20110299486" "20100098012" I : I ! 
"20120082125 I "20120294273" I j I 1 

................ ..J "201.10268048"J."201201.13910").pn ........................ J ...................... ...I ..................... ..J [ •27 (downlink near3 carrier) and (uplink near3 ! US-ffiPUB;l•R •N 2012/12/111 
(primary first initial) near3 carrier) and ((second: USPAT; I 10:16 I 
2nd other next) with (channel resource)) and ! USOCR; I I 
( carrier adj aggregation) ! DERWENT; I I 

::o================;i::, l::::B=M~T=D::::B~I ------ ----- I [ • "20110292887" jUS-ffiPUB;l•R •N 2012/12/111 
!USPAT; I 11:17 I 
i USOCR; I I 
, DERWENT-• 1 

i IBM TDB 'I I 
~=.::: ===::=================:::======; 
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! s11--l[~~:::1 ( ( first 1st) adj 6 component adj 3 carrier) same ! US-FGPUB; ![R::-~] ![ ] 2012/ 12/ 11 ! ! i ((1 st first) adj6 (radio resource frame)) and ! USPAT; ! ! 11 :22 ! 
I,,_ !:_: ((2nd second) adj6 component adj3 carrier) ! USX::R; ! ! ! 

: same ((2nd second) adj6 (radio resource ! DERWENT;! ! ! 

: , , , , " frame))""'""""""""""""'""""""""""""'"'""""""""""""""""' ! I_ BM_ TDB '" ! """""""""""" ! """"'""""i """"""'""""""' ! 

'I (radio resource frame)) and ((2nd second) adj6 USPAT; ! ' ! 11 :47 ! 

[

! 1718 ! ((first 1st) adj6 carrier) same ((1st first) adj6 US-FGPUB;!•R r : 201V1V11! 

carrier) same ( ( 2nd second) adj 6 ( radio USX::R; ! ! ! 
resource frame)) DERWENT;! ! ! 

! IBM TDB ! ! ! 

I, l:: ! carrier) same ((1st first) adj6 (radio resource ! USPAT; ! ! 11 :47 ! 
: ! frame)) and ((2nd second) adj6 carrier) same ! USX::R; ! ! ! 
: ! ((2nd second) adj6 (radio resource frame)) ! DERWENT;! ! ! ! 
. ' ' I BM TDB ' ' 1 ' : ................. J . ... . . . ........... : - ~ j ~ .............................. ~ •: 10842 ! 455/509,522,456.6, 137, 103,575.ccls. ! US-FGPUB;!•R • ! 2012/12/11 ! : ! ! USPAT; ! 13:41 ! 

! . ! !LJS)CR· I I 
~ ! ~ ' . ~ ~ 
~',,, . ~ : DERVVENTd t ~ : ! ! I BM TDB I I I r5 r232 i 3701329,252,331cds . ius-A3Rls,i•R i• •1201·21·12111·j 
' : ! !USPAT; I I , 13:41 ' 

1 i !usccR- ! ! ! 
l ! l DERWENT·! ! ! 

""'"" .. ' l ............... J ' .......................................................... , ! I BM_ TDB_J ...................... J .................. J .......................... , 
'IS16 ' 102 ! (S1 4 S15) and (downl;nk neac3 cac,;e,) and ; US-A3AUB;i•R !• 2012/12/ 11! 
! 1 ! (uplink near3 (primary first initial) near3 carrier)\ USPAT; ! ! 13:42 ! ~ ! t • • • • • 
, ! ! and ((second 2nd other next) with (channel ! USCCR; ! ! ! 

I i ............... J resource)) and ( control with information) ______________ J ~~~~J _______________________ J ___________________ --------- j r 7 !• !1"131 40333" !US-FGPUB;!OR !• / 2012/12/11 i \ j USPAT; ! ! ! 14:18 

: 'I \USCCR; ! ! ! 
• 1 DERWENT·' ' , : : q ! 1 ' 

i,[si s i_.• .................. 1201 i0310856'···· --····························1 e~•;i[OR i[a<i :~,~~;,;;;i 
: ! DERW8'JT; ! ! ! -•: 38 1

1 i1::~1fi~:!i:~f )~~i"lk~~~r~i ~~"t"' ilrn 1 :~
1ii12111

i 
, : adj6 component adj3 carrier) same ((2nd 1 USOCR; ! ! 
I, j_ ! second) adj6 (radio resource frame)) 1 DERW8'JT;! ! 

· ! ! I BM TDB I , I . . .......................... ' .. .. .. . ................................................... - .............................................................. .; .................................................................... , .. , .. ' 

IIS20 108 ! (((first 1st) adj6 component adj3 carrier) same 1 US-FGPUB;!•R !• 2012/12/11! 
! ! ! ((radio resource frame))) and ((2nd second) ! USPAT; ! ! 14:31 ! 

. j ················ I ~-~::J;~?~~~:::~~_::~11('.:d J ~Tl . 1............. I _____ I 
, S21 :27 i ((( first 1st) adj6component adj3carrier) same \US-FGPUB;!•R 0'2012/12/11 ! 
I : ! ((radio resource frame))) and ((2nd second) l USPAT; ! 14:32 ! 
I,,,, , ! adj6 component adj3 carrier) same ((2nd l USOCR; ! ! I j second other another) adj4 (radio resource ! DERWENT;! ! ! 

i•, r· : ;;:: \;;:; ;;;;js;;;;;;;;~;~rn ;;;;J:;~;;:;;;;;J ;;;;;~ : ~':'.:'~st:ii r" i 2012/i21 1 1: : ! ((radio resource frame))) and ((2nd second) ! USPAT; ! ! ! 14:32 
: ! adj6 component adj3 carrier) same ((2nd ! USOCR; ! ! ! 

; __ l , .............. J r::~f) other _another) adj6' (radio,resource ____ .. J ~:~~T;j "'"""""""""J , ............... .J """"""'"""'"·--' 
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l[S23 jr24 !~carrier adj aggregation) and (schedul$3 near3 jlUS-R3PUB;I OR l[Q'\J !r012/12/11 I I i ! (downlink DL) with ((first primary initial) near6 i USPAT; I I ! 14:48 I 
I j ! (resource radio frequency frame))) i USOCR; I I ! I 
I i ! i DERNENT;I 1 ! i I _____ i _______ J ________________________________________________ i I BM_ TDB J ., ____________ l ----- _ _j - - J r !• ! ("7551898" I "7649960" I "7656843" I i US-R3PUB;l• O"J 120121121111 
I i ! "7773699").PN. i USPAT; I I 15:14 I 
I i ! iUSOCR; I I I 
I i ! i DERNENT·I ! I 
~ : ' : d ~ I I ............ 1 ................ J ............................................................................................................ J 1.BM_ TDB ... I .......... ) ........................ ..! 
r3"5 ; 2 I "20110292900" ; US-FG'UB;i• ON ! 2012/12/11 I 
I i ! iLJSPAT· I 115·36 I 
I i ! !LJSOCR· I !, . ' 

I i ! i DERNENT· I 
i i ! i •i ' ' 
1 ............. 1 ................ ! ............................................................................................................. :IBM_TDB .. J ................. J ........................ J 
lS26 I 2 I "20100271970" I US-FG'UB;j• ON I 2012/12/11 I 
I i ! iUSPAT; I 115:37 I 
I i ! iUSOCR· I i i 
~ : ~ : ' t ~ ! 
I i ! i DERNENT;I ! I 

rT-~1''8050202:---.. --·----.. --·----.. --·----.. --·----.. --·----.. --·----.. --·----.. --·: ~:~~~s~l□ ON , .... : 2·0·12/'1"21'111 

I i ! iUSPAT; I 115:38 I 
I i , iLJSOCR- I I I 
I I ! I DE,.,.•'EN, r-1 I I t • ~ • nvv , i ~ j 
I ----- i ________ j ------------------------------------------------- i I BM_ TDB - I .... , J ·--- . - I r :0 ... 20120307689" lUS-R3PUB;l•R ION !2012/12/111 I i ! !USPAT; I I 115:45 I 
I i ! :USOCR; I I I I 
I i ! i DERNENT;I I I r : 2 :

1 

.. 8160017" : ~:~~~B; :0 1 ON ............ l 201·2·i·;·;i .. 1·1·: 
I i ! jUSPAT; I 115:48 I 
i i ! iUSOCR- 1 I, I 
i i ! i ' i 

I 
.................. J .......................... ~ 

I i ! i USPAT· I I, 15:48 I t ; ~ ; , t • 
' • • •USOCR· ' i ' DON !2012/12/111 

t • ~ • ' ~ ! 
I i ! i DE,..,..,8\1' r-1 , t :, , ,. nvv , t ~ 
, I , ~ 1--.. --·-- : --·----.. --· .. • ________ .. _______ .. _______ .. _______ .. _______ .. _______ .. _______ .. _______ .. _______ .. _____ : 1 BM_ TDB 1 _____ .. ____ , -----------------

r1 ]2 1"20090016278" !IJS-R3A.JB;!• ON 12012/12/111 
i , , , USPAT· i 117:16 I 
I i ! iUSOCR· I I i 
t : ~ : , i ~. I 
I i ! i DERWENT;! I I 
~ ~~~w j ~m~~m~~wJ ~m~~m~~m~~m~~m~~m~~m~~m~~m~~m~~m~~m~~m~~m~~m~~m~~m~~~~w j I BM_ TDB J ~~~m~ ~ ~· ~ ~ J 

I i ! i USPAT; I I 17:19 I 
I i ! !USOCR; I I I 

1[2 !• !1"8265030" iUS-ffiPUB;l•• N 12012/12/111 

i USOCR; I 
i DERNENT; I 
i IBM_TDB I 
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!535--l[~~:::l "455"/$.ccls. and (carrier adj aggregation) and ! US-FGPUB;![R::-~] ![] 2013/ 05/ 29! ! i (schedu1$3 near3 (downlink DL) with (( first ! USPAT; ! ! 17:22 ! 
I,,_ !:_: primary initial) near6 (resource radio frequency ! USX::R; ! ! ! 

: frame))) ! DERWENT;! ! ! 
: ! I BM TDB ! ! ! 
. ' '''" """""""""""'""""""""'""""'""'"'"""""""""""""'""" ' ' - ,,. ' """""""""""" ' """'"""""! """"""'""""""' ' 

: 'I adj3 carrier) same ((radio resource frame))) USPAT; ! ' ! 21 :37 ! 

[

!• ! "455"/$.ccls. and ({{first 1st) adj6 component US-FGPUB; !•R r : 201&0~291 

: and ((2nd second) adj6 component adj3 USX::R; ! ! ! 
: carrier) same ((2nd second) adj6 (radio DERWENT;! ! ! 

I, l:: ! ((2nd second) adj6 component adj3 carrier) ! USPAT; ! ! 12:21 ! 
: ! same ((2nd second) adj6 (radio resource ! USX::R; ! ! ! 
: j frame)) ! DERWENT;! ! l ! 
. ' ' I BM TDB ' ' 1 ' : ................. J ..................................................................................................... : ........ - .............. ~ ........................... J ................... ~ .............................. ~ 

[:• ! ("20070053294" I "20100290405").FN. ! US-FGPUB;!•R • ! 2013/ 05/ 30! 
: ! ! USPAT; ! 12:42 ! 
· 1 iurocR· i i ! ~ ' . ~ ~ . , , DERWENT,, , , 

' : ! "20070217406" I "20020105970" I ! USPAT; ! ! , 12:42 ' 

············ I ··················I ::~~~~~~~::)1~00::039::: Ii a,,1 ........................ 1 ................. J ··························· ro ; 290 I (fi,st 1st) whh (oomponent nea,2 car,ie,) with LJS.A3AUB;l•R !• 2013/ 06/ 17! 
l 1 ! down$1 link USPAT; ! j 10:07 ! 

1,,, l:_ I,,, ~~~. I 1 1 
• """""""' ""'""'" """""""""""""'""'"" I BM TDB ,J """""""""""___! """"""""'" """"' ! r '014 ! (fi rst 1st) with (component near2 carrier) with ! US-FGPUB;! OR !Di 2013/ 06/ 17 I i down$1 link and receiv$3 near3 control near3 ! USPAT; ! ! ! 10:09 

: 'I information ! USX::R; ! ! ! 
: i DERWENT·! l l 

.......-==-'=<i 

: I (schedul$3 near3 (down$1ink DL ! USPAT; ! ! 12:31 ! 
, : reverse$1 link)) ! USCCR; ! ! 
I, i, l DERWB'-JT;! ! 

· l I BM TDB l , l . . .......................... ~ ................................................................................................................................................ .......... - .............. ................................................ .; ~--~--~--~--~--~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~-~~~' r• 1• ! (first 1st) near3 (radio adj resource) and ! US-PGPUB;j•R !• 2013/ 06/ 17! ! ! ! (second other another 2nd) near3 (radio adj ! USPAT; ! ! 12:46 ! 
' , ! resource) same (carrier adj aggregation) and ! USOCR; ! ! , ! 

·------' •""""·""" l ~!~~:~~~n~)r3 (down$1ink DL .. .. .. .J ~B~~~T;I '"""'""········J"""""""" j ""'"""'"'"'"' .. i 
, S45 : 26 i (fi rst 1st) near3 (radio adj resource) and ! US-PGPUB;!•R •• 2013/ 06/17! 
l : ! (second other another 2nd) near3 (radio adj ! USPAT; ! 12:47 ! I . I ,esomoo) and (car,le, adj agg,egatlon) and ; USJCR; I I 

i•s r ! ;:::~~:~~::::::~k~::,i;~di~~i ! =rii 'I°' i 20131061,J : ! resource) and (carrier adj aggregation) and ! USPAT; ! ! ! 12:49 
: ! (schedu1$3 near3 (down$link DL ! USOCR; I I ! 

; __ l ___________ J reverse$1 link)) ___________________________________________________________________ _J ~i~~~.'.J .. , ................ ,J _______________ J ,.,. ........ , ...... , ..... , 
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i S47 O j @ad<"20091003"and(secondotheranother jU&R3PUB;!OR 10N 2013/06/17! 
i ! 2nd) near3 (radio adj resource) and (carrier adj i. USPAT; i. I,, 12:51 i 
I,,. ! aggregation) and (schedul$3 near3 (down$link j USJCR; \ i 

. \ Dlreverse$1 Iink)) 1DEFNVENT;\ i ! 
: ! i I BM TDB i i i 

. ~ .. , .. ,.,, .. , ... .. , ... .. , .. ~ ' .. , .. , .. , ....................... ....... .. , .. , .. , .. , ................................. ... ... ............................ . ! ................ - ...................... ' . ................. ... ... ................... ~ ......... ... ... ... ................ J , ..................................... ... ... .. J 

Dl• ! @ad<"20091003" and (second other another \U&R3PUB;!•R !• 2013/ 06/ 17! 
: '12nd) near3 (radio adj resource) and (carrier adj j USPAT; ! ' 12:52 1 
: component) and (schedul$3 near3 (down$Iink \ USJCR; ! I 

I ! ! 2nd) near3 (radio adj resource) and (carrier adj l USPAT; i i• ~~~i~0611
.
7

1 

• I :n::;;,;:(,))d ((down$link DL I ~J 1........... I 
• \ ! 2nd) near3 (radio adj resource) and (carrier adj j USPAT; ! 12:55 i 

• 2013/ 06/ 17\ 

I,,,. I,:.· ! component) and ((down$1ink DL 1 USCCR; ! 1 
. i reverse$1 Iink)) !DEFNVENT;\ , 
: ! l I BM TDB i i 

' l ! 2nd) near3 (radio adj resource) and (carrier adj USPAT; ! ! 12:56 ' 
: ! component) USCCR; ! ! 
: I DEFNVENT· 1 1 
: ! I BM TDB , ! I 

I : I resource) and (carrier adj component) I~~~; I 1• ~~~J~
06117

1 

.
~',,,. ·------: . . DE[".)\"'o.n- . ' ~ : j j nvv• '11 ;j j : 

: .................. l ............................................................................................................. i l BM_TDB ! .................. ! . ! 
S53 :•6 ! (set near3 radio near3 resource) same \ U&R3PUB;i•R i• 2013/ 06/ 17 I \ componentadjcarrier \USPAT; ! ! .14: 14 : I \USCCR; i ! r· !o·················· ( set near3 ( ( cad;o n..;:; ;~;;;~;:;;;j c;;;;;;;~;.;;; ;;;H ~~rA ! .................. J I ! block))) same component adj carrier j ~~~- I I 

I same component adj carrier 1 USPAT; ! 14:25 ! 
· :LJSOCR- ' ! 

I,:. i,. ! I DEFNVENT;j : 
! .............. ............ .... j I BM .. TDB J ................. _ .. ) i 

[I[ ...... \ ~~~~:=~;~•~,~~~~1:~~".l ~:[ JIJ =~~] 
1 : ! same component adj carrier and (schedul$3 ! USPAT; ! 
•: 327 ! (((radio near3 resource) ( resource adj block))) j U&PGPUB;!•R D' 2013/ 06/ 17! 

I I nea,3 downlink ,eve,se) ; U9XA; j 

: ! resource) (resource adj block))) same \ USPAT; ! ! 14:27 
: ! component adj carrier and (schedul$3 near3 ! USCCR; ! ! 

' ........... .l ............... j down$11ink.reverse$11ink) ............................................... ..1 ~B~~~T;l .................... J"=="""'~--·= .... = ... = .... = ... = .... = .. ·c::;', 
~,--- ' , r--
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ll~~~.Jl~.~~ ....... ..J ~~~~i~;~~a~~~~~~~~d)c~~~~n~~source ......... i ~;~UB; j[OR ................. ll~ .......... .J ~~~13~06/.18] 

l[J[J ::11.F~~~~~~~=! <~.,~p~=~~ _I ~~"t~J[:_J ~~,,¾00'81 

lt':_J: __ J f :rn~r;~:;;~:~~~~~~u:=e ____ I ~~"'le ___ Jl:_J ~~~:;oo' 01 
IS76 j12 1("8457060" I "20110310819" I "20100271970" I:US-R3PUB;IOR ION 12013/06/181 
I i ! "20130034073" I "20100098012" I i USPAT I I I 09:31 I 
I : 1 "20110310856" I "20110317653" I : I ! I I 
I j ! "20130083742" I "20130083741" I j I ! I I 
1 : !"20120114021"1"20120275395"1 : I I I I 
I : ! "20110317645" I "20110310856").pn. : I I I I 
~ ,.,.,,.,n,_,,.,,.,.,.,. n,,,.,,.,.,.,,.,.n,,,,,.,J ,,n,_,,.,,.,.,.,.,.,.n,,,,,.,.,.,.,.,.n,,,,,.,.,.,.,.,.n,,,,,.,.,.,.,.,.n,,,,,.,.,.,.,.,.n,,,,,.,.,.,.,.,.n,,,,,.,.,.,.,.,.n,,,,,.,.n,,n,,,,,.,.n,,n,,,,,.,.n n,,,,,.,n,,n,,,,,.,.n,,n,, ,,n,,n,,,,,.,.n,,n,,,,,.,.,., ,n,,,,,.,n,,n,,,,,.,.,} ,n,,n,n-.,,,.,.,.,.,.,n,.,,,.,., 

I1~:~ ..... Jl~~~··········J ~ta~0~~~~n(~e~g~~~)t ~::~i(~di~i~!6urce) ... 1 ~~P~UB;.II~: .................. ll~~············j ~~~;i0611
.
8

I 

I1~:~ .. ..Jl~~~.~ ..... .J ~~s~~~~~~nk) .. with .. (set. group). near6 .(radio ........... ..J ~~P~UB;Jl~: ................ ..11~~ ......... ..J ~~~;~06/ 1.81 

I1~:~ ..... ll.~.:.~ .......... .1IS77. and. S78 ................................................................................ 1 ~~P~UB;.II~: .................. ll~~············I ~~~;~06/ 1.81 ro l• [DL downs1;nk) w;th [1st first flrsl pdmary l U&FBPUB; I• ON 120131001 Bl I l I initia) near3 (set group) near6 (radio resource) l USPAT I I I 10:47 I 

I J _J[~£\~;:,;;;~~;~7~:~,~:r6 J _J_J _J_J 
l8"' 'D [DL downs1;nk) w;th [1st flrsl flrsl pdmary I U&FBPUB;ID ON I 20131001 Bl 
I ! ! initia) near3 (set group) near6 (radio resource) ! USPAT I I I 11 :17 I 
I ! ! and (DL down$Iink) with (component near3 ! I I I I 
1 ............ 1 ................ ..J carrier) ............................................................................................ 1 ....................... ...1 ...................... ..! ................ ...I ........................ ...I 
lS82 'D [DL downs1;nk) w;th [1st firSI flrst pdmary I U&FG'UB;I•• 20131001 Bl I ! ! initia) near3 (set group) near6 (radio resource) ! USPAT I I I 11 :20 I 

'----- i _______ J (;:m~Ln~~;~:~~k);~~:r~second 2nd) near3 _ i ___ ___ __I _________ J _______ J ___ ___ __I 

ltJLJ::ff:~:~:r~:~r~)~.~.~:~>p)_l~"r"'ILJtJ~~~~00'0I 
l[S84 ]• [set group) nearB [rad;o reoource) wnh [2nd I U&FG'UB;l• LJ 20131001 Bi 
I l ! second other another) near6 (DL down$Iink) l USPAT I I I 13:52 I 

I -·-·-j -·--·-·J ~~ar~ (co~pol'!e~t ~e.ar3. ~arr!eO . . . . . . j . . . . .1 -·-·----·-J --·----·J --· _ . I 
ll~~J~~---·--·J ~~~~~~~~;.~::;; (~~~~~!~~~c=~r~i:r~i~~ .. , .1 ~~P~PUB;J[~: ............. Jl~~ ........ J ~~~;~06/18.1 

ll::J[_J f :m~p~:1r~ rg;~~?~~:~i;~urc•J ~"r"'Jl: ____ J: __ J ~~~g;oornl 
r7 ID [oocond 2nd) near3 [down$11;nk ow wnh I U&FG'UB;I•• 20131061181 ! ! ! ((compo~ent nea~3 carrier) CC) same (set l USPAT I I 114:14 I 

! group) with ((radio near2 resource) (resource ! i I I 
.......... ...J near2 block)) ! I , I 

DD 
reserv$3 with component near3 carrier and ! 

U&FG'UB;I•• 2013/06/251 

[ oocond-near2-[ rad;o -frequency-bandn __________ J USPAT; I 
,_s,31 ____ J USOCR; I 

~:~~T;I .......................................... •• [739~8' ! U&FG'UB;I•• ~~~;~06/261 ! USPAT; I 
'USOCR· i 

I 
i DERWENT;! 
! IBM_TDB I 
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EAST Search History 

! S90 

I 

1 "5754138" \ U&R3PUB;j OR ! ON 2013/06/26! 
! \ USPAT; i_ I,,, 09:35 l I \USXR; i 
I DERWB\11) j 

j 'I down$1 link j USPAT; ! ' 10:24 l 
' , USXR· • ' 

! l l DERWENT:! I,, 

! l ! l I BM TDB ! ~ . ~ . . . . • .................................................... , ...... . ,............................... . - . ' ., . . , .. .. , .............. . 
1[S92-l052 i (carde< oear3 aggco:,alioo) and (oompooent ; US-R3AU,i)[R !• 2013/06/2.6' 
! l ! near3 carrier) same up$1 link with down$1 link l USPAT; l l 10·26 ! 
l \ ! !USXR; ! ! . l 
' l I l DERWENT·! l l 

l ! l I BM TDB 'l l ! 
: ................. J ' . . . .. ' ... ) ........ ,- ............ ) ....................... , ! '''''''''' . ........................ .,! 

l ! with down$1 link l USCCR; ! 
!•1110 I ~~;;e~;~:g :~~~~~~?n:~it~~~~~;;~ i ~~P~UB;!•R • ~~~]~06/ 261 

! l ! l DERWENT;! ' 

! j ! and (CC (component near3 earner)) same USPAT; ! ! 15:22 ' 
j ! up$1 link with associat$3 with down$1 link USCCR; ! ! 
l ! DERWENT;! ! 
l ! IBM TDB ! ! 

l$96--l•7 ! 370/329,341 ,348,395.4.ccls. and (carrier near3 \U&R3PUB;!•R !• 2013/ 06/ 26' 

I .J .................. 1 :~:~:1::~;·:::~:::~:3::.:.1•;:•1 e,1 .................. 1 •5•2· I 
S97 j 345368 j schedule (DL (down adj link) down$11ink) and ! U&R3PUB;j•R !• 2

1
0
6

~.
4
3
5
106/ 26 

l ! (carrier near3 aggregation) and ((UL up$1ink) ! USPAT; ! ! , 

! I .I adj6 .. associat$4 .. near4.(DL.down$1inkn ...................... 1 E~k.J ...................... ..1 ....................... ! 
1•8 \• ! schedule near3 ( DL ( down adj link) down$1 link}i U& R3PUB; !DR !• 2013/ 06/ 26' 
! l ! and (carrier near3 aggregation) same((UL l USPAT; ! ! 16"46 ! 
! l ! up$1ink) adj6 associat$4 near4 (DL down$1ink)) l USCCR; ! ! · ! 
! l ! l DERWENT;! ! ! 1

1 ............... ..! . . . . .J ! .. ~ -IQ.~ .... ! ....................... li ! 

D
i 35 ! (schedule allocat$4) near3 (DL (down adj link) ! U&R3PUB;!•R !• 2013/06/ 26! 
j l down$11ink) and (carrier near3 aggregation) j USPAT; ! 16:48 ! 

1 ! same((UL up$1ink) adj6 associat$4 near4 (DL ! USCCR; ! ! 
' j 1 down$1ink)) j DERWENT;! ' 
! ) ! .............. ............ .. .... J I .. '?.M .. IQ~ .... L .............. _ .. ) ! 
\[100 \• ! (1st first) near3 (radio band resource \ U&R3PUB;!•R !• 201 .. 3/06/26; 
! l ! frequency) with (1st first) near3 (CCcomponent l USPAT; ! ! 17" 14 ! 1 l I adj carrier) l USOCR; l l · ! 

l ! l DERWENT ! l l 
l ! ! I BM TDB , l l l 
' .................. 1 ................................................................................................... , ........ ' ........ - ... , ..... l ...................... 1 ...................... , ... • 

D
l 216 ! (1st first) near3 (radio band resource j U&R3PUB;\•R •• 2013/ 06/ 26! 

! j ! frequency)with (1st first)near3(CC \USPAT; ! 17" 14 ' 
1 j ! ( component adj carrier)) j USOCR; ! · ! 
! : • : DERWENT• • ! 

! ! "'"""""""' ! ' " """"""""'""""""""""""""'"'"" ! 1 .. ~~-!.!2,~ .. -~ ! """"""""""'"' ! """""" ! 

:•• ~~t.~:~::i~:~:~~:~·::~·::)_I ~:J• l,"==:,;!~~=~'.=;=~0=•=1=,·,:;:, 
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EAST Search History 

j S103 ! 22 '("20100142455" I "20120009923" I ! US-R3PUB;I OR I ON I 2013/06/271 

I I I::~~~~~~~:;~~:: I ::~~~~~~~6~~~:: I~~~; I 1,, 1, 09 :57 I 
I j ! "20080310359" I "20060274712" j DERWENT;! ! I 
I j !"20100227569" I "20120208583" jlBM_TDB I I I I 
I ............. : ...............! '.'.?.9.!.~ .. Q?.§.!.~!~~.L~: ................................................................ : ........................ 1 ..................... J ................ ...J ....................... I 
r04 ! 10 I ("20100254329" I "20100195624" I ! US-FG'UB;!•R 1012013/06/271 
I j '"20100023282" I "20090274100" I j USPAT; I I I 10:15 I 
I ! ! "20080316957") .PN. ! USOCR; I I I I 
I ! ! !DERWENT;! I I I 
1 ! ' ! I BM TDB ' I I 1 ~ . ~ . ! ~ ' t 
~ _,,,,,,,,.✓ ,,,,,,,_,,,,,,.~ ,,,,,,,,_,,,,,,,,,_,,,,,,,,,_,,,,,,,,,_,,,,,,,,,_,,,,,,,,,_,,,,,,,,,_,,,,,,,,,_,,,,,,,,,_,,,,,,,,.✓ ''''''' - ,,,,,,_,,,,, > ,,_,,,,,,,,,_,,,,,,,,, ' ,,,,,,,_,,,,,,. ~ ,,,,,,,,_,,,,,,,,,_,,,,, > 

I S105 ! 50 !("20100322173" I "20110081913" I ! US-R3PUB;I OR I ON I 2014/04/221 
I ! 1 "20130010721" "20120140708" I ! USPAT; I I I 13:25 I 
I ! ! "20100271970" "20100285809" I ! USOCR; I I I I 
I ! 1"20110007699" "20130003700" I jDERWENT;I I I I 
I j ! "20100232373" "20120051306" I j IBM_TDB I I I I 
I ! '"20120082125" "20100098012" I ! I I I I 
I ! ! "20100003997" "20100208679" I ! I I I I 
I j ! "20110310856" "20120082125" I j I I I I 
I : ! "20120140708" "20130136084" I "8265030" I : I I I I 
I : ! "20120020317" "8265030" 1 "20110007695" I : I I I I 
I ! ! "20110081932" "20120314675" ! I I I I 
I I ! "20110310856" "20100232373" I I I I I 
I ! ! "20100296389" "20120020317" ! I I I I 
I ! ! "20100098012" "20130034073" "8447343" I ! I I I I 

I·~·-· j ...... ~·-· l "8472368") .PN ......... ~ ........ ~·-.... ·~·-.... ·~·-.... ·~·-.... ·~·-· j ...... ~ ........ ~J ·~·-.... ·~·-·J ..... ~~··I ..... ~ ........ ~ ... j ro• j 13348 I (H04W88/08, H04W721044, H04W721042).cpc. j US-FG'UB;!•R I ON I 2014/04/221 
I ! ! ! USPAT; I I I 13:40 I 
I j ! jUSOCR; I I I I 
I ! ! !DERWENT·i I i i 

I ........... .J ................ .J ........................................................................................................... .1 ~-§~ - Ig§ .. :.1 ...................... J ................ .J ......................1 
r07 I 4330 I (H04W5"/367, H04W52/12, H04W52/40).cpc. I US-FG'UB;!•R I ON i 2014/04/221 
I ! I ! USPAT; I I I 13:42 I 
I ! ! !USOCR· I I I I ! . ~ . ' ! t ' t 

I j ! !DERWENT;! I I I 
I ! ! ! I BM TDB I I I I 
~ ,,,,~~~''' • ~~~,,,,,,~~~,,) ,~~~,,,,,,~~~,,,,,,~,~,,,,,,~,~,,,,,,~,~,,,,,,~~~,,,,,,~~~,,,,,,~~,,,,,,,,~~,,,,,,,,~~''''' • ~~''''' - ~,~~~~~~~~- ~ ~~~~~~~~~~~~~~~~~~~~~-' ~~~~~~~~~~~~~~~~· > ~~~~~~~~~~~~~~~~~~~- ~ ro• i 4200 I (H04l29/08657, G01S610252, G01S6102).cpc. i US-FG'UB;!•R ! ON I 2014/04/221 
' i ; i USPAT· ' 1 '13"43 i I i ! i ' I I I . I 
' ' I 'USOCR· ' I I ' ~ l ~ l , I t ~ l 
I j I jDERWENT;I I I I 
I ..... ~· j ........ . l .. ........ ........ ........ ........ ........ ........ ........ .... . .... . . j I BM_ TDB j ..................... ~ l ................ J ...................... j ro• j 3823 I (H04B1/3833, H04M1/0247, H04M1/0237).cpc. j US-R3PUB;j•R I ON i 2014/04/221 
I ! ! ! USPAT· I I I 13"44 i 
~ ; ~ ; ' \ t t . \ 
I ! ! !USOCR· I I I I 
I ' ! ' ' i ' i ' , i I 1DERWENT·, 1 , i 

! ............ l ................ J ............................................................................................................ l 1.BM_TDB_'j ........................ 1 ................ ...1 .......................... 1 r 10 j 6130 I (H03F31211, H04B7/0617, H04B7/0669).cpc. j US-R3PUB;!•R ION i 2014/04/221 
I 1 , 1 USPAT· I 1 113"44 I 
I ! ! !LJSOCR· I ! I . I 
i i I i ' I i I I 

............. 1 ................ 1 ............................................................................................................. 1 ~B~~~~'.J ...................... ...1 ................. ..1 ......................... J [•70 (S106 S107 S108 S109 S110) and (schedul$4 j US-R3PUB;l•R •N 2014/04/221 
near3 down$11ink) and (component near3 ! USPAT; I 13:45 I 
carrier) j USOCR; I I 

! DERWENT·! I 
! IBM TDB ·1 I 

::a:================i:=a::::=:::::::=; [•65 (S106 S107 S1~8 S109 S110) and (schedul$4 ! US-R3PUB;l•R •N 2014/04/221 
near3 down$111nk) and (component near3 j USPAT; I 13:46 I 
carrier) and (control with information) j USOCR; I I 

! DERWENT;! I 
,__ _______________ ,!,. I_B_M=-T_D_B_,I ---- I 
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EAST Search History r 131357 I (S106 S107 S108 S109 S110) and (schedul$4 ; US-FG'UB;!•R IOI 2014/04/221 
I j ! near3 down$1Iink) and (component near j USPAT; I I I 13:47 I 
I i ! carrier) and (control with information) ! USOCR; I I I I 
, i ! i DE""•'ENT·, , I ~ ; ~ : nvv , t ~ ~ 

I : ............... ! ............................................................................................................. ! IBM_TDB .... 1 ......................... 1 ................. ..l ........................ .. r 14, 13 I (S106 S107 S108 S109 S110) and (DL , US-FG'UB;!•R I ON I 2014/04/221 I i ! down$Iink) with (1st first first primary initia) i USPAT; I I I 13:47 I 
I i ! near3 (set group) near6 (radio resource) and i USOCR; I I I I 
I i ! (DL down$Iink) with (component near3 carrier) i DEPWENT; I I I I 
I i l i IBM_TDBI j Ii 
1 s1·1·s·: 40 ............. 1 (H03F31211, H04B7ia617, H04B7/0669·, .. : us-R3PuEi;·1 oR ................. 1oN ........... 120·1·4i·a41221 

I ! ! H04B1/3833, H04M1/0247, H04M1/0237, ! USPAT; I I I 14:17 I 
I i I H04L29/08657, G01S5/0252, G01S5/02, i USOCR; I I I I 
I i ! H04W52/367, H04W52/12, H04W52/40, i DEPWENT;I I I I 
I ! jH04W88/?8, H04W72/044, ~04W72/042).cpc. !IBM_TDB I I I I 
I i ! and (earner near3 aggregation) and ! I I I I 
I i ! ( component near3 carrier) same up$1 link with ! I I I I 
I i ! associat$3 with down$1 link i I I I I t ....................... ,« ..................................~ .............................................................................................................................................................................................................................................. ,« ....................................................................... ~ ...................................................................... ' ............................... ,,, ... , ' ......... ,,, ..................... ,,, ........... ,.... ............. ~ r 16, 8750 I (H04W88/08. H04W7W>44. , US-FG'UB;!•R I ON I 2014/04/26I 
I i ! H04W72/042I).cpc. i USPAT; I I i 14:21 I 
I ; ! iLJSOCR· I I , I 
~ : ( : ' I t ~ I 

I i ! iDEPWENT·I I I I , ; ! ; ,, I 1 , 
I i , i I BM TDB I , I I 
~ """"'""h'h • ,.,,.h,.h,_,,.,.,,.h,.,) ""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h • '""h'h - ,,_h,_h,_ .. ,_,"'' h,.,_,.,_,_,.h,.,.,h,.,_,_,.h,.,_ } h,_h,.hh,.,.,_,.h,.,_ .. ,.,_,_,.h,.hh,.,_,_,.h,_hh,_h,, r 17 I 4336 I (H04W52'367, H04W52'12, H04W52'40).cpc. I US-FG'UB;l•R I ON I 2014/04/26I 
I i j i USPAT; I I I 14:22 I 
I i ! !LJSQCR· I I I I 
~ : ~ : ' I :: ~ :: 
I : 1 :DEPWENT;I I I I 
I i I i I BM TDB I I I I ! ............. · ................ ! ............................................................................................................. · ........ - ............. , ......................... , .................. ) ........................ ) r 18 ! 4205 I (H04l29/08657, G01S6/0252, G01S6/02).cpc. ! US-RSP\.JB;!•R I ON I 2014/04/261 
• i • i USPAT· • • I 14·23 • i : i : ' I ~ ~ · I , ; ! iLJSQCR· , 1 1 , 

I : 1 iDEPWENT-I 1 I I 
~ ; ~ ; H ~ 't 't 

I i ! i I BM TDB I I I I 
~ ........................ ~ ............................... ..i: ................................................................................................................................................................................................................................................. ~ ................ - .............................. , ...................................................... ' .................................. ...i. ............................................................. , r 19 I 4144 I (H04l29/08657, G01S19l14, G01S6/02).cpc. I US-RSP\.JB;!•R I ON I 2014/04/261 
1 i ! i US,..,'AT· ' I 114·23 1 ~ . ~ . ri , ! ._ \ . :: 

I i ! !USOCR; I I I I 
I i , iDEPWENT·I , I I 
I i ! i I BM TDB 'I I I I 
! ............ · ................ j ............................................................................................................ · ........ - ............ ' ....................... ~ .................. , ........................ ' 

r20 I 3826 I (H04B1/3833, H04M1/0247, H04M1/0237).cpc. ; US-FG'UB;!•R I ON I 2014/04/26I 
I i I i USPAT· I I I 14•24 I .. : ~ : ' .. .. .. . .. 

I i ! !LJSQCR· I I I I 
I i ! iDEPWENT-I I I I 
~ ! ~ ! q ! ~ I 
I i • i I BM TDB I I I I ; .............................. ! ...................................................................................................................... - ............ , ........................ , ................... ) ...................... ' 

r21 '47 I (H04W88/08, H04W72'044, H04W72'042).cpc. 'US-FG'UB;!•R I ON I 2014/04/26I 
I i ! and (1st first) near3 (radio band resource i USPAT; I I I 14:27 I 
I ! ! frequency) with (1st first) near3 (CC ! USOCR; I I I I 
I j ! ( component adj carrier)) ! DEPWENT; I I I I 
I i ! i I BM TDB I I I I ! ............ · .................. , ............................................................................................................ · ........ - ............. , ...................... , ................... , ....................... , •• ~J1T i~~~rc~.;:~;:~:~£~>_1 ~:l•• ~g

1

:;0M
261 

Dr34321 (H04W88/08. H04W72'044. H04W72'042).cp~ I US-FG'UB;l•R •N 2014/04/301 
i USPAT; I 11:04 I 
i USOCR· I I 
i DEPWENT- I I 
: 1 ! I 
i IBM TDB ! I 

!s1247143417""( H=0=4=W=5=2/=3=6=7,=H=0=4=W=5=2/=1=2,=H=0=4=W=5=2/=4=0)=.c=p=c.~ir"u=s-=ffi=PU=B=;; i~~ 2014/04/301 

I ii ! i USPAT; ii !I 111:04 I 
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I[ i ii i= I I[ I I r 2s ! 4200·! (HO.L29i086s?:-iio1S6/0252-;-rn1S6102);;;z-! :~: 10 ....................... l ON ............ : 20·;·4104/.30! 
I ! ! ! USPAT; I I 11 :04 I 
I, i ! !USJCR; I ! I 

' ! ! ! DERWENT;! I I r 26 i ;;a;;;;··· j (H04B1/ 3833, H04M1i 0247, H04M1/023;J .q,~~-: :: ~s:i• ON ............ l 201·4i04i.3o·I 
I i ! i USPAT· I I 11 :04 I 
' i I i ' I ' 
,_I i ! i USJCR· • I I 
' ! ! ! DERWENT;I I I 
1 : ! : 1 BM TDB I . . . 1....... ........ ..1, 

ID"1(HD3RY211, Ho4~/D617, H04B7/D~)~ - ~l• ON · · 1~~, 
i ........ ,l.s ... 1 .. 2 ... a .... !,,,,,,, 98 ........... ~ (·s1 .. 23 .. s124 s125 s12s s121J .. ~~d .. (~~h~d~l$4 ...... : b~~~~sJ• ON : 2014104130: : ! near3 down$1 link) and (component near3 ! USPAT; I I 11 :04 I 

l carrier) and single with carrier same (plurality ! USJCR; I ! I 
. 1 multiple several) with (DL down$1 link) with ! DERWENT; I I I 
! ............... 1 carrier ............................................................................................. .! I BM_ TDB ... I .................. .! .......................... 1 

I S129 ! 52 i (S123 S124 S125 S126 S127) and (schedul$4 ! US-PGPUB;i• ON I 2014/04/30i 
I ! ! near3 down$1 link) and (component near3 ! USPAT; I I 11 :04 I 

I, I I :~~~f;te ~:~::;~i~;;~r1it~~e~~$~i~~f~r~ity I ~~~T; I I 1. 

i I carrier i I BM TDB I , 

[

!,,,,. 4 .............. ; (s123 s1·24··s1·2·s··s1·2·s··s121l· .. ~~d··(~~h~d~·;i4)····1 u&R3Pu·s:i• oN i 20141041301 
! with component near3 carrier and (single near3 ! USPAT; I I 11 :37 I 
! (DL down$1 link)) with (first with resource) and ! USJCR; I I I 

! ! (multiple plurality several) near3 (DL downlink) ! DERWENT; I I 1 

1 : ................ jwith second.with.resource ................................................ ! IBM_TDBJ I I 
l.,• •• ,.,,I.S ... 1 .. 3 ... 1 .... ]• ! (up$1 link UL) and (schedul$4) with component ! US-PGPUB;I• ON I 2014/04/301 , ! ! near3 carrier same (single near3 (DL ! USPAT; I I 11 :40 I 

! ! down$1 link)) with (first with resource) same ! USJCR; I I I 
j ! (multiple plurality several) near3 (DL downlink) j DERWENT; I I 1 

! ............... lwith.second .. with.resource ................................................ J IBM_TDB .1 ................ ...J .......................... I 
I S132 ! 2 ! (schedul$4) with component near3 carrier same! US-PGPUB;I• ON I 2014/04/301 
I.,, ! l (single near3 (DL down$1 link)) with (first with ! USPAT; I 111 :42 I 
, i I resource) same (multiple plurality several) j USJCR; I I I 

I ................ I near3.(DL downlink) .. with.second .. with.resource.I E~~~~~~I .................. 1 ...................... 1 

[

j• ! (schedul$4) same (single near3 (DL ! US-PGPUB;I• ON I 2014/04/30I 
! ! down$1 link)) with (first with resource) same ! USPAT; I I 11 :44 I 
! ! (multiple plurality several) near3 (DL downlink) ! USJCR; I I 1, 
! ! with second with resource ! DERWENT; I , 

~ \ ~ I 
1 -·--·~j ·--·~-·--·~J .... .... .... .... .... .... .... .... .... . ... j ! .. ~M...,!DB .J , 1 

[

134 !• (schedul$4) same (single near3 (DL ! US-PGPUB;l•• N 2014/04/30; 
j down$1 link)) with (first with (frequency j USPAT; I 11 :45 I••••••• ! resource block)) same (multiple plurality ! USJCR; I 

I (~~~ua2n~~~c~~e~~;~~)k).with.second.with j ~i~~T;I , 

[

135 j•6 (single near3 (DL down$11ink)) with (first with ! US-PGPUB;l•• N 2014/04/301 

! (frequency resource block)) same (multiple ! USPAT; I 11 ·45 I 

! plurality several) near3 (DL downlink) with ! USJCR; I ...................... · ............. I••••, ! second with (frequency block resource) ! DERWENT; I 

i .............................................................................................................. 1.BM_TDB ... 1 

IS136 in allocation with (PU~H PUCQ-i UL (up$1 link)) ! US-PGPUB;IIOR !16N7 2014/04/301 
! I and "20100232373" ! USPAT; I U I 14:19 I 
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I i ! i LJ<YV"'R• I I 'I I , , ! , .:,.,Jv, , I i • 
I i ! !DERWENT;! I I I 
I ! ! ! I BM TDB I I I I ! ............. • ................ 1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• - •••••••••••• ) ..••••••••••••••••••••• ..! ··················' ........................ ) r37 'DI allocation and (PU~H PUCCH UL(up$11ink)) ! US-ffiPUB;l•R ION 12014/04/301 
I : ! and "20100232373" : USPAT; I I I 14:21 I 
I i I iUSJCR· I I I I 
• i • i ' • ' i • 
' , ! , DERWENT· I I • I ~ . ( . q t ~ t 
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The Privacy Act of 197 4 (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 
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requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 
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pursuant to the Patent Cooperation Treaty. 

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

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

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

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

EFS - Web 2.1.15 



Samsung Ex. 1005 
Page 301 of 662

Application Ser. No. 12/896,993 
Attorney Docket No. 4015-6942 
Client Docket No. P30138-US2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
David Astely et al. 

Serial No.: 12/896,993 

Filed: October 4, 2010 

For: PUCCH RESOURCE ALLOCATION FOR 
CARRIER AGGREGATION FOR LTE
ADVANCED 

Examiner: 

Art Unit: 

Conf. No.: 

MD K. Talukder 

2648 

1015 

RESPONSE AND AMENDMENT WITH REQUEST FOR CONTINUED EXAMINATION 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

This paper is being filed in Response to the Final Office Action mailed November 26, 

2014 with an express Request for Continued Examination (RCE) under 37 C.F.R. § 1.114. 

Reconsideration is respectfully requested in light of the 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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1. (Previously presented) A method implemented by a base station of receiving control 

information from a user terminal, the method comprising: 

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 single 

downlink component carrier associated with a primary cell, receiving control 

information associated with the downlink transmissions to the 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; and 

if the user terminal is scheduled to receive downlink transmissions 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 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. 

2. (Previously presented) The method of claim 1 further comprising transmitting control 

information to the user terminal on a downlink component carrier to implicitly or explicitly 

indicate the first set of radio resources on the uplink component carrier associated with the 

primary cell. 

3. (Previously presented) The method of claim 2 further comprising transmitting control 

information to the user terminal on a downlink component carrier to implicitly or explicitly 

indicate the second set radio resources on the uplink component carrier associated with the 

primary cell. 
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4. (Original) The method of claim 3 wherein at least one of the first and second sets of 

radio resources are indicated implicitly by at least one of a downlink control channel index, 

number of downlink component carriers, and user terminal identifier. 

5. (Original) The method of claim 3 wherein at least one of the first and second sets of 

radio resources are indicated explicitly by an uplink control channel index. 

6. (Original) The method of claim 5 wherein the explicit indication is transmitted as radio 

resource control signaling. 

7. (Previously presented) The method of claim 1 further comprising transmitting an 

acknowledgement resource indication on the single downlink component carrier associated with 

the primary cell to dynamically assign said second set of radio resources on the uplink 

component carrier associated with the primary cell to the user terminal when the user terminal is 

scheduled to receive downlink transmissions on the multiple downlink component carriers. 

8. (Original) The method of claim 7 wherein the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources. 

9. (Previously presented) A base station comprising: 

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 said user terminal, the downlink 

controller configured to: 

schedule downlink transmissions to a user terminal on one or more downlink 

component carriers; 

if the user terminal is scheduled to receive downlink transmissions on a single 

downlink component carrier associated with a primary cell, receive control 

information associated with the downlink transmissions to the 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 
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on the single downlink component carrier associated with the primary cell; 

and 

if the user terminal is scheduled to receive downlink transmissions 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 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. 

10. (Previously presented) The base station of claim 9 wherein the controller is further 

configured to transmit control information to the user terminal on a downlink component carrier 

to implicitly or explicitly indicate the first set of radio resources on the uplink component carrier 

associated with the primary cell. 

11. (Previously presented) The base station of claim 10 wherein the controller is further 

configured to transmit control information to the 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. 

12. (Original) The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources implicitly by sending at least 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier. 

13. (Original) The base station of claim 11 wherein the controller is further configured to 

indicate at least one of the first and second sets of radio resources explicitly by sending an 

uplink control channel index. 
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14. (Original) The base station of claim 13 wherein the controller is further configured to 

send the explicit indication as radio resource control signaling. 

15. (Previously presented) The base station of claim 9 wherein the controller is further 

configured to transmit an acknowledgement resource indication on a downlink component 

carrier to dynamically assign said second set of radio resources on the uplink component carrier 

associated with the primary cell to the user terminal when the user terminal is scheduled to 

receive downlink transmissions on the multiple downlink component carriers. 

16. (Original) The base station of claim 15 wherein the acknowledgement resource 

indication selects the second set of resources from a semi-static set of uplink resources. 

17. (Previously presented) 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 if an assignment of a single downlink component carrier 

associated with the primary cell is received 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; and 

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 if an assignment of multiple downlink component carriers including 

the single downlink component carrier associated with the primary cell for the 

downlink transmission is received, 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. 
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18. (Previously presented) The method of claim 17 further comprising transmitting user 

data on the second set of radio resources if a single downlink component carrier associated with 

a non-primary cell is assigned for the downlink transmission. 

19. (Previously presented) The method of claim 17 further comprising receiving control 

information from the base station on a downlink component carrier implicitly or explicitly 

indicating the second set of radio resources on the uplink component carrier associated with the 

primary cell. 

20. (Previously presented) The method of claim 19 wherein receiving control information 

comprises receiving at least one of a downlink control channel index, number of downlink 

component carriers, and user terminal identifier implicitly identifying said second set of 

resources. 

21. (Original) The method of claim 19 wherein receiving control information comprises 

receiving an uplink control channel index explicitly identifying said second set of resources. 

22. (Original) The method of claim 21 wherein the explicit indication is received as radio 

resource control signaling. 

23. (Previously presented) The method of claim 17, further comprising receiving, from a 

base station, an acknowledgement resource indication on the single downlink component carrier 

associated with the primary cell to dynamically assign said second set of radio resources on the 

uplink component carrier associated with the primary cell when the user terminal is scheduled to 

receive downlink transmissions on the multiple downlink component carriers. 

24. (Original) The method of claim 23 further comprising selecting the second set of 

resources from a semi-static set of uplink resources responsive to the acknowledgement 

resource indication. 

25. (Previously presented) A user terminal for mobile communications, the user terminal 

comprising: 

a receiver to receive downlink transmissions from a base station; 
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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 on an uplink component carrier associated with a 

primary cell if an assignment of a single downlink component carrier associated 

with the primary cell is received 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; and 

select a second set of radio resources on the uplink component carrier associated 

with the primary cell if an assignment of multiple downlink component carriers 

including the single downlink component carrier associated with the primary cell 

for the downlink transmission is received, 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. 

26. (Previously presented) The user terminal of claim 25 configured to transmit user data 

on the second set of radio resources if a single downlink component carrier associated with a 

non-primary cell is assigned for the downlink transmission. 

27. (Previously presented) The user terminal of claim 25 wherein the controller is further 

configured to receive control information from the base station on a downlink component carrier 

implicitly or explicitly identifying the second set of radio resources on the uplink component 

carrier associated with the primary cell. 

28. (Original) The user terminal of claim 27 wherein the controller is further configured to 

receive at least one of a downlink control channel index, number of downlink component 

carriers, and user terminal identifier implicitly identifying the second set of radio resources. 
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29. (Previously presented) The user terminal of claim 27 wherein the controller is further 

configured to receive an uplink control channel index explicitly identifying the second set of radio 

resources on the uplink component carrier associated with the primary cell. 

30. (Original) The user terminal of claim 29 wherein the controller is further configured to 

receive the explicit indication as radio resource control signaling. 

31. (Previously presented) The user terminal of claim 25 wherein the controller is further 

configured to receive, from a base station, an acknowledgement resource indication on a 

downlink component carrier dynamically assigning said second set of radio resources on the 

uplink component carrier associated with the primary cell when the user terminal is scheduled to 

receive downlink transmissions on the multiple downlink component carriers. 

32. (Original) The user terminal of claim 31 wherein the controller is configured to select 

the second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication. 

33. (Previously presented) A method implemented by a user terminal in a mobile 

communication network, the method comprising: 

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 associated with a primary 

cell if an assignment of a first downlink component carrier associated with the 

primary cell is received for the downlink transmission, wherein the first set of 

radio resources is reserved for user terminals scheduled to receive downlink 

transmissions on the first downlink component carrier associated with the primary 

cell; and 

transmitting control information associated with the downlink transmission on a 

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

the primary cell if an assignment of the first downlink component carrier 

associated with the primary cell and a second single downlink component carrier 

associated with a non-primary cell for the downlink transmission is received, 
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wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the first downlink component 

carrier and the second single downlink component carrier-and the second set of 

resources are additional resources as compared to the first set of resources. 

34. (Previously presented) 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 downlink transmissions, the controller configured to: 

select a first set of radio resources on an uplink component carrier associated with a 

primary cell if an assignment of a first downlink component carrier associated 

with the primary cell is received for the downlink transmission, wherein the first 

set of radio resources is reserved for user terminals scheduled to receive 

downlink transmissions on the first downlink component carrier associated with 

the primary cell; and 

select a second set of radio resources on the uplink component carrier associated 

with the primary cell if an assignment of the first downlink component carrier 

associated with the primary cell and a second single downlink component carrier 

associated with a non-primary cell for the downlink transmission is received, 

wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the first downlink component 

carrier and the second single downlink component carrier-and the second set of 

resources are additional resources as compared to the first set of resources. 

35. (Previously presented) The method of claim 1, further comprising: 

receiving user data on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 
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36. (Previously presented) The method of claim 1, further comprising: 

receiving control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

37. (Previously presented) The base station of claim 9, further configured to: 

receive user data on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

38. (Previously presented) The base station of claim 9, further configured to: 

receive control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

39. (Previously presented) The method of claim 17, further comprising: 

transmitting control signaling on the second set of radio resources if a single 

downlink component carrier associated with a non-primary cell is assigned for the 

downlink transmission. 

40. (Previously presented) The user terminal of claim 25, further configured to: 

transmit control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

41. (Previously presented) The method of claim 1, further comprising: 

if the 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 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. 
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42. (Previously presented) The base station of claim 9, further configured to: 

if the user terminal is scheduled to receive downlink transmissions on a second 

single downlink component carrier associated with a non-primary cell, receive 

control information associated with the downlink transmissions to the 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. 

43. (New) A method implemented by a base station of receiving control information from 

a user terminal, the method comprising: 

scheduling downlink transmissions to said user terminal on one or more downlink 

component carriers; and 

receiving on a first set or a second set of resources on an uplink component carrier 

associated with a primary cell, including: 

if the user terminal is scheduled to receive downlink transmissions on a single 

downlink component carrier associated with a primary cell, receiving 

control information associated with the downlink transmissions to the user 

terminal on the first set of radio resources on the 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; 

and 

if the user terminal is scheduled to receive downlink transmissions 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 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 multiple downlink component carriers and the second set of 
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resources are additional resources as compared to the first set of 

resources. 

44. (New) A base station comprising: 

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 said user terminal, the downlink 

controller configured to: 

schedule downlink transmissions to a user terminal on one or more downlink 

component carriers; and 

receiving on a first set or a second set of resources on an uplink component 

carrier associated with a primary cell, including: 

if the user terminal is scheduled to receive downlink transmissions on 

a single downlink component carrier associated with the primary 

cell, receive control information associated with the downlink 

transmissions to the user terminal on the first set of radio 

resources on the 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; and 

if the user terminal is scheduled to receive downlink transmissions 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 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 multiple 

downlink component carriers and the second set of resources are 

additional resources as compared to the first set of resources. 

Page 12 of 15 



Samsung Ex. 1005 
Page 313 of 662

REMARKS 

Application Ser. No. 12/896,993 
Attorney Docket No. 4015-6942 
Client Docket No. P30138-US2 

After entry of this Response, Claims 1-44 are pending. Claims 43 and 44 are newly 

added. No new matter is introduced by the present Response. 

Pursuant to the provisions of 37 C.F.R. § 1.133(b), Applicant wishes to make of record 

the substance of an interview between Applicant's undersigned representative, Edward M. 

Roney of Coats & Bennett PLLC, and Examiner MD K Talukder conducted telephonically on 

October 31, 2014. In the interview, the attendees discussed but did not agree to proposed 

amendments to overcome the indefiniteness rejection. 

Claims 1-42 are rejected for failing to comply with the definiteness requirement. The 

Office argues that the functional language recited after the limitation "if" is not a required step or 

required functionality. Office Action, pg. 3. Applicant respectfully disagrees with this line of 

reasoning. The essential inquiry for determining compliance with the definiteness requirement 

is whether the claims "set out and circumscribe a particular subject matter with a reasonable 

degree of clarity and particularity." MPEP § 2173.02. The definiteness of a claim is not to be 

analyzed in a vacuum, but rather in light of the content of the particular application's disclosure, 

the teachings of the prior art, and the claim interpretation that would be given by one of skill in 

the art at the time the invention was made. Id. The test for definiteness is "whether those 

skilled in the art would understand what is claimed when the claim is read in light of the 

specification." Orthokinetics, Inc. v. Safety Travel Chairs, Inc., 806 F.2d 1565, 1576, 1 USPQ2d 

1081, 1088 (Fed. Cir. 1986). Further, the claim as a whole must be considered "to determine 

whether the claim apprises one of ordinary skill in the art of its scope and, therefore, serves the 

notice function required by 35 U.S.C. 112, second paragraph, by providing clear warning to 

others as to what constitutes infringement of the patent." Solomon v. Kimberly-Clark Corp., 216 

F.3d 1372, 1379, 55 USPQ2d 1279, 1283 (Fed. Cir. 2000). 

The Office has not asserted, let alone established, why the claimed features are 

believed to be indefinite from the perspective of one of ordinary skill in the art. As such, the 

Office does not make a prima facie rejection of the claims. Further, Applicant respectfully 

submits that the claims are indeed definite at least because a person of ordinary skill in the art 

would readily recognize that Applicant is claiming conditional logic. For instance, Claim 1 

includes conditional logic associated with two "if" statements. Each "if" statement is used to 

introduce conditional language that when true performs functional language. 
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For instance, in the first "if" statement of claim 1, the conditional language of "the user 

terminal is scheduled to receive downlink transmissions on a single downlink component carrier 

associated with a primary cell" is checked and when true, the functional language of "receiving 

control information associated with the downlink transmissions to the user terminal on a first set 

of radio resources on an uplink component carrier associated with the primary cell" is 

performed. And, in the second "if" statement of claim 1, the conditional language of "the user 

terminal is scheduled to receive downlink transmissions on multiple downlink component 

carriers including the single downlink component carrier associated with the primary cell" is 

checked and when true, the functional language of "receiving control information associated 

with the downlink transmissions to the user terminal on a second set of radio resources on the 

uplink component carrier associated with the primary cell" is performed. Hence, the claimed 

features of claim 1 include a causal relationship between the conditional language and the 

functional language of each "if" statement. 

Furthermore, another claimed feature of claim 1 includes checking the conditional 

language of the first "if" statement and the conditional language of the second "if" statement. 

Hence, a person of ordinary skill in viewing claim 1 as a whole would understand what is 

claimed. Thus, claim 1 complies with the definiteness requirement. Accordingly, Applicant 

respectfully submits that claims 1-42 comply with the definiteness requirement, and requests 

that the rejection be withdrawn. 

Claims 1-42 are rejected as being unpatentable over Nory in view of Marinier. For at 

least the reasons set forth in this Response, Applicant respectfully submits that Nory and 

Maranier fail to teach one or more of the claim elements of claims 1-42. Nory teaches that "if 

the UE is configured to receive POSCH on a set of two component carriers, a first set of [bits] in 

the RB assignment field can signal the resource block allocation for the first component carrier 

and the remaining [bits] can signal the resource block allocation for the second component 

carrier." Nory, para. [0036], Ins. 9-14. Nory fails to teach using "a first set of radio resources on 

an uplink component carrier associated with the primary cell," "a second set of radio resources 

on the uplink component carrier associated with the primary cell," and "the second set of 

resources are additional resources as compared to the first set of resources," as claimed. In 

addition, the subject matter of Nory is directed to the downlink and NOT to the uplink. Further, 

Marinier is not relied on to disclose these deficiencies. Thus, the combination of Nory and 
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Marinier do not teach claim 1. Therefore, Applicant submits that claims 1-42 are allowable over 

Nory in view of Marinier. 

Favorable consideration is respectfully and earnestly solicited. 

Dated: March 6, 2015 

Respectfully submitted, 

Edward M. Roney 
Registration No. 62,048 
Phone: 919.719.4870 
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1. The present application is being examined under the pre-AIA first to invent provisions. 

2. It would be of great assistance to the office if all incoming papers pertaining to a filed 

application carried the following items: 

i. Application number (checked for accuracy, including series code and serial no.). 
ii. Group art unit number (copied from most recent Office communication). 
iii. Filing date. 
iv. Name of the examiner who prepared the most recent Office action. 
v. Title of invention. 
vi. Confirmation number (See MPEP § 503). 

3. A request for continued examination under 37 CPR 1.114, including the fee set forth in 

37 CPR 1.17 ( e ), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CPR 1.114, and the fee set forth in 37 CPR 1.17 ( e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 

37 CPR 1.114. Applicant's submission filed on 03/06/2015 has been entered. 

4. The Examiner has pointed out particular references contained in the prior art of record 

within the body of this action for the convenience of the Applicant. Although the specified 

citations are representative of the teachings in the art and are applied to the specific limitations 

within the individual claim, other passages, paragraph and figures may apply. Applicant, in 

preparing the response, should consider fully the entire reference as potentially teaching all or 

part of the claimed invention, as well as the context of the passage as taught by the prior art or 

disclosed by the Examiner. 
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5. Examiner read the functional language recited afterwards (after "IF") is optional step 

(broadest reasonable interpretation being applied). One of the "If statement" will never occur; 

according to the broadest reasonable interpretation by the examiner since it is optional. All the 

independent claims having the same "If statement". For the purpose of expediting the processing 

of the application, Claims have been rejected in view of the prior art (see below) based on a 

broader interpretation that meets the claimed subject matter as interpreted by the Examiner. 

Claim Rejection- 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

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

Claims 1-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nory (Pub 

No. 2010/0232373) and further in view of Marinier (Pub No. 2010/0322173). 

Regarding claim 1, Nory teaches a method implemented by a base station of receiving 

control information from a user terminal (Fig. 3 & 1: BS-101 receives control information 

from user terminals), the method comprising: scheduling downlink transmissions to said user 

terminal on one or more downlink component carriers (scheduling- Para. 49: " ... If a sub frame 

n+l with single component carrier allocation must follow a sub frame n with multi

component carrier allocation, both PDCCH-1 and PDCCH-2 can be transmitted in a sub-
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frame n+ 1 to only schedule the single component carrier resource assignment ... "); if the 

user terminal is scheduled to receive downlink transmissions on a single downlink component 

carrier (Para. 17: resource assignment for one component carrier), receiving control 

information on a first set of radio resources on an uplink component carrier, wherein the first set 

of radio resources is reserved for user terminals scheduled to receive downlink transmissions on 

downlink component carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set 

of two component carrier, a first set of ten of the twenty bits in the RB assignment field can 

signal the resource block allocation for the first component carrier .. . if the UE is configured 

to receive POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier) & (Para. 26: "Feedback transmission from the UE is possible on physical uplink 

control channel/physical uplink shared channel (PUCCH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based on the 

lowest index of the Control Channel element (CCE) on which PDCCH-A is transmitted ... ") 

(also Para. 13-17) & (Para. 40-41, 44-47. (Note: The other part of "If statement" has no 

patentable weight because that is optional and the second "If statement" will never occur; 

according to the broadest reasonable interpretation by the examiner since it is optional). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 
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Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use a primary cell in a downlink transmission 

process ofMarinier's disclosure with resource allocation system for multiple component carriers, 

as taught by Nory. Doing so would have resulted in efficiently using and assigning resource 

blocks in uplink and downlink transmission system. 

Regarding claim 2, 10, N ory teaches that the control information to the user terminal on 

a downlink component carrier to implicitly or explicitly indicate the first set of radio resources 

on the uplink primary component carrier ( abstract: " ... The transceiver is also configured to 

receive a second control message on the anchor carrier, the second control message 

associated with a set of component carriers, the set of component carriers are distinct from 

the anchor carrier. The controller determines a resource assignment for at least one 

component carrier in the set of component carriers using both the first and the second 

control messages"). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 3, 11, N ory teaches transmitting control information to the user 
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terminal on a downlink component carrier to implicitly or explicitly indicate the second set radio 

resources on the uplink primary component carrier (Para. 36: " .. .if the UE is configured to 

receive POSCH on a set of two component carrier, a first set of ten of the twenty bits in the 

RB assignment field can signal the resource block allocation for the first component carrier 

and the remaining ten bits can signal the resource block allocation for the second 

component carrier ... "). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 4, 12, N ory teaches at least one of the first and second sets of radio 

resources are indicated implicitly by at least one of a downlink control channel index, number of 

downlink component carriers, and user terminal identifier (Fig. 3). 

Regarding claim 5, 13, N ory teaches one of the first and second sets of radio resources 

are indicated explicitly by an uplink control channel index (Para. 26: " ... Feedback transmission 

from the UE is possible on physical uplink control channel/physical uplink shared channel 

(PUC CH/PUSCH) of the anchor carrier. The PUCCH resource index implicitly assigned to 

the UE by the base station based on the lowest index of the Control Channel element (CCE) 
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on which POCCH-A is transmitted. When a POSCH is also scheduled to the UE in the 

same sub-frame as the POCCH-A, multiple ACK/NACKs (one each for POCCH-A and the 

POSCH) can be transmitted using multiple PUCCH resources ... "). 

Regarding claim 6, 14, Nory teaches the explicit indication is transmitted as radio 

resource control signaling (Para. 22: "In first exemplary implementation, the base station 

configures UE via radio resource control (RRC) signaling with an anchor carrier. The UE 

is expected to only monitor POCCH messages from the anchor carrier after initial access. 

Before assigning resources on non-anchor component carriers via individual POCCH in 

each component carrier, base unit sends a configuration message to the UE instructing the 

UE, the set of component carriers, whose POCCH messages are also expected to be 

monitored ... "). 

Regarding claim 7, 15, Nory teaches transmitting an acknowledgement resource 

indication on a downlink component carrier to dynamically assign said second set of radio 

resources on the uplink primary component carrier to the user terminal when the user terminal is 

scheduled to receive downlink transmissions on the second single downlink component carrier or 

multiple downlink component carriers (Para. 25: " ... The POCCH-A can also include or 

indicate resources for acknowledging the transmission of the configuration message to 

increase reliability of signaling of the configuration message. Optionally, the base unit can 

also instruct the UE to send CQI for the set of component carriers identified in the long 

term bitmap by signaling a CQI-only uplink grant in the same sub-frame where POCCH-A 

is transmitted. The configuration message can also optionally include a time offset limit 

before which UE should configure its receiver to monitor POCCH messages from multiple 
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In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 8, 16, Nory teaches the acknowledgement resource indication selects 

the second set of resources from a semi-static set of uplink resources (Para. 27: "In a third 

exemplary implementation, the base station configures UE via radio resource control 

(RRC) signaling with an anchor carrier. The UE is expected to only monitor the anchor 

carrier after initial access. Before assigning resources on component carriers other than the 

anchor carrier, base unit sends a configuration message to the UE, instructing it, the set of 

component carriers, where POSCH resource allocations are expected. The configuration 

message allows the UE to semi-statically configure its receiver to receive POSCH on the set 

of component carriers"). 

Regarding claim 9, Nory teaches a base station comprising: a transmitter to transmit user 

data on one or more downlink component carriers to a user terminal (Fig. 1: transmission from 

BS-101 to remote unit-110); and a controller to schedule downlink transmissions to said user 
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terminal, the downlink controller configured to schedule downlink transmissions to a user 

terminal on one or more downlink component carriers (scheduling- Para. 49: " ... If a sub frame 

n+l with single component carrier allocation must follow a sub frame n with multi

component carrier allocation, both POCCH-1 and POCCH-2 can be transmitted in a sub

frame n+ 1 to only schedule the single component carrier resource assignment ... "); if the 

user terminal is scheduled to receive downlink transmissions on a single downlink component 

carrier (Para. 17: resource assignment for one component carrier), receiving control 

information on a first set of radio resources on an uplink component carrier, wherein the first set 

of radio resources is reserved for user terminals scheduled to receive downlink transmissions on 

downlink component carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set 

of two component carrier, a first set of ten of the twenty bits in the RB assignment field can 

signal the resource block allocation for the first component carrier .. . if the UE is configured 

to receive POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier) & (Para. 26: "Feedback transmission from the UE is possible on physical uplink 

control channel/physical uplink shared channel (PUC CH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based on the 

lowest index of the Control Channel element (CCE) on which POCCH-A is transmitted ... ") 

(also Para. 13-17). (Note: The other part of "If statement" has no patentable weight because that 

is optional and the second "If statement" will never occur; according to the broadest reasonable 

interpretation by the examiner since it is optional). 
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In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use a primary cell in a downlink transmission 

process ofMarinier's disclosure with resource allocation system for multiple component carriers, 

as taught by Nory. Doing so would have resulted in efficiently using and assigning resource 

blocks in uplink and downlink transmission system. 

Regarding claim 17, N ory teaches 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 (Fig. 3 & 4 and Abstract: "A wireless 

communication terminal including a controller coupled to a wireless transceiver wherein 

the transceiver is configured to receive a first control message on an anchor carrier, the 

first control message including a resource assignment for the anchor carrier"); transmitting 

on a first set of radio resources on an uplink component carrier, control information with the 

downlink transmission if the user terminal is scheduled to receive downlink transmissions on a 

single downlink component carrier (Para. 17: resource assignment for one component carrier) 

& (Para. 36: " .. .if the UE is configured to receive POSCH on a set of two component 

carrier, a first set of ten of the twenty bits in the RB assignment field can signal the 

resource block allocation for the first component carrier .. . if the UE is configured to receive 

POSCH on only one component carrier then twenty eight bits can be used for RB 
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assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier), wherein the first set of radio resources is reserved for user terminals scheduled to 

receive downlink transmissions on downlink component carrier (Para. 26: "Feedback 

transmission from the UE is possible on physical uplink control channel/physical uplink 

shared channel (PUCCH/PUSCH) of the anchor carrier. The PUC CH resource index 

implicitly assigned to the UE by the base station based on the lowest index of the Control 

Channel element (CCE) on which PDCCH-A is transmitted ... ") (also Para. 13-17). (Note: 

The other part of "If statement" has no patentable weight because that is optional and the second 

"If statement" will never occur; according to the broadest reasonable interpretation by the 

examiner since it is optional). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use a primary cell in a downlink transmission 

process ofMarinier's disclosure with resource allocation system for multiple component carriers, 

as taught by Nory. Doing so would have resulted in efficiently using and assigning resource 

blocks in uplink and downlink transmission system. 

Regarding claim 18, N ory teaches transmitting user data on the second set of radio 

resources if a single downlink component carrier is assigned for the downlink transmission (Para. 
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36: "Alternately, if the UE is configured to receive POSCH on only one component carrier 

then twenty eight bits can be used for RB assignment field to signal the resource block 

allocation for that single component carrier. In addition to this, if the UE is configured to 

receive POSCH on only one component carrier, UE can interpret that the Resource Block 

assignment bits are signaling a resource block assignment in groups of 4 resource blocks 

each"). 

Regarding claim 19, Claim 19 corresponds to claim 2 and is analyzed accordingly. 

Regarding claim 20, Claim 20 corresponds to claim 3 and is analyzed accordingly. 

Regarding claim 21, Claim 21 corresponds to claim 5 and is analyzed accordingly. 

Regarding claim 22, Claim 22 corresponds to claim 6 and is analyzed accordingly. 

Regarding claim 23, Claim 23 corresponds to claim 7 and is analyzed accordingly. 

Regarding claim 24, Claim 24 corresponds to claim 8 and is analyzed accordingly. 

Regarding claim 25 & 33 & 34, claim 25 & 33 & 34 corresponds to claim 17and/or 1, 

and is analyzed accordingly. 

Regarding claim 26, N ory teaches transmitting user data on the second set of radio 

resources if a single downlink component carrier is assigned for the downlink transmission (Para. 

36: "Alternately, if the UE is configured to receive POSCH on only one component carrier 

then twenty eight bits can be used for RB assignment field to signal the resource block 

allocation for that single component carrier. In addition to this, if the UE is configured to 

receive POSCH on only one component carrier, UE can interpret that the Resource Block 

assignment bits are signaling a resource block assignment in groups of 4 resource blocks 

each"). 
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In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 27, Nory teaches the controller is further configured to receive control 

information from the base station on a downlink component carrier implicitly or explicitly 

identifying the second set of radio resources on the uplink primary component carrier (Para. 36: 

" .. .if the UE is configured to receive PD SCH on a set of two component carrier, a first set 

of ten of the twenty bits in the RB assignment field can signal the resource block allocation 

for the first component carrier and the remaining ten bits can signal the resource block 

allocation for the second component carrier ... "). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 
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Regarding claim 28, Nory teaches the controller is further configured to receive at least 

one of a downlink control channel index, number of downlink component carriers, and user 

terminal identifier implicitly identifying the second set of radio resources (Fig. 3). 

Regarding claim 29, Nory teaches one of the first and second sets of radio resources are 

indicated explicitly by an uplink control channel index (Para. 26: " ... Feedback transmission 

from the UE is possible on physical uplink control channel/physical uplink shared channel 

(PUC CH/PUSCH) of the anchor carrier. The PUCCH resource index implicitly assigned to 

the UE by the base station based on the lowest index of the Control Channel element (CCE) 

on which PDCCH-A is transmitted. When a POSCH is also scheduled to the UE in the 

same sub-frame as the PDCCH-A, multiple ACK/NACKs (one each for PDCCH-A and the 

POSCH) can be transmitted using multiple PUCCH resources ... "). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 30, N ory teaches the explicit indication is transmitted as radio resource 

control signaling (Para. 22: "In first exemplary implementation, the base station configures 
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UE via radio resource control (RRC) signaling with an anchor carrier. The UE is expected 

to only monitor PDCCH messages from the anchor carrier after initial access. Before 

assigning resources on non-anchor component carriers via individual PDCCH in each 

component carrier, base unit sends a configuration message to the UE instructing the UE, 

the set of component carriers, whose PDCCH messages are also expected to be 

monitored ... "). 

Regarding claim 31, Nory teaches the controller is further configured to receive, from a 

base station, an acknowledgement resource indication on a downlink component carrier 

dynamically assigning said second set of radio resources on the uplink primary component 

carrier when the user terminal is scheduled to receive downlink transmissions on the second 

single downlink component carrier or multiple downlink component carriers (Para. 25: " ... The 

PDCCH-A can also include or indicate resources for acknowledging the transmission of the 

configuration message to increase reliability of signaling of the configuration message. 

Optionally, the base unit can also instruct the UE to send CQI for the set of component 

carriers identified in the long term bitmap by signaling a CQI-only uplink grant in the 

same sub-frame where PDCCH-A is transmitted. The configuration message can also 

optionally include a time offset limit before which UE should configure its receiver to 

monitor PDCCH messages from multiple component carriers") and (Para. 26, 36 & 40). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 
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At the time of the invention, it would have been obvious to one of the ordinary skilled in 

the art to use a primary cell in a downlink transmission process with resource allocation system 

for multiple component carriers for assigning resource blocks in uplink and downlink 

transmission system. 

Regarding claim 32, Nory teaches the acknowledgement resource indication selects the 

second set of resources from a semi-static set of uplink resources (Para. 27: "In a third 

exemplary implementation, the base station configures UE via radio resource control 

(RRC) signaling with an anchor carrier. The UE is expected to only monitor the anchor 

carrier after initial access. Before assigning resources on component carriers other than the 

anchor carrier, base unit sends a configuration message to the UE, instructing it, the set of 

component carriers, where POSCH resource allocations are expected. The configuration 

message allows the UE to semi-statically configure its receiver to receive POSCH on the set 

of component carriers"). 

Regarding Claims 35 to 42, The functional language recited afterwards (After "If') is 

optional. The "If statement" will never occur; according to the broadest reasonable interpretation 

by the examiner since it is optional. Therefore, those claims do not have any patentable weight. 

Regarding claim 43, Nory teaches a method implemented by a base station of receiving 

control information from a user terminal, the method comprising: scheduling downlink 

transmissions to said user terminal on one or more downlink component carriers; and receiving 

on a first set or a second set of resources on an uplink component carrier associated with a 

primary cell (Fig. 3 & 1: BS-101 receives control information from user terminals) including: 

scheduling downlink transmissions to said user terminal on one or more downlink component 
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carriers (scheduling- Para. 49: " ... If a sub frame n+l with single component carrier 

allocation must follow a sub frame n with multi-component carrier allocation, both 

POCCH-1 and POCCH-2 can be transmitted in a sub-frame n+l to only schedule the single 

component carrier resource assignment ... "); if the user terminal is scheduled to receive 

downlink transmissions on a single downlink component carrier (Para. 17: resource assignment 

for one component carrier), receiving control information on a first set of radio resources on an 

uplink component carrier, wherein the first set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on downlink component carrier (Para. 36: " .. .if the 

UE is configured to receive POSCH on a set of two component carrier, a first set of ten of 

the twenty bits in the RB assignment field can signal the resource block allocation for the 

first component carrier .. . if the UE is configured to receive POSCH on only one component 

carrier then twenty eight bits can be used for RB assignment field to signal the resource 

block allocation for that single component carrier. In addition to this, if the UE is 

configured to receive POSCH on only one component carrier) & (Para. 26: "Feedback 

transmission from the UE is possible on physical uplink control channel/physical uplink 

shared channel (PUCCH/PUSCH) of the anchor carrier. The PUC CH resource index 

implicitly assigned to the UE by the base station based on the lowest index of the Control 

Channel element (CCE) on which POCCH-A is transmitted ... ") (also Para. 13-17) & (Para. 

40-41, 44-47. (Note: The other part of "If statement" has no patentable weight because that is 

optional and the second "If statement" will never occur; according to the broadest reasonable 

interpretation by the examiner since it is optional). 

Nory is silent regarding "the component carrier associated with a primary cell". 
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In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use a primary cell in a downlink transmission 

process ofMarinier's disclosure with resource allocation system for multiple component carriers, 

as taught by Nory. Doing so would have resulted in efficiently using and assigning resource 

blocks in uplink and downlink transmission system. 

Regarding claim 44, Nory teaches a base station comprising: 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 said user terminal, the downlink controller configured to: 

schedule downlink transmissions to a user terminal on one or more downlink component 

carriers; and receiving on a first set or a second set of resources on an uplink component carrier 

associated with a primary cell (Fig. 3 & 1: BS-101 receives control information from user 

terminals) including: scheduling downlink transmissions to said user terminal on one or more 

downlink component carriers (scheduling- Para. 49: " ... If a sub frame n+ 1 with single 

component carrier allocation must follow a sub frame n with multi-component carrier 

allocation, both PDCCH-1 and PDCCH-2 can be transmitted in a sub-frame n+l to only 

schedule the single component carrier resource assignment ... "); if the user terminal is 

scheduled to receive downlink transmissions on a single downlink component carrier (Para. 17: 

resource assignment for one component carrier), receiving control information on a first set 

of radio resources on an uplink component carrier, wherein the first set of radio resources is 
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reserved for user terminals scheduled to receive downlink transmissions on downlink component 

carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set of two component 

carrier, a first set of ten of the twenty bits in the RB assignment field can signal the 

resource block allocation for the first component carrier .. . if the UE is configured to receive 

POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier) & (Para. 26: "Feedback transmission from the UE is possible on physical uplink 

control channel/physical uplink shared channel (PUCCH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based on the 

lowest index of the Control Channel element (CCE) on which PDCCH-A is transmitted ... ") 

(also Para. 13-17) & (Para. 40-41, 44-47. (Note: The other part of "If statement" has no 

patentable weight because that is optional and the second "If statement" will never occur; 

according to the broadest reasonable interpretation by the examiner since it is optional). 

Nory is silent regarding "the component carrier associated with a primary cell". 

In a same field of endeavor, Marinier teaches that the component carrier associated with 

the primary cell (Para. 16: Down Link Component Carrier may include a primary serving 

cell). 

Therefore, it would have been obvious to one of the ordinary skilled in the art to which 

this invention pertains at the time it was made to use a primary cell in a downlink transmission 

process ofMarinier's disclosure with resource allocation system for multiple component carriers, 

as taught by Nory. Doing so would have resulted in efficiently using and assigning resource 
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7. i. Applicant's arguments, with regards to claims have been fully considered but they are 

not persuasive. 

ii. Applicant argument regarding "If' statement: Examiner fully consider the applicant 

arguments regarding "If' statement, however, they are not persuasive. 

When there are multiple "If' statements in a claim, Examiner read one of the "If' 

statement is optional. If applicant want the examiner to consider all the limitation after "If' 

statement; then examiner would like to recommend the applicant to replace "If' with "When". 

Otherwise, examiner will maintain his interpretations (broadest reasonable interpretation) 

regarding claims. 

iii. On Para 14-15, Applicant is arguing that prior art fails to teach "a first set of radio 

resources on an uplink component carrier associated with the primary cell". 

Examiner respectfully disagrees with the applicant arguments because prior art either 

expressly or inherently teaches a first set of radio resources on an uplink component carrier 

associated with the primary cell. Nory teaches receiving control information on a first set of 

radio resources on an uplink component carrier, wherein the first set of radio resources is 

reserved for user terminals scheduled to receive downlink transmissions on downlink component 

carrier (Para. 36: " .. .if the UE is configured to receive POSCH on a set of two component 
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carrier, a first set of ten of the twenty bits in the RB assignment field can signal the 

resource block allocation for the first component carrier .. . if the UE is configured to receive 

POSCH on only one component carrier then twenty eight bits can be used for RB 

assignment field to signal the resource block allocation for that single component carrier. 

In addition to this, if the UE is configured to receive POSCH on only one component 

carrier) & (Para. 26: "Feedback transmission from the UE is possible on physical uplink 

control channel/physical uplink shared channel (PUC CH/PUSCH) of the anchor carrier. 

The PUCCH resource index implicitly assigned to the UE by the base station based on the 

lowest index of the Control Channel element (CCE) on which PDCCH-A is transmitted ... ") 

(also Para. 13-17) & (Para. 40-41, 44-47). Marinier teaches that the component carrier 

associated with the primary cell (Para. 16: Down Link Component Carrier may include a 

primary serving cell). 

iv. According to KSR "Prior art is not limited just to the references being applied, but 

includes the understanding of one of ordinary skill in the art. The prior art reference ( or 

references when combined) need not teach or suggest all the claim limitations, however, Office 

personnel must explain why the difference(s) between the prior art and the claimed invention 

would have been obvious to one of ordinary skill in the art. The "mere existence of differences 

between the prior art and an invention does not establish the invention's nonobviousness." 

Dann v. Johnston, 425 U.S. 219,230, 189 USPQ 257,261 (1976). The gap between the prior 

art and the claimed invention may not be "so great as to render the [claim] nonobvious to one 

reasonably skilled in the art." In determining obviousness, neither the particular motivation 

to make the claimed invention nor the problem the inventor is solving controls. The proper 
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analysis is whether the claimed invention would have been obvious to one of ordinary skill in the 

art after consideration of all the facts. See 35 U.S.C. 103(a). Factors other than the disclosures 

of the cited prior art may provide a basis for concluding that it would have been obvious to 

one of ordinary skill in the art to bridge the gap." MPEP § 2141 (Ill) RATIONALES TO 

SUPPORT REJECTIONS UNDER 35 U.S.C. 103 (emphasis added). 

v. Therefore, in view of above reasons, examiner maintains the rejection. 

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 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. 

/MD TALUKDER/ 
Examiner, Art Unit 2648 
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!s1 

I 

! ("20120263121" I "20110310856" I U&PGfll.JB;! OR , ON 
! "20120127950" I "20110310819" I USPAT; ! ' 

2012/12/11 ! 
09:15 ! 

! "20120275395" I "20120287828" I LJS'.)CR; ! ! I ! "20120039291" I "20100271970" I DERWENT! 1,,,,,,, 

! "20120307781" I "20110286436" I I BM TDB ! 
i "20120224535" I "20120140708" I - ' ! 
' "20110310820" I "20120163288" I j I I,,, 

I "20110299486" I "20100098012" I ! ! 
! 1 "20120082125" I "20120294273" I [ ! ! ! 

r8t2] j (::~~1~!~~=~ :;:,~;;~::~~~;~:~~;;:;! US-P<?f<JB; :•R !DJ 20·1·2,·1·211·1·: 
! ! ! (primary first init ial) near3 carrier) and ! USPAT; ! ! 10: 16 ! 
! ! ! ((second 2nd other next) with (channel ! LJS'.)CR; ! ! ! 

! ! resource)) and (carrier adj aggregation) ! DERWENT! ! l ! 
l l l I BM TDB ! ! ! ! 

Di• il"201 10292887" iu&~B;i•oR r·' i 201211211 1i , j i jUSPAT; ! '11:17 ! 
I I ! I ~~~T! I 
I I .................. 1 ............................................................................................................ 1 iBM_TDB I ! .......................... 1 r 1 ]•5 ! ((first 1st) adj6 component adj3 carrier) same l U&PGfll.JB;l•R !• 2012/ 12/11 ! 
l ! ! ((1st first) adj6 (radio resource frame)) and ! USPAT; ! ! 11 :22 l 

l ! ((2nd second) adj6 component adj3 carrier) l LJS'.)CR; ! ! ! 
j ! same ((2nd second) adj6 (radio resource ! DERWENT! ! ! 

. ! !_ frame)) . . . . ! .IBM_TDB ! .................. J ..... L ......... "" .......... . 
! 812--11718 i ((first 1st) adj6 carrier) same ((1st first) adj6 ! U&PGfll.JB;! OR !• 2012/ 12/ 11 ! 
! ! ! (radio resource frame)) and ((2nd second) adj6! USPAT; ! ! 11 :47 ! 
! ! ! carrier) same ((2nd second) adj6 (radio ! LJS'.)CR; ! ! ! 
! ! ! resource frame)) ! DERWENT! ! ! 

! ............ l ..... j ············································································································l ··IBM_TDB! ................... ..! ............................................. ! r 3 '06 ! (carrier near3 aggregation) and ((first 1st) adj6 ! U&PGfll.JB;! OR l• l 2012/ 12/11' 
! ! carrier)same((1stfirst)adj6(radio resource ! USPAT; ! ! ! 11:47 
! jl frame)) and ((2nd second) adj6 carrier) same ! LJS'.)CR; ! ! ! 
! ((2nd second) adj6 (radio resource frame)) ! DERWENTj ! ! 

' ' ' I BM TDB ' ' ' ' ; ...... ,._ .. ,._._,._ ........ : '""'"'"'"'"'"'"'"'' ' ' .. ' .. ''''"'"'"'': - ~ i ~ .................................... ,._,,._,,._,; r 4 r842 I 4551509,522,456.6, 137, 103,575.ccis. i u&P<?f<JB; 'DR !• 2012/ 12/11 ! l l l l USPAT- l l 13·41 l 

! I I l~~td I - I 
, ... , .............. ,,,,;, ' ........................ .. .................. ,,,,.,.,, .. ,,: ... ' .............................................. , ' ............ . 

l
:,5-7 28232 ! 370/329,252,331.ccls. j U&PGfll.JB;!L" r., ! 20121121 111 

! I ! USPAT; ! j 13:41 ! 
, l l USXR; ! ! ! 
! l , l DERWENTl ! ! 
~ : t : ~ ~ ~ 

l l l . .. ......................................................... 1 IBM_TDB l J ! .......................... ! r S,6 r2 i (S14 S15) aod (downUnk near3 canie,) and i u&P<?f<JB;j•R !• 2012/12/ 11! 
! ! ! {uplink near3 (primary first initial) near3 ! USPAT; ! ! 13:42 ! 
' ! ! carrier) and ((second 2nd other next) with ! LJS'.)CR; ! ! , ! 

............. 1 .................. 1 J~~~~~li~~}
0

~.~.~~~.~ .. : .~ .. ~~~'..~.~'. .. =i'..~ ........................ 1 .. F.~~~~.i ...................... ...1 ................. 1 ......................... .1 •• !1"13140333" U&PGfll.JB·!•R D' 2012/ 12/ 11! l ! USPAT- 't 14·18 l 
~ t I ~ • ~ 

l ' USXR· l l 
j ! DERWENT! ! j 
! ! I BM TDB ! ! ! 
' .............. •••·ww•••"•••• ........... ....,....,....,....,.......... .. .. .......... .. .. ... .. .. .. .. .. .. .. ......... •••••••••••••••••••• ! •••••••••-. ... ... ... .. ....,....,• . ........... ••• • • • •••••••••• •• • • • • • • • • • • • • • • • • • • • . ... .. ....,....,....,...., ............ . . . . . • 

!s1s--1• !1"20110310856" ! U&PGfll.JB;!•R !• ! 2012/12/11! : , , USPAT- , , : 14· 18 

I I i~~~Tl I I . 
l , .. "" ........ J ......................... MM ........... , ......................................... MM ...... """" I' I BM_ TDB .. ! ······••-'-'-'-' ...... .J , .................. I ................... M .. . ~r----- . . . . ' . 
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ltS31 jr2 Ir·20090016278" !rUS-PGPUB;IOR l[Q'\J !r012/12/11I , , , , USPAT- , I I 17:16 I 
I i ! i UffiCR· I ' I I 
t : ~ : , i ~ ~ I 
! i ! i DERWENTj 1 ! 1 I _____ i _______ J ________________________________________________ i I BM_ TDB J ., _________ , .. l ----- _ _j - - J r !• !1"8265030" i US-PGPUB;l• O"J 12012/12/111 I i ! i USPAT; I I 17:19 I 
Ii ! iUSJCR;I I I 
! j ! j DERWENTj ! I 
~ . ~ . \ ~ I ! ........... .J ................. .J ............................................................................................................ J .1 BM - TDB .. I .......... ) ........................ J r3 ;3 '1"2008139923" jUS-PGPUB;i• ON [2012/12/111 
! i ! i USPAT· I 1 18·17 I 
! ! ! ! UffiCR; ! I . ' 
I ............. 1 ................ 1 ............................................................................................................. 1.~:~~Tl ................. ..! ....................... ...1 
rl34 ; 14 , ("20100098012", "20100"32373", ; US-ffiPUB;,0 ON I 2013/05/291 
! j ! "20110310856" I "20120020317" I j USPAT; I i 17:19 I I _I _J :~~~~~~)1~:. "20120140708" '_I :'I I J 

r5 'D! "455"/$.ccls. and (carrier adj aggregation) and i US-PGPUB;I• ON , .... I ~;-0-13/-05/291 
I i ! (schedul$3 near3 (downlink DL) with ((first i USPAT; I I 17:22 I 
j i ! primary initial) near6 (resource radio frequency i USJCR; I ! I 
I _. ___ I ----·-J . frame))) ·----·----·----·----·----·----·----·---1 ~B~~~T1 ----- J ·--- . -I r6 :•, "455"/$.ccls. and (((first 1st) adj6 component i US-PGPUB;l•R I ON ! 2013/05/291 
I i ! adj3 carrier) same ((radio resource frame))) i USPAT; I I I 21 :37 I 
I i ! and ((2nd second) adj6 component adj3 i USJCR; I I I I 

I i ! i USPAT; I I 12:42 I 
I i ! i LJS'.)CR· I I, I 
' : ! : ' ' 

1[9 ! 16 ···-···! ("7596114""1""20050013279':,-··20030219028;·. ! =~1• ON----120i3/05/3~ 
I i ! "20070217406" I "20020105970" I i USPAT; I ! 12:42 I 
j j ! "20060050664" I "20090303938" I j US'.::lCR; I ! I 
I __ .. _____ I _______ .. ___ J _"20070064669").PN. _____ .. _______ .. _______ .. _______ .. _______ .. _____ I __ ~B~~~Tl _____ .. _J ________________ _ ro 1290 I (first 191) with (component near2 carrier) with I US-ffiPUB;!• ON I 2013/06/171 
I i ! down$1 link i USPAT; I ! 10:07 I 
! i ! i US'.::lCR· I I I 
t : ~ : ' ! ~. !, I i ! i DERWENTj 

r1 i•14 : (first 191) with (component near2 carrier) with i =~~,:DION -!2013106/1~ 
I i , down$1 link and receiv$3 near3 control near3 i USPAT; I I 10:09 I 
I ! ! information ! US'.::lCR; I I I 
I ! ' ! DERWENTl ! I . l . I BM TDB ' I I 

[ ......... J11····1 i)~~i~~:rs:~~~~~j~f~2~\r:f:;··j ~~s:J• ,ON··-- ~o;~~''i 
resource) and component adj carrier ! US'.::lCR; I 

j DERWENTj 
i IBM_TDB I 

EASTSearchHistory .12896993 _Accessible Version.htm[ 10/13/2015 5:34: 16 PM] 



EAST Search History 

EASTSearchHistory .12896993 _Accessible Versioo.htm{ 10/13/2015 5 :34: 16 PM] 

Samsung Ex. 1005 
Page 355 of 662 



EAST Search History 

I S56 !:::·::: 70 ! ((second 2nd other) with ((radio near3 i,. UU&SPPGf'U'AT·, B;!,.· OR !,, ON 2013/06/17! 
1 ! resource) (resource adj block))) same 14:26 I 
1,. ! component adj carrier \ US'.X:R; l l l 

l I I ~B~:TI I ! 
. ~ .. , .. ,.,, .. , ... .. , ... .. , .. ~ .. .. .. .. ... ....... ....... .. , .. , .,, .. , ................................. ... ... ............................ . ! .................. - .................... ' . ................. ... ... ................... ~ ......... ... ... ... ................ J , ..................................... ... ... .. J 

D
l 327 ! (((radio near3 resource) (resource adj block))) \ U&PGf'UB;\•R !• 2013/ 06/ 17\ 
1 I same component adj carrier and (schedul$3 j USPAT; j ' 14:27 1 
l near3 downlink reverse) l US'.X:R; ! l 

! I ! --...... . ·•····· ----------•--•M•----·--·--•------...... ········ ------------·--·"""···?s~:~!--··· ··----------" I 
!•9 ! ((second 2nd other) w ith ((radio near3 I U&PGf'UBl[R !• 2013/06/1.7' 
l ! resource) (resource adj block))) same l USPAT; l l 14 ·27 ! 
l ! component adj carrier and (schedu1$3 near3 l US'.X:R; ! ! · ! 

l ! down$1 link reverse$1 link) l DERWENT! ! .......... ......................... ..! • 2013/ 06/ 17\ 
14:31 l 

\ ! (component adj carrier) same (down$11ink \ US'.X:R; ! 1 

! I ! reverse$11ink) I DERWENTj , 

! l ! "20090116427'' I "20100232373" I USPAT; l l 14 :49 ' 
, l ! "8331307").A\l . US'.X:R; ! ! 

l I DERWENTj 1 
l ! IBM TDB ! ! 

1931--l 2562 ! (schedu1$3 near3 downlink) and ((radio adj \ U&PGf'UB;!•R !• 2013/ 06/ 17' 
l l ! resource) (resource adj block)) and l USPAT; ! ! 15· 16 ! 
! l ! component l US'.X:R; l l · ! 

I,,, . ______ i ! l DERWENTi l ' \ .................. ! ........................................................................................................... ..! .1.BM_TDB 1 .................. ! . 1 
932 r• i (sched"l$3 oeat3 d<Jwollok) ar,d ((cadlo adj j U&FGUB;j•R !• 2013/ 06/ 17 

1 ! resource) (resource adj block)) and component 1 USPAT; ! ! , 15:17 
j ' adj carr ier j US'.X:R; l ! 

! I ............... ...I . . ................................................................................. ...1 .. f s.~;fp§,~1 ...................... ..1 .......................! 
1•3 r• i (sched"1$3 oeat3 d<Jwollok) same ((cadlo adj i U&FGUB;j•R !• 2013/ 06/ 17' 
! l ! resource) (resource adj block)) and component l USPAT; ! ! 15·1 7 ! 
! l ! adj carrier l U98CR; ! ! · ! 

i j ................ 1. .. ................................................................................. ..J .Ts~~~~Tl ....................... 11 I 

D
i 39 ! (schedul$3 near3 downlink) same ((radio adj l U&PGf'UB;!•R !• 2013/06/ 17! 
1 I resource)(resourceadj block))same 1 USPAT; ! 15:18 ! 

1 l ( component adj carrier) l US'.X:R; ! ! 
' l ! l DERWENTj ' 
! ) l .............. ............ .. .... J giM .... I~S. .. L .............. _ .. ) ! 

1

[[ ...... 1~~~~~'.:~~=~~,=~~~--::I &~[ I•:~~] 
1936 i• ! @ad<"20091005" and (schedu1$3 near3 \ U&PGf'UB;!•R D' 2013/ 06/ 17! 
! \ ! downlink) same ((radio adj resource) (resource\ USPAT; ! 15·20 1 
1 I ! adj block)) same (CC (component adj carrier)) I U98CR; ! · ! 
! l ! l DERWENTj l ! 

! ............ J .... , ............ J . .. . . . . .. , .. I .l.§~'.1-! ,Q§ .. l ........................ ! .. .. ......... ! 
1•7 \D7 ! (schedul$3 near3 downlink) same ((radio adj l U&PGf'UB;l•R !• 2013/ 06/ 17\ : l ! resource) (resource adj block)) same (CC l USPAT; ! ! 15:20 

l ! ( component adj carrier)) l U98CR; ! ! 
l ! l DERWENT! ! 

,1 ............... J ............................................................................................................. \ IBM_TDB l ................... ..J"=="""'~ ... = .... = ... = .... = ... = .... = .. ·c::;' 1 
~,--- ' , r--
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\938--1[56~:::1 ! "455"/$.ccls. and ((radio adj resource) (resource! U&PGPUB;![R::-~] ![] 2013/06/17! ! ! ! adj block)) same (OC (component adj carrier)) ! USPAT; ! ! 17:10 ! 

I I I I ~B~~~Tl I I 
"""""" '·""""""""), ' " • ' ' " '" : " - : """""""""""", ""'"""""" ! """"""'"""""'": 

! •1 and ((first 1st) adj6 carrier) same ((1st first) USPAT; ! ' ! 17:17 ! 

[

! 19 ! "455"/$.ccls. and (carrier near3 aggregation) U&PGPUB;j•R r : 201&0&171 

, j adj 6 (radio resource frame)) and ((2nd second) Usx:R; ! ! ! 
! ! adj6 carrier) same ((2nd second) adj6 (radio DERWENT! ! ! 
! ! ! resource frame)) I BM TDB ! i ! 

ll~~~~~lr
0

."""""""I[~~~-~~-~-~-~-~~~~~·-:.:.~:::""""'·-------------------------·-"""""" ... ![~~~=------ II~~------·-""". ll:."""""_J[~gd:~
1

5°_~~-~-

8

l 
!f27L 11("2013/ 0107855")--URA'-J."""""""""""" ............ """"""""'I UJ-SP~B;_1r=]E712gd:%06/ 1'8! 

[$73--!1408 ! set near3 (radio frequency) near2 (resource ! U&PGPUB;!DiON !i2013/ 06/ 18i ,LJ!• i, band)__ same downlink_ and _component ..................... ) , USPAT ...... J

0 
....................... J LJ,1 .................. .Jl.o9: 18 ......... J 

! S74 ! 17 ! set near3 (radio frequency) near2 (resource ! U&PGPUB;! OR i ON 2013/ 06/ 18! 
! ! ! band) same downlink same (component adj ! USPAT ! ! 09:19 ! 
! ! ! carrier) ! ! ! ! 

jls75 i1'97 ( set gro,p a,ster) near3 ( rad;o treq,ency) j U&FGIJB; if587p<7 2013/0& ,aj 
' .......... JI .............. J _ (~i~2p~~e:1u~~ ~~~ir)me _downlink_ same.... J USPAT , .... .JL ................... JL .............. j , 09: 21 .......... J 
S76 \ 12 • ("8457060" I "20110310819" I "20100271970" 1\U&PGPUB;!OR 10N !2013/06/18! 

! I "20130034073" I "20100098012" I ! USPAT ! ! 09:31 ! 
, ! "20110310856" I "20110317653" I ! ! ! 
I,,,, ! / "20130083742" I "20130083741" I ! j j 

! ! "20120114021" I "20120275395" I ! ! ! 
, ! ! "20110317645" I "20110310856").pn. ! ! I ! !fsnl~ (Dldown$1ink) ~ith (1 st first _first pri~;-~ .. i~-it·i-~i\ U&PGPUB;!W7[~ !1201 3/06/18! 
L ............ L ___ ...... J _ near3_ ( set group) near6 _(radio_ resource) ! USPAT JL_ __ _____J _ .......... !i 10:37 ! 

EJFJ (~;~~~)k),with,(set.group) .near6,(radio .............. 1 Uu8sr~B;!LJlON ......... .J1210d:~~6/ 181 

!El~ l[S77. and_ S78 ............................................................................. , .. I uu~~B;iLJlON .......... .Jl21od:~~6/181 ro 'D! (Dldown$1ink) with (1 st f irst first primary initia)! U&PGPUB;!•R !• · 2013/06/18! 
! ! ! near3 (set group) near6 (radio resource) and ! USPAT ! ! 10:47 ! 
! ! ! (DL down$1ink) with (set group) near6 (radio ! ! ! ! 
' ! ! resource) with (2nd second other another) ! ! ! ! 

• ~ • ' ' t ~ 

............ ! .... , ............ i • near2 component .... , ............................................................ ,) ......................... ! ........................ ! ................. l ......................... ! •• 8 ! (Dldown$1ink) with (1st f irst first primary initia)! U&PGPUB;!D'D! 2013/06/18! i near3 (set group) near6 (radio resource) and \ USPAT ! ! 11: 17 ! 
! ! (DL down$1ink) with ( component near3 j ! ! ! 
! l carrier) ! ! i ! ; ~ ~ . . .......................................................................................... : : : ~ .......................... : r2 'D! (Dldown$1ink) with (1st first first primary initia)! U&R?PUB;!• !• 2013/ 06/ 18! 
j ! i near3 (set group) near6 (radio resource) and ! USPAT ! ! 11 :20 j 

' _________ J """"""'.. I -~ ~0L~i;:~;n:~;~t~~f:,nd, 2nd) __ near3 """""" J . , .......... _________ _J '"""""'"""""J ,,,, ............ J ""'""'"'"'""""J 
f§El• • (1st flr~ flrst pdmary ;n;1;a) nea,3 ( se1 gro,p) i US-FGIJB; I~ I["' I 2013/0& 181 l __________ J I near6 (radio resource) with (~L down$1ink) j USPAT 1l_ ____________________ J ! 13: 50 ! 

'. l , near3(component "near3, carrier)_______________________________ l -------------------------! _____________________!__ _________ """..! --------------------------! 
![S!t4 !• ! (set group) near6 (radio resource) with (2nd ! U&R?PUB;!~P'7 2013/06/18! 

! ., ........... ! ............... .J ,~~~~~~~o:~~~~2a;3~~~rf~t_~~=~.~~·i·~.~~·····.J USPAT ![ ll I--~-~.:-~~-----.... j 
1l~.5. ..... t~ ........... J (~~~~~~J) .~~~r~Y~~p~en~~r~~a~

1
~~;rJ.. ..... I ~§f'.~~.B;ll~ ............... .ll~ .......... ..11~~

0~:.~~~1..1. 81 

rilo ! (set group) near3 ((radio resource)(resource 1 U&PGPUB;!i7R 11"' j 2013/0&181 

I near2 block)) with (DL down$1ink) near3 1 USPAT ! ! ! 14:07 ! 
i ( component near3 carrier) j ! ! j I 
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roo IO I [1st flrst) near3 [ra,fo band resource I US-Fm.JB;!•R I ON I 2013/06/261 I ! ! frequency) with (1st first) near3 (CCcomponentj USPAT; I I I 17:14 I 
' . ! . ' ' ' ' I i ! adj carrier) i USOCR; I I I I 
I i ! i DERWENTj I I I 
! ............ ! ................ J ............................................................................................................ ! .. 1.BM_TDB .. I ...................... J .................. ! ......................... 1 

r01 I 216 I [1st flrst) near3 [rad;o band resource I US-Fm.JB;!•R I ON ! 2013/06/261 
I ! ! frequency) with (1st first) near3 (CC ! USPAT; I I I 17:14 I 
I ! I ( component adj carrier)) ! USOCR; I ! I I 
I i ! i DERWENTj I I I 
I i ! i I BM TDB I I I I I ......... , .............. l ......................................................................................................... , ....... - ............ , ...................... l .................. , ...................... j r02 I 43 I [1st flrst) near3 [rad;o band resource I US-Fm.JB;!•R I ON i 2013/06/26I 
I j I frequency) with (reserv$3 schedul$3 allocat$3) j USPAT; I I I 17:15 I 
I i ! with (1st first) near3 (CC (component adj i USOCR; I I I I 
I i I carrier)) i DERWENTj I I I 
I i ! i I BM TDB I I I I t kkknkknkn • kkkUkUkknkkUkkJ nkkUkUkknkkUkUkknkkUknkknkkUknkknkkUknkknkkUkUkknkkUkUkknkkUkUkknkkUkUkknkkUkU • kkkUkUkk - UkUkknk,, UkkUkkUkUkkUkkUkU~ kkkUkUkkUkkUkU~ UkkUkUkUkkkUkUkknk,, 

I S103 i 22 I ("20100142455" I "20120009923" i US-PGPUB; I OR I ON I 2013/06/27I 
I j ! "20100254329" I "20100091678" j USPAT; I ! I 09:57 I 
I i l "20110194501" I "20130010619" i USOCR; I I ! I 
I i I "20080310359" I "20060274712" i DERWENT! I I I 
I j l "20100227569" I "20120208583" j IBM_TDB ! I I I 

I .............. : ..............................! .... ~ .. ?..Q .. ~ .... ~.Q .. ?. .. ?.!.~.!..~'.'.) .. : .. ~: ............................................................................................................................ : .................................................. 1 ............................................... I .............................. ...J .............................................. I 

r04, 10 I ["201002!54329" I "20100195624" I , US-Fm.JB;!•R I ON I 2013/06/27I 
I i ! "20100023282" I "20090274100" I i USPAT; I I I 10:15 I 
I ! I "20080316957") .. PN. ! USOCR; I ! ! I 
I i ! i DERWENT/ I I I 
! .................. ! ...................... ...l .......................................................................................................................................................... ! .. IBM_TDB .. I ............................ 1 ..................... 1 ................................. 1 
I S105 i 50 I ("20100322173" "20110081913" i US-PGPUB;I OR I ON I 2014/04/22I 
I i ! "20130010721" "20120140708" i USPAT; I ! I 13:25 I 
I i 1 "20100271970" "20100285809" i USOCR; I I I I 
! j ! "20110007699" "20130003700" j DERWENTj I I I 
I i I "20100232373" "20120051306" i I BM_ TDB I I I I 
I i ! "20120082125" "20100098012" i I I I I 
I : ! "20100003997" "20100208679" : I I I I 
I l ! "20110310856" "20120082125" l I I I I 
~ ; ( ; t t ~ t 

I : ! "20120140708" "20130136084" "8265030" I: I I I I 
I i l "20120020317" "8265030" I "20 10007695" Ii I I ! I 
I i ! "20110081932" "20120314675" i I I I I 
I : I "20110310856" "20100232373" : I I I I 
I ! ! "20100296389" "20120020317" ! I I I I 
I i ! "20100098012" "20130034073" "8447343" Ii I I I I 
I, i ! "8472368").PN. i I, I I I . ( . ' ' ' 

r06 I 13348 I [H04W88/08, H04W72/044, H04W72/042).q,c. I US-Fm.JB;i•R I ON i 2014/04/22I 
I i ! i USPAT· I I I 13-40 I ~ ; ~ ; , t ~ ~ • t 

I i ! jUSOCR; I I I I 

1 ...................... 1 ............................ ...J .................................................................................................................................................................................................. i .. ~B~~:TJ .......................................... 1 ............................. ..J ............................................... 1 

r07 j 4330 I [H04W50367, H04W5012, H04W5040).q,c. ! US-Fm.JB;!•R ION i 2014/04/221 
I 1 1 1 USPAT· I I i 13-42 I 
I i I i usocR'· I I I . I I : , : , I I I I 

............. 1 ................ 1 ............................................................................................................. 1.~B~~:TJ ....................... .J ................. ..J ......................... J [ •200 (H04L29/08657, <?£l1S5/0252, <?£l1S5/02).cpc. ! US-PGPUB;l•R •N 2014/04/221 
i USPAT; I 13:43 I 
i USOCR· I I 
! DERWENT! I 
i IBM TDB I I [-~•823 ::::(H=o=4=B=1/=3=83=3=, =H=o4=M=1""'10=2=4=7,=H=o=4=M=11=0=23=7=)=.c=pc=. =i:=au=s-=PG==PU=B=1; !DR •N 2014/04/221 
, USPAT- I 13-44 I 
i USOCR· I . I 
I DERWENT! I 

..._ _______________ ,!,. _IB_M--=-T_D_B_,I ---- I 
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EAST Search History r 1016130 I (H03R31211. HO<IB7/0617. H048'/066'l).cp~ ; US-Frn.JB;i•R I•: 2014/04/221 
• i ! i USPAT· • i ! 13·44 i i l i l ' ! ~ ~ · I 
: i ! iUSOCR; I : ! I 
I i ! i DERWENTj I I, ' 
~ . ( . ' ~ 

I I ............... ! ............................................................................................................. ! .1 BM_ TDB 1 ......................... 1 ................. J ........................ .. r 11 I 370 I (S106 S107 8108 8109 8110) and (schedul$4 I US-Frn.JB;!•R I ON I 2014/04/221 
I j ! near3 down$111nk) and (component near3 j USPAT; I I I 13:45 I 
i i ! carrier) ! USOCR; I I I I 
I , 1 , DERWENTl i i I ' . ' . ~ ' ' ' 
I i ! i I BM TDB I : I I 
' ' ' -I ) ,1 r 12; 365 I (S106 S107 8108 8109 8110) and (schedul$4 ; US-Frn.JB;!•R I ON I 2014/04/221 
I i ! near3 down$11ink) and (component near3 i USPAT; I I I 13:46 I 
I i ! carrier) and ( control with information) i USOCR; I I I I 
i i , i DERWENTl I ! I i , I , I , , , 
i i ! i I BM TDB I i ! I 
i -·------' ·--- ·--- j ·--- ·--- ·--- ·--- ·--- ·--- ·--- ·--· ·--· ·--· --' ·--· =· ·--·' ----·-----·-_j ---· ---· .l ---· ---· ---·' r 13 ! 357 I (S106 S107 8108 8109 8110) and (schedul$4 ! US-Frn.JB;!•R I ON I 2014/04/221 
I j ! near3 down$11ink) and (component near j USPAT; I I I 13:47 I 
I j ! carrier) and ( control with information) ! USOCR; I I I I 
: i ! i DERWENTj ! I I 
I i ! i I BM TDB I I I I ' ........................... , ~ ........................................... .l: .............................................................................................................................................................................................................................................................................................................................. , ~ ........................ -.................................... ............................................................................... ......................._..i, ........................................................................... .. r 1•; 13 I (S106 S107 8108 S109 8110) and (DL ; US-Frn.JB;,0R I ON I 2014/04/221 
I ! ! down$1ink) with (1st first first primary initia) ! USPAT; I I I 13:47 I 
I j ! near3 (set group) near6 (radio resource) and j USOCR; I I I I 
1 ............ 1 ................ J . ~~r~i~~in$1i nk). with.( component. near3 ................... 1. ~B~~~Tj ....................... 1 ................... 1 .......................... 1 

ls11si40 l(H03F3t211,Ho4B7/0617,H04B7/0669, ius-PGPUB;IOR ION 120141041221 
I i ! H04B1/3833, H04M1/0247, H04M1/0237, i USPAT; I I I 14:17 I 
I i ! H04L29/08657, G01S5/0252, G01S5/02, i USOCR; I I I I 
I i ! H04W52/367, H04W52/12, H04W52/40, i DERWENTj I I I 
I i l H04W88/08, H04W72/044, H04W72/042).cpc. i IBM_TDB I I I I 
I j ! and (carrier near3 aggregation) and ! I I I I 
i i ! ( component near3 carrier) same up$1 link with i I ! I I 
I ! ! associat$3 with down$1 link ! I I I I 
~~ ................. ~ .............................. ,..i: .................................................................................................................................................................................................................................................... ~ ........................................................... , .............................................................. ' ....................................... ...i. .................................................................. , r 16; 8750 I (HO<IWBB/08, H04W72i044, HO<IW72i0421).cpc. ; US-Frn.JB;!•R I ON I 2014/04/261 
i i , i USPAT· ' I ! 14·21 i ~ . ~ . ' ! ~ \ . t 

I i ! !USOCR; I : I I 
1 i • i DERWENTi I I I ~ • ~ • ~ ~ \ t 

I i ! i I BM TDB I : I I 
i ..... , ...... • ............ , .. , j .. , .......... , .......... , .......... , .......... , .......... , .......... , .......... , .......... , .......... , ...... · .......... - ---------' ...... , .......... , ..... ~ ............ , ..... , ............ , .......... ,' r117; 4336 I (H04W5"367, H04W52i12, H04W52i40).cpc. ; US-Frn.JB;!•R I ON I 2014/04/261 
! i I i USPAT· I ! i 14·22 I ~ : ~ : ' I t ~ • t 

I i ! !USOCR; I I I I 
: ! ! ! DERWENTi I I I i , I , t , , , 
i i ! i I BM TDB I i ! I 1 ............................. 1 ....................................................................................................................... - ........... , ........................ , ................... ) ...................... ' r 18 ! 4205 I (HO<ll29/08657, 0018610252, 00186102).cpc. ! US-Frn.JB;!•R I ON I 2014/04/261 
! i ! i USPAT· I ! ! 14·23 I 
' ' ! ' ' ' ' i • ' : i I i USOCR· I i ' I ~ : ( : , t ~ ~ t 
: i ! i DERWENT! I I I 
1 : ! : 1 BM TDB 1 1 : 1 ! ............ · .................. , ............................................................................................................ · .......... - ........... , ...................... , ................... , ....................... , [•144 (H04L29/08657, G01S19/14, G01S5/02).cpc. i US-PGPUB;i•R •N '2014/04/261 

i USPAT; I 14:23 I 
i USOCR· ! I 
! DERWENT! I 
i IBM TDB I I [ •826 (H04B1/3833, H04M1/0247, H04M1/0237).cpc. i US-ffiPUB;l•R •N 2014/04/261 
i USPAT; I 14:24 I 
i USOCR; I I 
i DERWENTj I 
: ' ' 

.............................................................................................................................. .! .1.BM_TDB.I .................................................................. I r77 (H04W88/08, H04W72/044, H04W72/042).cpc. i US-PGPUB;lrlR rlN 12014/04/261 
! and (1st first) near3 (radio band resource j USPAT; I i I 14:27 I 
I , I I , , 
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• l :::~,~!~ ~'~~) "~ (OC I ~~I I .. I 
: ! near3 (radio band resource frequency) with l USPAT; l l 15:35 
: ! (1st first) near3 (0::: (component adj carrier)) ! UrocR; ! ! 
: ' i DERWENT; l 

: ................ 1.. .. .. . . . .. .. ... .l .. lBM_TDB ! .......... ...! 

115'" I 13432

1 
(H04W88/0B. ftl4W72/044. H04W72'042).0JC 

1 

"~E:tllo" 
1 

• 2014/ 04/26! 

: !1 I ~e~T1 I! - 11:04 

I : : IBM TDB ! 
, ___ } ~"""~"""~"" """""~"""~"" ~ --~--~"""""""n",_~,_,.,_~,_,.,_,,,J 

r25 r208 i (H04l29/08657, <l01S6/0252, <l01S6/02) .0JC. j U&FGUB; j•R !• 2014/ 04/ 30\ 
l ' ' : USPAT- ' ' 11 :04 l I I I i USJCR; I I I 
[ 

1aa,;!I (H0481/383:i:H04M1/0247:H04Mi/0237);;;;~! =~rR !• 2014/ 04/ 30: 
: i USPAT; l 11:04 l 

' : 1 UrocR· I \ 
I,, . ! I DERWENT! : 

: ! ! I BM TDB l : l 

i•127 '16154 i (H03Rl/211, Ho4B7/0617, Hl4ITT/0669).qoc.j U&FGUsrR 7 • 2014/04/ 30: 
! ! ! i USPAT; l l 11 :04 ! 
, ' ' , us:x:R , , ! 

! I I DERWENT! I : 
............ l l ' ' """ i .. !.!?.~-!_g_!?.J ..................... ! I 
1S128 198 I (S123 S124 S125 S126 S127) and (sched,1$4 j U&FGUB;j OR •• 2014/ 04/ 30\ 

'••,, !:: I :~~!rf ~~~~1~~1~ !~~ ~~~:ro~e~~ (;~:ality I ~~; I 1.,,, 

11 

:0

4 

j 
! multiple several) with (DL down$1 link) with ! DERWENT! I 

................... ! .carrier ________________ _, ............................ ,.,.,.,"""""""""""" .............. ..! .I.BM_ TDB J ---------------.......... • , . , _________ J 
!•129 !•2 ! (S123 S124 S125 S126 S127) and (schedu1$4 ! US-PGPUB;l•R l• 2014/ 04/ 30' 

: ! near3 down$11ink) and (component near3 i USPAT; ! ! , 11 :04 
: ! carrier) and single near6 carrier same (plurality ! UrocR; ! ! 

• i ................ .J -~~~j~le.several) .. near3,(Dldown$11ink),with ... J _pB~~:r 1 .................... .J • 

r30 10 <;:.~3!~~~!~~ ;.;;~ ~~!,':d<<::~~:1.sl ~SP~"'!• 
: •1 near3 carrier same (single near3 (DL ! USPAT; ! 11 :40 l 

, j 1°w
1
n~tn~)) ~ith (first ~ ith re~o(bf ~ sa~~ k) j ~~~NTj I, 

! , .. , , J ! -~~h-~~~;~J~;~ r~~:r~ n~_::_____________ own in I I BM_ TDB, ! _______ • 
I ! ! (single near3 (DL down$1 link)) with (first with ! USPAT; ! ! 11 :42 I 
r 32 'D! (schedul$4) wi th component near3 carrier same! US-PGPUB;!•R !• 2'0'1'4/,04/301 

· ........... i ..... I ~~~'(6t :,~~~:i'~,~ =~ ~?kmce 1. Perl . ·············"·· J ··················· I 
',.1S133 ~.:n i!(schedul$4) same (single near3 (DL !jUS-PGPUB;!IOR !ION l:2014/04/30\ 

: !! down$1 link)) with (first with resource) same H USPAT; !. :! !I 11 :44 l 
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! i ! (multiple plurality several) near3 (DL downlink) j Us::cR; I i II I 
I i ! with second with resource i DERWENTj I I I 

I ............. ! ................ ! ............................................................................................................. ! .. !.!?.~-I~!?. ... 1 ...................... ..J .................. / ......................... 1 
r134 'DI (schedul$4) same (single near3 (DL j US-PGPUB;l•R I ON I 2014/04/301 I i ! down$1 link)) with (first with (frequency i USPAT; I I I 11 :45 I 
I i ! resource block)) same (multiple plurality i Us::cR; I I I I 
I i ! several) near3 (DL downlink) with second with i DERWENT! I I I 
' . ' . ' ' ' ' I ........ j ............. l .(frequency. block resource)........................................... j I BM_ TDB _j .................... .J ............... ..J ...................... j 
r35 i 16 I [s;ngle near3 [Dldown$11;nk)) wnh [flrSI w;th i IJS.ffiPUB;!•R I ON I 2014/04/30I I i ! (frequency resource block)) same (multiple i USPAT; I I I 11 :45 I 
I i I plurality several) near3 (DL downlink) with i Us::cR; I I I I 

! ............ I ............... ...!. second with (frequency block resource) ........ J .Y:~:Tj ..................... ...! ............... ...1 ...................... ...1 r36 ;• ! allocation with (PUSCH PUCCH UL (up$11ink)) i US-PGPUB;l•R I ON I 2014/04/301 I i ! and "20100232373" i USPAT; I I I 14:19 I 
1 i ! iUs::cR;I 1 I I 
I i ! i DERWENT) I I I 
I i ! i I BM TDB I I I I 
I :i·············································································································: ·· - ., , ................... 1 ..•......•...•......•. , 

1[137 !• !allocation and (PUSCH PUCX::H UL(up$11ink)) i US-PGPUB;l•R 10N 12014/04/301 
I i I and "20100232373" i USPAT; I I I 14:21 I 
I ! ! ! LJC"rV'D· I I I I 
~ . ~ . ~, ! ~ ' t 

I i ! i DERWENTl I I I 
1 ! ! ! I BM TDB ' I I I ~ nn,nnn, : ,nnnnn,nn,J nnnnnn,nnnnn,nnnnn,nnnnn,nnnnn,nnnnn,nnnnn,nnnnn,nnnnn,nnn, : ,nnnn, - nnnn,.,! ,nn,nnnnn,nn,n ~ nn,nnnnn,n ~ ,nn,nnnnn,nnn,.,; 

ra• I 2 I "20100271970" I IJS.ffiPUB;,0R I ON I 2014/04/30I 
I , ! , USPAT· I I i 14:32 I 
I i ! iu~· I I I I 
~: ( :~,: ' t ' 

I i ! i DERWENT! I I I 
' ' • ' < > ' ' I ............ i .................. ! ............................................................................................................ 1 .. 1 BM_ TDB .. 1 ........................ ! .................. 1 ......................... 1 
I S139 i 54 ! ("20100322173" "20110081913" I i US-PGPUB;I OR I ON I 2014/10/15I 
I i l "20130010721" "8634358" I "20120140708" Ii USPAT; I I 111:49 I 
I ! ! "20100271970" "20100285809" ! US:X:R; I I I I 
I i l "20110007699" "20130003700" i DERWENTl I I I 
I i I "20100232373" "20120051306" i I BM TDB I I I I 
' . ! . - ' ' ' , I ! ! "20120082125" "20100098012" ! I I I I 
I ! ! "20100003997" "20100208679" ! I I ! I 
I ! ! "20110310856" "20120082125" ! I I I I 
I j ! "20120140708" "20130136084" "8265030" I j I I I I 
I i ' "20110243039" "20120020317" "8265030" Ii I I I I 
I i ! "20110007695" "20110081932" i I I I I 
I 1 ! "20120314675" "20110310856" I I I I I 
I ! ! "20100232373" "20100296389" ! I I I I 
I I ! "20120020317" "20100098012" I I I I I 
I i ! "20130034073" "8447343" I "8472368").PN. i I I I I t ,,,,,,,,,,,, ... ,,,,,,,,,,,,,,,,,,J ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ... ,,,,,,,,,,,,,,,,,,,,,,,,,,> •n•••••••••n••••••••••,), •••••••n••••••••••~ ••••••••n•••••••••n••••••' 

r•o; 15049 I [HD4W8,V0B, H04W72'044, HD4W72'042).q,c. ; IJS.ffiPUB;!•R I ON 12014/10/151 
I i ! i USP'AT· I I I 13·44 I , i • i ' , ' i • , 
I ! ! ! LJC'V"V'R- I I I I ~ • ~ • c,.,._J\J' ! ~ ' t 

I i ! i DERWENT! I I I 
I i ! i I BM TDB I I I I 
~ .............. ................~ ........................................................................................................................ - ............ ~ ........................ J .................. , " .......................... \ 

r•1 r37 I [HD4W52'367, H04W52'12, H04W52'40).q,c. i US-ffiPUB;j•R Jl•N I 2014/10/15I 
! ! USPAT; I j 13:44 I 
i i US:X:R· I I 
! ! DERWENTj I 

j j IBM TDB J ----- ---- ~ j [•341 (H04L29/08657, <?iJ1S5/0252, <?iJ1S5/02).cpc. j US-PGPUB;i•R •N 2014/10/151 
! USPAT; I 13:44 I 
! US:X:R· I I 
I DERWENT! I 
i IBM TDB I I :=::===============::===-===: ill4030 I (H04B1/3833, H04M1/0247, H04M1/0237).cpc. US-PG~B;li7R lilN 1201_4/10/151 

I USPAT, I I I 13.44 I 
l I I , , 
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I 'I I ' I I I 
~ ~ I 
~ ~ ! 

i"""==;r""================i"""===aaa; ....................... 1 .................. , ......................... ' 

D

ON 12014/10/151 
I ! ! ! USPAT; I I 13:44 I 
,_I i ! i USOCR; I ! I 

' ! ! ! DERWENTj I I 
r5 i ;;s····· l (S140 S14; s, 42 S143 S144) and ( schedu ,:i4· -·: =~~:ID ON ............ l 201·41·1·oi·1·s·I 
I j ! near3 down$1Iink) and (component near3 j USPAT; I I 13:44 I 
I, ! ! carrier) and single with carrier same (plurality ! USOCR; I I I 
, ! ! multiple several) with (DL down$1 link) with ! DERWENTj I I 
'[146; 1 ............. o:, .. ~:~~e~1s3a;e (frequency resourcest ........................... : c~~~~~iDoN .. i2·01d/1011·5l 

1... I I I ~~; I I 13
:
54 I 

: ! ! DERWENTj I I 
~ I 

D

ON 12014/10/151 
I j ! j USPAT; I I 14:58 I 
I i I i USOCR· 1 I I 

l ............. 1 ............... 1 ............................................................................................................. 1.~B~~~~l ................ ...1 ....................... ...1 
I S148 ! 41 i "455"/$.ccls. and (carrier near3 aggregation) ! US-PGPUB;iD ON I 2014/10/15i 

j ! and ((first 1st) adj6 carrier) same ((1st first) j USPAT; I I 15:45 I 
i , adj6 (radio resource frame)) and ((2nd second) i USOCR; I I I 
! ! adj6 carrier) same ((2nd second) adj6 (radio j DERWENTj I I 
! ·-·- J 1,esource frame))·-·- ·-·- ·-·- ·-·- ·-·- ·-·- ... ! I~~-TQ.B J , , 

[

I. 
3 ! ":gg;·~~;;i~~~

2~~d(I0.ir~~~ s\)a:~j~ ~=i~;r) same I UJs~fB; l,D ON i 2,°i,i,'0115i 
. ! ((1st first) adj6 (radio resource frame)) and ! USOCR; , I 1 
j ! ((2nd second) adj6 carrier) same ((2nd second)j DERWENTj I I 

, : ................ j adj6 (radio.resourceframe)J... ........................................ l.lBM_TDBj I I 
r50] 33889 I 4551451,452.1,509,456.1,522,137, 103,575.cds. j US-ffiAJB;jD ON I 2014/10/231 
' , I i USPAT· • I 11 :25 1,' 
t ; i ; , ! ~ t 

' i • iLJSQCR·' I ' t • ~ • , t ~ ,! 

I, ............. ! I i DERWENTj I I : ! ............... ! ............................................................................................................ .! .1.BM_TDB__I ................. ..J ....................... .J 
I S151 1 •.•.•.•.• O j 455/451,452.1,509,456.1,522,137,103,575.ccls. ! US-PGPUB;ID ON I 2014/10/231 
I,_ I and (control$4) with (reso$urce fr$equency ! USPAT; I I 11 :32 I 
, 1 channel Bin) same (sererv 4 sav 4) near3 j USOCR; I I I 

! (other 2nd second another) adj3 (resource ! DERWENTj I 1 

................ j _frequency .channel __ Bin) ....................................................... ! .. 1 .. ~~-!.!2.~ . .I .................. 1 ....................... 1 

[

j• !455/451,452.1,509,456.1,522,137,103,575.ccls. ! US-PGPUB;IDON 12014/10/231 
! ! and (control$4) with (resource frequency ! USPAT; I I 11 :33 I 
! ! channel Bin) same (rererv$4 sav$4) near3 ! USOCR; I I I 
! ! (other 2nd second another) adj3 (resource ! DERWENTj I I 

~ \ ! I 
1 _ .... -J ... ·--· .. ·-1 .!_r:eq~~ncy ... ~ha~ .. ~el '?.!.n) .... .... .... .... . ... J .~.BM=TD~j 1 1 

[

153 !• 455/451,452.1,509,456.1,522,137,103,575.ccls. ! US-PGPUB;ID•N 2014/10/231 
j and (control$4) with (resource frequency j USPAT; I 11 :34 I.,,,',, ! channel Bin) same (reserv$4 sav$4) near3 ! USOCR; I 

1. ~~~~~~~~d c~ea~~~. ~~~ther). adj 3. (resource....... j ~B~~:TJ , 

[

154 !• 455/451,452.1,50~,456.1,522,137,103,575.ccls. ! US-PGPUB;ID•N 2014/10/231 
j and (control$4) with (resource frequency j USPAT; I 11 ·37 I 

! channel Bin) same (reserv$4 sav$4) near3 ! USOCR; I . ................... .. · ........... I,,,,_ ! (other 2nd second another) adj3 (resource ! DERWENT/ 
! .frequency .channel __ Bin) .and.(~.component) ....... ! .L~~-!..g.~_I 

1S155 in "455"/$.ccls. and (((first 1st) adj6 component ! US-PGPUB;IIOR !16'J7 2014/10/231 
! I adj3 carrier) same ((radio resource frame))) ! USPAT; I U I 11 :39 I 

EASTSearchHistory .12896993 _Accessible Version.htm[ 10/13/2015 5:34: 16 PM] 



EAST Search History 

! and ((2nd second) adj6 component adj3 . US'.)CR; ! ! 1 

! carrier) same ((2nd second other another) adj 6 l. DERWENT: 1. ! 

j ~:~f ~::~r~t~e~~J :!~J~~~~e~,a~~3 ; IBM_TDB I ! ··················'·························· '•,,. ! (resource frequency channel Bin) and (CC j 1 j 

................ ! .component) ................................................................................ ! ..................... j .................... ..l 

Dj•5 'I {"20050013279" I "20030219028" I \ U&PGPUB;!•R •• 2014/10/23! 
: "20070217406" I "20020105970" I j USPAT; ! 12:07 ! 

1 i "20060050664" I "20090303938" I j US'.)CR; ! ! 

I 1 .................. 1."20070064669") . PN .............................................................. 1 ,.f ~;~1 ..................... ...1 -----................................... 1 

! l ! same ((radio adj resource) (resource adj ! USPAT; ! ! 12:07 ! 
r57 'Do ! "455"/$.ccls. and (schedu1$3 near3 downlink) j U&PGPUB;!•R !• 2014/ 10/ 23! 

· J ................ 1 °'::::_::(=(=~:::::_~-~--~:n::11 

1 eTJ. 1 

1 ' ! and (control$4) with (resource frequency j USPAT; ! , 
• S158 \• ! 455/451,452.1 ,509,456.1,522,137, 103,575.ccls. I U&PGPUB;! OR !• 2014/ 10/31! 

I : I chanoel) same (,e,en,$4 sa,$4) oear3 (olhe< ; U9'.Xll; I ! 

: I lu~; I I · : j ! DERWENTj ! 
• ! ! I BM TDB ! ! • r ~ I• (H04W521367, H~W~ 12, .. H04W~/40).~c ·1 !~rr····· ·1 

: 'I j USPAT; ! ' 17:18 
: ! USOCH ! . 

. : I DERWENT! I 
;r, 64 r42 : (H04B113833, i-io4M110247, i-io4M110237).~;:"· i ~Rru~,:loR"""""""·":D 2014/10/ 31; I ! ! 1 USPAT; ! ! 17:18 j 

· ............. 1 .................. 1 ............................................................................................................. 1 .. ~eTi ..................... 1 ......................... 1 

D
:6867 j (H03F3/211, H04B7/0617, H04B7/0669).cpc. U&PGPUB;j•R • 2014/ 10/31! 

. ! USPAT; ! 17:18 ! 
i i USOCR; ~ ~ I ! DERWENTj : 

' l j j USPAT; 'I ! 09:46 
: 1 : US'.)CR· : : . 
: ! ! DERWENTl ! : ! : l ! 
: ................ ../ ............................................................................................................ 1 .. 1 BM_ TDB J ...................... .J 

• I l ~~e«I ! ,, 01 i 
1 ..... •168 l:::: 499 j (:1; ponent near2 carrier) with (primary near2 i ~SP~B;j•R 10· 2014/ 11/181 

. : .................. ! . .. .............................................................................................. .J .. 1.BM_TDBJ ........................ 1 . 1 
·.1~69:::.r01 I "370"1$.ccls. aod (oompooeot oear2 canie<) U&FGUB;lnR !n 2014/11/ 18 : ! with (primary near2 cell) USPAT; ! ! 14:07 

: ' USOCR- ! ! 
. i I DERWENT! I ' 
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ll t !l il I BM TDB IL ll I[ I I ............ ' ................l ............................................................................................................ ' ......... - ........... ) ...................... l .................. ! ...................... J 

r70; 378 I "370"/$.cds. and (component adj2 carr;er) w;th ; US-FG1.JB;i•R IOI 2014/11/181 
I j ! (primary adj2 cell) j USPAT; I I I 14:07 I 
I i ! i UffiCR· I I I I 
I ! ! ! DERWENTj I I I 
I i ! i I BM TDB I I I I t ~,~,~,, ~ ~,~,,~,~,~J ,~,~,,~,~,~,,~,~,~,,~,~,~,,~,~,~,,~,~,~,,~,~,~,,~,~'~'~'~'~'~'~'~' ~ ~,,~,~ - ,~,~,~, ' ,,~,~,,~,,~,~''' ~ ~--~,-~-~---~ ~--~,-~-~,,~,-~-~- ' 

r71 l 185 I "370"/$.cds. and (component adj2 carr;er) w;th ; US-FG1.JB;i•R I ON I 2014/11/181 I ! ! (primary adj2 cell) with (DL down$1 link) ! USPAT; I I I 14:08 I 
, i ! i LJC'l"V'I">· , , I , 
t l ~ ju'J\Jlt,t t t t 

! .......... ..J ............... 1 .......................................................................................................... ...1 .~:~:Tl ....................... ! ................. 1 ...................... 1 

r72 'D! "370"/$.ccls. and single near3 (CC (component i US-PGPUB;l•R I ON I 2014/11/181 I j ! adj2 carrier)) with (primary adj2 cell) with (DL j USPAT; I I I 14:17 I 
I : ! down$1 link) : UffiCR; I I I I 
I i ! i DERWENTl I I I 
t : ~ : ! ~ ' t 
I .........l ................ ! .........................................................................................................l . I BM_ TDB _j ..................... J ................ ..J ...................... j 
r73 '•· single near4 (CC (component adj2 carrier)) with i US-PGPUB;l•R I ON i 2014/11/18I I i I (primary adj2 cell) with (Dldown$1Iink) i USPAT; I I I 14:19 I 
I i ! i LJC't"V'!">- ' I I i ~. ~ ,a.A..Jn,) ~ \ t 

I i ! i DERWENTj I I I 
I i ! i I BM TDB I I I I 
~ ,,,,~-~--- . ~-~------~-~--1 -~-~------~-~------~-~------~-~------~-~------~-~------~-~,,,,,,~,,,,,,,,,~,,,,,,,,,~,,,,,, . ~,,,,,,,, - ,,,,,,,,~, ~ ,,,,,~,,,,,,,,,~,,,,,,' ~,,,,,,,,,~,,,,,. ~ ~,,,,,,~-~,,,,,,~,~, ~ 

r74 ! 287 I "370"/$.cds. and (CC (component adj2 carder)) ! US-FG1.JB;!•R I ON I 2014/11/181 I i ! with (primary adj2 cell) with (DL down$1 link) i USPAT; I I I 14:21 I 
' i ! i UffiCR· ' ! I ' ~ l ~ l , I t ~ l 
I i ! i DERWENTj I I I 
1 ........... ..i ............... ! ........................................................................................................... ..i . 1 BM_ TDB I ....................... 1 ................ ..1 ...................... I 

![175 ![]1 i@ad<"2009100~" and."370"/_$.ccls: and(~ j US-PGPUB;l•R ION 12014/11/181 I i ! (component adJ2 earner)) with (primary adJ2 i USPAT; I I I 14:22 I 
I i ! cell) with (DL down$1 link) i USOCR; I I I I 
I i l i DERWENTj I I I 
I i ! i I BM TDB I I I I 
~ • 3 nnn • - ,:0 ' nnnnnn~ , ,, 

r76 '287 I "370"/$.cds. and (CC (component adj2 carr;er)) 'US-FG1.JB;!•R I ON I 2014/11/181 I i ! with (primary adj2 cell) with (DL down$1 link) i USPAT; I I I 14:22 I 
I i ! iLJSOCR· i I ' i 
t : ~ : ' ! ! t ! 
I i ! i DERWENTj I I I 
! ............ j ................ ..! ............................................................................................................ l .. I.BM_ TDB .. I ...................... J .................. l ......................... 1 
I S177 j 29 1("20100322173" I "20110081913" I j US-PGPUB;I OR I OFF I 2015/10/01 
I i ! "20130010721" I "8634358" I "20120140708" Ii USPAT I I I 11:34 
I i ' "20100271970" I "20100285809" I i I I I 
I i ! "20110007699" I "20130003700" I i I I I 
I i ! "20100232373" I "20120051306" I i I I I 
I j ! "20120082125" I "20100098012" I j I I I 
I : ! "20100003997" I "20100200679" I : I I I 
I i ! "20110310856" I "20120082125" I i I I I 
I j ! "20120140708" I "20130136084" I "8265030" I j I I I 
I i j "20110243039" I "8792830" I "20120020317" Ii I I I 
I : ! "8265030" I "20110007695" I "20110001932" I : I I I 
I : I "20120314675" "20020160784" : I I I 

I I I :im~~~:~:: ::im~~mr!:: "8447343" 1 I I J
I 1 

i "8472368").PN. i I 

[~ ·r, 250 I (H04WBOI08, H04W721044, H04W721042).cpc .. lJS.FG1.JBrR I~1o=N==:1ii=2=01=5=11=01=0=!11 
USPAT; I 17:24 I 
USOCR· I i 

DERWENT! I 
IBM TDB I I ::================;:===~ ri7857 (H04W52/367, H04W52/12, H04W52/40).cpc. US-PGPUB;lnR nN 2015/10/011 
USPAT; I 17:24 i 
USOCR· i i 

' ! ! 
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ll ............ 1! ................ ll ............................................................................................................ 11 .. ~~~~~ll ....................... ll .................. II ....................... l 
r80 ! 5079 I [H04l29/08657, CIJ1S5/0252, (3)1S5102).cp~ ! US-FGUB;!•R I ON I 2015/10/01 I 
I i ! i USPAT· I I ! 17:24 I 
, i ! i ' , ! I , Ii 1 !Us::cR;i , ! ! 
I i ! i DERWENT; I I I 
~ ............ 1 .................. 1 ............................................................................................................ l .. , BM_TDB I ........................ 1 .................. l ......................... I 
r81 ] 4391 I [H0481/3833, H04M1/0247, H04M1/0237).cpc. ; US-FGUB;!•R I ON I 2015/10/01 I 
I i ! i USPAT· I I ! 17·24 I 
~ : ~ : ' ! ~ ~ . I 
! i ! !Us::cR;! I ! ! 
I i I i DERWENTl I I I 
I i I i I BM TDB I I I I 1 ............................. l ............................................................................................................... -, ........................ , .................. , ...................... , r,., 86'10 I [H03F3/211. H0487/0617. Hll487/0669).cp~ , US-FGUB;,0R I ON I 2015/10/01 I 
I i ! i USPAT· I I I 17·24 I 
t : i : ' ! ~ ~ . I 
! i ! i Us::cR· I I I I 
I i ! i DERWEN' Tl ' I ! I i ' i l I I ! 
1 ............. i ................ J ............................................................................................................. i .. , BM_ TDB __ I ....................... j ................... 1 .......................1 
r83, 221 I [S178 S179 $180 $181 S1"") and [sched"l$4 , US-FGUB;!•R I ON I 2015/10/01 I 
I ! 1 near3 down$1 link) and (component near3 ! USPAT; I I I 17:24 I 
I j ! carrier) and single with carrier same (plurality j Us::cR; I ~ I I 
I i ! multiple several) with (DL down$1 link) with i DERWENT; I I I 
L. .......... i ................ J_carrier same (frequency) _ ......... l .. lBM_TDB I ..................... J ............... J ........................ 1 r"' l 552 I [[do~d near2 as!ely) [robert near2 baJdemair) l US-FGUB;!•R I ON I 2015/10/01 I 
I j I (dirk near2 gerstenberger) (daniel near2 j USPAT; I I I 17:56 I 
I i ! larsson) (lars near2 lindbom) (stefan near2 ! Us::cR; I I I I 
I i I parkvall)).in. and ericsson.as. i DERWENTj I I I 
I i I i I BM TDB I I I I t ,,n,,n,,,,, • ,n,,,,,n,,n,•~ ,,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,, • ,n,,,,,, - ,,,,,,nn,· ~ ,,,nnn,,,,,nnn,,,,,~ nn,,n,nnn,,"~ n,,,,n,,,n,,,,n,,,n,· ~ 

r85 'D11S183 and S184 i US-PGPUB;l•R ION 12015/10/011 I j ! j USPAT; I I I 17:56 I 
I ! ! ! LJCVV"R· I I , I ~ • ( • C'/t.J\J, t t ~ t 

I i ! i DERWENT' I ! ! ' : ~ : t t ~ t 

1 ............ i ................ J ............................................................................................................. i .. lBM_TDB __ i ...................... J .................. i ...................... 1 

r86 ! 21 i 451i/$.ccls. and [[first 1st) adj6 component adj3 ! US-FGUB;!•R I ON [2015/10/01 I 
I ! I carrier) same ((1st first) adj6 (radio resource ! USPAT; I I I 18:11 I 
I j I frame)) and ((2nd second) adj6 component j US::CR; I I I I 

l ............. I ................ I.~~~~u~~i~~~=De.((2nd.second).adj6.(radio ....... I.~B~~:Tj ...................... J ................... 1 ......................... .1 

I S187 i 24 ! ("20100322173" I "20110081913" j US-PGPUB; I OR ! 2015/101021 
"20130003700" I "20100232373" i USPAT I 12:23 I 
"20120051306" I "20120082125" : 
"20100098012" I "20100003997" : 
"20100208679" I "20110310856" : 
"20120082125" I "20120140708" : 
"20130136084" I "8265030" I "20110243039" I: 
"8792830" I "20120020317" I "8265030" I : 
"20110007695" "20110081932" i 
"20120314675" "20020160784" i 
"20110310856" "20100232373" i 
"20100296389" "20120020317" i l "20100098012" "20130034073" "8447343" I i l 

..................... "8472368")_.PN ......................................................................... i ........................................... •~===, 

F88lc..1r 14030298" 1 uJs~~B; 110R .... ..Je: ....... ...1 ~~~;.:~~~.~:..~.~.1 [ •98 ((1st first) adj6 (radio resource frame)) and US-PGPUB;i•R •N 2015/10/031 
((2nd second) adj6 component adj3 carrier) USPAT; I 16:15 I 
same ((2nd second) adj6 (radio resource US::CR; I I 
frame)) DERWENT; I 

IBM TDB I ! 
:,>================t::=:====;' ' n ll"14102508" US-PGPUB;If7R iflN 12015/10/131 
! USPAT; ! I I 14:17 I 
l I I , , 
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II __ I __ Jl __________________ l ~IL_J __ I ____ I 
r•1 ; 0 '1"14158378" i US-PGPUB;l•R I ON I 2015/10/131 
I i I i USPAT· I I I 14·17 I 
~ : ~ : ' I t ~ • t 

I i I i USOCR; I I I I 
I ! ! ! DERWENTi I I I ! , I , t , , , 

I ............. ! ................ ! ............................................................................................................. ! .. !.!?.~-Ig§ ... 1 ....................... J ................... l .......................... 1 r2 ,01r" 14097736" ! US-PGPUB;l•R I ON I 2015/10/131 I i ! i USPAT; I I I 14:17 I 
I i ! i USOCR· I I I I 
~ : ( : , t t t t 
I i ! i DERWENT! I I I 
1 ........... i ............... l ............................................................................................................ i ~ . .§~ -:!:!?..~. l ...................... 1 ... . . J ....... ........ .. l r93 ; 2 ll" 14006545" i US-PGPUB;l•R I ON I 2015/10/131 ' . ! . ' ' ' ' I i • i USPAT· I I 1 14·17 I t : ~ : , t ~ t • t 
I i I !USOCR; I I I I 
I ! ! ! DERWENT! I I I 
I ............ i ................ 1................. . . ............................................... i. I.BM_ TDB I ..... -........ _ ... ! ......... . J ................. I 
r94 '• •1"13875620" ! US-PGPUB;l•R , ON I 2015/10/131 I i I i USPAT· I I I 14·18 I 
I ' ! ' ' • I ' · • ii I iUSOCR;I I I I 

1 ............. 1 ............... 1 ............................................................................................................. 1 .f~~~g§~.l ...................... ...1 ................ J ....................... ...1 r5 '• ·[;;13905342" ! US-PGPUB;l•R ION 12015/10/131 I i I i USPAT; I I I 14:18 I 
I i ! i USOCR· I I I I 
~ : ~ : , t t t t 
I ! ! ! DERWENTl i I I 
I ·----1 ·--·- J ·--·- ·--·- ·--·- ·--·- ·--·- ·--·- ·--·- ·--·- ·--·- __j I ~~---T!?..~J --·--·--·--J ·--·- J ... . ... _J r··;, ll"13477988" i US-PGPUB;l•R I ON I 2015/10/131 I i ; i USPAT· I I I 14:18 I 
t : ( : ' t t ' t 

I i ! !USOCR; I I I I 
I i I i DERWENTj I I I 
! ............ ! ................ j ........................................................................................................... !.IBM_TDBj ...................... J .... l ................. 1 

r1971• 11"13293245" !US-PGPUB;l•R ION 12015/10/131 , i • i USPAT· • • I 14·18 1 i ; i ; ' t ~ t • t 
I ! ! jUSOCR; I I I I 
I i ! i DERWENTj I I, I 
t • ( • ' t t 

I ............ .! ............... ! ............................................................................................................ .! .I.BM_ TDB J ...................... J ................. J ....................... ...1 

r·· I 1 11"13875620" ! US-PGPUB;l•R I ON I 2015/10/131 
i i I i USPAT; i I I 14:19 I 
I ! ! !USOCR; I i I I 
I i ! i DERWENTl I I I ' . ' . ~ ' ' ' 

! ............ ! ................ l ............................................................................................................ 1 .. 1 .. ~~-!.!?..~ .. I ...................... ] .................. ! ....................... 1 

r·· 'D1l" 13993807" i US-PGPUB;l•R I ON I 2015/10/131 I ! I ! USPAT; I I I 14:19 I 
I i I i USOCR· I I I I , , ! , , , I 1 , 

I ! I ! DERWENT! I I I 
I _ .... _J .... --.... J .... .... .... .... .... .... . ... J .~.BM=~rn~J -· .. ·--· ... _J .... --.... J .... .... J [•

1

"13898465" ! US-PGPUB;i•R •N 2015/10/131 i USPAT; I 14:19 I 
! USOCR; I I 

............................................................................................................................ 1 ~B~~:TI ................................................................. l [• 1

"13883792" i US-PGPUB;l•R •N 2015/10/131 ! USPAT; I 14:19 I 
! USOCR; I I 

................................................................................................................................ 1 .. ~B~~:TJ ..................................................................... 1 !S2027n
1 
.. 13996405" ! US-PGPUB;l

1
0R 116N"7 2015/10/131 

I ! I i USPAT; I U I 14:19 I 
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1 i ! i US::>CR; I I II I 
I i ! i DED\A/ENTl I I I ~ . ~ . nvv ~ ~ , t 

I ! ! ! I BM TDB I I I I ' ••••••••••••• • •••••••••••••••• 1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• - ••••••••••• .' ..••••••••••••••••••••• ..! .................. , ........................ .' r3 '• Ir" 13883002" i US-PGPUB;l•R ION 12015/10/131 I i I i USPAT· I I I 14·20 I 
~ : ~ : ' I t ~ • t I i I i US::>CR; I I I I 
' i ! i DEFmENTl I I, I 
~ . ( . ~ ' ' ' I ......... j .............. l ......................................................................................................... j '··~~-I!?..~J ...................... J ................ .J ...................... j ro• IO 11"14812058" i US-PGPUB;l•R I ON I 2015/10/13I 
I , ! , USPAT· I I • 14:20 I 
' ' ! ' ' ' ' i ' I ! I ! US::>CR; I I I I 

! ............ I ................ J ........................................................................................................... I .Y:~:TL. ................... J .............. ...l ...................... ...1 ros ;• !1"8915660" i US-PGPUB;l•R I ON I 2015/10/131 I i I i USPAT· I I ' 14·20 I 
~ : ~ : ' ! ~ ~ • ! 
I i ! i US::>CR; I I I I 

I 11 ............................................................................................................. !.~B~~:~1 1 ................... 1 ...................... 1 

1[06 !• •1"13909538" i US-PGPUB;l•R , ON 12015/10/131 I i I i USPAT· I I I 14·.21 1,, , , ! , , , I , 
I i ! i US::>CR; I I I I 

1 ............ 1 .................. J ............................................................................................................ 1. Ps~~:~J ....................... 1 .................. 1 ....................... ] r07 I, 1

1

"13924238" i US-PGPUB;l•R I ON I 2015/10/13I 
I , I , USPAT· I I i 14:22 I 
I i ! lu~· I I I I 
~: ( :~,: ' t ' 

I ............ 1 .................. 1 ............................................................................................................ 1 .. Ps~~:Tl ........................ 1 .................. l ......................... 1 ro• :• !1" 13898465" i US-PGPUB;l•R !ON 12015/10/131 ' i ! i USPAT· ' I I 14·23 I ~ : ~ : ' t ~ t • t 
I i ! !US)CR; I I I I 

I ......... ..J ...............1 ......................................................................................................... J . Ps~~:TJ ..................... J ............... ..J ...................... J ro• 'D11"13993807" ! US-PGPUB;l•R I ON I 2015/10/131 I i ! i USPAT· I I i 14·23 I 
t : i : ' t t ! • t 
I i , i LJS)CR· I I i I 
~ : ~ : ' t ~ t t 

I ............ 1 ................... 1 ............................................................................................................ 1. Ps~~:~l ........................ 1 .................. I .......................... 1 
I S210 ! 58 I ("20100322173" I "20110081913" I ! US-PGPUB;I OR I ON I 2015/10/131 
I i ! "20130010721" "8634358" I "20120140708" Ii USPAT; I I I 14:25 I 
I ! ' "20100271970" "20100285809" I ! LJS)CR; I I I I 
I j ! "20110007699" "20130003700" I j DERWENTj I I I 
I ! ! "20100232373" "20120051306" I ! IBM_TDB I I I I 
I : ! "20120082125" "20100098012" I : I I I I 
I : ! "20100003997" "20100208679" I : I I I I 
I i ! "20110310856" "20120082125" I i I I I I 
t : ( : t t t t 

I : ! "20120140708" "20130136084" I "8265030" I: I I I I 
I ! j "20110243039" "8792830" I "20120020317" I ! I I I I 
I i I "8265030" I "20110007695" I "20110081932" I i I I I I 

: "20120314675" "20020160784" : I I 
i "20110310856" "20100232373" i I I 
: "20100296389" "20120020317" : I I 
i "20100098012" "20130034073" "8447343" Ii I I 

........... .! .................. . "8472368") .. PN ........................................................................ .! ......................... 1 ................................................................. ! [ • ['13906370" ! US-PGPUB;i•R •N 2015/10/131 
i USPAT; I 14:38 I 
i LJS)CR- I I 

i DEFmENTj I 
i IBM_TDB 1,------, 1 

rS212 lI58 - II;:::c""'·2""'01""'0=03=2=2""'17""'3""',, ""'1 =,,2::::0::::11""'0""'08""'1=9::::13::::"a:::I ====:1:1;::::u=s-::::PG::::PU=B::::;; IIOR II~I2015i10/ 13i 
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! "20130010721" I "8634358" I "20120140708" I! USPAT; I ! "20100271970" I "20100285809" Us:::x:B; I 
! "20110007699" I "20130003700" DERWENTj 
! "20100232373" I "20120051306" IBM TDB I 
! "20120082125" I "20100098012" 
! "20100003997" I "20100208679" 
! "20110310856" I "20120082125" ! 
l "20120140708" I "20130136084" "8265030" Ii 
! "20110243039" I "8792830" I "20120020317" I : 
l "8265030" I "20110007695" I "20110081932" I: 
! "20120314675" "20020160784" j 
! "20110310856" "20100232373" i 
! "20100296389" "20120020317" ! 
! "20100098012" "20130034073" "8447343" I! 

J.::8~?23§.~"l-~- ____ ____ ____ ____ ____ ____ j ___ _ 

14:51 

I 8213 ! O ! (H04W88/08, H04W72/044, H04W72/042)_cpc_ ! US-PGPUB;I OR I ON I 2015/10/13I 
I ! l and (H04W52/367, H04W52/12, i USPAT; I I I 14:55 I 
I j ! H04W52/40)-cpc_ and (H04L29/08657, i Us:::x:B; I I I I 
I ! ! 0J1S5/0252, 0J1S5/02)_cpc_ and ! DERWENT! , I I 
I i ! (H04B1/3833, H04M1/0247, i IBM_TDB I I I I 
I ! ! H04M1/0237)_cpc_ ! I I I I t ~~u~u~~ u~u~~ ~u~uJ ~ ~u~u~~ ~u~u~~ ~u~u~~ ~u~ ~ ~u~ ~ ~u~ ~ u~~u~ ~u~~u~ ~u, L uu~u~~uuu~u~~uu~ u~~uuu~u~~uu~ u~~uuu~u~~uuu~u• ' 

lS214 i 36289 I [Hl>IW88/08, Hl>IW72i0<4, Hl>IW72il>l2, I US-FGUB;!•R I ON I 2015/10/13I 
I i ! H04W52/367, H04W52/12, H04W52/40, i USPAT; I I ! 14:56 I 
I j j H04L29/08657, 0J1 S5/0252, 0J1 S5/02, j Us:::x:B; I I I , 
I ! ! H04B1/3833, H04M1/0247, H04M1/0237)_cpc_ ! DERWENTj I I , 
I. ---- j "'"' ---- l - j IBM_TDB j ............... l ..... ! ................ j 
! 8215 j 3 ! (H04W88/08, H04W72/044, H04W72/042, j US-PGPUB;I OR I ON I 2015/10/13I 
I i ! H04W52/367, H04W52/12, H04W52/40, i USPAT; I I I 14:56 I 
I ! j H04L29/08657, 0J1 S5/0252, 0J1 S5/02, ! Us:::x:B; I I ! I 
I ! ! H04B1/3833, H04M1/0247, H04M1/0237)_cpc_ ! DERWENTj I I I 
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It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
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which bear directly on the question of patentability. 
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-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
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4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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AMENDMENTS TO THE CLAIMS 

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 firstsai-G 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 cellon one or more dov.mlink 

component carriers; 

if tl=te 1:1ser terminal is scl=ted1:1led te receive dewnlink transmissiens en a single 

downlink component carrier associated v1itl=t a 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; and 

if tl=te 1:1ser terminal is scl=ted1:1led to receive downlink transmissions on m1:1ltiple 

downlink component carriers incl1:1ding the single downlink component carrier 

associated with the primary cell, receiving 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. 

2. (Currently amended) The method of claim 1 further comprising transmitting control 

information to the first user terminal on a downlink component carrier to implicitly or explicitly 

indicate the first set of radio resources on the uplink component carrier associated with the 

primary cell. 

3. (Currently amended) The method of claim 1[[2]] further comprising transmitting control 

information to the second user terminal on a downlink component carrier to implicitly or 

explicitly indicate the second set radio resources on the uplink component carrier associated 

with the primary cell. 
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4. (Original) The method of claim 3 wherein at least one of the first and second sets of radio 

resources are indicated implicitly by at least one of a downlink control channel index, number of 

downlink component carriers, and user terminal identifier. 

5. (Original) The method of claim 3 wherein at least one of the first and second sets of radio 

resources are indicated explicitly by an uplink control channel index. 

6. (Original) The method of claim 5 wherein the explicit indication is transmitted as radio 

resource control signaling. 

7. (Currently amended) The method of claim 1 further comprising transmitting an 

acknowledgement resource indication on the single downlink component carrier associated with 

the primary cell to dynamically assign said second set of radio resources on the uplink 

component carrier associated with the primary cell to the second user terminal when the 

second user terminal is scheduled to receive downlink transmissions on the multiple downlink 

component carriers. 

8. (Original) The method of claim 7 wherein the acknowledgement resource indication selects 

the second set of resources from a semi-static set of uplink resources. 
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9. (Currently amended) A base station comprising: 

Application No. 12/896,993 
Attorney Docket No. 4015-6942 

Client Reference No. P30138-US2 

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 firstsaia user terminal and the 

second user terminal, the Etewnlinl< controller configured to: 

schedule downlink transmissions to the first[[a]] 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 cellen ene er mere Etev.mlinl< cempenent carriers; 

if the yser terminal is scheEiYleEt te receive Etev.mlinl< transmissions en a 

single Etewnlinl< cempenent carrier asseciateEt v,ith a 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 associated with the 

primary cell; and 

if the yser terminal is scheEiYleEt te receive Etev.mlinl< transmissions en 

mYltiple Etewnlinl< cempenent carriers inGIYEiing the single Etev.mlinl< 

cempenent carrier asseciateEt 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. 

10. (Currently amended) The base station of claim 9 wherein the controller is further configured 

to transmit control information to the first user terminal on a downlink component carrier to 

implicitly or explicitly indicate the first set of radio resources on the uplink component carrier 

associated with the primary cell. 
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11. (Currently amended) The base station of claim ~[[101] wherein the controller is further 

configured to transmit 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. 

12. (Original) The base station of claim 11 wherein the controller is further configured to indicate 

at least one of the first and second sets of radio resources implicitly by sending at least one of a 

downlink control channel index, number of downlink component carriers, and user terminal 

identifier. 

13. (Original) The base station of claim 11 wherein the controller is further configured to indicate 

at least one of the first and second sets of radio resources explicitly by sending an uplink control 

channel index. 

14. (Original) The base station of claim 13 wherein the controller is further configured to send 

the explicit indication as radio resource control signaling. 

15. (Currently amended) The base station of claim 9 wherein the controller is further configured 

to transmit an acknowledgement resource indication on a downlink component carrier to 

dynamically assign said second set of radio resources on the uplink component carrier 

associated with the primary cell to the second user terminal when the second user terminal is 

scheduled to receive downlink transmissions on the multiple downlink component carriers. 

16. (Original) The base station of claim 15 wherein the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources. 
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17. (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 on an uplink component carrier associated 

with a primary cell, control information associated with the downlink transmissions 

[[if)Jresponsive to receiving an assignment of a single downlink component carrier 

associated with the primary cell is received 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; and 

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 [[ifl]responsive to receiving an assignment of multiple downlink 

component carriers including the single downlink component carrier associated with 

the primary cell for the downlink transmission is received, 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. 

18. (Previously presented) The method of claim 17 further comprising transmitting user data on 

the second set of radio resources if a single downlink component carrier associated with a non

primary cell is assigned for the downlink transmission. 

19. (Previously presented) The method of claim 17 further comprising receiving control 

information from the base station on a downlink component carrier implicitly or explicitly 

indicating the second set of radio resources on the uplink component carrier associated with the 

primary cell. 

20. (Previously presented) The method of claim 19 wherein receiving control information 

comprises receiving at least one of a downlink control channel index, number of downlink 

component carriers, and user terminal identifier implicitly identifying said second set of 

resources. 
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21. (Original) The method of claim 19 wherein receiving control information comprises receiving 

an uplink control channel index explicitly identifying said second set of resources. 

22. (Original) The method of claim 21 wherein the explicit indication is received as radio 

resource control signaling. 

23. (Previously presented) The method of claim 17, further comprising receiving, from a base 

station, an acknowledgement resource indication on the single downlink component carrier 

associated with the primary cell to dynamically assign said second set of radio resources on the 

uplink component carrier associated with the primary cell when the user terminal is scheduled to 

receive downlink transmissions on the multiple downlink component carriers. 

24. (Original) The method of claim 23 further comprising selecting the second set of resources 

from a semi-static set of uplink resources responsive to the acknowledgement resource 

indication. 
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25. (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 on an uplink component carrier associated with a 

primary cell [[if]Jresponsive to receiving an assignment of a single downlink 

component carrier associated with the primary cell is received 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; and 

select a second set of radio resources on the uplink component carrier associated with 

the primary cell [[ifJ]responsive to receiving an assignment of multiple downlink 

component carriers including the single downlink component carrier associated with 

the primary cell for the downlink transmission is received, 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. 

26. (Previously presented) The user terminal of claim 25 configured to transmit user data on the 

second set of radio resources if a single downlink component carrier associated with a non

primary cell is assigned for the downlink transmission. 

27. (Previously presented) The user terminal of claim 25 wherein the controller is further 

configured to receive control information from the base station on a downlink component carrier 

implicitly or explicitly identifying the second set of radio resources on the uplink component 

carrier associated with the primary cell. 

28. (Original) The user terminal of claim 27 wherein the controller is further configured to receive 

at least one of a downlink control channel index, number of downlink component carriers, and 

user terminal identifier implicitly identifying the second set of radio resources. 
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29. (Previously presented) The user terminal of claim 27 wherein the controller is further 

configured to receive an uplink control channel index explicitly identifying the second set of radio 

resources on the uplink component carrier associated with the primary cell. 

30. (Original) The user terminal of claim 29 wherein the controller is further configured to receive 

the explicit indication as radio resource control signaling. 

31. (Previously presented) The user terminal of claim 25 wherein the controller is further 

configured to receive, from a base station, an acknowledgement resource indication on a 

downlink component carrier dynamically assigning said second set of radio resources on the 

uplink component carrier associated with the primary cell when the user terminal is scheduled to 

receive downlink transmissions on the multiple downlink component carriers. 

32. (Original) The user terminal of claim 31 wherein the controller is configured to select the 

second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication. 
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33. (Currently amended) A method implemented by a user terminal in a mobile communication 

network, the method comprising: 

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 associated with a primary cell 

[[if)Jresponsive to receiving an assignment of a first downlink component carrier 

associated with the primary cell is received for the downlink transmission, wherein 

the first set of radio resources is reserved for user terminals scheduled to receive 

downlink transmissions on the first downlink component carrier associated with the 

primary cell; and 

transmitting control information associated with the downlink transmission on a second 

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

cell [[ifl]responsive to receiving an assignment of the first downlink component 

carrier associated with the primary cell and a second single downlink component 

carrier associated with a non-primary cell for the downlink transmission is received, 

wherein the second set of radio resources is reserved for user terminals scheduled 

to receive downlink transmissions on the first downlink component carrier and the 

second single downlink component carrier and the second set of resources are 

additional resources as compared to the first set of resources. 
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34. (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 downlink transmissions, the controller configured to: 

select a first set of radio resources on an uplink component carrier associated with a 

primary cell [[if]Jresponsive to receiving an assignment of a first downlink 

component carrier associated with the primary cell is received for the downlink 

transmission, wherein the first set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the first downlink component carrier 

associated with the primary cell; and 

select a second set of radio resources on the uplink component carrier associated with 

the primary cell [[ifJ]responsive to receiving an assignment of the first downlink 

component carrier associated with the primary cell and a second single downlink 

component carrier associated with a non-primary cell for the downlink transmission 

is received, wherein the second set of radio resources is reserved for user terminals 

scheduled to receive downlink transmissions on the first downlink component carrier 

and the second single downlink component carrier and the second set of resources 

are additional resources as compared to the first set of resources. 

35. (Previously presented) The method of claim 1, further comprising: 

receiving user data on the second set of radio resources if a single downlink component 

carrier associated with a non-primary cell is assigned for the downlink transmission. 

36. (Previously presented) The method of claim 1, further comprising: 

receiving control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 
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37. (Previously presented) The base station of claim 9, further configured to: 

receive user data on the second set of radio resources if a single downlink component 

carrier associated with a non-primary cell is assigned for the downlink transmission. 

38. (Previously presented) The base station of claim 9, further configured to: 

receive control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

39. (Previously presented) The method of claim 17, further comprising: 

transmitting control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

40. (Previously presented) The user terminal of claim 25, further configured to: 

transmit control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

41. (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 user terminals scheduled to receive downlink transmissions on the 

second single downlink component carrier. 
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42. (Currently amended) The base station of claim 9, further configured to: 

if the first user terminal is scheduled to receive downlink transmissions on a second 

single downlink component carrier associated with a non-primary cell, receive 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. 
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43. (Currently amended) A method implemented by a base station of receiving control 

information from a first user terminal and a second user terminal, the method comprising: 

scheduling downlink transmissions to the firstsaia 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 cellon one or more dov.mlink 

component carriers; and 

receiving on a first set or a second set of resources on an uplink component carrier 

associated with a primary cell, including: 

if the yser terminal is schedYled to receive dov.mlink transmissions on a 

single downlink component carrier associated v,ith a primary cell, 

receiving control information associated with the downlink transmissions to 

the first user terminal on the first set of radio resources on the 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; and 

if the yser terminal is schedYled te receive dewnlink transmissiens en 

mYltiple downlink component carriers inGIYding the single dov.mlink 

cempenent carrier asseciated with the primary cell, receiving control 

information associated with the downlink transmissions to the second 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 multiple downlink component carriers and the second set of resources are 

additional resources as compared to the first set of resources. 
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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 firstsaia user terminal and the 

second user terminal, the Etewnlinl< controller configured to: 

schedule downlink transmissions to the first[[a]] user terminal on a single 

downlink component carrier associated with the primary cell and the 

second user terminal on multiple downlink component carriers 

including the single downlink component carrier associated with the 

primary cellen ene er mere Etev.mlinl< cempenent carriers; and 

receiving on a first set or a second set of resources on an uplink component 

carrier associated with a primary cell, including: 

if the 1.1ser terminal is scheEt1.1leEt te receive Etev.mlinl< transmissions 

en a single Etewnlinl< cempenent carrier asseciateEt with the 

primary cell, receive control information associated with the downlink 

transmissions to the first user terminal on the first set of radio 

resources on the 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; and 

if the 1.1ser terminal is scheEt1.1leEt te receive Etev.mlinl< transmissions 

en m1.1ltiple Etev.mlinl< cempenent carriers incl1.1Eting the single 

Etev.mlinl< cempenent carrier asseciateEt with the primary cell, 

receive control information associated with the downlink transmissions 

to the second 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 multiple downlink 

component carriers and the second set of resources are additional 

resources as compared to the first set of resources. 

45. (New) The method of claim 1, wherein the first user equipment is the same as the second 

user equipment. 
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46. (New) The method of claim 1, wherein the first user equipment is different from the second 

user equipment. 

47. (New) The base station of claim 9, wherein the first user equipment is the same as the 

second user equipment. 

48. (New) The base station of claim 9, wherein the first user equipment is different from the 

second user equipment. 

49. (New) The method of claim 43, wherein the first user equipment is the same as the second 

user equipment. 

50. (New) The method of claim 43, wherein the first user equipment is different from the second 

user equipment. 

51. (New) The base station of claim 44, wherein the first user equipment is the same as the 

second user equipment. 

52. (New) The base station of claim 44, wherein the first user equipment is different from the 

second user equipment. 
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After entry of this Response, Claims 1-44 are pending. Claims 1-3, 7, 9-11, 15, 17, 25, 

33-34 and 41-44 are amended. Claims 45-52 are newly added. No new matter is introduced by 

the present Response. 

THE EXAMINER INTERVIEW 

Pursuant to the provisions of 37 C.F.R. § 1.133(b), Applicant wishes to make of record 

the substance of an interview between Applicant's undersigned representative, Edward M. 

Roney of Coats & Bennett PLLC, and Examiner MD K Talukder conducted telephonically on 

January 26, 2016. In the interview, the attendees discussed differences between the cited art 

and the claimed invention but no agreement was reached. 

THE OBVIOUSNESS REJECTION 

Without limiting the claims, the present application relates to assigning either a first set 

of resources on an uplink component carrier for a single downlink component carrier or a 

second set of resources on multiple downlink component carriers that includes the single 

downlink component carrier. 

Independent claims 1, 9, 43 and 44 are rejected as being obvious over Nory (US 

2010/232,373) and Marinier (2010/322,173). Applicant respectfully submits that Nory and 

Maranier fail to teach one or more of the claim elements of amended independent claims 1, 9, 

43 and 44. For instance, amended claim 1 is allowable at least because Nory and Maranier fail 

to teach the claim limitations of "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," "receiving 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," and "the second set of resources are 

additional resources as compared to the first set of resources." 

Nory teaches that "if the UE is configured to receive POSCH on a set of two component 

carriers, a first set of [bits] in the RB assignment field can signal the resource block allocation for 

the first component carrier and the remaining [bits] can signal the resource block allocation for 
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the second component carrier." Nory, para. [0036], Ins. 9-14. However, Nory fails to teach 

using "a first set of radio resources on an uplink component carrier associated with the primary 

cell," "a second set of radio resources on the uplink component carrier associated with the 

primary cell," and "the second set of resources are additional resources as compared to the first 

set of resources," as claimed. In addition, the subject matter of Nory is directed to the downlink 

and NOT to the uplink. 

These deficiencies of Nory are not cured by Marinier. In fact, the Office does not rely on 

Marinier to disclose these limitations. Thus, the combination of Nory and Marinier fails to teach 

amended claim 1. Therefore, for at least the reasons given in this Response, Applicant submits 

that amended independent claims 1, 9, 43 and 44 are allowable over Nory in view of Marinier. 

Independent claims 17, 25, 33 and 34 are rejected as being obvious over Nory and 

Marinier. Applicant respectfully submits that Nory and Maranier fail to teach one or more of the 

claim elements of amended claims 17, 25, 33 and 34. For instance, amended claim 17 is 

allowable at least because Nory and Maranier fail to teach the claim limitations of "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 a single downlink component carrier associated with the primary cell for the 

downlink transmission," "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 multiple downlink component 

carriers including the single downlink component carrier associated with the primary cell for the 

downlink transmission," and "the second set of resources are additional resources as compared 

to the first set of resources." 

Similar to the aforementioned arguments, Nory fails to teach using "a first set of radio 

resources on an uplink component carrier associated with the primary cell," "a second set of 

radio resources on the uplink component carrier associated with the primary cell," and "the 

second set of resources are additional resources as compared to the first set of resources," as 

claimed. In addition, the subject matter of Nory is directed to the downlink and NOT the uplink. 

Further, Marinier is not relied on to disclose these limitations. Thus, the combination of Nory 

and Marinier fails to teach amended claim 17. Therefore, for at least the reasons given in this 

Response, Applicant submits that amended independent claims 17, 25, 33 and 34 are allowable 

over Nory in view of Marinier. 
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The remaining dependent claims are also allowable at least due to their dependence on 

an allowable independent claim. 

Favorable consideration is respectfully and earnestly solicited. 

Dated: February 12, 2016 

Respectfully submitted, 

/Edward M. Roney/ 
Edward M. Roney 
Registration No. 62,048 
Phone: 919. 719.4870 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Approved lor use through 1i3112014. 0MB 0651·0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the aoerwo~ educlion Aci 0, 1995, no persons are reauned to reru-wind to a collection ot ,ntonnation unless ii d1solavs a valid M conlrol number. p R 0 B 

PATENT APPLICATION FEE DETERMINATION RECORD I Applica1ion or Docke1 Number I Filing Date I 
Substitute for Form PT0-875 12/896,993 10/04/2010 • To be Mailed 

ENTITY: IZI LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

• BASIC FEE NIA NIA NIA 
137 CFR I. I6/al, lb\, or fell 

0 SEARCH FEE NIA NIA NIA 
[37 CFR 1.16(kl, m. or (mil 

0 EXAMINATION FEE NIA NIA NIA 
f37 CFR 1.1 6(0), lo), or fql) 

TOTAL CLAIMS 
minus20 = X $ (37 CFR 1.16(ill = 

INDEPENDENT CLAIMS 
minus 3 = X S /37 CFR 1.16/h)) = 

If the specification and drawings exceed 100 sheets 

• APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for sma ll entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fract ion thereof. See 35 u.s.c. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

• MULTIPLE DEPENDENT CLAIM PRESENT (37CFR 1.160)) 

• K the difference in column 1 is less than zero, enter ·o• in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

[Column 1) (Column 2) [Column 3) 

CLAIMS HIGHEST 

02/12/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(0) · 52 Minus .. 44 • 8 X s80 • 640 
0 Independent z t3 7 CFR 1.16/hl\ • 8 Minus ···8 • 0 X s420 . 0 w 
~ D Application Size Fee (37 CFR 1. t6(s)) 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR t. I6(j)) 

TOTAL ADD'L FEE 640 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE ($) AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR 

z T 01al 131 CFR . Minus .. = X $ = w 1.16(1)) 

~ lndependenl Minus 
0 (37 CFR 1.1&'hi\ 

... = X S = 
z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(i)) ~ 

TOTAL ADD'L FEE 

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3. LIE 
., ff the "Highest Number Previously Paid For" IN THIS SPACE is less lhan 20, enter "20". /ROCHELLE GETER/ 
... If the "Highest Number Previously Paid For' IN THIS SPACE is less than 3, enter "3'. 

The "Highest Number Previously Paid For' (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection ol mlormatIon Is required by 37 CFR 1.16. The mlormatIon Is required to obtain or retain a benefit by the public which Is to Ille (and by the USPTO to 
prooess) 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 submi"ing 1he oompleted application lorm 10 the USPTO. Time will vary depending upon the individual case. Any oomrnents on 1he amount ol time you 
require to oomple1e this form and/or suggestions lor reducing this burden, should be sen110 the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department ol 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 ill comp/etitlg the form, cal/ 1-8()().PT0•9199 an<f select optiotl 2 
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UNITED STATES P ATENT AND TRADEMARK O FFICE 
UNfl'EDSTATES DEl'ARTl\1ENT OF COMME RCE 
United Stales Patent and Trademark Office 
Address, COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 2 2313-14.SO 
\\1\~W.OSplC>.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

24112 7590 03/18/2016 

COATS & BENNETT, PLLC 
1400 Crescent Green, Suite 300 
Cary, NC27518 

APPLICAT ION NO. FILING DATE 

12/896,993 10/04/2010 

FlRST NAMED INVENTOR 

David Astely 

TITLE OF INVENTION: PUCCH Resource Al!ocatil)n for Canier Aggregation in L'J13-Advaoced 

EXA.ML'IBR 

TALUKDER. MD K 

ART UNIT PAPER NUMBER 

2648 

DATE MAILED: 03/18/2016 

ATTORNEY DOCKET NO. CONFIRl\>IA TION NO. 

4015-6942 / P30l 38-US2 IOI 5 

APPLN. T YPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 06/20/2016 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSEClIDON ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. IHLS. 
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 ST A TUS shown above. If the ENTITY STATUS is shown as SMALL or .MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY ST A TUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is ch,mged from that shown above, on PART B - FEE(S) T RANSMITI AL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this not ice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are l/2 the amount of small ent ity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and retumed 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 au 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 011 applications filed 011 or after Dec. 12, 1980 may require payment ol' 
maintenance rees. 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 Sto1> ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

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

INS1RUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

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

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assi$nment or formal drawing, must 
have its own certificate of mailing or transmission. 

24112 7590 03/18/2016 

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

APPLICATION NO. FILING DATE 

12/896,993 10/04/2010 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. -~---,1 (Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

David Astely 4015-6942 I P30138-US2 1015 

TITLE OF INVENTION: PUCCH Resource Allocation for Carrier Aggregation in LIB-Advanced 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

TALUKDER, MD K 2648 

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

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

455-509000 

2. For printing on the patent front page, list 

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

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 06/20/2016 

2 _____________ _ 

3 _____________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document 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) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies ________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 
0 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). 

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

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

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

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

Authorized Signature _____________________ _ 

Typed or printed name ____________________ _ 

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

Registration No. ______________ _ 

U.S. Patent and Trademark Office; U.S. DEPAR1MENT OF COMMERCE 



UNITED STATES P ATENT AND TRADEMARK O FFICE 

APPLICATION NO. FILING DATE 

12/896,993 10/0412010 

24112 7590 03/18/2016 

COATS & BENNETT, PLLC 
1400 Crescent Green, Suite 300 
Cary, NC27518 

FIRST NAMED L'IVENTOR 

David Ascely 

UNfl'ED STATES DEl'ARTl\1ENT OF COMMERCE 
United Stales Patent and Trademark Office 
Address, COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 2 2313-14.SO 
\\1\~W.OSplC>.gov 

ATTORNEY DOCKET NO. CONFIR,\l!A TION NO. 

4015-6942/ P30138-US2 1015 

EXA.ML'IBR 

TALUKDER. MD K 

ART UNIT PAPER NUMBER 

2648 

DATE MAILED: 03/18/2016 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AJA 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 Te1m Extension or Adjustment dete1mination should be directed to the Office of 
Patent Legal Administration at (57 1)-272-7702. Questions relating to issue and publication foe payments should be 
directed to the Customer Service Center of the Office of Patent Publication at l -(888)-786-0101 or (571)-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
12/896,993 

Applicant(s) 
ASTEL Y ET AL. 

Notice of Allowability Examiner 
MD TALUKDER 

Art Unit 
2648 

AIA (First Inventor to File) 
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. IZI This communication is responsive to 03/09/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D 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. IZI The allowed claim(s) is/are 1-52. 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 
httQ://wwN.usgto.govipatents/init events/gph/index.isp or send an inquiry to PPHfeedback@usg_to.gov . 

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

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

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

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

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

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

Attachment(s) 
1. IZI Notice of References Cited (PTO-892) 

2. IZI Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/MD TALUKDER/ 
Examiner, Art Unit 2648 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20160316 

5. IZI Examiner's Amendment/Comment 

6. IZI Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice ol Allowability Part of Paper No./Mail Dale 
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Application/Control Number: 12/896,993 

Art Unit: 2648 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Page 2 

2. It would be of great assistance to the office if all incoming papers pertaining to a 

filed application carried the following items: 

i. Application number (checked for accuracy, including series code and 
serial no.). 

ii. Group art unit number (copied from most recent Office communication). 
iii. Filing date. 
iv. Name of the examiner who prepared the most recent Office action. 
v. Title of invention. 
vi. Confirmation number (See MPEP § 503). 

Examiner's Amendment 

3. An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. Authorization for this examiner's 

amendment was given in a telephone interview with Edward Roney on March 9th
, 2016. 

Amended as follows: 



Samsung Ex. 1005 
Page 411 of 662

Application/Control Number: 12/896,993 

Art Unit: 2648 

1. (Currently amended) A method implemented by a base station of receiving control 

information from a user terminal, the method comprising: 

Page 3 

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; [[and]] 

receiving 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 

transmitting. on the single downlink component carrier. an indication to assign 

the second set of radio resources when the second user terminal is scheduled 

to receive the downlink transmissions on the multiple downlink component 

carriers. 
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9. (Currently amended) A base station comprising: 

Page 4 

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 associated with the primary cell; 

[[and]] 

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 

the second set of radio resources when the second user terminal is 

scheduled to receive the downlink transmissions on the multiple 

downlink component carriers. 
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17. (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 on an uplink component carrier associated 

with a primary cell, control information associated with the downlink transmissions 

responsive to receiving an assignment of 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; [[and]] 

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 multiple downlink component 

carriers including the single downlink component carrier associated with the primary 

cell for the downlink transmission, 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 

receiving. on the single downlink component carrier. an indication to assign the 

second set of radio resources when the user terminal is scheduled to receive 

the downlink transmissions on the multiple downlink component carriers. 
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25. (Currently amended) A user terminal for mobile communications, the user terminal 

comprising: 

a receiver to receive downlink transmissions from a base station; 
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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 on an uplink component carrier associated 

with a primary cell responsive to receiving an assignment of 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; [[and]] 

select a second set of radio resources on the uplink component carrier 

associated with the primary cell responsive to receiving an assignment of 

multiple downlink component carriers including the single downlink 

component carrier associated with the primary cell for the downlink 

transmission, 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 

receive. on the single downlink component carrier. an indication to assign 

the second set of radio resources when the user terminal is scheduled 

to receive the downlink transmissions on the multiple downlink 

component carriers. 
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33. (Currently amended) A method implemented by a user terminal in a mobile communication 

network, the method comprising: 

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 associated with a primary cell 

responsive to receiving an assignment of a first 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 first downlink component carrier associated with the primary 

cell; [[and]] 

transmitting control information associated with the downlink transmission on a second 

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

cell responsive to receiving an assignment of the first downlink component carrier 

associated with the primary cell and a second sin~le 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 the first downlink component carrier and the second siRgle 

downlink component carrier and the second set of resources are additional 

resources as compared to the first set of resources; and 

receiving. on the first downlink component carrier. an indication to assign the 

second set of radio resources when the user terminal is scheduled to receive 

the downlink transmissions on the first and second downlink component 

carriers. 
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34. (Currently amended) A user terminal for mobile communications, the user terminal 

comprising: 

a receiver to receive downlink transmissions from a base station; 
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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 downlink transmissions, the controller configured to: 

select a first set of radio resources on an uplink component carrier associated 

with a primary cell responsive to receiving an assignment of a first 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 first downlink 

component carrier associated with the primary cell; [[and]] 

select a second set of radio resources on the uplink component carrier 

associated with the primary cell responsive to receiving an assignment of the 

first downlink component carrier associated with the primary cell and a 

second sin~le 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 

the first downlink component carrier and the second sin~le downlink 

component carrier and the second set of resources are additional resources 

as compared to the first set of resources; and 

receive. on the first downlink component carrier. an indication to assign 

the second set of radio resources when the user terminal is scheduled 

to receive the downlink transmissions on the first and second downlink 

component carriers. 
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43. (Currently amended) A method implemented by a base station of receiving control 

information from a first user terminal and a second user terminal, the method comprising: 
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scheduling 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; and 

receiving on a first set or a second set of resources on an uplink component carrier 

associated with a primary cell, including: 

receiving control information associated with the downlink transmissions to the 

first user terminal on the first set of radio resources on the 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; [[and]] 

receiving control information associated with the downlink transmissions to the 

second 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 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 the second set of radio resources when the second user 

terminal is scheduled to receive the downlink transmissions on the 

multiple downlink component carriers. 
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44. (Currently amended) A base station comprising: 
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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 the primary cell and the second user 

terminal on multiple downlink component carriers including the single 

downlink component carrier associated with the primary cell; and 

receiving on a first set or a second set of resources on an uplink component 

carrier associated with a primary cell, including: 

receive control information associated with the downlink transmissions to 

the first user terminal on the first set of radio resources on the 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; [[and]] 

receive control information associated with the downlink transmissions to 

the second 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 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 the second set of radio resources when the second user 

terminal is scheduled to receive the downlink transmissions on 

the multiple downlink component carriers. 
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Reasons for Allowance 

4. Claims 1-52 are allowed over the prior art record. 

The following is an examiner's statement of reasons for allowance: 

Page 11 

The following is an examiner's statement of reasons for allowance: Interpreting 

the claims in light of the specification and based on applicant's argument filed on 

02/12/2016 examiner finds the claimed invention is patentably distinct from the prior art 

of record. The prior art does not expressly teach or render obvious the invention as 

recited in the independent claims. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to 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). 
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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. 

/MD TALUKDER/ 

Examiner, Art Unit 2648 
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EAST Search History (Prior Art) 
r,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,n,,,,,,,,,"'''''''''"'''''''''"'' 

l~~~----1[~.~~~--·---- II~.~~.:.~--~~:~~------·----------·----------·----------·----------·----------·----------·--1e~--~------·-·----11_~;:~~!or I ~~~~.:_15J ~~~p -·----1 r , 1 1

1

"12896993" ! US-PGPUB;l•R ! ON I 2012/12/101 
I ! ! ! USP'AT· ' I ! 17·09 i ~ . ~ . ' ! ~ \ . t 

I ! ! ! Us:::>GR; I ! I I 
I ! ! ! DE°'AtENJi I ! ! ! . ~ , nvv ~ t \ t 

! ------------ 1 ------------·--· 1 --·----------·----------·----------·----------·----------·----------·----------·----------·----------·------ 1 --~§~ _ ~.g_§. 1 ·----------------·----·! ··----·----------· l ------·----------·------ I r '' j 367 I ((dovld near2 astely)(cobe,t oea,2 baJdemak) j US-FGUB;!•R I ON I 2012/12/101 
I ! ! (dirk near2 gerstenberger) (daniel near2 ! USPAT; I I I 19:04 I 
I ! ! larsson) (lars near2 lindbom) (stefan near2 ! Us:::>GR; I I I I 
I ! ! parkvall)).in. ! DERWENTj I I I 
! ! • ! I BM TDB ! ! ! ! I · ................ !. .. ............................................................................. · ... - . .> ......................... • ........... l ........................ .> r I 176 IS1 and (,adlo near3 ,esou,ce) I US-FGUB;!•R ION 120121121101 
! ! ! ! USPAT· ! ! ! 19·09 ! 
' ' ! ' ' i ' i • ' ! i ! i Us:::>GR; ! I ! 
I i ! i DERWENTl I I 
I : ! : 1 BM TDB 1 I I I 

i[i 28·--------- i ~ and (radio near3 resource) ~--~d·--(~~--;p~~·~~t·--i US-PGPUB;l•R !ON · · 12·012/1211·01 
I ! ! with carrier) ! USPAT; I I I 19:09 I 
I i ! !USOCR; I I I ' 
I i ! i DERWENT! I I 
! ! ! ! I BM TDB ! ! ! ! 
I ··----------·--.. J. . ..... ·------·----------·----------·----------·------··· - '----·-·------·-·--'. ·------· ·---'. ·------· ·------·' r ] 173 I (downlink near3 carde,) and (uplink near3 I US-FGUB;!•R I ON I 2012/12/11 I ! i ! (primary first initial) near3 carrier) and j USPAT; I I j 09:04 I 
I ! ! ((second 2nd other next) with (channel ! USOCR; I I I · 
I j ! resource)) and (control with information) j DERWENTj I I 
I ! ............... ! ............................................................................................................. ! .1.BM_TDB.I ........................ 1 ................. ..J ....................... I 

r36 I 137 I S6 and (scheduling) I US-FGUB;!•R I ON I 2012/12/11 I 
! i ! i USPAT· ! ! I 09·04 ! 
' i ! i , ' ' i • ' I ! ! !USOCR; I I ! i 

! i ! i DERWENTl I I 
I l ................ l . .. ................................................................ l .. L~~-!.g.§.,1 ...................... l ................ .J ....................... 1 

Is7 ! ("20120263121"1"20110310856"1 :US-PGPUB;IOR 10N 120121121111 
"20120127950" "20110310819" I i USPAT; I I 09:15 I 
"20120275395" "20120287828" I ! USOCR; I I 
"20120039291" "20100271970" I j DE~ENTj I 
"20120307781" "20110286436" I ! I BM_ TDB I I 
"20120224535" "20120140708" I : I I 
"20110310820" "20120163288" I 1 I I 
"20110299486" "20100098012" I : I ! 
"20120082125 I "20120294273" I j I 1 

................ ..J ."20110268048"_1_."201201.13910").pn ....................... J ...................... ...1 ...................... .J [ •27 (downlink near3 carrier) and (uplink near3 ! US-PGPUB;l•R •N 2012/12/111 
(primary first initial) near3 carrier) and l USPAT; I 10:16 I 
((second 2nd other next) with (channel ! USOCR; I I 
resource)) and (carrier adj aggregation) j DE~ENTj I 

::o================;i::, =I B,:M::=:T=D=B~I ------ ----- I [ • "20110292887" jUS-PGPUB;l•R •N 2012/12/111 
i USPAT; I 11:17 ! 

I ~~~Tl I . ' ' ! IBM TDB ! I 
~=.::: ===::=================:::=====; 
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! s11--l[~~:::1 ((first 1st) adj6 component adj3 carrier) same ! U&PGPUB;![R::-~] ![] 2012/ 12/ 11! ! i ((1st first)adj6(radioresourceframe))and ! USPAT; ! ! 11:22 ! I ! ((2nd second) adj6 component adj3 carrier) ! USJCR; ! ! ! 

: , , , , " , ~;~l(i 2nd_ second) "adj6, ( radio ,resource """'""'" I ,,PB~~~Tj """""""""""" 1 ""'"""""" 1 """"""'""""""' I 

'I (radio resource frame) ) and ((2nd second) adj6! USPAT; ! ' ! 11 :47 ! 

[

l 1718 ! ((first 1st) adj6 carrier) same ((1st fi rst) adj6 \ U&PGPUB;!•R r : 201V1V11! 

carrier) same ((2nd second) adj6 (radio j USJCR; ! ! ! 
resource frame)) ! DERWENT! ! ! 

! ! I BM TDB ! ! ! 

I, l:: ! carrier) same ((1st first) adj6 (radio resource ! USPAT; ! ! 11 :47 ! 
: ! frame)) and ((2nd second) adj6 carrier) same ! USJCR; ! ! ! 
: ! ((2nd second) adj6 (radio resource frame)) ! DERWENT! ! ! ! 
. ' ' I BM TDB ' ' 1 ' : ................. J . . . . . . .......... : - ~ j ~ ............................ ~ •: 10842 ! 455/509,522,456.6, 137, 103,575.ccls. l U&PGPUB;!•R • ! 2012/12/11 ! : ! ! USPAT; ! 13:41 ! \ . ! \ USJCR; \ \ 

I.,,, . ! ! DERWENT: : ! 
: ! ! I BM TDB ! ! ! rs r232 l,101329,2s,,331 ccis . i us-FGUs,l•R i• ·1201·2,.12111·1 

i ; ~ : USPAT · ~ ~ 13 · 41 ~ 
l I !um;! ! ! . 

""'"""'i """"""""J , """""""""""""""""""""'""""""""I, PB:1:~1 """"'""'"""""I """""""""J """""""""""""' 'IS1 6 ' 102 ! (S1 4 S15) and (downlink near3 car,ie,) and ; US-FGUB;i•R !• 2012/ 12/11! 
! i l (uplink near3 (primary first initial) near3 l USPAT; ! ! 13:42 ! 
! i \ carrier) and ((second 2nd other next) with l USJCR; ! ! ! 

! j """"'"""J , f~f~~:;\~~)ou~-~~~~"and ( contro1 __ : _'.~-~--------------------,J pB:~~~j """"""""""'"J "'"""'"""'" """"' j 
,s,7 

;• !1"131 4
0333" !U&PGPUB;!OR !• ! 2012/12/11 : \ \ USPAT; j j \ 14:18 

: 'I !U9JCR; ! ! ! 
: ! DERWENT: ! ! 

' : : ' ~ ~ ' r 8 :•""""""'""' [ 20ii0310856'···· --····························1 ~r~:;r; r•'j ,~-~.;,;;;i 
1,, ~:: i U9JCR; ! ! ! 

: ! DERWENTl ! ! . . : ' ~ ~ •: ;.···1 (~;·;;;;;.;;;;;;,~~~;~;;,~ ~ =~:: rR- 7,.;;-- --i 2012/12~ : I ((radio resource frame)) and ((2nd second) l USPAT; ! ! 14:31 ! 
, : adj 6 component adj3 carrier) same ((2nd ! U9JCR; ! ! 
I, i, i second) adj6 (radio resource frame)) ! DERWENTj ! 

· 1 1 I BM TDB ! , ! . . .......................... ' . .. . .. . .. ............................................... - ........................................................ .; ---~--~--~--~--~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~-~~~' 

! ! ! ((radio resource frame))) and ((2nd second) ! USPAT; ! ! 14:31 ! 
IIS20 108 ! (((first 1st) adj6 component adj3 carrier) same ! U&FGPUB;!•R !• 2012/12/ 11! 

. J ................ I ~-~~~~~?~~~=~;:~::i\(':d J f.S~Tl . 1 ............. I _____ I 
, S21 : 27 i ((( first 1st) adj6 component adj3 carrier) same l U&FGPUB;!•R D' 2012/ 12/11 ! 
! : ! ((radio resource frame))) and ((2nd second) ! USPAT; ! 14:32 ! 
I,,,, , ! adj6 component adj3 carrier) same ((2nd ! U9JCR; ! ! 

: j second other another) adj4 (radio resource \ DERWENTj \ \ 

i•, r· : c::~;;i ~ ;i) ;;;js;;;;;,;,~;~;; ;ij3 ;;;;;;;;;; ;;,;;;~ : ~~~:ra r 120;;;;;21 1 1: : ! ((radio resource frame))) and ((2nd second) l USPAT; j ! ! 14:32 
: ! adj6 component adj3 carrier) same ((2nd ! U9JCR; ! ! ! 

; __ l , _______ J , ~~~~) other ,another)_ adj6, ( radio ,resource ,,,_J , pB~:Tj "'"""""'"""J ______ ,,,,,J """"""'"""""--' 
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l[S23 ![24 !rcarrier adj aggregation) and (schedul$3 near3 ![US-PGPUB;I OR l[Q'\J 1[0121121111 I i ! (downlink DL) with ((first primary initial) near6 i USPAT; I I I 14:48 I 
I j ! (resource radio frequency frame))) i USOCR; I I I I 
I i ! i DERWENTj i I i I _____ i _______ J ________________________________________________ i I BM_ TDB J ., _________ , .. l ----- _ _j - - J r ;• 1 ("7551898" I "7649960" I "7656843" I i US-PGPUB; ID Q'\J I 2012/ 12/ 111 
I i ! "7773699").Fl\J. i USPAT; I I 15:14 I 
Ii ! iUSOCR;I I I 
I j I j DERWENTj I I , . ~ . \ ~ I I ........... .J ................. .J ............................................................................................................ J .1 BM_TDB .. 1 .......... ) ........................ ..! 

r,25 ; 2 , "20110292900" ; US-ffiPUB; 'D ON ! 2012/12/11 I 
I i ! i USPAT- I 1 15·36 I 
I i ! i UffiCB; I I . ' 
I ............. 1 ................ 1 ............................................................................................................. 1.~:~~Tl ................. ..! ........................ J 
lS26 I 2 I "20100271970" I US-ffiPUB; 'D ON I 2012/12/11 I 
I i ! i USPAT; I I 15:37 I 
Ii ! iUSOCR-1 i i 
~ ; ~ : ' t ~ ! rT-~

1 
.. ~:=~!DON -!20121121111 I i ! i USPAT; I I 15:38 I 

I i , i USOCR· I I I 
I !, ! !, DERWENTi I I , ~ ~ ~ I 
I ----- i ________ j ------------------------------------------------- i I_BM_ TDB I .... , J ·--- . - I r :0 ... 20120307689" lUS-PGPUB;IDR ION !2012/12/111 I i j i USPAT; I I I 15:45 I 
i i I i USOCR· i I I I 
~ : ' : ' ! ~ ~ 
I i ! i DERWENT; I I r i 2 :

1 

.. 8160017" ; ~!~::; ID1 ON ............ l 201·2·i·;·;i .. 1·1·: 
~ : ( : t t \ 
I i ! i USPAT; I I 15:48 I 
i i ! i USJCR· i I I 
' ' ! ' ' ' . I 

.................. J .......................... ~ 

I i ! i USPAT- I I 15:48 i t ; ~ ; , t ' • 
D

ON !2012/12/111 

' i • i LJC'f"V'R· ' i ' t • ~ • c,..J\J \ ~ ! 
I !. ! !. DERWENTj • 
, I , ~ 1--.. --·-- : --·----.. --· .. • ________ .. _______ .. _______ .. _______ .. _______ .. _______ .. _______ .. _______ .. _______ .. _____ : __ I BM_ TDB 1 _____ .. ____ , -----------------

r1 ]2 1"20090016278" !IJS-ffiPUB;!DON !2012/12/111 
, , , , USPAT- , I 17:16 I 
I i ! i USJCR· I I i 

I i ! i DERWENT•!! I I . . ~ . ! I 
~ ................................ J .............................................. J ....................................................................................................................................................................................................................................................................................................................................................... J I BM_ TDB j ............................. ~ ......... ... ... J 

I i ! i USPAT; I I 17:19 I 
Ii ! !USJCR;I I I 
i[2 !• !1"8265030" iUS-PGPUB;ID•N 12012/12/111 
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EAST Search History 

!866--l[~~:::1 ("20090097447" I "20110081856" I j U&PGPUB;j[R::-~] ![] 2013/06/17! ' ! "20090116427"1"20100232373" 1 jUSPAT; ! ! 14:49 ! 
I,,,_ l::: "8331307").A\I. ! USJCR; ! ! ! 

: ! DERWENTl ! ! 
: ! I BM TDB l ! ! 
. ''''"' """"""'"""""""""""'"'""""""""""""""""' ' " - ' """""'""""""'' ""'"""""" ! """"""'""""'""' 

'I resource) (resource adj block)) and USPAT; ! ' ! 15:16 ! 

[

! 2562 ! (schedu1$3 near3 downlink) and ((radio adj U&PGPUB;j•R r : 201&0&171 

component USJCR; ! ! ! 
DERWENT! ! ! 

I, l:: ! resource) (resource adj block)) and component j USPAT; ! ! 15:17 ! 
: ! adj carrier ! USJCR; ! ! ! 
: ! ! DERWENT) ! l ! 
. 

1 
' I BM TDB ' ' ' ' : ................. J . . .................................................................................... : - ~ j ~ ................................ ~ •: 259 ! (schedul$3 near3 downlink) same ((radio adj ! U&PGPUB;j•R • ! 2013/06/17! 

, : ! resource) (resource adj block)) and component 1 USPAT; ! 15: 17 ! 
! · ! adj carr ier ! USJCR; ! ! 
I,,,_ . ! I DERWENT! ' ! 

: ! ! I BM TDB ! ! ! 

1$34 r j { schedu1$3 ~~;;, a;;;;~ii~ki ;,;;;;~ i(;;.,,~ ;.,j i us-fGUs; j•R i• ·1 201.3/.06/1 ~ij 
' , ! resource) (resource adj block)) same ! USPAT; ! ! , 15:18 ' 

l ! ( component adj carrier) ! USJCR; ! ! ! 
l l l DERWENTl l l 

.......... J ................ J . . .. .. ................................................... ) , I BM_ TDB J ..................... J .................. .1 .......................... . r ;• ! @ad<"20091005" and (schedu1$3 near3 j U&PGPUB)•R !• 2013/ 06/ 17! 
! l ! downlink) same ((radio adj resource) (resource! USPAT; ! ! 15:18 ! 
I,,,,, !::_: ! adj block)) same ( component adj carrier) ! USJCR; ! ! ! 

: j ! DERWENTj ! ! 
: l l I BM TDB l l l 

...................... J • •• .. • •••••••••••••••• ..... ~ ................................................ ) ..................... .......... ~ 

lffi6 ;• ! @ad< "20091005" and ( schedul$3 near3 ! U&PGPUB;! OR !• l 2013/06/17 I i downlink) same ((radio adj resource) (resource! USPAT; ! ! ! 15:20 
: 'I adj block)) same ( CB ( component adj carrier)) ! U9JCR; ! ! ! 
: ! DERWENT! ! ! 

1,,,',,,[ffi7 ::::_:o················· (schedu1$3 ~ea,3 downlink) same (c,;.;,. adj l ~~~~:r• ION l,....2·=0'1= .. ;=,"0=·6 .... '/1='"j"'':I 
: resource) (resource adj block)) same (CB ! USPAT; ! ! 15:20 ! 
: ( component adj carrier)) ! U9JCR; ! ! ! 
: ! DERWENTl ! ! . . : ' ~ ~ l l I BM TDB l l , l 

D
i :;;.-·-·1 ·:•55• 1• "'' 'and c (radio ~di~~i-;;;;;;;;;~ U&FGUs: r;;- r;;·----1 2013/061,,] : I adj block)) same (CB (component adj carrier)) ! USPAT; ! ! 17:10 ! 
. U9JCR· ' ' 

I, i,: l DERWENT! I 
· l I BM TDB l , l . . .................................................................................................................................... , .. , .. , .. , .. , .. , .. , ................................................................. , ........ , .. , .. , - .. , .. , .. , ......... ' ..................................... .; ...................... , .. , .. , .. ,.. , .. , .. , .................................. ' rO 109 ! "455"/$.ccls. and (carrier near3 aggregation) ! U&FGPUB;j•R !• 2013/06/ 17! ! ! ! and ((first 1st) adj6 carrier) same ((1st first) ! USPAT; ! ! 17:17 ! 

' , ! adj6 (radio resource frame)) and ((2nd second)! U9JCR; ! ! , ! 

I•"""""""· l. ~~!~u~~i~~~aj)e ( (2nd second). adj6 ( radio .i ?B~~~~Tl .......... ,"·······.J '""""" ...... j .............. ," ...... i 
1[s1T-IL ll( .. ~~131~107.~5~").u~· ...... . .. , .... .................... J~ILJl~ .. , .... Jl~~;.~1~6~181 

11~7..~ ..... il~ ............. i[~~.1.31.~~.~.7.~~~.u?.·~~ : ................................................... i .~~~~;.il~~················Jl~ ......... .Jl2.~;:~:~.6.
1 

.. 

1.~J 
!l~7..~ ..... 1FJ s~~~a~!~:~i~~~~i~~e~z) c~~~~~~~~ource··········i ~SP~B;IDION .......... l1

2id:~1~ 61
1_8! 

,CLJ Efi':~~=~?~=•~(:~~~=~r~j I ~~~:il• Ll 'g~~~:18

! 
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lls,5 r:J (set group Ouster) near3 (radio frequency) j 
U&~B;I•• 2013/06/181 

I ! , near2 (resource band) same downlink same ! USPAT ' ' 1 09:21 I I ! ! 
. (component_ adj__ carrier)------------------------------------------------------! 

! ~ ~ I 1------------!----------------J 
I ~ ~ 

------------------------·' -----------------------.! ------------------' ,.,.,n,.,.n,.,.n,n,.,.,.,.,.,.,.,.,n, I S76 ! 12 j ("8457060" I "20110310819" I "20100271970" I : US-PGPUB;I OR I ON I 2013/06/ 181 

! i ! "20130034073" I "20100098012" I : USPAT I I I 09:31 I 
I ! ! "20110310856" I "20110317653" I : ! ~ ~ 

-----~ 

I ! ! "20130083742" I "20130083741" I : I I I ! i ! 
I ! ! "20120114021" I "20120275395" I : ! ~ ~ 
I ! ! I I I I j ! . "20110317645"__1__"201_10310856") .pn. ·--·----------·----___! ! ! ' 

!lsn :[200 1 (Dldown$Iink) with (1st first first primary initia): 
uc5s~~B;ir=JFJ 

2013/06/181 
! l ! . near3 _(set _group)--near6 _(radio__resource) ------------·...! _ 1_0:37--------·J ~ .,.,.,.,.,.,.,.,n,,: ,.,.,.,n,,,.,.,.,.,.,.,n ~ 

11~~~ .. ..Jl~~~-~ ...... J (~~~~r~~)k) .. with _ (set. group) .. near6 _ ( radio ............ J UU~~~B;Jl~: ................ Jl~~ ......... J 21od:~806/ 1.81 

I1s79 !EJIS77 and S78 ! US-PGPUB;ILl~ 2013/06/18I 

! ... ----.. --.. l ..... --... ----.. J·----.. --... ----.. --... ----.. --... ----.. --... ----.. --... ----.. --... ----.. --... ----.. --... ----.. --... ----.. --.. ! _USPAT .... --J .... --.... --... --..... J .......... --..... J _1.0:38 ............ 1 ro 'D (DL downS,;nk) wnh (1st flrat fl,st pdma,y ;n;Ua) I U&~B; ID ON I 2013106/ 1 Bl 
I i ! near3 (set group) near6 (radio resource) and i USPAT I I I 10:47 I 
I j ! (Dldown$Iink) with (set group) near6 (radio j I I I I 
I ....... J ............. J. ~~s:r~r~~~;~~e~td second other.another) ...... J ............... ,_,J ___________________ l" ___________ J __________________ J 
rl ID (DL downS,;nk) w;th (1st flrat fl'" pdma,y ;n;Ua) I U&~B; ID• 2013106/ 1 •1 
I j ! near3 (set group) near6 (radio resource) and j USPAT I I I 11 :17 I 
I i ! (Dldown$Iink) with (component near3 i I I I I 

1 ............ j ................ J . carrier) ........................................................................................... ! ....................... ..J ........................ 1 .................. I ........................ ..J lse, ID (DL downS,;nk) w;th (1st flrat fkst pdma,y ;nma) I U&~B; 'DD 2013106/ 1 Bl I i ! near3 (set group) near6 (radio resource) and i USPAT I I I 11 :20 I 

'-·--·---- i ____________ J. ~~0Li;:~~t:ia~~t~a~~f~~td.2nd) near3 ...... i ------· ·------· _ __J ____________________ J _______________ J ______________________ __J 
11003 ID (1st fl,st fl,st p,;ma,y ;n;1;a) near3 (set g,oup) I U&~B; 'LJLJ 2013106/ 1 Bi 

I --------J --------------J _ ~::~~ -~~~:~~~!~~r~:~~i~~r~~e~)down$1ink) ...... J. USPAT ..... 1 ________________ J ___________ J _13:50 ........ 1 

11: t 1 '=~~:~~:~~~~~:r~d~~~i~~) ...... 1 ~~B;r t J 210;,~~,·1 
11~-~--.Jl~~----------__J (~~~~~~~J) ~~~r~ v~~p~e~~~/~~a~t~~~;r) _______ I ~~~~B; Ie: _______________ Je~ _________ _J 21°i:~~

6118
I 

1[006 ]• (set group) near3 ((rad;o resource)(resource I U&~B; 'DLJ 2013106/1 Bl I j ! near2 block)) with (DL down$Iink) near3 j USPAT I I I 14:07 I 
I : ! ( component near3 carrier) : I I I I 
~ ........................................................................ J ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... """' ... ... ... ... ... , ................................... "' ............... ..,.) ........... .............. .J: ........... ... ... ' r7 'D (second 2nd) near3 (down$11;nk DI.) w;th I U&~B; 'DON I 2013106/1 •! ' . ' . ' ' ' ' 

1 __ J ____ J. ;;i~~ri\r~=.=:r:~,:Jc,:~,ce J . U51'AT_J ______ J ____ J . ,.,. __ J r· ID reserv$3 w;th oomp?nent nea'3 carde< and I U&~B; ID ON 12013100,251 
1 j ! (second near2 (radio frequency band)) j USPAT; I ! I 15:31 I 
I ! ! ! USOCR· I I ' I ~ • • ' t ~ t 

1 
............ ] .................. 1 ............................................................................................................ 1. ~B~~:Tl ........................ I .................. J ........................... I •• [739~·- I U&~B;ID• 2gd:!l6/26I 

USPAT; I 
USOCR· I 

......................... 1 

' ! 

--~B~~:T1 ------------------------- -------------------•• [~138' 
IU&~s,1D• 2013/06/261 
! USPAT; i 09:35 I 
i USOCR; I 

I i DERWENTj 

j l~M-~DBj . . . . . -· --' 
r--71 !I II II , 
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j
11
•

1

lffi1 !•••••••. 2046 ! (carrier near3 aggregation) and up$11ink with j US-PGPUB;I• ON I 2013/06/261 
! down$1Iink ! USPAT; I I 10:24 i 
! i USXR; I i I r : 1052 I r;;;,;;;;;: ~;;;;;.:;;;;;g;;;;;;,;1~~i ~~d c.;;;;;,;;;;~~;;, "i =~ 1• Q\J ........... ! 2013/06/·2·6! 

1
1 

! I near3 carrier) same up$1Iink with down$1Iink ! ~~; I 110:26 I 
i ! i DERWENTj I I r : ml~ (ca,r;;;: near3 ;,ggregaUon) and (,;;;mponem i =,;;:~;]• ON ........... ~ 2'0'1s1'06/261 

i i ! near3 carrier) same up$1 link with associat$3 i USPAT; i I 10:27 I 
1
1 

! i with down$1 link j USXR; I i I 

i ! i DERWENT! I I 
1 i ................ J. . . .. .................................................................... ! .IBM_TDBJ ................ .J ....................... 1 r5 I 17 I ("370"/$.ccls "455"/$.ccls.) and (aggregaUon) j l.JS.ffiAJB;!• ON j 2013/06/261 I i ! and (CC (component near3 carrier)) same i USPAT; I i 15:22 I 
I,, i I up$1 link with associat$3 with down$1 link i USXR; I I I 

j ! j DERWENT! I I 
i ! .................. I. . . . . . . . ............. ! .1.BM_TDB .. 1 ................... l ......................... 1 r· j 67 I 370/329,341,348,395.4.ccls. and (ca,r;er near3 l.JS.ffiAJB;!• ON I 2013/06/261 
i ! ! aggregation) and ( component near3 carrier) USPAT; i I 15:26 I 
I ! ! same up$1 link with associat$3 with USXR· i I i i ! ! down$1Iink DERWENT! I I I[! ................ l ............................................................................................................. , .~ .. ~~-T.g.~J ................ J ...................... l 
I S97 ! 345368 ! schedule (DL (down adj link) down$1Iink) and ! US-PGPUB;I• ON i 2013/06/26! 
I j ! ( carrier near3 aggregation) and ( (UL up$Iink) j USPAT; I I 16:45 I 
11,
1 

i ! adj6 associat$4 near4 (DL down$Iink)) i USXR; I i i 
j I j DERWENT! i 1 

I ~ ~. ,!,' 

i ................ j . . . . ................... i .. ~.~~-T..~~__j .................. l .......................1 

11898; 9 I schedule near3 (DL (down adj 1;nk) down$11;nk); l.JS.ffiAJB;!• ON j 2013/06/261 
1
1 

j i and (carrier near3 aggregation) same((UL ! USPAT; I i 16:46 I 
i ! up$Iink) adj6 associat$4 near4 (DL i USOCR; I I I 

I I ............... I .. ~.:=:~.'.'.:~~: .................................................................................. I . ~B~~:~1 ................... 1 ...................... I ' ............. .-----11·---------------------,.-------, 
i S99 !••••••••. 35 ! (schedule allocat$4) near3 (DL (down adj link) j US-PGPUB;I• ON i 2013/06/261 I I down$1 link) and ( carrier near3 aggregation) j USPAT; I I 16:48 I 
l,
1
,, ! same((UL up$Iink) adj6 associat$4 near4 (DL i USOCR; I I I I down$Iink)) j DERWENTj i 1 

i ! i I BM TDB I I I 
................ ! .......................................................................................... - ...... , .................. ) ...................... , 

[

!•••••••. 0 ! (1st first) near3 (radio band resource i US-PGPUB;I• ON I 2013/06/261 
! frequency) with (1st first) near3 (ffi:omponentj USPAT; I I 17:14 i 
! adj carrier) i USOCR; I i I 

I ! j DERWENT) , , 

I: ................ J . .. .................................................................................. i .. I.BM_ TDBJ ................ J ....................... J r01 '016 ! (1st first) near3 (radio band resource i US-PGPUB;l•• N I 2013/06/26I 
I, i ! frequency) with (1st first) near3 (CC i USPAT; I i 17:14 I 

i ! (component adj carrier)) i USOCR; I I I 
1 ! ' ! DERWENTj i 1 . . . ! I mnnnmj l IBM_TDB i , t 

DD ~~~r~:!::::::~::::::~::::.I eJ•D 210

;:;'~

2

·1 

1

S103 ,n2 ("20100142455" I "20120009923" I i US-PGPUB;lnnN 2013/06/271 
i "20100254329" "20100091678" i USPAT; I 09:57 i 
i "20110194501" "20130010619" i USOCR; I 1 

! "20080310359" "20060274712" ! DERWENT! I.,,, 

i "20100227569" "20120208583" i I BM TDB l ; ; - I 
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!l ..... J ............. J "2011.0267978").A\J ........................................................... J ................... JI ................ J ........... J ...................... J 
r04, 10 , ("20100254329" I "20100195624" I , US-FG1.JB;i•R I• ! 2013/06/271 
I i I "20100023282" I "20090274100" I i USPAT; I I I 10:15 I 
I j l "20080316957").A\J. j Us::::x:R; I I I I 
I ! ! ! DERWENT! I I I 
~ . ( . ~ ' ' ' I i I i I BM TDB I I I I t ~ ........................ ~ ..................... ~ .................. J ........................ ~ ........................ ~ ........................ ~ ........................ ~ ........................ ~ ........................ ~ ........................ ~ ............ ~ ... ~--......... ~ ... ~--......... ~ ... ~ ..................... ~ - ............ ~ ......... , ' ............................................................... ' ................................................~ ........................................................................ , ' 

1S105 !50 !("20100322173" "20110081913" I i US-PGPUB;IOR ION !2014/04/221 
I j ! "20130010721" "20120140708" I j USPAT; I I I 13:25 I 
I i l "20100271970" "20100285809" I i Us::::x:R; I I I I 
I i ! "20110007699" "20130003700" I ! DERWENT! I I I 
I i l "20100232373" "20120051306" I i IBM_TDB I I I I 
I i ! "20120082125" "20100098012" I i I I I I 
~ : ( : ': ': ': ': 

I : I "20100003997" "20100208679" I : I I I I 
I i I "20110310856" "20120082125" I i I I I I 
I i I "20120140708" "20130136084" I "8265030" Ii I I I I 
I ! ! "20120020317" "8265030" I "20110007695" I ! I I I I 
I i ' "20110081932" "20120314675" i I I I I 
I ! ! "20110310856" "20100232373" ! I I I I 
I ! I "20100296389" "20120020311" ! I I I I 
I : I "20100098012" "20130034073" "8447343" I: I I I I 
I i ! "8472368").A\J. i I I I I ' . ~ ., ~ ,., 

ro• i 13348 I (H04W8!\108, H04W72i044, H04W721042).qpc. i US-FG1.JB;!•R I ON I 2014/04/221 
I ! I ! USPAT; I I I 13:40 I 
I i I i LJCVV'D· I I I I 
• i • ,v\.A.117,, ' I • 
I i ! i DERWENTl I I I I , I , I , , , 
I i • i I BM TDB I I I I I _ ....... ..: .... • ... j .... .... .... .... .... .... .... .... .... • ... .., .... =· .... , -·--·--·--·-.J .... . ... .l .... .... • ... , 

ro7] 4330 I (H04W521367, H04W52112, H04W52140).cpc. ! US-FG1.JB;!•R I ON ! 2014/04/221 
I i ! i USPAT· I I I 13"42 I 
~ : ~ : , I ,. ~ • ': 
I i I i Us::::x:R; I I I I 
I i I i DERWENTj I I I 
I i I i I BM TDB I I I I ' ........................... , ~ ........................................... ~ .............................................................................................................................................................................................................................................................................................................................. , ~ ........................ -.................................... ............................................................................... .......................~ ........................................................................... .. 

r08 I 4200 I (H04l29/08657, 0)18510252, 0)185102).qpc. I US-FG1.JB;!•R I ON I 2014/04/22I 
I i ! i USPAT; I I I 13:43 I 
I i I i Us::::x:R· I I I I 
~ : ~ : , ': ~ ~ ': 

I i ! i DERWENTj I I I 
I ! I ! I BM TDB I I I I 1 ............................. 1 ............................................................................................................ - .......... - ............ , ....................... ) ............................................... , 

r09 I 3823 I (H0481/3833, H04M1/0247, H04M1/02:l7).qpc I US-FG1.JB;j•R I ON I 2014/04/221 
• i • i USP'AT· • ' I 13·44 ' I ' ! ' ' I I ' . I 
I ! I !USOCR; I I I ' 
1 i ' i DERWENTl I I I i ! i ! I I 
I ! I ! IBM_TDB I I I I ': ................................ ... ...... J ... ... ... ... ....... ... ... ... ... ... , .............................................................. .,_,.) ........... ... ........... .J: ........... ... ... ' r 10 I 6130 I (H03F3/211, H04B7/0617, H<J4B7/0669).qpc. I US-FG1.JB;j•R I ON I 2014/04/22I 
I i , i USPAT; I I I 13:44 I 
I ! ! ! USOCR· I I I I 
~ : ~ : , ! ! ~ 

I i I i DERWENT\ I I 
1 ! , ! I BM TDB I I I , 
l[s111 i•70 !(S1.06 S1-07 81-08 s109·-s110) and,(sch~ul$4 ·-1 US-PGPUB;l•R ION 12014/04/2~ 
I ! I near3down$1Iink)and(componentnear3 ! USPAT; I i 113:45 I 
I ! I carrier) ! USOCR; I I I I 

............ 1 _. ............. ..J. . .......................................................................................... 1, ~B~~:Tj ..................... ...1 --········ .. ····...I.. . ....... 1 [ •65 (S106 S107 S108 S109 S110) and (schedu1$4 i US-PGPUB;i•R •N 2014/04/221 
near3 down$1Iink) and (component near3 i USPAT; I 13:46 I 
carrier) and (control with information) ! USOCR; I I 

i DERWENTj I 
.................... . . . . . .................... .! .1.BM_TDBJ ...................................................................... 1 nn57 . (S106 S107 S108 S109 S110) and (schedul$4 j US-PGPUB;!nR ·nN 2014/04/221 

near3 down$1Iink) and (component near i USPAT; I 13:47 I 
carrier) and (control with information) i USOCR; I I 

! DERWENTj I 
l i I 
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ll t !l il I BM TDB IL ll i[ I i ............ ' ................l ............................................................................................................ ' ......... - ........... ) ...................... l .................. I ...................... J r 14 ! 13 I (S106 S107 S108S109S110) and (DL ! US-FG1.JB;i•R l• i 2014/04/221 
I j ! down$Iink) with (1st first first primary initia) j USPAT; I I I 13:47 I 
I i ! near3 (set group) near6 (radio resource) and i US'.::lCR; I I I I 

, _ ........ i ....... -...... I.~~~i~~in$1ink) with.(component near3 ·-·-· .. ·-· i .. P:~:Tj ..................1 .............. 1 ....................... 1 
IS115 !40 !(H03F3/211, H04B7/0617, H04B7/0669, i US-PGPUB;IOR ION !2014/04/221 
I j ! H04B1/3833, H04M1/0247, H04M1/0237, j USPAT; I I I 14:17 I 
I i j H04L29/08657, G0185/0252, G0185/02, i US'.::lCR; I I I I 
I i ! H04W52/367, H04W52/12, H04W52/40, i DERWENT! I I I 
I ! l H04W88/08, H04W72/044, H04W72/042).cpc. ! IBM_TDB I I I I 
I j ! and ( carrier near3 aggregation) and j I I I I 
' . ' ( ' ) $ 1· k . h . ' ' ' ' I i ! component near3 earner same up 1 in wit i I I i I 
I ! ! associat$3 with down$1 link ! I I I I r 16 ! 8750 I (Hll<IW88/08, HO<IW72ill<l4, HO<IW72ill<l2I).cpc. ! US-FG1.JB;i•R I ON ! 2014/04/261 
i i ! i USP'AT· i i i 14·21 i 
~ ; ~ ; , t ~ ~ • t 

I I ! I US'.::lCR; I I I I 
I i ! i DERWENTj I I I 
I ....... _. i ... ........! ............................................................................. i .. , BM_ TDBI ....... - ..... __ . I ..... J ............. I r 17 i 4336 I (Hll<IW52i367. H04W52i12. Hll<IW52i40).cpc. , US-FG1.JB;,0R I ON I 2014/04/261 
I i ! i USPAT; I I I 14:22 I 
I i ! i LJS'.)CR· I I i I 
t : ~ : , i ! ~. I 
i i ! i DERWENTi i , , : ~ : ~ , ~ I 
~ ~~~~~J ~ ~ ~J~. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J 1~¥-1:D~BJ~~~~~m~~~~~J ~m~ ~~J-. ~ ~ J 
r118 i 4205 I (Hll<ll29/08657, (1)1 SS/0252, (1)1S6/02) .cpc. i US-FG1.JB; !DR I ON 1201_4/04/261 
, , , , USPAT, , i , 14.23 i 
i i ! i LJS'.)CR· i i i i 
' ' ' ' • ' I i ' i i ! i DERWENT1 ! i i i • I • / , , , 

I i ! i I BM TDB I i I I i ............ , ................. .J ............................................................................................................ , .......... - ............ , ........................ ) .................. : .......................... , r 19 l 4144 I (Hll<ll29/08657, (1)1S19/14, (1)1S6/02).cpc l US-FG1.JB;!•R I ON i 2014/04/261 
i i ! i USPAT· i i i 14·23 i 
I i ! i uCY'V"'R'· I I I . I 
~ • ( • ..::::,..J\..,, ' t t ~ t 

I i ! i DERWENTj I I I 
I i ! i I BM TDB I I I I t ....,._.._..,._.._....._._ ... '-'-'-""-'-"- "-'-'-'-""-J "-'-'-'-""-'-"- "-'-'-'-""-'-"- "-'-'-'-""-'-"- "-'-'-'-""-'-"- "-'-'-'-""-'-"- "-'-'-'-""-'-"- "-'-'-'-""-'-"- "-'-'-'- "- "-'-'-'- "- "-'-'-'- "- • ._._..,._.._ - .. "'-.. ,._..,._,y ,._._..,._.._..,._._._..,._.._._..,._.._..,._._._._•, ..,._._.._..,._.._._..,._.._..,._._.._._\ ..,._._.._..,._.._._..,._.._..,._._.._..,._.._._..,._.._..,._,y 

r20 ! 3826 I (Hll<IB1/3833, H04M1/0247, H04M1/0237).cpc ! US-FG1.JB;j•R I ON I 2014/04/26I 
i i ! i USPAT; I i i 14:24 I 
i i ! i US'.::lCR- i i i i 
! ; ~ ; ' t ! ~ t 
I i ! i DERWENT! I I I 

I ·-·-·· j ..... ·-·-·· l ·-----·-·-----·-·-----·-·-----·-·-----·-·-----·-·-----·-·-----·-·-----·-·-·· j I BM - TDB. j ··-·-----·-·----- j ..... ____I ----·-·------·-·-- J 
r21 j 47 I (Hll<IWBB/08, H04W72i044, H04W72ill<l2).cpc. j US-FG1.JB;j•R I ON I 2014/04/261 
i i ! and (1st first) near3 (radio band resource i USPAT; I I I 14:27 I 
I i ! frequency) with (1st first) near3 (CX: i US'.::lCR; I I I I 
I i ! (component adj carrier)) i DERWENTj I I I 
I i ! i I BM TDB I I i I 
t ,,,,,,,,,,,, • ,,,,,,,,,,,,,,,,,,J ,,,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • ~~~~~~~~~~ - ~~~~~~~~~~~~• ~n~~~~~~~~~n~~~~~~~~~~,), ~~~~~~~n~~~~~~~~~~~ ~~~~~~~~n~~~~~~~~~n~~~~~~• 

r22 I 25 I (S116 S117 S118 S119 S120).cpc. and (1st flrst)i US-FG1.JB;I OR 'ON i 2014/04/26I 
I i ! near3 (radio band resource frequency) with i USPAT; I I I 15:35 I 
! i ! (1st first) near3 (CX: (component adj carrier)) i US'.::lCR; I \ I I 
i i ! i DERWENT! i I I 
i i ! i I BM TDB I I i I ............. · ................ ! ............................................................................................................. · .. . - .) ......................... , .................. .! ......................... ) Dr3432 I (Hll<IWBB/08, H04W72i044, H04W72ill<l2).cpc. I US-FG1.JB;!•R •N 2014/04/30i 

i USPAT; i 11 :04 i 
i US'.::lCR· I i 
i DERWENTj I 
I IBM TDB 1 I ~===============i'~=o:=:==;J ----- ---- ~ ~ [•341 (H04W52/367, H04W52/12, H04W52/40).cpc. j US-PGPUB;i•R •N 2014/04/301 
i USPAT; I 11:04 I 
i US'.::lCR· i i 

I DERWENT! I 
i IBM TDBJ I 

Is1""'2""'5 ~il::4=2=08=:;a:=(H=0=4L2=9/=08=6=5=7,=G0=185=/ 0""'2""'52""', =G0=1=85=1=0=2)=.c=pc=. =n~u=s-=PG=PU=:a::;B; l!OR !ION !12014/04/301 
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I j ! and "20100232373" j USPAT; ll i I 14:21 I 
I , , , USOCR· i • ' i 
i i ! i DE,.,.A/EN, T•' i I i , , ! , nvv I ! , , 
' ! 1 ! I BM TDB ' ' ! ! ~ .................................... J ........................................................... J ... ... ... ... ... ... ... ... ... ... ... ...... J ... .::--... ... J .................................................................. J .................................................... J ............ ... ... I 

r38 :0. "20100271970" i US-PGPUB;l•R l• :2014/04/30I I i ! i USPAT; I I I 14:32 I 
! i ! i USOCR· ! i ! ! 
~ ! ~ ! , ! ! ~ I 
I ! ! ! DEFM/ENTl : I I 
' i ! i I BM TDB I I ! ! ! . ~ . ! ~ ' t 
\ """""n""""""' n"""""""""n""'' ""n"""-."""""n"""-."""""n"""-."""""n"""-."""""n"""-."""""n"""-."""""n"""-."""""n"""-.""""""""""-.""""""""""-.""' """"""""" - """"""""""""\ """"""""""""""""""""""-.""' """""""""""""""""""~ """""""""n"""""""""n-.-.-.-.1 

1s139:54 !("20100322173" "20110081913" 1 ius-PGPUB;IOR ION 120141101151 
I i ! "20130010721" "8634358"1 "20120140708"1! USPAT; I I I 11:49 I 
I i ! "20100271970" "20100285809" i USOCR; I I I I 
I i ! "20110007699" "20130003700" i DEFM/ENTl I ! I 
I j ! "20100232373" "20120051306" j IBM_TDB l I ! I 
I ! ! "20120082125" "20100098012" ! I I : I 
: I ! "20100003997" "20100208679" I ! I I I ! . ~ . ! t \ t 

1 : , "20110310856" "20120082125" : I : I I 
I i ! "20120140708" "20130136084" "8265030" Ii I I I I 
I j ! "20110243039" "20120020317" "8265030" I j I I I I 
! ! ! "20110007695" "20110081932" ! ! i ! i 
I I ! "20120314575" "20110310856" I I I I I 
I l ! "20100232373" "20100296389" l I I I I 
I I ! "20120020317" "20100098012" I I I I I 
I i ! "20130034073" "8447343" I "8472368").PN. i I I I I I , .......... ,. , ...... , ........ J ............ , .......... , .......... , .......... , .......... , .......... , .......... , .......... , .......... , ...... ,. , .......... ,_, ...... , ' .... ,_, __ .. _______ J ·----.. -------.. _____ .. _______ .. ___ ' 

r40 i 15049 ! (H04W88/08, H04W72i044, H04W72J042).q,c. j US-ffiAJB;!•R i ON I 2014/10/15I 
' ! • ! USPAT· I ' ! 13·44 I 
' ' ! ' ' ' : ' . ' I i ! !USOCR; I i I I 
I i ! i DERWENT; I I I 
1 ! , ! I BM TDB ' ' ! ! ~ ........................ J .................................. ~ .............................................................................................................................................................................................................................................. ) ................... - .......................... 1 .................................................. ~ .................................. ~ ..................................................... $ 

r41 i 4737 I (H04W52/367. H04W52112. HQ4W52/40).cpc. i US-ffiAJB;,0R I ON I 2014/10/15I 
I i I i USPAT; I I i 13:44 I 
I ' ! 'USOCR· I ! ' I ~ : ( : ' .. ' .. ' 
I i ! i DERWENT/ I I I 
I i ! i I BM TDB I I I I 
.. , .. , .. ," .. h .. h • h .. h,.,___,.,,.,___,.h,.,_;, ,.,___,.h .. h,.,_,.,___,.h .. h,.,_,.,___,.h .. h,.,_,.,___,.h .. h,.,_,.,___,.h .. h,.,_,.,___,.h .. h,.,_,.,___,.h .. h,.,_,.,___,.h .. h,.,_,.,___,.h .. h,.,_,.,___,.h .. h • h .. h .. hh - h,.,___,...,.h,, hh,.,...,.h .. hh,.,...,.hh ) h .. hh__,...,.,..,.hh .. ,.,_..,.h .. hh,.,...,.h .. hh,.,_..,, 

r42 ! 43'11 I (H04l29/08657, 001S6/0252, 001S6/02).cpc. ! US-ffiAJB;!•R I ON i 2014/10/15I 
I i j i USPAT; I I I 13:44 I 
! i ! jUSOCR; i I I I 
I i l i DERWENTj I : I 
I i I i I BM TDB i I I I 
, ............. · ................ ! ............................................................................................................. · ......... - ............ , ...................... "'·'··················' ························-' 

r43 I 4030 ! (H04B1l3833, H04M1/0247, H04M1l0237).q,c I US-ffiAJB;!•R I ON I 2014/10/15I 
' ! • ! USPAT· I ' ! 13·44 I i ; i ; I I ~ ~ . I 
I i ! :USOCR; I I I I 
! i ! i DERWENTj ! I I 
I i ! i I BM TDB I I I I 
~ .......................... ~ ................................. ..i: ........................................................................................................................................................................................................................................................ ~ .................. - ............................ , ...................................................... ' .................................. ...i. ............................................................. , r44 ! 6785 I (H03F3/211, H04B7l0617, Hll4B7l0669).q,c. ! US-ffiAJB;!•R ! ON I 2014/10/15I 
I ! ! ! USPAT· ' I ! 13·44 I ~ . ~ . ' ! .. ' . t 

I i ! !USOCR; I ! I I 
I ! ! ! DERWENTi I : ! ~ • ~ • ~ .. ' t 

! i ! i I BM TDB ! ! I I 
1 ..................... , ....... j .. , .......... , .......... , .......... , .......... , .......... , .......... , .......... , .......... , .......... , ...... · .......... - .... , .... ' ...... , .......... , .. , .. , ., ........ , .... , .. , ., .......... , ........... ' 

[

145 !•6 (S140 S141 S142 S143 S144) and (schedul$4 i US-PGPUB;!•R •N 2014/10/151 
j near3 down$1Iink) and (component near3 j USPAT; I 13:44 I 
i carrier) and single with carrier same (plurality i USOCR; I I 

1. :~~~~'.~=~~~(~~~i!~c~~e~~~r~!~~'.:~~ .. :.'.~.: .......... I.PB~~:Tj ......................................... , ........................... .1 

[

146 !• ["13315135" i US-PGPUB;l•R •N 2014/10/151 i i USPAT; I 13:54 I 
i i USOCR; I I 

I .................................................................................. 1 PB~~:Tj;======"" _ ........ j 
1S147 IF 11"20080151845" IIUS-PGPUB;IIOR 11~2014/10/151 
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I I USPAT; ll I I 14:58 I I I u=;i I I : 

: -----~ ' " L ' " " " " " " " " " ~ ~:~~Tl J J___ ' ' ' 
r48] 41 I "455"/$.o:1s. and (carder near3 aggregaUon) I US-FG'LIB;!•R IOI 2014/10/151 
I ! ! and ((first 1st) adj6 carrier) same ((1st first) ! USPAT; I I I 15:45 I 
I ! ! adj6 (radio resource frame)) and ((2nd second)! USOCR; I I I 1 l[i ............... ! _ ~~~~u~:i~~~=))e_ ((2nd .second)_ adj 6, (radio .... J _p:~~Tl0 1 ................... 1 ........................ ..1 

IS149j3 !"455"/451,452.1.ccls.and(carriernear3 jUS-PGPUB;IOR ION 12014/10/151 
I ! ! aggregation) and ((first 1st) adj6 carrier) same! USPAT; I I I 18:01 I 
I j ! ((1st first) adj6 (radio resource frame)) and j USOCR; I I I I 

I i ............... .J .~~~~(~:~~~~~s~~~~e~f;~~~)~~·=·~··~~.~.~~ .. ~~~~·~·~~i. ~i~~Tj ...................... I ................ ...I.. . ........ 1 

r50 I 33889 I 45&451,452.1,509,456.1,522,137, 103,575.o:ls.1 US-FG'LIB;!•R I ON i 2014/10/231 
I ' ! ' USPAT· I I I 11 ·25 I ~ ; ~ ; , \ ~ ~ . \ 

I ! ! jUSOCR; I I I I 
I ! I ! DERWENTj I I 
I i ! i IBM_TDB I I I 
~ ........ ....................J ...... . ................................................................. ............. .. .. ~ ............ ... ................ .. 

r51 ] 0 I 45&451,452.1,509,456.1,522,137, 103,575.o:ls. I US-FG'LIB;!•R I ON I 2014/10/231 I ! ! and (control$4) with (resource frequency ! USPAT; I I I 11 :32 I 
I ! ! channel Bin) same (sererv$4 sav$4) near3 ! USOCR; I I I I 
I ! I (other 2nd second a~other) adj3 (resource ! DERWENTj I : I 

11s152rl ~;;~s'.;'fs6~::5~ 1,522,137, 103:515 ~; i =~~~rori ON- 7 2oi4110/2~ 
I ! , and (control$4) with (resource frequency ! USPAT; : I i 11 :33 I 
I j I channel Bin) same (rererv$4 sav$4) near3 j USOCR; I I I I 
I ......... ..J ................ ..1.~~~~~~~d c~e~~~:i. ~~n)ther) _ adj3 .(resource ........ ..J _ ~B~~~Tl ..................... ..J ............... J ...................... ...1 
r53 'D1455/451,452.1,509,456.1,522,137,103,575.ccls. i US-PGPUB;l•R ION !2014/10/231 
I ! ! and (control$4) with (resource frequency ! USPAT; I I I 11 :34 I 
I ! ! channel Bin) same (reserv$4 sav$4) near3 ! LJS'.)CR; I I I I 
I ! ! (other 2nd second another) adj3 (resource ! DERWENTj I I I 
' . ' . ' ' ' ' 1-........ 1 ............. ! _frequency channel Bin) ............................... i I.BM_ TDB J ..................1 ~............I ~ ..................... j r54 ! 3 I 45&451,452.1,509,456.1,522,137, 103,575.cds. ! US-FG'LIB;!•R I ON I 2014/10/231 
I ! ! and (control$4) with (resource frequency ! USPAT; I I I 11 :37 I 
I ! I channel Bin) same (reserv$4 s~v$4) near3 ! LJS'.)CR; I I I I 
: i ! (other 2nd second another) adJ3 (resource i DERWENTi I : I 
' • I . • ' ' ' ' I·---- j .. , .. _____ l frequency_channel Bin)_ and_(CCcomponent) ___ j IBM_TDBJ _____________ .. ) ________ I ______________ J 
I S155 ! 4 ! "455"/$.ccls. and (((first 1st) adj6 component ! US-PGPUB;I OR I ON I 2014/10/231 
i ! ! adj3carrier)same((radioresourceframe))) ! USPAT; I I I 11:39 I 
I ! ! and ((2nd second) adj6 component adj3 ! LJS'.)CR; I I I I 
I ! ! carrier) same ( (2nd second other another) adj6 ! DERWENTj I I I 
I ! I (radio resource frame)) and (reserv$4 sav$4 ! I BM_ TDB I I I I 
I ! ! us$3) near3 (other 2nd second another) adj3 ! I I I I 
I j I (resource frequency channel Bin) and (CC ! I I I I 
I ! ! component) ! I I I I 
~ ,,.,.,n,,,n,,, ,,,.,n,,,,n,,,,) ,n,,,n,,,,.,n,,n,,,,.,n,,n,,,,.,n,,n,,,,.,n,,n,,,,.,n,,n,,,,n,,,n,,,,n,,,n,,,,n,,,n,,,,n,,,n,,, ,,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.~ ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., r6 ,05 ! ("20050013279" I "20030219028" I i US-PGPUB;l•R j•N I 2014/10/23I 

! j "20070217406" I "20020105970" I ! USPAT; I j j' 12:07 I 
! "20060050664" I "20090303938" I ! us:x:;R; I I 
j "20070064669").A\I. j DERWENTl I 
i i IBM TDB I I [-r1 ;455"/$ o:ls and (schedul$3 near3 downl;nk) US-FG'LIBr1rON-] 2oi4i11i123i same ((radio adj resource) (resource adj USPAT; I 12:07 I 

block)) same (CC (component adj carrier)) LJS'.)CR; I I 
DERWENTj I 

-- IBM_TDB I -- -- I rn 455/ 451,452.1,509,456.1,522, 137, 103,575.ccls. US-PGPUB; lnR nN 2014/10/31 
and (control$4) with (resource frequency USPAT; I 15:22 
channel) same ( rererv$4 sav$4) near3 ( other LJS'.)CR; I 
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'l ·1 'l ·1 'l 'l ·1 , I ......... ...I ................ j .~~~n~~~~~)another) .. adj3.(resource.frequency..i .~:~:Tj .................... .J .................. 1 ...................... 1 

r61 ! 15374 I [H04W88/08, H04W7210<4, H04W721042).cpc. ! US-FGUB;!•R I ON I 2014/10/31 I 
I i ! i USPAT· I I ! 17:18 I 
' ' ! ' , ' , I ' I i , iUSOCR; I I ! ! 

1.. ........ ..1 ...... -...... _ .. J ...... -.......... -.......... -.......... -.......... -.......... -.......... -.......... -.............. _ .. _ .... JY:~:TL_ .. _ ...... _ ........ _J .... _ .... _ .... J ....... -...... _ ...... _J 
r62] 4758 I [H04W52/367, H04W52112, H04W52/40).cpc. ; US-FGUB;!•R I ON I 2014/10/31 I 
I i ! i USPAT· I I ! 17· 18 I 
~ : ~ : ' ! ~ ~ . I 
! i ! !USOCR; ! ! ! ! 

I _________ ___I _______________ I _________________________________________________________________________________________________________ ___I _ ~:~:Tl _____________________ l _______________ __I ______________________ I 
r63 ! 4377 I [H04l29l08657, 0il1S6/0252, 0il1S6/02).cpc ! US-FGUB;!•R I ON I 2014/10/31 I 
I i ! i USPAT· I I I 17·18 I 
t : i : ' ! ~ ~ . I 
! i ! i USOCR· I I I I 
1 i ! i DERWEN' T1 ' ! ! ! i ' i l I ! ! ! ............ i ................ ..l ............................................................................................................ i _lBM_TDB __ I ...................... ] .................. 1 ...................... 1 

r64 '4042 I [H0481/3833, H04M1/0247, H04M110237).cpc. 'US-FGUB;!•R I ON I 2014/10/31 I 
1 i , i USPAT· ' I ! 17·18 I 
~ : , : ' ! ~ ~ . I 
! ! ! iUSOCR; ! I I ! 
I i ' i DERWENT! I ! ! ~ • ~ • ~ ~ ' t 

I i ! i I BM TDB ! ! I I 
I ------------ • ---------------- J ------------------------------------------------------------------------------------------------------------ . ----------- --------- ' .. --------------------- J ------------------ ' ------------------------ ' 
r65 I 6867 I [H03F31211, H0487l0617, Hll487/0669).cpc. I US-FGUB;!•R I ON I 2014/10/31 I 
I i I i USPAT· I I ! 17·18 I i l i l ' ! ~ ~ . I 
I i 1 !USOCR; I ! ! I 
I ! ! ! DERWENTl I I ! 
~ • ~ • ~ t ' t 

! ! • ! I BM TDB ! ! ! ! t ,,n,,n,,,,, • ,n,,,,,n,,n,•~ ,,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,,n,,n,,,,, • ,n,,,,,, - ,,,,,,nn,· ~ ,,,nnn,,,,,nnn,,,,,~ nn,,n,nnn,,"~ n,,,,n,,,n,,,,n,,,n,· ~ 

r67 'Df 14170939" , US-FGUB;,•R ION 12014/11/171 I i ! i USPAT; I I ! 09:46 I 
! i ! i USOCR· ! I • I t • ( • ' t t t t 

! i ! i DERWENT' ! ! ! 
' : : t ~ t 

I ....1 ...... L ...................................... I I BM_ IDB _I ..... .1 .... ! .......... ! 
r68 ! 499 I [oomponem near2 cafflec) with [pdma,y near2 ! US-FGUB;!•R I ON i 2014/11/181 
I i ! cell) i USPAT; I I ! 14:07 I 
I i ! i USOCR· I I I I 
t l i l , ! t ~ ; 

I ! ! ! DERWENTj I I I 
! i ! i I BM TDB ! ! ! ! 
1 ······························' ·············································································································' ••••••••• - ...................................... , ···················' ·························-' 

r69 ! 401 I "370"/$.cds. and [oomponen1 near2 canlec) ! US-FGUB;!•R ! ON I 2014/11/18I I i ! with (primary near2 cell) i USPAT; I I I 14:07 I 
! i ! !USOCR; ! ! ! ! 
I i ! i DERWENTj ! I I 
1 i ! i I BM TDB ' I ! ! ~ . ~ . ! t ' t ~ n,,,,,,,,,✓ ,,,,,,,_,,,,,,.~ ______ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , __ "✓ , ____ - ___ ,_,, > ___ , _____ , ___ ' ,,_, __ ,_,_. ~ _,_, ___ ,,_, __ ,_,, > 

r70 ! 378 I "370"/$.cds. and [oomponen1 adj2 canle<) with ! US-FGUB;!•R I ON I 2014/11/181 
! ! ! (primary adj2 cell) ! USPAT; ! ! I 14:07 ! 
' ' > ' ' I ' ' I ' ! 'USOCR· I ! ' I ~ : ( : ' I ' ~ ' 

I ! ! ! DERWENT/ I I I 
~ ____________ ! _______________ ... ! ------------------------------------------------------------------------------------------------------------! __ I BM_ TDB __ I .. ______________________ ! .. ________________ l ______________________ ... I 
r71 '085 ! "370"/$.ccls. and (component adj2 carrier) with i US-ffiPUB;l•R !•N I 2014/11/18I 

i (primary adj2 cell) with (DL down$1 link) i USPAT; I 14:08 I 
i i USOCR; I I 

.......... ...1.................. ........................................................................................... I ~B~~:Tl .. ...I [ • "370"/$.ccls. and single near3 (CC(component ! US-ffiPUB;l•R •N 2014/11/181 
adj2 carrier)) with (primary adj2 cell) with (DL i USPAT; I 14:17 I 

........... down$'_"nk) .......................................... ..1. el ........... ............ ............ I rn single near4 (CC(component adj2 carrier)) with i US-ffiPUB;lnR il2014/11/18I 
(primary adj2 cell) with (Dldown$1Iink) i USPAT; I 14:19 I 

i USOCR; I I 
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11 ii ll ii DERWENT![ !l ll I 1 i l i I BM TDB ' I I ! 
~ ~,,,~,~''' : ~,~,,,,,,~,~,,] '~'~''''''~'~''''''~'~''''''~'~''''''~'~''''''~'~''''''~'~''''''~'''''''''~'''''''''~'''''' : ~,,,,,,,, - ,,,,,,,,~- ! ,,,,,~,,,,,,,,,~,,,,,_' ~,,,,,,,,,~,,,,,, ~ ~,,,,,,~,~,,,,,,~,~- ~ 

r74 i 287 I "370"/$.ccls. and (CC (component adj2 carder)) i US-FGUB;!•R I ON I 2014/11/181 I i l with (primary adj2 cell) with (DL down$1 link) i USPAT; I I I 14:21 I 
I i ! i LJSJCR· I I I I 
' : ' : ' ' ' ' ' I i l i DERWENT! I I I 
! ! l ! I BM TDB ! I I I 
~ ,~,,~,~ )' ,~,~,~,,~,~ '' ,~,~,, ,~,~,, ,~,~,, ,~,~,, ,~,~,, ,~,~,, ,~,~,, ,~, ' ,~, ' ,~ )' ' - J ~,,~,,~,~,,~,,~,~ ': ,,~,~,,~,,~,~ \, ,,~,~,,~,,~,~,,~ J r 75 'DI @ad< "20091004" and "370"/$.ccls. and (OC ! US-PGPUB; l•R I ON I 2014/ 11 t 18I 
! ! ! (component adj2 carrier)) with (primary adj2 ! USPAT; I ! I 14:22 I 
I ! ! cell) with (DL down$1 link) ! USJCR; I I I I 
I ! ! ! DERWENTj I I I 
I ............ i ................ J. .. . ...... i .IBM_TDB J ........................ 1 ................ ...!.. . .......... 1 

r76 i 287 I "370"/$.ccls. and (CC (component adj2 carr;erJ) 'US-FGUB;!•R I ON i 2014/11/181 
I i ! with (primary adj2 cell) with (DL down$1 link) i USPAT; I ! I 14:22 I 
' . ' . ' ' ' ' I i ! i USJCR· I I ' I 
t : ~ : ' ' ' ' ' I i ! i DERWENT! I I I 
I ............ .! .................. ! ........................................................................................................... .! _I.BM_ TDB J ...................... .J ................. .l ......................... 1 
~ . . \ I S177 ! 29 !("20100322173" "20110081913" I ! US-PGPUB;I OR I OFF I 2015/10/01 I 
I ! ! "20130010721" "8634358" I "20120140708" I! USPAT I I I 11:34 I 
I i 1 "20100271970" "20100285809" I i I I I I 
I i l "20110007699" "20130003700" I i I I I I 
I : 1 "20100232373" "20120051306" I : I ! I I 
I j l "20120082125" "20100098012" I j I l I I 
I i ! "20100003997" "20100208679" 1 i I I I I 
I ! ! "20110310856" "20120082125" I ! I I I I 
I j I "20120140708" "20130136084" I "8265030" I j I I I I 
I : ! "20110243039" "8792830" I "20120020317" I: I I I I 
I i ! "8265030" I "20 10007695" I "20110081932" Ii I I I I 
I : ! "20120314675" "20020160784" : I I I I 
I i ! "20110310856" "20100232373" i I I I I 
I : ! "20100296389" "20120020317" : I I I I 
I j ! "20100098012" "20130034073" "8447343" I j I I l I 
I i l "8472368").PN. i I I ! I t ~,~,~''"'-" ~,~,, ,~,~J ,u~u~~ ~u~u~~ ~u~u~~ ~u~u~~ ~u~u~~ ~u~u~~ ~u~u~~ ~u~ ~ ~u~ ~ ~u~ ~"'-" u~~u~ ~u~~u~ ~u, L uu~u~~uuu~u~~uu~ u~~uuu~u~~uu) u~~uuu~u~~uuu~u, L 

r78 i 21250 I (H04W82'08, H04W72'044, H04W72'042).cpc. i US-FGUB;!•R I ON I 2015/10/01 I 
! i ! i USPAT; I ! ! 17:24 I 
! i ! i LJC-l"V'!"l. ! ! ! i 
~; ~ ;~,i ~ ~ t 
I ! ! ! DERWENT! I I I 
I ·~·-·· j ...... ~·-·· l ·-·· .. ·~·-·· .. ·~·-·· .. ·~·-·· .. ·~·-·· .. ·~·-·· .. ·~·-·· .. ·~·-·· .. ·~·-·· .. ·~·-·· j I BM_ TDB _ j ··~·-·· .. ·~·-··~ j ·-··~~·-I ._ ... ~ ... --... ~ ... J 
r79 ! 5857 I (H04W52'367, H04W52'12, H04W52'40).cpc. ! US-FGUB;!•R I ON I 2015/10/01 I 
I i ! i USPAT- I I I 17·24 I 
~ ; ~ ; ' ! ~ ~ . ! 
' ' 1 ' USOCR· , , ' , 
i i l i DERWEN' Ti ! I i 
' ' ! ' i l ' ' 1 ! ! ! I BM TDB 1 ' ! ! ~ , .......... , ; , ...... , .......... J ........ , .......... , .......... , .......... , .......... , .......... , .......... , .......... , .......... , .......... , ; .......... - ........... ! ........................ J .................. J .......................... ! 
r80 ! 5079 I (H04l29/08657, (1)1SS/0252, (1)1SS/02).cpc. ! US-FGUB;!•R j ON ! 2015/10/01 I 
I i l i USPAT; I I I 17:24 I 
! ! ! ! USOCR· i I I I 
~ . ~ . ' ! ~ \ t 

I i ! i DERWENT! ! I I 
I ! ! ! I BM TDB i ! I I 
~ .............. ................~ ........................................................................................................................ - ............ ~ .............. , ......... J ......... , ........ , " .......................... \ 

r81 '0391 ! (H04B1/3833, H04M1/0247, H04M1/0237).cpc. i US-PGPUB;l•R Jl•N 12015/10/011 
i i USPAT; ! j 17:24 ! 
i i USOCR· I ! 
i i DERWENTj I 
i i IBM TDB I I 

--' : J -~--~ ~--~ ~ " [ •620 (H03F3/211, H04B7/0617, H04B7/0669).cpc. j US-FGPUB;i•R •N 2015/10/01 
i USPAT; I 17:24 
! USOCR; I 
! DERWENTj 
i IBM TDB I 

ilil21 1 (S178 S179 S180 S181 S182) and (schedul$4 US-FGPUB;li7R ii7N ,2015/10/011 l near3 down$1 link) and (component near3 USPAT; I 1 117:24 I 
l I I , , 
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!I ! !I carrier) and single with carrier same (plurality ! USOCR; II ii I I 
1 ............ 1 ................ J . :~~~~l~:~~e(~~;i~~c~L down$1 link). with ......... I . p:~:T l ....................... 1 .................. 1 ...................... J r·· I 552 I ((dovld near2 aslely) (cobe,t neac2 baJdemafc) j US-FGUB;!•R I ON I 2015/10/01 I 
I i ! (dirk near2 gerstenberger) (daniel near2 i USPAT; I I I 17:56 I 
I : ! larsson) (lars near2 lindbom) (stefan near2 : USOCR; I I I I 
I i ! parkvall)).in. and ericsson.as. i DERWENTj I I I 
! i ! i I BM TDB I I I I ! ............. · ................ ! ............................................................................................................. ·... - . .' ......................... , ............ ) ........................ .' 

1[185 i• l[S183 and S184 : US-PGPUB;l•R ION 12015/10/011 I i ! i USPAT· I I I 17·56 I 
' ' ! ' ' i ' i • ' Ii I !USOCR;1 I I 
I i I i DERWENTl I I 
I : ! : 1 BM TDB 1 I I I 

I ! ! carrier)same((1stfirst)adj6(radioresource ! USPAT; I I I 18:11 I 
I i ! frame)) and ((2nd second) adj6 component i USOCR; I I I ' 
I : ! adj3 carrier) same ((2nd second) adj6 (radio : DERWENTj I I 
I ............ : ................ j _ resource frame)) _ ..... : _ I BM_ TDB I ..... ........ . .. I . ........ J I 
I S187 i 24 I ("20100322173" I "20110081913" I i US-PGPUB;I OR I OFF I 2015/10/021 
I i 1 "20130003700" I "20100232373" i USPAT I I I 12:23 I 
I j ! "20120051306" I "20120082125" j I ! I 
I : ! "20100098012" 1 "20100003997" : I I I 
I i ! "20100208679" I "20110310856" i I I I 
I j ! "20120082125" I "20120140708" j I I I 
I i ! "20130136084" I "8265030" I "20110243039" Ii I I I 
I j ! "8792830" I "20120020317" I "8265030" I j I I I 
I : ! "20110007695" "20110081932" : I I I 
I i ! "20120314675" "20020160784" i I I I 
I : ! "20110310856" "20100232373" : I I I 
I ! ! "20100296389" "20120020317" ! I I I 
I i I "20100098012" "20130034073" "8447343" Ii I I I 
I i I "8472368") PN i I I I 
~ : ~ • • : ~ ~u~~u~ ~u~~u J !.... .uuu~u~~uuu~~ } uu~u~~uuu~~ ~ ,;;;;;===;;;;;; 

!~LJ1"14030298" i US-PGPUB;IL_J[OFF ! 2015/10/021 
l]l ............................................................................... j USPAT .... ,J ..................... J ................ J 15:41 j r·· ! 198 I ((1st IIIB1) adj6 (cadlo rnsoucce frame)) and ! US-FGUB;!•R , ON I 2015/10/031 I i ! ((2nd second) adj6 component adj3 carrier) i USPAT; I I I 16:15 I 
I ! 1 same ((2nd second) adj6 (radio resource ! USOCR; I I I 1 

I i ! frame)) i DERWENTj ! I 
! ............ i ................ j ............................................................................................................ : .IBM_TDB.,] ...................... ) .................. ! ...................... j r•o ! 1 11" 141 02508" i US-PGPUB;l•R ION 12015/10/131 I i I i USPAT· I I I 14:17 I 
I i ! i USOCR· I I I I 
~ l ~ l , I t ~ ' 

l ............. 1 .................. 1 ............................................................................................................. 1 .. PB~~:TJ ......................... 1 ................... J .......................... 1 r !• !r,;14158378" i US-PGPUB;l•R I0N 12015/10/131 i 1 ! 1 USP'AT· i • , 14· 17 ' 
~ ; ~ : , t ~ ~ • t 
I i ! !USOCR; I I I I 
I i ! i DERWENTl I I I 
I _j ___ J i IBM_TDB I I I I [ • ["14097736" j US-PGPUB;i•R •N 2015/10/131 

i USPAT; I 14:17 I 
i USOCR- I I 
i DERWENT! I 
i IBM TDB I I [,r ll:="1:::::4:::::0:::::06:::::5:::::45:::::"===========1::=u~=1x=:=~=i=::::a:r-I•N 2,o;,r;o/131 

........... ..l . i IBM_TDB I I 
Is194 !11 !1"13875620" !lus-PGPUB;lloR !loN 1120151101131 
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I ! I ! USPAT; ll i I 14:18 I I ! , ! US'.::lCR· I , I I 
I i I i DE,.,.A/EN' r•' I I I , , ! , nvv / I , , 
' ! ' ! I BM TDB ' ' I I ~ .................................... J ........................................................... J ... ... ... ... ... ... ... ... j ... .;:--... ... J .................................................................. J .................................................... J ............ ... ... ! r•s :D,I"13905342" i US-PGPUB;l•R 1• 12015/10/131 I i I i USPAT; I I I 14:18 I 
I i ! i US'.::lCR· I I I I 
~ : ~ : ' t t ~ t 
I ! ! ! DEFM/ENTl I I I 
I ............. ! ............... ! ............................................................................................................. ! .!.!?.~-I~.~ ... I ...................... .J ................. ..l ........................ ..I r·· I, 1

1

"13477988" ! US-PGPUB;l•R I ON I 2015/10/131 I i ; i USPAT· I • ' 14·18 I ~ l ( l ' t t t • t 
I i ! i US'.::lCR; I I I I 

l ............ 1 ................ ..l ............................................................................................................ 1 .. L~~~~l ...................... l ................ ..J ....................... I r•7 ;0!

1

"13293245" i US-PGPUB;l•R I ON i 2015/10/13I 
I ! I ! USPAT· I I I 14· 18 I 
~ ; ~ ; ' t t t • t 

I : ! : US'.::lCR; I I I I 
I ! I ! DERWENTj I I I 
I ....... _, i ... ........! .... ........ ........ ........ ........ ........ ........ ........ ........ ........ -i __ I BM_ TDB I ....... -, .... ___ I ..... J ..... ........ I r· i, 1[;;13875620" ! US-PGPUB;i•R ION 12015/10/131 I i I i USPAT; I I I 14:19 I 
I ! I ! LJS'.)CR· I I I I 
t : ~ : , i t ~. ! 
I ! I ! DERWENTj I , I ___ __] ______ _J ___________________ j 1~¥-~D_B__l ____ .... ___ __j ..... __J_ _ _ J r·· !0!

1

"13993807" ! US-PG~B;l•R I ON 1201.5/10/131 , , , , USPAT, , , , 14.19 1 

I ! I ! US'.::lCR· I I I I 
, ' • ' , ' ; I ' 
I i ! i DERWENT1 ! I I I , I , / , , , 

I ............ J ................ ..l ............................................................................................................ J .L~~-I!?..~ .. 1 ...................... ..l ................ J ......................... 1 ro ;• !1" 13898465" i US-PGPUB;l•R I ON 12015/10/131 I ! I ! USPAT· I I I 14·19 I 
I ! ! ! uCYV"R'· I I I . I 
~ • ( • ..::::,..J\..,, ' t t ~ t 

I ! I ! DERWENTj I I I 
I---------! _______ ------ ! ________ -------- -------- -------- -------- -------- -------- ---- _ ---- _ ---- _ ! !_§M_I~~--j ..................1 ~-----------·! ~--------------------- J 
r;:101 I, 1["13883792" ! US-PGPUB;l•R I ON I 2015/10/13I 
I ! ! ! USPAT; I I I 14:19 I 
I ! I ! US'.::lCR· I I I I 
! ; ~ ; ' t t t t 

, ______ j .. , ________ l ------------------------------------------------------------------------------------- j ~B~~:Ti ______________ J ____________ I .. _______ .. _______ j r2 ;0!

1

"13996405" i US-PGPUB;l•R I ON I 2015/10/13I 
I i ! i USPAT- I I I 14·19 I 
~ : ~ : ' ! ~ ~ . ! 

I _____ I ____ J _______________________________________ I ,~I ______ J ____ J _________ I r03 ;0.1 .. 13883002" i US-PGPUB;I OR l•N 12015/10/131 
I i I i USPAT; I I I 14:20 I 
I i ! i LJS'.)CR· I I I I 
t : ~ : ' ! t \ t 

I ............. 1 ................ 1 ............................................................................................................. 1 .. ~B~~:~.1 ...................... ..J ................. .J ......................... J [• 1

"14812058" j US-PGPUB;l•R •N 2015/10/13i ! USPAT; I 14:20 I 
i US'.::lCR· I I 
! DEFM/ENTj I 
! IBM TDB l I :=,::==============e::;'~~=:::=;J ----- ---- ~ -' [•

1

"8915660" j US-PGPUB;i•R •N 2015/10/131 
! USPAT; I 14:20 I 
! LJS'.)CR· i i 

! DEFM/ENTl I 
i IBM TDBJ I 

IS2""'0""'5 ~:l::1==:;a:=,,1=39""'0""'9""'53""'8""'" ===========:n~u=s-=PG=PU=:a::;B; l!OR !ION !12015/10/ 13I 
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i I UUSSOCRPAT;_' I i I 14:21 I 
I I , I I I 

I ............. ! ............... ! ............................................................................................................ .! .f i~:~1 ..................... J ................. .J ....................... 1 r07 '• ·1"13924238" i US-PGPUB;l•R I ON I 2015/10/131 
I ! ! ! USPAT; I I 1 14:22 I 
I i ! iLJSOCR· I ! ' I ~ • ( • , I t t I 

I i ! i DERWENT/ I I I 
I ............ : ................ 1 ............................................................................................................ : .L§.~_T.g.§...1 ...................... 1 ................ ...! ....................... ! 
rl208; 1 1["13898465" i US-PGPUB;l•R I ON I 2015/10/131 . . ! . . . ' . I ! ! ! USPAT; I I I 14:23 I 
I i ! iUSOCR; I I I I 
I i I i DERWENTj I I I 
! ............ ! ................ J ........................................................................................................... l.lBM_TDBJ ...................... J ... l ................. 1 r· ,0!

1

"13993807" ! US-PGPUB;l•R I ON I 2015/10/131 
• i • i USPAT· • i I 14·23 i i : i : ' I ~ ~ · I 
I i ! iUSOCR; I I I I 
I i I i DERWENTj I I I 

I ........ j .............. !............. . ....................................... J IBM_TDB .. 1 ................. I ......... J .................... 1 

I S210 j 58 ! ("20100322173" I "20110081913" I j US-PGPUB;I OR I ON I 2015/10/131 
I i ! "20130010721" I "8634358" I "20120140708" Ii USPAT; I I I 14:25 I 
I ! ' "20100271970" I "20100285809" ! USOCR; I I I I 
I j ! "20110007699" I "20130003700" j DERWENT! ! I I 
I i ! "20100232373" I "20120051306" i IBM_TDB I I I I 
I ! ! "20120082125" I "20100098012" ! I I I I 
I j ! "20100003997" I "20100208679" j I I I I 
I : I "20110310856" 1 "20120082125" : I I I I 
I i ! "20120140708" I "20130136084" "8265030" Ii I I I I 
I ! l "20110243039" I "8792830" I "20120020317" I! I I I I 
I ! I "8265030" I "20110007695" I "20110081932" I! I I I I 
I i l "20120314675" "20020160784" i I I I I 
I ! I "20110310856" "20100232373" ! I I ! I 
I i ! "20100296389" "20120020317" i I I I I 
I j ! "20100098012" "20130034073" "8447343" I j I I I I 
I ............. : ................ ! .. ~.~.~.?.?.~.~.~::L~: ......................................................................... i ........................ 1 ...................... ..I ................. ..J ....................... I r,, ,01

1

"13906370" i US-PGPUB;l•R ION 12015/10/131 
I i ! i USPAT; I I I 14:38 I 
I i ! i USOCR· I I , I 
~ : ( : ' t t t t 
I i ! i DERWENT! I I I 
1 ............ ! ................ ..l ............................................................................................................ ! .IBM_TDBJ ...................... l ................... 1 ....................... 1 
I S212 ! 58 ! ("20100322173" I "20110081913" I ! US-PGPUB;I OR I ON I 2015/10/131 
I i ! "20130010721" I "8634358" I "20120140708" Ii USPAT; I I I 14:51 I 
I ! ! "20100271970" I "20100285809" ! USOCR; I I I I 
I j ! "20110007699" I "20130003700" j DERWENTj I I I 
I i ! "20100232373" I "20120051306" i I BM TDB I I I I 
' ' ! ' - ' ' ' ' I i 1 "20120082125" I "20100088012" i I I I I 
I i l "20100003997" I "20100208679" i I I I I 
I i ! "20110310856" I "20120082125" i I I I I 
~ : ( : I t t I 

I : ! "20120140708" I "20130136084" "8265030" I: I I I I 
1 ! ! "20110243039" I "8792830" I "20120020317" I! I ' I I 

: "8265030" I "20110007695" I "20110081932" I: I I 
i "20120314675" "20020160784" i I I 
: "20110310856" "20100232373" : I I 
i "20100296389" "20120020317" i I I 
j "20100098012" "20130034073" "8447343" I j I I 

_ j "~4723_68"):PN. j j I 

(H04W88/08, H04W72/044, H04W72/042).cpc. 
and (H04W52/367, H04W52/12, 
H04W52/40).cpc. and (H04L29/08657, 
GJ1 S5/0252, GJ1 S5/02) .cpc. and 
(H0481/3833, H04M1/0247, 
H04M1 / 0237) . cpc. 
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15214 l 36289 I [H04W88/08, H04W72/C>44, H04W72/042, i US-FG'IJB;!•R I ON I 2015/10/131 
I i j H04W52/367, H04W52/12, H04W52/40, i USPAT; I I I 14:56 I 
I i ! H04L29/08657, G01 S5/0252, G01 S5/02, i Us:::cR; I I I I 
I i ! H04B1/3833, H04M1/0247, H04M1/0237).cpc. i DERWENT\ I I I 
I i I i I BM TDB I I I I !--------·, .............. l _________________________________________________________________________________________________________ , -, ----------------------->------------------' ----------------------, 
I S215 i 3 I (H04W88/08, H04W72/044, H04W72/042, i US-PGPUB;I OR I ON I 2015/10/131 
I i I H04W52/367, H04W52/12, H04W52/40, i USPAT; I • I 14:56 I 
I j I H04L29/08657, G01 S5/0252, G01 S5/02, ! Us:::cR; I !, I I 
I i ! H04B1/3833, H04M1/0247, H04M1/0237).cpc. i DERWENT) I I 
I i ! andsinglenear3(CC(componentadj2carrier))j IBM_TDB I I I I 
I i I with (primary adj2 cell) with (DL down$1 link) i I I I I 
! -------------- ---------------- J -------------------------------------------------------------------------------------------------------------- --------------------•-' ------------------) ---------------- ------------------•-' 
r16 ! 553 ! [[davld near2 as1ely) [mbe,t nea,2 baJdemai,) ! IJS.FG'IJB;!•R I ON I 2015/10/13I I ! I (dirk near2 gerstenberger) (daniel near2 ! USPAT; I I I 17:05 I 
I i I larsson) (lars near2 lindbom) (stefan near2 ! Us:::cR; I I I I 
I i I parkvall)).in. and ericsson.as. i DERWENTj I I I 
' , , 1 I BM TDB ' ' 1 ' ~ ........................ J .................................. ~ ............................................................................................................................................................................................................................................... J ............... ,. ........ - ......................... 1 ...................................................................... ~ ...... ,,, ...................... ,,, .... ~ ......... ,,, ..................... ,,, ........ ,.... ......... $ 

r17 '553 I [[[davld near2 as!~y) [mbert near2 baJdemaJ,) 'IJS.FG'IJB;j•R I ON I 2015/10/13I 
I i I (dirk near2 gerstenberger) (daniel near2 i USPAT; I I I 17:05 I 
I i I larsson) (lars near2 lindbom) (stefan near2 i Us:::cR; I I I I 
I i ! parkvall)).in.) and ericsson.as. i DERWENT/ I I I 
I ! ! ! I BM TDB I I I I 
~ """"'""h'h • ,.,,.h,.h,_,,.,.,,.h,.,} ""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h""""'"h'h • '""h'h"" - h'h"""'"'' h,_,,.,.,,.h,_h,_,,.,.,,.h,_, } ,.,,.h,_h,_,,.,,,<u,, .. ''"'h'hh''"'h'hh''"'' r18 ! 131 I [[[davld near2 astey) [mbert near2 baJdemaJ,) ! IJS.FG'IJB;!•R I ON I 2015/10/131 
I ! ! (dirk near2 gerstenberger) (daniel near2 ! USPAT; I I I 17:07 I 
I ! I larsson) (lars near2 lindbom) (stefan near2 j Us:::cR; I I I I 

I .......... ...I ................ !. ~;~~~~l~t~~~.) and ericsson.as. and carrier adj ... ..J _pB~~:Tl ...................... .J ............... ..J ...................... J 
r1• ! 48 I "455"/$.ccls. and [caccle, near3 agg,egatlon) ! IJS.FG'IJB;!•R I ON I 2015/10/13I 
I i ! and ((first 1st) adj6 carrier) same ((1st first) i USPAT; I I I 17:27 I 
I i ! adj6 (radio resource frame)) and ((2nd second) i USOCR; I I I I 
I i ! adj6 carrier) same ((2nd second) adj6 (radio i DERWENTj I I I 
I _______ j ------------- l_ resource frame)) and carrier _adj aggregation ___ j I BM_ TDB _J _________________ I _____ ....L ..... ___________ _J 

I S220: 48 I (H04W88/08, H04W72/044, H04W72/042).cpc. : US-PGPUB;I OR I ON I 2016/03/09I 
I i I and ((first 1st) adj6 component adj3 carrier) i USPAT; I I I 15:13 I 
I i I same ((1st first) adj6 (radio resource frame)) i USOCR; I I I I 
I i I and ((2nd second) adj6 component adj3 i DERWENT/ I I I 
I i I carrier) same ( (2nd second) adj6 ( radio i I BM_ TDB I I I I 
I ! I resource frame)) ! I I I I 
....................................................................................................... J .. ... .. ... .. ... .. ... .. ... .. ... .. ... .. ... .. ... .. ... ........ ... .. ... .. ... , .................................................................................................................................... ...1: ............ ... ... ' 

IUD [=~:~~:~0~~;:r~d::i~~) I ~~"'ILJU 210;~wo•1 
r22 i 35 i 451i/509,522,456.6, 137, 100,575.ccls. and -l IJS.FG'IJB; 'DR I ON I 2016/03/09I 
I i ! (downlink near3 carrier) and (uplink near3 i USPAT; I I I 15:45 I 
I ! ! (primary first initial) near3 carrier) and ! USOCR; I I I I 
't : ( : I ' 't ' 

I _________ J _______________ ! )~~~~~~~) f ~~~~~~r~!x~dj:g~~~~i~~L ............ J _ ~B~~:Tj _____________________ j _______________ J ---------------------- j 
I S223 i O ! (H04B1/3833, H04M1/0247, H04M1/0237).cpc. i US-PGPUB;I OR I ON I 2016/03/09I 
I i I and (((first 1st) adj6 component adj3 carrier) i USPAT; I I I 15:48 I 
' . ! . ' ' ! ' ' I i ! same ((radio resource frame))) and ((2nd i USOCR; I I I I 

i second) adj6 component adj3 carrier) same i DERWENT/ I 
! ((2nd second other another) adj4 (radio ! IBM_TDB I I 

____________ ! ------------------- _resource_ frame))---------------------------------------------------------------------! _________________________ I _________________________ ------------------- __________________________ I 
S224 j O (((david near2 astely) (robert near2 baldemair) j US-PGPUB;I OR ON 2016/03/091 

i (dirk near2 gerstenberger) (daniel near2 i USPAT; I 16:14 I 
i larsson) (lars near2 lindbom) (stefan near2 i USOCR; I I 
i parkvall)) .in.) and ericsson.as. and single near3 i DERWENTj I 
j (CC(component adj2 carrier)) with (primary j IBM_TDB I I 

~, i adj2 cell) with (DL down$1 link) i I~--·-- _ I ril2 (((david near2 astely) (robert near2 baldemair) i US-PGPUB;lilR nN 2016/03/091 
(dirk near2 gerstenberger) (daniel near2 i USPAT; I 16:14 I 
larsson) (lars near2 lindbom) (stefan near2 i USOCR; I I 
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II ! !lparkvall)).in.) and ericsson.as. and (CB ! DERWENT!' ii I I I ! ! (component adj2 carrier)) with (primary adj2 ! IBM_TDB I I I I 
' . ! . ' ' ' ' 
1 ............ : ................ j .cell) . .. .... i ....................... J ....................... 1 .................. 1 ....................... J 
r!226 j 130 I 45&$.ccls. and (downlink near3 carclec) and j US-FGUB;!•R I ON I 2016/03/091 
I i ! (uplink near3 (primary first initial) near3 i USPAT; I I I 17:02 I 
I : ! carrier) and ((second 2nd other next) with : USOCR; I I I I 
I ! , (channel resource)) and (control with ! DERWENTj I I I 
t : i . . : \ ~ ' t I ............ .! ................ i. information) .. . . .. ..................... J .. 1 BM_ TDB 1 ...................... ...1 ................. J .......................... 1 

IS227 j30 !("20120127950" I "20110310819" I ! US-PGPUB;IOR ION 12016/03/091 
I i I "20120275395" I "20120287828" i USPAT; I I I 18:32 I 
I i j "20120039291" I "20100271970" i USOCR; I I I I 
I j !"20120307781"1"20110286436" jDERWENTl I I I 
I i I "20120224535" I "20120140708" i IBM TDB I I I I 
I j ! "20120163288" I "20110299486" j - I I ! I 
I i I "20100098012" I "20120082125 " I i I I I I 
I : ! "20120294273").pn. : I I I I 
! S228 i 10 ! (carrier adj aggregation) and (schedul$3 near3 i US-PGPUB;I OR I ON I 2016/03/09I 
I i ! (downlink DL) with ((first primary initial) near6 i USPAT; I I I 20:46 I 
I j ! (resource radio frequency frame))) and ((first j USOCR; I I I I 
I : I 1st) adj6 component adj3 carrier) same ((1st : DERWENTj I,,, I I 
I : !first)adj6(radioresourceframe))and((2nd jlBM_TDBI , I I 
I : I second) adj6 component adj3 carrier) same : I , I I 
I ! ! ((2nd second) adj6 (radio resource frame)) i L. I I I r2• ,0! "20070030661" i US-PGPUB;l•R I ON I 2016/03/091 
I i ! i USPAT· I I I 21 ·31 I 
~ ; ~ ; , t ~ ~ • t 

I i ! jUSOCR; I I I I 

I ....... ~. i ... ~ .......... 1 ... ·~·--.... ·~·--..... ~·--..... ~·--..... ~·--..... ~·--..... ~·--..... ~·--..... ~ ........ ~. i .. PB~~:Tl ....... ~·-.. ~~· I ~~· .... -1-~ .... ·~· ....... ~ I 
lS230] 76 I 370/329,25>,331.ccls. and (((firS11S1) adj6 ! US-FGUB;!•R I ON I 2016/03/101 I : ! component adj3 carrier) same ((radio resource : USPAT; I I I 09:26 I 
I j ! frame))) and ((2nd second) adj6 component ! USOCR; I I I I 

IIS231·lr···· I (=~~~:;~I::;:~::~:::~:)0::)-1 =~!loR·----1 ON"' l 20i6/W, .! 
I j ! and (schedul$3 assigin$3) with (primary adj j USPAT; I I I 11 :49 I 
I : ! cell) same2 (multiple several set) near3 : USJCR; I I I I 
I : ! component adj2 carrier : DERWENTj I I I 
I i ! i I BM TDB I I I I ! ............ ; ................. .J ............................................................................................................ ; .......... - ........... , ...................... .! .................. : ...................... , 

I S233 ! O ! (H04B1/3833, H04M1/0247, H04M1/0237).cpc. ! US-PGPUB;I OR I ON i 2016/03/16I 
I ! ! and (schedul$3 assigin$3) with (primary adj ! USPAT; I I I 11 :54 I 
I ! I cell) same2 (multiple several set) near6 carrier ! USJCR; I I I I 
I i ! i FPRS; I I I I 
I i I i EA'.J; JA'.J; I I I I 
I i ! i DERWENTi I I I 
~ • ~ • t ~ ' t 

I i ! i I BM TDB I I I I 
, .............................. 1 ....................................................................................................................... - ........... , ........................ , ................... ) ...................... ' r .. ,08 I (H04L5/0053. H04L5/001. H04L5/0094. ! US-PGPUB;l•R I ON I 2016/03/16I 
I j ! H04B1/3833, H04M1/0247, H04M1/0237).cpc. j USPAT; I I I 11 :59 I 
I ! I and (schedul$3 assigin$3) with (primary adj ! USJCR; I I I I 

I ......... ...J ................ J .~~Ps~:~~ ~~~l~~~~i!~veral set) near3 . . .... ...J. pB~~:Tj ..................... .J ................ ...1 ....................... 1 

S235 i 18 (H04L5/0053, H04L5/001, H04L5/0094, i US-PGPUB;I OR ON 2016/03/161 
: H04B1/3833, H04M1/0247, H04M1/0237).cpc. : USPAT; I 12:04 I 
! and (schedul$3 assigin$3) with (primary adj ! USJCR; I I 
! cell) same2 (multiple several set) near3 ! DERWENTj I 
i component adj2 carrier and ( control$4 i I BM_ TDB I I 

. .! .................... adjust$3). near6..(DL.(down$1ink)) ............................... .! ................... ..1 ................................................................... I rn. (H04L5/0053. H04L5/001. H04L5/0094. ! US-PGPUB;lnR ·nN 2016/03/161 
H04B1/3833, H04M1/0247, H04M1/0237).cpc. i USPAT; I 12:06 I 
and (schedul$3 assigin$3) with (primary adj j USJCR; I I 
cell) same2 (multiple several set) near3 ! DERWENTj I 

l i I 
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! ! component adj2 carrier and ( control$4 i I BM_ TDB ll ! i 
I ! adjust$3) near6 (DL (down$Iink)) and (second i I I 1

111

, 

1
11

_ ! 2nd another other) near3 (radio frequency j I _____ _,I,, ___ _ 

! band resources) ! I 
-- ' ,J., '' '' '' '' '' '' '' '' --- ,,, ------'----

I S237 l O ! 455/509,522,456.6,137,103,575.ccls. and i US-PGPUB;I OR ! ON i 2016/03/161 
I i ! (schedul$3 assigin$3) with (primary adj cell) i USPAT; I l,,I, I 12:31 I 
I, I, ! same2 (multiple several set) near3 component i USOCR; I I I 
, . ! adj2 car~ier and (control$4 adjust$3) near6 (Dlj DERWENTj , I I 
i j ! (down$l1nk)) and (second 2nd another other) j IBM_TDB i i I i 
I ________ j ____________ _l _near3 _ ( radio frequency band resources)-------------- j j ___________________ J _______________ J ---------------------- j 

: 

I S238 i 7 ! (A01 B12/006, H04L5/0053, H04L5/001, i US-PGPUB;I OR I ON i 2016/03/16I 
I i ! H04L5/0094, H04B1/3833, H04M1/0247, i USPAT; I I I 12:39 I 
I i i H04M1/0237).cpc. and (schedul$3 assigin$3) i USOCR; I I I I 
I i ! with (primary adj cell) same2 (multiple several i FPRS; I I I I 
I i i set) near3 component adj2 carrier and i EA'.J; JR'.); I I I I 
I j ! (control$4 adjust$3) near6 (DL (down$Iink)) j DERWENTj I I I 
I i ! and (second 2nd another other) near3 (radio i IBM_TDB I I I I 
i i ! frequency band resources) i i i i i 

I S239 i 4 i (H04W88/08, H04W72/044, H04W72/042, ! US-PGPUB;I OR I ON I 2016/03/161 
~ i i H04W52/367, H04W52/12, H04W52/40, l USPAT; ! t ~ 12:47 ! 
I j ! H04L29/08657, G01S5/0252, G01S5/02, j USOCR; I I I I 
I i i H04B1/3833, H04M1/0247, H04M1/0237).cpc. , FPRS' 1 I i I 
I i ! and (schedul$3 assigin$3) with (primary adj ! EA'.J; 'JR'.); I I,,,, I I 

I I I ~~~;::~~ ~~~I~~~~i=~:~~al(~~~tr~~$~3 I Ps~~~T1 ' I I 
I i ! adjust$3) near6 (DL (down$Iink)) and (second ! - I , I I 
I j ! 2nd another other) near3 (radio frequency i I I I I 

I ............ .! ...............! _band_ resources) ...................................................................... .! ...................... J ..................... J ................. _,] ...................... I 
I S240 i O ! ((david near2 astely) (robert near2 baldemair) i US-PGPUB;I OR I ON 12016/03/161 
I j ! (dirk near2 gerstenberger) (daniel near2 j USPAT; I I I 13:28 I 
I i i larsson) (lars near2 lindbom) (stefan near2 i USOCR; I I I I 
I i ! parkvall)).in. and ericsson.as. and (schedul$3 i FPRS; I I I I 
I i i assigin$3) with (primary adj cell) same2 i EA'.J; JR'.); I I I I 
I i ! (multiple several set) near3 component adj2 i DERWENTj I I I 
I ! ' carrier ! IBM_TDB I i I I 
-- _J_ - - - - - - - - --- - - - _J_ -~- - -

EAST Search History (Interference} 

l['!:JEJrSearch_ Query·········································································IEJl~~=~~!or)lp1urals .ll~~~P ........ 1 rs• 'Di 455/451,452.1,509,456.1,522,137,103,575.ccls.1 us- l•R l• i2014/10/31I 
I i i and (control$4) with (resource frequency i PGPUB;I I I 15:24 I 
i j j channel) same (rererv$4 sav$4) near3 (other I USPATi I i I 

1 ............ 1 ........... 1. ~~~n~~~o~~tnother) adj3 (resource frequency J I ...................... ...I ................. .J ........................ ..1 r•o 'Di (Dldown$1ink) with (1st first first primary I us- l•R 1• !2014/10/311 I i i initia) near3 (set group) near6 (radio resource) I PGPUB; i i I 15:26 I 
I I I and (DL down$Iink) with (set group) near6 I USPATI I I I 
I i i (radio resource) with (2nd second other I I I I I 
---~ ---~ another) near2 component I ' -·---_J . . I 

! ! and (schedul$3 assigin$3) with (primary adj PGPUB;I 11 :50 I 
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AMENDMENTS TO THE CLAIMS 

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 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; [[and]] 

receiving 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 

transmitting. on the single downlink component carrier. an indication to assign 

the second set of radio resources when the second user terminal is scheduled 

to receive the downlink transmissions on the multiple downlink component 

carriers. 

2. (Previously presented) The method of claim 1 further comprising transmitting control 

information to the first user terminal on a downlink component carrier to implicitly or explicitly 

indicate the first set of radio resources on the uplink component carrier associated with the 

primary cell. 

3. (Previously presented) 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 radio resources on the uplink component carrier associated with the 

primary cell. 
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4. (Original) The method of claim 3 wherein at least one of the first and second sets of radio 

resources are indicated implicitly by at least one of a downlink control channel index, number of 

downlink component carriers, and user terminal identifier. 

5. (Original) The method of claim 3 wherein at least one of the first and second sets of radio 

resources are indicated explicitly by an uplink control channel index. 

6. (Original) The method of claim 5 wherein the explicit indication is transmitted as radio 

resource control signaling. 

7. (Previously presented) The method of claim 1 further comprising transmitting an 

acknowledgement resource indication on the single downlink component carrier associated with 

the primary cell to dynamically assign said second set of radio resources on the uplink 

component carrier associated with the primary cell to the second user terminal when the second 

user terminal is scheduled to receive downlink transmissions on the multiple downlink 

component carriers. 

8. (Original) The method of claim 7 wherein the acknowledgement resource indication selects 

the second set of resources from a semi-static set of uplink resources. 
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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 associated with the primary cell; 

[[and]] 

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 

the second set of radio resources when the second user terminal is 

scheduled to receive the downlink transmissions on the multiple 

downlink component carriers. 

10. (Previously presented) The base station of claim 9 wherein the controller is further 

configured to transmit control information to the first user terminal on a downlink component 

carrier to implicitly or explicitly indicate the first set of radio resources on the uplink component 

carrier associated with the primary cell. 
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11. (Previously presented) The base station of claim 9 wherein the controller is further 

configured to transmit 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. 

12. (Original) The base station of claim 11 wherein the controller is further configured to indicate 

at least one of the first and second sets of radio resources implicitly by sending at least one of a 

downlink control channel index, number of downlink component carriers, and user terminal 

identifier. 

13. (Original) The base station of claim 11 wherein the controller is further configured to indicate 

at least one of the first and second sets of radio resources explicitly by sending an uplink control 

channel index. 

14. (Original) The base station of claim 13 wherein the controller is further configured to send 

the explicit indication as radio resource control signaling. 

15. (Previously presented) The base station of claim 9 wherein the controller is further 

configured to transmit an acknowledgement resource indication on a downlink component 

carrier to dynamically assign said second set of radio resources on the uplink component carrier 

associated with the primary cell to the second user terminal when the second user terminal is 

scheduled to receive downlink transmissions on the multiple downlink component carriers. 

16. (Original) The base station of claim 15 wherein the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources. 
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17. (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 on an uplink component carrier associated 

with a primary cell, control information associated with the downlink transmissions 

responsive to receiving an assignment of 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; [[and]] 

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 multiple downlink component 

carriers including the single downlink component carrier associated with the primary 

cell for the downlink transmission, 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 

receiving. on the single downlink component carrier. an indication to assign the 

second set of radio resources when the user terminal is scheduled to receive 

the downlink transmissions on the multiple downlink component carriers. 

18. (Previously presented) The method of claim 17 further comprising transmitting user data on 

the second set of radio resources if a single downlink component carrier associated with a non

primary cell is assigned for the downlink transmission. 

19. (Previously presented) The method of claim 17 further comprising receiving control 

information from the base station on a downlink component carrier implicitly or explicitly 

indicating the second set of radio resources on the uplink component carrier associated with the 

primary cell. 
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20. (Previously presented) The method of claim 19 wherein receiving control information 

comprises receiving at least one of a downlink control channel index, number of downlink 

component carriers, and user terminal identifier implicitly identifying said second set of 

resources. 

21. (Original) The method of claim 19 wherein receiving control information comprises receiving 

an uplink control channel index explicitly identifying said second set of resources. 

22. (Original) The method of claim 21 wherein the explicit indication is received as radio 

resource control signaling. 

23. (Previously presented) The method of claim 17, further comprising receiving, from a base 

station, an acknowledgement resource indication on the single downlink component carrier 

associated with the primary cell to dynamically assign said second set of radio resources on the 

uplink component carrier associated with the primary cell when the user terminal is scheduled to 

receive downlink transmissions on the multiple downlink component carriers. 

24. (Original) The method of claim 23 further comprising selecting the second set of resources 

from a semi-static set of uplink resources responsive to the acknowledgement resource 

indication. 

Page 7 of 16 



Samsung Ex. 1005 
Page 459 of 662

Application No. 12/896,993 
Attorney Docket No. 4015-6942 

Client Reference No. P30138-US2 

25. (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 on an uplink component carrier associated 

with a primary cell responsive to receiving an assignment of 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; [[and]] 

select a second set of radio resources on the uplink component carrier 

associated with the primary cell responsive to receiving an assignment of 

multiple downlink component carriers including the single downlink 

component carrier associated with the primary cell for the downlink 

transmission, 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 

receive, on the single downlink component carrier, an indication to assign 

the second set of radio resources when the user terminal is scheduled 

to receive the downlink transmissions on the multiple downlink 

component carriers. 

26. (Previously presented) The user terminal of claim 25 configured to transmit user data on the 

second set of radio resources if a single downlink component carrier associated with a non

primary cell is assigned for the downlink transmission. 
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27. (Previously presented) The user terminal of claim 25 wherein the controller is further 

configured to receive control information from the base station on a downlink component carrier 

implicitly or explicitly identifying the second set of radio resources on the uplink component 

carrier associated with the primary cell. 

28. (Original) The user terminal of claim 27 wherein the controller is further configured to receive 

at least one of a downlink control channel index, number of downlink component carriers, and 

user terminal identifier implicitly identifying the second set of radio resources. 

29. (Previously presented) The user terminal of claim 27 wherein the controller is further 

configured to receive an uplink control channel index explicitly identifying the second set of radio 

resources on the uplink component carrier associated with the primary cell. 

30. (Original) The user terminal of claim 29 wherein the controller is further configured to receive 

the explicit indication as radio resource control signaling. 

31. (Previously presented) The user terminal of claim 25 wherein the controller is further 

configured to receive, from a base station, an acknowledgement resource indication on a 

downlink component carrier dynamically assigning said second set of radio resources on the 

uplink component carrier associated with the primary cell when the user terminal is scheduled to 

receive downlink transmissions on the multiple downlink component carriers. 

32. (Original) The user terminal of claim 31 wherein the controller is configured to select the 

second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication. 
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33. (Currently amended) A method implemented by a user terminal in a mobile communication 

network, the method comprising: 

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 associated with a primary cell 

responsive to receiving an assignment of a first 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 first downlink component carrier associated with the primary 

cell; [[and]] 

transmitting control information associated with the downlink transmission on a second 

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

cell responsive to receiving an assignment of the first downlink component carrier 

associated with the primary cell and a second sinfJle 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 the first downlink component carrier and the second si-A§le 

downlink component carrier and the second set of resources are additional 

resources as compared to the first set of resources; and 

receiving, on the first downlink component carrier, an indication to assign the 

second set of radio resources when the user terminal is scheduled to receive 

the downlink transmissions on the first and second downlink component 

carriers. 
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34. (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 downlink transmissions, the controller configured to: 

select a first set of radio resources on an uplink component carrier associated 

with a primary cell responsive to receiving an assignment of a first 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 first downlink 

component carrier associated with the primary cell; [[and]] 

select a second set of radio resources on the uplink component carrier 

associated with the primary cell responsive to receiving an assignment of the 

first downlink component carrier associated with the primary cell and a 

second siR~le 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 

the first downlink component carrier and the second siR~le downlink 

component carrier and the second set of resources are additional resources 

as compared to the first set of resources; and 

receive, on the first downlink component carrier, an indication to assign 

the second set of radio resources when the user terminal is scheduled 

to receive the downlink transmissions on the first and second downlink 

component carriers. 

35. (Previously presented) The method of claim 1, further comprising: 

receiving user data on the second set of radio resources if a single downlink component 

carrier associated with a non-primary cell is assigned for the downlink transmission. 
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36. (Previously presented) The method of claim 1, further comprising: 

receiving control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

37. (Previously presented) The base station of claim 9, further configured to: 

receive user data on the second set of radio resources if a single downlink component 

carrier associated with a non-primary cell is assigned for the downlink transmission. 

38. (Previously presented) The base station of claim 9, further configured to: 

receive control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

39. (Previously presented) The method of claim 17, further comprising: 

transmitting control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

40. (Previously presented) The user terminal of claim 25, further configured to: 

transmit control signaling on the second set of radio resources if a single downlink 

component carrier associated with a non-primary cell is assigned for the downlink 

transmission. 

41. (Previously presented) 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. 
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42. (Previously presented) The base station of claim 9, further configured to: 

if the first user terminal is scheduled to receive downlink transmissions on a second 

single downlink component carrier associated with a non-primary cell, receive 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. 
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43. (Currently amended) A method implemented by a base station of receiving control 

information from a first user terminal and a second user terminal, the method comprising: 

scheduling 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; and 

receiving on a first set or a second set of resources on an uplink component carrier 

associated with a primary cell, including: 

receiving control information associated with the downlink transmissions to the 

first user terminal on the first set of radio resources on the 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; [[and]] 

receiving control information associated with the downlink transmissions to the 

second 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 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 the second set of radio resources when the second user 

terminal is scheduled to receive the downlink transmissions on the 

multiple downlink component carriers. 
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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 the primary cell and the second user 

terminal on multiple downlink component carriers including the single 

downlink component carrier associated with the primary cell; and 

receiving on a first set or a second set of resources on an uplink component 

carrier associated with a primary cell, including: 

receive control information associated with the downlink transmissions to 

the first user terminal on the first set of radio resources on the 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; [[and]] 

receive control information associated with the downlink transmissions to 

the second 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 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 the second set of radio resources when the second user 

terminal is scheduled to receive the downlink transmissions on 

the multiple downlink component carriers. 

45. (Previously presented) The method of claim 1, wherein the first user equipment is the same 

as the second user equipment. 
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46. (Previously presented) The method of claim 1, wherein the first user equipment is different 

from the second user equipment. 

47. (Previously presented) The base station of claim 9, wherein the first user equipment is the 

same as the second user equipment. 

48. (Previously presented) The base station of claim 9, wherein the first user equipment is 

different from the second user equipment. 

49. (Previously presented) The method of claim 43, wherein the first user equipment is the 

same as the second user equipment. 

50. (Previously presented) The method of claim 43, wherein the first user equipment is different 

from the second user equipment. 

51. (Previously presented) The base station of claim 44, wherein the first user equipment is the 

same as the second user equipment. 

52. (Previously presented) The base station of claim 44, wherein the first user equipment is 

different from the second user equipment. 
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National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 
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National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 
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Application No. 12/896,993 
Attorney Docket No. 4015-6942 

Client Reference No. P30138-US2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of David Astely et al. 

Serial No.: 12/896,993 

Filed: October 4, 201 O 

For: PUCCH Resource Allocation for Carrier 
Aggregation for L TE-Advanced 

Docket No: 4015-6942 / P30138-US2 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Examiner: Md K. Talukder 

Group Art Unit: 2648 

Confirmation No.: 1015 

AMENDMENTS AND REQUEST FOR CONTINUED EXAMINATION 

This paper is being filed prior to the payment of the issue fee to re-open prosecution in 

this matter based on amendments to the claims described herein and a separately-filed 

information disclosure statement (IDS). Reconsideration is respectfully requested in light of the 

amendments and/or remarks below, and with an express Request for Continued Examination 

(RCE) under 37 C.F.R. § 1.114. The Office is hereby authorized to charge any fees required for 

entry of this paper to Deposit Account 18-1167. 
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AMENDMENTS TO THE CLAIMS 

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 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 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. 

2. (Previously presented) The method of claim 1 further comprising transmitting control 

information to the first user terminal on a downlink component carrier to implicitly or explicitly 

indicate the first set of radio resources on the uplink component carrier associated with the 

primary cell. 

3. (Previously presented) 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 radio resources on the uplink component carrier associated with the 

primary cell. 
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4. (Original) The method of claim 3 wherein at least one of the first and second sets of radio 

resources are indicated implicitly by at least one of a downlink control channel index, number of 

downlink component carriers, and user terminal identifier. 

5. (Original) The method of claim 3 wherein at least one of the first and second sets of radio 

resources are indicated explicitly by an uplink control channel index. 

6. (Original) The method of claim 5 wherein the explicit indication is transmitted as radio 

resource control signaling. 

7. (Currently amended) The method of claim 1 further comprising transmitting an 

acknowledgement resource indication on the single downlink component carrier associated with 

the primary cell to dynamically assign radio resources in said second set of radio resources on 

the uplink component carrier associated with the primary cell to the second user terminal when 

the second user terminal is scheduled to receive downlink transmissions on the multiple 

downlink component carriers. 

8. (Original) The method of claim 7 wherein the acknowledgement resource indication selects 

the second set of resources from a semi-static set of uplink resources. 
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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 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. 

10. (Previously presented) The base station of claim 9 wherein the controller is further 

configured to transmit control information to the first user terminal on a downlink component 

carrier to implicitly or explicitly indicate the first set of radio resources on the uplink component 

carrier associated with the primary cell. 
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11. (Previously presented) The base station of claim 9 wherein the controller is further 

configured to transmit 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. 

12. (Original) The base station of claim 11 wherein the controller is further configured to indicate 

at least one of the first and second sets of radio resources implicitly by sending at least one of a 

downlink control channel index, number of downlink component carriers, and user terminal 

identifier. 

13. (Original) The base station of claim 11 wherein the controller is further configured to indicate 

at least one of the first and second sets of radio resources explicitly by sending an uplink control 

channel index. 

14. (Original) The base station of claim 13 wherein the controller is further configured to send 

the explicit indication as radio resource control signaling. 

15. (Currently amended) The base station of claim 9 wherein the controller is further configured 

to transmit an acknowledgement resource indication on a downlink component carrier to 

dynamically assign radio resources in said second set of radio resources on the uplink 

component carrier associated with the primary cell to the second user terminal when the second 

user terminal is scheduled to receive downlink transmissions on the multiple downlink 

component carriers. 

16. (Original) The base station of claim 15 wherein the acknowledgement resource indication 

selects the second set of resources from a semi-static set of uplink resources. 
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17. (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 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 resource on multiple 

downlink component carriers including the single downlink component carrier 

associated with the primary cell for the downlink transmission§., 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 

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. 

18. (Cancelled) 

19. (Previously presented) The method of claim 17 further comprising receiving control 

information from the base station on a downlink component carrier implicitly or explicitly 

indicating the second set of radio resources on the uplink component carrier associated with the 

primary cell. 
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20. (Previously presented) The method of claim 19 wherein receiving control information 

comprises receiving at least one of a downlink control channel index, number of downlink 

component carriers, and user terminal identifier implicitly identifying said second set of 

resources. 

21. (Original) The method of claim 19 wherein receiving control information comprises receiving 

an uplink control channel index explicitly identifying said second set of resources. 

22. (Original) The method of claim 21 wherein the explicit indication is received as radio 

resource control signaling. 

23. (Currently amended) The method of claim 17, further comprising receiving, from a base 

station, an acknowledgement resource indication on the single downlink component carrier 

associated with the primary cell to dynamically assign radio resources in said second set of 

radio resources on the uplink component carrier associated with the primary cell when the user 

terminal is scheduled to receive downlink transmissions on the multiple downlink component 

carriers. 

24. (Original) The method of claim 23 further comprising selecting the second set of resources 

from a semi-static set of uplink resources responsive to the acknowledgement resource 

indication. 
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25. (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 on an uplink component carrier associated 

with a primary cell responsive to receiving an assignment of radio resources 

2.n..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; 

select a second set of radio resources on the uplink component carrier 

associated with the primary cell responsive to receiving an assignment of 

radio resources on multiple downlink component carriers including the 

single downlink component carrier associated with the primary cell for the 

downlink transmission§., 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 

receive, 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. 

26. (Cancelled) 

27. (Previously presented) The user terminal of claim 25 wherein the controller is further 

configured to receive control information from the base station on a downlink component carrier 

implicitly or explicitly identifying the second set of radio resources on the uplink component 

carrier associated with the primary cell. 
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28. (Original) The user terminal of claim 27 wherein the controller is further configured to receive 

at least one of a downlink control channel index, number of downlink component carriers, and 

user terminal identifier implicitly identifying the second set of radio resources. 

29. (Previously presented) The user terminal of claim 27 wherein the controller is further 

configured to receive an uplink control channel index explicitly identifying the second set of radio 

resources on the uplink component carrier associated with the primary cell. 

30. (Original) The user terminal of claim 29 wherein the controller is further configured to receive 

the explicit indication as radio resource control signaling. 

31. (Currently amended) The user terminal of claim 25 wherein the controller is further 

configured to receive, from a base station, an acknowledgement resource indication on a 

downlink component carrier dynamically assigning radio resources in said second set of radio 

resources on the uplink component carrier associated with the primary cell when the user 

terminal is scheduled to receive downlink transmissions on the multiple downlink component 

carriers. 

32. (Original) The user terminal of claim 31 wherein the controller is configured to select the 

second set of resources from a semi-static set of uplink resources responsive to the 

acknowledgement resource indication. 
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33. (Currently amended) A method implemented by a user terminal in a mobile communication 

network, the method comprising: 

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 associated with a primary cell 

responsive to receiving an assignment of radio resources on a first 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 first downlink component carrier associated 

with the primary cell; 

transmitting control information associated with the downlink transmission§. on a second 

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

cell responsive to receiving an assignment of radio resources on the first downlink 

component carrier associated with the primary cell and a second 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 the first downlink component carrier and the 

second downlink component carrier and the second set of resources are additional 

resources as compared to the first set of resources; and 

receiving, on the first 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 first and second downlink component 

carriers. 
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34. (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 downlink transmissions, the controller configured to: 

select a first set of radio resources on an uplink component carrier associated 

with a primary cell responsive to receiving an assignment of radio resources 

2.n..a first 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 first 

downlink component carrier associated with the primary cell; 

select a second set of radio resources on the uplink component carrier 

associated with the primary cell responsive to receiving an assignment of 

radio resources on the first downlink component carrier associated with the 

primary cell and a second 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 the first downlink component carrier and the second 

downlink component carrier and the second set of resources are additional 

resources as compared to the first set of resources; and 

receive, on the first 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 first and second 

downlink component carriers. 

35. (Cancelled) 

36. (Currently amended) 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 is assigned for 

the downlink transmission§.. 
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38. (Currently amended) The base station of claim 9, further configured to: 

receive control signaling on the second set of radio resources if radio resources on a 

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

the downlink transmission§_. 

39. (Currently amended) The method of claim 17, 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 is assigned 

for the downlink transmission§_. 

40. (Currently amended) The user terminal of claim 25, further configured to: 

transmit control signaling on the second set of radio resources if radio resources on a 

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

the downlink transmission§_. 

41. (Previously presented) 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. 

42. (Previously presented) The base station of claim 9, further configured to: 

if the first user terminal is scheduled to receive downlink transmissions on a second 

single downlink component carrier associated with a non-primary cell, receive 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. 
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43. (Currently amended) A method implemented by a base station of receiving control 

information from a first user terminal and a second user terminal, the method comprising: 

scheduling 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; and 

receiving on a first set or a second set of resources on an uplink component carrier 

associated with a primary cell, including: 

receiving control information associated with the downlink transmissions to the 

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

second 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 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. 
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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 the primary cell and the second user 

terminal on multiple downlink component carriers including the single 

downlink component carrier associated with the primary cell; and 

receiving on a first set or a second set of resources on an uplink component 

carrier associated with a primary cell, including: 

receive control information associated with the downlink transmissions to 

the first user terminal on the first set of radio resources on the 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; 

receive control information associated with the downlink transmissions to 

the second 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 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. 

45. (Previously presented) The method of claim 1, wherein the first user equipment is the same 

as the second user equipment. 
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46. (Previously presented) The method of claim 1, wherein the first user equipment is different 

from the second user equipment. 

47. (Previously presented) The base station of claim 9, wherein the first user equipment is the 

same as the second user equipment. 

48. (Previously presented) The base station of claim 9, wherein the first user equipment is 

different from the second user equipment. 

49. (Previously presented) The method of claim 43, wherein the first user equipment is the 

same as the second user equipment. 

50. (Previously presented) The method of claim 43, wherein the first user equipment is different 

from the second user equipment. 

51. (Previously presented) The base station of claim 44, wherein the first user equipment is the 

same as the second user equipment. 

52. (Previously presented) The base station of claim 44, wherein the first user equipment is 

different from the second user equipment. 
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Application No. 12/896,993 
Attorney Docket No. 4015-6942 

Client Reference No. P30138-US2 

After entry of this Amendment, claims 1-17, 19-25, 27-34, 36 and 38-52 are pending. 

Claims 1, 7, 9, 15, 17, 23, 25, 31, 33-34, 36, 38-40 and 43-44 are amended. Support is 

described by Applicant's disclosure such as at paragraphs (0009], (0010], (0011] and (0012]. 

Claims 18, 26, 35 and 37 are cancelled. No new matter is introduced by the present Response. 

Favorable consideration is respectfully and earnestly solicited. 

Dated: June 20, 2016 

Respectfully submitted, 
.~:;.:":~•;;~:,/ j~_.,,w•••> 

·•';r /, ../.✓ ,....;,-,,.•· 
.,,.. • ./,./✓/ , ;, ~ •• 

/ /·(;,' , .. /·-v>,U,-t .,,...--'····-·• ,,_;.7 
Edward M. Roney 
Registration No. 62,048 
Phone: 919.719.4870 
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<l. fltllMX:fiJ ~ * 3 /}r~ fj<J )Yri~' jt tH.i. :{:E J·' J~ ,t,t* 1fili m f1i} ~ :g :i m "t1 # )t ~~z lfJ * 
* U-:1 lf.t ;~?i L I.. illfc•• :i;>z; f""' r./r] c~, ~ .:ft. "£: ~ rh 1/i- -~,- .;ti,. yd: m .6.. F=- ir{t ,/ll: ~ '*' ;~ :fs L'-,. m'.H>;; r.ff iY,! ;.+• foll' J \ -.P,~\!. J.l:J ... , ... V;r:. } -;- 1::1 • ·, ! t. (~ , 1i/ : JC i}.-l! A!J.. / .J'o .- ;1i,,, I , .,.J ✓-!t) .. 11,.X. * r--~ JQ U'J , 1--1 ,!,tb J.: ~ y . ._ iJh, 7J- J::IL.f ... ,,.....\l... i-1 :; " : .:tt'· '1., J:\., 

P = LCM (PL ... , Pn) , 11x: 1L P = 0. 5 X LCM (Pl, .. . , Pn) :Jtq.:i, Pi, . . . , Pn 5HJ1JJ.J.F• 
lrD ~~*?ft .:P Hrff 5t ;Oel~ £% ffc jirf:ft ~ ~w 1¥.J # x ~~ti fl~ m ':itrn<J :f if~ 5Hfct~ tl , P f:; i!-tiltr * 
ffUt:;})t~~J{f~irfr~R'~mmfl~~iH}~.t:t~, LCM(Pl, . . . , Pn) ;'h Pl , ... , Pn ¥J! uJ,0{fi 
fz,x'.tT P = 0. 5XLCM(Pl, .. . , Pn) mnJ.IiµJJ~ LCM.(PL .. . , Pn) mod2 = O. 

5. 11aH1<.f1j~>}( 2 rJrJ.£1¥.J ::,11t, Jt1'#nE:tt+' Br ~ff'~W:~i~¥.t1i cp )V:~.:f&:i&~fo.-ftH¥J 
1f-i ~ tt~ '.6ti),iii'.JHHi:!*fLJ.i, m;j~rjiiJ:~tft rt, , 7)-~~i&:~1.l-J5 1¥.J '.6t it;;ij}l![i:t~&I ~,ti : 

mm•ill~~~*~•••~~~•~~•n*~~N.ffl#~~5~*~~ffi~• 
il~:5:l-~ ·1-l!lx~-t~~i~~.fi ; 

mt-J.tH~.tk~ILE§- · i"l:ttt-~:!fil'~ :I&'li' , 1}j:1-JI.wws ~ft~t~rnffl- t- t:t tirn1I~. Ffr;tr=i· ,:r:::t 
~~ r,; ~ 1'.i. ii u<1 i1.i~~mi'H~ m ..... 1- t~1;'J:Jtfr70. 

6. ::-1H/f.t:z:f1J~>Y< 2 &r J.ta<rirrt , JtW¥tiE:tE J·, wr >£i-1tW.iJtiill ~1:'Ji/1'1 '5:i'x{&i&:~ * FP t-<1 

w ]!'. f.t~ ¥,i ¥J.~ :5H1ii:! *}L,/~!'., 11i jj~ir.thtt~ t:ff. ~ • 7)-Y.: ~Wl ~ 1-l-J§ 1¥.J ¥,i $1~ :5} 1fc 'It IJl ii).~ : 
¼8 ·!;i!.J,ti>1t -z;· ~.t,; •·t 1 A ~, :/.1'· ,'.-dr E'1<A 1=-: •'k ,$ ,w. t,•J ~,~· L~ iffi;i,t,,'., l'E' jz.; ;;, ~* ;.>:1; :.tl, t,t·J ..t!!:,,.,.bt i;r. rJ·1 ·n<Vn i,:A;. A.:r ~ ...:Jl, •·. ,)) ...x... .-l=X$<. :9t<':. IJ / • LJ ' •" .. r.t!. tl~ .)J.. 1/,,'t,/l 1:1!.11r .:L ,~- ' ! t--0-11· ,.x . ;!_;~ l[.X.tJ~ ·rti ...!X!i 't::~ :rcs :..,~, 

~iJ]!ffe.5:r7v- t~$-i'-~W±Jc~Ji; 

$,Ei.:: ·t ;·,-:;J·,~~;.,±,:"<1 ,+rtJ!; <it,•,f:iJ-L':fiB'{1~ ,'ii'it-),1 ~1-l 1~·'{, N A1-~/A':'<J:f.1. r.U :·f .. -1.l;,: n· N=.!. • ·!'1· rJ-i N 7' '.-r 
• \l /71 ' Fl ., ... -r~ux o~; I- .!11.!i ~ . .:..i:J~ .., .!/~ {J)j". ... .... ..:-1_ .. J / '.J ,. .:J-t (J}f. .,., ,;Jj. ;..!~' . • 2k ,?¼ l , 'J 

~&i ~$.:FJt ril. ··f 9.t B~ 1'-~, P ~ i$. J£¥. ~ i:p # 13'.l<;ri:{~W -fo.'i FR ff:! :;r,, ~ f:JiJ'lii';J # ~lt.ii.f.:[, k f,J :A: _.F ~5, 
f O fi'']J!~~ ; 

2 

Samsung Ex. 1005 
Page 496 of 662 



CN 101755208 A 

W~ 5t ii\ t1I~'. , ~ .\'t.i.tii i-1~ m r4:: lfJ 3-Ji iJI ft ff till~: , ~ tifi : 
~-~~-3~m~.%0~-~~m•~~-~E~~1 

2/3~ 

HUJJJF, ~~:t_! ~ t.lf rr *-5}~~~ WFM7 '.~t(t-J '.i?f ~ffi:'rHIU.tr.,~ , Mi J.E:¥.~llt~flt 1i1 , -6-5-}~tl 
~ , •'•'•1:1} ,n, 8·'J ~!P ' (,Z: /4~= ,;,>-1''" 1..f\ 1 , rn_ · ' 'J,t ~,,,hr;? T· r-~r- r,\f -r-: .. . ;.a ,.. ' ...-"'-' . ,:.,--. , .,, J ,-, l J 1-• r..."- • 

Bf~ :JtH\5 Mi Jit J¥- f@H=1 (l0 16.'f i~ ;Hi~ *!1. tit, tr:rift i~ it!:J§HJE i:p EPJ Wi ;i~ :r} tic:~ oc , 'E1 M JtHJ! M 
jft* rfE ~.i ;-5)-3t {x it i'.l<f/fi ~'. (i<J t'.'i ifi 7H1-a#J1./t, 1 ~ ;I~~jjj: * ~t +1 , :.§-1-} Y.:ilt~~ 1'.1½ ~:ti if!H} ~ ·t~ 

8 ' El -!ti! 4-rr :r. ,1 -,_.1 -£- ~ ~;i; :;,1~ f h -,... ' + r-1· 1kl· , . ,. ·/,~ ···• r:,r.: .;-;ii- -i:E! -i:E!. I"'"- '•~?ls- ;;;; <4:.: i:p /..r_ A ~- ;;;1• ',ili 
.• f,'<llr~'O\.;T~ :ffe!-:i( i r11x.i1fo ~'J{J.~, /·H ci'f!i:u:--:r-, Jrxi.A,x11r,, ,i::1 fr:u;fl(-tl".:'.r~'-'Jl, l ·"t-T/J .X.'li.'47&✓-

B'-J ;Ni' '.fl Hi *~JJ!'. 5} i!fc.t'i~, iffiJEWi :it:J1Uit ;:l:i , .;; jf 3Z:ft~ A<J 1W~ l¥J ~ v.iH} lie~~ as-it~ 1~ :i-t 
.7J : 

P c::: k ><Pl , ~ill:~, P = 0. 5XkX Pl ;-!tCf, Pl. 3/;J ;'§(,J~-~~#E:p - -i'·-5-}~¼1))1;!(~~~ma~ 
'i:'"' "-" .,,_ 0 i;::, ,..,_""' p >/. ,,~, -~~ -z:- ' z· rh ' , · '"- .i.· 3"¼, -'.;, &.,~t- -,,. r.1-t m "" 1.'>- ;;o .:,:,.. """ • .,1. 1. ,.. :,l': :r ? ati •'111: *fr -~ t'/J1,,.; fn~l.1LJX, / ·;) i~J.....?t/J'fJC ... r 1t{)J ... v.... !:f.X:i.¼: ~t'.J Tli J..\!, Jl'J .v.t v,..~ ; J· r:lL.lT.!l/ji., k /') :;,T#_J .. ;_.• 1:J'J~g:19l, 

xt T· P = 0. 5 X k X Pl rrtr~tillUi'.: (k X Pl) mod2 = On 

9. ;m!~$J(5l:Ll J1 :1t 7 )l)T~tfJjjyi:, JIJ,1'1iEtt:T, Elr:i£Th/.1M~:ln:J.f-fet l=P ~ft xi&:1& 1¥.J~m 
B'~ :&t iJJH}lfc:J.:v.~, Jij~i~:iJ!:¥ ~'t. 9, .,g.-5-} 5(~i[.1,z A~ 18.f ;:}~7} fl'c'tff ?5?,1'.i!.ti : 

Wffl•~~~~- ~#~--~ffl-~fi•#~tt~. --~~~~~~~-~Mffl -~~~---*~-~~$~--~ffl ; 
;¼fff-~- ·m 'fr.J;i ff' I. ' " • A ~,,, •1.r.111.r1 .. f ,.._,, 1·1 N·- p 'Jtr.t: " ,,,,, '"ij;;"J;~'···1 ·-,. :f:R" IT:! ' "'-' I .. ,:f.';'t''"' ;. t . ; rrJ,' '/ ✓1'1?:f-:v•, ,., . . tx ··-=- - ....... ' .. : N ;,J -r,t,i i· .. ,,.,, .. , .. ·•. ' /'l'i,r.l j) 

. .1 • · , ..,,.._ u,.;., i''-✓ • • • ., :J . ,;,, .... v,-;;\ '- .,,. . r,,._ , • 2 k , - . ... ... .. ' , 7 ~ . ..> • ~ ~ .. ' 

~-~~-~~#~••~m•~~re~&.k~~T~Tooo••: 
~~W~!~~M~~~~~-~~PT~~••fu1~~m,1•~-... 1,1rJ ... u ~ T .!fi..7.1'" J:l~J f) J:'-11 F.l/,1\ f:f' y, ·,1;p ~ ... ti ., * T JJ.J.. Wf.,_1;A .1 :J ,,. ., ~L ~ v :... .. 

1.0. +~rnMR;rLl~ )1< 6 EX 9 .rfi:ilA<J1i~. J!;!J:i~uEIT-f·' 1'1r:rl~UTHtt\JtA:Mtr-.rjJ ;:;(tf;r lF ~ t1 
•~m~•cp•~~~0~ma~M:~-••~m~•+,m-~~ffm~~••~m 
fmi:p ~ ,t:?£~~fi{Jj}i1jt~i;to 

11. H·HIH~t1J ~31< l 1o/rIB(t'"}i;r~, ;!s!-A1H.iI/(f-=f, lfiMi!i ; 
~ct~~+•~re•~~~~~-~~•*~•~~••»~~& ; 
~~.~tr~•~~~ffl•m~•cp~*x•~~~-~-~~~~~~~~~~; 
ex~·, iiJJ.ut·ffl •<J JJ ft~))1:it1:;%tt i:p,3-jt 1i.:i:lti8l 1'.J<J 11f~ (.J{J~~,ij(JHiGtL.~~:Bsm~ ~lffl o 

?* titr( liffi ;t if!. :,c, m +t-~ ~ ~ r~ fiJ a<J FA rf:iJ ;,W: ~ .~m cp a'~~~~ 0-gt.: -r.ui. ~fu :i: i~ 31tff.,. i1E cp 
l¥J '.6tii✓~5}JrG;/,:v.m'. ; 

mm0re•~.ffl T*•~~•••~•~m•~oo~ill~m~~m•7T~tt~.m 

I ~t :t!ti/& t'Vf-U~ * 12 !fr j;_li F.I~ ~ ~ 19.: i · , Jttf tiI ti>f-. 
Jifi'i£~~fifh::-~-5G131% : 
~ JiJl_ {-9); ~, ffl -f t1U!;zfa rt;J ~ tL~ME ;:p , ~ x ?¥,;ii;~ 8½ 1W W. $~ ~ v;t ~,t E{~ ft. fl : 
•~•*·m-=i=:mm~~-~~~~m~~~*~cp03Z:••~*fu~••~re~ 

3 

Samsung Ex. 1005 
Page 497 of 662 



CN 101 755208 A 

!!1, ?w.flii'f31t]Udt cp, 1} 3tft.;if.HR1i-Ji§' ~~1fl'~~~~if~~Hfct~Fx ; M*••*~•~~~ =•~-~.ffl~Wlli•~-*~~M-~~~~:5t~-~-
14. :W W:N f tl ~ * 13 Wr 3£ El<J ix-~, Jt1~1iftt>f : P.!f :l£11ff1 JE,1:¼JJUl ft Ffl + 1fHtJ§ li'.iJ ~ $ 

x:~·ri-J r.:r:·;t;· ' \. - '·· if;i".'im,...!- ·t.'"!>?·, 't-~!<:. ''l'" ,t.\..~;.:;•¼'• ,t,, m¢~ '••·1- -,;;:ii·--'-1 I.' "il;"~vr.izm<" c:. <,,;,+u-.;,, 1.t.,$-,t , i)i -A ) J .x. ::r..<: 11)( d rrr .!;('.fl'.! JP.:},~ JJ ht.1'Y.J_x. , ·,J!I ,.c.~:tt't:ttt.,1,.,:rt ' i , 7]' -'- =tx.i'J<: <>J'(. ·oJJ-• fn w j,1!, 11-J 

~ i!Hr ljl,f~!'.!f ; ~ ~ , :tF ffi· 1f ·fr 5f. W;~ r-t-1 ~fl!~ ifr!,'.§l rti-~ ftr'ffi (l I :ft~ 1~t~ , t[t l/;.i; Jr..:~ f~-~ ft/M (J<J :5t 
3t ~¥& (t-J'tii ~ l~lt 'tfllit5t ifilc*fr.J:t~, im YE i'.!ii j£* §ft 9'l , 0-3t 4'X¥& J~-2,-FP (I/,] ·w ~ ~f/6~ WJ. 5Hli;f.t~ " 

15. ,ttt 1,tJ:i.;1(;.J;~ ji>R 13 ,o/ri:£tt~W:r.&,;it1'.HiE-i£.:r.: : 
%~*Tr,-~J~-~1111·f·~~,~~~~rjJ A*~~-*E•?~j-~~J',~~Arc~~~~~,t.7l~ 1,1 ,XJ~ .M .~ ,1e,,, ·1. ,t-t .. OCVi'l,,.,,A{l7J'\ :::Jl. J J ... X.. -r.,-.. tl,.'(, -;,,•T-.. s-.J I]~ 11, ffi!;fJ' .. J.J..Wt- ,IJ l:1.•1"..;/..,;..,-.t "1 •.· 

~--~ffi-~ffi~W~~~~-1-~~1-W~*ffl :- 1-W•*mffl-1-~fiffi~ :~ 
~- , ~"l'JE®\A~ 1&fJ~!J<:f1LJ'fl ---1- lttHl:rij~, Pk~ 5t x~~.lt rt-1 ::f,JEt~fJ1 ~~.iiitk~fillXit ,ffi --·-·-'1·

tM~Hffi':.¥: :!l¼*'·, 
m~m~m~A~m+•mM~~•~1t~•~•#~~m•~•~1t~~~.~~ 

• *G~~*~~~~l-~0~-1-~~~-B~ffl ;~~~0*•~~ffi-~ffi~ 
,.,., J.k"'':S't-J N. A '·"'vll-~·1:1-,~- ELNt P •. .,.. · N 7'J,6t __ _,,~ fE1- -,:tl~ag ~ ~·1 P •· .,,, • ., -i,_,,, _.._ y,1a .i' .,:H J·' , . , ..-1, ·,-?>-,,1-1:i;1.~- -+-'.r . . =--···- ,ki,m l ,. , -'f.! · , . _., __ _..,_ •, .,,,. ~',l• ltt' - zr.' " ' 
i.,vi \• •• . -.n ., J. Y -l , . .... _" , .. , 

2
k , .,. , . , 'JV WJ\ '/ J .__ • ., r /"J1,..,:, _,:.. /. ', --:, . .,. t 

1txYf.X;~~~ J§Ef.J1Wi!fr-J'~im.5H'ft:.t 'Ll:J'. , k 1J J< .:P~rf-o iYJf.H& :~Un ttWH~J}l l'tJ1Y~J~;j·~ 

~-•~m+a~~-~~#~MM. 
rn. }tt!!i tvl'1J~ ;* 12 fif'ri(J~ 1!t~ r~J m ,;t ¼ . ~J,t1iE 1:E T· , 
0f tiW.1~{ifi11:k 1¥1 Jt,'fs W'i , 
~ lt( :t}Hk , f.lFf ~ ![i~J§ (r,J ~ ~ **-'fU·P , :S- 5t si.: ~£ Y,~ l=i"r,'ltai: Btl W.}Jti iH\t'.J.~Jr ; 
-~-~,ffl=fffiM~~-~ffl~000~~~~-~~~~--~~~~-• #re~ 

1l, -iifn 1l ii ill ~ €Jc cp , ~ :n" :.tJ~Wi. ITT flt~:A'-'J '.&t WJl 5-} i!fil 'm & ; 
mili•~*~•~B~ :ffi~•~.m+~~-~-~~~~•**~~3•~-~ 

1:1t 1W J~ (l{11i Wr-1 H1Gf-.fzm'., t!ii ~ fibt± * §'jt >J:, , .£Ji ~~~ tt~ ~1hw; HIB't*. t~~. 
i 7. :ttt Wik:£ :flJ ~ :J< 16 Er:lt a<J ~: ~ • Ji~ ~1i1Jt -:F· , iYr ~ t:,r~ HVJk Jl {4, JlJ=f tFH€ fJ.f! ill%~ tJE 

~- ~%~-~~ ffi~ffJ-• #~tt~.~-~~-~~%~-~~ffl~~ ma<JWB~# 
,. • -~$ , -~.i1lil!u·m ,,.,~ .... ·:t ··"'··JJ;·'- fili- "'1 , "'· ·m1···•EJ - , :ffi. ,-1N- r -~" ., ····• · Jd """' ' T r.;V_ . _.,,, ... ,(-~ ' •· ~ ,>.,,. ,.,.,, W>'' :u. . 'r",1,; 'N , .... ':f-, ;,,,.;:• -t- • .. ~ .... - . r.,-1 N-I / ,; ~?~- ' 

. .., ...;._A, JJ ... .,. ,.. , • • '-'. / 1 .... _ J}..J,. ti. ~\, .... .., ; ✓ I I J!J. • .,, ~ :;., .• !;J. . . J ~ . , -

2 
k , · , • '.I JJ .... v. 

*m~•~~~.r~mm~~~~*~•~~*•~~~m~,k ~*.:P•.:ro~•n, 
3Kffl t~ t1-r tWt!1 0177 J( m;f~ :e-~ itf~m +~ ~ '.&.t ~,~t~ A'-'J 5-1 re 'tr-H5i' •• 

18. tltvffJ ;f!J~ 3:R J.2 JYr:l?i~1'.1~ ti~, J;t~H!E#:T', YE'§,./t : 
:iffiJil .fM t*, J1J T' :@. :tl It· iSz rfi ff~ ffi'. :I'. ~'fl ~'foJ JO\, !i,X ~~~-ti ftJ 1J :rt, t!x 1f: r ti El~J 1J A, ~~ }if 

--~M~~~AA~~9ty~*~~-4~~~~~~~~ V,,"T.·~ro ."1:. 'l;'.l-:: .,.f'\.·1'tf:J;:~f1~ 1J;.t.!, A!.._ ,.;~ .- l, • 1.1~ ~ .._ 1,:11'/,,. ?:11.! ,.:1~L":t. .!!! . H, .... .--, 11.l <l 

19. ···f1'Jdi~~m. Jtt\l'!iE1.f.T, ~A/5: 
t~H1Hi :Z, m T'fR ~ Fo ii>]~~-*~ 9 0 ;di¾ zi/i: ff,) ;~~ ftj %:'i iiiHHSi3:l-'\7.N, i¾ $.! 7.1%. ill* f1t 

~ , :Wx ~-ZIQ ~ii-ff.ill~ m' '& A{J tUJ,r,i 5t i~Gf»: ll, tlil 11~ ~Ht~ fJt ..-f, , 5t :i fJ~~ ii Jr} B.{J ~ ;1J;( 5t Tull 
·tti-r, ; E,X;j§'' J=E T·t'IH~Jgj· 1~,j ~1r~tftr-t-1 ~5t5i:~¥ll< $1'ft,'~ ~ '.6-1i/~5t f(:;jiilJJt' W!lJE~:it±ffi~t 
cp , ?-r fr ~,Ui'Z ;i fffAr ~ fr] '8:t ~ 1t ~i:tt\'i.[t , nt?F i!!:! ill ]HJc cp , ?.t .5t :ii~;;&: t¥J ~%. ifti 5H~r1 t,!I m " 
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H::#:~!lifiil 
[ 0001 J ;.t;: ;& DJHJJ & 3d~:il!.1iTH¼'. ::fs: , t.\: i!J-ili; & ·-t-•l1 ~ :iii¥. 5Hfi:\ ati 7:Ti~ , iijHfi ~ ~ ;fiiJ £ ~ *~%. 
~¾¾tii;;t-;: 
(000-2] 1:EK:J!IJ~il:t (Long Term Evolved, LTE) %.~·rt-"1 , fi~M~~{i- 1··F1Y.*J+.IB'~1~rPJa<J*fR 

*•*~~rt~•~•~m~~~~oo--~~~.~ffi~~~•~ffi•*•~~ffioo~ 
Wii ;I;: (Re source block, RB) ~ B lijiJ J;S )it@ ~H;)Jj( 7T ~c :;If tt (l'~ 'g.f t/JHHJ~;f.fUJL ~~ ~n -y.:-fr fl~ ~t ~1£ 
!,}f:1c:tJ~ 0 ;f:U 1 (Reso\Jrce allocation type0/1, RA type O/ l) BI.Jfv JJ[o Zffi, l~"li~ i±~ilf! 
~~~_a 7•~~-~~~H~~-•-,•A~_ tJ¢J~-~~~~~~~~-~•.~~.-~~~l-~--•·:-~~~~*~.-....'!. J..J.J.. it/F T i::1.;11=1 •( ~ / , /+ _r,~ ..,h'1' l T MLI- . 1~ .\;!:\/,>,....J6 .. ;.;1 tnl ~ ·1!t l'?1~ .. .:..x. 1.1~.1 ;.r; ~.,,iiJ, ... ... - ,,I,/ nx. :vr.i 1:t;t: ,,x.. u :; !,-! tf/'n 

1Hlc 1t{ 4t'-1# -~ Mi :,-j! rxJ ~ :R 1:i 1Hit! ITT ErJ ~ ?£ti. 2mf /fr~ , ft-:(£ ;ftU.§UiJ r,1!);}!~ ifff(f[ ~ .l: ;9::0.s EiY..Ji lt 
1t~~ -!ft , ?tJ:.W, r~J ~ 1Li tt )~¥& (tJ~~~ f{1fitr.:f.tl IBl {~, 
[0003] Z:£1'j'ill IYJ LTE ~Mc (LTE-A) +•, ~ J' ~H ~Jt;l;::rJ<Jw ~, --·-,MiT-iJ titWJ)J .itJi};p..j'-$-i'-·5} 

~•~*tr•~. ~~%~~~-~~~-~~•m~-1-~~~m.~~5t~-~~m 
(!(JfJ,;iiffi:iJ lj~Ji~(tJ, tl:i, PI ~;J :f't~~ji~J::i't':l, 'Bj:1'J}j:~ir!n'f.J -/v~15J ~;{HIF.J, -tl.(r.iJ ~j:f fiiJ, W: 
1-:B-~~ff.}ZT-iJ µJ~~f;~ LTE ~!J.~Jti'~t~iBl, i±~ T-iJ ~j, iV.'JZ.:Z½:SZ: :t~ LTE- A ~~lmi'.r-Ji'U"ll, 111-i, LTE t-'%

~ tf·i~ LTE- A it~t!JZ.l:~flli:ltl:1i~1f!HHtr)i'J.!).fil·(~. fflHi' LTE- A 1'.hJ.&1}~~fjz),( i=t--iJ21f,:H@J3/i{f1} 

~•~•~~~•1-~mm••~~-~~~~~-
[ 0004] it FY1 A1-f ~W!, * tit llfh)~ j:'JJ!j} r.p ~~:f:ll.!.:rn\ 1Lr!f. ;t~ ¥: ::J>:i'{/F, :!m T fi:i] ~J : :EJF(I LTE- A ~ iK! 
11· ra~ ti).( .lt ;IB! ~ ?Jr :ff 51· ~ ~~~ * J§ B<j !fl 1'-~#,JU~'~ J,ifu JE f1'-J ?,t ii' ?J' llcf»' #t , i3:;f~";,j' ~~ t.k>f-: 
~~f& LTE-A *t,cirvmitJ-li~f:i:?1, JffiJ½{~)li\J;f'llj~~ . 

~A~~-~J~· 1tJ*~· 
(ooo6J -*'fe: ~/q~fit-Wux/t{~ T - t~~~lSi5tt,:ir.;S~7:dl.~, ·@t~~ , 

(0007] tErnHit llXitl l¥J Jr.i (c,Jj:~ .¥tff. rp tlt '.&t i!:1 fHit~:Y:~, fi'ffi:rif.ijif itJ:*ffi: ;:p 1¥.l ~'Aft~ 1tl~c'.~:tr: 
lit ; 
( 0008] tdHr:!l r~ J.H;#, tJE •=j=; B~ '?tv,9-'JJ' tc.t o/.JJir. , t~ )j~~ Jtt#, ~ 1:P ft.J tht~ '5Hic't~l;L 
[ooogJ *~8J1 J=tm11u~W/T--·ttjiwJrtr'i& 1i!- , -0,3?.i : 
[ oo 10 J ~1 iftH:fhi.:.-1-JG , ffl -T· ,Ki~ iV: ll;U[] (t<J JR !Pl 5[f ~ :* m '-P fl'~ t-:~ ift~ -B- ~*2,i. , :t1tl ~ i,ll1 iii:* 
f;;t cp Er-J tffi11;Ht ffil f-il.tt ; 
roo11 J ~ i1iR ~H!c ~ Jt, Ftl =f r .. ati,r:r£¥-t~*~ Ji: .!¥!-Jtffr iifnk 1¥.J~ill*t1t;:p 1¥.J ~ i~1} i~ctv. 
jf , ti!~ uii f!t * tft r 1· 1 il~ ~ ~ fHlic:r/1\' ?:,'t, • 

(0012] *tU!H~J&-WHH:·(~ ]'--·:¥>t1x~i~m. :Jt~zjf {ff, -e1M : 
(0013] IM1!'$ tit-%-' m Ti'lH\'st[.~ ifu~$~rit 'tl ·513[~1:;iJkJ'.lJ ·flHe 8~ ~ il1~fllctrU:t' f~ >EM* 
f~t'1E 1·l·1 , :St 3t~~U~~;} Jfru{Jiif& (X:J Wf iiij[:5HlGfl1~j'., ~'it~ijjJlJli#t•t·, ?t st~at~·* J8 ir'0 rttiJi 
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[0015] 

[0016] 

(0017] 

[0018] 

[0019] 

(0020] 

[0021 ] 

[0022] 

[0023] 

[0024] 

[0025] 

~] J :,:~ _ _,_ ~ --~ !..)'-- . ... - .,.,,, ~-] 1 · ,1 .1, I ,<,cl -, ,) • r ~•Irr' ·;··:;,J:,~-i]'\ -O;ii( • -
• !J , I , 11, , , ~ .-<-l ..., I~:..'>. , ,_ . • t 

~2 ~*~~--~•~~n~ffl~~-~ : 
~3~*~~-~~-~~-•~&~tt~•oo; 
~4~*R~ffl~~-M~m• #~h~~~~: 
oos~*~~ffl~~-~~nmffi~~-~: 
~G~*~~fflA~-~1¥.11.~&~$~~00; 
~7 ~*k~-~~-ffl~l•*~h~~-~: 
00 8 7~ * :ti fl)H11 JV¼ iiff.i wti El~ ~lf.f it£1Hhic 7J 1:t~~ ~ ; 
~ g~*~~ffl~~-~1¥.1-•*&~$~•00: 
~1o~*~~•+~•ffl~~~~e~~~~•m; 
00 11 tJ 21'- :.&: i:Jt~ ··!·' - ~~ J;~ 1ffetl f1{:J ~ tit ~ ~ s<J i'i~ fa,tj -~ '.i ~I • 

~ {;,$: ~Afii jj·it, 

[()()26] Tan Jill rlll!H~;,f:~I ~ Afg·fgi] ' x-J'J.t,: ~ 8)3 Er-J:Jf;R1T;i'.1it!i!t ·-·--1.'!7 BfJi~Htfl tm~ 0 

2/ 10~ 

coo21J 1:E 1.:rn :J}fi"H'f f fi°~1it'l!1H!t.:P, ~-i'iH!'iiH"ti~ E)§. 5tixtBA~ ~tHHic1#4'".:P ffiW:~ 
~-Afft:lf'1iWit5H/~ fr~ ~ru-11Uj"[.{¥.(!~1iimf5,' re1~,tL f't ;;J RA t ypeO, P,AtypeL RA type2a RA 

typcO JfUIJ U;t1'~fH ([3i tmap) !:'i<r.tirt::ffi·?F1,3: il?-:!:J..~ffl. (RBG) 1¥.10-~tfr'l'oi, rt cp#j//'-tt !i1'!~;; 
,xr)'f1ZA<J RBG :Stfi:!l:j~, - ---j'- RBG ti!,~;\>~ ~ii.iif :5:)-/!ii:!Mli:;J,~,.ilfi, i#-t~ii1:J~m (RBG) ~&tjg~-T-
1-th!rif~~ (Resource Block, RB). t}1' iHf!iMll-§,:J'i!iC11t.f;:iH~11J 1··t~ M: EB %~~w'.m'P.l,fi5D1 
Rr1f RB ..t-'.!J& 13 m:~ ITT, ~[) RBG [1{J}..: ;J,)% ~~1dt1':~E!i ~ -Im /i'-tis~---··-t-(11~. /i'~ tYJ~#c':'f? 
'.~txrrfii ft-J 1% WHi<:iH a~ 1:.. ; j, :;i, [n}, l~li %:~53-fl'.$<:l !rrl ,J, lti.fit + lnJ, ,®: )!,~ t ~'-k; :tUldlr '.1~1~ .. ·,?; Rt 
~~~.tl.!:S~-i'-~ NRBOL bj r,}L~ P i't'~ *A{, 
[0028] $. 1 

(0029] 
N .,, 

!(8 

✓~ .. ~: 10 

11 -~ 26 

p 

1 

2 
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p 

64~ 110 ~ 

[0030] 

[ J +. ea ·&M-: ·>+'•@,¢,i.,,,.._:ih"'• ~fr-i -L+,(,t·/,\.!i'J,-4. · • l) 4-· A_>❖• :!A ' ' i-r,£,1- .. • .• j ( "''J'k~ .,,,, 4. C<Xl1 :,11:J 7r- }r-;!:Jt'fli .11,, 8 ,:1 fr._, yH,;1, -'7t 1:d i ~!<./~ Nim L ~-'ff. i p:(li;,;;Ji:i;r1i:1'.l }..J \ ~; ',f.Y.1.1<. J / '.J 

]) ;;r;-!·-J·· •?~ type·,o f<{J/4.l-l!,,1 ·/·/J:·:;:i' i.£?!,,'.:'.ffib.Jii,li~ ,5.>- r·l·,~1mN . j-N~~ ·1/;'.,q,,J-;l.;±:=~> 7'"'"--: fl .. l-.lc f«:1~1~-
l 1/0,1 .! VO U~/Ji::l.o .JA,.tt.AWWJ\)) 1:iu'l.~ ... T t,115'-: .Ra.G I p t l.· !.,1 , 'J /r•.-1,' .. FJ't ,,,, r-pu"J )):( 

! 

i1J;H} i!/c'ti!i' 6l , Jt cp 'r * l~ ;f- !;,LI:~~ 0 

(0032] 11:ff-lJ-~f:1dih'il'.t~m T, P~ t.ypel %LI RA typeO ;5Jfi~il .. ~1r~c(if4-ffJl~*~~)lffilfi] 
~. iE,¾*Ffi~tts/J: fl*:~t (bitmap) 7JAJ:'18~1¥lo tJTIR5}~{,t;(-J<:J~lif5-Hlc?.$.~~!.~ RA type o 
:l-t~ RA type L t,:Jfii!Ji:$}!1:',t}!J1~ ¾41i 1 'N t:t#r.l''.l1t ,@illfJ·IX-:5}. RA type 1 :!fHf. }j~~JEm'?t 
~1"· fti!~UJ;1:f:11. '.7t ~ P ·i" ~ ~½Rill '"I !lL {,iii] tir.r, RA t y peO i:p 1.q:1-,P.t~*~ t!h'r B9 fH,il!tJ-: B'~1'~ 
4, p w.1 ;,i, ~1P,Slo·g (P)l.;;1, ,_1,,ir-,.:ct,./.-J zr,, ~1•!/~' f#.it; r.r-i F~. E":,~,'.l!(i.I'J.-U"~-'!'-r,;~:,;1rc;-l,:I, '.i.fl-f :0'. t,(1 _ ~ f ti~ /'l o t ~ .,..i-4_.rm °!XJ 2 ~l.&1~J ,·IX. "11lX.L-fP .. . _l{.,. -.. a!l !"t J :l!J y~ t/,., .. N-iJP , .Y-..?'//J.,. .J.YC,:i:l ~ IJ':J., /:J nt 

• 1'~~~~m~~m~••*•~•~~~~~•wm.~AM••m~•mP~m 
~,~ 1t /lie iJ!.1.:il ~11 fliU n:--·--t-T ;i;f~,rt, ill fro 
[0033] '!3fA LTE ~tff}f}JJ,ff ·· ·1tlfJ LTE- A ~tftfi1, :B.ll1f 1NiiW+reiclYJ}]#.2~ ·ftj"_:MH"IR!ttrit 
~].( ~ 1.f }§ f~J m 't~::<ifti JE ~ rw. ~r~cr.~r.t, mr0~ .~ Jt.fj\ a<J m/r-::;.i-x W¾ r8Ht xt LTE m r a<J WtvJi 1 t 
.,;,:i,~•· 1# tcl::i• f,:,-1'' c,1"'. ,, .l/-..~~:;& xi,,i .b. = '' #1:",-".l.•h~ .h- M1 n}) /r'- il:I, ~ i,rl,Bx.A .-{v· i~ ,,,- J .i- ..,..,,~,. •"'~ XI 
J:1l .. ~'.!LJ_x.' r-J V L, o ~ -.JC:~ ~ ..1~.,.~V...>( ::f.t;p h -' f.fJ-rp .R~ c~, ~ !":f'J I\ :) r ~ ... ~XV;.( :a<. i::t .Jwn1 JT'~ iJ.,'J!/J"f~t.fll.&P.. 

t17~ 5-r ~Jfr %1 !ill IYJ tt. ¼~ tk g :zJf!] fj{_j~ ~ 0 

[ OO:l4] « :! 
[0035] 

OL 
Nf<O 64 ,.. I I fJ ! f l 

p 4 6 

~ iJMJ-i!~ r.1/nHr,, 28 37 

[0036] 

- 220 22 1 •... :i:~o :l:l! "• 440 ,H J , ... fiiiO 

8 10 12 

42 44 A,, -,,o 

(0037] ~ 1 7~ ij~ fH¥f ilili't} iTh~,.~,ij"$ )j7: :¥: 00' ~w .~,fr TfiJB1Wi·i"' :W:~ ~~ J;:~ Ji; WM { fltl!,ii:l%1r 
U*~~~~~M~~~~~~•~sm.~tt~1~~ffl~•~*~••~~m:B-~tt 
f-1.;P.;J tJ 3, gp &1'f}:::A-~~'ji:¥JJlITT~1-~ ~.mtJ~fil=i 8:1 :s 1--- ~JJ¥. t-kfilPx, ~ ff:, )1<FJ!W31' J}-.:¼:fx;w 
+1 L TE #l f' i!Hr ~* rJ.f5Hi?., (RA t ypeO) !YJ f;i. /.t:,i'-:1 3 ; ~ii!!.~ f-t.18 i'.rJ'/'17'.l :h 20M ( {,), m ti'-J ~if v.~ 
j~a1~ t1::kl 100), mit t:'& 2 ?JJ-rdt.li:~~~1.t ma%Hm:B-~t¥1f~Ji;kJ 4. ~f.l ~-t Fo rt>J::W~ ~ a~#I 
1' RBG ill 4 ·1' RB frAJ&. JAlm 1 'i:!JIJ, if· ill , ?:3~vH~ S ff.i at RBGl ( )f.j•j}j_ RM - - RH?) 1Hf~ 
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LTE···A ~~fff)P:1, .t:; Z.)1 ).\'i.~'f.J1} 3t ~~Jl i:j:; a<J RBGl ;f1J RBG2 ~ ;rf11: ~_;), RBG 1v ff!'nl: 5}~13~ LTE ~ 

1//tl, HfJtf:-½Z.~',JJi!Ll~½-5-}:-Z.:'$.XYQ 1t !.:f at~:ffl RAtyne O ;;f#.;~~ rmc; 1 ill RBC2 -5-J'r4Gg I.TR ~~i/;j, 

jtftxi"f>ZffJ&~ri'll.1-J-l.\cH:i ~Ef,J RB3 ;fr.i RB8 :;:r-~g ~:Ult7Y:i:t5.ri'.l?..t} LTE ~y~, 32.;ff:&.Ji"JG T 7} ;t 
Mi:itt: KGBL RGJ:i2 9'1M1ll'J RB iY-J~l~Y~:~, iix1=lt-lt~t:!it ~t/J-iflu~ l{A type O !Jf V:~ 5Hc1fYt~t-P-83 

;f(I RBS :5}N~tf.~~ ~Ml , ·Jz¥r"i:TJ ~)_;[¾ RB3 ;jil] RB8 ~ i[i;f:tl ffl ®. *, @~% rft1 Jm ~~ ~ A0 R*~ • 
(0038) .J,J dt ' :;r:: fit{)Z 1)( ~ il'Q~Hf {;-;;; frtrtlfooJ%.!Jt: t1t5}[ f )- !ft:fs1Ll , il~~w k0 • jt,p.t;(.i''] fi$"i'-5-r 
5Z:¥::~# xg· LTE~ ~im(:(>Jjr [G t\L~ fl.}M]:,~~.r[Ji.~{.-;-J§ LTE·-A 5;fjE$(] ,;n~,~0- i!i~tii.N.'.' w, /im{i LTE 
-'!'•·· ' ']' f' • 7"° ✓,..,.'I *' ••x.• 1.· 11:;· : ' · ' 1·. eMr ¼c< ·p;t.l,. ""'1~' ,,, ,.,,. m, r.i:-1 }t -.I.- "·'- r.H ,~. ''c· ';<;l !f l 1-"· •.. , 'fr *-' '.P" /fu L ~ - 11 m ~ u ~ :vt l:l!j( ; .l'r,1c h ¥:z:; ~ * , 11!! x, ~,r v.li( LrJ ¥tst: :irr " IL!! 1 , , ,q;-z,. µn :J, .tilli M :v.;;: 1A- J - 1·'t' :i;ttt!il 

1Hi?. ):it~' -§ :/'i ;:j~HJ,t,-fi~ ]ii] ti<] )5" IE! 1.f '.#,'. l ~ m 1+ a'~ ii vJl[ 5Hi?.kil.li' :V,f(J IE ~Ut.t * ~~ +1 ((j ~ ~ 5t 
~l:;f.lUt ; :MR :jfolO:!H''d'.Jc rep BS~ i'iil ·5Hfc..tUl, t~ ii r~ ;QJ;]'dJt cp fl{] f&i )1.Jil 5t ~GfiiJ tr~., * ~ fftl! fl~ lf<':j/,¥, 
5.r5Z:•~~m~•w*~r.J=t~~~~~~~~•**~i:j:;~~~~~.~~•~*~~~ 

i:if t Ulfr~J~~ ff~* i:t.1 +~tr;:,~ r.gm 1\i ~~-~m c:p as 71 ~c:w.1t~r&a~ wv.:~01t1 ~ fil m11 , AJ tJ, 1i 
ijI.X1· LT[- A t,t.:i1/6'jtl LTE f.4:i'mlftS;lR~. T [[ll~#:=la6i.:'.U:.iJS(i{J1J$ , 
[oo39J ~ 2 Y,pt;.:Jttt~~--.,~ii1~M•<JJJth~.t!il~Xltitl,~Jifl : 
[0040] ;_n~ 21 : M ~W: -rfr ( 17~ ~n~iit) ~~r,x )\5' lr.J ~;gffitn if! , 4j 5t~t~W;~ fj~*]f. !ll'_i~J,st 
j}tf~*fi./t. 
[0041 J Too ~-Ur=r rt,11t :t-; %?.1E Y~ r :rP. 1ut, ifl{:iftffi t*.J;i LTrh, :*fgtJ:J·f1/~. 
[0042] ;)t~ 22 ; i~ .. J~ ~Jr:~ 1~:t\'1 LTE ~~1i'l ~0-X:f;ii;~l'lt;:W~s<J~tWitf.r~ctt~, fiffl~ LTE-A 
¾ l,_;l· ,-1; ,Ir/.\. ·;±.- *.l;•/,rf, Aft ·U·• • ',: r,l, ~~ ')i'i /\ "f;:J •·••-'- FR' ... .,~ i;;tl 'T'tt JJ ,x..·~u,x r.1~ !fJ ~ , r.1'J .. m: 1.,1), --;.r t::L~~V.J.X o 

(0043] Jl·f<t. lJ<J~t~0:r.t;l;J ,P = kX Pl.!"lX:~, P = 0. 5XkXP1( il-l:U1·m:~'!lt (kX Pl) mod2 = 

0) ;}tc.p , Pl J.1 LTE :ilU,1Ei:j::----t-Jt~tt&~fflflf~l'l1ir~:B-~lii.f.i, P }J LTE--··A }~UJE 41iJdrJZ 
~~A<:l {tt'.f Fi<J ~-JH} Wcilw:;'£, k ;;fujs;: T-~ T 2 1¥1~1&0 wu!m, i#J-t-5t:Jd~~5-HJ1J;;l;J lOM {L'l'E 
%?JE1·l~;~Jit~=<.J1Jtif.~5Hl~t~fl};j ~{) ;fl] 20M(LTE~tfc1-1-'x'.tr.~Ui<.J'.iJH&:rr~fu,'.t;'/J 4) . ;(:£LTE- A% 

;JE Cf! . ;Jj ~:Kt 10M stJj-}J3i1JtiZff0 ?8f i!Jiiftlliiffi.[I~7,J 3, 6 .. 9 ~ , µf lJAfr· 2OM a<J/;,t 13&Y.~i:¥J%:imi 
5Htitf£1*-.~ 4 J i,8 %',. 
(0044] iv~ 23 ;fl;§ ~1St-,¥-:j~~ LTE- i\ *t1'Ut-'1 ~ ::,} 37.: {,Ji;~ (8 * ~ (i'-) f,f ifjj10- fflr.f..fLJJt, 1ir1F 
L TE···A * f1c tp -n-57' X fi11'il ~l iH~ 57' re 'ti\' uL 
(0045] A~ ti<")' -i:'f.lf,!it)j;i,;}t)i~a;J ' ·r.in:J.3RJ:§ RA typeO :15".:::t, -li~ Aj ~ -.:.lffl RA type l 15:§. . x;J 

T RA typeO ;J:i:t, !:i:%.-'i"0-:fr~~t]l fJ~, ~ R1 LTE-A ~~~ rp",;f:lJ-)-;t~~Yz ${Jtj[~, ~4ft'T1' RB 

~il.n\G-···-t- RBG, ffj ~1-tt4H~ 0P.BS.0<J RBG Ji!:.~ 5:;'-!i:. ., 

(0046] 1B.¾, x-1-+ RA Lypt! 1 )J:i:~, EB + ::,f(ml:.;&1'~-~r-tt*fUl:iittl7J~[ff ' LTE-·A J{€'JEJ:j=ll¥J 
fr.f J~:5tli1.lit:J5i'.fit LTE *~'"t-1 B~ tilUtli1.fft:JJi'.A ( ~~ ~11:'i·W.XafJx ~) . i91]ftU ' 00 3 J;JJt~it EJH 

~ :::::~Jf~19u ffj 1,i;1J(Jtij:,1ftt:ifa~'.!fil. ~moo ~. IJ, ·- 1' 20M 1'.1<]~J(~ :1ffi:Jv·WII , ~f.J'~~m I 00 

-'l'"Wh/1it_k ,, xd"+ LTE r.*fiiffl t -5Hii:;t7.;~ 7\7 4, ~imi?Hie ~ ffi a<J ttt-r~ § ;tJ 25 , ;,~-+ LTE··/\ r~}IAf 1 

1Hfr'Jk,tjU;i 8, Viti Jr~ ;5·Jt4 fi(J ttt4~ BJ~ l 3o iAll '.J rif ~~LIJ , ~#Xti" LTE-A tti;~ta~ IIBCO 

JHfr:,f;1~- I.TE·-A ~Jlj/aat . .!:ijzx1"1~ft~#xt l.TF ~~~\l(t<J RBGO, RBC l ::fR~4frl~t'.~ LTE ~~1\J; 
~ itxt LTE ~fl/Af A<J RBG5 :5tl'!cte;-¥- LTE £4~a.1·, --~Z.X1J§Zf-l<:Jti·.xt LTB--1\, tifrlf~M RRG2 :;r,n~ 
N*ffl &\ typeO f?Tti:i:\J}fu:~ LTE-A ttWdo i.~.:Jifr.iJ!)J,*ffl,~A~'.!Jx!JJi;i;\'.:,f;.~~~ RA type l a,:i 
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1i:i't1H!c~ LTE-A ~~ll;~:i!-HJ [~]~ 1¥J7f5:\'.JHfi:!;f.. J;·Ut!!.~<J LTE tHlffl. *ffi ~F !qJ ~J '.l}ifc1:T5-\nt 
;J'f '.iff i¼i'.l}~, -r.iTl;,Z ~'.iffi)iii5Hft'.1¥JjJ;~~~J,r,, tJH'l!!.f5?-Jt LTE t'{-tifu~l LTF,- A ~jlrr)fi"Jrl?&tL 
[0047] x-Jr RA type I )f 5;.t, ::71f1T:d8~# lIBG 5-} }1 ~~~:5}f_lir:tii:JJ)'. !fi]ff % EfiRBG-=f~, 1lti:iJtm 
i.lff.!\1,f~:i'f~ tt li·f~J&.:t~-~ ,&;f rf~-H~~H1tf.\}tm~t--< 5}~:tgi I;ti ~J PJ N:fil" IE 7-J l{A type l ;fO HA t ypeO 

tiffl i;:u+r-(i'-J bt*Ji,W,[, X1-=f LTE- A ~~mi, a ~f ~:fril!G~'1'.~ 7] 8, n1~0-;i:HJ~FJ~ lttt,i!,~§.1:lT~A'Ji" 
!fl·tl?.J:1 8, J.}1/t·;r.flli(---,r tt'ijl~~}j' 1!31 ( A~Jr:jf1i: h\Jii:t~ffii11vlU*), EB f-j;'J:;ft-t8%1.iffii t~~ 
~ ti 7J 13, Y!!JfFij 9 -t- UJ •;y ffl T:r~·jf,=fffi:d,i ~i/,~~-5Hi~ -½B, )Ai!I 3 'i.iJ~ ~ tlL 9 "r ttt;,_n 
, io L" - ~ >-w .. ,,. J h ,,., l (, 8 ·· l'.?< ~--- H, ~m 1c;:1 ,1,'-, ~ ~r,, "· · r:i 1 , , , ""' ~ " "' .i+ ' , Be 't, ·-x· ,~io , ,., ···, l'it:.1!.f;Js;·- t J:;.tt'i,'R ;-<;?,.h~ .., f,J · -'f' ;v;:v,'¥. :!;ti:c,:i,_,,J - I '.i,-'.tvJJi:~.•~l.(t:1. 1-r ib 1 ·r '.v.{~1,/jiJ,;<:., ~frJ -,..,, ~a,£ -t· 

:t: f_t-1 fr.-tm 11:1 w; ~jl( ~ J!>:1 w ~ N. t 1J , i~ 1.itfff m ff 0(1 5'1t Wfi.J~ Ne~ ,f, EfJ • ;;r, ~~ w ~f :lfu{JHff :ttWH!rtMu 
B{Jt~~5tit~.ilfi ,, 
(0048] ;h 1ft, X&-f- Rt, type !. : *~ i:~5} '1Z.t~i~ q:i as 1&t1Ji/i;I}~@ f } ."Jv N 1- '.&f it~i~ii F~, J:=L 

N- p • -<el• ' N -'I- M•'~•-1 ' ,r.i ...,.,..,,t,, {,_l<(>, f' 'J L, ... , • ~if).,· I· 'r, ,, -;t-,!;1~ •,f,/;{,--*,,1 t_Ull::i •'••' · f~ 
-- 2t ;:;!=:1, :•1·1 , i /'Jt.:-tV.~~?~1·J-*J.~~ .. f Jl,,x, ✓ ~:v 1£4..-t\ .1.j~~Jf}1-i1~~ ,x..~J#.iJ,x..HJ?fJ~J..d'Jj'f:iLl Z.li.JJ? .. , 

k ;9;e.:f~-=f o (fJ~~ ;,ffl ttt~}~·~:f.r~~t~fiE!. r~'-H?iWi!~Cr-.J0-ru~-ttr6L Jtf<t jfl.J, ill 4 Ji 
*~JtlJ*[4~oiB1JUB{J~~ffi1Hfi::1.r;rtffi)~[I. $%00 4, !::A LTE--·A B~ P a::: 8 ~19tl,itf)?iif,f!-,,l~tii 

,j-}-'h '1 -1'-r,iillUJ~}Il. T~ (k = 1) . :%1 - 1·· T:ffi•t1'§tf!i LTE-A 8~ RBGO, RBG4 ., fffiG8 -. RBGl2, ~i 
. . -1'-r~'§f!.5 LTE-A BfJ RBG I, Pl1G5 , RBG9, :~1= 1-r!t§tli LTE-A ag RBG2 , RBGr3, RBGlO , Jal% 

il.l11'-:rJ:IH:!!.ris LTE -A fl<J RBG3 , RBG7, RBGlL kl+ LTE ~3l#d. ·fJYP-f t/,~1.fflJJi~f-fei ,f0-t,,; 4 -1/'· 

=r-tt. 
[0049] Xt T LTE--A ~-rH-L ft: RA typd Jr:rt-F 5}7:7 4 i"-=f-~ , :Jz;;tf~ji 21- tr.~·~H~'?~ RB -{i:: 

WM .... ::-f*rp , m--t· tl tHfi'iii :i:TIFij ( N,ti:i2ER:::fi'tt&'~i), iza-J°i'G*1J/4's 10 ✓HttJ, ifi-i'-U:;iH!fi 
;,fs-J-~•fl A<1- 1- RB 1-rlt: 1:-j ::-g, ::&iA J.nitH,J·ffi!FB~Vf i];t)!,Umr,flt1-Hf/L nJ l;),j#-----,t-Lt t \=ti17.J~ 

~1-••~~~*~-~Mm~•••+~•~~~J+m•~m~*~m&. ~~m~ 
1t~ ~ im'i 1t ~ * Mx, :rlt r,,1,i tm $5t ~:i~ M.. ~ i.~, -itJ--1'· tt tHFi:iJ ~;_ t~~~-;;; frJ ~ jJ:!:J.~, ~ ~1-tr, 
wm~~%~l~*~.fflT••~~~~~W,[§£~m~•1-+•~m~••~~*~ 
·~~ ~wJ • .i1 L;.t :WJiFY-Hr~Js 1f:iJ 8½ tt ti ·-r\ 11 r ;:R Jl:Ff-JHthJfJ ~ . f..vl.l ~u, rr:.n--- t.1tlii. 
[oosoJ f-~ !::A-Jt ti7 A~--1'-f.ddttt/i.Jv 1VL ~ - -1-5t :.t f~~ 1¥.l ;it Jfil mt:f1:P.o J.: Jyj-~ , :,FW1..it 
:~o 
[0051 J . .t:J~;r-JP, !tA type l }Jit flt, iffiJ.:ti*)9£m(t*ffi.~ 5t :;kJ ;J-, T-5-r ~e:li~}j' tfft,\m(:tk:f'.Il:T-
,~, 'i:ift,!J~ tll I f1l f· J~ jj~ $t wUJt tt tlf l1 f::1 .1,1g~•7fa lfJ 5fJ if,~ t:k:SE $ ijE :5-HtL ~ m - /I' bt !l'H~ 7f. _J; 

1-••~~~~~-~m~~$~~~~~m•~ . •~~•~•m~. 
[0052] .t.kf ~U!t T ~ft'r1tHxtff~ fl'-J i.rn~u}~ .. 7~ T ft~-~~j;'t]]ifMt!! ifol/Jl'. t1.i!J , %1~i1-tr~ 
*re~~~~~~•.1•~re~~~*ffl~~m•&*~•~oomN~~~~*~•• 
~*•~••#rett&.mt;,Z*ffi~TE~T~••~re~w. 
[ 0053] )'! =i(-·••< : *m f.{j~ (tJ}.T J:.t O ,W1J :tJil ' ~ §M~~ :iitl.;:J:t9'J, i,x ~-( lri'l ~ :#. ,t,'&, 0~ H st Kt:~ ~H t1 i¼N 

ati 1f.t im-5t~ct-i.& o 

( 0054] 1J it= : *1TI ¥: ~t ~ rfJ 1J j:~ J~•J ~~ , l:(x] ,,,~ j !Jifil LlJ~ Jz ft 4-t~HI~ tt1iiUtJ ~ *if ?x, -¥ m, 
~~~~••*~~~.#•~~~~••0-~~~~ct~•~r•~~~~m~~~-
[oossJ ,is::;1,J-fli{Y1j;JR:W, LTE *t1Ei:J=i%5t Jc:~~fJ ~if~5-)-!Icf\L~, ~ :i'L.±fufiftJji-£5r.:k:~~Jl:& 
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L TE···A *t}c cj:i ~{j ~ ~jj}ticlv.Gf • . RJ U fl:Hjf LTE··-A ;fi.l LTE ~ ij\J 1¥.J;;: ~, -1r1· -~ ~i5i. Jfil:i:1A~HH~ 
tJt~.5:r J.J 1J, ~f 1} ~G*)I,~ l~<J rJUff !+~if! f ~ nJ L.:.!A~ ~tiil ¥-7}~~ ~, :iill U- ·t· t~ tt~r.r ~~ 5f!:'t l~<J 

[oos6J ~ 5 7-J*;&aJHl~±iJ,;~1iffi#tiEJ{J:tfrt0}lifil*~~ ,-~tt.i : 
[ ] *""' .;· , ··.,t.); v.J.."7 ·•·•·u;:, 1 ·1·10 "£4:l··rti 1\--±·~·,i,. ' ft....,<w' ' , ... 1,r,·1,1.;r.;;i.i,.,_l'A' 0057 V-PI< ,,l : r-'.J !'.1:r "x.·m-{f-:-9:, , .. . r, -.;{:Jt , JJ ,,\(.,'f.X.~1XEf'J ~'F, ~,[1'J~«)i(7.J r!iw1'1'.•~1:!.o 

(005aJ %~ 52 : r:~ M~W:~~~:w.} LTE *Gtc l}1 :fr3f.W:t,l 0t1 *~ (fri1.i~t5rWJH~:, $.!fl'.'. LTE- A *•g:i~~---*~~~-~--~&~~. 
(0059] J;t; ~ , WH~ Ri-r.iJ ~:UtHf&ffe !ii.I tg1 :ffd'ff ~ -J Fir~ 5t Y.: i~¥& (I~ ;lr-i ~ (~J ~ v~ 5Hlcf.Jl.f:it ' 
WM ff!lii ill·* ~c r-t-1 

' fr ,X. W:&~ {r Jf [~J * j!l'.!'1 Wt ~jji fr m~ t:u§l~ ; ~;f,1 • ~ f,Z t'.i ~ tfffi 1f * 3z. $tilt 

~-~~-~~~~*~-~.--~-~~~~*~-~[f]ffl·~-~*~~~-~~ 
1,t./,)jj:,~{<J,;t, /.~-±'it;:J;-~rl•~'< A r;;,M;iji• >/J_,n{,~~-~fs 1.)-~ 'l:\"L~ _ l1;ll ''n l.;1..±-,;l;l;•y,I, -'i_, ·'S'r ___ ;;;J;-,;,I, ~ · i/ill· 
t~ .-..:.,_;__,, ---;)LT ' , 7.., .X.!t-,X..t{X. / 1~ i:l JP CCJ ·11J YI.'., l1:J .Y.. .. v/1' 7 ., f~L'1'- /X; v 171~ , / J . .X..!t';-'<,(UX /'J ?f;: ~;;X,t!X , ?1~-!:';,\. 

~ , JfL':::: ti~ , jjM~ -~ ~ nJ ~J.1U~ ~ ----·ti~ , ~ -~-?f;~~;J;n W, -~ !itHE L TE ;';Vfc rp ~tJ ~ i!fe 5t frrl, 
j,tfl_J?1~'ffi;E LTE-·A * tJUP~i!ltJ~-§}'f§S<Jf,!ti1~H}~dJ.tfl.1:1'. :m·~r u, tf5tfotl%:~if~; UE a'-J~im, 
( {jlJYf!JJiB" UE (:j-~t.i:m- ·f-2v}(f,il~ = f.tut.) , JIW;Jt,HUJ; --·$ttii:;f,Uf-r;= l'xt~-IT:: LTE ~ti>FA<J'&t 
-'AiSlt-i'!M.~'; ff!f ,tj{a ""::·' ;!( .I;, L.'f'l?-A u,G #_lF,d, l';< ,,!'...J;:-' ,,<·1 ·~;f.1,4\. =lif:- •if' -U.~,.i ... J:11..;, ' (./.Y . . :,r: .M.,~- ; u l L, !"~-(l:<,?f<, n • ti . .v.-. il,".1'.,rJ tJt:..-r.<l.,1 .... X.o 

[0060] Jlft0<Jii·tf-'.':~:r.tf.J :P = LCM(PL. , ., Pn) ,Efx:fL P = 0. 5 X LCM(Pi, . . .. Pn) ( J.lt 
+ "f'ilti' / ) ) kl· .+. .I.' t;!'-'-h '"-' 'ifli'-H· •-·i;t;c.6. 1':;-l"' 'fg ' .\.ii!''l :JC..>.. H'~mi~ LD,LP.l , ... , Pr. mod2 = 0 :::A: 'T' , Pl , ... , Pn 1hJIJ/,;:,Wi~ ·:1:!ilf:.i:< ci,i:'i;;HJ;1<JJ iic:,.;L 

FB' .'1+~· I'V:1 .f->-*~Y'*' ( "',-7,t;'(,J/.7.' t * #~,,J,,i,vilf.iJ, ~•ft,-;-~:}~1·1<·17'-\--:#~~fl-: ) -~t": 1 TF %@.F r:/.1 (;<-1 l;J~~Q,i .L..I. 1.Y'- 7f- l :J /J .... X. -v--.v~'< r;; •'P. ' • , _;,~. :f,X,..(X .. ~r··a.~...a::•:i.-•-, ... :••J ' ·· " .......... . ,-,..-,.:'fl.X. l:t# , . r./" - -'U, .•,J.:,,WJ{/) 

ffl'.;fi'Uf , P 7J LTE-.~ ~~t1E9'ifrf.t::/i.:fx~~-&:-For'1<J'!=ll'~~J1li:1t9.1H'li:~.V:.&, LCM(PL .. . , Pn) .7.J 
D p f._A•- 1 ,I I' ' '·:#1;-r .m,1' !'.¥1 r. ' ' ·,lr- ·•'~fj ht,;' •·'-- M ·Jr;,i i<.<,?z.-/Ar;• iF.1' •,..r.. - ,.,,_,r,-·1 -""f'tt'i.'1 ; L .. . , n r:'J.il;l.,,J' C1i:\w.,, r,~:Yl], ~ o ;;r,;;.,,_),5[_ o/. ?f.;/\3,/,-fJfil t,~n:iJT.~1,;1;1' m .. T1~i~1F~~,~kµ,.1 

6.~~wru<J:9,-,;Z:~~[f•f/F,~~J,J IOM, P = :3, ;t.;Z:~iff<~-B-)Di'.iM!t'...tJ~ 20M, ~~ P r&; .:h 6( ;0-

~--f.t~~~~-~0ffi.) . ~f~~ft~•*£~~N~ff~f.J-~8-~~NM~ 
~, :.f~ili JIB«Q 00 l ~~-H LTE-1\ *fitH'.J -,t ~i),if/J-:k~fi~ & J LTE ~ff.ft '-1=1 fJ\J J#i1-~thJ;iUJ!:i!U1 
+H~ {} ~ Wl 1··, '.ti: i1J1 Yt ;".Jl 3t ~xt:tr , m fl!W.J ~ r15i 1~ 1r »: 7G * .W f::i] Jl. ~~ ~, llf 1:9d ~u , 26 5Ht~ 
i'l'HJ" ~ct)JJr ?J' jj!JJ.; 3 fO 4 iN • 1-iHJJtHfh':tiM& a<:i 5flfr~ '¥.fa~: :iz!;~ JJ 12 " RI a1· , w1 !~ Jx.i.:<-~ ~ .Jit:-
{~J.ll A<J :¾:J~ ·i!~ Jt:J r¥J ~ iJi ~~~ ~xt:, riJ ~1.i2i;f-li{g~R<J--• :; , *=f ~1i 12 ~*, i:iJ~R.\;;JJ 6. ~ ff 
PW1if!J}j[T:lfi1- LTE- A (J~feff ,rjr.iJ ~J.¼ LTE ~ tft[F,Jf¾, ijJ(l'J~JiWfxtrJi:, ~Jj,--· .. JeW!.i'.rr'-J~:'fro 00 7 

tJ *~£ tlfUt-t~ fif.!if1fl'tr1&f v'J;10·re/1it~ :~ ffil. ~ Jiil, ~1 1, 5t :ti:f¾t~ fi{J '!=ll'tdt i,i 7'J 15M ».. 5M, 

~~fr.=}ft-J1-n'~tJ 2OM. {t LTE ffi f.fU=P, ~,wt:1¥J.}1!.i'1H}1Jj;J P = 4 & P = 2. -t:E LTE··A ~tJf•j=i 
~~ P :if!;Jv '1 . 

[006 1] . .t.:i!Jlii~ LTE·--A ~~E~J 1M.il5-Hii:: l•7.I!:.:.R :H!)j~f¥u' -1' ~Jt-T· .. f:::i.::t11=rl:t,;i,, n !/&::~.~ 
;;.* ::t~~ tE LTE ~fit 9" R~f&Vit{ *r!i~ttr,~, $! t1.s i -'.lt ~~~ tf LTE ~ f!E r:j:; st ~iJJJt 5Hldlt:& 
f~~I] LTE- A ~fJut1 ~it Jli:8~m~ !t-J:6t~Jii:5}i'f,.f.!L&J1J1:E4s:~M~J$'~ITT ~:ili'ti~Jm p~ < 

[0062] .t.J&t!Hi?.r 5t ~t~i&l~(J rif vfii:B-ilfG:¥.LN , in17f:!tWI:fllff tt*Wf-f .TT tFH~~-fr FnA)f,f 
'.lf.ffiiIE~iE~;fft J¥.ii¥:Hi}'WA~t}l~c~fUf., "r.iJ t;J '.~UY}, LTE f~tiifl .!'§ LTE·--A. ~~#H¥J·1t:&:, 51J! Yt1,Wiit~;<t~ 
i'f 0 

[0063] ;$/J,' 5:-1 :~~ti~,fW:.tw. LTF,- A ffi~ 1t 1i~f)-:t~i&~il'fi"iAM-ir~ Fl~J~s.~85tfft:.fu~ . 
tiff. LTC--A * fiFP :&-5t ;Z: fJ; i!Hl ..g-B tiS %i~HHfe·~ tit o 

(0064] ,tfj'f:i~~i!.l]i5}/!iG~oi1,lrt , i:i]'l;).*ffl l{A t ypeO 'J.jj.t._ , 'lt.J. rJJ ~JJ!fJ§ IU\ i.;ypel 1Ji(" 
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[0065] ;<,J- + RA t )'peO 17:r.\ : ~ 8 t., *Yx flfj ~)\,y~ttfii>"Jl¥J~~1Hic1ri'J~j,j~J¥,J[l. #-Jic.~ 8, 

3*•~•~•*m~m•~m~AAfilff~ff•~**~~-•~~~~~~*~•~ 
fr.A. (IIBG) ~tJ, m i:rf ~1:i i:I:\ J:1:\1, If:j ··· ·-1·-5t x ~ iit r+1 !'.i<! J-1]~. ~~ JJ.1: ~ JG ····· 'i"'.7l\ x 1~ ?Bl rf:-1 «irlii JL-"i' ii 
il,:~:t~;Ji,1-iJG-i'~&ht9it~f'£1. f!t'..215:~ LTE fOfiHr'-J 21'~Yt5t*;J.tx,j§ LTE- A ~!ir,il l 1'-.0J~tlL 
J.i1.0r:r LTE-A ~yf/;j ITT 2 -'I' ?&f $J;Hk:, w fft'.iJli1t11l1 :t:'. . wt~ I ~'.@'.t.E . 7'J 1lt, ~ j-} ji.:tit!iZ 'Et!."€t ({<J 

--~~~~~~---~£~*~~--#~tt&~m-ffiM,ffl*~B•+~~-* 
~~••1tre~~~~~•~oo••*~ffl~ 1'-••~mc•~msoo~~oo••*'· 
~·+i, 3·- RRG ,.~, if1 RB (r,J•t-~~/g~~ m!r-J'.t.t~iJ.1}~Glu,'.ffJH, i~ RBG ;Yvil~Ji Rl~G. J:i1.J~~ftt'i<J 
RB fli.Fi.\t~<J RBG Jv :;1')i:ftl/J RBG. :(E~~Hi'~-ffi4'4i , 1it-i'~ifJJ!~tilRl····1-~t,f-i't~,J';;. Jl:IJi, Fl 

+~~-~~~oo•~*•~m~-1--•~*m,~~•*m~••~•~*~•~~~ 
~-t-~ttcMooa~~~w.•~~~~-•~m~~•1t•~~~~••m~t-B$ 
--···'r ) o ~~. 'JJ -r ,~HiE~w~1t~ ,~1 ttlffifAJtrJ r:t!;!J~. ¥r1tmrnH~ J.8t'tJllivffi1tw..t1J~'.rt¥-f1Ja(1 
._,,, -rf.i J.t, ,1,1.i , o - f'' G) .u. ,;; ,1 r-.1 A lt ·-tc -c1ee· · J · 1t ~ ..... , ·u,,+, iii 'L,/,'>. " ,,,, 'Jn J.+. a l--,~-,n, ':f.i , · L,~• tt 1viiJ;,,;::~1: \ ,,1::.,1;1 \l:l , ;J 7J~tT:J - 1' · , r.h a'7J,, ~tl-+.-:r 1; iix,ti, :il~bt~ f.l'J '.Pr. a,T,J.7'~;1: PX ~ri 'ift: tJ,r- ~,~ r1:1 

( ;F i~Wi RTIG) ffl ---1' t:ttif JF)tf:tm~, tl!J fB .:::1' r:t-i 51-0~}t;Ai ~ ~/~ ~ ffl.5-} jjljffl--1' lt1im7i~, 
ffiM1'~~~lliD~ffl&*ffl-1'~Mffi~. ~9~*~~-A~-~~fiS*~h~~ 
,~~. :$~Wl[JiJ 'iOO 8 J¾jfsrfJ¾~f~1J,1~ i0J !¥J:1r.:*~bt€ffi] W,'.Jtfxi1fz:B-¾IJ 5ki 15M ;fl] 5'.11 ~1JL Jt 
j't »J~ .!,T; m B HlffiJ , ;;r;-iif ~~ ,, 
[0066] ..l::i&.* ,E§ Rt\ type() :!S:rt:h-:J:H·lf[J,!J)'. , i-iJ~~J'.8t.iX1tl~f'll.:k+;~-~-1f.l.:ilttHl1+:i ·1Jf;jJJr. o )~ 
{ i1Ht~$5-}~J1:f~., r3JµJ ~:ffl RA .;ype l int. 
[0067] x-~Ff RA typel :15:it :t:6 :f¾Uf-JJ::.~~~1~~1¥J~,~~Jt:1ntJfi, LTE·-A ~fdi~~A~J.t 
u!ii:B-~~[i~ LTE ~t~1t1 (f'f&ivJUH~f-1'.&::k , ·!£ r-ff Y~ tl:JlJi!,J,r,······~ilJiiJ1J 1l·1 t}~ ial~. llilllt, xtT 
RA typel J'i :it, filr1TtJ-:~11Jf~---~b'!1H914' (iJ , i?-f RBG :St }.11'-fl ,J, ·T· LTE··A *t-lE9 H~J*fu1.l{i.f.f (il 
RHG ~f~, 33::r.:JL;JJf] ·--'!'-t~trtl!;i'dif1'- ·fj[:,r.J:i ${]~1- l<Ho $1.1-$~!),:JW,1]3:\'.rciJ [))Al· Jii!.ffi· -~JM; 

19u, zrJ1:1:;:.fllf.i't:i!. 
[0068] l:.ff.~:J:i,\l T Jixl i1HWl.xJtH~H1<:rt£ 111( :H·f!c . J-J T 1i:t{~lifrilJJHt!! iroJJ})'. ffhl¥.. ~J!$- fl ;mi 

:S:l-~~~~~~~~.~~~&~~~*fflJ::.~~~~~~-~~ffiNR~~~~~-~ 
f.t ,,~ )8 l}j •w Ji u~ ~J iW 5Hicf1i';'.,t O T:iJ ~), * ffl 1m 'f ti i:'C-f it 1?.H!JHHit:tiLt 0 

[0069] 1f tt.. -··· ,3,f.;:f-l:Hfi~!Jf.J7:f :tto -!J1Jfti1 , Wl t1'tW11Jil!i.Jf jjJ,i,x lJ~l~~~B)1f 3:tlf# .i~r£nt~~ 
1¥.J 16§: iJ.Gi -5r r;~ ;fY. f:\! , 
[0070] 1:i :§.. _:_ ; *ffl ~~ ~11HfJ 1.J i ~. '%°!Zn ' I~ ~~!J iID.H ~ ~f~ 4 tirni;-t.WJ a<:r !fr ~-1t!r ol-¥ ~ 
~~a~ms#re~~.#ffl~~~~••*~~M~tl••~rm~1r:rtR~~~~
coo11J '.W,-'.~ilf!l)i9ilf.ld·tH~~7}:~~if~:{£ LTE ~t.:1U=i=lltJ•~Hrl't:tfUt , j~1JI.tMH.itl?*14'J~-
5L~reti.t?:E LTE- A ~t]Er-ti({-J~~:B-ii'.tifl{t. };>7'.i<Jflli /yl/'5HtH\ll-ti-5t ,l~:i&'.:tf: LTE ~~r.p El~ )?i 
~ :St relflLt ' m. ..... foT1 XE 1:E I ;TF,···1\ .W£ rJf, r.}1 fi<J ~~~ft )ff i¥l tit~ 1:r:1 ~-wll ft ~~iij[.ft. X'.1 ~f ~ ..... ~ 
m!i 1YU , !±I + &1:i- ::Ji~ ~v.sl JE :5HJ1J ~ltv.J1!: Bl H':J, lziJ Jlt, x-t ~f R/\ t ypeO 1Dt. .i:iHJJ1UIHJJtf.HSLfZ '.t 
~ ;{~.:*-., EET~ ·····~)}t;~u r.r LTE-A JKf'Jc:Jlrn~ T LTE ~f}t~j,, 7 ~~1Hfr.'.l.fiJt , }J 71iii[~;~ 
~1HiV\1iii!i, xt-=f RA type i 1J"r-t , .{[ LTE-A -~i3Ur, i~ RRG -=f~rt~1'~~J;.i/J, f iH,'¥.1·Hlc~ 
ii, :ii£-ff,·.t-ili, j2fi:if !-JJtl-1" l:t~ ~~frfit~-1" RBG :f~ 9 IN%~ RB« 

[0072] .;i;~ fil!i MHHft. LTE ~r,J,: ~:i 15-fr 3t~iBl ti~ '#f ~ 5} iNGf..iI:f.t, ~ti~ ·iJfUiI :(f: LTE- t\ ~t;.~ rt1 
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i:l:=¥1 i~1t~~;1Q 1¥JJh.31-J:if L:1-~:!t5JiyJJii ~1 1;~, iin:i;JJ{f. Jf-fiJ,~~ktll'.5} :;fg/J, =f :5-}f'.lit!t~,~lz'-J 'ii V:flJ~t.~i 
~•i:iJ~•~••#•m~.~1t-~~~m~~$~••~.r.if~m-~•~~~•0 
[ 0073] 4 thl r~ ltiili JJ ;1U, fZl -~iT lVJ~~ffl?~ : :~JJLL3at}j~ Jt h~ 17~ 1¥1 ± f\11:Slt·m 1-Hb~ "i:iT ~)3ffi. jJ 

f~rf-:/~4-.tf:f xO<Jfi~f1l:*3i.:nx,, fiff~ t.i'~W-_Ff-TiT u-fH~T·----- ttji;:tl. nJ @~l'fx?Hi#1i- Jifr r-t-1 , i.tl¥!J¥ 
{E t11Jj M, 1tvfj {2, :j:f; _.t. ~ TJ'fi:: ~~ jj{§ 111J B'-J t.v !!--5W ; ii'ifmj ~ a~H~ f~ 1t )!It~ ,tq : ROM, l?AM ' {~ ~ p,)t:'~ 
.:,k_.,,_,,~/o' '1',f,nf!> J ·t=; /.,s,=ro- •-~' f.l1 'I /.',..r,i;
,ll1Jffi.~'1'1=J"1T r.i, lc'.A1'f-°Jf:'i,t.'E/)•1 ,,,,"'Jl l~JI IY•t<> 

[0074] x-JJW htJiit , *1trt9 ;¢JittWH~1Jt T -- --,fiji fij<j~,W:~ , -@.1li :~tfiWfJJE.lf..Ji; , HFf-tli! 
mR~~~~~•w*•~~•s*~~~.•~•~~m~oo•~~~~~ ;•~*~ 
•~.mfm•m~•••~~~m•~~•~*m~M••~~~N.m~•~ffimr.r 
~••0~•~-*~•~~ffl*~§•~~~•w~~~~0~nmm~~Mm*~~ 
ITT j} ~Gtll Fx, ct:J + t~ Jtt;¥; ~ Cf (.jg :S-ad l1Ji ;,~ ~ ~ T ;E i1,J ~ ~ iU1c lf1 ~{j ?Hie! t): ffl'., mi ::Ir--Jtff 
-•-1- - ii'· u -~' I ·If! ~1,2' --~~ ·4" 4.:1,; rh .,,_.._ !!./' "'" = I ' ' ''*- .# J"' ·.t;;· +.±· -¥· , h -;- 'JC ·& · -"'- "1,: ,:-.'.: 1·'·- = 'l~ ,;,' /;J · rh •ti / \, iii:! ,..,,_ 
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The invEmtion discioSEf$ a method for distributing resources, network equipment and a 

wireless systern. The rnethod cornprl~,es the fo!!owing steps of: confirming resource 

distributing granularity in an evolution system according to the resource distnbuting 

granularity of an obtained backward cornpaHbk:; systen:1; rn1d indicating th~'l resource 

dit:,tfibuting condition in the evolution ~,ystem according to the resourui distributing 

9ranu!atity in the evo!uHon system.; The re.sourc;:, cilstributing 9:anu!-::irity of band1,,vidth 

aft.er branch carriers are potyrnt.:;rized ln the evolution systtirn can be confirrn1Jd 
according to the re~,ourc:e distributing granularity of the bandwidth of the branch carriers 

in the b<'Jckward cornpatib!e system so as to indicat._:1 the resource clistrH:iuting conditkm 

aft.er the branch carriers are polymerized in the i:1VC)lutlon system or the rt~sr..1urce 
distributing granularity of bandvvidt1·1 of all branch carders in thf.i evolution system can 

be confirmed according to the resourct') distributing granularity of the banchNidth of al! 

branch carriers in the backward Gornpatib!e system so as to indicate the resource 

distributing conr.1ition of a!l branch carricws in the two!ufam sy~~tern.; By the ernbodiment 

of the invention, the cornpatibi!ity of the resource distribution of an LTE>A terminal and 
an LTE terrnina! can be maintained, and the GGst of 2i resource distributing signa!in9 is 

saved. 
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Notice 
This translation is machine-genernterl. It cannot be guaranteed that it is intelllgible, accurate, complete, re!lab!e or 
fit for specific pmposes, Critical decisions, such as comrnerdaHy relevant or financial decisions, should not be 
based on ma.chine-trnmlat.ion output, 

DESCRIPTION CN10176S208 

The present invention discloses a method of resource aHocation. 1wt1.-vork equiprnent and ,;vfreless systems. The 
method cmnprlsing administering to a compatibie system resource allocation size to determine the evoluUon of 
resources in the system accordlng to the particle size distribution after acquired; accordlng to the evolution of the 
particle size dlstributlon of resources in !he system, lndkatlng the evolution of the system of a!locatlon of 
resources. After the allocatkm of resources according io the size of the branch system cornpatlhle carrier 
bandwidth, determine resource ailocation gram1larity bandwidth evolution system branch carrier after 
polymerization, thereby lndicadng the ,tllocation of resources in the branch evolution system carrier after 
polymerization. After Alh,matfvely, you can also according to the resource allocation granularity compatible 
system each branch carrier bandwidth, determine resource allocation granularity evolution system each branch 
carrier bandwidth, thus lndlcating a resource allocation system in Hie evolution of the respective branch carriers. 
Example maintain compatibHity with LTE tennlnab and LTE-A !ennirnil resource allocation, resource alfrmition 
and saving the overhead of signaling by the present lnveniJon, 

The method of resource allocation, network equipme.ni arid wireiess systems 

TECHNICAL F1ELD 

The present invention relates to 'Nlreless comnrnnlcatlon tedirmlogies, partleufarly to a method of resource 
allocation, network equipment and V>.'lrekss sy~terns. 
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Background tedrnique 

The exact size of the system bandwidth ln the LTE (Long Term Evolved, LTE) system, tht! network will be 
nofifled through the downBnk broadcast slgnaHng used w1thh1 tlw network to each terminal, !ben the terminal 
further based on the resource block included in a system bamhvidth (Resource block, RB) deterrn.lning the 

number of resource allocaHnn grnnularHy some resource a!locatlon method, for example, downHnk resource 
allocation method ofO and 1 (rernurce allocation typeO / 1, RA type 0/1) partide size. Thereafter, the network 
will be trnnsrnHted through a specific resource allocation sigm1Hng resource allocation lnformation to the 
terminal needs tn tramrnH data .. the terminal position according to the tirrrn-frequency resources the resource 
allocation signaling _information received to determine the specific distribution network, and in the 
com:sponding tlrne--frequency resources send or rerdve data location, data tnmsinission and comnmnicatinn 
networks and terminals, 

In the evolution of the LTE systern (LTE--A), in order to support. greater bandwidth, one possible way is to 
mu!Hple branches carrier aggregation, resource upcoming rnuhipk branches carriess simultaneously dispatched 
to a tnminal use. A plurality of spectrum occupied hy the branch carriers may he continuous or non
continuous, the bamh-vidth of each branch carrier may be the same or different, each branch carrier rnay be a 
carrier cornpatlble ·wlth LTE terminah, ll may simply be a support LTE,. a carrier terminal, tlrn lTE terminal in 
the LTE-a carrier for data transmission and can not communicate, Existing LTE--A technology resource 
allocation is based on the particle slze distribution of the entire system bandwidth or all branches of carrler 
aggregation are determined hy resources, 

The inventors found that the prior art at least the following prol:ih'ms in the process of carrying out the invention: 
the existing LTE-A technology resource allocation resource allocation granularity is deterrnirwd based on the 
entire sy:Hern bandwidth of all branches of the carrier after poiyrnerlzatlon, this allocation \-viii result in LTE 
technology not backward compatlble--A system vulnerabilitie~ and waste of resources. 

SUlVl~1f ARY 

The present invention is to provide a resource aHocation method, network equiprneni and wireless systems, so 
that LTE-A ffsource allocation techniques to be able to post compatible. 

Ernbodirnent of the invention provides a method for resource al!ocaHon, comprising: 
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Particle size distribution of resources in the systen1 to be compatible in accordance v;ith acquired after 
determining the evolution of the systern of resource allocation granularity; 

Accord.ing to the evolution of the system of resource allrm1Uon size. indicating the evolution of the system of 
allocation of resources. 

Embodiment of the invention there is provided a network device, cmnprlsing; 

Resource dekrn1i1wiion unit for the particle size distribution nf resources ln the system to be compatible in 
accordance with acquired after determining the evolution nf ihe system of resource allocatlon granularity; 

Resource allocation rne,rns for determining re~:ource allocation based on tlw unit size detennined by the 
evolution of resources ln the system, indicating the evolution of the sy:>tem or allocation of resources. 

The embodlrnent provides a wireless system of the present invention ls characterized in that H comprises: 

Network equipment for after--compaUble system according to the brnncb of the carrier bandwidth granularity of 
resource aJlocation, to determine the evolution of the system, barnhvldth resources branch carrier particle size 
distribution after polymerization, indicating the LTE systern, resource allocation branch carrier after 
polymerization; or, according to the resource allocation size after the system ls cornpatlhle wHh the bandwldth of 
each branch of the carrier to deterrn1ne the evolution of the system, each branch carrier resource allocation 
grnnularlty band•width indicates the evolution of the system, the distribution of resources each branch carrier. 

By the technical solutions found, embodiments of the presfmt invention obtained ln the evolution of the system 
allocation granularity according to the branch carrier ln a backward-crnnpatibk! system allocation granularity 
ui;;es, after due to the evolution of !he sy:stem fJUocation grnnufarHy is considered the size to a compatible system 
distribution, according to the prior art, not only the evolution of the system bandwidth, resource conrncts can be 
avoided in the prior art not considered due to the after-crnnpatihfo syste.m allocation granularity caused can 
ensure LTE--a terminal and LTE compatible terrninals. 

BRIEF DESCRIPTION 
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Figure 1 ha schematic view or conventional re~ource al!oca!inn method: 

Figure 2 ls a schematic process fiow sclwrnatk rllagrarn of a fast embodiment; 

Figure 3 of the present invention the resource allocation method of Hw second ernbodirnent of the ~;diemarlc; 

Figure tl of the present invention the resource allocation me!hod of the fourth embodiment is a schematic: 

Figure 5 ls a pn::.icess flow according ro !he flfth ernbodiment of the schematic; 

Figure 6 of the present invention t.he sixth embodiment of !he resource allocatinn method schernatic; 

Figure 7 ls a resource allocation method according to the seventh embodiment is a schematic; 

Figure 8 of the present invention the resource allocation method of the eighth embodhnent schematic view: 

Figure 9 is a resource allocation rnethod according w the ninth embodiment schematic view; 

Figure .lO a schematic view of a !enth embodiment of the present invention, the structtire of an exmnple of a 
netvmrk device; 

11 a schematic diagram of the strudure of the pn,sent lnventlon, a netvwrk device in the ekvenih embodiment. 

detailed description 

By the follmvlng figures and examples of technical :m!utlons oftlw present invention is described in further detail 
do, 
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Ln the LTE downlink resource aHocation system, each Orne a transrnisslon unit corresponding to the end-user 
resource allocation signaling bearer resource allocalion type and corresponding resource alloeatlcm information, 
divided Into RA typefl, RA type l, RA typer RA typeO with bit map (a Bitmap) indJcaUon of rhe resource block 
group (RBG) allocation cilse when::' each bit indicates whether or not a corresponding RBG is assigned, that is, a 
minimum size of RBG resource ai!ocation, each resource block grnup ( RBCs) includes a plurality of resource 
blocks (resource block, RB), The nwnber of resource blocks included ln each resource block group by the total 
number of system bandwidth RB includes all decisions that RBG size is a function of system bandwidth cont aim 
the number of RH's. Ditforem sizes of rewurce block groups corresponding to a difforent system bandvvidth, i.l;., 
the minimum granularity of the resource allocation ls different See Table l for the relationship between the 
system bandwidth includes a resource block number and the slze of P NRBDL 

Table 1 

if the number of resource blocks included in the system band•Nldtb NRBDL. tlH: size (Le., size) of each resource 
block group is P, the RA typeO for distribution, in the resource allocation signaling requires drng class = 

''EMlRd" ld"' "102441405-ifdOOOl" I> Bits to indicate a specific allocation of resources. Where, <irng class"' 
"EMIRef' id= "l024414fJ5.-ifd0002'' /> Expressed rounded up. 

In the same case the system bandwidth, RA typel and RA typeO resource~,Jllocatlon signaling bits i:i the same, but 
also the use of bitmap (bitmap) mode indication, In order to distinguish the specific type of resource al!orntion Is 
RA type O or RA type 1, in the resource allocation signaling ln a bH of information to distinguish, RA typel 
according to the system bandvvldth of the resource block is dlvlderl into groups of P resource block group 
subsets, for example, the number of resource b!od(s RA typeO each resource block group comprising of P. 
Therefore need <Img class"" "EMIRef' Id"" ".l 0244l 40:j-ifd00fl3" I> Bit indicates the end user is scheduled 
resources vvhlch resource block group subset To be able to instruct as many resources, but also need a bit used to 
indicatt~ the direclio.n of (he iniilal resource allocation, that is, from the left or right directions resource aHocation. 
Therefore, the number of bits used to indicate the resource blocks scheduled to <irng class= "EMIRef" id = 
'"l02Hl405-ifd0004" I> Corrnsponding to each bit rnay indic✓Jl(~ whethtr i::he sub-groups of resource block,. RB 
set is called, and scheduling of resource allocation ls limited to nnly the end user can be a subset 

\Nhen extending from the LTE system to the next generatlon of the LTE-A sysiern, the existing resource 
allocation method ls the direct determlnation ofresource allocation based on the bandwidth granularity carrier 
after polymerization, regardless of the specific size of each branch carrler resource a!!ocatlrm for LTE user~ 
Happening. See Table 2 for the number of RH included in tbe bandwidth of the carrier after polynwr.lzatlon, the 
relationship between lhe number of bits of resource allocation and resource allnrnilon grnnularH.y carriers needed 
after polymerization of. 
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Table:::~ 

Figure 1 is a schematic view of conventional rescmrce allocation method, the two branches of the carrier before 
the carrier aggregation are l OM (according to the prior art to obtain the resource block at this Hrne include the 

number is 50), Table 1 can be learned by each branch carrier the resource a!locatlon granularity are 3, Le,, each 
resource block groups each branch carrier from three resource blocks, so that, for both branches carriers LTE 
user resource assigrmwnt (RA typeO) particie size of 3; carrier the bandwidth ls 20M after the polymerization (the 

nmnlwr of resource blocks included in 100}, the resource sllocation by !able 2 that after the carrier aggregation 
size h 4, Le., within thE; band,vidth of each RBG after polyrnerizatlon by the 4 RB composition. As can be seen 

from Figure 1, -,,vhen the carrier RBGl f1Her polymerization (corresponding to RB4 -- RH?) allncatisl lo LTE-A 

terminal. the corresponding branch carriers RBG 1 RBGZ and can no longer be assigned to units of RBG LTE 
terminals, nmnely in the corresponding branch carriers can not be used RA.type O method RKi will RBG 1 and 

RBG2 allocated to LTE terminals, such correspondence has not been assigned to go out.and RBS not albca,.ed ln 
thb way to LTE terminals, which caused the branch carrler RG Bl, RGB2 wastf~ of resources in both ends of the 

RB, or the scheduler to coordinate lnter RA typ~: 0 resource allocation method will RB3 and RBS are assigned to 

the terminal. ·which can be RB3 and RB8 resources utilized, but wlll lncrease the compkxity of the scheduler. 

For this reason, not cmly lo determim' !he bandwidth of aggregated carriers resource allocation granularity, 
combined with the specific needs of each branch carrier Al1otn1ents grnnularlt_y after the carrier aggregation LTE
A system for allocation granul;irity LTE terminals, to ensure that the LTE and LTE-· a resource allocation i.nethod 

is compatible with the sy5tem, to avoid waste of resources, Accordingly, embodiments of the present lrm:ntlon 

provides a resource allocation method, cornprlsing: a backwm:ds compatible system resource allocation size, 
detennined according to the evolution of the system after obtaining a resource allocaJion size; particle 5lze 

distribution according to the evolution of resources ln the system, lndica!ing that evolution system resource 
allocation. In thls embodiment, the branch carrier oblainerl after Hw evolution of the system in the particle size 
distribution to the panide size distribution of il cornpatible system, since the evolution of the system ls the 
particle size distribution of the particle size distribution after cornideraHon of lhe compatibility of the .system, 

rather than according to the prior art only in accordance 1,,vith Evolution of the system bandwidth, the prior art 
can be avoided due ro resource issues in post-confiict does not consider to be compatible system allocation 

granularity caused can ensure I.TE-a terminal and LTE compatible termlnals. The following detailed description 
of the rnethod described above: 

The method of the pwsent invention, a flow chart 2 a sdwrna!ic view of a first embodiment, comprising: 

Backward compatible with the system, each branch carrier band\.vidth resource aHocation size after the netvvork 
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equipment (:mch as a base station) gee Step 21, 

The foilowing after--cornpaHble systNn to the LTE system, an evolved system for the LTE-A system, for exampk. 

Step 22: The network equipment according w the resource a!location granularity LTE system bandwidth of each 
branch carrier, determine a resotHT(! allocation granularity LTE-A systeni. each branch carrier bandwidth. 

The specific cakul.ation formula: P '" k x Pl, or, P"" 0.5 X k X Pl (case requires {k x Pl) rnnd2 ""O); 
wherein; Pl is the resource allocation in a LTE systern bandwidth branch carrier particle slze. Pis the LTE--a 
system resource allocation grnrmfarHy of the branch carrier bandwidth, k is an integer of 2. For example, two 
carrlers are branches 10M (t.he LTE syslem, resource allocation grnnulariiy corresponding w 3) and 20M (LTE 
system, resource allorntion granularity correspondlng to 4), ln the LTE-A system, from the branch of the carrier 
Hlfvl resource allocation granularity preferably 3,ti,9, etc., can be a resource allocation granularity 20rvf preferably 
4, 6.8 branch carriers and the Hke. 

Step 23: The network equipment according to the particle size distribution of LTE-A systf~rn, each branch catrier 
bandwidth resources, indicating LTE-l-\ system, the distribution of resources each branch carrier. 

Specitkally, when the resource aHocation, RA typeO mode can also be used RA r.ypel rnode, For RA typeO 
manner, in each branch carrier, in the LTE--A system ln ar.cordance with the particle size of the branch carrier, 
will be cornpost:d of a plurality of RBG RH, with each blt indir:a!fog whether a corresponding RBC ls allocated, 

However, the RA type1 way, since the above-described particle size selection method after mulHpfo, LTE-i\ 
system is a resource allocation granularity than the resource ,1llocation in the LTE system i1 large grain fr.>J: 

(usually a multiple of the rdationshJp). For exarnpk, Figure 3 of the present invention the resource allocation 
method of the second embodiment of FIG, Rt~ferring to Figure 3, wJth a branch carrier 20M for ,:xamp!e, the 
bandwidth indudes 100 n:source blocks, Fm LTE terminals, the particle size distribution of •1, the number of bits 
occupied hy the resource allocatlon Z5 for LTE-A. terminals. the particle size distribution h B, the number of bits 
occupied by the resource alfocation 13, As can be seen frnrn Figure l vdwn given a LTE--1\ terminal RBGO 
allocatlo.n for LTE-A terminal, with corresponding RBGO for LTE terminals, RBG 1 can not be allocated to LTE 
ienninal; when RHGS allocation for LTE terminals to a LTE ter.mJna.l, conesprmding RBG2 for LTE-a terminal 
can no longer use the RA typeO allocated to LTE-a terminal. But you can use otht!r means, such as RA typel 
manner allocated to LTE-A termlna! ln the same way or asslgned to other LTE termlnals, using different 
allocation resource allocation, resource allocation method can be more flexible and better to maintain 
compatibility with LTE terminals and LTE-a terminak 
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For RA t_ypel way, if still wi.H RBG resource aHoca!lon granularity into the sarne number of RBG subset, it nrny 

lndicate that the number of bits and not wd! enough to obtain a frequency rHversity gain problenicl. Because RA 

type 1 and RA typeO occupy the same number of bits, the LTF--A terminals, due to Hs parUcle ~in, distributlon h 

8, then the number of resource block groups corresponding subset for 8, additional bits indicating the need for a 

direction (left nr indication from !he resource hlock), since the number of resources ln this case h 13 bHs, only 

the 9 hits fa used io indicate whether or not the subset of the resource block allocation can be seen from Figure 3, 

only .nine bHs indicating a resource block group the f:lght resource blocks that Js another resource block groups 

in a resource block. This does not make the frequency subset of all resource blocks are covered, but also makes 

the indicated resource blocks are concentraleti, can not get good dar.a transmission di.wrsiry gain. 

To this end, the RA. typel: the branch carrier groups of resource bloc.ks are divided imo N resource block group 

subset, and <lmg dass '" "'EMIRef' id"' ''102441405-lfdOOOS'' /> vVhere N is the number ofresource block group 

subset. Pis the LTE-A syste.m, the particle slze distribution of the branch carrier bandwidth, k is an integer of O; 

with each bit indicating resource block group subset alloer1tlon of resource blocks Happening. In particular, FlG. 

,i of the present invention the resource allocation rnethod of the fourth embodiment of FIG. Referring to Figure 

4, the LTE-A P '°" 8 as an example, the resource block is div1ded into four groups subset of resource block groups 

(k ,,, 1). The first sub--set includes RBGO LTE-.A's, RBG4, RHGH, RBG12, the second subset corn prising RBG1 

LTE«A's, RBG5,. RBG9, third subset including the LTE--A RBG2, RBG6, RBGlO, fourth including LTE-asubset 

of RBG3, RBG 7, RBG 11. For LTE terminals, the prior art can stlll be divided into four subsets. 

For LTE-A ternilnal at RA typel divided into four subsets, this requires two bits indicating which subset in RB, 

with a bit indicates: the directkm (left or right directions), then also the remaining 10 bHs, each bit indicates a 

subset of RB ,migrnnent or not. 1f .'it this time indicates that the resource is stHl insufficient dispersion, can be a bH 

indicating whether to allocate two resource blocks, this time can be covered in each subset allocation of resource 

blocks of at least three groups, rnore resonrces to achieve the indicated dispersion, increase frequency diversity 

galn. Of course, each bit may also lndkate more resource blocks, each bit lrn.Hcatlng when more resource blocks, 

the number of bits used for resource allocation in each subset is sufficient to lndlcate the aHorntlnn of resource 

blocks of a1L it can be used for bits indicate the direction of savings for other purposes, e g,, fnr verification 

purposes. 

In the above example 1n \¥hlch a branch carrier. another branch of the processing flovv of the carrier as described 

above, v-1ll1 not repeat them. 

vVhen using the above--described RA type1 manner, by dividing the resource block group size is smaller than the 

allocated resource block group subsets, increase the number of bits for indicating a resource block, so that more 
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and more of the resource blocks indicates the dispersion, when using a rntihi--bit lndication when resource blocks 
may further indicate more and more distrilmted resource blocks, Increase frequency diversity gain. 

Allocation of resources described above to achieve a nei\vork-side rnwmces alloc,ited to the terrnirnil, in order to 
enable the tenninal to accurately schedule rescn.trce~, resources need to be allocated granularlty sent to tlw 
tenninal. the resource a!location size ls the use of the bandwldfri of each branch carrier above depending on the 
circumstances of each branch carrier obtained grnnularHy. Hair resource allocation granularity can use !he 
foHovdng nwde: 

One way: static manner. For example. a nxed network side protocol table configured or resourn, allocation 
gn.mularlty tennlnaL 

Option .2: semi-static way. For example, by changing the nei\.Vork side !ayer signaling trrmina! according to the 
service condii.iom of semi--statlcally allocated resource size and l.'f'-SOtHTe allocation size after the change to the 
terminal via unicast or broadcast. 

Thls embodiment of tlwresource allocatlon granularity I.TE system carrier each branch, Nch branch 
independently deten.nlned cmTlers in LTE-A system resource allocation granularity. Guaranteed cmnpatihle 
LTE-A and LTE terminals, saving resources. Divided by the resource block group size is ~nwller than the 
allocated resource block group subset may improve the frequency diversity gain. Indicating by a bit more 
resource blocks can be further Improved frequency diversity gatn. 

5 is a .flowchart of a method accordlng to the fifth embodiment of a schematic diagram, comprising: 

Step 51: The network device acquires the LTE system, the branch carrier bandwidth resource allocation 
granularity, 

Step 52: The network equ.ipment arcording to the resource aHocation granularity branch ca1Tler LTE system 
bandwidth, resource ailocation granularity is determined bandwidth LTE-A carrier aggregation system after the 
branch. 

Wherein, the net<..vork device according to the compatible systems to al! branches ofthe carrier bandwidth 
resource allncatlon granularity, determining the LTE system, resource allocation granularity bandwidth branch 



Samsung Ex. 1005 
Page 524 of 662

carrier after polymerization: or two network devices configured to the krmimil ln all branches carriers branch 

carrier, acrnrding to the resmrrce aliocation granularity configuration lo the tennlnal branch of the hanchvldth of 

the carrier, to cleterrnlne !he LTE systen1. resource allocation granularity bandvvidth branch carrier after 

polynh'r!z:aHon. For exHmple, the carrier is a branched f1n;t carrier, the second carrkr, a third carrier, the network 

device according t.o a firs!. carrier. the second carrier and the third carrier in the LTE system determines the 

granuhrlty of the resource allocation in the LTE--A system, aftet" the carrier aggregation particle size distribution 

of resources; and to be the Hrst carrier to determine the configuratlon of the UE, (for example, for U E for the first 

and second carriers), it is determined that the LTE-- according to the first and second carriers kl the LTEsystem 

resource aHocation granularity n:source allocation grnnubrHy a lJ E carrier after polymerization. 

The specific cakulatlon formula: P = LC:tv1 (Pl. .. ., Pn), or. P = O.:_; x LCM (Pl,.,,, Pn) {case requires LC!vi (Pl, 

.... Pn) rnod2 ""fl); wherein, Pl, .. ,, Pn are the need for pm:t~po!yrnerization resource allocation granularity 

computing branch carrier (or carriers of all branches of the configuration to the terminal branch carrier) particle 

size distribution of msources in the LTE system, Pis LTE--a systm1J, each branch carder resource allocation 

granularity band·wldth after polymerization, !CM (Pl, .... Pn) as PL ... , Pn is the [east cmnmon multiple. For 

example, FIG. G of the present invention the resource allocation method of frie sixth em.bodiment is a schematic 

view, see figure 6, ihe bandwidth oHhe carrier before the poiynwr!zation ofthe briJnches are 10tvl, P"" 3, the 

banrhvidth of the carrier after the polymerization of!lw branch 2GM. preferably G to P (branch .carrier particle 

size dist.rlbution of the least common rnultiple) .. Since the J.rnri.ide size o.f the carrier after the polymerization 

branched exact rmdllples of the granularity of a branch carrier, does not appear as shown ln Figure 1 that a 

resource block group in the LTE-A systern and LTE systern involves two groups of resource blocks and not with 

the two resource block group perfeoJy a!igned, resulting in a waste of resources and incompatibility ls.sues. 

Alternativeiy, another example, when the sub--carrier allocation granularity 3 and 4, respectively, the 

polymerization can be selected for aHocat!on granularity carrier 12. At the same time, if you think the relationship 

between the number of resource blocks to a large multiple of the call. you can sekct multiple half. if that 12 is 

large, can be selected as fi. Thus two scheduled simultaneously LTE-A terminal can be aligned with the LTE 

system resources for a terr:ninal, a certain degree nf compaUbillty. Figure 7 is a resource aUocation method 

according to Hie seventh embodiment schematic view, see Fig. 7, the bandwldth of the carrier are branched and 

15M 5tv1. after the pnlymeri:n1Hon nf the bandwidth 2otvl, ln the LTE systern, the corresponding particle sizes of 

P ·:c:: 4 and P "' 2. LTE-A system will be elected in P 4. 

The selection LTE-A system resource aUocation granularity !s merely exemplary, not HmHed to the above 

options, as far as foe respective branch carriers: in the LTE system resource alloc,itlon g-ranu!arlty, ln accordance 

with each branch carrier in the LTE system n}sotu-ce allocation granularity obtained LTE--A system re5nurce 

allocation grarmlar!ty liandwldths after polymerization are wH.hin the coverage area of the present embodiment. 

According to tht above-described resource aUocation granularity of each branch G:irrkr, not only to deterrnlne 

that the bandwidth allocation granularity of the bandwidth of the carrier after polymerization after 
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po!ynwn:zatlon according to the prlm art, e.g., an LTE terminal can achieve compatibHity wHh LTE-A terrniniJls, 
and to avoid waste of resources. 

Step 53: Tht network equipment according to the particle slze dlslributlon of LTE-A system in each branch afwr 
the carrier aggregation bandwidth resources, lndicatlng the allocation of resources l..TE-A system, each branch 
carrier after polymerization. 

When indlcatlng tbe allocation of resources, you can use RA typeO ,,yay, can also be used RA iype.l way. 

For RA typeO rnarmer: 8 of the present inventicm the resource a!loca!ion method eighth ernbod!ment of FIG. 
Referring to Figure 8, when wHhinthe bandwidth of the entire carrier aggregation after all RB carried out after a 
branch of the carrier before the sequence number and sequence nf resource allocation granularity divided 
resource block group (RBC) by time. the llkdy emergence of a branch carder remaining resource blocks 
resource blocks in the first few blocks of a re:;rmrce group. So that the terminal 2 of the LTE resource block 
groups currespnnd.ing to an LTE-A tl'rrninal groups of remurce blocks, resource blocks corresponding to the 
two terminals of LTE-A, a resource conflict. the destruction of compatibility, For this reason, wJien t.he number 
of resource blocks is not a branch of the bandwidth of the carrier containing t.he carrler after po!ymeriza!ion of an 
integral rnu!Uple of a resource allocation granularity, the branch carrier according to aliocate the remaining 
resources afler the allocation granularity of resource blocks after polyrnerizallon a cornposiiion of anor.her 
resource block groups (see Figure 8 filled resource blocks). Wherein, when the nmnber Q( RH's in a RBG 
resource allocation granu1arity after polymerization, this ls full RBG RBG, RBG of RB said ren:1alning 
composition ls not ful! RBC In the resource asslgnment signaling, each resource block group wHh a bit 
indication, this time, slnce the branch carrier remaining resource blocks form a separate resource block group, 
after an increase in bami\,vidth aggregation for the overall resource allocation when a blt (from FIG. 8 it can be 
seen. the number of resource blocks in the third group one rnore) than the number of the second resource 
group. Alternatively, resource block group~; (RBGs full) ln order to ensure the number ofbits occupied by lhe 
same resource allocation, resource a.liocaHon according to the particle size obtained after polyrnerizMion are 
represented by a bH lmHcatlng the n.'m;1inlng sub-•carriers of resource blocks of resource block group (not full 
RBG) with a joint bit indicates that a third of the unfilled resource block grnu ps were treated with a hit indicating 
the tvifo resource blocks flllHI 1,.vith a set of conjoined bit instructions_ Example 9 of the present. invention the 
resource allocation method of the ninth embodiment schematic view. ihe embodirntnt shown in FIG. 8 
embndlrnent ls different from the present ernbodiment in divided carrier, respectively JSM and SM example. 
Princlple and the remaining 8 the sarne, not repeat them. 

The above-described manner using RA typeO scheduling, resource block group size can be as a unit for 
lelltrnllzed scheduling. In order lo improve the freq11ency dlve1sity gain can RA type l mode. 
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For RA typel '>Vay: As a H,\uli of the aforementioned common multiple size selection rnethod after, LTE-A 
system of resource allocation granularity Hwn the LTE system resource allocailon forge size, may also occur in 
patients with the problem of the first embodhnenL Therefore. RA type 1 way to be as ln the first embodiment, the 
RHG is divided lnto less than the number of LTE--A system allocation granularity RBG subset, you can also use a 
bH indirnting a plurality of RB in each subset . Spedflc \rnplernentaHon can be found ln the flrs1 embodiment it is 

not described here. 

Above to achieve a network-side resources allocated to the tenn!nal, in order to enable !he tenninal to accurately 
schedule resources need tn be ,1l1ocated size sent to the terminal resources, resource allocation granularity is the 
use of the bandwidth of each branch carrier aggregation according to the situation of each branch carrier 
obtained after the above resource allocalion granularity. Hair resource allocation grnnularity can use the 
followlng mode. 

One way: static manner. For example, r1 fixed net.work side protocol table configured or resource allocation 
granularity it:nnirwl. 

Optlon 2: serni-statk way. For example, by changing the network slde lr1yer sigmiHng terminal according to the 
service conrlitiorn of semi-statically allocated resource siz~ and resource allocation slze after the change to the 
terminal vla ur1kast or broadcast 

The fir.st embodiment is based on the resource al!orntion size each branch carrier in the LTE system, the n:irriers 
obtained independently in each branch of the LTE-A systt~m resource allocation granularity. respectively. The 
present embodiment is based on each branch carrier in the LIE system resource aUocation granularity, Uniform 
Resource allocatlon granularHy is deiennined carrier aggre~gatlon ln LTE~A system, after the bamhvldtlL For the 
first embodiment since the respective carriers are independent of each branch processing, therefore, the RA 
typeO way, the prior art may be employed to achieve; hmvever. since the flrst embodhnent, LTE--A system is 
increased as cm.npared to the LTE system resource allocation granularity, ln order to ensure an RBC subset 
frequency dlver~:ity gain, the RA type l vvay, the LTE-a system, the number o.f RBG subset ls preferably less than 
the particle size distribution of rernurces, and further, can also be combined with a bit indicating a plurality or 
RR. 

This embod!nwnt of the resource allocation granularity LTE system each branch carrier, rletennine a resource 
allocation grnmrlarii.y unified carrier aggregation in LTE--A system, after the bandwidth. Guaranteed compatible 
LTE-A and LTE terminals, saving resources. Border resource conflicts can be avoided by considering the branch 
carrier:-;_ Divided by the resource block group slze is smaller than the allocated resource block group subset rnay 
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Improve Hw frequency diversity galn. Indicating by a bit more re5rmrce b!ncb rnn be further improved 
frequency diversity gain. 

Those of ordinary s.ki!l will be appreciated: all or part of tlw above method may be prepared hy the procedure of 
Example progrnrn instructing relevant hardw,,,re to complete the impkmematlon, the aforementioned program 
may he stored in a co1nputer readable storage medium, the program is executed, executed the method 
comprising the s!eps of the above~d(1scrlbed embodiments; and the aforementioned storage mediurn include: 
R0Iv1. R.AfvL di.~k, or an optical rnediurn can store program codes. 

Corresponding to the above--described method, the present ernbodirnen1_ of the lnventlon there fa provided a 
netv.tork device, comprising: a resource determining rnean:, for allocating to a particle size compatible wl!h the 

system according to the resouru: acquired after determining the evolution of the system resource allocation 

granularity: resource allocation unit, for particle size distribution according to the resource deterrnlnation unlt 
determine~; the evolution of resources in the system, indicating the evolution of the syswrn of iJllocatlon of 

resources. In this ernbodiment, the branch carrier obtained after Hw evolution of the system ln the panlde size 
distrlhmion lO the partide size distrHrn!ion of a eompaHbk systen1, since the evolution of the system is the 

particle size distribution of the particle size distribution after consldera.tion of the cornpatlbilHy of the system, 
rather than according to the prior an un!y ln accordance with Evolution of the systern bandwidth, the prior art 
can be avoided due to resource issues in post-umtlkt does not consider to !.w cornpatib.le system allocation 

granularity caused can ensure LTE-a tenninal and LTE cmnpatib]e tenninals. The .following detailed description 
of the apparatus described above, particuhlr1y, the aforementioned detern1ining unit comprises resource 

acquisition module and a determining nir.1dule, said unlt comprising a resource allocation indicating the rnodule: 

Figure rn a schematic view of a tenth embodiment of the present invention, the structure of an example of a 
network device, comprising an acquisition module 101, a determination n10dule 102 and the indkaHon module 
103. 101 acquisition module for acquiring backvlards compatible system, each branch carrier bamhvidtb resource 
allocation granularity; determining module 102 for post-acquisition module 101 according to the resources 
available to the bandwidth allocation granularity compatible systems in each branch of the carrier to detennine 
the evolution systems, resource allocation size of each branch carrier bandwidth; nwdule l.03 for indicating the 

resource allocation size detenninai.lon rnodule 102 to obtain the evolution of the system each branch carder 

bandvvidth, indicating the evolution of the system, the distribution of resources each branch canier . 
.Alternatively, the acquisition module 101 for acquiring backwards compatible system, the branch carrier 
bandwidth resource allocation granularity; motfole Hl2 is used to determine the particle size distribution of 

resources in the branch system compatibk: canier bandwidth is deterrnined based on the module 101 lo obtain 
the resulting evolution systems, resource allocaHon granularity bandwidth branch carrier after polymerization; 
indication module l 03 for resource allncalio.n size deterrninaHon module 102 to obtain the evoluHon of the 
system after the branch carrier aggregation bandwidth, indicating the evolution of the system. according iO the 
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branch after the carrier aggregation assignments. 

Spedfically. after determining module 102 is speclflcaHy configured according to the resource a!locatln.n s.ize is 
compatible with all hrnndlf;S of the system bandwidth carriers. determining the LTE systern, resource allncai.lon 

granularity bandwidth branch carrier after polymerization; or, in all branches to detennine ihe configuration of 

the carrier to branch carrier terminal, according to the parHde slze dlslrlbutlon of resources allocated to the 

r.ennlna! branches of the bandwidth of the carrier to determine the evotuUon of the system, resource allocation 

grmrnlarir.y bandwidth branch carrier after polymedzatlon. In this case, the specific indication module 10:3 for the 

resource allocation granularity bandwidth LTE system carrier aggregation branch after branch resource blocks of 

bandw.ldth carriers include one or more resource blocks am divided into groups; each resource block group with 

ab.it instructions; or, the foll amount of eclch resource block l~roups vvlth a bit indicating the resource block 

groups in al! branches of the carrier is not in full union ivHh a bit indication; or indication module l 03 ls 
specifically conf\~ured according to the evolution of ttm systt.'rn after the branch carrier aggregation resource 

allocation granularity of bandwidth, the bamhvidth of resource blocks inducted in each branch carrier into one 

or .rnore resource block groups; the bandwidth of the resource block groups including all branches rnrrlers are 
divided into N resource block group subset, and <Img class'" ''E!vHRef' id=" 1 O:t.iJ,;t 1405--ifd0006" /> Where N 

is the number of resource blocks subset group, Pis Hie resource allocation granularity bandwidth evolution 

system branch carrier after polymerlzaHon. k is an integer of O; uslng a hit map indicating the way each resource 
block group subsds resources disirllrntlon block. 

Alternatively, the determination module 102 is used by a spedflc formula P " k x P 1, or. P "' 0,5 ::< k ::< P 1, 

based on the resource aHocatlon size backward compatibie with each branch carrier system bamlwidtb, 

determining the evolution of the system. each branch carrier bandwidth resource a11ocatlon granularity: after 

which, Pl ls the cnrnpatible system a branch carrier bandwidth resource aUocation granularity, Pis the bandwidth 
of the LTE system in the branch carriers resource allocation granularity. k is an .integer of 2, for P"" O.S X k X Pl 

need to satisfy (k X Pl) mod2 '" 0. At thfs Hrne, the module 103 ls specifically configured to instruct the resource 

allocation granularity of a brn.m:h carrier in !he LTE system bandwidth, the bandwidth of the LIE system 

resource b1ock of the branch carrier comprises one or more of thE nwmrce blocks into groups; the resource 

block group into N resource block group subsets, and <1mg class= "EMIRef' id "' ''102441405--ifdOOOT' /> 

Where N ls the number of resource blocks subset group, Pis the evolution of the system allocation granularity of 

the branch carrier b,sndwldth, k fa an .integer of O; using a bit map indicating the way each resource block group 

subset of resource blocks assignrnen t.s. 

In the present embodiment of the branch system LTE carrier resource alfocati.on granularity obtained 

independence or unification resource allocation granulilrity LTE-A systern after polymerization, can well be 

rnnsiden,d a brnnch of the carrier, the realizHtinn of .LTE-i\ terminal and LTE terminal compatible, to avoid 

,Naste of resources. 
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11 eleventh embodiment of the present lnventlon a schematic structural view of a network device, comprising an 

acquisHion moduie 111, a deterrninaUon module l 12 and the indicaHon module 113. further comprising a 

notmcatlon module 114, 111 acquisition rnodule for acqulrlng bacK\"hU-ds compatible sys!.em, e<Kh branch carrier 

bandwidth resource alhxation granularity; moduie 112 is US(~d to ddermine resource allocatlrm grnnularlty 

cornpaHble syste.m each branch carder bandwidth ls determined based on the module s 11 lo Gbtain the resulling 

evolution system, each brnnch carrier bandwidth resource allocatfon granularity; indication module 113 for 

particle slze distribution det.enn.inatlon rnodule 112 obtained according to the evoluHon of the syst.ern each 

branch carrier bandwidth resources, indicating the evolution of the system, the distribution of resources each 

branch carrier; notification module 1 Jt1 is used hy way of sta!lc configuration. or unicast mode or rnuWcasi. 

mode, the module will detennine the resuHlng evolution of the system resource allocation siz.e of each branch 

carrier bandwidth to the terminaJ. 

Alternativdy, the acquiring module 111 for backward compatibil.lty system, each branch carrier bandwidth 

granularlty resource allocaUon after obtaining; determining module 11:~ ls used to ohi.ai.n the bandwidth 

according to e;,ich branch system compatible carrier resource allocation module 1 l. l obtained aner particle size, 

determine the evolution of the system, each branch carrier resource allocation granularity aggregated bandwidth; 

module 113 for indicating the resource allocation size deferrnirmtinn module 112 to obtain the evolution of the 

system after each branch carrier aggregation bandwidth, lJidicatlng the evolutlon of the system, each branch the 

distribution ofresources carrier after polyrneriza!Jon: .notification module l 14 is used by \Vay of static 

configuration, or unicast mode or multicast rnode, the module size v.-lll determine the allocation of resources 

resulting evolutlrm of the system after each branch carrier aggregation banchvidth sent to the terminal. This 

ernbodlment not only can achieve the kdmlca! effects of the ninth t!rnbodimen!, the parHde size distribution can 

aho be set up for a static lenninaL or by sending unicast particle size dbtrlbut.lon for a particular terminal, or sent 

via multicast for partlde size distribution of all terminals. 

Further, embodirnents of the present invention further provides a radio system comprising: a network device, 

according to the resources after the allocation granularity cornpatlb!e with the system bandwidth in the branch 

carriers, determining the LTE ?/Stem; resource allocation bandwidth branch carrier after polyrneriz.atlon particle 

size, lndk:ating the l.TE system, resource allocation branch carrier after polymerization; or, after the resource 

aUocation according to the size of each branch of rfa, sy~tem is compatible wlth the bandwidth of the carriers, 

determining the evolution of the system, ea ch branch carrier bandiNidth resource allocation granularity 

indiciHing that H1e evolution of the system, the distribution of resources each branch carrier_ Specific netvvork 

device~' can be found in F1G. 10, the net\-'/ork device 11 shown in FIG, 

ln the present embodiment of the branch sysi.em LTE carrier rc·source allocation granularity obtained 

imlependence or unification resource allocation granularity LTE-A system after polymerization, can vvdl be 

considered a branch of the carrier, the realization of LTE-i\ terminal and LTE terminal compatlhle, to avoid 
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v,,aste of resources. 

Finally, lt should be noted that The above ernborllniems are merdy provided for describing the technical 

so1utiuns of the present !nveni!on, nor to limit H, although wJth reference to the preferred embodlment of the 

present invention has been tkscribed in det,1lL those $killed in the art wiH appreciak: it is still technical solutions 

of the present invention can be modified or replaced by equivalents, and such rnodlfJcations or equivalent 

l'f;p]acements nor make technical solutions revised departing from the spirit and scope of the prest'nt invention, 

tedmlcai solutions, 
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Notice 
This translation is machine-genern!erL H umnot be guaranteed that it is inte!Hgible, accurate, complete, reliable or 

fit for speclfic purposes. Critical decisions, such as cornmerdaBy rdevant or financial decisions, should not he 

based on nrnchlne--trnnsJation output, 

CL.AI1\1S CN101765208 

fl] 

L A method ofresourn, allocation, characterized ln that, comprising: Partlde size distribution of resources in the 

system to be compatible in accordance with acquired after determining the evolution of the sys tern of resource 

allocation granularity; .According to the evolution nf the system of resource al!ocatlon slze, indicating the 

evolution of the system of all.ncatlori of resources. 

[2] 

2, The method according to claim 1, characterized in that, The particle size dfatribuHmi of resources in the system 

to be cornpaHble ln accordance with acquired afo~r determining the evoluHon of the systern of resource allocation 

size, comprising: Backward compatible system, the branch carrier bandwidth granularity resource allncatlon after 

obtaining; The particle size dMrlbutlon compatible carrier system branch according to the bandwidth resources 

after determining the evolution of the system, bandwidth resources branch carrier partkle slze distribution after 

polymerization; According to the evolution of the system tescurce allocation size, lndicatlng the evolution of the 

system of o.Hocation of resources, including; the resource alloc3tlon size evolution system after the branch carrier 

aggregation banchvidth, lndicatlng thr evolution of the system, the distribution of resources afkr the branch 

carrier aggregation . 
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[3] 

3, The method according to dairn 2, cha.racterlzed in that, after the system according tn the branch of a 

compatible carrier bandwidth grnnularHy resource allocation, determining the LTE systern. re~rmrce allocation 

granularity bandwidth branch carrier after polymerization include: Distribution systcrn according backwards 

compatible carrien all branches granularity of bandwidth resources, determining the LTE $ystem, resource 

allocation granula_r.lty bandwidth branch carrier after polymerization: or Determining the carrier allocated to the 

termlna1 branches in all branches of carriers, the resource allncation si21: allocated to the terminal branch of the 

bandwidth of the c;:irrier to determine the LTE sysiern, resource aliocation granularity bandwidth branch carrier 

afo:r po!yrnrxization 

4. The method according to dalrn 3, characterized ln that. after the system according to the branch of a 

compatible carrier bandwidth granularity resource allocation, determining ihe evolution of the system, after the 

carrier aggregation fs calculated branch hamhvidth gnmularity of resource a1locMjon; P '" LCM (P1, ... , Pn), or, P 

"'0.5 x LCM (Pl,, .. , Pn); ,.,,herein, Pl,, .. , Pn are backwards compatible to all branches ofthe system. or carriers 

allocated to the terminal a resource aHocation bandwidth granularity of the branch carriers, Pis the bandwidth of 

the LTE system branch carrier after polymerization resource aHocaUon granularity, lCM (Pl, ... , Pn) as Pl, . .,, Pn 

ls the least cormnon mu!tlple for P"" 0.5 X L(rvi (Pl. ,.., Pn) required to meet LC/vf (PL ... , Pn) modZ '" 0. 

[5] 

5. The method according to dairn 2, cba.raderi:wd in that, according to the granularity of the resource allocation 

in the LTE system of bandwidth branch carrier after poly.rnerizaUon, indicating the LTE system, resource 

aHocation brnnch carrier after polym_erization inclurfo: Based on the resource allocation granularity bandwidth 

LTE system carrier aggregation branch after branch resource blocks of bandwidth carriers include one or dmre 

resource blocks are divided into groups: Each resource block group wHh a bit indication: or each resource biock 

group wlth the full bit indicating a resource block group in an the branches of the carder ls not combined with a 

bit full instructions. 

f 6] 

G. The method according to daim 2, characterized in that, according to lhe granularity of the resource allocation 
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ln the LTE sy~tern of bandwidth branch nirrin after polymerization, lndica(ing the L'TE system, resource 
a!locatlon branch carrier after polymerization include; According to n~source ai!ocaHon grnnularHy bandwidth 
l..TE system branch carrier after polymerization, the band;vidth of the resomce block of each branch carrier 
comprises one or more resource blocks into groups; The bandwidth of the resourc\: block groups .including all 

branches carriers !nto N resource block group subsets, and <Irng class"" '"EfvHRef' id""' "l02441406~ifm0001" i> 
Where N is the number of resource block group subset. P ls assigned the branch carrier aggregation LTE system 
after a bandwidth resource granularity, k ls an lnr.eger ofO; Use bitmap indication of Hie resource block groups 
each subset alloca!lon of resource blod<;s. 

[7J 

7. The method according to claim l, charaderizt~d in that the system is compatible with the granularlr_y of the 
resource allocation, to determine the evolution of the ~,ystem ln accordance with a resource allocation granularity 
after acquired, cnrnprising: Backward rnnipaUble with the system, each branch c;-irLier bandwidth granularity 
resource allocation aikr ohtaJnlng: The particle size distribution of each branch of the system is compatible with 
the bandwidth re.sources based carrier after determining the evolution of the system, each branch carrier 
bandwidth granulari1y of resource allocation; A.ccording to the evolution of the systern resource allocation size, 
indicatlrig the evolut!on of the system of aHocaHon of resources, including: the resource allocation slze evolution 
system each branch carrier bandwidth, indlcatlng the evolution of the system, the dhtrlbution of resources each 
branch carrier. 

[8] 

8. The method according to claim 7, characterized in that, after the resource aUocation according to the part!de 

size of the carrier is compatible with the system bandwidth of each branch, determining !he evolution of the 
system, r~ach branch carr.ier is calcufated bandwidth granularity of resource allocation: P "' k X Pl, or, P " O.::i X 

k x Pl; 1Nherein the compatlble systf5m a branch carrier bandwidth resource allocation granularity, Pis the 
resourcf~ allocation granularity LTE system the branch carrier bandwidth Pl after, k is an integer of 2, for P '" 0.5 
>< k X Pl rn~ed to saUs(y {k X Pl) rnod2 ::: 0, 

f9} 

9. The rnethod according w claim 7, characterized in that, according to the granularity of the resource aHocation 
in the LTE systexn of bandwidth each branch carrier. indlcating the LTE systein, resource allocation of each 
branch carrier comprising: Evolution of partide size distribution in accordance wlth a system branch carrier 
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bandwidth resow-ct,s, resource blocks of the bandwidth of the LTE sysiern ls divided into a branch carder 
comprises one or rnore resource block groups; The set of tlw resource block lnio N resource block group subs el, 
and <flng dass"" "E?vflRer' id'" ''102441406-ifm0002" /> \Mwre N is the number of ri::source block group 
subset, Pis the evolution of the sy5tem allocation granularity of the branch carrier bam:h-vidth, k is an integer of 0: 
i.he bitmap indication of tbe tesomce block groups e,ich suhsd allocation of resource blocks. 

[10} 

10. The met.hod according to claim 6 or claim 9, r:harade:rized in that the indication of the use nf a bit map for 
each resource block group subset allocatlon of resource blocks comprising: a resource block group subset, ·wHh a 
bit indkating ihat the resource block group subset allocatlon of a plurality of resource blocks. 

l11J 

1.1. The method according to claim 1, characterized by further comprising: Hy agreernent in a way that static 
configuration terminal determines the evolutlon of system resource allocation granularity; Alternatively, by way 
of unicast allocation granularity trammH.ted to the lennlnal evolution system each branch carrkr bcmdwidih 
resources: Alternatively, by way of rndlo resource allocation granularity evolution system each branch carrier 
bandwidth to the knnina!. 

l12J 

12. A netvmrk device, characterized by comprising: Resource determination unit for the particle size distribution 
of resources in the systern 10 he compatible in accordance with acquired after determining the evolution of the 
system of resource allocation granularity; Resource allocation means for detennining resource allocation based 
on the unit size determined by foe evolution of resources in ihe system, indicating the evolution of the system of 
allocation of resources. 

[13] 

13. The neh,vork ,ipparntus according to claim 12, characterized ln that, The re~;ource determination unH 
comprises: Get module for a compatible system, the branch carrier bandwidth granularity resource allocation 
after obtaining; Determining module, according to the particle size distribution for a rnmpatib!e system to obtain 
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branch of the module carrier obtained bandvvkHh resources, deiennine the evolution of the ~ystem, hand width 
resources branch carrier aggregation after allocation granularity; The resource allocation unlt comprises: 
.indicating moduie for resource allocation g.rnnufality bandwidth determination module obtained evolution 
system branch carrkr after polymerlzatlon, !ndicaHng Hie evolution of the system, the distribution nf n.;soLuces 
branch carrier aftu· polymerization. 

[14] 

14. The apparatus of dalrn 13, wherein: said determining module according to the specHk system backwards 
compatibk carriers .in all brandies of the bandwidth allocation granularity ofthe resource, determining Hw 
evolution oi' the systern, the bandwidth aHticatlon of resources after a branch carrier aggregation particle size; or 
to determine the configuration of the terminal branches of the carrier in all lmJnche.s of carriers, the resource 
allocation size aBocated to the terminal branch of the bandwidth of the carrler to rktermine the LTE system. 
resource aUorntinn granularity bandwidth branch carrier after polymerintlon. 

[15] 

15. The apparatus of claim n, wherdn: The indication module is specHka!ly configured according to the 
resoun::e allocation granularity bandwidth LTE system carrier aggregation branch after brand1 resource bl.ocks of 
bandwidth carriers include one or rnon' resource blocks are divided into groups; each n.ismH'U5 block group wHh 
a bH indicates; or the full arnmrnl of each resource block groups vvith a bH indicating the resource block groups 
in all branches ofthe carrier is not in fuH union with a bit indication; or Tbe specHk .indicaf.ion module for 
allocating resources according to bandvvidth granularity evolution system after the brnnch carrier aggregation, 
resource blocks of bandwidth each branch carrier lnciuded into one or rnore resource block groups; bandwidth 
carrler~ include all branches of resource block into N resource block group subset of groups, and <lrng class "' 
"EivffRef" id '" ''102441406-lfrn0003" l> v\ihere N is fhe number of resource blocks subset group, P ls the 
resource allocatlon grarmlartty bandwidth evolution systeni branch carrier alter polymerit:ation, k ls an Integer of 
0: using a bit map lndlcatlng the way each resource block group subsets resources distrihutlon block. 

[16] 

rn. The network apparatus according to claim 12, characterized 1n i.hai., The rfsource determination unit 
cornprlses: Obtaining rnodu[e, configured !o be compatible system, each branch carrier bandwidth granularity 
After obtaining foe resource allocation; Determining module, ihe module for obtainingdistr!bu!lon obtained 
according lo the cornpatibillry of the carrier system, each branch of the bandwldth resource granularity. 
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determlnlng the evolution of the system. each branch carrier bandwidth granularity of resource allocation: The 

resource allocation unH comprises: indicating module for parilde size distribution determination rnoduk 

obtained according to the evolution of !he systl~m in each branch n1.rrier band1,;viclth resources, lndkating the 

evolution of the systern. the dfatributlrm of resrrnxce~ each branch carrier. 

[.17] 

17. The apparntu~ of clahn 16. wherein: said lndic.ition module for resource allocation according to the specific 

size of a branch carrier LTE system bandwidth, the bandwidth of the LTE system resource block that branch into 

a carrier comprising or more resource block groups; the grnup resource block into N ff.'.SOurce block group 

surm't., and dr.ng class"' "EMIRet" id""'' l0244140t1-ifmOG04" I> Where N fa the number of resourcf; blocks 

subset group, Pis the evolution of the sys tern allocation grarmlarity of the branch carrier bandwidth, k is an 

int.eger of O; using a bit map indicating the way each resource block group subset of resource blocks assignments. 

[181 

HL The apparatus according to claim 12, characterized by further comprising: Notiflcatlon module, the way for 

agn11mH~nt by static configuration or unicast rnode, or broa.dcasr., the resource determination module obtained 

evolution system of resource allocation granularity notification to the terrnlnal. 

[19] 

HJ./\ rndio system comprising; Network equipment for after-compatible system according to the branch of the 

carrier bandwidth gramil.ar-Hy of resource allocation, to deterrnlne the evolut.lon of the system, bandwidth 

resources branch carrier partlde size d1strlbutlo.n aflf:r polymerization. indicating the LTE system, re<,ource 

allocation branch carrier after polymerization; or, according to the resource allocation size after the system is 

compatible with the bandwidth of each brnnch of the carr1er to deterrnlne the evolution of the system, each 

branch carrier resource allocation granularity bandwidth indicates the evolution of the systern, the dbtrlhuHon of 

resources each branch carrier. 
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N (57) Abstract: Provided is a radio communication device which can prevent interference between SRS and PUCCH whm the 
M PUCCH transmission bandwidth fluctuates anrJ suppress degrndatiun ofCQI estimation accuracy by the band where no SRS is lrnns
~ mitled. The device include;;: an SRS code generation unit (201) which generates an SRS (Sounding Reference Signal) for measuring 
O'I uplink line data channel quality; an SRS arrangement unit (202) which frequency-multiplexes the SRS on the SR transmission band 
0 and arranges it; and an SRS arrangement control unit (208) which controls SRS frequency multiplex so as lo be uniform in frequency 
~ without modifying the bandwidth of one SRS multiplex unit in accordance with the fluctuation of the reference signal tmnsmission 

bandwidth according to the SRS arrnngement information transmitted from the base station and furthermore controls the transmis-
0 sion interval of 1he frequency-multiplexed SRS. 

e:.: 
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SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NJ•'., SN, TD, TG). 
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fiit~'f) ( 2 0 7 ) f.-l:, ..t LJ @li',_,~-f'--$17-\7 :Z-Jl..©~~ '1\:-;Jlli>ET -si T::.~© SR S(Sonnding Reference Signal)~:!':t:ilt L., 
SRSilc~Ml (202) i;L SRS{fSRi!ra*i:i!!i::~;~~~Hl!:L-C!!c~l,, SRSilc~f!illtftllMl (208) i;L £ 
J:lg~i.)\ .;~~ 2- t~.{, SR S rnailfttHJRi;:£-:5~, ~!t€H~-l'½i!~*:liit$i©~l!Ji::r,t; C -C, SR S (i) 1 ~ffi:i!ii-i:rr.©,m;:liil;$i 
'a:-~~ t,t--(1::, )EJ;J.¼'.~t-<Ji::t!;J~ l.:: t.;/: ~ ,i::? I:: SR S ©)El ilt~~~a-~Jf,ijl L, ~ F..-, f;:)EJ;,~~~ffi: c!-.ti.f:: SR S ©i!ffl 
Fil~~ '!f f!ilJJil.ll-t ~" 
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z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1.16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

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

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

24112 7590 07/07/2016 

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

APPLICATION NO. FILING DATE 

12/896,993 10/04/2010 

FIRST NAMED INVENTOR 

David Astely 

TITLE OF INVENTION: PUCCH Resource Allocation for Carrier Aggregation in LTE-Advanced 

EXAMINER 

TALUKDER, MD K 

ART UNIT PAPER NUMBER 

2648 

DATE MAILED: 07/07/2016 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4015-6942 I P30138-US2 1015 

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 10/07/2016 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL 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 
Commissioner for Patents 
P.O. Box 1450 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

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

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

24112 7590 07/07/2016 

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

APPLICATION NO. FILING DATE 

12/896,993 10/04/2010 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

David Astely 4015-6942 I P30138-US2 1015 

TITLE OF INVENTION: PUCCH Resource Allocation for Carrier Aggregation in LTE-Advanced 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

TALUKDER, MD K 2648 

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

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

455-509000 

2. For printing on the patent front page, list 

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

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 10/07/2016 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee 1s 1dent1f1ed below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordatJon as set forth m 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) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0 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). 

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

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

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

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/896,993 10/04/2010 

24112 7590 07/07/2016 

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

FIRST NAMED INVENTOR 

David Astely 

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

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

4015-6942 I P30138-US2 1015 

EXAMINER 

TALUKDER, MD K 

ART UNIT PAPER NUMBER 

2648 

DATE MAILED: 07/07/2016 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 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. 

Page 3 of 3 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 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 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
12/896,993 

Applicant(s) 
ASTEL Y ET AL. 

Notice of Allowability Examiner 
MD TALUKDER 

Art Unit 
2648 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1:8] This communication is responsive to 06/20/2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D 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. 1:8] The allowed claim(s) is/are 1-17 19-25 27-34 36 and 38-52. 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/oatents/init events/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov . 

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

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

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

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

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

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

Attachment(s) 
1. 1:8] Notice of References Cited (PTO-892) 

2. 1:8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D 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) 
20160624 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

12/896,993 AST ELY ET AL. 
Notice of References Cited 

Examiner Art Unit 
I Page 1 of 3 MD TALUKDER 2648 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 

* A US-2002/0160784 A 1 10-2002 Kuwahara, Soichi H04W28/26 455/452.1 

* B US-201 0/0003997 A 1 01-2010 KOYANAGI; Kenichiro H04L 1/0003 455/450 

* C US-2010/0098012 A 1 04-2010 Bala; Erdem H04L5/001 370/329 

* D US-201 0/0208679 A 1 08-2010 Papasakellariou; Aris H04L1/1614 370/329 

* E US-201 0/0232373 A 1 09-2010 Nory; Ravikiran H04W72/1289 370/329 

* F US-2010/0271970 A 1 10-2010 Pan; Kyle Jung-Lin H04L 1/0026 370/252 

* G US-201 0/0285809 A 1 11-2010 Lindstrom; Magnus H04L5/001 455/450 

* H US-201 0/0296389 A 1 11-2010 Khandekar; Aamod Dinkar H04L5/0007 370/216 

* I US-2010/0322173 A 1 12-2010 Marinier; Paul H04W76/048 370/329 

* J US-2011 /0007695 A 1 01-2011 Choi; Hyung-Nam H04L5/0007 370/329 

* K US-2011 /0007699 A 1 01-2011 Moon; Sung Ho H04L5/0053 370/329 

* L US-2011/0081913 A1 04-2011 Lee; Jung A. H04L5/003 455/450 

* M US-2011 /0081932 A 1 04-2011 Astely; David H04L5/001 455/509 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name CPC Classification 

N 

0 

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 1s 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) 
20160624 

Notice of References Cited Part of Paper No. 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

12/896,993 AST ELY ET AL. 
Notice of References Cited 

Examiner Art Unit 
I Page 2 of 3 MD TALUKDER 2648 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 

* A US-2011 /0243039 A 1 10-2011 PAPASAKELLARIOU; Aris H04L 1 /1861 370/280 

* B US-2011 /031 0856 A 1 12-2011 Hariharan; Priya H04L 1/1607 370/336 

* C US-2012/0020317 A 1 01-2012 Ishii; Hiroyuki H04L 1/1854 370/329 

* D US-2012/0051306 A 1 03-2012 Chung; Jae Hoon H04L 1/1893 370/329 

* E US-2012/0082125 A 1 04-2012 Huang; Vada H04L5/0007 370/329 

* F US-2012/0140708 A 1 06-2012 Choudhury; Sayantan H04W72/082 370/328 

* G US-8,265,030 B2 09-2012 Miki; Nobuhiko H04W72/1257 370/330 

* H US-2012/0314675 A 1 12-2012 Vujcic; Dragan H04L5/001 370/329 

* I US-2013/0010721 A 1 01-2013 Aiba; Tatsushi H04W72/0406 370/329 

* J US-2013/0003700 A 1 01-2013 Zhang; Jian H04W76/028 370/331 

* K US-2013/0034073 A 1 02-2013 Aiba; Tatsushi H04L 1/0026 370/329 

* L US-8,447,343 B2 05-2013 Gerstenberger; Dirk H04W52/10 370/248 

* M US-2013/0136084 A 1 05-2013 ZHANG; Yuantao H04W72/0413 370/329 

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 

N 

0 

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 1s 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. 20160624 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

12/896,993 AST ELY ET AL. 
Notice of References Cited 

Examiner Art Unit 
I Page 3 of 3 MD TALUKDER 2648 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 

* A US-8,472,368 B2 06-2013 Baldemair; Robert H04L5/0053 370/318 

* B US-8,634,358 B2 01-2014 Damnjanovic; Jelena M. H04L 1 /1861 370/329 

* C US-8,792,830 B2 07-2014 Lim; Suhwan H04L25/02 375/260 

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 

N 

0 

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 1s 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 
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I : I adj6 component adj3 carrier) same ((2nd : USOCR; I I ! 
I : I second) adj6 (radio resource frame)) : DERWENT; I I I 

I .......... j .................. ! .......................................................................................................... j 1. BM_ TDB ... I ........................ I ................... I :=oc==.:=;1 r 'D7 I (((first 1st) adj6 component adj3 carrier) same j U&PGPUB;l•R ION ! 2012/12/11 
I : I ((radio resource frame))) and ((2nd second) : USPAT; I I I 14:32 
I : I adj6 component adj3 carrier) same ((2nd : USOCR; I I I 
I ! I second other another) adj4 (radio resource ! DERWENT; I I I 
! ____________ _: ________________ J frame))-------------------------------------------------------------------------------------------_: I BM_ TDB _J ______________________ J ---------------- j~==:=;I r2 '08 I (((first 1st) adj6 component adj3 carrier) same : U&PGPUB;l•R ION I 2012/12/11 
I : ! ((radio resource frame))) and ((2nd second) : USPAT; I I I 14:32 
I : I adj6 component adj3 carrier) same ((2nd : USOCR; I I I !DID! f~c~~f) other _another)_ adj6.(radio _resource ........ J ~B~1~T; !• !DI 
I S23 : 24 ! ( carrier adj aggregation) and (schedul$3 near3 : U&PGPUB; I OR I ON I 2012/12/11 
I : I (downlink DL) with ((first primary initial) near6 : USPAT; I I I 14:48 
I : i (resource radio frequency frame))) : USOCR; I I j 

1 ............. 1 .................. 1 ............................................................................................................. 1 ~B~1~T;I ........................ I ................... 1 :=oc==.:=;1 r4 ,01("7551898" I "7649960" I "7656843" I :U&PGPUB;l•R l•N 12012/12/11 
I : ! "7773699").PN. : USPAT; I I I 15:14 

1 ............. 1 ................... 1 ............................................................................................................. l~EbT;.1 ......................... 1 ............ l~==:=;I r5 ,0!"20110292900" :U&PGPUB;!•R !•N 120121121111 
i i i iUSPAT· i i i15-35 i 

1 ............ 1 .................. 1 ............................................................................................................ l~EbT;l ........................ 11 .......................... 1 r ,0! .. 20100271970" :U&PGPUB;!•R !•N !2012/12/11 I : ! iUSPAT I I !15-37 

1 ............. 1 .................. 1 ............................................................................................................. 1~15~T;1 ........................ 1 ................... 1 . :=oc==.:=;1 r7 
,01

1

"
8050202

" : U&PGPUB;l•R l•N 12012/12/11 I : ! : USPAT; I I I 15:38 
I : I jUSOCR; I I I 
! ............. 1 .................. 1 ............................................................................................................. 1 f~~~1i~~'..1 ......................... 1 ................. J~==:=;I rB ,0!"20120307689" :U&PGPUB;!•R !•N 12012/12/11 
I i ! i USPAT; I I ! 15:45 

I : I :USOCR; I I I 
i , i , DERWENT i i i 

I ____________ : """""""' j '"'""""""""""""""""""""""""""""""""""""""""""""""""""'": I_BM_ TDB .. 'I ______________________ ,I ________________ J ~==.:=;1 
1

1

S29 :.nI
1

"8160017" :. U&PGPUB;I
1

oR IioN 12012112111 
I : ! : USPAT; I I i 15:48 
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i USOCR; ! 
' ' ' : DERWENT; I ' I ' 
! ............. : ................... 1 ............................................................................................................. : I BM_ TDB .... 1 ......................... 1 ................... 1 .......................... 1 r ,0!"20100232373" !U&PGPUB;!•R !oN !2012/12/11 
I j I j USPAT; I I I 15:48 
I : I : USOCR; I I I 
i , i , DERWENT·i i i 

! .......... J ................ J .......................................................................................................... J I BM_ TDB .. 'J ....................... J ................... l~===;I r ,• !"20090016278" :U&PGPUB;!•R !oN !2012/12/11 I : ! iUSPAT· I I i17"16 I : I : USOCR; I I ; . 
i , i , DERWENT·i i i 

I .......... ..J .................. 1 .......................................................................................................... ..J 1.BM_TDB.'I ........................ I ................... 1 ~==.:=;1 r2 ,01

1

"8265030" :U&PGPUB;l•R loN 12012/12/11 
I i ! i USPAT; I I ! 17: 1 9 
I : I : USOCR; I I ; 
! ............. 1 ................... 1 ............................................................................................................. 1 ~B~~~~~;.1 ......................... 1 ................ l~===;I r3 ,0!

1

"2008139923" : U&PGPUB;!•R !oN 120121121111 
i i i i USPAT · i i i 18 · 17 i 
I i I i USOCR; I I I . I 
! .......... ...I .................. 1 .......................................................................................................... ...1 f~;;i~~~.1 ........................ 1 ................ ...l .......................... 1 r· ,04 I ("20100098012" I "20100232373" I : U&PGPUB;l•R loN I 2013/05/29I 
I : 1"20110310856"1"20120020317"1 :USPAT; I I 117:19 I 
I i I "20120082125" I "20120140708" I i USOCR; I I ! I 
I : I"8265030").PN. :DERWENT;! I I I 
I .......... ...: .................. ! .......................................................................................................... ...: 1.BM_TDB ... I ........................ ! ................... 1 .......................... 1 r5 'DI "455"/$.ccls. and (carrier adj aggregation) and : U&PGPUB;l•R ION I 2013/05/29I 
I : I (schedul$3 near3 (downlink DL) with ((first : USPAT; I I I 17:22 I 
I : ! primary initial) near6 (resource radio frequency : USOCR; I I i I 
I : !frame))) :DERWENT;! I I I 
! ............. ! .................. 1 ............................................................................................................. : I.BM_ TDB .... I ......................... I ................... ! .......................... 1 r6 'Di "455"/$.ccls. and (((first 1st) adj6 component : U&PGPUB;!•R ION I 2013/05/29! 
I : I adj3 carrier) same ((radio resource frame))) and: USPAT; I I I 21 :37 I 
I : I ((2nd second) adj6 component adj3 carrier) : USOCR; I I I I 
I : I same ((2nd second) adj6 (radio resource : DERWENT; I I I I 
I : ! frame)) : I BM TDB I I ! I rB ,0i ("20070053294" I "20100290405").PN. : U&ffiPUB;i•R ioN I 2013/05/30i 
i , i , USPAT · i i i 12 "42 i 

1 ............. 1 .................. 1 ............................................................................................................. l~E~T;l ........................ 1 ................... 1 .......................... 1 rg ,
0

6 I ("7596114" I "20050013279" I "20030219028" I: U&PGPUB;l•R loN I 2013/05/30I 
I : ! "20070217406" I "20020105970" I : USPAT; I I I 12:42 I 
I : I "20060050664" I "20090303938" I : USOCR; I I I I 
I : I "20070064669"). PN. : DERWENT; I I I I 

! ............. ! .................. 1 ............................................................................................................. : I.BM_ TDB .... I ......................... I ................... ! .......................... 1 

IS40 r90 I (first 1st) with (component near2 carrier) with I U&FGAJB;l•R ION I 2013/06/17I 
I : ! down$1 link : USPAT; I I ! 10:07 I 

l ............ 1 ............... 1 .......................................................................................................... l~S'~,J ....................... l ............... 1 ....................... 1 r 'D14 I (first 1st) with (component near2 carrier) with : U&PGPUB;l•R ION I 2013/06/17I 
I : I down$1 link and receiv$3 near3 control near3 : USPAT; I I ! 10:09 I 
I i ! information i USOCR; I I ! I 

I ............. I ................... I ............................................................................................................. I.~BE:~~~T;.I ......................... I ................... 1 .......................... I 

IIS42 !.~ (first 1st) near3 (radio adj resource) and j. U&PGPUB;IIOR !ION I 2013/06/17I 
I :I i (second other another 2nd) near3 (radio adj : USPAT; I I ! 12:29 I 
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i,' resource) and component adJ' carrier USOCR· i i i 

DERWENT· I I Ii, I IBM TDB '! I 

!•3 :•6 I S42 and (carrier adj aggregation) and : U&PGPUB;l•R !Di 2013/06/171 
I i I (schedul$3 near3 (down$1ink DL : USPAT; I I 12:31 i 

I I I reverse$1 link)) I ~~TI I I 
!ll : IBM_TDB 'I I ......................... . 
i•4 !DI (first 1st) near3 (radio adj resource) and j U&PGPUB;l•R ID 2013/06/17! 
I i I (second other another 2nd) near3 (radio adj : USPAT; I I 12:46 I 

I i I (second other another 2nd) near3 (radio adj : USPAT; I I 12:47 I 

I J~I ~=:=H~~f;'[~~w~l11~igbi:::_1 ~E:T;I _I I 

ID• ~~~~~~~i~~[~~~=~~~lt~~.\~~i~~jl ~~::1[ID ~~1

~~
0

~
1

~1 
I i I 2nd) near3 (radio adj resource) and (carrier adj : USPAT; I I 12:51 I 
!•7 i• l@ad<"20091003" and (second other another ! U&PGPUB;l•R ID2013/06/17! 

I i I aggregation) and (schedul$3 near3 (down$Iink I USOCR; I I I 

I i I 2nd) near3 (radio adj resource) and (carrier adj : USPAT; I I 12:52 I 

I JI ~L~~~~~~1~~1\sd1edul$3 near3 (down$1ink I ~~~T; I I I 

i•g i• l@ad<"20091003" and (second other another j U&PGPUB;l•R ID 2013/06/171 I i I 2nd) near3 (radio adj resource) and (carrier adj : USPAT; I I 12:53 i 

I I I ;z:~:s"1~i~k))d ((down$1ink DL I ~~iT I I I 
!11 ) IBM_TDB '! ! ......................... . 
!Do i• l@ad<"20091005" and (second other another ! U&PGPUB;l•R ID 2013/06/17! 
I i I 2nd) near3 (radio adj resource) and (carrier adj : USPAT; I I 12:55 I 

I I I ;z:~:;1~i~k))d ((down$1ink DL I ~~iT I I I 
Ill : IBM_TDB '! ! ......................... . 
ID1 'Dl@ad<"20091003" and (second other another : U&PGPUB;l•R ID 2013/06/17! 
I i I 2nd) near3 (radio adj resource) and (carrier adj : USPAT; I I 12:56 I 
I : I component) : USOCR; I I i 

111 I ~BE~~~T; I I I ID• ~=~!)~~(;:,;~:: ;;;d~:;~~~~~to adj I ~~:r ID ~~1ii06/171 

ID3 '06 I (set near3 radio near3 resource) same : U&PGPUB;!•R ID 2013/06/171 
I i I component adj carrier : USPAT; I I 14: 14 i 
I : i iUSOCR· i i i 
I : I : DERWENT;! I I 
i : I : I BM TDB I I i 

i1S54 1127 j ~i~faf f ~~~~~~~: ni~;;~~u;;;;;~~dj i ~~~s, ]IOR jr7 ~~\3~or, 17i 
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i USOCR; ! 
' ' ' : DERWENT; I ' I ' 
! """""'": """"""""'"! """""""""""""""""""""""""""""""""""""""""""""""""""""'": I BM_ TDB ____ I _________________________ I ___________________ I """""""""""""! 

l'SS5 r55 I (((radio near3 resource) (resource adj block))) I U&PGAJB;l•R ION I 2013/06/17I 
I : ! same component adj carrier : USPAT; I I I 14:25 I 

! ...... 1 .................. 1 .......................................................................................................... l~ST;l ......................... 1 ................... 1 .......................... 1 r 'Do ! ((second 2nd other) with ((radio near3 : U&PGPUB;l•R ION I 2013/06/17I 
I : I resource) (resource adj block))) same : USPAT; I I I 14:26 I 
I : I component adj carrier : USOCR; I I I I 
1,,,,,,,,,,,,,1,,,,,,,,,,,,,,,,,, 1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,1 ~B~1~~T; 1,,,,,,,,,,,,,,,,,,,,,,,, I ,,,,,,,,,,,,,,,,,,,I,,,,,,,,,,,,,,,,,,,,,,,,,, I 

l'SS7 !1327 I (((radio near3 resource) (resource adj block))) ! U&PGAJB;l•R ION I 2013/06/17I 
I : I same component adj carrier and (schedul$3 : USPAT; I I I 14:27 I 
' ' ' d 1· k ) ' USOCR ' ' ' ' I : I near3 own In reverse : ; I I ! I 

! """""'"I """"""""'"I """""""""""""""""""""""""""""""""""""""""""""""""""""'"I ~B~1~~T;_I _________________________ I ________________ ] __________________________ I r 'D9 I ((second 2nd other) with ((radio near3 : U&PGPUB;l•R ION I 2013/06/17I 
I : ! resource) (resource adj block))) same : USPAT; I I I 14:27 I 
I : I component adj carrier and (schedul$3 near3 : USOCR; I I I I 
I : I down$1 link reverse$1 link) : DERWENT; I I I I 

! ____________ i ------------------! ------------------------------------------------------------------------------------------------------------ i I_BM_ TDB ____ ! ------------------------ ! ________________ ___! -------------------------- ! r 'D4 ! ((second 2nd other) with ((radio near3 : U&PGPUB;l•R ION I 2013/06/17I 
I : I resource) (resource adj block))) same : USPAT; I I I 14:31 I 
I : I (component adj carrier) same (down$1Iink : USOCR; I I ! I 
I : I reverse$1 link) : DERWENT; I I I I 

I __________ ___: """"""""" ! """""""""""""""""""""""""""""""""""""""""""""""""""""___: I_ BM - TDB '" I """""""""""" I """"""""'" I __________________________ I 

l,S6• 'Do I ("20090097447" 1 "20110081856" 1 : u&PGPUB;l•R ION !20131061111 
I : ! "20090116427" I "20100232373" I : USPAT; I I I 14:49 I 
I : I "8331307").PN. : USOCR; I I I I 
! ,,,,,,,,,,,,,I ,,,,,,,,,,,,,,,,,,I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,I ~B~1~T;_l ,,,,,,,,,,,,,,,,,,,,,,,,,I,,,,,,,,,,,,,,,,,,, I ,,,,,,,,,,,,,,,,,,,,,,,,,,I 

IS61 r562 I (schedul$3 near3 downlink) a,,d ((radio adj 'U&PGAJB;l•R ION I 2013/06/17I 
I : I resource) (resource adj block)) and component : USPAT; I I I 15: 16 I 

! ............ 1 .................. 1 ............................................................................................................ l~EbT;l ........................ 11 .......................... 1 

l,S62 ,,739 I (schedul$3 near3 downlink) a,,d ((radio adj ! U&PGAJB;l•R ION I 2013/06/17I 
I : I resource) (resource adj block)) and component : USPAT; I I ! 15: 17 I 
I i ! adj carrier i USOCR; I I ! I 

I __________ , __ I""""""""" I __________________________________________________________________________________________________________ , __ I ~BE:1~T; I ________________________ I ________________ J """"""""""""" I 
l'S63 r59 I (schedul$3 near3 downlink) same ((radio adj 'U&PGAJB;l•R ION I 2013/06/17I 
I : I resource) (resource adj block)) and component : USPAT; I I I 15: 17 I 
i : i adj carrier : USOCR; i i ! i 

I ,,,,,,,,,,,,,I ,,,,,,,,,,,,,,,,,,I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,I ~BE:1~T;_l ,,,,,,,,,,,,,,,,,,,,,,,,,I,,,,,,,,,,,,,,,,,,, I ,,,,,,,,,,,,,,,,,,,,,,,,,,I r 'D9 I (schedul$3 near3 downlink) same ((radio adj : U&PGPUB;l•R ION I 2013/06/17I 
I : I resource) (resource adj block)) same : USPAT; I I I 15:18 I 
I ! I ( component adj carrier) ! USOCR; I I I I 
! """""" I ______________ 1 """"""""""""""""""""""""""""""""""""""""""""""""""""" I ~BE:1~~T;I ______________________ I ________________ J ______________________I r 'Dl@ad<"20091005" and (schedul$3 near3 : U&PGPUB;l•R ION I 2013/06/17I 
I : ldownlink)same((radioadjresource)(resource :USPAT; I I !15:18 I 
I j I adj block)) same ( component adj carrier) j USOCR; I I I I 

! """""'"I """"""""'"I """""""""""""""""""""""""""""""""""""""""""""""""""""'"I _~BE:1~~T;_I _________________________ I ___________________ I __________________________ I 
IIS66 :.nl@ad<"20091005" and (schedul$3 near3 :. U&PGPUB;IIOR II0N I 2013/06/17I 
I : I downlink) same ( (radio adj resource) (resource : USPAT; I I ! 15:20 I 
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i ' I adj block)) same ( CC ( component adj carrier)) I ~~~~NT; I i I , 
I ------------: --------------, j "---------------------------------------------------------------------------------------------------------: I_BM_ TDB.,l ----------------------,I ----------------J ----------------------,I r 'D7 I (schedul$3 near3 downlink) same ((radio adj : U&PGPUB;l•R ION ! 2013/06/171 
I : lresource)(resourceadjblock))same(CC :USPAT; I I 115:20 I 
I j I (component adj carrier)) j USOCR; I I I I 

! -------------I-------------------I-------------------------------------------------------------------------------------------------------------I ~B~1~~T;_I-------------------------I-------------------I --------------------------I l'S68 r56 I "455"/$.ccls. and ((radio adj resource) (resource! US-PGAJB;l•R ION I 2013/06/17I 
I : ! adj block)) same (CC (component adj carrier)) : USPAT; I I I 17:10 I 

1 ...... 1 .................. 1 .......................................................................................................... l~ST;l ......................... 1 ................... 1 .......................... 1 ro '09 I "455"/$.ccls. and (carrier near3 aggregation) : U&PGPUB;l•R ION I 2013/06/17I 
I : I and ((first 1st) adj6 carrier) same ((1st first) : USPAT; I I I 17:17 I 
I : I adj6 (radio resource frame)) and ((2nd second) : USOCR; I I ! I 
I j I adj6 carrier) same ((2nd second) adj6 (radio j DERWENT;! I I I 
i __________ __J __________________ i resource_ frame)),, ____________________________________________________________________ ,_: I_ BM_ TDB ___ i ________________________ i _________________ J -------------------------- i 

I[~~-~----- I!~------------ 1 f ( ·~-~-~-~-~:-~-~-~~-~-~-~:~:_:_~~-~------------------------------------------------------- I !~-~~~~-------1 [~-~---------------1 [~-~-------------1 ~~ ~ 13~ ~~:-~ 81 
l[S72 :Dll("2013/0107855").URPN. i U&PGPUB;l~~ 2013/06/18I 

I i ! i USPAT !L--------------------JL--------------J 09: 16 I 
l[S73 i[408 I set near3 (radio fr~quency) near2 (resource i U&PGPUB;l~J[oN i 2013/06/181 !LJ:• ! band)__same_ downlink_and--component------------------------: USPAT----------!• !• i 09:_18-------------'. 
I S74 : 17 ! set near3 (radio frequency) near2 (resource : U&PGPUB;! OR I ON I 2013/06/18! 
I : I band) same downlink same (component adj : USPAT I I ! 09: 19 I 
i : i carrier) : i i ! i 

i[S,5 i~ (set group Ou5'er) near3 (radio frequency) i US-PGAJB;i~ i[ON i 2013/06/181 

I _________ JL _____________ J (ioa~2pgne:~tu ~~j ~!~1ir)ame down I Ink.same ______ J USPAT ______ JL ____________________ J ________________ J 09: 21 __________ J 
Is76 :12 1("8457060" 1 "20110310819" 1 "20100211910" I:u&PGPUB;IOR ION i2013106/18I 
I i I "20130034073" I "20100098012" I i USPAT I I I 09:31 I 
I : ! "20110310856" I "20110317653" I : I I I I 
I : I "20130083742" 1 "20130083741" 1 : I I I I 
I : I "20120114021" 1 "20120215395" 1 : I I I I 
I : I "20110311645" 1 "20110310856") .pn. : I I ! I 

I1s77 :1200 I (DL down$Iink) with (1st first first primary initia) ! U&PGPUB;I~ !ION I 2013/06/181 

! -------------: ----------------J n ear3 _ (set_ group)__ near6 __(radio_ resource)------------------: USPA T -------J L--------------------J ---------------- j 1 0: 3 7 ----------J 

1,~~~-----11.~-~-~-~--------I ~~SLO~ ~~~ ~ ~-~:--='.~.:--.:~-~~---~~~-~-~~--~-~-~~~---:~~~-i-~---------------1 ~~p~~~'._ll~~------------------11~~--------- 1 ~~~;~~-~~-~-~-I 
11~~~--Jl.~--~-~--------Jl~~~--~~-~--~~-~-------------------------------------------------------------------------------J~~~~~~Jl~~----------------Jl~~----------J ~-~-~;~-~-~~-~-~J l'S80 !DI (Dldown$1ink) with (1st first first primary initia): U&PGPUB;l•R ION !2013/06/181 
I : I near3 (set group) near6 (radio resource) and : USPAT I I 110:47 I 
I : ! (DL down$Iink) with (set group) near6 (radio : I I I I 
I : I resource) with (2nd second other another) : I I I I 
I : ! near2 component : I I ! I r :[]8 I (DL down$Iink) with (1st first first primary initia) i U&PGPUB; !~~ 2013/06/181 

I : I near3 (set group) near6 (radio resource) and : USPAT IL ................... JL .............. J 11: 17 I 
!•:• ! (DL down$1ink)_ with _(component_ near3 _carrier)___: ...................... )• !• ! .......................... ! 
! 882 : 5 l(Dldown$Iink) with (1st first first primary initia): U&PGPUB;I OR I ON !2013/06/181 

1 ............ 1 ............... l f ~Ji;~~:~!~l~~~:i:i~~~01~:l and I USPAT 1 ....................... 1 I 1
1 2

0 l 
IUD ~:Hr~~~£~~:c~ii~::~;o~~~,f~~JPI J ~~~UB;I•• ;~~;606/181 
!1S84 :j3 !l(set group) near6 (radio resource) with (2nd :ju&PGPUB;l!OR !!ON !12013/06/181 
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ll ............. 11 .................. I[~:~~~~ i~~~o~~~~ h~~a~3e~~~rfi~. down$1 in k) .......... 11 USPAT ......... ll ........................ ll ................... 1113: 52 ............. I 
IEJF7 ~~~~~~~~?.~::;~ (~~~~~~~~~r~=~r;i~~r~~~t .... J ~~p~UB;lr==JEJ ~~~;~06/181 

IUD ~~%~~=/1:::~ ({~!i~~~:1:~w~~~~~urce I ~~~B;l• rJ ;~1g;o6/181 

r37 'Di (second 2nd) near3 (down$11ink DL) with : U&PGPUB;l•R l•N i 2013/06/181 I : ! ((component near3 carrier) OC) same (set : USPAT I I i 14:14 I 
I : I group) with ((radio near2 resource) (resource : I I ! I 
I : I near2 block)) : I I I I 

r8 i•1 ! reserv$3 with component near3 carrier and i U&PGPUB;!•R rN i2013/06/25i I : !(secondnear2(radiofrequencyband)) :USPAT; I I !15:31 I 

1 ............ 1 .................. 1 ............................................................................................................ l~E:T;l ........................ 11 .......................... 1 

I : I : USPAT· I I I 09-34 I I : I : USOCR; I I ; . I 
1 ............. 1 .................. l·l~~~:T;l ........................ 1 ................... 1 .......................... 1 

r '06 I'739528" :u&P<?PUB;i•R ION 12013/06/261 

i i i i USPAT· i i l 09·35 i ro '0° r5754
138" ;u&P<?PUB;i•R ION !2013/06/261 

lll~l~EbTJ_I_I I 
I : I down$1 link : USPAT; I I I 10:24 I 
rll1 r046 I (carrier near3 aggregation) and up$11ink with i U&P<?PUB;l•R ION i 2013/06/261 

1 ............ 1 ............... 1 .......................................................................................................... l~EbT;l ....................... l ............... 1 ....................... I 

ISl2 ;11052 I (carrier near3 aggregation) and (component ; U&P<?PUB;l•R ION ! 2013/06/261 I : ! near3 carrier) same up$1 link with down$1 link : USPAT; I I I 10:26 I 

1 ............. 1 .................. 1 ............................................................................................................. l~EbT;l ........................ 1 ................... 1 .......................... 1 r '010 i (carrier near3 aggregation) and (component : U&PGPUB;l•R ION i 2013/06/261 I : ! near3 carrier) same up$1 link with associat$3 : USPAT; I I i 10:27 I 
I j ! with down$1 link j USOCR; I I I I 

! ............. 1 .................. 1 ............................................................................................................. 1 ~BE:1~T;.I ......................... I ................... 1 .......................... I r 'D7 i ("370"/$.ccls "455"/$.ccls.) and (aggregation) : U&PGPUB;l•R ION i 2013/06/261 I : !and(OC(componentnear3carrier))same :USPAT; I I !15:22 I 
I ! I up$1 link with associat$3 with down$1 link ! USOCR; I I I I 
1 ............ 1............... 1 ........................................................................................................... 1 ~BE:1~~T;I ....................... I ................ ..J .......................1 r 'D7 !370/329,341,348,395.4.ccls. and (carrier near3 : U&PGPUB;l•R ION !2013/06/261 I : ! aggregation) and ( component near3 carrier) : USPAT; I I I 15:26 I 
I ! I same up$1 link with associat$3 with down$1 link j USOCR; I I I I 
! ............. I ................... 1 ............................................................................................................. I.~BE:1~~T;.I ......................... I ................... I .......................... I 

11Sl7 r45368 I schedule (DL (down adj link) down$11ink) and ; U&P<?PUB;l•R ION i 2013/06/261 I ! ! (carrier near3 aggregation) and ((UL up$Iink) ! USPAT; I I i 16:45 I 
I : ! adj6 associat$4 near4 (DL down$Iink)) : USOCR; I I I I 

1 .......... j .................. 1 .......................................................................................................... j ~BE:1~~T;.I ......................... I ................... 1 .......................... I r 'ni schedule near3 (DL (down adj link) down$11ink) U&PGPUB;inR lnN i 2013/06/261 
I : I and (carrier near3 aggregation) same((UL USPAT; I I ! 16:46 I 
I : i up$Iink) adj6 associat$4 near4 (DL down$Iink)) USOCR; I I ! I 
i ; ~ i i ~ i 
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ll II ll ll~B~~~~T; ll ll II I 
i•9 :•5 i (;~h~d~i~--~i-,~~~t$4·;--~~~;3--(.DL.(d·~;~--~dj __ i_i~-ki ______ i u&.PGPuiiiii•R ioN i 20·1-3i·a6126i 
I : ! down$1 link) and ( carrier near3 aggregation) : USPAT; I I ! 16:48 I 
I : ! same((UL up$1ink) adj6 associat$4 near4 (DL : USOCR; I I i I 
I : !down$1ink)) :DERWENT;! I i I 

I __________ ___: """"""""" i """""""""""""""""""""""""""""""""""""""""""""""""""""___: 1. BM_ TD B ·-- I """""""""""" I __________________ _! """"""""""""" I roo 'Di (1st first) near3 (radio band resource : U&PGPUB;l•R ION i 2013/06/261 
I : ! frequency) with (1st first) near3 (CCcomponent : USPAT; I I ! 17:14 I 
i : i adj carrier) : USOCR; i i ! i 

I ............. 1 .................. 1 ............................................................................................................. 1 ~B~1~~T;.1 ......................... 1 ................... 1 .......................... 1 r01 '016 ! (1st first) near3 (radio band resource : U&PGPUB;!•R ION i 2013/06/26! 
I : ! frequency) with (1st first) near3 (CC : USPAT; I I ! 17:14 I 
I ! I ( component adj carrier)) ! USOCR; I I I I 
I ____________ I ______________ 1 """"""""""""""""""""""""""""""""""""""""""""""""""""" I ~B~1~~T ;I ______________________ I ________________ J ______________________I 

r102 '03 i (1st first) near3 (radio band resource : U&PGPUB;l•R ION i 2013/06/261 
I : !frequency) with (reserv$3 schedul$3 allocat$3) : USPAT; I I ! 17:15 I 
I : ! with (1st first) near3 (CC (component adj : USOCR; I I i I 
I : ! carrier)) : DERWENT; I I i I 

I ____________ j """"""""" i """"""""""""""""""""""""""""""""""""""""""""""""""""""j I BM_ TDB ""I"""""""""""" I """""""""j """"""""""""" I 
I S103 i 22 ! ("20100142455" I "20120009923" I i U&PGPUB;! OR I ON i 2013/06/27! 
I : i "20100254329" I "20100091678" : USPAT; I I i 09:57 I 
I : i "20110194501" I "20130010619" : USOCR; I I i I 
I : i "20080310359" I "20060274712" : DERWENT; I I i I 
I : i "20100227569" I "20120208583" : I BM_ TDB I I i I 
i i i "20110267978") PN i i i i i 

i's104 i•o i ("20100254329".I "~0100195624" 1 i u&PGPUB;i•R if ON i20131oe121i 
I : i "20100023282" I "20090274100" I : USPAT; I I i 10:15 I 
I : i "20080316957").PN. : USOCR; I I i I 
1 ............. 1 .................. 1 ............................................................................................................. 1 ~B~1~T;1 ........................ 1 ................... 1 .......................... 1 
I S105 i 50 !("20100322173" I "20110081913" I i U&PGPUB; I OR I ON i 2014/04/221 
I i ! "20130010721" "20120140708" I i USPAT; I I i 13:25 I 
I i i "20100271970" "20100285809" I i USOCR; I I i I 
I : i "20110007699" "20130003700" I : DERWENT; I I i I 
I : i "20100232373" "20120051306" I : I BM_TDB I I i I 
I : !"20120082125" "20100098012" 1 : I I ! I 
I : i "20100003997" "20100208679" 1 : I I i I 
I : i "20110310856" "20120082125" 1 : I I i I 
I : ! "20120140708" "20130136084" I "8265030" I : I I i I 
I : i "20120020311" "8265030" 1 "20110007695" 1 : I I i I 
I : !"20110081932" "20120314675" : I I ! I 
I : i "20110310856" "20100232313" : I I ! I 
I : i "20100296389" "20120020311" : I I i I 
I : i "20100098012" "20130034073" "8447343" 1 : I I i I 
I i i "8472368").PN. i I I i I 

r106 r348 i (H04W88/08, H04W72/044, H04W72/042).q:,c. i U&PGAJB;i•R irON i 2014/04/22i 
i , i , USPAT · i i ; 13 "40 i 

1 ............. 1 .................. 1 ............................................................................................................. l~E~T;l ........................ 1 ................... 1 .......................... 1 

1 i 1 i USPAT 1 1 i 13 "42 1 
11s107 r330 I (H04W52/367, H04W52/12, H04W52/40).q:,c. 'U&PGAJB;l•R ION i 2014/04/221 

l_l_l_l~~~T;I_I_I __ I 
11s10s 114200 I (H04l29/08657, GJ1S6/0252, GJ1S6/02).q:,c. I U&PGAJB;inR !ION I 2014/04/22 
; , ; , USPAT ; ; ; 13 "43 ; 
I I ~ I ' I I ~ . I 
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i USOCR; i 

i ' i : DERWENT; I i ; ' 

I ____________ : """""""' j """""""""""""""""""""""""""""""""""""""""""""""""""""': I_BM_ TDB.,l ______________________ ,I ________________ J """""""""""'! 
i i i i USPAT· i i i 13"44 i 
rag ,,3823 I (H04B1/3833, H04M1/0247, H04M1/0237).cpc. l US-PGAJB;i•R ION ! 2014/04/221 

1 ............. 11 ............................................................................................................. l~~T;l 1 ................... 1 ..... · 1 

1Is110 r30 I (H03F3/211, H04B7/0617, H04BJ/0669).cpc. I US-PGAJB;l•R ION I 2014/04/221 
i i i i USPAT· i i i 13"44 i 

1 ...... 1 .................. 1 .......................................................................................................... j~~T;l ......................... 1 ................... 1 ......................... 1 

r111 11370 I (S106 S107 S108 S109 S110) and (schedu1$4 I US-PGAJB;l•R ION I 2014/04/22I 
I : I near3 down$1Iink) and (component near3 : USPAT; I I I 13:45 I 
I i ! carrier) i USOCR; I I i I 

1 ............. 1 .................. 1 ............................................................................................................. 1 ~B~1~~T; 1 ........................ 1 ................... 1 .......................... I r 12 ,,365 I (S106 S107 S108 S109 S110) and (schedu1$4 l US-PGAJB;l•R ION ! 2014/04/221 
I : I near3 down$1 link) and (component near3 : USPAT; I I I 13:46 I 
I ! I carrier) and (control with information) j USOCR; I I I I 
! _____________ I ___________________ I _____________________________________________________________________________________________________________ I ~B~1~~T;_I _________________________ I ________________ ] __________________________ I r 13 r57 I (S106 S107 S108 S109 S110) and (schedul$4 I US-PGAJB;l•R ION I 2014/04/22I 
I : ! near3 down$1 link) and (component near : USPAT; I I I 13:47 I 
I ! I carrier) and (control with information) ! USOCR; I I I I 
! ............ 1 .................. 1 ............................................................................................................ I ~B~1~T; 1 ........................ 1 .................. I .......................... I rW•3 I (S106 S107 S108 S109 S110) and (DL : U&PGPUB;l•R ION 12014/04/221 
I : I down$Iink) with (1st first first primary initia) : USPAT; I I I 13:47 I 
I : i near3 (set group) near6 (radio resource) and : USOCR; I I ! I 
I : I (DL down$Iink) with ( component near3 carrier) : DERWENT; I I I I 
I __________ __,: __________________ ! __________________________________________________________________________________________________________ __,: 1. BM_ TDB ·--I ________________________ I __________________ _!-------------------------- I 
I S115: 40 l(H03F3/211, H04B7/0617, H04B7/0669, : U&PGPUB;I OR I ON I 2014/04/22I 
I i ! H04B1/3833, H04M1/0247, H04M1/0237, i USPAT; I I ! 14:17 I 
I i I H04L29/08657, G01S5/0252, G01S5/02, i USOCR; I I I I 
I j I H04W52/367, H04W52/12, H04W52/40, j DERWENT;! I I I 
I : I H04W88/08, H04W72/044, H04W72/042).cpc. : I BM_TDB I I I I 
I : I and ( carrier near3 aggregation) and : I I I I 
I : I (component near3 carrier) same up$1 link with : I I I I 
I : I associat$3 with down$1 link : I I ! I r 16 r750 I (H04W88/08, H04W72/044, H04W72/0421).cpc. I US-PGAJB;l•R ION I 2014/04/26I 
i , i , USPAT · i i i 14 · 21 i 
I i I i USOCR; I I I . I 

1 ........... J .................. 1 ........................................................................................................... J ~BE:1~T; 1 ........................ 1 ................. J ......................... 1 r 17 r336 I (H04W52/367, H04W52/12, H04W52/40).cpc. I US-PGAJB;l•R ION I 2014/04/26I 
i i i i USPAT · i i i 14 · 22 i 

l_l_l_l~~~T;I_I_I __ I r 18 r205 I (H04l29/08657, GJ1S5/0252, GJ1S5/02).cpc. I US-PGAJB;l•R ION I 2014/04/26I 
i i i i USPAT i i i 14 · 23 i 

1 ............ 1 ............... l .......................................................................................................... l~Er~,1 ....................... 1 ............... 1 ....................... l r 19 r44 I (H04l29/08657, GJ1S19/14, GJ1S5/02).cpc. US-PGAJB;lnR rN 12•14/04/261 
I i ! USPAT; I I i 14:23 I 

I I I ~~~~NT-I I I I 
t l ~ ' I I ~ I 
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100
1 

ID• 
ID• 
ID• 
ID• 
ID• 
ID• 
ID• 
ID• 
ID• 
ID• inn 

'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'- '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-

i (H04B1/3833, H04M1/0247, H04M1 / 0237) .cpc. U&PGPUB;i 

I 
USPAT; i 
USOCR; I 
DERWENT·! 

~ '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-J 

I_BM_TDB_'i 

i (H04W88/08, H04W72/044, H04W72/042).cpc. : U&PGPUB;! 
! and (1st first) near3 (radio band resource : USPAT; I 
! frequency) with (1st first) near3 (CC : USOCR; I 
I ( component adj carrier)) : DERWENT;! 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ l IBM_TDB _ _j 
! (S116 S117 S118 S119 S120).cpc. and (1st first)j U&PGPUB;! 
I near3 (radio band resource frequency) with (1st: USPAT; I 
!first) near3 ( CC ( component adj carrier)) : USOCR; I 

I """""""""""""""""""""""""""""""""""""""""""""""""""""J 

DERWENT;! 
IBM TDB I 
'-'-'-'-'-'-'-'--'-'-'-'-'-'-'-'-'-'-'-'-'-' 

i (H04W88/08, H04W72/044, H04 W72/ 042). cpc. U&PGPUB;I 

I 
USPAT; I 
USOCR; I 
DERWENT·! 

~ '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-J 

I_BM_TDB_'i 

i (H04W52/367, H04W52/12, H04W52/40) .cpc. : U&PGPUB;! 

I I 
USPAT; I 
USOCR; I 
DERWENT;! 
IBM_TDB _ _j 

! (H04L29/08657, G01S5/0252, G01S5/02).cpc. : U&PGPUB;! 

I i 

USPAT; I 
USOCR; I 
DERWENT;! 
IBM TDB I ........ - .......... , .. , 

i (H04B1/3833, H04M1/0247, H04M1 / 0237) .cpc. U&PGPUB;I 

I 
USPAT; I 
USOCR; I 
DERWENT;! 

~ .................................................................................................................................................................................................................................................................................................................................... J I_ BM_ TDB '" I 

i (H03F3/211, H04B7/0617, H04B7/0669).cpc. : U&PGPUB;! 

I_I USPAT; I 
USOCR; I 
DERWENT;! 
IBM TDB I 
........................ - ....................................... ' 

I (S123 S124 S125 S126 S127) and (schedul$4 U&PGPUB;! 
i near3 down$1 link) and ( component near3 USPAT; I 
i carrier) and single with carrier same (plurality USOCR; I 
! multiple several) with (DL down$1 link) with j DERWENT;! 
! carrier ______________________________________________________________________________________________ : I_BM_TDB_j 

i (S123 S124 S125 S126 S127) and (schedul$4 : U&PGPUB;! 
! near3 down$1 link) and ( component near3 : USPAT; I 
! carrier) and single near6 carrier same (plurality : USOCR; I 
! multiple several) near3 (DL down$1 link) with : DERWENT;! 

I carrier ----------------------------------------------------------------------------------------------: _IBM_TDB_j 

i (S123 S124 S125 S126 S127) and (schedul$4) j U&PGPUB;! 
! with component near3 carrier and (single near3 : USPAT; I 
I (DL down$1 link)) with (first with resource) and : USOCR; I 
i (multiple plurality several) near3 (DL downlink) : DERWENT;! 
I with second with resource : IBM TDB I 
' ....................................................................................................................................................................................................................................................................................................................................... ~ ........................ - ....................................... ' 

! (up$1 link UL) and (schedul$4) with component U&PGPUB;I 
i near3 carrier same (single near3 (DL USPAT; I 
! down$1 link)) with (first with resource) same USOCR; I 
i (multiple plurality several) near3 (DL downlink) DERWENT·! ,, 
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IL ___________ l_ ________________ ![with_ second _with _resource __________________________________________________ Hi_ BM_ TDB ___ IL ______________________ IL ______________ JL _______________________ I 
r132 'Di (schedul$4) with component near3 carrier same: U&PGPUB;l•R ION i 2014/04/301 
I : i (single near3 (DL down$1 link)) with (first with : USPAT; I I i 11 :42 I 
I ! i resource) same (multiple plurality several) ! USOCR; I I i I 
I : I near3 (DL downlink) with second with resource : DERWENT; I I i I 
! ____________ _: ________________ ___! ------------------------------------------------------------------------------------------------------------_: I BM_ TDB _j ______________________ J ________________ j _______________________ ___! 

r133 'Di (schedul$4) same (single near3 (DL : U&PGPUB;l•R ION i 2014/04/301 
I : I down$1 link)) with (first with resource) same : USPAT; I I i 11 :44 I 
I : i (multiple plurality several) near3 (DL downlink) : USOCR; I I i I 
I : I with second with resource : DERWENT; I I I I 

! ____________ i ------------------! ------------------------------------------------------------------------------------------------------------ i I_BM_ TDB ____ ! ------------------------ ! ________________ ___! -------------------------- ! r34 'DI (schedul$4) same (single near3 (DL : U&PGPUB;!•R ION i 2014/04/30! 
I : i down$1 link)) with (first with (frequency : USPAT; I I i 11 :45 I 
I : i resource block)) same (multiple plurality : USOCR; I I I I 
I ! I several) near3 (DL downlink) with second with j DERWENT; I I I I 
i __________ ___: __________________ i (frequency_ block_ resource) ______________________________________________ ___: I_ BM_ TDB ___ i ------------------------ i ________________ J -------------------------- i r35 '06 i (single near3 (DLdown$11ink)) with (first with : U&PGPUB;l•R ION i2014/04/30I 
I : i (frequency resource block)) same (multiple : USPAT; I I i 11 :45 I 
I : i plurality several) near3 (DL downlink) with : USOCR; I I i I 
I : I second with (frequency block resource) : DERWENT; I I i I 

! """""'": """""""""i """""""""""""""""""""""""""""""""""""""""""""""""""""'": I BM_ TDB ____ l """""""""""'"I """"""""'" I """""""""""""! r36 'DI allocation with (PUSCH PUCCH UL (up$11ink)) : U&PGPUB;!•R ION i 2014/04/30! 
I : I and "20100232373" : USPAT; I I I 14:19 I 

! ............ 1 .................. 1 ............................................................................................................ l~EbT;l ........................ 11 .......................... 1 

r137 'DI allocation and (PUSCH PUCCH UL (up$11ink)) : U&PGPUB;!•R !ON i 2014/04/30! 
I : i and "20100232373" : USPAT; I I I 14:21 I 

1 ............. 1 .................. 1 ............................................................................................................. l~EbT;l ........................ 1 ................... 1 .......................... 1 

i i i iUSPAT· i i !14-32 i 
r3B,Di"20100271970" :U&PGPUB;l•R loN i2014/04/30I 

l_l_l_l~EbT;I_I_I __ I 
IS139 :54 i("20100322173 I "20110081913" I :U&PGPUB;IOR ION i2014/10/15I 
I : i"20130010721" "8634358" I "20120140708" I :USPAT; I I i11:49 I 
I : I "20100271970" "20100285809" : USOCR; I I I I 
I i I "20110007699" "20130003700" i DERWENT; I I i I 
I i I "20100232373" "20120051306" i I BM TDB I I I I 
I : 1"20120082125" "20100098012" : - I I i I 
I : i "20100003991" "20100208679" : I I i I 
I : i "20110310856" "20120082125" : I I i I 
I : i "20120140108" "20130136084" "8265030" 1 : I I I I 
I : i "20110243039" "20120020311" "8265030" 1 : I I i I 
I : i "20110007695" "20110081932" : I I i I 
I : 1"20120314675" "20110310856" : I I i I 
I : i "20100232313" "20100296389" : I I i I 
I : i "20120020311" "20100098012" : I I i I 
I j i "20130034073" "8447343" I "8472368").PN. j I I I I 
1IS140 '[15049 I (H04WBB/OB, H04W721044, H04W721042).q:,c. ! U&R3AJB;l•R ION i 2014/10/151 
i i i i USPAT i i i 13 "44 i 

1 ...... 1 .................. 1 .......................................................................................................... j~~~T;l ......................... 1 ................... 1 ......................... 1 

r41 r737 I (H04W52/367, H04W52112, H04W52/40).q:,c. U&R3AJB;lnR rN I 2014/10/15I 
i i i USPAT; i i i 13: 44 i 
I : I USOCR; I I I I 
i , i DERWENT i i , i 

I I ~ ' I I ~ I 
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I L ___________ l_ ________________ I [tr eq u ency_ channel_ Bin) ________________________________________________________ __:! I_ BM_ TD B ___ IL ______________________ IL _________________ ! L _______________________ I 
r54I• !455/451,452.1,509,456.1,522,137,103,575.ccls. i U&PGPUB;l•R ION !2014/10/231 
I : ! and (control$4) with (resource frequency : USPAT; I I i 11 :37 I 
I : ! channel Bin) same (reserv$4 sav$4) near3 : USOCR; I I i I 
I ! ! (other 2nd second another) adj3 (resource ! DERWENT; I I I I 
! ............ J ................ J frequency .. channel .. Bin)__and _(CC_componentt ...... ,J I BM_ TDB_J ...................... J ................ j ...................... ,J 

I S155 j 4 ! "455"/$.ccls. and (((first 1st) adj6 component j U&PGPUB;I OR I ON i 2014/10/231 
I : I adj3 carrier) same ((radio resource frame))) and: USPAT; I I ! 11 :39 I 
I : ! ((2nd second) adj6 component adj3 carrier) : USOCR; I I ! I 
I : !same ((2nd second other another) adj6 (radio : DERWENT;! I ! I 
I : ! resource frame)) and (reserv$4 sav$4 us$3) : I BM_TDB I I I I 
I : ! near3 ( other 2nd second another) adj3 : I I i I 
I : ! (resource frequency channel Bin) and (CC : I I i I 
i : i component) : i i I i 

r56 :•5 i ("20050013279" I "20030219028" I i U&PGPUB;i•R rN i2014/10/23i 
I : I "20070217406" I "20020105970" I : USPAT; I I i 12:07 I 
I : i "20060050664" I "20090303938" I : USOCR; I I i I 
I : !"20070064669").PN. :DERWENT;! I i I 

! """""'": """""""""! """""""""""""""""""""""""""""""""""""""""""""""""""""'": I BM_ TDB ____ l """""""""""'"I """"""""'" I """""""""""""! 
r57 'Do i "455"/$.ccls. and (schedul$3 near3 downlink) : U&PGPUB;l•R ION i 2014/10/231 
I : ! same ((radio adj resource) (resource adj block)): USPAT; I I ! 12:07 I 
I ! I same ( CC ( component adj carrier)) ! USOCR; I I I I 
! ............ 1.............. 1 .......................................................................................................... I ~B~~~~T;l ...................... 1 ................ J ......................1 
r58 '0!455/451,452.1,509,456.1,522,137,103,575.ccls.: U&PGPUB;!•R ION !2014/10/31! I : land(control$4)with(resourcefrequency :USPAT; I I !15:22 I 
I : ! channel) same (rererv$4 sav$4) near3 (other : USOCR; I I i I 
I ! I 2nd second another) adj3 (resource frequency j DERWENT; I I I I 
! ............ J ................ ...! channel .. Bin) ................................................................................ JI BM_ TDB . ..J ...................... ...! ................... ! ........................ ..! 
1IS161 '[15374 I (H04W88/08, H04W721044, H04W72/042).q:,c. I U&PGAJB;l•R ION ! 2014/10/31 
I : ! : USPAT; I I i 17: 18 

1 ...... 1 .................. 1 .......................................................................................................... l~EbT;l ......................... 1 ................... 1~==~1 
11S162114758 I (H04W521367, H04W52112, H04W52/40).q:,c. I U&PGAJB;l•R ION ! 2014/10/31 
I i I i USPAT; I I I 17: 18 

l_l_l_l~EbT;I_I_I 
:=oc==.:=;1 

11S163 ;14377 I (H04l29/08657, GJ1S6/0252, GJ1S6/02).q:,c. : U&PGAJB;i•R ION I 2014/10/31 I 
i i i i USPAT · i i i 17" 18 i 

1 ............. 11 ............................................................................................................. l~EbT;l 1 ................... 1 ..... · 1 
1IS164 r042 I (H04B1/3833, H04M1/0247, H04M1/0237).cpc. I U&PGAJB;l•R ION i 2014/10/31 
I : I : USPAT; I I i 17: 18 

1 ...... 1 .................. 1 .......................................................................................................... l~Er~T;l ......................... 1 ................... 1~==~1 
r65 '16867 I (H03F3/211, H04B7/0617, H04B7/0669).q:,c. I U&PGAJB;l•R ION i 2014/10/31 
I i I i USPAT; I I I 17: 18 
I : I jUSOCR; I I I 
i , i , DERWENT i i ; 

I __________ _J """"""""" I """""""""""""""""""""""""""""""""""""""""""""""""""""_J I BM_ TDB', I """""""""""" I ________________ ,J :=oc==.:=;1 
11s1671• !I"14170939" :u&PGPUB;l•R ION !20141111111 i i i i USPAT i i i 09 "46 i 

1 ............. 1 ................... 1 ............................................................................................................. l~Er~,.1 ......................... 1 ............ 1 ......................... 1 
IIS168 :1499 !!(component near2 carrier) with (primary near2 :ju&PGPUB; !IOR !ION !12014; 11/ 181 
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i cell) : USPAT; ! 14:07 
' i USOCR· i ~ ' 

, i ! DERWENT;! i i 
i i i I BM TDB i i ! 

r69 r01 i "370"/$.ccls. and (component near2 carrier) i us-PGAJs,i•R r i~2=01=4=/=11=/=18:o:;li 
I : ! with (primary near2 cell) : USPAT; I I i 14:07 I 

1 ............. 1 ................... 1 ............................................................................................................. l~ST;.1 ......................... 1 ............ 1 .......................... 1 
r70 r78 I "370"/$.ccls. and (component adj2 carrier) with I US-PGAJB;l•R ION ! 2014/11/181 
I : i (primary adj2 cell) : USPAT; I I ! 14:07 I 

! ............ 1 .................. 1 ............................................................................................................ l~ST;l ........................ 11 .......................... 1 
r7t '085 ! "370"/$.ccls. and (component adj2 carrier) with : U&PGPUB;l•R ION i 2014/11/181 
I : ! (primary adj2 cell) with (DL down$1 link) : USPAT; I I ! 14:08 I 

1 ............. 1 .................. 1 ............................................................................................................. l~ST;l ........................ 1 ................... 1 .......................... 1 
r172 'Di "370"/$.ccls. and single near3 (CC (component : U&PGPUB;l•R ION i 2014/11/181 
I : ! adj2 carrier)) with (primary adj2 cell) with (DL : USPAT; I I i 14:17 I 
i i i down$1 link) i USOCR; i i ! i 

I ............. 1 .................. 1 ............................................................................................................. 1 ~B~1~~T;.I ......................... I ................... 1 .......................... 1 

r173 ID! single near4 (CC (component adj2 carrier)) with: U&PGPUB;l•R ION ! 2014/11/181 
I : ! (primary adj2 cell) with (Dldown$1Iink) : USPAT; I I ! 14:19 I 

1 ............ 1 ............... l .......................................................................................................... 1~J5bT;l ....................... l ............... 1 ....................... l 
r 74 r87 I "370"/$.ccls. and (CC l component adj2 carrier) I I US-PGAJB; 'DR ION i 2014/ 11 / 181 
I : ! with (primary adj2 cell) with (DL down$1 link) : USPAT; I I ! 14:21 I 

i i i i USOCR; i i i i 

1 ........... J .................. 1 ........................................................................................................... J ~B~1~T; 1 ........................ 1 ................. J ......................... 1 

r175 ID!@ad<"20091004" and "370"/$.ccls. and (CC : U&PGPUB;l•R ION !2014/11/181 
I : ! (component adj2 carrier)) with (primary adj2 : USPAT; I I i 14:22 I 
I ! ! cell) with (DL down$1 link) j USOCR; I I i I 

! ............. 1 .................. 1 ............................................................................................................. 1 ~B~1~T;.I ......................... I ................... 1 .......................... I 

r76 r87 I "370"/$.ccls. and (CC (component adj2 carrier)) I US-PGAJB;l•R ION i 2014/11/181 
I : i with (primary adj2 cell) with (DL down$1 link) : USPAT; I I ! 14:22 I 

1 ............ 1 ............... l .......................................................................................................... l~EbT;l ....................... l ............... 1 ....................... l 
i S177: 29 !("20100322173" I "20110081913" I : U&PGPUB;I OR I OFF i 2015/10/01 I 
I i !"20130010721" I "8634358" I "20120140708" I :USPAT I I !11:34 I 
I : ! "20100271970" I "20100285809" : I I i I 
I : i "20110007699" 1 "20130003100" : I I i I 
I : i "20100232313" 1 "20120051305" : I I i I 
I : i "20120082125" 1 "20100098012" : I I ! I 
I : i "20100003997" 1 "20100208679" : I I i I 
I : i "20110310856" 1 "20120082125" : I I i I 
I : i "20120140108" 1 "20130136084" "8265030" 1 : I I i I 
I : !"20110243039"1"8792830"1"20120020317"1: I I i I 
I : i "8265030" I "20110007695" I "20110081932" I : I I i I 
I : ! "20120314675" "20020160784" : I I ! I 
I : i "20110310856" "20100232313" : I I ! I 
I : i "20100296389" "20120020311" : I I i I 
I : i "20100098012" "20130034073" "8447343" 1 : I I i I 
I : ! "8472368") PN : I I ! I iri1 , . . , , ii , , 
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EAST Search History r 78 r 250 I (H04WBB/08, H04W72/044, H04W72/042) .cpc. I U&PGAJB; l•R ION 12015/ 10/01 
i , i , USPAT; i i i 17:24 
I : I : LJS)CR; I I I 
' ' ' , DERWENT·' , i 

I __________ __j """"""""" I ' " __j I BM_ TDB , I I I ~==~I 
I1S179 r857 I (H04W521367, H04W52112, H04W52/40).cpc. I U&PGAJB;l•R ION I 2015/10/01 
I : I : USPAT; I I I 17:24 
I : I : LJS)CR; I I I 
i , i , DERWENT·i i i 

I _____________ : __________________ I __ _ ______ : l-~~ -Ig_~ __ :_ I _________________________ I _________________ J 
r180 r079 I (H04l29/08657, 0J1SS/0252, G01SS/02).cpc. I U&PGAJB;l•R ION 1~20=1=5;=1=01=0~1

1 

I i I i USPAT; I I I 17:24 
I : I : LJS)CR; I I I 
i , i , DERWENT·i i , 

I ___________ J """"""" j ' " '"": !_§~ -I-~§_ 'I ______________________I ________________ J ~==.=:;I 
IIS181 114391 I (H04B1/3833, H04M1/0247, H04M1/0237).cpc. I U&PGAJB;!•R ION I 2015/10/01 I 
i , i , USPAT· i i i 17·24 i 

I I I .. .. l~E:T;I I 11 

I1S182 r620 I (H03F3/211, H04B7/0617, H04BJ/0669).cpc. I U&PGAJB;l•R ION I 2015/10/01 
I : I : USPAT; I I I 17:24 
I : I : USOCR; I I I 
i , i , DERWENT·i i i 

I __________ j __________________ I _ __ _ __ _ _____ j l_§~ -I-~§ __ '._ I _________________________ I ___________________ I 
I1S183 r21 I (S178 S179 S180 S181 S182) and (schedu1$4 I U&PGAJB;i•R ION 1:aa2""01""5"";""10""1""01:a;I 
I : I near3 down$1 link) and ( component near3 : USPAT; I I I 17:24 
I : I carrier) and single with carrier same (plurality : USOCR; I I I 
I : I multiple several) with (DL down$1 link) with : DERWENT; I I I 
I : I carrier_ same_ (frequency)__ __________________________________________________ __: I BM_ TDB I I I 

~==.=:::1 
10184 :•52 ! ((david near2 astely) (robert near2 baldemair) : US-PGPUB;l•R ION l 2015/10/01 
I : I (dirk near2 gerstenberger) (daniel near2 : USPAT; I I I 17:56 
I : ! larsson) (lars near2 lindbom) (stefan near2 : USOCR; I I I 
I : I parkvall)) .in. and ericsson.as. : DERWENT; I I I 
!11 __ __ """"""""""""""""""""'": l __ §_~-I_g_§ _____ I _________________________ ! """""""" j~==~I 

10185 !• !1S183 and S184 : US-PGPUB;!•R ION !2015/10/01 
I : I : USPAT; I I I 11: 56 

IJ_J ' ' _l~EbT;I_I_I 
~==~I 

11S186 !•1 I 455/$.ccls. and ((first 1st) adj6 component adj3: US-PGPUB;l•R ION I 2015/10/01 
I : icarrier)same((1stfirst)adj6(radioresource :USPAT; I I 118:11 
I : I frame)) and ((2nd second) adj6 component : USOCR; I I I 
I j I adj3 carrier) same ((2nd second) adj6 (radio j DERWENT;! I I 
i __________ ___: __________________ i resource_ frame))__ ____________________________________________________________________ __: I_ BM_ TDB ___ i ------------------------ i _________________ J 
Is181:24 1("20100322113" 1 "20110081913" 1 :us-PGPUB;IOR !OFF !20151101021 
i i i "20130003700" "20100232373" i USPAT i i I 12:23 i 
I : I "20120051305" "20120082125" : , 
I : I "20100098012" "20100003991" : 
I : i "20100208679" "20110310856" : 
I : i "20120082125" "20120140108" : 
I j I "20130136084" "8265030" I "20110243039" I j 
I I I "8792830" I "20120020311" I "8265030" I I 
i i i "20110007695" "20110081932" i 
I : I "20120314515" "20020160784" : 
I : I "20110310856" "20100232313" : 
I : i "20100296389" "20120020311" : 
I : i "20100098012" "20130034073" "8447343" 1 : 

I__________ J ________________ J "84 72368"). PN. ----------------------------------------------------------------------- J 

IIS188Irll"14030298" IIus-PGPUB;II0R IIOFF 12015/10/021 
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!l• ll• !L _______________________________________________________________________________________________________ JlUSPAT __________ !l• !loi[15:41 ______________ ! 
I S189: 198 I ((1st first) adj6 (radio resource frame)) and : U&PGPUB;I OR I ON ! 2015/10/031 
I : !((2ndsecond)adj6componentadj3carrier) :USPAT; I I !16:15 I 
I i I same ((2nd second) adj6 (radio resource i USOCR; I I I I 
I i !frame)) !DERWENT;! I I I 
I __________ ___: """"""""" i """""""""""""""""""""""""""""""""""""""""""""""""""""___: I_ BM - TD B ·-- I """""""""""" I _________________ J """"""""""""" I 
i i i iLJSPAT· i i !14-17 i 
I i I i USOCR; I I I . I 
1 ............. 1 ................... 1·1~:.~T;.1 ......................... 1 ............ 1 .......................... 1 

r90 'DI"14102508" , US-P<?PUB;l•R loN I 2015/10/131 

i i i i USPAT · i i i 14 · 1 7 i 
I i I i USOCR; I I I . I 
1_1_1._1~:.~T;I_I_I_I 
r91 l• r4158378" IUS-P<?PUB;,0R loN !2015/10/131 

I i I i USPAT · I I I 14 · 1 7 I 
I : I : USOCR; I I I . I 
1_1_1._1~:.~T;I_I_I_I 
r92 'DI14097736" , US-P<?PUB;i•R loN I 2015/10/131 

i i i i USPAT · i i i 14 · 1 7 i 

I i I i USOCR; I I I . I 
1 ............. 1 ................... 1.1 ~:.~:T'.1 ......................... 1............1 .......................... 1 

r193 l• I"14006545" I US-P<?PUB;l•R loN i 2015/10/131 

r94 l• r3875620" I US-P<?PUB;,0R loN i 2015/10/131 i i i i USPAT · i i i 14 · 18 i 
I i I i USOCR; I I I . I 
I I I !~s~~~T;I I I I : ............. .. ................ ' "............................................................................................................. .. ...... ~ ............. ' ........................ ' ................... , .......................... ' 

r95 'DI13905342" , US-P<?PUB;i•R loN I 2015/10/131 I i I i USPAT · I I I 14 · 18 I 
I : I : USOCR; I I I . I 
l ............. 1 .................. 1·1~:.~:T;l ........................ 1 ................... 1 .......................... 1 
i i i i USPAT · i i i 14 · 18 i 

I i I i USOCR; I I I . I 
1_1_1,_1~:~:T;I_I_I_I 
r96 l• I"13477988" I US-P<?PUB;l•R loN i 2015/10/131 

r97 l• r13293245" I US-P<?PUB;,0R loN i 2015/10/131 i i i i USPAT i i i 14 · 18 i 
I i I i USOCR; I I I . I 
I I I I ~BE:~~T; I I I I 
, ............................ , .................................................................................................................... ~ ...... , ...................... , ............... , ...................... ' 

r98 ,0r13875620" , US-P<?PUB;,0R loN I 2015/10/131 I i I i USPAT I I i 14 · 19 I 
I i I iusocR; I I I. I 
1 ............. 1 J ............................................................................................................. l~i~~'I J ................... 1 I 
i i i i USPAT i i i 14 · 19 i 
I i I iusocR; I I I. I 
I L J 1 ~:~~'I J J I 

r99 l• I13993807" I US-P<?PUB;,0R loN !2015/10/131 

roo lnr13898465" I US-P<?PUB;nRION I 2015/10/13 
i , i , USPAT i i i 14 · 19 i 

I i I jusocR; I I I . I 
I i i i DERWENT; i i i i 
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IL ________ , __ :L"""""""" IL""""""""""""""""""""""""""""""""""""""""""""""""""""'":! I_ BM -TDB '" IL""""""""""" IL"""""""'" !L"""""""""""' I 
i i i !LJSPAT· i i i14-19 i 

I i I i USOCR; I I I . I 
I ............. I ................... l·l~~~T;.1 ......................... I ............ I .......................... 1 
r01 'DI"13883792" , US-P<?PUB;l•R loN i 2015/10/131 

r 02 ,0r39964D5" IUS-P<?PUB;l•R loN !2015/10/131 i i i iUSPAT· i i i14-19 i 
I i I i USOCR; I I I . I 
I I I l~B~~~~T;I I I I : ............. .. ................ ', ............................................................................................................. .. ...... ~ ............. ' ........................ ' ................... , .......................... ' 

r03 l• r13883002" IUS-P<?PUB;l•R loN 12015/10/131 I : I iUSPAT· I I 114·20 I 
I : I : USOCR; I I ; . I 
1 ............. I .................. l·l~~~T;l ........................ 1 ................... I .......................... 1 

ro• l• r14812058" I US-P<?PUB;l•R ION i 2015/10/131 i i i !LJSPAT· i i i14·20 i 

I i I i USOCR; I I I . I 
I ll~l~~~TJ_I_II 
r05 l• r915660" , US-P<?PUB;l•R loN i 2015/ 10/ 131 i i i iUSPAT· i i i14·20 i 
I i I i USOCR; I I I . I 
I I I l~B~~~T;I I I I 
i•o6:• i; .. 1390953s"··················································································1us-FGRJs,i•R ION 1201511·01·13! 
I i I i USPAT · I I i 14 · 21 I 
I i I i USOCR; I I I . I 
1 ............. I .................. l·!~~~~T;l ........................ 1 ................... I .......................... 1 

i i i i USPAT · i i i 14 · 22 i 

I i I i USOCR; I I I . I 
l_!_l,~!~~~~T;I_I_I_I 
r •7 l• I"13924238" , US-P<?PUB;l•R loN i 2015/10/ 131 

i i i iUSPAT· i i i14·23 i 
I i I i USOCR; I I I . I 
I ............ 1 ............... 1- .......................................................................................................... l~i~~T;I ....................... I I ....................... I 
r08 l• r3898465" I US-P<?PUB;l•R ION ! 2015/10/ 131 

I i I i USPAT I I i 14 · 23 I 
I i I i USOCR; I I I . I 
r09 l• I'13993807" IUS-P<?PUB;l•R loN 12015/10/131 

! ............. ! !

0 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• I~:~~T;I 1 ................... 1 I 
IS210 58 ("20100322173" I "20110081913" I U&PGPUB; OR ON 2015/10/13 
I "20130010721" "8634358" I "20120140708" I USPAT; 14:25 
I "20100271970" "20100285809" USOCR; 
I "20110007699" "20130003700" DERWENT; 
I "20100232373" "20120051306" I BM TDB 
I "20120082125" "20100098012" -
I "20100003997" "20100208679" 
I "20110310856" "20120082125" 
I "20120140708" "20130136084" "8265030" I 

I "20110243039" "8792830" I "20120020317" I 

I "8265030" I "20110007695" I "20110081932" I 
I "20120314675" I "20020160784" I 
I "20110310856" I "20100232373" I 

I "20100296389" I "20120020317" I 

I 
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ll :1 ll"20100098012" I "20130034073" I "8447343" I :1 ll ll ii I 
I : I "8472368").PN. : I I I I 

i• D1"13906370" ius-PC'PLJB;i•R ION 12015110113! I : I : usPAT· I I i 14·38 I 
I i I i USOCR; I I I . I 
Ill, ................................................................................... l~~T'l ........................ 1 ................... 1 .......................... 1 
I S212 i 58 ;{"20100322173" I "20110081913" I i U&PGPUB; I OR I ON i 2015/10/13 
I i I "20130010721" I "8634358" I "20120140708" I i USPAT; I I i 14:51 
I : i "20100271970" I "20100285809" : USOCR; I I i 
I : i "20110007699" I "20130003700" : DERWENT; I I i 
I i i "20100232373" I "20120051306" i I BM TDB I I I 
I : i "20120082125" 1 "20100098012" : 
I I i "20100003997" 1 "20100208679" I 
I : I "20110310856" I "20120082125" : 
I : i "20120140108" I "20130136084" "8265030" I : 
I : i "20110243039" I "8792830" I "20120020317" I : 
I : i "8265030" I "20110007695" I "20110081932" I : 
I : !"20120314675" "20020160784" : 
I : i "20110310856" "20100232313" : 
I : i "20100296389" "20120020311" : 
I I i "20100098012" "20130034073" "8447343" 1 I 
I i i"8472368").PN. : 

r13 'Di (H04W88/08, H04W72/044, H04W72/042).cpc. : U&PGPUB;l•R ION i 2015/10/131 
I : i and (H04W52/367, H04W52/12, : USPAT; I I i 14:55 I 
I : i H04W52/40).cpc. and (H04L29/08657, : USOCR; I I i I 
I ! i G01S5/0252, G01S5/02).cpc. and (H04B1/3833, ! DERWENT;! I I I 
! ____________ _: ________________ ___! H04M1/0247, __ H04M1/0237)_.cpc. ___________________________________ J I--~-~-°!:.i?..~ .. J ______________________ ___! ---------------- j ________________________ __! 

IS214 r6289 I (H04W88/0B. H04W72/044. H04W72/042. , US-PGAJB;l•R loN i 2015/10/131 
I : I H04W52/367, H04W52/12, H04W52/40, : USPAT; I I i 14:56 I 
I ! IH04L29/08657,Go1ss10252,G01ss102, :usocR; I I I I 
! : ! H04B1/3833, H04M1/0247, H04M1/0237).cpc. : DERWENT;! ! ! ! 
I - -: ____________ ___! -- - -- - ----- : [.~~-!g~_J ______________________ __! ________________ J ________________________ __! 

I S215: 3 i (H04W88/08, H04W72/044, H04W72/042, : U&PGPUB;I OR I ON i 2015/10/131 
I i I H04W52/367, H04W52/12, H04W52/40, i USPAT; I I I 14:56 I 
I i IH04L29/08657,G01S5/0252,G01S5/02, :USOCR; I I i I 
I : i H04B1/3833, H04M1/0247, H04M1/0237).cpc. : DERWENT; I I i I 
I : iandsinglenear3(0C(componentadj2carrier)) :IBM_TDB I I i I 
! __: ________ J with _(primary __ adj2 __ cell)_ with__(DL_down$1_Iink)__ ___ ___: I I i ________________________ __! ID• ((david near2 astely) (robert near2 baldemair) ! US-PGAJB;l•R ION i 2015/10/131 
I : i (dirk near2 gerstenberger) (daniel near2 : USPAT; I I i 17:05 I 
I : I larsson) (lars near2 lindbom) (stefan near2 : USOCR; I I i I 
I : i parkvall)) .in. and ericsson.as. : DERWENT; I I i I 
!Ji _ _ _ ---------------------------------------- j I _BM_ TDB __ _j _______________________ j ___________________ I ________________________ __! 

IS217 r53 I (((david near2 astely) (robert near2 baldemair) 'US-PGAJB;l•R ION i 2015/10/131 
I : i (dirk near2 gerstenberger) (daniel near2 : USPAT; I I i 17:05 I 
I : i larsson) (lars near2 lindbom) (stefan near2 : USOCR; I I i I 
I : i parkvall)) .in.) and ericsson.as. : DERWENT; I I I I 

! """"""_:"""""""""I ' ' """"""""""""""""""""_: I_ BM_ TDB ,I """""""""""'I """"""""'__I""""""""""""" I rB 'D31 i (((david near2 astely) (robert near2 baldemair) : U&PGPUB;l•R ION I 2015/10/13I 
I : i (dirk near2 gerstenberger) (daniel near2 : USPAT; I I i 17:07 I 
I : i larsson) (lars near2 lindbom) (stefan near2 : USOCR; I I i I 
I ! I parkvall)) .in.) and ericsson.as. and carrier adj j DERWENT; I I I I 
! __: __________ _) aggregation--------------------------------------------------------------------------------__: I BM_ TDB i i ! __________________________ ! ID• "455"/$.ccls. and (carrier near3 aggregation) i US-PGAJB;l•R ION i 2015/10/131 
I : I and ((first 1st) adj6 carrier) same ((1st first) : USPAT; I I i 17:27 I 
I : i adj 6 ( radio resource frame)) and ( ( 2nd second) : USOCR; I I i I 
I : I adj6 carrier) same ((2nd second) adj6 (radio : DERWENT; I I i I 
!jl resource_frame)) _ and_ carrier_ adj __ aggregation _____ j ~-~~-!-~~----! _________________________ ! ___________________ I __________________________ ! 
IIS220II48 I (H04W88/08, H04W72/044, H04W72/042).cpc. !IU&PGPUB;IIOR II0N 12016/03/091 
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i i and ((first 1st) adj6 component adj3 carrier) : USPAT· i i l 15·13 
I,, ! same ((1st first) adj6 (radio resource frame)) j USOCR; i i i · 

! and ((2nd second) adj6 component adj3 carrier): DERWENT; I I ; 
I : !same ((2nd second) adj6 (radio resource : IBM_TDB I I i 
I : I frame)) : I I i ~==~I 
118221 !•5 ! (set group) near6 (radio resource) with (2nd : U&PGPUB;l~Fj 2016/03/091 

I ! I second other another) near6 ( DL down$1ink) ! USPAT IL .................... JL .............. J 15:26 I 
!•22 .. :

0
5 ............. : :::~:~;~5:;~:;;~·~1:~~·~;~;;~.·~~·1~: .. ~~d ................ : U&PGPUB; :

0
R r : 2016i03/09: 

I j i (downlink near3 carrier) and (uplink near3 j USPAT; I I I 15:45 I 
I : ! (primary first initial) near3 carrier) and ((second: USOCR; I I ! I 
I : I 2nd other next) with ( channel resource)) and : DERWENT; I I ! I 
!jl (carrier .adj. aggregation) ................................................... j I BM_ TDB .... ! ......................... ! ................... I .......................... ! 
I S223: O I (H04B1/3833, H04M1/0247, H04M1/0237).cpc. : U&PGPUB; OR ON ! 2016/03/091 

and (((first 1st) adj6 component adj3 carrier) : USPAT; ! 15:48 I 
same ((radio resource frame))) and ((2nd : USOCR; I I 
second) adj6 component adj3 carrier) same : DERWENT; ! I 
((2nd second other another) adj4 (radio : I BM_ TDB i I 

resource. frame)) ...................................................................... ..! ................... ! .......................... I 
(((david near2 astely) (robert near2 baldemair) : U&PGPUB; OR ON I 2016/03/09! 
(dirk near2 gerstenberger) (daniel near2 : USPAT; i 16:14 I 

r~r:i~~t~~~~~; :~:~:!~t~i£i~;~ar3 I ~E:T; ................... 1, .......................... 1,, 

adj 2. cell) .with. (DL.down$1.linkl.._ ................................. j ............................................ . 
i (((david near2 astely) (robert near2 baldemair) : U&PGPUB;I OR I ON I 2016/03/091 
i (dirk near2 gerstenberger) (daniel near2 : USPAT; I l I 16:14 I 
! larsson) (lars near2 lindbom) (stefan near2 : USOCR; I I I l 
parkvall)) .in.) and ericsson.as. and (CC j DERWENT; I I I I 
(component adj2 carrier)) with (primary adj2 : IBM_TDB I I I I 
cell) : I I i I 'DD' 455/$.ccls. and (downlink near3 carrier) and : U&PGPUB;l•R ION ! 2016/03/091 

I : ! (uplink near3 (primary first initial) near3 carrier): USPAT; I I i 17:02 I 
I ! ! and ((second 2nd other next) with (channel ! USOCR; I I i I 
I : I resource)) and ( control with information) : DERWENT; I I ! I 
lj) .. .. . .. ................. : 1.BM_TDB .. J ....................... ..1 ................... I ........................ ..! 
I S227 30 l ("20120127950" I "20110310819" I : U&PGPUB; OR ON i 2016/03/09! 

"20120275395" I "20120287828" : USPAT; i 18:32 I 
"20120039291" I "20100271970" : USOCR; i I 
"20120307781" I "20110286436" : DERWENT; i I 
"20120224535" I "20120140708" i I BM_TDB I I 
"20120163288" I "20110299486" : i I 
"20100098012" I "20120082125" I : i I 

"20120294273")_.pn ................................................................. : ................... ! .......................... 1 
(carrier adj aggregation) and (schedul$3 near3 ! U&PGPUB; I OR l ON I 2016/03/09! 
(downlink DL) with ((first primary initial) near6 : USPAT; I I i 20:46 I 
(resource radio frequency frame))) and ((first : USOCR; I I I I 
1st) adj6 component adj3 carrier) same ((1st : DERWENT; I I,,',,,, i I 
first) adj6 (radio resource frame)) and ((2nd : I BM_TDB I I,,,, I,,,, 

second) adj6 component adj3 carrier) same : I 
((2nd.second) .. adj6.(radio .. resource.frame)l.._ ......... : ....................... 1 ....................... i ................... ' ....................... , 

I i I i USPAT I I l 21 · 31 I rg ,01 "20070030661" : U&PGPUB;!•R !oN I 2016/03/09! 

1 ............. 11 ............................................................................................................. l~~~T;l 1 ................... 1 ..... · 1 ro 'n6 !370/329,252,331.ccls. and (((first 1st) adj6 U&PGPUB;lnRION 12016/03/10 
I : ! component adj3 carrier) same ( (radio resource USPAT; I I I 09:26 I 
I : I frame))) and ((2nd second) adj6 component USOCR; I I ! I 
I : ! adj3 carrier) same ((2nd second other another) DERWENT; I I ! I 
t l ~ I I ~ I 
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IL....... JL ................ II adj 4. (radio.resource.frame)).......................................... Jll BM_ TDB .... IL ...................... IL ................ IL ........................ I r31 'DI (H04B1/3833, H04M1/0247, H04M1/0237).cpc. : U&PGPUB;l•R ION I 2016/03/16I 
I : I and (schedul$3 assigin$3) with (primary adj : USPAT; I I I 11 :49 I 
I : I cell) same2 (multiple several set) near3 : USOCR; I I ! I 
I : I component adj2 carrier : DERWENT; I I I I 
i i i i I BM TDB i i ! i 
' ~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~ - ~~~ ' ~~~~~~~~~~~~~~~~~~~~~~~~ ' ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~ ' 

I S233: O I (H04B1/3833, H04M1/0247, H04M1/0237).cpc. : U&PGPUB;I OR I ON ! 2016/03/161 
I : I and (schedul$3 assigin$3) with (primary adj : USPAT; I I I 11 :54 I 
I : I cell) same2 (multiple several set) near6 carrier : USOCR; I I I I 

1 ...... J .................. 1 .......................................................................................................... J~+,1 ......................... 1 ............ 1 .......................... 1 r34,08 l(H04L5/0053, H04L5/001, H04L5/0094, :U&PGPUB;l•R loN 12016/03/161 
I : I H04B1/3833, H04M1/0247, H04M1/0237).cpc. : USPAT; I I I 11 :59 I 
I : I and (schedul$3 assigin$3) with (primary adj : USOCR; I I I I 

I I I~~~;::~~ ~~~l~~~~i:~veral.set) .. near3 ................. ..J ~B~1~~T;I ........................ I ................ J .......................... I 
!S235\18 i(H04L5/0053,H04L5/001,H04L5/0094, \U&PGPUB; OR ON !2016/03/161 

H04B1/3833, H04M1/0247, H04M1/0237).cpc. : USPAT; I 12:04 I 

7 

7 

and (schedul$3 assigin$3) with (primary adj : USOCR; I I 
cell) same2 (multiple several set) near3 : DERWENT; I I 
component adj2 carrier and ( control$4 : I BM_ TDB I I 
adjust$3)__near6. (DL.(down$Iink)l... ............................ ...i ................... ! ....................... J 
(H04L5/0053, H04L5/001, H04L5/0094, : U&PGPUB; OR ON 2016/03/161 
H04B1/3833, H04M1/0247, H04M1/0237).cpc. : USPAT; 12:06 i 
and (schedul$3 assigin$3) with (primary adj : USOCR; i 

cell) same2t (d~
2
ultiple_ severdal(set)t ne

I
$a

4
r3 ! D

I 
BEMRWTENDBT; I,,',,,, 

componen a J carrier an con ro !, _ 

adjust$3) near6 (DL (down$Iink)) and (second . 
2nd another other) near3 (radio frequency band: 

resources) ...................................................................................... : .......................... I 
455/509,522,456.6,137,103,575.ccls. and : U&PGPUB; OR ON !2016/03/16! 
(schedul$3 assigin$3) with (primary adj cell) : USPAT; I 12:31 I 
same2 (multiple several set) near3 component : USOCR; i I 

(1~~~;~~~ t~~J (~~~o0~~42~~ ~~:t3~e~~~~~f L I ~B~1~T; ................... 1, .......................... 1,, near3__(radio. frequency. band .resourcest .................. : 

(A01 B12/006, H04L5/0053, H04L5/001, : U&PGPUB; OR 
H04L5/0094, H04B1/3833, H04M1/0247, i USPAT· 
H04M1/0237) .cpc. and (schedul$3 assigin$3) ! USOCR; 
with (primary adj cell) same2 (multiple several : FPRS; 
set) near3 component adj2 carrier and : EPO; JPO; 
(control$4 adjust$3) near6 (DL (down$Iink)) i DERWENT· 

t~~~!~~~~ia~~~r:;oo~~c~s~~.:.~~: ... :.~:~.~ .. ~~~.~~.~ ........ I1 BM_ TDB , 

(H04W88/08, H04W72/044, H04W72/042, : U&PGPUB;I OR 
H04W52/367, H04W52/12, H04W52/40, : USPAT; I 
H04L29/08657, G01S5/0252, G01S5/02, : USOCR; I 
H04B1/3833, H04M1/0247, H04M1/0237).cpc. : FPRS; I 
and (schedul$3 assigin$3) with (primary adj : EPO; JPO; I 
cell) same2 (multiple several set) near3 : DERWENT; I 
component adj2 carrier and (control$4 : I BM TDB I 
adjust$3) near6 (DL (down$Iink)) and (second j - I 

ON 

ION 

2016/03/ 16! 
12:39 I 

_I 
I 2016/03/ 161 
i 12:47 i 

2nd another other) near3 (radio frequency band: I 
resources) .................................................................................. j ........................ J ........................ J ................... ' .......................... , 

((david near2 astely) (robert near2 baldemair) U&PGPUB;lnR lnN I 2016/03/16I 
(dirk near2 gerstenberger) (daniel near2 USPAT; I I I 13:28 I 
larsson) (lars near2 lindbom) (stefan near2 USOCR; I I I I 
parkvall)).in. and ericsson.as. and (schedul$3 FPRS; I I ! I 
assigin$3) with (primary adj cell) same2 EPO; JPO; I I I I 
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ll :[ ll(mu_ltiple several set) near3 component adj2 :[DERWENT; ll ll II I 
i i i carrier i I BM_ TDB i i i i 

I S246 60 ("20100322173" I "20110081913" I : U&PGPUB; OR ON 2016/06/241 
I "20130010721" I "8634358" I "20110007699" I : USPAT; 11 :47 I 
I "8792830" I "20120140708" I "20100271970" I : USOCR; I 
I "20100285809" I "20110007699" I j DERWENT; I 
I "20130003700" I "20100003997" I : I BM_ TDB I 
I "20100232373" I "20130003100" I "8447343" I : I 
I "8634358" I "20100232373" I "20120051305" I : I 
I "20100296389" "20120140708" : I 
I "20130010121" "20130136084" : I 
I "20120082125" "20020160784" : I 
I "20110081913" "20110081932" : I 
I "20110243039" "20120020311" : I 
I "20100098012" "20100003997" : I 
I "20100208679" "20110310856" : I 
I "20120082125" "20120140108" : I 
I "20130136084" "8265030" "20110243039" : I 
I "8792830" I "20120051306" "20120314675" j I 
I "8472368" I "20120147847" "20120020317" : I 
I "8265030" 1 "20110007695" "20110081932" : I 
I "20120314675" 1 "20020160784" 1 : I 
I "20100211910" 1 "20100285809" 1 : I 
I "20130034073" I "8265030" I "20110310856" I : I 
I "20100232373" I "20100296389" I : I 
I "20120020311" I "20100098012" I I I 
I "20110310856" I "20120082125" I : I 
I "20100098012" I "20130034073" I "8447343" I : I 
I "8472368" I "20100208679" I "20100322173" I : I 
I "20110007695"). PN. : I 
I 8247 1 I t~~~i1~iftiiWs~;~i~:-~~~~t~~i~;·:--------------- usPAT oR oN ~1~:i·06i-24

-i 

I H04L29/08657, G01 S5/0252, G01 S5/02, 
I H04B1/3833, H04M1/0247, H04M1/0237).cpc. 
I and (schedul$3 assigin$3) with (primary adj 
I cell) same2 (multiple several set) near3 
I component adj2 carrier and (control$4 
I adjust$3) near6 (DL (down$Iink)) and (second ! 
I 2nd another other) near3 (radio frequency band: 

___________________ ! resources)--------------------------------------------------------------------------------------: 
I (H04W88/08, H04W72/044, H04W72/042, : U&PGPUB; I OR 
I H04W52/367, H04W52/12, H04W52/40, : USPAT; I 
I H04L29/08657, G01S5/0252, G01S5/02, : USOCR; I 
I H04B1/3833, H04M1/0247, H04M1/0237).cpc. j FPRS; I 
I and (schedul$3 assigin$3) with (primary adj : EPO; JPO; I 
I cell) same2 (multiple several set) near3 : DERWENT; I 
I component adj2 carrier and ( control$4 : I BM_ TDB I 
I adjust$3) near6 (DL (down$Iink)) and (second : I 

!ON I 2016/06/24! 
I 11 :51 I 

I : I 2nd another other) near3 (radio frequency band: I 
! _____________ : __________________ ! resources)__ ____________________________________________________________________________________ : _________________________ i _________________________ i ___________________ , __________________________ , 

I3249 r69 I ((david near2 astely) (robert near2 baldemair) I U&PGAJB;l•R ION I 2016/06/24! 
I : I (dirk near2 gerstenberger) (daniel near2 : USPAT; I I I 11 :55 I 
I : I larsson) (lars near2 lindbom) (stefan near2 : USOCR; I I I I 
I : I parkvall)) .in. and 455/$.ccls. : DERWENT; I I I I 
I : I _ _ _____________________________________________ : !.!?.~-I_g§_I ______________________ ! ________________ J ______________________! 

I S250: 2 I ((david near2 astely) (robert near2 baldemair) : U&PGPUB;I OR I ON I 2016/06/24I 
I : I (dirk near2 gerstenberger) (daniel near2 : USPAT; I I I 11 :56 I 
I : I larsson) (lars near2 lindbom) (stefan near2 : USOCR; I I I I 
I : I parkvall)).in. and (carrier adj aggregation) and : DERWENT;! I I I 
I : I (schedul$3 near3 (downlink DL) with ((first : IBM_TDB I I I I 
I : I primary initial) near6 (resource radio frequency : I I I I 
I : I frame))) : I I I I 
i~ : ; : : ' : 
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r51 i• !455/451,452.1,509,456.1,522,137,103,575.ccls.: U&PGPUB;!•R !•N !2016/06/24! I ! I and (control$4) with (resource frequency ! USPAT; I I I 11 :57 I 
I : I channel Bin) same (reserv$4 sav$4) near3 : USOCR; I I I I 

l----------·--I------------------ I ~~~;~~~;yd c~e;i~~. ~~n)t ~~~ n(~) c~~~~~:~~) rce--I ~B~1~~T; I------------------------ l----------------·--I-------------------------- I r52 
!• !1"

12896993
" i U&PGPUB;!•R !•N I 2016/06/24! i i i i USPAT· i i i 12·05 i 

I i I i USOCR; I I I . I 
! ............. 1 .................. 1 ............................................................................................................. 1 ~B~1~~T;.I ......................... I ................... 1 .......................... 1 
IS253:61 l370/329,252,331.ccls.and(((first1st)adj6 :U&PGPUB; OR ON 12016/06/241 
I : I component adj3 carrier) same ((radio resource : USPAT I 12:21 I 
I : I frame))) and ((2nd second) adj6 component : I I 
I : I adj3 carrier) same ( (2nd second other another) : ! I 
I : I adj4 (radio resource frame)) and (set group) : I I 
I : ! near6 ( radio resource) : I I 
I S254 i 2 I ("20120147847").PN. i U&PGPUB;I OR I OFF ! 2016/06/24! 
i i i i USPAT· i I l12:48 I 

I I I l~~~,I I,,,, I,,,, I,,,, 
i i i i DERWENT; i 

! ---------- j ------------------I---------------------------------------------------------------------------------------------------------- j I BM_ TDB----l----------------------·--i ----------------·--' --------------------------' r57 'D9 !455/509,522,456.6,137,103,575.ccls. and j U&PGPUB;!•R !•N !2016/06/24! I j I (schedul$3 assigin$3) with component adj2 j USPAT; I I I 14:30 I 
I : I carrier and (control$4 adjust$3) near6 (DL : USOCR; I I ! I 

I ----------J ------------------ I ~~~;3n!~~d~~.f~;~u~~~i~~~;~e~~~~~:~ther)----.J ~B~1~~T; 1------------------------ l----------------·--1-------------------------- I r58 'D2 I 455/$.ccls. and (1st first) near3 (radio band i U&PGPUB;l•R l•N I 2016/06/24I 
I : I resource frequency) with (reserv$3 schedul$3 : USPAT; I I I 14:32 I 
i : I allocat$3) with (1st first) near3 (CC (component: USOCR; i i I i 
I : ! adj carrier)) : DERWENT; I I I I 
I ------------_: ----------------___1------------------------------------------------------------------------------------------------------------_: I BM_ TDB .J ----------------------___! ---------------- j ----------------------·___! 

EAST Search History (Interference} 

ltJE.Jl~:~:~--~~-:~~----------------------------------------------------------------------lr:J g~~~~~r--lE ~!~~p----------1 
I L4 14 (H04W88/08, H04W72/044, H04W72/042, I USPAT OR ON 2016/06/241 
I H04W52/367, H04W52/12, H04W52/40, ! 22:15 I 
I H04L29/08657, G01S5/0252, G01S5/02, i I 
I H04B1/3833, H04M1/0247, H04M1/0237).cpc. I I 
I and (schedul$3 assigin$3) with (primary adj I I 
I cell) same2 (multiple several set) and ! I 
I (control$4 adjust$3) near6 (DL (down$Iink)) I I 
I and (second 2nd another other) near3 (radio I I 
I frequency band resources) I I 

I L5 :,',,,,,,,,,,,,,,, 66 : (H04W88/08, H04W72/044, H04W72/042, ! U& I OR i ON I 2016/06/24! I : H04W52/367, H04W52/12, H04W52/40, i PGPUB;: i I 22:15 I 

I I ~~!~7~~~~~~ofJ,fo'gJi:2H~~\76i;7) q,c I USPAT I I,,,,,,, I I 
I ! and (schedul$3 assigin$3) with (primary adj !,,,,, 1,, I,,,,, I,,,,, 
I : cell) same2 (multiple several set) and • 
I : (control$4 adjust$3) near6 (DL (down$Iink)) 
I : : and (second 2nd another other) near3 (radio i I I I I 
1---------- j ----------j frequency.band_resources)__----------------------------------------·-- j ----------------! ------------------------! ----------------j ----------------------·--! r '.l,s;. (H04W88/08, H04W72/044, H04W72/042, U& :nR :nN I 2016/06/24: i : : H04W52/367, H04W52/12, H04W52/40, PGPUB;! I i 22:17 I 
i i i H04L29/08657, G01 S5/0252, G01 S5/02, USPAT i i i i 
I : : H04B1/3833, H04M1/0247, H04M1/0237).cpc. : ! I ! 
I ! j and (schedul$3 assigin$3) with (primary adj I I I I 
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i : cell) same2 (multiple several set) and i i 

I,,, : (control$4 adjust$3) near6 (DL (down$Iink)) I,,, I,,, 
j and (second 2nd another other) near3 (radio 

i , : frequency band resources) same component \ , , i 

I : : adj. carrier .................................................................................. \ ! ! I ~===;I r59 '0!455/451,452.1,509,456.1,522,137,103,575.ccls.\ U& !DR ION !2014/10/31 I j j and (control$4) with (resource frequency ! PGPUB;i I I 15:24 
I : : channel) same (rererv$4 sav$4) near3 (other i USPAT i i I 
! : : 2nd second another) adj3 (resource frequency ! i i ! 
t • • h I s· ) ~ ' ' t 
i ............ .! .......... .! c anne .. 1n ............................................................................. ; ................ i ........................ i .................. .! 
r60 'Di (Dldown$1ink) with (1st first first primary ! U& :DR :•N :~2=01=4=;=10=;3=1:o:;

1 

i : : initia) near3 (set group) near6 (radio resource) ! PGPUB;: i i 15:26 
i : : and (DL down$Iink) with (set group) near6 ! USPAT i i i 
i : : (radio resource) with (2nd second other ! I I i 
' ' ' .. ' ' ' 
I ............ : ........... : another) .. near2 .component ............................................... ! ................ .I ...................... ...I ................. !~===;! 
ri241 'Di (H04B1/3833, H04M1/0247, H04M1/0237).cpc. ! U& :DR !•N i 2016/03/16! i : : and (schedul$3 assigin$3) with (primary adj ! PGPUB;: ! i 11 :50 ! 

I I I~~~;::~~ ~~~l~~~~i:~veral .. set) .. near3 ............... J USPATJ ..................... ...1 ............... J ....................... ...! 
!S242 7 (H04L5/0053,H04L5/001,H04L5/0094, !U& :OR ON 2016/03/16! 

H04B1/3833, H04M1/0247, H04M1/0237).cpc. ! PGPUB;: 12:38 i 

7 

4 

and (schedul$3 assigin$3) with (primary adj ! USPAT i i 
cell) same2 (multiple several set) near3 i I I 
component adj2 carrier and ( control$4 ! ! ! 
adjust$3) near6 (DL (down$Iink)) and (second ! ! ! 
2nd another other) near3 (radio frequency ! ! ! 

band__resources) ....................................................................... ! .. ! .......................... ! 
(A01B12/006, H04L5/0053, H04L5/001, i U& I OR ON 2016/03/16! 
H04L5/0094, H04B1/3833, H04M1/0247, i PGPUB;i 12:39 I 
H04M1/0237).cpc. and (schedul$3 assigin$3) ! USPAT ! i 

:~!~ ~~~~~i:i~~!~~ :~;e~a~~irlt!nli several I I 1,,',,,,,, 

and (second 2nd another other) near3 (radio 
(control$4 adjust$3) near6 (DL (down$Iink)) I,,, I,,, 
frequency. band _resourcest .......................................... ; .................. .. ...................... . 
(H04W88/08, H04W72/044, H04W72/042, \ USPAT OR ON 2016/03/16! 
H04W52/367, H04W52/12, H04W52/40, 12:47 I 
H04L29/08657, 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 
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band __resources)...................................................................., 
(H04W88/08, H04W72/044, H04W72/042, ! U& 
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adjust$3) near6 (DL (down$Iink)) and (second 

~~~d~~~~~~;c~~~~~-: .. ~~~~~ .. :~~~-'.~ .. ~-~-~~~-~~-~~.........1 

OR ON 2016/ 03/ 16! 
12:47 I 

, 7 (H04W88/08, H04W72/044, H04W72/042, U& 
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i H04B1/3833, H04M1/0247, H04M1/0237).cpc. 
! and (schedul$3 assigin$3) with (primary adj 
! cell) same2 (multiple several set) near3 
i I 
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This collection of information is required by 37 CFR 1 .322, 1.323, and 1 .324. 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 .0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
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MAILING ADDRESS OF SENDER (Please do not use customer number below): 

6300 Legacy, MS EVR 1-C-11 
Plano, TX 75024 
972-583-8656 

This collection of information is required by 37 CFR 1 .322, 1.323, and 1 .324. 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 .0 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/SB/44 (09-07} 
Approved for use through 08/31/2013. 0MB 0651-0033 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

(Also Form PTO-1050} 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 9,497,004 82 

APPLICATION NO. : 12/896,993 

ISSUE DATE 

INVENTOR(S) 

: November 15, 2016 

: Astely, et al. 

Page 3 of 3 

It is certified that an error appears or errors appear in the above-identified patent and that 
said Letters Patent is hereby corrected as shown below: 

In Column 16, Line 49, in Claim 31, delete "on" and insert- - in--, therefor. 

In Column 17, Line 18, in Claim 32, delete "resources on" and 
insert - - resources on a - -, therefor. 

In Column 17, Line 29, in Claim 32, delete "on" and insert - - in - -, therefor. 

In Column 18, Line 39, in Claim 39, delete "on" and insert - - in - -, therefor. 

In Column 19, Line 12, in Claim 40, delete "on" and insert - - in - -, therefor. 

MAILING ADDRESS OF SENDER (Please do not use customer number below): 

6300 Legacy, MS EVR 1-C-11 
Plano, TX 75024 
972-583-8656 

This collection of information is required by 37 CFR 1 .322, 1.323, and 1 .324. 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 .0 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: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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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 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

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

Application Number: 12896993 

Filing Date: 04-Oct-2010 

Title of Invention: PUCCH Resource Allocation for Carrier Aggregation in LTE-Advanced 

First Named Inventor/Applicant Name: David Astely 

Filer: Steven Ware Smith/Michelle Sanderson 

Attorney Docket Number: 4015-6942 I P30138-US2 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Certificate of correction 1811 1 100 100 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 100 
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Electronic Acknowledgement Receipt 

EFSID: 28027113 

Application Number: 12896993 

International Application Number: 

Confirmation Number: 1015 

Title of Invention: PUCCH Resource Allocation for Carrier Aggregation in LTE-Advanced 

First Named Inventor/Applicant Name: David Astely 

Customer Number: 24112 

Filer: Steven Ware Smith/Michelle Sanderson 

Filer Authorized By: Steven Ware Smith 

Attorney Docket Number: 4015-6942 I P30138-US2 

Receipt Date: 1 0-JAN-2017 

Filing Date: 04-OCT-2010 

Time Stamp: 18:03:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $100 

RAM confirmation Number 011117INTEFSW00004418501379 

Deposit Account 501379 

Authorized User Michelle Sanderson 

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

37 CFR 1.20 (Post Issuance fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

94634 

P30138-
1 Transmittal Letter US2_2017-01-1 0_CoC_Request no 4 

_Letter.pdf ec5ec1 6201781 d6ecd0b5dffbe5e1 740f59f 
b1a2 

Warnings: 

Information: 

119656 

P30138-
2 Request for Certificate of Correction US2_2017-01-10_Co(_PTO-105 no 4 

0.pdf 25Sdbd513Sf0eacd62d04421 00ab928da2a 
7ea0b 

Warnings: 

Information: 

30206 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
712e02b 7bc 4ec5 9b 7 5 f6cd e 785 99cafc83 22 

3f7a 

Warnings: 

Information: 

Total Files Size (in bytes) 244496 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STA TES PATENT & TRADEMARK OFFICE 

IN RE APPLICATION OF: U.S. Patent No. 9,497,004 

USPTO CONFIRMATION CODE: 1015 

APPLICATION NO.: 12/896,993 

FILED: October 4, 2010 

EXAMINER: MD Talukder 

GROUP ART UNIT: 2648 

FOR: PUCCH RESOURCE ALLOCATION FOR CARRIER AGGREGATION IN 
LTE-ADV ANCED 

37 CPR 1.322 & 37 CPR 1.323 REQUEST FOR CERTIFICATE OF CORRECTION 
FOR USPTO AND/OR APPLICANT MISTAKE 

HONORABLE COJ\1MISSIONER OF PATENTS & TRADEMARKS 

SIR: 

The following is a request for a certificate of correction m Serial Number 
12/896,993, now Patent Number 9,497,004. 

A certificate of correction under 35 USC 254 is respectfully requested in the 
above-identified patent. 

The errors were the fault of both the applicant and USPTO and, accordingly, 
please charge $100.00 to our Deposit Account No. 50-1379. In the event that a further fee 
is required, please charge the amount to the same Deposit Account. 

The exact locations where the errors appear in the patent and patent application 
are as follows: 

1 
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On Page 2, in Field ( 56), under "OTHER PUBLIC A TIO NS", in Column 2, 
Line 19, delete "=Rance," and insert - - France. - -, therefor. 
(LIST OF REFERENCES CITED BY APPLICANT AND CONSIDERED BY 
EXA1\1INERDATED MARCH 18, 2016, SHEET 2 (PAGE 242 OF FW), 
ENTRY 1, LINE 4) 

On Page 2, in Field (56), under "OTHER PUBLICATIONS", in Column 2, 
Line 24, delete "DPCCH" and insert - - PDCCH - -, therefor. 
(LIST OF REFERENCES CITED BY APPLICANT AND CONSIDERED BY 
EXA1\1INER DATED JULY 7, 2016, SHEET 2 (PAGE 17 OF FW), 
ENTRY 2, LINE 1) 

In Column 4, Line 48, delete "muitipath" and insert - - multipath - -, therefor. 
(ORIGINALLY FILED SPECIFICATION DATED OCTOBER 4, 2010, 
PAGE 7, PARAGRAPH [028], LINE 7) 

In Column 7, Line 31, delete "or" and insert - - of - -, therefor. 
(ORIGINALLY FILED SPECIFICATION DATED OCTOBER 4, 2010, 
PAGE 12, PARAGRAPH [043], LINE 4) 

In Column 7, Line 47, delete "as" and insert - - as: - -, therefor. 
(ORIGINALLY FILED SPECIFICATION DATED OCTOBER 4, 2010, 
PAGE 13, PARAGRAPH [045], LINE 4) 

In Column 9, Line 1, delete "simuitaneousiy" and insert - - simultaneously - -, 
therefor. 
(ORIGINALLY FILED SPECIFICATION DATED OCTOBER 4, 2010, 
PAGE 15, PARAGRAPH [052], LINE 8) 

In Column 10, Line 53, delete "Mapping" and insert - - mapping - -, therefor. 
(ORIGINALLY FILED SPECIFICATION DA TED OCTOBER 4, 2010, 
PAGE 18, PARAGRAPH [058], LINE 9) 

In Column 11, Line 8, delete "ion" and insert - - on - -, therefor. 
(ORIGINALLY FILED SPECIFICATION DATED OCTOBER 4, 2010, 
PAGE 19, PARAGRAPH [060], LINE 3) 

In Column 11, Line 51, delete "downiink" and insert - - downlink - -, therefor. 
(ORIGINALLY FILED SPECIFICATION DATED OCTOBER 4, 2010, 
PAGE 20, PARAGRAPH [062], LINE 8) 

In Column 14, Line 51, in Claim 17, delete "transmission," and 
insert - - transmissions, - -, therefor. 
(AMENDMENTS TO THE CLAIMS DATED JUNE 20, 2016, PAGE 6 OF 16, 
CLAIM 17, LINE 8) 

2 



Samsung Ex. 1005 
Page 659 of 662

In Column 15, Line 2, in Claim 17, delete "on" and insert - - in - -, therefor. 
(AMENDl\1ENTS TO THE CLAIMS DATED JUNE 20, 2016, PAGE 6 OF 16, 
CLAIM 17, LINE 21) 

In Column 15, Line 25, in Claim 22, delete "on said" and insert - - in said - -, 
therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED JUNE 20, 2016, PAGE 7 OF 16, 
CLAIM 23, LINE 3) 

In Column 15, Line 64, in Claim 24, delete "on" and insert - - in - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED JUNE 20, 2016, PAGE 8 OF 16, 
CLAIM 25, LINE 23) 

In Column 16, Line 22, in Claim 29, delete "on" and insert - - in - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED JUNE 20, 2016, PAGE 9 OF 16, 
CLAIM 31, LINE 3) 

In Column 16, Line 36, in Claim 31, delete "transmission" and 
insert - - transmissions - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED WNE 20, 2016, PAGE 10 OF 16, 
CLAIM 33, LINE 5) 

In Column 16, Line 46, in Claim 31, delete "transmission" and 
insert - - transmissions - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED WNE 20, 2016, PAGE 10 OF 16, 
CLAIM 33, LINE 12) 

In Column 16, Line 49, in Claim 31, delete "on" and insert - - in - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED WNE 20, 2016, PAGE 10 OF 16, 
CLAIM 33, LINE 22) 

In Column 17, Line 18, in Claim 32, delete "resources on" and 
insert - - resources on a - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED WNE 20, 2016, PAGE 11 OF 16, 
CLAIM 34, LINES 9-10) 

In Column 17, Line 29, in Claim 32, delete "on" and insert - - in - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED WNE 20, 2016, PAGE 11 OF 16, 
CLAIM 34, LINE 24) 

In Column 18, Line 39, in Claim 39, delete "on" and insert - - in - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED WNE 20, 2016, PAGE 13 OF 16, 
CLAIM 43, LINE 23) 

In Column 19, Line 12, in Claim 40, delete "on" and insert - - in - -, therefor. 
(AMENDJ\,1ENTS TO THE CLAIMS DATED WNE 20, 2016, PAGE 14 OF 16, 
CLAIM 44, LINE 26) 

3 
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The requested corrections are attached on Form PTO 1050. 

, 2016 

DATE 

4 

Respectfully Submitted 

/Ronald J. Ward,Reg#54870/ 

Ronald J. Ward 
Registration No. 54,870 
Attorney of Record 
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PATENT NO. 

APPLICATION NO. 

DATED 

INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 9,497,004 B2 

: 12/896993 

: November 15, 2016 

: Astely et al. 

Page 1 of 2 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

On the Title Page 

On Page 2, item (56), under "OTHER PUBLICATIONS", Column 2, Line 19, 
delete "=Rance," and insert -- France. --, therefor. 

On Page 2, item (56), under "OTHER PUBLICATIONS", Column 2, Line 24, 
delete "DPCCH" and insert -- PDCCH --, therefor. 

In the Specification 

Column 4, Line 48, delete "muitipath" and insert -- multipath --, therefor. 

Column 7, Line 31, delete "or" and insert -- of--, therefor. 

Column 7, Line 47, delete "as" and insert -- as: --, therefor. 

Column 9, Line 1, delete "simuitaneousiy" and insert -- simultaneously--, therefor. 

Column I 0, Line 53, delete "Mapping" and insert -- mapping --, therefor. 

Column 11, Line 8, delete "ion" and insert -- on --, therefor. 

Column 11, Line 51, delete "downiink" and insert -- downlink--, therefor. 

In the Claims 

Column 14, Line 51, Claim 17, delete "transmission," and insert -- transmissions,--, therefor. 

Column 15, Line 2, Claim 17, delete "on" and insert -- in--, therefor. 

Signed and Sealed this 
Twenty-first Day of February, 2017 

Michelle K. Lee 

Director of the United States Patent and Trademark Office 
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CERTIFICATE OF CORRECTION (continued) 
U.S. Pat. No. 9,497,004 B2 

Column 15, Line 25, Claim 22, delete "on said" and insert -- in said --, therefor. 

Column 15, Line 64, Claim 24, delete "on" and insert -- in --, therefor. 

Column 16, Line 22, Claim 29, delete "on" and insert -- in--, therefor. 

Column 16, Line 36, Claim 31, delete "transmission" and insert -- transmissions --, therefor. 

Column 16, Line 46, Claim 31, delete "transmission" and insert -- transmissions --, therefor. 

Column 16, Line 49, Claim 31, delete "on" and insert -- in --, therefor. 

Column 17, Line 18, Claim 32, delete "resources on" and insert -- resources on a--, therefor. 

Column 17, Line 29, Claim 32, delete "on" and insert -- in--, therefor. 

Column 18, Line 39, Claim 39, delete "on" and insert -- in--, therefor. 

Column 19, Line 12, Claim 40, delete "on" and insert -- in--, therefor. 

Page 2 of2 


