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[0097] On the uplink (UL), at the user equipment 115-a, a transmit processor 264 may 

receive and process data from a data source. The transmit processor 264 may also generate 

reference symbols for a reference signal. The symbols from the transmit processor 264 may 

be precoded by a transmit MIMO processor 266 if applicable, further processed by the 

5 demodulators 254-a through 254-n ( e.g., for SC-FD MA, etc.), and be transmitted to the base 

station 105-a in accordance with the transmission parameters received from the base station 

105-a. At the base station 1 OS-a, the UL signals from the user equipment 115-a may be 

received by the antennas 234, processed by the demodulators 232, detected by a MIMO 

detector 236 if applicable, and further processed by a receive processor. The receive 

10 processor 238 may provide decoded data to a data output and to the processor 240. 

[0098] Jn some embodiments, processor 280 and/or other components of user equipment 

115-a may be configured for utilizing timing advance group synchronization information 

across multiple timing advance groups. Processor 280 and/or other components of user 

equipment 115-a may be configured to identify multiple component carriers as part of a 

15 carrier aggregation operation. The multiple component carriers may include one or more 

downlink component carriers and two or more uplink component carriers. Multiple timing 

advance groups may be determined by processor 280 and/or other components of user 

equipment 115-a. Each component carrier in the multiple component carriers may be 

included in one of the timing advance groups. A first timing advance group from the 

20 multiple timing advance groups may be identified by processor 280 and/or other components 

of user equipment 115-a. A reference downlink component carrier may be determined for the 
' first timing advance group based at least in part on a RRC configuration by user equipment 

processor 280 and/or other components of user equipment 115-a. The determined reference 

downlink component carrier may be utilized by user equipment 115 for timing adjustment 

25 within at least the first timing advance group. 

[0099] In some embodiments, processor 280 and/or other components of user equipment 

115-a may receive from base station 105-a an indication of a primary downlink component 

carrier through the RRC configuration. The primary downlink component carrier may be the 

determined reference downlink component carrier. 

30 [0100] Processor 280 and/or other components of user equipment 115-a may utilize the 

primary downlink component carrier for timing adjustment within a second timing advance 
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group from the multiple timing advance groups. The primary downlink component carrier 

may be included in the second timing advance group. 

[0101] In some embodiments, one or more downlink component carriers of the one or more 

identified downlink carriers is included in the first timing advance group. Determining the 

5 reference downlink component carrier by processor 280 and/or other components of user 

equipment 115-a may be based on an RRC configuration for the one or more downlink 

component carriers in the first timing advance group. The reference downlink component 

carrier for the first timing advance group may be determined by processor 280 and/or other 

components of user equipment 115-a to be a downlink component carrier with a smallest cell 

IO index of multiple cell indices configured for each one of the one or more downlink 

component carriers in the first timing advance group. 

[0102] Processor 280 and/or other components of user equipment I IS-a may determine the 

reference downlink component carrier from a set of activated downlink component carriers. 

The one or more downlink component carriers and the two or more uplink component 

15 carriers may be associated with two or more bands. The reference downlink component 

carrier for the first timing advance group may be determined from a set of downlink 

component carriers of the same band or similar band. As an example, the reference downlink 

component carrier may be determined to be a downlink component carrier of the same or 

similar band as an uplink component carrier associated with a random access attempt for the 

20 first timing advance group. . 

[0103] Processor 280 and/or other components of user equipment 115-a may perform 

multiple random access procedures in parallel with respect to two or more of the multiple 

timing advance groups. Performing the multiple random access procedures may include 

performing a first random access procedure linked with the first timing advance group; and/or 

25 performing a second random access procedure linked with a second timing advance group of 

the multiple timing advance groups, where one or more portions of the second random access 

procedure overlap with one or more portions of the first random access procedure. 

[0104] Processor 280 and/or other components of user equipment 115-a may initiate a non­

contention based random access procedure on an uplink component carrier within the first 

30 timing advance group through utilizing a downlink control channel transmitted on a downlink 

component carrier that is not linked with the uplink component carrier via a system 
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information block broadcast. A cross-carrier indication field may be included in the 

downlink control channel to enable cross-carrier scheduling, 

[0105] The reference downlink component carrier for the first timing advance group may 

be determined by processor 280 and/or other components of user equipment 115-a from a set 

5 of downlink component carriers with a similar delay due to downlink repeaters. The 

reference downlink component carrier for the first timing advance group may be determined 

by processor 280 and/or other components of user equipment 115-a from a set of downlink 

component carriers with a same carrier type where the carrier type includes at least a legacy 

carrier type or a new carrier type. The reference downlink component carrier for the first 

IO timing advance group may be determined by processor 280 and/or other components of user 

equipment 115-a from a set of downlink component carriers with a similar activity factor. 

[0106) Transmit processor 264 andior processor 280 may be configured in some 

embodiments to support parallel random access procedures across multiple timing advance 

15 groups. For example, multiple parallel random access procedures may occur between base 

station 105-a and user equipment 115-a. Transmit processor 264 and/or processor 280 may 

be configured to utilize power prioritization to facilitate these overlapping access procedures. 

Transmit processor 264 and/or processor 280 may be configured to provide for an Aperiodic 

Channel Quality Indicator (A-CQI) being triggered within these parallel random access 

20 procedures. 

[0107] FIG. 3A shows an example of a configuration 300-a of timing advance groups in 

accordance with various embodiments. Two or more timing advance groups may be 

configured in various embodiments. Configuration 300 shows two timing advance groups 

310-a and 310-b. In some embodiments, a base station, such as a serving eNodeB, may 

25 configure the timing advance groups utilizing dedicated signaling. Typically, one of the 

timing advance groups includes a primary cell 320. In this example, timing advance group 

310-a includes primary cell 320. Primary cell 320 includes uplink and downlink primary 

component carriers, UL-I and DL-1 respectively. Timing group 310-a also includes a 

secondary cell 330-a, which includes an uplink component carrier UL-2 and a downlink 

30 component carrier DL-2. In this example, the second timing advance group 310-b includes 

another secondary cell, labeled 330-b, with a downlink component carrier DL-3 and an 
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uplink component carrier UL-3. While this example shows two timing advance groups, other 

embodiments may include more timing advance groups. In addition, different timing 

advance groups may include more or fewer secondary cells 330. As will be discussed in 

more detail below, a timing advance group that does not include a primary cell, such as 

5 timing advance group 310-b, may have a random access process triggered for the timing 

advance group by an order, such as a PDCCH order, addressed to an active secondary cell in 

the timing advance group. 

(0108] FlG. 3B shows an example ofa configuration 300-b of timing advance groups in 

accordance with various embodiments and based on configuration 300-a of FIG. 3A. 

10 Configuration 300-b shows an example where an RRC-configured primary downlink 

component carrier (DL-1) may serve as the reference carrier for component carriers in each 

of the two timing advance groups 310-a, 310-b. This RRC-based approach may be 

advantageous when the activation status of the secondary downlink component carriers (DL-

2, DL-3) changes from time to time. In some cases, a reference downlink component carrier 

15 maybe determined based on an RRC configuration of user equipment 115. For example, as 

previously described for carrier aggregation, a base station, such as a base station 105 of the 

other figures, may send RRC configuration message(s) to user equipment 115 identifying one 

carrier as the primary component carrier (PCC) and additional carriers as secondary 

component carriers (SCCs). The carrier that is identified as PCC may serve as the reference 

20 downlink carrier for one or more timing advance groups 310. 

[0109] For example, configuration 300-b may be an example of utilizing timing advance 

group synchronization information across multiple timing advance groups by a user 

equipment, such as the user equipment 115 of FI Gs. I, 2, 4, 7B, 8B, and/or 9B. With 

configuration 300-b, multiple component carrie,Ts, such as UL-1, UL-2, UL-3, DL-1, DL-2, 

25 and/or DL-3, may be identified as part of a carrier aggregation operation. The multiple 

component carriers may include one or more downlink component carriers (e.g., DL-1, DL-2, 

and/or DL-3) and two or more uplink component carriers (e.g., UL-1, UL-2, and/or UL-3). 

Multiple timing advance groups, such as timing advance groups 310-a and 310-b, may be 

determined. Each component carrier in the multiple component carriers may be included in 

30 one of the timing advance groups. A first timing advance group, such as timing advance 

group 310-b, from the multiple timing advance groups may be identified. A reference 
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downlink component carrier, such as DL-1, may be determined for the first timing advance 

group based at least in part on an RRC. The determined reference downlink component 

carrier may be utilized for timing adjustment within at least the first timing advance group. 

The determined reference downlink component carrier may also be utilized for other timing 

5 advance groups, such as timing advance group 310-a. In some cases, timing offset 

information may be utilized along with timing information from the determined downlink 

component carrier to determine timing information for the different timing advance groups. 

[0110] In some embodiments, an indication of a primary downlink component carrier (e.g., 

DL-1) may be received through the RRC configuration. The primary downlink component 

1 0 carrier may be the determined reference downlink component carrier. Tue primary downlink 

component carrier may be utilized for timing adjustment within a second timing advance 

group ( e.g., timing advance group 310-a) from the multiple timing advance groups. Tue 

primary downlink component carrier may be included in the second timing advance group. 

[0111] In some embodiments, one or more downlink component carriers of the one or more 

15 identified downlink carriers is included in the first timing advance group, such as DL-3 of 

timing advance group 310-b. Determining the reference downlink component carrier may be 

based on an RRC configuration for the one or more downlink component carriers in the first 

timing advance group. The reference downlink component carrier for the first timing 

advance group may be determined to be a downlink component carrier with a smallest cell 

20 index in the first timing advance group, which is the primary component carrier. As another 

example, although not illustrated, the second timing advance group may have two or more 

secondary component carriers, and the reference downlink component for the second timing 

advance group may be determined to be a downlink component carrier with a smallest cell 

index within the second timing advance group. 

25 [0112) The reference downlink component carrier may be determined from a set of 

activated downlink component carriers. The one or more downlink component carriers and 

the two or more uplink component carriers may be associated with two or more bands. The 

reference downlink component carrier for the first timing advance group may be determined 

from a set of downlink component carriers of the same band or similar band. As an example, 

30 the reference downlink component carrier may be determined to be a downlink component 

carrier of the same or similar band as an uplink component carrier associated with a random 
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access attempt for the first timing advance groi.1p. The reference downlink component carrier 

for the first timing advance group may be determined from a set of downlink component 

carriers with a similar delay due to downlink repeaters. The reference downlink component 

carrier for the first timing advance group may be determined from a set of downlink 

5 component carriers with a same carrier type where the carrier type includes at least a legacy 

carrier type or a new carrier type. The reference downlink component carrier for the first 

timing advance group may be detennined from a set of downlink component carriers with a 

similar activity factor. 

[0113] Other characteristics of a component carrier can be taken into account (e.g., whether 

10 it is equipped with a repeater, whether it is always on or periodically turned off, whether it is 

a new or legacy carrier type, etc.) in determining the reference downlink component carrier. 

A component carrier may be equipped with a repeater while another component carrier is not. 

In determining the reference downlink component carrier for a given timing advance group, 

the component carriers of the same or similar delay characteristics due to repeaters ( either 

15 downlink repeaters, or uplink repeaters, or a combination thereof) may be determined to be 

possible candidates for the reference downlink component carrier for the given timing 

advance group. Different component carriers may have different activity factors. A 

component carrier may periodically be turned on and carries much less frequent downlink 

information compared with a regular carrier. It may then be preferable to avoid using this 

20 component carrier as the reference downlink component carrier. A component carrier may be 

of a legacy carrier type and another can be of a new carrier type. Carriers of the same type 

may be determined to be possible candidates for the reference downlink component carrier 

for a given timing advance group. 

(0114] In some embodiments, multiple random access procedures may be performed in 

25 parallel with respect to two or more of the multiple timing advance groups, such as timing 

advance group 310-a and 310-b. Performing the multiple random access procedures may 

include performing a first random access procedure linked with the first timing advance 

group, such as timing advance group 310-b; and/or performing a second random access 

procedure linked with a second timing advance group, such as timing advance group 310-a, 

30 of the multiple timing advance groups, where one or more portions of the second random 

access procedure overlap with one or more portions of the first random access procedure. 
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(0115) Some embodiments include utilizing a non-contention based random access 

procedure on an uplink component carrier, such as UL-3, within the first timing advance 

group, such as timing advance group 310-a, through utilizing a do'\\nlink control channel 

transmitted on a downlink component carrier that is not linked with the uplink component 

5 carrier via a system information block broadcast ( e.g., the primary component carrier (DL-

1 )). A cross-carrier indication field may be included in the downlink control channel to 

enab 1 e cross-carrier scheduling. 

(0116) Some embodiments may provide advantages, for example, when the activation 

status of the SCCs changes from time to time. A timing advance group that contains SCCs, 

10 but no PCC, may face synchronization issues because of deactivation of the corresponding 

secondary cells. In contrast, a timing advance group with a primary cell that corresponds to a 

PCC may not face the same issues because the primary cell cannot be deactivated. 

Embodiments may also provide advantages over some other techniques that may be provide 

timing information for a timing advance group that include SCCs but no PCC, such as 

15 through SIB2 linkage. For example, when a secondary cell downlink component carrier is 

activated or deactivated, the SIB2 linked uplink component carrier is also generally activated 

or deactivated. As another example, the characteristics of a component carrier can be taken 

into account (activation status, whether it is equipped with a repeater, whether it is always on 

or periodically turned off, legacy or new carrier type, etc) in determining the reference 

20 downlink component carrier. 

[0117) FIG. 4A, FIG. 4B, and/or FIG. 4C show examples ofrandom access procedures 

400-a, 400-b, and 400-c in accordance with various embodiments. These embodiments 

provide examples of search space designs that may be utilized with timing advance groups. 

In particular, these embodiments provide different ways to support random access for timing 

25 advance groups without primary component carriers. 

[0118) Random access procedures 400-a, 400-b, and/or 400-c may include non-contention 

based random access. Some of these random access procedures may also be configured for 

contention-based random access, such as random access procedure 400-b and/or 400-c. 

(0119) In general, a non-contention based random access procedure may be initiated for 

30 any of the procedures 400-a, 400-b, and/or 400-c utilizing Downlink Control Information 

(DCI). In one example of an LTE system, the various fields ofDCI format IA maybe 
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configured to initiate the random access procedure. As illustrated in the figures, eNB I 05-i 

may transmit a DCI format IA message to UE 115-j on a Physical Downlink Control 

Channel (PDCCH). The format IA Cyclic Redundancy Check (CRC) may be scrambled with 

a Cell Radio-Network Temporary Identifier (C-RNTI). The remaining fields of the format 

5 IA may be configured in the following manner: Localized/Distributed VRB assignment flag 

(1 bit is set to '0'); resource block assignment (all bits set to 'l '); preamble index (6 bits); 

Physical Random Access Channel (PRACH) Mask Index (4 bits). The remaining bits in 

format IA for compact scheduling assignment of the one Physical Downlink Shared Channel 

(POSCH) codeword may be set to zero. Other embodiments may utilize other field settings. 

10 In addition, some embodiments may utilize other DCI formats. 

[0120] In some embodiments, the PDCCH may be transmitted in DE-specific search space 

(UESS). For example, some embodiments may not allow PDCCH for downlink data arrival 

using format IA to be transmitted from a common search space (CSS). The UESS can be on 

one SCC in a target timing advance group or any other component carrier when a carrier 

15 indicator field (CIF) is enabled. 

[0121] Embodiments as shown in random access procedures 400 may provide different 

ways to handle a random access response (RAR) grant. In general, the RAR grant may 

include an uplink grant on PUSCH and timing information such as a timing advance 

command for controlling the amount of timing adjustment to be applied by the user 

20 equipment. Procedures 400 provide several different examples of search spaces for the 

accessing procedures. In particular, procedures 400 provide examples of how to send 

PDCCH for RAR grant (shown as message 2 in procedures 400). 

[0122] Turning to FIG. 4A, random access procedure 400-a shows an example where a 

DE-specific search space may be utilized to send PDCCH for the RAR grant. Procedure 400-

25 a shows PDCCH transmitted from eNB 105-i in UESS 410-a as DCI format IA (message 0) 

to user equipment 115-i. User equipment 115-i may make a random access attempt by 

sending a random access preamble as PRACH (message l) to eNB 105-i. In this example, 

PDCCH for RAR grant (message 2) may be sent from eNB 105-i in UESS 420-a. In some 

embodiments, this could be on the same SCC as message O or a different CC, depending on 

30 whether CIF is enabled for user equipment 115-i. Procedure 400-a also shows Physical 

Uplink Shared Channel (PUSCH) (message 3) and Physical Downlink Shared Channel 
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(PDSCH) (message 4); these messages may involve transmitting signaling and/or user data 

between eNB 105-i and user equipment 115-i. The PDCCH scheduling the PDSCH may 

utilize UESS 430-a in some cases. 

[0123) Some embodiments may utilize a Random Access Radio-Network Temporary 

5 Identifier (RA-RNTI) in the UESS for the user equipment 115-i. The number of PDCCH 

blind decodes may be increased in some cases, depending on whether the CSS DCI format or 

UESS DCI format is used as they have different sizes, and/or whether DCI format 1 C is used. 

In some embodiments, only DCI format IA may be utilized. In some cases, the DCI format 

IA may confirm to the UESS format. This may result in the number of PDCCH blind 

10 decodes not increasing. Embodiments such as procedure 400-a may apply to non-contention 

based timing advance groups. 

[0124] Turning to FIG. 4B, random access procedure 400-b shows an example where a 

CSS on a PCC may be utilized to send PDCCH for the RAR grant. Embodiments may be 

configured such that procedure 400-b may involve physical layer based handling and/or 

I 5 MAC layer based handling. Procedure 400-b shows PDCCH transmitted from eNB 105-j in 

UESS 410-b as DCI format IA (message 0) to user equipment 115-j. User equipment 115-j 

may make a random access attempt by sending a random access preamble as PRACH 

(message 1) to eNB 105-j. In this example, PDCCH for RAR grant (message 2) may be sent 

from eNB 105-j from the common search space on the primary carrier component 420-b. 

20 Procedure 400-b also shows Physical Uplink Shared Channel (PUSCH) (message 3) 

subsequent to the RAR grant and a Physical Downlink Shared Channel (PDSCH) (message 

4); these messages may involve transmitting signaling and/or user data between eN odeB 105-

j and user equipment 115-j. The PDCCH scheduling the POSCH may utilize UESS 430-b in 

some cases. 

25 [0125) Some embodiments of procedure 400-b may utilize a physical layer based approach. 

For example, a carrier indicator field (CIF) may be enabled for some DCI in CSS. CIF may 

be added in DCI format IA, for example, and may enable cross-carrier scheduling in the 

RAR grant. Additionally, or separately, CIF may be added in DCI format 1 C. A 

combination these approaches, or splitting PDCCH decoding candidates may increase the 

30 number of decoding candidates in CSS. If it may be desirable to avoid increasing the number 

of PDCCH blind decodes, some embodiments may enable on the CIF fur DCI format IC 
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and/or use it for message 2. In this case, there may be no cross-carrier RAR grant for DCI 

fonnat IA, but maybe allowed only with DCI format lC. 

[0126] Some embodiments of procedure 400-b may utilize a MAC layer based approach. 

With a MAC layer based approach, a component carrier index and/or a timing advance group 

5 index may be utilized to enable a cross-carrier random access procedure. As an e_xample, the 

component carrier index and/or timing advance group index may be introduced in message 0 

particularly when CIF is configured for the UE. The signaling of the CC index and/or TA 

group index in this case can be done by re-interpreting some of the reserved bit(s) in DCI 

format lA message 0. The CC index and/or the TA group index may also be included with 

10 the RAR in the MAC payload. The CC index and/or TA group index may be introduced to 

enable cross-carrier RAR management from the FCC to SCC. A CC index may be utilized to 

identify specific component carriers that may be utilized in the cross-carrier RAR. A TA 

group index may be utilized to identify different groups of component carriers or cells. TA 

group indexes are discussed in more detail below. In some cases, a timing advance group 

I 5 index may need the RRC to identify which component carrier to transmit PRACH and/or 

other messages in the RACH procedure within the timing advance group. 

[0127] In one example of utilizing a TA group index with procedure 400-b, a contention­

free random access procedure is initiated when eNB 105-j transmits a properly configured 

PDCCH message (message 0) to UE 115-j. The contention-free random access procedure 

20 may be used to establish a timing adjustment applicable to a group of secondary component 

carriers in a targeted TA group. For example, eNB 105-j may transmit the PDCCH message 

on an SCC in the targeted group. Alternatively or additionally, the PDCCH may include a 

TA group index corresponding to the group of SCCs. 

[0128) When the PDCCH is received, the UE 115-j transmits message 1 on a physical 

25 random access channel (PRACH). The CC on which PRACH is transmitted may be 

identified by the TA group index included with PDCCH order initiating the random access 

procedure and/or it may be determined according to the SCC on which the PDCCH was 

received. The PRACH transmission may occur in a specified subframe and may include a 

predetermined preamble sequence. When eNB 105-j detects the PRACH transmission, it 

30 may generate a random access response message which, at the physical layer, may be referred 
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to as an RAR grant (message 2). As shown, the PDCCH for the RAR may be transmitted in a 

common search defined for UE 115-j on its primary component carrier. 

[0129] In this example, the RAR grant enables cross-carrier operation from PCC (on which 

the corresponding PDCCH is received) to an SCC in the target TA group. As noted 

S previously, the PDSCH transmission corresponding to the PDCCH may carry an RAR 

message that includes a timing adjustment (TA) value and uplink grant. A MAC payload of 

the RAR message may also include a TA group index. Based on its TA group configuration, 

UE 115-j may identify the set of SCCs targeted for timing adjustment and a specific CC to 

use for completing the random access procedure. Thereafter, the UE 115-j may transmit 

10 PUSCH (message 3) on the CC in accordance with the grant included in the RAR message. 

As described herein, multiple TA groups may be configured for UE 115-j, including TA 

groups without PCC. 

[0130] Turning to FIG. 4C, random access procedure 400-c shows an example where a 

common search space on a SCC may be utilized to send the PDCCH for RAR grant. 

15 Procedure 400-c shows PDCCH transmitted from eNodeB 105-k in UESS or CSS on SCC 

410-c as DCI IA message Oto user equipment 115-k. User equipment 115-k may make a 

random access attempt by sending a random access preamble as PRACH message I to 

eNodeB 105-k. In this example, PDCCH for RAR grant message 2 may be sent from 

eNodeB 105-k from the common search space on the secondary carrier component 420-c. 

20 Procedure 400-c also shows Physical Uplink Shared Channel (PUSCH) message 3 and 

Physical Downlink Shared Channel (PDSCH) message 4; these messages may involve 

transmitting signaling and/or user data in general between eNodeB 105-k and user equipment 

115-k. The PDCCH scheduling the PDSCH may utilize CSS on SCC and/or UESS 430-c in 

some cases. 

25 [0131] Utilizing CSS on SCC for the user equipment 115-k may provide for other useful 

features so as group power control. Procedure 400-c may also be utilized for contention 

based sec timing advance groups. 

[0132] FIG. S shows one example of a table 500 that includes timing advance group 

indexing information in accordance with various embodiments. Different CCs or cells may 

30 be grouped into different timing advance groups. In this example, a primary cell, Peel!, and 

two secondary cells, Scell-1 and Scell-2, may be grouped together and identified by a TA 

ONEPLUS - EX. 1002



WO 2013/040026 PCT/US2012/054848 

34 

group index, "O" in this case. A second group including two secondary cells, Scell-3 and 

Scell-4, may be grouped together and identified utilizing another TA group index, "l" in this 

case. In this example, a single bit of information may be utilized to identify each timing 

advance group, although different amounts of information may be used in different 

5 embodiments. This information may be configured for a user equipment 115 by a base 

station 105 and signaled to the UE 11 S in one or RRC messages . 

[0133] In some cases, the TA group index may generally indicate the timing advance group 

that includes a primary cell or PCC through a "0" index. Some embodiments may include 

timing advance indexes that may utilize additional bits to convey their information. The 

10 number of bits utilized may depend upon the number of timing advance groups. Thus, the 

use of two timing advance groups is provided merely as an example; other examples may 

include more than two timing advance groups and each group may include zero or more 

secondary cells or secondary component carriers. The number of timing advance groups with 

associated timing advance group indexes may depend upon a variety of factors including, but 

15 not limited, propagation delay characteristics, channel characteristics, user equipment device 

characteristics, and/or bandwidth characteristics of the component carriers. 

[0134] The timing advance group index, such as seen in table 500, may be included in a 

MAC payload in some embodiments. The TA group index, such as seen in table 500, may 

be transmitted as part of a PDCCH payload in some embodiments. Some embodiments may 

20 utilize additional information such as a component carrier identifier as part of an RRC 

configuration to identify a component carrier within a timing advance group associated with a 

specific timing advance group index. The identified component carrier may be utilized for a 

random access attempt and/or other messages in the RACH procedure. 

[0135] l<'IG. 6 shows an exemplary configuration 600 of multiple timing advance groups 

25 that may utilize parallel random aecess procedures in accordance with various embodiments. 

The exemplary configuration 600 shows two timing advance groups, 610-a and 610-b. 

Timing advance group 610-a includes primary component carrier 620 and secondary 

component carrier 630-a. Timing advance group 610-b includes secondary component 

carrier 630-b and secondary component carrier 630-c. Other embodiments may include 

30 timing advance groups that include more or less component carriers. In this example, random 

access procedures 640-a for timing advance group 610-a may occur in parallel or overlap 
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with random access procedures 640-b of timing advance group 610-b. As discussed in more 

detail below, different embodiments may handle these parallel random access procedures in a 

variety of ways. 

[0136] Turning next to FIG. 7 A, a block diagram illustrates a device 700-a that supports 

5 multiple timing advance groups for user equipment in carrier aggregation. In some 

embodiments, the device 700-a may be the user equipment 115 described with reference to 

FIG. 1, FIG. 2, FIG. 4A, FIG. 48, 4C, FIG. 78, and/or FIG. 9. The device 700-a may also be 

a processor. The device 700-a may include a receiver module 705, a random access module 

715, a timing advance group index module 720, a reference downlink component carrier 

10 module 725, and/or a transmitter module 730. Each of these components maybe in 

communication with each other. 

[0137] These components of the device 700-a may, individually or collectively, be 

implemented with one or more Application Specific Integrated Circuits (ASICs) adapted to 

perform some or all of the applicable functions in hardware. Alternatively, the functions may 

15 be performed by one or more other processing units ( or cores), on one or more integrated 

circuits. In other embodiments, other types of integrated circuits may be used ( e.g., 

Structured/Platform ASICs, Field Programmable Gate Arrays (FPGAs), and other Semi­

Custom ICs), which may be programmed in any manner known in the art. The functions of 

each unit may also be implemented, in whole or in part, with instructions embodied in a 

20 memory, formatted to be executed by one or more general or application-specific processors. 

[0138] The receiver module 705 may receive information from difference sources over 

different channels and deliver to other modules of device 700-a. The transmitter module 730 

may transmit information it may receive form the other modules of device 700-a. 

[0139] The timing advance group index receive module 720 may provide a variety of cross-

25 carrier management functions for multiple timing advance groups is provided. For example, 

the timing advance group index receive module 720 may receive a timing advance group 

index. The timing advance group index may identify a timing advance group from multiple 

timing advance groups. Each group may include different sets of component carriers. Some 

embodiments may include enabling cross-carrier random access procedure through the 

3 0 utilization of the timing advance group index. 
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[0140] In some embodiments, the TA group receive module 720 may receive a TA group 

index for a first timing advance group from the multiple timing advance groups that includes 

a PCC and a second timing advance group includes at least one SCC. The first timing 

advance group may also include one or more secondary component carriers, while the second 

5 timing advance group does not include the PCC. The timing advance group index receive 

module 720 may also work with timing advance groups that also include additional timing 

advance groups besides the first and second timing advance group. 

[0141] In some embodiments, the TA group index module 720mayreceiveTA group 

indexes that include a single bit of information. A first confignration of the single bit of 

10 information may indicate that the timing advance group includes a primary component 

carrier; a second confignration of the single bit may indicate that the timing advance group 

one or more secondary component carriers without the primary component carrier. Some 

embodiments may include timing advance indexes that may utilize additional bits to convey 

their information. The number ofbits that the timing advance group module 720 may utilize 

15 may depend upon the number of timing advance groups. 

[0142] The TA group index may be received by receiver module 705 as part of a MAC 

payload in some embodiments. Some embodiments may also include receiving through the 

receiver module 705 a component carrier identifier as part of a Radio Resource Control 

(RRC) confignration to identify a component carrier within a timing advance group 

20 associated with a specific timing advance group index. The identified component carrier may 

be utilized from a random access procedure. 

[0143] The random access module 715 may be utilized to perform multiple parallel random 

access procedures. For example, the random access module 715 may be utilized to perform a 

first random access procedure associated with a first timing advance group of component 

25 carriers. The random access module 715 may be utilized to perform a second random access 

procedure associated with a second timing advance group of component carriers where one or 

more portions of the second random access procedure overlap with one or more portions of 

the first random access procedure. 

[0144] The random access module 715 may be utilized to perform power prioritization with 

30 respect to the first random access procedure and the second random access procedure. 

Performing the power prioritization may include performing an equal power scaling with 
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respect to the first random access procedure and the second random access procedure. In 

some embodiments, performing the power prioritization may include transmitting a first 

random access attempt with respect to the first timing advance group of component carriers 

prior to transmitting a second random access attempt with respect to the second timing 

5 advance group of component carriers, where the first timing advance group of component 

carriers includes a primary component carrier. 

[0145) The random access module 715 may be utilized to perform the first random access 

procedure that may include a non-contention based random access procedure and the second 

random access procedure may include a contention based random access procedure. 

10 Performing the power prioritization in this case may include transmitting a first random 

access attempt with respect to the first timing advance group of component carriers prior to 

transmitting a second random access attempt with respect to the second timing advance group 

of component carriers. These transmissions may utilize the transmitter module 730 also. 

[0146) In some embodiments, performing the power prioritization may take into account 

15 some combination of the type of the group (primary or secondary), the type of the RACH 

procedure (contention-based or non-contention based), and/or simple equal power scaling. 

As an example, a primary group may be given the highest priority, followed by equal power 

scaling for all the remaining secondary groups if there are two or more secondary timing 

advance groups. As another example, a primary group may be given the highest priority, 

20 followed by equal power scaling for the secondary groups containing non-contention based 

RACH procedure, and finally, followed by equal power scaling for the secondary groups 

containing contention-based RACH procedure. 

[0147) Some embodiments may include triggering an aperiodic channel quality indicator 

(A-CQI) using the random access module 715. In general, device 700-a and random access 

25 module 715 in particular may not expect to receive more than one aperiodic Channel-State 

Information (CS!) report request for a given subframe. If two or more parallel non­

contention based RAR grant trigger PUSCH are received by the device 700-a at most one 

may have an A-CQI bit set. In some embodiments, parallel message 3 PUSCH may be 

utilized. For example, a component carrier 1 RAR grant in subframe n, with delay bit set to 

30 1, may utilize a message 3 PUSCH in subframe n+7. A component carrier 2 RAR grant in 

subframe n+l, delay bit set to 0, may utilize a message 3 PUSCH in subframe n+7. As a 
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result, parallel message 3 PUSCH in subframe n+7 may be utilized, but only one of the RAR 

grants may set A-CQI to I. The PUSCH corresponding to the RAR grant with A-CQI set to I 

carries the A-CQI feedback. 

[0148) The reference downlink component carrier reeeiver module 725 may be utilized to 

5 receive timing advance group synchronization information. For example, the reference 

downlink component carrier receiver module 725 may receive a reference downlink 

component carrier information. The reference downlink component carrier information may 

be utilized by device 700-a for timing adjustment within a first timing advance group from 

multiple timing advance groups. Each timing advance group may include at least one 

10 downlink component carrier. 

[0149) Device 700-a may be configured for performing random access by a multi-carrier 

UE in some embodiments. A downlink control message configured to initiate a random 

access procedure may be received at receiver module 705 and passed to random access 

module 715. A response to the downlink control message may be generated at the random 

15 access module 715 and may be transmitted on a physical random access channel (PRACH) 

from transmitter module 730. An access grant may be received on a PCC of the user 

equipment at the receiver module 705. A set SCCs may be determined based on the random 

access grant. The timing advance group index receive module 720 and/or the random access 

module 715 may determine the set of secondary components. The random access procedure 

20 facilitated by the random access module 715 may be completed using a carrier in the set of 

SCCs to obtain TA information applicable to the set of secs. 

[0150) The receiver module 705 and/or the random access module 715 may be configured 

to receive the downlink control message through detecting a physical downlink control 

channel (PDCCH) message in a OE-specific search space. The receiver module 705 and/or 

25 the random access module 715 may be configured to receive the random access grant through 

detecting a PDCCH message in a common search space of the PCC. 

[0151) In some embodiments, device 700-a may be configured to obtain a medium access 

control (MAC) protocol data unit (PDU) with the random access grant. Using the timing 

advance group index receive module 702, a TA group index may be determined 

30 corresponding to the set ofSCCs based on the MAC PDU. Some embodiments may further 

include configuring the timing advance group index receive module 720 to receive a 
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configuration of TA groups corresponding to component carriers configured for the UE. The 

TA group index maybe obtained from the MAC PDU. The configuration of TA groups may 

include at least a first TA group including the PCC, and a second TA group including the set 

of secondary CCs. In some embodiments, the timing advance group index receive module 

5 may be configured to determine TA group index corresponding to the set of SCCs as part of a 

PDCCH payload. 

[0152] Some embodiments may further include utilizing the reference downlink component 

carrier receive module 725 to determine a reference downlink CC for completing the random 

access procedure based on the TA group index. 

IO [0153] In some embodiments, the downlink control message may be configured to initiate 

the random access procedure comprises an identifier corresponding to the set of SCCs. The 

transmitter module 730 may transmit the response to the downlink control message to further 

include determining an SCC to transmit the PRACH based on the identifier. 

[0154] In some embodiments, a second random access procedure may be initiated 

I 5 concurrently with the first random access procedure using the random access module 715. 

Some embodiments may further include configuring the random access module 715 to 

determine a priority for allocating power between the first random access procedure and the 

second random access procedure. The random access module 715 may allocate power to the 

first random access procedure at a higher priority than the second random access procedure 

20 when the first random access procedure comprises a contention-free random access procedure 

and the second random access procedure comprises a contention-based random access 

procedure. The random access module 715 may allocate power to the second random access 

procedure at a higher priority than the first random access procedure when the second random 

access procedure when the second random access procedure is performed in relation to a 

25 group of carders comprising a plimary component carrier of the UE. The random access 

module 715 may determine the priority including performing an equal power scaling for each 

cc. 

[0155) FIG. 7B is a block diagram 700-b of a user equipment 115-b in accordance with 

various embodiments. The user equipment 115-b may have any of various configurations, 

30 such as personal computers (e.g., laptop computers, netbook computers, tablet computers, 

etc.), cellular telephones, PDAs, digital video recorders (DVRs), internet appliances, gaming 
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consoles, e-readers, etc. The user equipment 115-b may have an internal power supply (not 

shown), such as a small battery, to facilitate mobile operation. . In some embodiments, the 

user equipment 115-b may be the user equipment 115 described with reference to FIG. I, 

FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 9, and/or device 700-a of FIG. 7A 

5 [0156] The user equipment 115-b may include antennas 740, a transceiver module 750, 

memory 780, and a processor module 770, which each may be in communication, directly or 

indirectly, with each other ( e.g., via one or more buses). The transceiver module 750 is 

configured to communicate bi-directionally, via the antennas 740 and/or one or more wired or 

wireless links, with one or more networks, as described above. For example, the transeeiver 

IO module 750 may be configured to communicate bi-directionally with base stations 105 of 

FIG. I or 2. The transceiver module 750 may include a modem configured to modulate the 

packets and provide the modulated packets to the antennas 740 for transmission, and to 

demodulate packets received from the antellllas 740. While the user equipment 115-b may 

include a single antenna, the user eqnipment 115-b will typically include multiple antennas 

15 740 for multiple links. 

[0157] The memory 780 may include random access men10ry (RAM) and read-only 

memory (ROM). The memory 780 may store computer-readable, computer-executable 

software code 785 containing instrnctions that are configured to, when executed, cause the 

processor module 770 to perform various functions described herein (e.g., call processing, 

20 database management, message routing, etc.). Alternatively, the software 785 may not be 

directly executable by the processor module 770 but be configured to cause the computer 

( e.g., when compiled and executed) to perform functions described herein. 

[0158] The processor module 770 may include an intelligent hardware device, e.g., a 

central processing unit (CPU) such as those made by Intel® Corporation or AMD®, a 

25 microcontroller, an application specific integrated circuit (ASIC), etc. The processor module 

770 may include a speech encoder (not shown) configured to receive audio via a microphone, 

convert the audio into packets ( e.g., 30 ms in length) representative of the received audio, 

provide the audio packets to the transceiver module 750, and provide indications of whether a 

user is speaking. Alternatively, an encoder may only provide packets to the transceiver 

30 module 750, with the provision or withholding/suppression of the packet itself providing the 

indication of whether a user is speaking. 
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[0159] According to the architecture of FIG. 7B, the user equipment 115-b may further 

include a communications management module 760. The communications management 

module 760 may manage communications with other user equipment 115. By way of 

example, the communications management module 760 may be a component of the user 

5 equipment 115-b in communication with some or all of the other components of the user 

equipment 115-b via a bus. Alternatively, functionality of the communications management 

module 760 may be implemented as a component of the transceiver module 750, as a 

computer program product, and/or as one or more controller elements of the processor 

module 770. 

10 [0160] The components for user equipment 115-b may be configured to implement aspects 

discussed above with respect to device 700-a in FIG. 7A and may not be repeated here for the 

sake of brevity. For example, the timing advance group index receive module 720-a may be 

an example of the timing advance group index receive module 720 of FIG. 7A. The 

reference downlink component carrier receive module 725-a may be an example of the 

15 reference downlink component carrier receive module 725 of FIG. 7 A. Parallel random 

access control module 71 7, power prioritization module 718, and/or A-CQI triggering 

module 719 may provide specific functionality individually or in combination for a random 

access module 715-a that may be an example of the random access module 715 of FIG. 7 A. 

[0161] Turning next to FIG. 8A, a block diagram illustrates a device 800-a that supports 

20 multiple timing advance groups for user equipment in carrier aggregation. In some 

embodiments, the device 800-a may be the user equipment 115 described with reference to 

FIG. I, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, and/or FIG. 9; and/or device 700-a of FIG. 7. 

The device 800-a may also be a processor. The device 800-a may include a receiver module 

805, a component carrier identification module 815, a timing advance group module 820, a 

25 reference downlink component carrier module 825, and/or a transmitter module 830. Each 

of these components may be in eommunication with each other. Device 800-a may be 

configured as one or more processors. 

[0162] These components of the device 800-a may, individually or collectively, be 

implemented with one or more Application Specific Integrated Circuits (ASICs) adapted to 

30 perform some or all of the applicable functions in hardware. Alternatively, the functions may 

be performed by one or more other processing units (or cores), on one or more integrated 
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circuits. In other embodiments, other types of integrated circuits may be used ( e.g., 

Structured/Platform ASICs, Field Programmable Gate Arrays (FPGAs), and other Semi­

Custom I Cs), which may be programmed in any manner known in the art. The functions of 

each unit may also be implemented, in whole or in part, with instructions embodied in a 

5 memory, formatted to be executed by one or more general or application-specific processors. 

[0163) The receiver module 805 may receive infonnation from difference sources over 

different channels and deliver to other modules of device 800-a. The transmitter module 830 

may transmit information it may receive form the other modules of device 800-a. 

[0164] The component carrier identification module 815 may identify multiple component 

10 carriers as part of a carrier aggregation operation. The multiple component carriers may 

include one or more downlink component carriers and two or more uplink component 

carriers. The timing advance group module 820 may determine multiple timing advance 

groups. Each component carrier in the multiple component carriers may be included in one 

of the timing advance groups. The timing advance group module 820 may identify a first 

15 timing advance group from the multiple timing advance group. The reference downlink 

component carrier module 825 may determine a reference downlink component carrier for 

the first timing advance group based at least in part on a Radio Resource Control (RRC) 

configuration. The timing advance group module 820, the reference downlink component 

carrier module 825, and/or other components of device 800-a may utilize the determined 

20 reference downlink component for timing adjustment within at least the first timing advance 

group. 

[0165) In some embodiments, device 800-a may receive indication of a primary downlink 

component carrier through the RRC configuration, such as through receiver 805. The 

primary downlink component carrier may be the determined reference downlink component 

25 carrier. 

[0166) Some embodiments of device 800-a, through the timing advance group module 820, 

the reference downlink component carrier module 825, and/or other components of device 

800-a, include utilizing the primary downlink component carrier for timing adjustment within 

a second timing advance group from the multiple timing advance groups. The primary 

30 downlink component carrier may be included in the second timing advance group. 
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[0167] In some embodiments, the timing advance group module 820 may include one or 

more downlink component carriers of the one or more identified downlink carriers in the first 

timing advance group. The reference downlink component carrier module 825 may 

determine the reference downlink component carrier based on an RRC configuration for the 

5 one or more downlink component carriers in the first timing advance group. The reference 

downlink component carrier module 825 may determine the reference downlink component 

carrier for the first timing advance group to be a downlink component carrier with a smallest 

cell index from multiple cell indices configured for each one of the one or more downlink 

component carriers in the first timing advance group. 

IO [0168] The reference downlink component carrier may be determined by the reference 

downlink component carrier module 825 from a set of activated downlink component 

carriers. In some cases, the component carrier identification module 8 I 5 may determine that 

the one or more downlink component carriers and the two or more uplink component carriers 

are associated with two or more bands. The reference downlink component carrier for the 

15 first timing advance group may be determined by the reference downlink component carrier 

module 825 or the timing advance group module 820 from a set of downlink component 

carriers of the same or similar band. As an example, the reference downlink component 

carrier may be determined to be a downlink component carrier of the same or similar band as 

an uplink component carrier associated with a random access attempt for the first timing 

20 advance group. The reference downlink component carrier for the first timing advance group 

may be determined by the reference downlink component carrier module 825 from a set of 

downlink component carriers with a similar delay due to downlink repeaters. The reference 

downlink component carrier for the first timing advance group may be determined by the 

reference downlink component carrier module 825 from a set of downlink component carriers 

25 with a same carrier type where the carrier type includes at least a legacy carrier type or a new 

carrier type. The reference downlink component carrier for the first timing advance group 

may be determined by the reference downlink component carrier module 825 from a set of 

downlink component carriers with a similar activity factor. 

[0169] Device 800-a, through component carrier identification module 815, timing advance 

30 group module 820, or reference downlink component carrier module 825, may take into 

account different characteristics of a component carrier ( e.g., whether it is equipped with a 
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repeater, whether it is always on or periodically turned off, whether it is a new or legacy 

carrier type, etc.) in determining the reference downlink component carrier. A component 

carrier may be equipped with a repeater while another component carrier is not. In 

determining the reference downlink component carrier for a given timing advance group, the 

5 component carriers of the same or similar delay characteristics due to repeaters ( either 

downlink repeaters, or uplinlc repeaters, or a combination thereof) may be determined to be 

possible candidates for the reference downlink component carrier for the given timing 

advance group. Different component carriers may have different activity factors. A 

component carrier may periodically be turned on and carries mueh less frequent downlink 

IO information compared with a regular carrier. It may then be preferable to avoid using this 

component carrier as the reference downlink component carrier. A component carrier may be 

of a legacy carrier type and another can be of a new carrier type. Carriers of the same type 

may be determined to be possible candidates for the reference downlink component carrier 

for a given timing advance group. 

15 [0170] Some embodiments of device 800-a may be configured for performing multiple 

random access proeedures in parallel with respect to two or more of the multiple timing 

advance groups. Performing the multiple random access procedures may include performing 

a first random access procedure lin1ced with the first timing advance group; and/or performing 

a second random access procedure lin1ced with a second timing advance group of the multiple 

20 timing advance groups, where one or more portions of the second random access procedure 

overlap with one or more portions of the first random access procedure. 

[0171) Some embodiments of device 800-a may be configured for initiating a non­

contention based random access procedure on an uplink component carrier within the first 

timing advance group through utilizing a downlin1c control channel transmitted on a downlink 

25 component carrier that is not lin1ced with the uplink component carrier via a system 

information block broadcast (e.g., the primary component carrier). A cross-carrier indication 

field may be included in the downlink control channel to enable cross-carrier scheduling. 

[0172) FlG. SB is a block diagram 800-b of a user equipment 115-c in accordance with 

various embodiments. The user equipment 115-c may have any of various configurations, 

30 such as personal computers (e.g., laptop computers, netbook computers, tablet computers, 

etc.), cellular telephones, PDAs, digital video recorders (DVRs), internet appliances, gaming 
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consoles, e-readers, etc. The user e.quipment 115-c may have an internal power supply (not 

shown), such as a small battery, to facilitate mobile operation. . In some embodiments, the 

user equipment 115-c maybe the user equipment 115 described with reference to FIG. 1, 

FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, FIG. 9, and/or device 700-a of FIG. 7 A and/or device 

5 800-a of PIG. SA 

[0173] The user equipment 115-c may include antennas 840, a transceiver module 850, 

memory 880, and a processor module 870, which each may be in communication, directly or 

indirectly, with each other (e.g., via one or more buses). The transceiver module 850 is 

configured to communicate bi-directionally, via the antennas 840 and/or one or more wired or 

10 wireless links, with one or more networks, as described above. For example, the transceiver 

module 850 may be configured to communicate bi-directionally with base stations 105 of 

FIG. 1 or 2. The transceiver module 850 may include a modem configured to modulate the 

packets and provide the modulated packets to the antennas 840 for transmission, and to 

demodulate packets received from the antennas 840. While the user equipment 115-c may 

15 include a single antenna, the user equipment 115-c will typically include multiple antennas 

840 for multiple links. 

[0174] The memory 880 may include random access memory (RAM) and read-only 

memory (ROM). The memory 880 may store computer-readable, computer-executable 

software code 885 containing instructions that are configured to, when executed, cause the 

20 processor module 870 to perform various functions described herein ( e.g., call processing, 

database management, message routing, etc.). Alternatively, the software 885 may not be 

directly executable by the processor module 870 but be configured to cause the computer 

(e.g., when compiled and executed) to perform functions described herein. 

[0175] The processor module 870 may include an intelligent hardware device, e.g., a 

25 central processing unit (CPU) such as those made by Intel® Corporation or AMD®, a 

microcontroller, an application specific integrated circuit (ASIC), etc. The processor module 

870 may include a speech encoder (not shown) configured to receive audio via a microphone, 

convert the audio into packets ( e.g., 30 ms in length) representative of the received audio, 

provide the audio packets to the transceiver module 850, and provide indications of whether a 

30 user is speaking. Alternatively, an encoder may only provide packets to the transceiver 
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module 850, with the provision or withholding/suppression of the packet itself providing the 

indication of whether a user is speaking. 

[0176] According to the architecture of FIG. 8B, the user equipment 115-c may further 

include a communications management module 860. The communications management 

5 module 860 may manage communications with other user equipment 115. By way of 

example, the communications management module 860 may be a component of the user 

equipment 115-c in communication with some or all of the other components of the user 

equipment 115-c via a bus. Alternatively, functionality of the communications management 

module 860 may be implemented as a component of the transceiver module 850, as a 

10 computer program product, and/or as one or more controller elements of the processor 

module 870. 

[0177] The components for user equipment 115-c may be configured to implement aspects 

discussed above with respect to device 800-a in FIG. 8A and may not be repeated here for the 

sake of brevity. For example, the timing advance group module 820-a may be an example of 

15 the timing advance group index module 820 of FIG. 8A. The reference downlink component 

carrier module 825-a may be an example of the reference downlink component carrier 

module 825 of FIG. 8A. The component carrier identification module 815-a may be an 

example of the component carrier identification module 815 of FIG. SA. User equipment 

115-c may also include a timing adjustment module 835, whose function has been described 

20 above with respect to device 800-a. User equipment 115-c may also include a random access 

module 845, whose functions have been described above with respect to device 800-a. 

[0178] Turning next to FIG. 9A, a block diagram ilfostrates a device 900-a that supports 

multiple timing advance groups for user equipment in carrier aggregation. In some 

embodiments, the device 900-a may be the base station 105 described with reference to FIG. 

25 1, FIG. 2, FIG. 4A, FIG. 4B, 4C, and/or FIG. 9B. The device 900-a may also be a processor. 

The device 900-a may include a receiver module 905, a search space module 910, a parallel 

random access module 915, a timing advance group index generation module 920, a 

reference downlink component carrier module 925, and/or a transmitter module 930. Each of 

these components may be in communication with each other. 

30 [0179] These components of the device 900-a may, individually or collectively, be 

implemented with one or more Application Specific Integrated Circuits (ASICs) adapted to 
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perform some or all of the applicable functions in hardware. Alternatively, the functions may 

be performed by one or more other processing units (or cores), on one or more integrated 

circuits. In other embodiments, other types of integrated circuits may be used ( e.g., 

Structured/Platform ASICs, Field Programmable Gate Arrays (FPGAs), and other Semi-

5 Custom I Cs), which may be programmed in any manner known in the art. The functions of 

each unit may also be implemented, in whole or in part, with instructions embodied in a 

memory, formatted to be executed by one or more general or application-specific processors. 

[0180] The receiver module 905 may receive information from difference sources over 

different channels and deliver to other modules of device 900-a. The transmitter module 930 

10 may transmit information it may receive form the other modules of device 900-a. 

[0181] Search space module 910 may be utilized to support random access procedures for 

timing advance groups without a primary component carrier. Search space module 910 may 

be utilized to generate different search spaces. Some embodiments may utilize a DE-specific 

search space. Other embodiments may utilize a common search space on the primary 

15 component carrier. Additional embodiments may utilize a common search space on a 

secondary component carrier. Some embodiments may utilize non-contention based random 

access procedures, while other embodiments may utilize contention based random access 

procedures. 

[0182] The timing advance group index generation module 920 may provide a variety of 

20 cross-carrier management functions for multiple timing advance groups is provided. For 

example, the timing advance group index generation module 920 may generate a timing 

advance group index. The timing advance group index may identify a timing advance group 

from multiple timing advance groups. Each group may include different sets of component 

carriers. The timing advance group index generation module 920 may send the generated 

25 timing advance group index to the transmitter module 930, from where the timing advance 

group index may be transmitted a.s part of a random access response. Some embodiments 

may include enabling cross-carrier random access procedure management through the 

utilization of the timing advance group index. 

[0183) In some embodiments, the timing advance index generation group module 920 may 

30 generate a timing advance group index for a first timing advance group from the multiple 

timing advance groups that includes a primary component carrier and a second timing 

ONEPLUS - EX. 1002



WO 2013/040026 PCT/US2012/054848 

48 

advance group includes at least one secondary component carrier. The first timing advance 

group may also include one or more secondary component carriers, while the second timing 

advance group docs not include a primary component carrier. The timing advance group 

index generation module 920 may also work with timing advance groups that also include 

5 additional timing advance groups besides the first and second timing advance group. The 

number of timing advance groups associated with timing advance group indexes generated by 

the timing advance group index generation module 920 may depend upon a variety of factors 

including, but not limited to, propagation delay characteristics, channel characteristics, user 

equipment device characteristics, and/or bandwidth characteristics of the component carriers. 

IO [0184] In some embodiments, the timing advance group index generation module 920 may 

generate timing advance group indexes that utilizes a single bit of information. The 

transmitter module 930 may transmit these timing advance group indexes as a single bit of 

information. A first bit configuration of the single bit of information may indicate that the 

timing advance group includes a primary component carrier; a second bit configuration of the 

15 single bit may indicate that the timing advance group one or more secondary component 

carriers without the primary component carrier. Some embodiments may include timing 

advance indexes that may utilize additional bits to convey their information. The number of 

bits that the timing advance group module 920 may utilize may depend upon the number of 

timing advance groups. 

20 [0185] The timing advance group index may be transmitted by the transmitter module 930 

as part of a MAC payload in some embodiments. Some embodiments may also include 

transmitting through the transmitter module 930 a component carrier identifier as part of a 

Radio Resource Control (RRC) configuration to identify a component carrier within a timing 

advance group associated with a specific timing advance group index. The identified 

25 component carrier may be utilized for a random access response. 

[0186) The parallel random access module 915 may be utilized to perform multiple parallel 

random access procedures. For example, the parallel random access module 915 may be 

utilized to perform a first random access procedure associated with a first timing advance 

group of component carriers. The parallel random access module 915 may be utilized to 

30 perform a second random access procedure associated with a second timing advance group of 
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component carriers where one or more portions of the second random access procedure 

overlap with one or more portions of the first random access procedure. 

[0187) In some embodiments, the parallel random access module 915 may configure a first 

subframe that includes a first random access response as part of the first random access 

5 procedure. A second subframe including a second random access response may be 

configured by the parallel random access module 915 as part of the second random access 

procedure. The first subframe and the second subframe may be transmitted from the parallel 

random access module 915 through the transmitter module 930. As a result, the first and 

second random access responses may not be transmitted in the same subframe. 

10 [0188) The reference downlink component carrier module 925 may be utilized to provide 

timing advance group synchronization information. For example, the reference downlink 

component carrier module 925 may determine a reference downlink component carrier. 

Reference downlink component carrier information may be transmitted from transmitter 930 

to a user equipment 115 where it may be utilized for timing adjustment within a first timing 

15 advance group from multiple timing advance groups. Each timing advance group may 

include at least one downlink component carrier. 

[0189] In some embodiments, the reference downlink component carrier module 925 may 

determine the reference downlink component carrier such that a second timing advance group 

includes a primary component carrier. In some embodiments, the reference downlink 

20 component carrier module 925 may determine the reference downlink component carrier 

utilizing a downlink component carrier linked with an uplink component carrier associated 

with a random access attempt to determine the reference downlink component carrier. The 

downlink component carrier may be linked with the uplink component carrier through a SIB2 

linkage. 

25 [0190] In some embodiments, the reference downlink component carrier module 925 may 

determine the reference downlink component carrier based on a Radio Resource Control 

(RRC) configuration of the user equipment. For example, as previously described for carrier 

aggregation, device 900-a may send RRC configuration message( s) to a user equipment 115 

identifying one carrier as the PCC and additional carriers as SCCs. The carrier that is 

30 identified as PCC may serve as the reference downlink carrier for one or more timing 

advance groups. This arrangement is illustrated in FIG. 3B in which the RRC-configured 
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PCC (DL-1) for a user equipment I 15 serves as the reference carrier for component carriers 

in each of the two timing advance groups 310-a, 310-b. This RRC-based approach may be 

advantageous when the activation status of the SCCs (DL-2, DL-3) changes from time to 

time. 

S [0191) Device 900-a may be configured for performing random access by a base station in 

some embodiments. Transmitter module 930 and/or search space module 910 may generate 

and/or transmit a downlink control message configured to initiate a random access procedure 

may be transmitted. Receiver module 905 may receive a response to the downlink control 

message on a physical random access channel (PRACH). Transmitter module 930 and/or 

10 search space module 910 may generate and/or transmit an access grant on a primary 

component carrier (PCC) of a user equipment, wherein the access grant includes information 

regarding a set of secondary component carriers (SCCs). Transmitter module 930, timing 

advance group index generation module 920, and/or reference downlink component carrier 

module 925 may generate and/or transmit timing advance (TA) information applicable to the 

IS set of SCCs to complete the random access procedure using a carrier in the set of SCCs. 

[0192] Transmitting the downlink control message may include transmitting a physical 

downlink control channel (PDCCH) message in a DE-specific search space. Transmitting the 

random access grant may include transmitting a PDCCH message in a common search space 

ofthePCC. 

20 [0193) In some embodiments, transmitter module 930 and/or search space module 910 may 

further generate and/or transmit a medium access control (MAC) protocol data unit (PDU) 

with the random access grant. Transmitter module 930 and/or timing advance group index 

generation module 920 may generate and/or transmit a timing advance (TA) group index 

corresponding to the set ofSCCs with the random access grant.. A configuration of TA 

25 groups corresponding to component carriers configured for the UE may be transmitted in 

some embodiments. The TA group index may be transmitted as part of the MAC PDU. The 

configuration of TA groups may include at least a first TA group including the PCC, and a 

second TA group including the set of secondary CCs. Transmitter module 930 and/or 

reference downlink component carrier module 925 may generate and/or transmit a reference 

30 downlink CC for completing the random access procedure based on the TA group index. 
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[0194] In some embodiments, the transmitter module 930 and/or the timing advance group 

index generation module 920 may generate and/or transmit a timing advance (TA) group 

index corresponding to the set of SCCs as part of a PDCCH payload. In some embodiments, 

the downlink control message configured to initiate the random access procedure may include 

5 an identifier corresponding to the set of SCCs that may be generated and/or transmitted by 

the transmitter module 930 and/or search space module 910. Receiving the response to the 

downlink control message at the receiver module 905 may further include receiving the 

PRACH on an SCC based on the identifier. 

[0195] FIG. 9B shows a block diagram of a communications system 900-b that may be 

10 configured to support multiple timing advancing groups for user equipment. This system 

900-b may be an example of aspects of the system 100 depicted in FIG. I and/or system 200 

of FIG. 2 and/or device 900-a of FIG. 9A, for example. The base station 105-b may include 

antennas 945, a transceiver module 950, memory 970, and a processor module 965, which 

each may be in communication, directly or indirectly, with each other ( e.g., over one or more 

15 buses). The transceiver module 950 may be configured to communicate bi-directionally, via 

the antennas 945, with the user equipment 115-d. The transceiver module 950 (and/or other 

components of the base station 105-b) may also be configured to communicate bi­

directionally with one or more networks. In some cases, the base station 105-b may 

communicate with the network 125-a and/or controller 120-a through network 

20 communications module 975. Base station 105-b maybe an example of a eNodeB base 

station, a Home eNodeB base station, a NodeB base station, and/or a Home NodeB base 

station. 

[0196) The memory 970 may include random access memory (RAM) and read-only 

memory (ROM). The memory 970 may also store computer-readable, computer-executable 

25 software code 971 containing instructions that are configured to, when executed, cause the 

processor module 965 to perform various functions described herein ( e.g., call processing, 

database management, message routing, etc.). Alternatively, the software 971 may not be 

directly executable by the processor module 965 but be configured to cause the computer, 

e.g., when compiled and executed, to perform functions described herein. 

30 [0197] The processor module 965 may include an intelligent hardware device, e.g., a 

central processing unit (CPU) such as those made by Intel® Corporation or AMD®, a 
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microcontroller, an application specific integrated circuit (ASIC), etc. The processor module 

965 may include a speech encoder (not shown) configured to receive audio via a microphone, 

convert the audio into packets (e.g., 30 ms in length) representative of the received audio, 

provide the audio packets to the transceiver module 950, and provide indications of whether a 

5 user is speaking. Alternatively, an encoder may only provide packets to the transceiver 

module 950, with the provision or withholding/suppression of the packet itself providing the 

indication of whether a user is speaking. 

(0198] The transceiver module 950 may include a modem configured to modulate the 

packets and provide the modulated packets to the antennas 945 for transmission, and to 

10 demodulate packets received from the antennas 945. While some examples of the base 

station 105-b may include a single antenna 945, the base station l 05-b preferably includes 

multiple antennas 945 for multiple links which may support carrier aggregation. For 

example, one or more links may be used to support macro communications with user 

equipment 115-d. 

15 (0199] According to the architecture of FIG. 9B, the base station 105-b may further include 

a communications management module 930. The communications management module 930 

may manage communications with other base station 105. By way of example, the 

communications management module 930 may be a component of the base station 105-b in 

communication with some or all of the other components of the base station 105-b via a bus. 

20 Alternatively, functionality of the communications management module 930 may be 

implemented as a component of the transceiver module 950, as a computer program product, 

and/or as one or more controller elements of the processor module 965. 

[0200] The components for user equipment base station 105-b may be configured to 

implement aspects discussed above with respect to device 900-a in FIG. 9A and may not be 

25 repeated here for the sake of brevity. For example, the timing advance group index 

generation module 920-a may be an example of the timing advance group index module 920 

of FIG. 9. The reference do~nlink component carrier module 925-a may be an example of 

the reference downlink component carrier module 925 of FIG. 9. Parallel random access 

module 915-amaybe an example of the parallel random access module 915 of FIG. 9. UESS 

30 search space module 911, CSS on PCC search space module 912, and/or CSS on SCC search 
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space module 913 may provide specific functionality individually or in combination for a 

search space module 910-a that may be an example of search space module 910 of FIG. 9. 

[0201] Turning to F1G. 10A, a flow diagram of a method 1000-a for providing cross­

carrier management for multiple timing advance groups is provided. Method I 000-a may be 

5 implemented various devices including, but not limited to, the base stations I 05 described 

with reference to FIG. 1, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 9B, and/or device 900-a ofFIG. 

9A. 

[0202] At block 1005, a timing advance group index may be generated. The timing 

advance group index may identify a timing advance group from multiple timing advance 

10 groups. Each group may include different sets of component carriers. At block 1010, the 

timing advance group index may be transmitted as part of a random access procedure. 

[0203] In some embodiments, a first timing advance group from the multiple timing 

advance groups includes a primary component carrier and a second timing advance group 

includes at least one secondary component carrier. The first timing advance group may also 

15 include one or more secondary component carriers, while the second timing advance group 

does not include a primary component carrier. Some embodiments may also include 

additional timing advance groups besides the first and second timing advance group. The 

number of timing advance groups may depend upon a variety of factors including, but not 

limited, propagation delay characteristics, channel characteristics, user equipment device 

20 characteristics, and/or bandwidth characteristics of the component carriers, 

[0204] In some embodiments, the timing advance group index is transmitted as a single bit 

of information. A first bit configuration of the single bit of information may indicate that the 

timing advance group includes a primary component carrier; a second bit configuration of the 

single bit may indicate that the timing advance group one or more secondary component 

25 carriers without the primary component carrier. Some embodiments may include timing 

advance indexes that may utilize additional bits to convey their information. The number of 

bits may depend upon the number of timing advance groups, 

[0205] The timing advance group index may be transmitted as part of a MAC payload in 

some embodiments. The timing advance group index may be transmitted as part of a 

30 PDCCH payload. Some embodiments may also include transmitting a component carrier 
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identifier as part of an RRC configuration to identify a component carrier within a timing 

advance group associated with a specific timing advance group index. Toe identified 

component carrier may be utilized for a random access attempt. 

[0206] Some embodiments may enable cross-carrier random access response procedure 

5 management through the utilization of the timing advance group index. Some embodiments 

may enable cross-carrier PDCCH order through the utilization of the timing advance group 

index. 

[0207] Turning to F1G. lOB, a flow diagram of a method 1000-b for providing cross­

carrier management for multiple timing advance groups is provided. Method 1000-b may be 

10 implemented on various devices including, but not limited to, the base stations I 05 described 

with reference to FIG. 1, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 9B, and/or device 900-a ofFIG. 

9A. Method 1000-b may be an example or utilize aspects of method 1000-a of FIG. I 0A. 

[0208] At block 1005-a, a timing advance group index may be generated that includes a 

single bit. The timing advance group index may identify a timing advance group from 

15 multiple timing advance groups. Each group may include different sets of component 

carriers. At block 1010-a, the timing advance group index may be transmitted as part of a 

random access response. At block 1015, a component carrier identifier may be transmitted as 

part of an RRC. At block 1020, cross-carrier random access procedure management may be 

enabled through the utilization of the timing advance group index and the component carrier 

20 identifier. 

[0209] Turning to FIG. llA, a flow diagram of a method 1100-a for providing cross­

carrier management for multiple timing advance groups is provided. Method 1100-a may be 

implemented on various devices including, but not limited to, the user equipment 115 

described with reference to FIG. 1, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, FIG. 8B, FIG. 

25 9B, and/or device 700-a ofFIG. 7A and/or device 800-a of FIG. 8A. 

[0210] At block 1105, a timing advance group index may be received as part of a random 

access procedure. At block 1110, the timing advance group index may be utilized to 

determine a timing advance group for transmitting data. Some embodiments may further 

include utilizing the timing advance group index to enable cross-carrier random access 

30 procedure management. Some embodiments may further include utili:zfog the timing advance 
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group index to enable cross-carrier PDCCH order management. Some embodiments may 

further include receiving a component carrier identifier as part of an RRC configuration to 

identify a component carrier within a timing advance group associated with a specific timing 

advance group index. In some embodiments, the RRC configuration may be used to identify 

5 a DL component carrier which will serve as a timing reference for component carriers in 

multiple timing advance groups. For instance, a user equipment may utilize its RRC­

configured primary component carrier as the timing reference for the component carriers in 

multiple timing advance groups as discussed in connection with FIG. 3B, or it may use 

another component carrier which is determined based on the RRC configuration for this 

10 purpose. Determining a DL reference carrier for multiple TA groups based on RRC 

configuration can improve the base station's flexibility to activate/deactivate secondary 

component carriers. Alternatively, the timing reference may be determine based on a SIB2 

linkage as previously discussed. 

[0211] Turning to FIG. 11B, a flow diagram of a method 1 I 00-b for providing cross-

15 carrier management for multiple timing advance groups is provided. Method 1100-b may be 

implemented on various devices including, but not limited to, the user equipment 115 

described with reference to FIG. 1, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, FIG. 7B, FIG. 

9B, and/or device 700-a of FIG. 7A and/or device 800-a of FIG. 8B. Method 1100-b maybe 

an example of or utilize aspects of method 1100-a of FIG. l lA. 

20 [0212] At block 1105-a, a timing advance group index may be received as part of a random 

access response. At block 1110-b, the timing advance group index may be utilized to 

determine a timing advance group for transmitting data. At block 1115, a component carrier 

identifier may be received as part of an RRC configuration to identify a component carrier 

within a timing advance group associated with a specific timing advance group index, 

25 wherein the identified component carrier is utilized for a random access response. At block 

1120, the timing advance group index and the component carrier identifier may be utilized to 

enable cross-carrier random access procedure management. 

[0213) Turning to FIG. 12A, a flow diagram of a method 1200-a for performing multiple 

parallel random access procedures is provided. Method 1200-a may be implemented on 

30 systems and/or devices including, but not limited to, the user equipment 115 described with 

reference to FIG. I, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, FIG. 8B, FIG. 9B, and/or device 
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700-a of FIG. 7A and/or device 800-a of FIG. 8A. In some embodiments, method 1200-a 

may be implemented on systems and/or devices including, but not limited to, base stations 

105 described with reference to FIG. 1, FIG. 2, FIG. 4A, FIG. 48, 4C, FIG. 98, and/or device 

900-a of FIG. 98. 

5 [0214) At block 1205, a first random access procedure associated with a first timing 

advance group of component carriers may be performed. At block 1210, a second random 

access procedure associated with a second timing advance group of component carriers may 

be performed where one or more portions of the second random access procedure overlap 

with one or more portions of the first random access procedure. 

10 [0215) Some embodiments of method 1200-a may include performing a power 

prioritization with respect to the first random access procedure and the second random access 

procedure. Performing the power prioritization may include performing an equal power 

scaling with respect to the first random access procedure and the second random access 

procedure. In some embodiments, performing the power prioritization may include 

15 transmitting a first random access attempt with respect to the first timing advance group of 

component carriers prior to transmitting a second random access attempt with respect to the 

second timing advance group of component carriers, where the first timing advance group of 

component carriers includes a primary component carrier. 

[0216] In some embodiment~, the first random access procedure may include a non-

20 contention-based random access procedure and the second random access procedure may 

include a contention based random access procedure. Performing the power prioritization in 

this case may include transmitting a first random access attempt with respect to the first 

timing advance group of component carriers prior to transmitting a second random access 

attempt with respect to the second timing advance group of compon.ent carriers. 

25 [0217] Method 1200-a may further include configuring a first subframe that includes a first 

random access response as part of the first random access procedure. A second subframe 

including a second random access response may be configured as part of the second random 

access procedure. The first subframe and the second subframe may be transmitted. As a 

result, the first and second random access responses may not be transmitted in the same 

30 subframe. Some embodiments may include triggering an aperiodic channel quality indicator 

(A-CQI). 
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[0218] Turning to FIG. 12B, a flow diagram of a method 1200-b of performing multiple 

parallel random access procedures is provided. Method 1200-b maybe implemented on 

systems and/or devices including, but not limited to, the user equipment 115 described with 

reference to FIG. I, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, FIG. 8B, FIG. 9B, and/or device 

5 700-a of FIG. 7A and/or device 800-a ofPIG. 8A. In some embodiments, method 1200-b 

may be implemented on systems and/or devices including, but not limited to, base stations 

1 OS described with reference to FIG. I, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 9B, and/or device 

900-a of FIG. 9B. Method 1200-b may be an example of or utilize aspects of method 1200-a 

of FIG. 12A. 

10 [0219] At block 1205-a, a first random access procedure associated with a first timing 

advance group of component carriers may be performed. At block 1210-a, a second random 

access procedure associated with a second timing advance group of component carriers may 

be performed where one or more portions of the second random access procedure overlap 

with one or more portions of the first random access procedure. At block 1215, an equal 

15 power scaling may be performed with respect to the first random access procedure and the 

second random access procedure. 

[0220] PIG. 13 shows a flowchart of a method 1300 for utilizing timing advance group 

synchronization information. Method 1300 may be implemented on systems and/or devices 

including, but not limited to, the US(;!' equipment 115 described with reference to FIG. 1, FIG. 

20 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, FIG. 8B, FIG. 9B, and/or device 700-a of FIG. 7 A and/or 

device 800-a of FIG. 8A. In some embodiments, method 1300 may be implemented on 

systems and/or devices including, but not limited to, base stations 105 described with 

reference to FIG. 1, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 9B, and/or device 900-a of FIG. 9A. 

[0221 J At block 1305, a reference downlink component carrier may be determined. At 

25 block 1310, the reference downlink component carrier may be utilized for timing adjustment 

within a first timing advance group from multiple timing advance groups. Each timing 

advance group may include at least one downlink component carrier. 

[0222] 1n some embodiments, a second timing advance group includes a primary 

component carrier. In some embodiments, determining the reference downlink component 

30 carrier includes utilizing a downlink component carrier linked with an uplink component 

carrier associated with a random access attempt to determine the reference downlink 
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component carrier. The downlink component carrier may be linked with the uplink 

component carrier through a SIB2 linkage. 

[0161] In some embodiments, detennining the reference downlink component carrier may 

include determining the reference downlink component carrier from an RRC configuration. 

5 In some aspects, multiple timing advance groups may share a common reference downlink 

component carrier. The common reference may be the DE-specific primary component 

carrier. When more than one downlink carrier is designated as a PCC for a particular DE, 

there may be a many-to-one relationship between timing advance groups and each RRC­

configured PCC. For instance, different PCCs may serve as reference carriers for different 

10 timing advance groups as determined by base station 105 based on channel and interference 

conditions experienced by the UE, system loading considerations of the component carriers, 

scheduling requirements, etc. 

[0223] Turning to FIG. 14, a flow diagram of a method 1400 for performing random 

access by a multi-carrier DE is provided. Method 1400 may be implemented on various 

15 devices including, but not limited to, the user equipment 115 described with reference to FIG. 

1, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, FIG. 8B, FIG. 9B, and/or device 700-a of FIG. 7A 

and/or device 800-a of FIG. 8A. 

[0224] At block 1405, a downlink control message configured to initiate a random access 

procedure is received by the UE. For example, the downlink control message may include a 

20 message 0 transmission as previously discussed. At block 1410, the UE transmits a response 

to the downlink control message on a PRACH. The CC for transmitting the PRACH may be 

determined based on an indicator carried with the message 0 transmission and/or based on an 

association with the CC on which the message 0 was received. At block 1415, the UE 

receives an access grant on PCC. At block 1420, the UE determines a set ofSCCs based on 

25 the random access grant. The random access grant may enable cross-carrier RAR and the UE 

may determine the set of SCC based on information in the RAR message or corresponding 

PDCCH payload. At block 1425, the UE may complete the random access procedure using a 

carrier in the set of SCCs to obtain TA information applicable to lhe set ofSCCs. 

[0225] Receiving the downlink control message may include detecting a PDCCH message 

3 0 in a DE-specific search space. Receiving the random access grant may include detecting a 

PDCCH message in a common search space of the PCC. 
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[0226[ In some embodiments, the method 1400 may further include obtaining a MAC 

protocol data unit with the random access grant. A TA group index may be determined 

corresponding to the set ofSCCs based on the MAC PDU. Some embodiments may further 

include receiving a configuration of TA groups corresponding to component carriers 

5 configured for the UE. The configuration of TA groups may include at least a first TA group 

including the PCC, and a second TA group including only SCCs in a set of secondary CCs. 

Some embodiments may further include determining a reference downlink CC for completing 

the random access procedure based on the TA group index. In some embodiments, the 

method 1400 may further include determining a TA group index corresponding to the set of 

1 0 secs as part of a PDCCH payload. 

[ 0227] In some embodiments, the downlink control message may be configured to initiate 

the random access procedure comprises an identifier corresponding to the set of secs. 

Transmitting the response to the downlink control message further include determining an 

sec to transmit the PRACH based on the identifier. 

15 [0228] In some embodiments, method 1400 may further include initiating a second random 

access procedure concurrently with the first random access procedure. Some embodiments 

may further include determining a priority for allocating power between the first random 

access procedure and the second random access procedure. Some embodiments may further 

include allocating power to the first random access procedure at a higher priority than the 

20 second random access procedure when the first random access procedure comprises a 

contention-free random access procedure and the second random access procedure comprises 

a contention-based random access procedure. Some embodiments may further include 

allocating power to the second random access procedure at a higher priority than the first 

random access procedure when the second random access procedure when the second random 

25 access procedure is performed in relation to a group of carriers comprising a primary 

component carrier of the UE. Determining the priority may include performing an equal 

power scaling for each CC. 

[0229] Turning to F1G. 15, a flow diagram of a method 1500 for performing random 

access by a base station is provided. Method 1500 may be implemented on various devices 

30 including, but not limited to, the base stations 105 described with reference to FIG. 1, FIG. 2, 

FIG. 4A, FIG. 4B, 4e, FIG. 9B, and/or device 900-a of FIG. 9A. 
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[0230] At block 1505, a downlink control message configured to initiate a random access 

procedure may be transmitted. At block 1510, a response to the downlink control message 

may be received on a PRACH. At block 1515, an access grant may be transmitted on a PCC 

of a user equipment, wherein the access grant includes information regarding a set of SCCs. 

5 At block 1520, TA information applicable to the set ofSCCs maybe transmitted to complete 

the random access procedure using a carrier in the set of SCCs. 

[02311 Transmitting the downlink control message may include transmitting a PDCCH 

message in a DE-specific search space. Transmitting the random access grant may include 

transmitting a PDCCH message in a common search space of the PCC. 

10 [0232] In some embodiments, method 1500 may further include transmitting a medium 

access control (MAC) protocol data unit (PDU) with the random access grant. A TA group 

index corresponding to the set of SCCs with the random access grant may be transmitted. A 

configuration of TA groups corresponding to component carriers configured for the UE may 

be transmitted. The TA group index maybe transmitted as part of the MAC PDU. The 

15 configuration ofT A groups may include at least a first TA group including the PCC, and a 

second TA group including the set of secondary CCs. A reference downlink CC may be 

transmitted for completing the random access procedure based on the TA group index. 

[02331 In some embodiments, method 1500 may further include transmitting a TA group 

index corresponding to the set of SCCs as part of a PDCCH payload. In some embodiments, 

20 the downlink control message configured to initiate the random access procedure may include 

an identifier corresponding to the set of SCCs. Receiving the response to the downlink 

control message may further include receiving the PRACH on an SCC based on the 

identifier. 

[0234] Turning to FIG. 16, a flow diagram of a method 1600 for utilizing timing advance 

25 group synchronization information in accordance with various embodiments. Method 1600 

may be implemented on various devices including, but not limited to, the user equipment 115 

described with reference to FIG. 1, FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 7B, FIG. SB, FIG. 

9B, and/or device 700-a of FIG. 7 A and/or device 800-a of FIG. 8A. 

[0235 J At block 1605, multiple component carriers as part of a carrier aggregation 

30 operation may be identified. The multiple component carriers may include one or more 
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downlink component carriers and two or more uplink component carriers. At block 1610, 

multiple timing advance groups may be determined. Each component carrier in the multiple 

component carriers maybe included in one of the timing advance groups. At block 1615, a 

first timing advance group from the multiple timing advance groups may be identified. At 

5 block 1620, a reference downlink component carrier may be determined for the first timing 

advance group based at least in part on an RRC configuration. At block 1625, the 

determined reference downlink component carrier may be utilized for timing adjustment 

within at least the first timing advance group. 

[0236] ln some embodiments, the method further includes receiving an indication of a 

10 primary downlink component carrier through the RRC configuration. The primary downlink 

component carrier may be the determined reference downlink component carrier. 

[0237] Some embodiments include utilizing the primary downlink component carrier for 

timing adjustment within a second timing advance group from the multiple timing advance 

groups. The primary downlink component carrier may be included in the second timing 

15 advance group. 

[0238] One or more downlink component carriers of the one or more identified downlink 

carriers may be included in the first timing advance group. Determining the reference 

downlink component carrier may be based on an RRC configuration for the one or more 

downlink component carriers in the first timing advance group. The reference downlink 

20 component carrier for the first timing advance group may be determined to be a downlink 

component carrier with a smallest cell index of multiple cell indices configured for each one 

of the one or more downlink component carriers in the first timing advance group. 

[0239] The reference downlink component carrier may be determined from a set of 

activated downlink component carriers. The one or more downlink component carriers and 

25 the two or more uplink component carriers may be associated with two or more bands. The 

reference downlink component carrier for the first timing advance group may be determined 

from a set of downlink component carriers of the same band or similar band. As an example, 

the reference downlink component carrier may be determined to be a downlink component 

carrier of the same or similar band as an uplink: component carrier associated wi1h a random 

30 access attempt for the first timing advance group. , 
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[0240] Some embodiments include performing multiple random access procedures in 

parallel with respect to two or more of the multiple timing advance groups. Performing the 

multiple random access procedures may include performing a first random access procedure 

linked with the first timing advance group; and/or performing a second random access 

5 procedure linked with a second timing advance group of the multiple timing advance groups, 

where one or more portions of the second random access procedure overlap with one or more 

portions of the first random access procedure. 

[0241] Some embodiments include initiating a non-contention based random access 

procedure on an uplink component carrier within the first timing advance group through 

IO utilizing a downlink control channel transmitted on a downlink component carrier that is not 

linked with the uplink component carrier via a system information block broadcast. A cross­

carrier indication field may be included in the downlink control channel to enable cross­

carrier scheduling. 

[0242] The reference downlink component carrier for the first timing advance group may 

15 be determined from a set of downlink component carriers with a similar delay due to 

downlink repeaters. The reference downlink component carrier for the first timing advance 

group may be determined from a set of downlink component carriers with a same carrier type 

where the carrier type includes at least a legacy carrier type or a new carrier type. The 

reference downlink component carrier for the first timing advance group may be determined 

20 from a set of downlink component carriers with a similar activity factor. 

[0243] Method 1600 may take into account different characteristics of a component carrier 

( e.g., whether it is equipped with a repeater, whether it is always on or periodically turned 

off, whether it is a new or legacy carrier type, etc.) in determining the reference downlink 

component carrier. A component carrier may be equipped with a repeater while another 

25 component carrier is not. In determining the reference downlink component carrier for a 

given timing advance group, the component carriers of the same or similar delay 

characteristics due to repeaters ( either downlink repeaters, or uplink repeaters, or a 

combination thereof) may be determined to be possible candidates for the reference downlink 

component carrier for the given timing advance group. Different component carriers may 

30 have different activity factors. A component carrier may periodically be turned on and 

carries much less frequent downlink information compared with a regular carrier. It may 
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then be preferable to avoid using this component carrier as the reference downlink 

component carrier. A component carrier may be of a legacy carrier type and another can be 

of a new carrier type. Carriers of the same type may be determined to be possible candidates 

for the reference downlink component carrier for a given timing advance group. 

5 [0244] The detailed description set forth above in connection with the appended drawings 

describes exemplary embodiments and does not represent the only embodiments that may be 

implemented or that are within the scope of the claims. The term "exemplary" used 

throughout this description means "serving as an example, instance, or illustration," and not 

''preferred" or "advantageous over other embodiments." The detailed description includes 

10 specific details for the purpose of providing an understanding of the described techniques. 

These techniques, however, maybe practiced without these specific details. In some 

instances, well-known structures and devices are shown in block diagram form in order to 

avoid obscuring the concepts of the described embodiments. 

[0245) Information and signals may be represented using any of a variety of different 

15 technologies and techniques. For example, data, instructions, commands, information, 

signals, bits, symbols, and chips that may be referenced throughout the above description 

may be represented by voltages, currents, electromagnetic waves, magnetic fields or particles, 

optical fields or particles, or any combination thereof. 

[0246) The various illustrative blocks and modules described in connection with the 

20 disclosure herein may be implemented or performed with a general-purpose processor, a 

digital signal processor (DSP), an application specific integrated circuit (ASIC), a field 

programmable gate array (FPGA) or other programmable logic device, discrete gate or 

transistor logic, discrete hardware components, or any combination thereof designed to 

perform the functions described herein. A general-purpose processor may be a 

25 microprocessor, but in the alternative, the processor may be any conventional processor, 

controller, microcontroller, or state machine. A processor may also be implemented as a 

combination of computing devices, e.g., a combination of a DSP and a microprocessor, 

multiple microprocessors, one or more microprocessors in conjunction with a DSP core, or 

any other such configuration. 

30 [0247) The functions described herein may be implemented in hardware, software executed 

by a processor, firmware, or any combination thereof. If implemented in software executed 
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by a processor, the functions may be stored on or transmitted over as one or more instructions 

or code on a computer-readable medium. Other examples and implementations are within the 

scope and spirit of the disclosure and appended claims. For example, due to the nature of 

software, functions described above can be implemented using software executed by a 

5 processor, hardware, firmware, hardwiring, or combinations of any of these. Features 

implementing functions may also be physically located at various positions, including being 

distributed such that portions of functions are implemented at different physical locations. 

Also, as used herein, including in the claims, "or'' as used in a list of items prefaced by "at 

least one of' indicates a disjunctive list such that, for example, a list of"at least one of A, B, 

10 or C" means A or B or C or AB or AC or BC or ABC (i.e., A and B and C). 

[0248] Computer-readable media includes computer storage media. A storage medium 

may be any available medium that can be accessed by a general purpose or special purpose 

computer. By way of example, and not limitation, computer-readable media can comprise 

RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or 

15 other magnetic storage devices, or any other medium that can be used to carry or store 

desired program code means in the form of instructions or data structures and that can be 

accessed by a general-purpose or special-purpose computer, or a general-purpose or special­

purpose processor. Disk and disc, as used herein, include compact disc (CD), laser disc, 

optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually 

20 reproduce data magnetically, while discs reproduce data optically with lasers. Combinations 

of the above are also included within the scope of computer-readable storage media. 

[0249] The previous description of the disclosure is provided to enable a person skilled in 

the art to make or use the disclosure. Various modifications to the disclosure will be readily 

apparent to those skilled in the art, and the generic principles defined herein may be applied 

25 to other variations without departing from the spirit or scope of the disclosure. Throughout 

this disclosure the term "example" or "exemplary" indicates an example or instance and does 

not imply or require any preference for the noted example. Thus, the disclosure is not to be 

limited to the examples and designs described herein but is to be accorded the widest scope 

consistent with the principles and novel features disclosed herein. 

30 [0250] WHAT IS CLAIMED IS: 

ONEPLUS - EX. 1002



WO 2013/040026 PCT/US2012/054848 

65 

CLAIMS 

1. A method for utilizing timing advance group synchronization 

information, the method comprising: 

identifying a plurality of component carriers as part of a carrier aggregation 

operation, the plurality of component carriers comprising one or more downlink component 

carriers and two or more uplink component carriers; 

determining a plurality of timing advance groups, wherein each component 

carrier in the plurality of component carriers is included in one of the timing advance groups; 

identifying a first timing advance group from the plurality of timing advance 

groups; 

determining a reference downlink component carrier for the first timing 

advance group based at least in part on a Radio Resource Control (RRC) configuration; and 

utilizing the determined reference downlink component carrier for timing 

adjustment within at least the first timing advance group. 

2. The method of claim 1, further comprising: 

receiving an indication of a primary downlink component carrier through the 

RRC configuration. 

3. The method of claim 2, wherein the primary downlink component 

carrier is the determined reference downlink component carrier. 

4. The method of claim 2, further comprising: 

utilizing the primary downlink component carrier for timing adjustment within 

a second timing advance group from the plurality of timing advance groups, wherein the 

primary downlink component carrier is included in the second timing advance group. 

5. The method of claim 1, wherein: 

one or more downlink component carriers of the one or more identified 

downlink carriers are included in the first timing advance group; and 

determining the reference downlink component carrier is based on an RRC 

configuration for the one or more downlink component carriers in the first timing advance 

group. 
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6. The method of claim 5, wherein the reference downlink component 

carrier for the first timing advance group is determined to be a downlink component carrier 

with a smallest cell index of a plurality of cell indices configured for each one of the one or 

more downlink component carriers in the first timing advance group. 

7. The method of claim 1, wherein the reference downlink component 

carrier is determined from a set of activated downlink component carriers. 

8. The method of claim 1, wherein the one or more downlink component 

carriers and the two or more uplink component carriers are associated with two or more 

bands. 

9. The method of claim 8, wherein the reference downlink component 

carrier for the first timing advance group is determined from a set of downlink component 

carriers of at least a same band or a similar band as an uplink component carrier associated 

with a random access attempt for the first timing advance group. 

10. The method of claim 1, further comprising: 

performing a plurality of random access procedures in parallel with respect to 

two or more of the plurality of timing advance groups. 

11. The method of claim 10, wherein performing the plurality of random 

access procedures comprises: 

performing a first random access procedure linked with the first timing 

advance group; and 

performing a second random access procedure linked with a second timing 

advance group of the plurality of timing advance groups, wherein one or more portions of the 

second random access procedure overlap with one or more portions of the first random access 

procedure. 

12. The method of claim 1, further comprising: 

initiating a non-contention based random access procedure on an uplink 

component carrier within the first timing advance group through utilizing a downlink control 

channel transmitted on a downlink component carrier that is not linked with the uplink 

component carrier via a system information block broadcast. 
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13. The method of claim 12, wherein a cross-carrier indication field is 

included in the downlink control channel to enable cross-carrier scheduling. 

14. The method of claim 1, wherein the reference downlink component 

carrier for the first timing advance group is determined from a set of downlink component 

carriers with a similar delay due to downlink repeaters. 

15. The method of claim 1, wherein the reference downlink component 

carrier for the first timing advance group is determined from a set of downlink component 

carriers with a same carrier type, wherein the carrier type includes at least a legacy carrier 

type or a new carrier type. 

16. The method of claim 1, wherein the reference downlink component 

carrier for the first timing advance group is determined from a set of downlink component 

carriers with a similar activity factor. 

17. A wireless communications system configured for utilizing timing 

advance group synchronization information, the system comprising: 

means for identifying a plurality of component carriers as part of a carrier 

aggregation operation, the plurality of component carriers comprising one or more downlink 

component carriers and two or more uplink component carriers; 

means for determining a plurality of timing advance groups, wherein each 

component carrier in the plurality of component carriers is included in one of the timing 

advance groups; 

means for identifying a first timing advance group from the plurality of timing 

advance groups; 

means for determining a reference downlink component carrier for the first 

timing advance group based at least in part on a Radio Resource Control (RRC) 

configuration; and 

means for utilizing the determined reference downlink component carrier for 

timing adjustment within at least the first timing advance group. 

18. The wireless communications system of claim 17, further comprising: 
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means for receiving an indication of a primary downlink component carrier 

through the RRC configuration. 

19. The wireless communications system of claim 18, wherein the primary 

downlink component carrier is the determined reference downlink component carrier. 

20. The wireless communications system of claim 18, further comprising: 

means for utilizing the primary downlink component carrier for timing 

adjustment within a second timing advance group from the plurality of timing advance 

groups, wherein the primary downlink component carrier is included in the second timing 

advance group. 

21. The wireless communications system of claim 17, wherein: 

one or more downlink component carriers of the one or more identified 

downlink carriers are included in the first timing advance group; and 

determining the reference downlink component carrier is based on an RRC 

configuration for the one or more downlink component carriers in the first timing advance 

group. 

22. The wireless communications system of claim 21, wherein the 

reference downlink component carrier for the first timing advance group is determined to be a 

downlink component carrier with a smallest cell index of a plurality of cell indices configured 

for each one of the one or more downlink component carriers in the first timing advance 

group. 

23. The wireless communications system of claim 17, wherein the 

reference downlink component carrier is determined from a set of activated downlink 

component carriers. 

24. The wireless communications system of claim 17, wherein the one or 

more downlink component carriers and the two or more uplink component carriers are 

associated with two or more bands. 

25. The wireless communications system of claim 24, wherein the 

reference downlink component carrier for the first timing advance group is determined from a 
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set of downlink component carriers of at least a same band or a similar band as an uplink 

component carrier associated with a random access attempt for the first timing advance 

group. 

26. The wireless communications system of claim 17, further comprising: 

means for performing a plurality of random access procedures in parallel with 

respect to two or more of the plurality of timing advance groups. 

27. The wireless communications system of claim 26, wherein the means 

for performing the plurality of random access procedures comprises: 

means for performing a first random access procedure linked with the first 

timing advance group; and 

means for performing a second random access procedure linked with a second 

timing advance group of the plurality of timing advance groups, wherein one or more 

portions of the second random access procedure overlap with one or more portions of the first 

random access procedure. 

28. The wireless communications system of claim 17, further comprising: 

means for initiating a non-contention based random access procedure on an 

uplink component carrier within the first timing advance group through utilizing a downlink 

control channel transmitted on a downlink component carrier that is not linked with the 

uplink component carrier via a system information block broadcast. 

29. The wireless communications system of claim 28, wherein a cross­

carrier indication field is included in the downlink control channel to enable cross-carrier 

scheduling. 

30. The wireless communications system of claim 17, wherein the 

reference downlink component carrier for the first timing advance group is determined from a 

set of downlink component carriers with a similar delay due to downlink repeaters. 

31. The wireless communications system of claim 17, wherein the 

reference downlink component carrier for the first timing advance group is determined from a 

set of downlink component carriers with a same carrier type, wherein the carrier type 

includes at least a legacy carrier type or a new carrier type. 
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32. The wireless communications system of claim 17, wherein the 

reference downlink component carrier for the first timing advance group is determined from a 

set of downlink component carriers with a similar activity factor. 

33. A computer program product for utilizing timing advance group 

synchronization information comprising: 

a computer-readable storage medium comprising: 

code for identifying a plurality of component carriers as part of a 

carrier aggregation operation, the plurality of component carriers comprising one or 

more downlink component carriers and two or more uplink component carriers; 

code for determining a plurality of timing advance groups, wherein 

each component carrier in the plurality of component carriers is included in one of the 

timing advance groups; 

code for identifying a first timing advance group from the plurality of 

timing advance groups; 

code for determining a reference downlink component carrier for the 

first timing advance group based at least in part on a Radio Resource Control (RRC) 

configuration; and 

code for utilizing the determined reference downlink component 

carrier for timing adjustment within at least the first timing advance group. 

34. The computer program product of claim 33, wherein the computer­

readable storage medium further comprising: 

code for receiving an indication of a primary downlink component carrier 

through the RRC configuration. 

35. The computer program product of claim 34, wherein the primary 

downlink component carrier is the determined reference downlink component carrier. 

36. The computer program product of claim 34, wherein the computer­

readable storage medium further comprising: 

code for utilizing the primary downlink component carrier for timing 

adjustment within a second timing advance group from the plurality of timing advance 
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groups, wherein the primary downlink component carrier is included in the second timing 

advance group. 

37. The computer program product of claim 33, wherein: 

one or more downlink component carriers of the one or more identified 

downlink carriers are included in the first timing advance group; and 

determining the reference downlink component carrier is based on an RRC 

configuration for the one or more downlink component carriers in the first timing advance 

group. 

38. The computer program product of claim 37, wherein the reference 

downlink component carrier for the first timing advance group is determined to be a 

downlink component carrier with a smallest cell index of a plurality of cell indices configured 

for each one of the one or more downlink component carriers in the first timing advance 

group. 

39. The computer program product of claim 33, wherein the reference 

downlink component carrier is determined from a set of activated downlink component 

carriers. 

40. The computer program product of claim 33, wherein the one or more 

downlink component carriers and the two or more uplink component carriers are associated 

with two or more bands. 

41 . The computer program product of claim 40, wherein the reference 

downlink component carrier for the first timing advance group is determined from a set of 

downlink component carriers of at least a same band or a similar band as an uplink 

component carrier associated with a random access attempt for the first timing advance 

group. 

42. The computer program product of claim 33, wherein the computer­

readable storage medium further comprising: 

code for performing a plurality of random access procedures in parallel with 

respect to two or more of the plurality of timing advance groups. 
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43. The computer program product of claim 42, wherein the code for 

performing the plurality of random access procedures comprises: 

code for performing a first random access procedure linked with the first 

timing advance group; and 

code for performing a second random access procedure linked with a second 

timing advance group of the plurality of timing advance groups, wherein one or more 

portions of the second random access procedure overlap with one or more portions of the first 

random access procedure. 

44. The computer program product of claim 33, wherein the computer-

readable storage medium further comprising: 

code for initiating a non-contention based random access procedure on an 

uplink component carrier within the first timing advance group through utilizing a downlink 

control channel transmitted on a downlink component carrier that is not linked with the 

uplink component carrier via a system information block broadcast. 

45. The computer program product of claim 43, wherein a cross-carrier 

indication field is included in the downlink control channel to enable cross-carrier 

scheduling. 

46. The computer program product of claim 33, wherein the reference 

downlink component carrier for the first timing advance group is determined from a set of 

downlink component carriers with a similar delay due to downlink repeaters. 

47. The computer program product of claim 33, wherein the reference 

downlink component carrier for the first timing advance group is determined from a set of 

downlink component carriers with a same carrier type, wherein the carrier type includes at 

least a legacy carrier type or a new carrier type. 

48. The computer program product of claim 33, wherein the reference 

downlink component carrier for the first timing advance group is determined from a set of 

downlink component carriers with a similar activity factor. 
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49. A wireless communications device configured utilizing timing advance 

group synchronization information, the device comprising: 

at least one processor configured to: 

identify a plurality of component carriers as part of a carrier 

aggregation operation, the plurality of component carriers comprising one or more 

downlink component carriers and two or more uplink component carriers; 

determine a plurality of timing advance groups, wherein each 

component carrier in the plurality of component carriers is included in one of the 

timing advance groups; 

identify a first timing advance group from the plurality of timing 

advance groups; 

determine a reference downlink component carrier for the first timing 

advance group based at least in part on a Radio Resource Control (RRC) 

configuration; and 

utilize the determined reference downlink component carrier for timing 

adjustment within at least the first timing advance group; and 

at least one memory coupled with the at least one processor. 

50. The wireless communications device of claim 49, wherein the at least 

one processor is further configured to: 

receive an indication of a primary downlink component carrier through the 

RRC configuration. 

51. The wireless communications device of claim 50, wherein the primary 

downlink component carrier is the determined reference downlink component carrier. 

52. The wireless communications device of claim 50, wherein the at least 

one processor is further configured to: 

utilize the primary downlink component carrier for timing adjustment within a 

second timing advance group from the plurality of timing advance groups, wherein the 

primary downlink component carrier is included in the second timing advance group. 

53. The wireless communications device of claim 49, wherein: 
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one or more downlink component carriers of the one or more identified 

downlink carriers are included in the first timing advance group; and 

determining the reference downlink component carrier is based on an RRC 

configuration for the one or more downlink component carriers in the first timing advance 

group. 

54. The wireless communications device of claim 53, wherein the 

reference downlink component carrier for the first timing advance group is determined to be a 

downlink component carrier with a smallest cell index of a plurality of cell indices configured 

for each one of the one or more downlink component carriers in the first timing advance 

group. 

55. The wireless communications device of claim 49, wherein the 

reference downlink component carrier is determined from a set of activated downlink 

component carriers. 

56. The wireless communications device of claim 49, wherein the one or 

more downlink component carriers and the two or more uplink component carriers are 

associated with two or more bands. 

57. The wireless communications device of claim 56, wherein the 

reference downlink component carrier for the first timing advance group is determined from a 

set of downlink component carriers of at least a same band or a similar band as an uplink 

component carrier associated with a random access attempt for the first timing advance 

group. 

58. The wireless communications system of claim 49, wherein the at least 

one processor is further configured to: 

perform a plurality of random access procedures in parallel with respect to two 

or more of the plurality of timing advance groups. 
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59. The wireless communications device of claim 58, wherein the at least 

one processor configured to perform the plurality of random access procedures is configured 

to: 

perform a first random access procedure linked with the first timing advance 

group; and 

perform a second random access procedure linked with a second timing 

advance group of the plurality of timing advance groups, wherein one or more portions of the 

second random access procedure overlap with one or more portions of the first random access 

procedure. 

60. The wireless communications device of claim 49, wherein the at least 

one processor is further configured to: 

initiate a non-contention based random access procedure on an uplink 

component carrier within the first timing advance group through utilizing a downlink control 

channel transmitted on a downlink component carrier that is not linked with the uplink 

component carrier via a system information block broadcast. 

61. The wireless communications device of claim 60, wherein a cross­

carrier indication field is included in the downlink control channel to enable cross-carrier 

scheduling. 

62. The wireless communications device of claim 49, wherein the 

reference downlink component carrier for the first timing advance group is determined from a 

set of downlink component carriers with a similar delay due to downlink repeaters. 

63. The wireless communications device of claim 49, wherein the 

reference downlink component carrier for the first timing advance group is determined from a 

set of downlink component carriers with a same carrier type, wherein the carrier type 

includes at least a legacy carrier type or a new carrier type. 

64. The wireless communications device of claim 49, wherein the 

reference downlink component carrier for the first timing advance group is determined from a 

set of downlink component carriers with a similar activity factor. 
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(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1720 

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 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

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

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

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

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

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

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

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

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" 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. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/421,019 05/23/2019 1720 SIG-2-1853US06 10 2 

3624 
CONFIRMATION NO. 9820 

FILING RECEIPT 
VOLPE AND KOENIG, P.C. 
30 SOUTH 17TH STREET, 18th Floor 
PHILADELPHIA, PA 19103 

1111111111111111111111 m~mll!UHII~ ~~ 111111111111111 IIII IIII 

Date Mailed: 06/03/2019 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 

Applicant( s) 

Benoit Pelletier, Roxboro, CANADA; 
Diana Pani, Montreal, CANADA; 
Rocco DiGirolamo, Laval, CANADA; 
Christopher R. Cave, Dollard-des-Ormeaux, CANADA; 
Vincent Roy, Longueuil, CANADA; 
Paul Marinier, Brossard, CANADA; 
Eldad M. Zeira, Huntington, NY; 

Signal Trust for Wireless Innovation, Wilmington, DE; 
Assignment For Published Patent Application 

Signal Trust for Wireless Innovation, Wilmington, DE 

Power of Attorney: The patent practitioners associated with Customer Number 03624 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/876,337 10/06/2015 PAT 10306677 
which is a CON of 14/319,608 06/30/2014 PAT 9313809 
which is a CON of 12/238,910 09/26/2008 PAT 8774104 
which claims benefit of 60/975,985 09/28/2007 
and claims benefit of 60/982,528 10/25/2007 
and claims benefit of 61/018,999 01/04/2008 
and claims benefit of 61/025,441 02/01/2008 
and claims benefit of 61/038,576 03/21/2008 
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and claims benefit of 61/074,288 06/20/2008 
and claims benefit of 61/083,409 07/24/2008 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 05/30/2019 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/421,019 
Projected Publication Date: 09/12/2019 
Non-Publication Request: No 
Early Publication Request: No 
Title 

METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Preliminary Class 

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

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the 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. 
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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 (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

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

PTO/AIA/80 (07-12) 
Approved for use through 11/30/2014. 0MB 0651-0035 

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. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement 
under 37 CFR 3.73(c). 

I hereby appoint: 

~ Practitioners associated with Customer Number: 

103624 I OR 

□ Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 

Name Registration Name Registration 
Number Number 

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned Qn!y to the undersigned according to the USPTO assignment records or assignments documents 
attached to this form in accordance with 37 CFR 3.73(c). 

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to: 

[!] The address associated with Customer Number: 103624 I OR 
Firm or 

Volpe and Koenig, P.C. Individual Name 

Address 

City !state I zip 

Country 

Telephone I Email 

Assignee Name and Address: Signal Trust For Wireless Innovation 

1011 Centre Road, Suite 327 
Wilmington, Delaware 19805 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be 
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of 
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose sign~ture and title is supplied below is authorized to act on behalf of the assignee 

Signature ~\~;)\ )r\____,., -------· Date C'Jovf w ~ 2-c;, '2.-011 
\ -

Name HCJ Advisors LLC, as Trustee, by Bruce Bernstein Telephone 302-5 73-3819 

Title President 
This collection of information Is required by 37 CFR 1.31, 1.32 and 1.33. The information Is required to obtain or retain a benefit by the pubhc which Is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed application form to the 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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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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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK 
RESOURCES 

First Named Inventor/Applicant Name: Benoit Pelletier 

Filer: Joseph P. Gushue/Margaret Ferello 

Attorney Docket Number: SIG-2-1853US06 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 300 300 

UTILITY SEARCH FEE 1111 1 660 660 

UTILITY EXAMINATION FEE 1311 1 760 760 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1720 
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Electronic Acknowledgement Receipt 

EFSID: 36095037 

Application Number: 16421019 

International Application Number: 

Confirmation Number: 9820 

Title of Invention: 
METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK 
RESOURCES 

First Named Inventor/Applicant Name: Benoit Pelletier 

Customer Number: 3624 

Filer: Joseph P. Gushue/Margaret Ferello 

Filer Authorized By: Joseph P. Gushue 

Attorney Docket Number: SIG-2-1853US06 

Receipt Date: 23-MA Y-2019 

Filing Date: 

Time Stamp: 16:37:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1720 

RAM confirmation Number 052419INTEFSW16383700 

Deposit Account 220493 

Authorized User Margaret Ferello 

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

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Number 

Warnings: 

Information: 

2 

Warnings: 

Information: 

Document Description 

Oath or Declaration filed 

Information Disclosure Statement (IDS) 
Form (SB08) 

This is not an USPTO supplied IDS fillable form 

3 

Warnings: 

Information: 

4 

Warnings: 

Information: 

5 

Warnings: 

Information: 

6 

Transmittal Letter 

Application Data Sheet 

Drawings-only black and white line 
drawings 

File Name 

SIG_2_ 1853US06_Declarations. 
PDF 

SIG_2_ 1853US06_IDS_efs.PDF 

SIG_2_ 1853US06_IDS_ Transmi1 
tal_Letter.PDF 

SIG_2_ 1853US06_ADS.PDF 

SIG_2_ 1853US06_Drawings_ef 
s.PDF 

SIG_2_ 1853US06_Application_ 
efs.PDF 

File Size(Bytes}/ 
Message Digest 

1040702 

28a5 56903 cl 3 0e6e 720ed4 f4df32b0ad44d 
a36Sb 

121284 

43cebfa4 7a4ef8c8d1 faa 12f861296a30d 163 
165 

57390 

a3d290956bc97757a0f0a7866727113bf9d 
1c305 

1257448 

06cf64024ab238ec621411 ee2d3af3dab20t 
f1d4 

334317 

b 19927c89225ac9a 1 b56140baa363311235 
9def5 

103936 

1 cd81 Sf76ac803b7f03097cc3ec36beb04et 
fSbc 

Multi Pages 
Part /.zip (if appl.) 

no 9 

no 12 

no 3 

no 11 

no 9 

yes 21 
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Warnings: 

Information: 

7 

Warnings: 

Information: 

8 

Warnings: 

Information: 

9 

Warnings: 

Information: 

Multipart Description/PDF files in .zip description 

Document Description 

Specification 

Claims 

Abstract 

Assignee showing of ownership per 37 
CFR 3.73 

Power of Attorney 

Fee Worksheet (5B06) 

SIG_2_ 1853_US06_Statement_ 
under_37 _CFR_3_73c.PDF 

SIG_2_ 1853US06_Power_to_Pr 
osecute.PDF 

fee-info.pdf 

Total Files Size (in bytes) 

Start 

19 

21 

123874 

b 18ea871 a2448e4Sa8e9e92ce4f9fffaae1 b 
e7c 

160838 

Scb5799130e 7cd1 fd3b07260c2dca3ab 169 
bbab1 

34984 

9955735179890b068af3d 10299613aa2964 
915e1 

3234773 

End 

18 

20 

21 

no 3 

no 2 

no 2 
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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 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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~!OlA!.l./0: {\J5 .. :2) 
t,pprcv~=ct h:•r :.:~t) th:\1ugh c·:1-s·u2oi~. OM& Ut:~·:-t:t:S2 

U.S. P~t<::n~ ~:~~ ·rr:aGf::fH$'~f~." f..>i:':<.,:*, Lis. DfP..:\RTMENT OF CQMt-..H~RCE 
U>•d55r tJ'ff:: f-·opGn.~·c\rR R~fJs;:-;fa.1n .A.ct ,:d 19{35, Hf) ps:::"SO:"}S -.~re reot:~reti k1 ~~pc;nd to-$. c,3;lect~:1!'.• ►:,t" ~nro:-rnat:cn tm;f.!7$S ~~ ~ispk~y~ a v~Hd ON:8 cetrw·o; ~~umber. 

DECLARATION (37 CFR i ,63) FOR UTILITY OR DESIGN APPUCA TION USING AN 
APPUCATION DATA SHEET (37 CFR 1,76} 

Title of 
!!w~nfo:m 

METHOD AND APPARATUS FOR TERMfNAT!NG TRANSMISSION OF A tv1ESSAGE 
IN AN ENHANCED RANDO!'v1 ACCESS CHANNEL 

This dedarak,n 
is directed to n 

} ...... . 

fiied on June 30, 2014 

The above-identified appHc.atiO;~ was made or authorized to be made by me. 

l hereby ack,1owledge thst ~ny wiH!ut t;;tse si.~tement made ,r, this di~Clarnlion ,s /XiM,h;,ibk; under iB U S.C. 1001 
by firn~ ()r hnprisonmer:t of net rno,·E: u·,an five (5) years, or both. 

WARNING: 
Petifo:,r,eriapp!icant is -~autirn1{;fj ((> avo\:l si;tlmittinQ p1,irson1:;,l infonnat:on in (i()curnents med in a pate0:i appiicaton 1J13t may 
contribute io identity then. Persona! information such 2-s scci2.i secwritv numbers. bank .,ccount numbers. o;· credit carct Dumbers 
(o!her than a check· or credit card authonzatiOn form PT(},.2038 submitted ior payment purpO$eS) is never required by the USPTO 
to swpport a petmon <ir an applicafo:in. lf th:$ typ;:) of pE,f$Ona! inforrrii3tion is inc!uded in documents submitted to tM USPTO. 
petifoners!app!icants should consider redacting such persona! information from the documents oofore submitting !hem to the 
VSPTO. Pet!tioner/app;icant is a::M$ed that !he record of a patent application ,s avai!abl€ to tr,e putllk: after publication of the 
apphcal:i<)n (unless H non-pubhcat.ion r{,qu;_%( in C(implit~nc€ with 37 CF-R 1 213(a) is made in the application) or issum-ice ()fa 
pal;~nt Fu.rlh(irmc-re, the recon1 from an abando::ed application may a!so be available to the putilic if the app!,cation is 
referer:ced in a published app!;c.at:o:: or an ,ss0ed patent (see 37 CFH ·i. 44} Checks and cr;:,dit c~rd author;.zat;o;1 tom1s 
PT0-2038 submitted for p;:iyrn~,nt f>.i!poses- <3r(, not retaine,J in the 3ppi:cHtion fi!e and therefore are 0:ot pub!idy ;;waH.ib!{l 

LEGAL NAME OF !NVENTOR 

,nv;,mtor Benolt PeHetier .. /. , .. · .· .... • •• 
••••••--•••••••••••••• .••••••"-••••••••••• ... • ••• •--•.-.•::.;.-,.nu••• uuuuuuuuu,uu,uuuuuuuuouuuuuuo,-,•o,o,• 

. . ... ···.-..,.(._, 

Signature: """''"'··_,:·.;.c··-· __ : •• _· •• '"'.,.:... .. ..c."..,· ,;... ... :•...,:: .... -••• _,_?"'~:~_~·::,.,:.""' ...... -""""==---------------------------------

NotB: ,.:\:1 B:ppHcatk-:n daiB s~m:~~ {PT(}/$8!14 s:ir t~q;.:tvB:er:!), i:1(..it~d~ng n~rning Ui~~ e:1t~rn fr~~..ter:t~ve enttty. n-~:Jst at~1:.~::n1f:ln~y th!s forrr~ -:Jr :-r;us~ havt: 
ooim pr1,11!(l:Js!y moo. ui;;l ;?.n m,;lifr.inal PTO/f.'.!A.tn·, form fm "'"w 8<l::lit,0:1;i! ir.vent:ir 

·o-m1 '-~:~Hect~r r.•t 1~torm~)t;.:.1n i$ :-eq~l:red tri 3!) U S.G. ·~·! ~ ~nd 3? C.:fR i.63, f he- a-:tcnr.~H:it:•n :s ;equif~:~ ':)::, t:•bt:;l~:-: C{' :·~t«i~ .s: t:~:i*f:t by thG pu~:<!k: wr:~ch ~:::- to Me (and 
by th.:;. :JS.PTO t,;; :=:1:-~-:.:r:~SSJ $:~ ❖ppnc~tif)f:. Ccrtfo~t:r:tia:it)' ~s gcv:"::'H<:::j ~Y 35 U. SC. 12~: ~:}d '3-7 CFR : . ii ~::{~ ~ -~4. ':i-:i~ ,..::>a~:~jo:-: !1$. %fa-n~h:1:..i tv ~o~:~ i :-:·:inu&: ~c 
,x.:i,:v:ete. in-..:bd:ng 9~~:~;;r:g, f>!'Y.-fK~:'"i:-:9 .. ~~~J sti:bm:ti~ng t~~~ (:ixnp:et-eri ~pp;k-:-.~t~::f; form to the u.sp·re:. Tim~ -..-..~:i; ,i::Hy depet-:d~r~~ t:por1 the :n\..H•_;i<.k:a~ .-..:as-e . . (~nJ 
,:f.irr:ments en m:s ~mour1t 0t time ~;i)u :-equ:re tc o-::<::--~:::•iete th:s ·fi:::,.tm :Sn,-::,/t°•f ~uggestJ,.::,::s tor :-ect:...,d:1~ this tureen. $ht.•uki b-e s~:--~·~ tt., -th~1 Ct~h:·f ~r:f:.)rfn~tio:'! Off:~er, U. S 
P$Jsm ion~:J Tra<l~;n;:s:~: ~)·me~, U.S. Or$~t}:·tH·i:·:t:t t1t Ccmm,;:c::. P 0. Bex i 450. J;.:t:xa:idri~, VA ~:~?:?.1:3v145C f.H) t,,HJ:' S~JJf.~ rr: i:'S O~~ COM;:•Lf:'~'f.: FORM$ TO 
TH<~, A:X::~rns $!:;~!) TO: CommiS$!◊f!~r fof P~ttmts, P,O, So~ 1450, Ak:i;am:lr!.3, VA 2231<.l--t4Stt 
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p·r <J:J\!,•·V01 {05--: 2) 
..:.\pp:·:')ye;:.i i-3~ (~~~ thrt•t~g}l 01/3':/2;)14, OM~~ i)titi'1-{K~~z 

us. P:=J~i:~t.:=:r:r~ rra<:em~~ Otnc<:-; u S. DfP.4.RTM::Nr Of: C(:•t,M ... ~EPCE 
Uf'id&f tht: P~pet-)lt1d-:, Red:.:cH):;.r: i~C: t:•t i H~:'5. n.o ptSf$:')!1S are reql!~red tc f<::r,-~:•t~:t~ tn a ,~.,1:ect;110 ot :r.f<tHr:2tk)~: l:niiS:~~ it ~J;$p:syt- & vafit1 OMS- C<.:ft~fci f5:.1mher. --------------------------------
DECLARATION {37 CFR 1,63) FOR UTJUTY OR DESIGN APPUCAnON USING AN 

APPUCA T!ON DAT A SHEET (37 CFR 1 :76) 

Titi!~ of METHOD AND APPARATUS FOR TER~A!NA T!NG TRANSM!SS!ON OF A MESSAGE 
Invention IN AN ENHANCED RANDOM ACCESS CHANNEL 

Th:$ ,'.:ledaratkm 
is directed to• 

r, 
L . ..i 

[11 ·14/3·!9,608 
Uni!i:,d States ap;.:,::cstion or PCT intemationai sµp!icaiion number~-~--------················------

! heret;y <;c~r;owledge that any wH!f:..,i false st:?.terneni mach:> ;,~ this dedarntion is puni~;hable under ·16 l.i.S C. 1001 
by fine or irnprisonn,,;,r:l elf not more than f:ve {5) yi~iars, or both 

WARNING: 
PeUicmeriappEcant :s caut:o,1Hj to m,'oid submitting persona! iofom·;stion in docwnents fHed in a palent application that may 
contribute to ident,ty theft. Persona! ,nfannation such as social secudiy rn.imbers. bank account nurnt½:rs, or credit card mm,bE,rs 
(other than a check or credit card suthot,zation form PT0-2038 submitted for payrn;;,nl pwpcises) is never requ:ci~d by tM Uf~PTO 
to support a petition or an app!!Gation. lfthis type of µ€tsonai information is incfadi~d in documents submitted to t!H;, USPTO, 
petitionersiapp,1c.anis stx1uid consider rectact:ng suet, persons! inforrr:ation from the documents before submitting them to the 
USPTO Pefaioner/appife-ant 1s advised that the record of a pat1:,nt app:ication is svaii,3b!e to th':! public after plib:ic,3tion of the 
appik:ahon (unless a non--public:alion request in comp!i,1nce witti 37 CFR 1.2i3(a) is made in the appiic.=,,tion) or issu,mce of a 
pate:-,t Furthermore. the record from an abandoned 9:pp!ication may a!so be available to the pub,ic lfthe apphcation is 
referenced !n a put,Hshed application o;- an is:wed pa!ent {see 37 CFR 1.14} Checks ~nc! c;~;dit card authonzsMn forms 
PT0-·2038 siJbmitted for psyrr:ent purposes are not retained in the appiicston ftle r.ind therefore s,e not pub!iciy .avai!ab!e. 

LEGAL NAl'v1E OF INVENTOR 

No;e. l',n apph~1fio:1 data sheet {PTf)/SBl14 Dr eq~;iva~ent\ if:ciudin9 narn~ng tr~e ent~r~ inventiv~~ t::ntity. mvst &cc(.,:-r1pan~' tt1L:; forrn or :r~t~st M.-3\:e 
been prt::..n:1usjy t:Jed. U&e- an ad..JiHcn<ti PT()!PJP.JOi forrn for e<H~n adtilt!onai kn1e:1t~:x. 

Tt·;ls c,:.:H~cH,:..~ t:-f klio;rna~•on is ~~quire4 tt:f 35 lJS C. i i5 a::d ;p· CFH 1333, 1he i:1fom13t>:"">f> :$ :~q:.i;r'oz:ij to ◊t>tain c:· reta~:: a b~na,f::. t~y !~ pubt;c wrHd1 ~❖ t,.:, fi!.s- {and 
by the :JSPTO f:') pr:">t.es~) a~1 ;;.ppHc:St:ort Ccriili~nH~Hiy l½ gc.-_..~me,:j :.:(y 35 U.'S (: .. i 2~: arn.1 ~~ r CFR ·,.-ti ~nd 1 14 Th:~. c,J:lectio.!1 :tr estim~ted R) take "1 mfl:ute to 
ccmp~t~. ind:.x.ii~g ~~ue.-r:f:g, pn:1pating. ;~;:d :=:rub-mitti!!g the ccm::.,:t:t&:..i ~~}p'licati-·Ji'i t'c•frn !C· the USP':(). Ti:}:,;; wiH v;.:it11 d~:::•e~:di:1:g vpf.:f: t.t•ts :ndivid:.s$:i ca~e-. A:t~ 
romrnents <::;n t~}~'": -:H11t1tmi ,:l t:in~ )'Ol: reql!~re t<c ..:.:..:-rnp:eus thi$ iQPn ar~~{ot $ugQeS?J-:J:')~ f-.}: re~:im.--::ng th:s t'lid•:;~::::r:. s:~o:..:kJ bes.an:. K: th~ Chi~f tnf,;.rtr:~tion Offif:t:r. U S 
Patent ~r1:i ~tr;;rJ~!Yiark Oif•c.e, t).:S. D&-p&}t:Y:t1nt :..·l C:->::-:n:erce. P 0. Bet i450, A:exanz:r:;;, VA 22J l~-·;4~:). DO NOT SE.NU !:E.1'..~) QR COMPLEl::"0 ;::(:,R(\.,~S 1"0 
r,-,;s i\DWlfSt,. SEND TO: Commlss!on~r for Pas~nts, ~.O, Bol< 1450, Al~xandria, VA 2.lS13-H50, 
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Privacy Act Statement 

The Privaey Act of 1974 {P,L 93~579) requires that you be given certain information in connection 
with your submission of U,e attached form re!ated to a patent app!i<'-ation or patent. Accordingly, 
pursuant to lhe requirements of the A,~t, p!ease be advised that: ("l} the genera! authority for the 
co!!ection of this information is 35 U.S.C. 2(b)(2): {2) furnishing of lh1:\ information solicited is vo!unt;:1ry: 
and (3) the principal pwpose for whi<::h the information is used by the U.S Patent and Trademar!I. 
Office is to process and/or examine your st.ibmission related to a patent appHcaMn or patent !f you (kl 

not furnish the requested information, the U.S. Patent and Tractemark Office may not be able to 
process anctf<:r e:<,~mine your submission, which may result in termination of proceedings or 
abandonment of the apphC'.Btion or expiration of the patent. 

The information provided by you ln this form will be subJect lei the following routine uses: 

1. Tt11:\ information on this form wiH be treated confidentially to the extent allowed un;1er the 
Freedom of inforrnaUon .t\ct (t) U.S.C. 552) and the Privacy Act (5 U.S.C 552a}. Records from 
this system of records rnay be disclosed to the D1:,pa1irnent of Justice to determine whether 
disdosure of these records is requlred by the Freedorn of !nformatlon Act. 

2 _ A record from thts system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court magistrate, or administrative tdbunal, inc1,B.:lin9 disclosures to 
opposinn counsel in the course of settlement negotiatlons. 

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

4. A record in this system of re.cords may· be disclosed. as a routine use, to a contractor ofthe 
Agency having need for the information in order to perform a contract Redpi1:mts of 
information shat! be required to comply with the requirerrn~nts of the Privacy Ad<!! 1974. as 
amended. pursuant !o 5 U.S,C. 552a(m) 

5, A record reiated ti) an International .Appiica!i<m filed under the Pal!:\nt Cooperation Treaty in 
thi~; system of records may be disclosed, as a mutine use, to the lntemationa! Bure.au of the 
World lnte!lectua! Property Or~ianization, pursuant to the Patent Cooperation Treaty. 

6 A ri:1cord in this system ol records may be disclosed, ;:1s a routine use, to another federal 
agency for purposes of Nationa! Security review (35 U.S.C 18"1} and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)}. 

7, A record from this systi~m of records may be disclosed, as a routine use, to the Administrator, 
Genera! Services, or hislher designee, dwir1g an inspection of records <:ornjucted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practioi.:\S and programs, under authority of -44 U.S.C. 2904 and 2906. Sucti disdosure sha!! 
be made in acconfance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant ( te., GSA or Commerce) directive. Such disclosure shaU not 
b<:: used to make determinations about mdividuals. 

a. A record from this system of records m,iy be disclosed, as a routine use, to the public after 
either pub!lcaUon of the application pursuant to 35 U.8.C. 122(b) or issuance of a patent 
pursuant to 3ti U,S.C. 151, FwthEir, a record may be disclosed. subject to the !imitations of 37 
CFR 1. 14, as a routine use, to the p1.;bHc if the record was filed in an app!ication which 
became ab~1r1<loned ix in V•'hich the procei:idings were terminatHd and which application is 
n,!forenced by either a published application. an ,)Pplic;:1tion open to public inspection or an 
lssued pat,~nt. 

9. A record frorn th,s system of records rnay be disclosed, as a routine use, to a Federal. Stale, 
<!f !oc-,a! iaw enforcem,~nt agi:mcy, if the USPTO b,~comes aware of a Vi()lation or potentiai 
vioi<iUon of iaw or regulation. 
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PTO/AIN01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

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

Title of METHOD AND APPARATUS FOR TERMINATING TRANSMISSION OF A MESSAGE 
Invention IN AN ENHANCED RANDOM ACCESS CHANNEL 

As the below named inventor, I hereby declare that 

This declaration 
is directed to: 

The attached application, or □ 
[i United States application or PCT international application number 141319 ,60S 

filed on June 30, 2014 

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

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

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

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Rocco DiGirolamo 

,tJ {'/ nit,,/ 
Signature: ' ft ¥--4> &t JJ&f-

Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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rs rolAif./C i <06~ i ::r) 
Ap~};;_}V6($ f:">:" w=:.e throug~~ Cil:31:'2,l:~,! 0MB O<~Si,<X,):32 

\.,i.S. P;:,,~~:'.·t af:{j Tn.~•'J-E:?".•(.H"~ orr~v::: trs. DEPl\RYMENT QF <.:OMM:SRC~ 
Under the ~~pet,,-.:o:X R.-z,:h.idior. l~ct cf -: ~":$5. n,:, ::.•t:t--::◊t-~s are (>Sq;;-ired to :·e~1p,-:-nd k'> a cv:it~t-:t:oH ,;;f i-nfurrr:atkm :.mfr:2.s it di-s.pi~ys a :.:a:?d 0MB !'X->f~t:-G: r:umber. 

DECLARATION {37 CFR 1.63) FOR UTIUTY OR DESIGN APPUCATlON USING AN 
APPUCATlON DATA SHEET {37 CFR 1,76) 

Title of 
lnv~nt1on 

METHOD AND APPARATUS FOR TERMINATING TRANSMISSION OF A MESSAGE 
IN AN ENHANCED RANDOM ACCESS CHANNEL 

This decfarabon 
is dini!ckid to: 

The attached application, or 

Unite(l Stctes appHcalion or PCT 1ntematkmai application rn.1rnbe, 141319,608 

filed on June 30, 2014 

! believe that i am the original inventor or an original Joint inventor of a claimed invention in the appfication. 

! her<:,by aci<nowl0dgf1 ttiat i:lflY wi!ifu! faise sratement made in ihis deciaration is punisr:ab~ under ·, $ U. S C. 100·1 
by fine or ,mprisonment of not more than five {5) years, or boih. 

WARNING: 
Petitioner/applicant ,s cautioned to avoid submitting personal information in ,:::!o:uments filed in a patent appiicat,cn that may 
contnbute to ,dentity theft. Persona, informi:l!ior: swch as soci<1, security nurnbiirs. tiank ~;ccount numbers, or cr0dit c;mj numtl0rs 
{other than a cr1ed< or credit oMd ,3uihori,'.,~tion forrn PT0-2038 submitted for payment purposes) is never req,,ired by the !JSPTO 
to support a petition or ar: application lf this type of personal information Is included in documents submitted to the USPTO. 
peti!mnersJappncants should consider redacting such personal iriinrmation frorn lfo~ dowrnents bdor;~ submitlinfJ them to lhe 
USPTO P;~tifoner!appiicant is advised tr,,3t the rec:ord of a p1:1ient application is avaHab:0 to u·,e public after publication of the 
application (unless a non-publication request in complianc.e with 3l CFR ·J.213(a} is made in the apphcaMn) o, issuance of a 
patent Furthermore, the record from an atiandoned appHcalion rm1y a!s,) be av,3i!abl€, to lJ1e putJ!ic if lhe app!icailon is 
referenced in ,3 putiiisned flpplic.3tion or an issued paten! (see 37 GFR 1.14) 0,(x:ks and credit card authorization krms 
PT0-203S submitted for payment purposs,s are not reta!ned in the appiicafon f,,e and therefore are nol pub!ic,y available. 

LEGAL NAME OF lNVENTOR 

Signature 

Not:c:.: ~"'> appHcation d«ta shet1f {PT()!SB/~4 or r:.qu:va:0r:t). :ncl:..ttHng n&rning the e:1tire fr•n..-er:tive ~t~t!ty·. n-~:...:st accor~1pa:1}' this tO:·rn or n1t:s.t have 
tieer, prevlNm!y fik,d Use an act:iitio:1<>, PTOiAlA!O'l torm for l:lach additional inventm 

1'his cc-~le<:~:t:-n or :nfcrmat;:c:,r: is req:..~:feC b'{ 3$ ;J.S.G. -;1~ (!f:f~ J'? CFfZ ~ .$~ Th~ inforrn~t:t"~n t;:; r~·-q{j~f;,s:j tfH°.'ht~in o: r~tai:: B ~;~:'"}:-"!tit t~r· tJ•e pu~«-.: whk:ts ;s. {O f:l*- {;':SnfJ 
b)' tl:'>i: USPTO to pn .. )t":~❖f.-.} f>r, ~f1p!k:~t$0:1. Go;:f.!·3f,:~t:~l:r>' :s t~t~vemed hy 3~. U.S.G. -~~~Z ar~d Ti' GFB ·!_-: "l and 1. ~-/4. Thh; ):.'.;.):~e•'::t~:~ tis ~st:m~t~•:: tt• take ~ m~~•;w to 
-::omp:ete .. w:duding ga~e-!i:)g, p:-e;:>sri~g. snd si,.:t•fnitt:ng ih.'.3 •:c-mp:et,s,:-J ~:;:,pfa;;:St:◊f{ !o,:·rr~ to the USPTO Tirn~ wi:! v.:·uy dc1~-x:~:<.H:"X3 t:pz~n th~ md:v:<lui3J ,:.&se. A:w 
c.::>n1nw:u:_; ~•:} th:e:: arnoun:. <..,--f ti:ni::-:- y◊u :~qui:& to <x.:mµ:t~tt~ thi~ k•rm ~ntih.Jr sug-ge❖fa:m::; fvr rcKi:..~'-:$:"H} H~i:s. tuH.>'b--r,, ~h-o::kl t"X:"l' ;s.~:-,t t(-:- tt~e Chief k'ti\o}:mat:cn <...lf-fiz:€r. O.S 
P~t£nt :=,nd ~:rf2.:i~:::~rk O:t5::.e. US. O~p;.=j:tsr,,,f)t :l C,.,~~:r:r:tir•.:i:,, P (). t~0x 14~(!, P.ie~:;jf:d:"fa, '·/A :t~~$.·t'.3-·t4~,◊- DO NOT SEND FEES OR C(}MPLE1l~D FOR~ ... ~$ TO 
1'>!!S ADDRESS. SENO TO: Commissioner for ~at~nts, ?,O. Box 1450, Jlde):&n1rla, VA 2231:s,1450. 

lf yUu n-eed 8S:.~isiar~r.-t: in ci-:;mpl1-:v;1g ihr-:- !hnn. cs~;" i~??OO.-PiD-91~9- ant! s;s;e,::; :>pm:.n 2 
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PTO!Al/>.:'l?i (<)<::.),',: 

Aoo:-o,/ed tor ute th:-cwah Oi;~~i.:2.:J14. Qt .. "lS 06$·; ... 0032 
U.S. Pate,~t <>nel T,i,i~:n;,i;l\ ◊f:i,:e, U $. OE?t,HTMENT OF (:◊MMERCE 

Un;J~: lhe Papt:f\\i:)~t. R~d:.id,k.tn A;.~:. t1f ~~~IS. no pe:-so:-~s s:-e r~Qt.:!re•:1 to :'\:!SPOnO fc z c~;f:t:tJi..1n :..1t" ~:1t;..1rr:-w.tk·m i:n~*❖s i't di:sp;;~ys -:! Vi..~t;r; ~J~ ... iB c-::mirc~ m .. nr:ber 

DECLARATION (37 CFR 1.63} FOR UTIUTY OR DESIGN APPLICATION USING AN 
APPUCATION DATA SHEET {37 CFR 1,76} 

Title of 
Invention 

tv1ETHOD AND APPARATUS FOR TERMINATING TRANSMfSSION OF A MESSAGE 
IN AN ENHANCED RANDOM ACCESS CHANNEL 

This declaration 
is dm:!Cli:H::! ii): □ 

[I} United States application or PCT internat.:onHi applicafom number .. ~.~! __ 3_1_8_.,_,6_"_0_8 ______ _ 
June 30, 20·14 

fiiBd on ______ ~····················-----

! believe thal ! am !he original irwentor or an original joint inventor of a ciairned invention in the application. 

i hereby acl<now!edge that any wll!fol false stalement made in this declaration is punishable und~ff 18 U.S.C. 1001 
by fine or imprisoriment of not more th.:lri five (5) yt~ars, or b<.llh. 

WARNING: 
Petitione,~"app!icant is cautioned to avoid submitting personal ir1foffn;:1Uon in doc,,rnents filed in a patent application that may 
contribute to identity thelt. Personal [riformatkm such as socia! security numbers, bank account ;-;wrnbers. or credit caru nwnbers 
{other than a check or credit card authorizabon form PTQ.•2038 submitted for payment purp%1%) is never requiri:,d by l!w USPTG 
tn suppnrt a petition or an app!ica!ion, H this type of pen.Ma! inforrnation is included in docun.ents submitted k, the USP TO, 
pe@;)nersfappHcants should consider redacting such persona! inion-nation from the documents before submitting thern to the 
USPTO. Petitione!1app!ir..ant 1s advlsed that the record of a patent application is <wai!ab!e to the public after publication of the 
application {un!ess a non.pubhcation request in compHance with 37 CFR ·t213{a} :~i made in the apptication) or issuance of a 
patent Furthermore, the record from an abarnioned appHcal!on may also be aval!ab!e to the pub,:e if the app!iC-..i?i!ion is 
referenced in ,:i pob!ished slpplication or an issued patent (s-el:\ ;37 CFH ·i. ·i4), Checks an<i credit card authorization forms 
PT0-2038 submitted for p,wmenl plHPoses are not retained ln the application rne and therefore are not pubiidy available, 

.. ,., .... ~--· ! -;:/ ,.... 
Lfa~AL NA,-,1t:. c~r· N~;t-_NTI .. Jl,'\ 

Inventor: Vincent Roy ./ 
........................ s. .. ~--··--,r· . .,:-,_~u•u•un .... ,• --------------------•·· 

.:_ ............. •<"¢.~ .._ •• w.,--...\ 

Si~Jmlture: ·····~·-···-·, ... ··--.. ,,, __ "'---"' .. °"··'"",""-...,....+'-----.................................................... _____________ ....................................... . 
i 

; 

Note: An .application ,jata s~ieet (PT()fSB/14 or equh1;3!e1:tj. tr,d,Jding r.arr.ir.g the entir,; invenHve entity, must accompar,y this form o,- must have 
been 1-)rnv,otdy f:lecl. Use an ade!itior~! PTO!AlA!Oi form for each actdi!ionai inventor. 

Thts ~.:,iHe,-:tk}n f,.Jf ;rH>"..Jim;.,~ti~.:m ;::: :~~u:r-s:G by '3~~ O.S C. i ·1 ~. ar~ct 37 GfR ·1 63 Tf-:e ii1k-:rr:'*-tior: is req~~red to obtain o:- ~:Min« btm:--:fit b-y t:":~ p~ib:ic whk~h .is to fl:e ia:-fd 
h}' thr: USPTO t<') p;;..1 ... ~e◊s) BP .~ppi;:::at:o:"!. C;..:mH•:k;:nt?amy ts g,::f.;f.:f:1~0 ty· 3~, U,S.G. ~2;: ar:ti 37 CFR 1 11 a:m..i ~. ~4. Th:s :__):.<Hecticn ~~--e~::tim3t0ct to take 1 r"ninute t◊ 
ccmpf•:S!'3, ;:1t!uding -gathering. p:!"'~p;3rin9, i:sr":C :S~.;r.;mim:·~t~ t~18 (:cxnp!eted ~~ii..:ation torfr: tt:, -m~ US PTO. T:ff:f: -...v:~: vfn)' tieper~,ih1g upt":n th~ h~JvidU;.i~ c~s~ .A.ny 
{.'.ommer1t~1 on tht: arnr.:•t~f:! l"i ::me yc.,t: ri:;qH~:'i~ fc ccmp~!3tf:. m:-s torr:} .$:-~::fro: suggesticr.s fer teduc~--:g th:s bur00:-1. sho:.J1 bf!! s~:t:'}t to trm Ghi•~: i:1f:..)n-riati(,..-: OWc-z:, tLS. 
P2f<::n~ ~r:d T:-a,~ema:-k Ol1'it_;~, U.S. Dt:P:3~1rr:ent ct f~.ornrn<:.rce, P O St).< i-450, A!e-x~r:,~r:~. VA 22313-14·~.o. DO NOT SEND FE.ES t)R GO~~~~LETED FORfvis ·rG 
TtHS /\DOHi:,SS SEND l{): Comm!sskmerfor Patents, P,O, Box 14-M, AleirnmMa, VA 223U-H50. 
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Privacy Act Staternent 

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 re!.;1led to a patent application or patent Accordingly, 
pursw:int to the requirements of the !-\ct, please be advised that: (1) the genera! authority for the 
co!iection of this information is 35 U.S.C. 2(b}{2}; {2.) furnishing of the information solicited is voluntary; 
and (3) the prlncipa! purpose for which the information is used by the U.S. Patent arid Trademark 
Office is to process and/or examine your submission related to a patent app!!cation or patent If you do 
not furnish the rnauested information, the U.S. Patent and Trademark Office may not be able to 
process and/or ex'amine your submission, whit~h may result in termination of proceedings or 
abandonm~mt of the application or expiration of the patent 

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

The informafo:m on !t,is forrn wm be treated confidentially to the extent allowed under the 
Freedom of lnfonn;,:ition Ad (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 wriether 
disclosure of these records is required by the Freedom of information Act. 

2. A record from this system of records may be disclosed, as .;i routine use, m the course of 
presenting evidence to a court, magistrate, or administrative tribunal, inducting disdosures to 
opposing counsel in the colirse of settlement negot:ations. 

:i A record in thls system of records may be disdosed, as a routine use, to a Mc:imber of 
Congress submitting a reqJJest involving an individual. to whom the record pertains, when the 
individual bas reqL,ested assistance from the Member witii respect to the subject matter of the 
record. 

4. A record in thls system of records may be disdosed, as a routine use, to a contractor of the 
Agency having need for tt,e inl'ormation in order to perform a contract. Recipients of 
information shai! 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 !he International Bureau of the 
World !nte!!ectuai Property Organization. pursuant to the Patent Cooperation Treaty. 

6. A record in this S\,<stem of records may be disclosed, as a routine use, to another federal 

7. 

a. 

9. 

agency for purposes of National Securtly review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act {42 U.S.C. 218(c}). 
A record from this system of records may be disclosed, as a mutirie use, to me Administrator. 
Genera! Services, or his/her designee, during an inspection of records o::inducted by GSA as 
part of that agency's responsibility to recommend improvements in records mariageme.nt 
practices and programs, under authority of 44 US.C. 2904 and 2906. Such disclosure shaH 
be rnade in accordance with the GSA regulations governing inspection ot records for this 
purpose, and any other relevant ( le., GSA or Commerce) directive. Su(il disclosure shall nc,t 
tie used to make determinations about indivldua!s. 
A record from this system of records may be disclosed, as a routine use, to trie pubHc after 
either pubtlcation of me application pursuant to 35 LLS.C. ·122(b) or issuance of a patent 
pursuant to 35 U.S.C. "15t Further, B remr<l may be disclosed, subject to the limaations of 37 
CFR i .14, as a routine use, to the public if the record was fHed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published app!icaUon, an application open to public inspection or an 
issued patent 
,ti,. record frnm this system of records may be disclos-ed, as a routine use. to a Federal. State, 
or !ocai law enforcement agency, if the USPTO becomes aware of a violation or potential 
vio!afo:m of law or regulation. 
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P:'G.:A).t./0': ({."X)-. -~,:?} 
f'.ppn.~V~'-~ f{J; :_;~i; th:":)!.~gh ◊)/3·1/2014. 0~•18 (~~-3 .. ::;,o::,2 

U ~~, P*tent S:nd rr~dem~rK Gttlc-s: :J.$. DEPARTr..-U.~NT OF CG~·iMf.RCF. 
Um·3~~:· n~~~ t=·.:3p~rwc-:-k ~::~-;,;ctk)r~ 1❖,ct t-=f ·; ~~s. :~-~ pt::~o-:1s ai'.i:- f{::qui:-fsf3 t~> :~!ISpt..-:rn.i VJ :;,; ,-;:o}te(:tt◊:) ot info:>nmk-H: nn\G5~- i:.. -..h:?~~vs $: vBJfd OMf.J ('.r1~)t!c; r:w·r:be-:-. 

( DEC~RATIO~Li~!~~NR ~Ii~~YH~M;~1~~RAi:i}1cA r10~-usi~ J 
'- .,, t ........................... ~...... :-,..._..,..,..,..,..._..,..;,.."-~>n , ..,.....,... ................ ....,.....,,......... .....,...~-- :# ;;;;; ;:;;::;;;;;;; ; :=: :: ~~.,._....,...-. 

lr:w 1 fv1ETHOD AND APPARATUS FOR TERMINATING TRANStvHSS!ON OF .A MESSAGE . = ~AN ENHANCED~~~~~ CHA~-!N __ E_ .. _L_~---

, As the t)l:!bw nam{;;j mv"mtor, , h0r0by d0cfare that 

Tb~s dec:sr$tion 
is d;reded t<,: 

1 hereby B.cknow,0dge that ;:my wmfu! fa!se statem!:!nl: mad,;, in this decia,ation is punishab!e ,md,~r 18 U S.C 1D0i 
by fine ot frnpr~sonn·*ent oi not n-~or~? th~n fivt~ {5) years. or both 

PeUinnerfapphcant it cautioned to avoi,j ~,,;t;mrWn~1 personal ,ntorrnation in dQCurni:int$ lih,!d :f\ a patent appi\cation that may 
coniribute to :d;-)ni:ity i:h,Jft. Persom,l lrJorrnation such as ~,ooa! srn~urity ntirnbers, bank <=1ccount numbers, <ff Ci'<i!dit c;m:l numb0rs 
( oth,;,r th;:10 e check (,, credit card autrionzation lorrn PT0-2038 svbmit!ed for payn-.ent purposes} is n<w:.:~r required by tha USPTO 
to support a petit:on or an appiicafon. if this type of persona! information is ;nc!urkd m documents submitted to the U~W H). 
petiti0,1~,;~inppi,c<ints sh<:wid ,x-,nsider redacting s;.,ch persom:1.! inform~;tion from the dowments befor€1 submitting them lo lhe 
USPTO P(~titioneriap;.:.,ilcant :$ advise,j thai the r,,cofd of a pateflt app,icaMn is ava,,ab,e to i:r;e putllic afte,· publication c,f the 
.a~-.pncat~on (urdess a O\)n--pubHcat;on reqt~est ~n ccrr:pHanca vv}th 37 C~FR .. ! .2i3{a) is rn£tde jn the app~~cathJn) o~ .. issH~nc$ G! ;:l 
p,~tent. furtt,i:>rmcre. ths fSCOrd from an abandoned appiic,,ticn nw/ ab:::, be avaiiabie to the public ii lhH application ,s. 
mfersnasd in a published appllcatkm or an issu01:i pHt~;nt (Hl!~ 37 CFR 1, 14}- Ch¾ks and <:n':XJil card ,;iuthoriwHon forms 
PT0-2038 submitted 1c;- p,iyrnt,nl: purposes f::'<::: not retaineo in the app,,cai:ion file and therefore are not pubEdy avaibbii:i. 

LEGAL NAME OF iNVE.N:OF{ 

Paul Marinler inventor: 

·n~/$!. c,:~:1~:::ti•:-•)! ot :dorrn~ticn i$ ;-e,~~u~tt-d b~ JS lL~~-C. 1 ~ 5 ~:·i~-: :n· Gf'R ~ .tK~. rhe f•;f,:;~~ati-o:~ i~ :-s~~imd t:.) :)htain :s: r~t.3~:'i $: bt-:n~i•~- t_;y· tt~e ~K.tt<iic -.,..•hk:h i::: to~~~ {~n1 
:)y the USPT() ~~:, ::•:-..:.,,;,i::ss? 3::~ oppfa.::$;.i<.:r•. Crmfa_:{::;:tl~H:.:,~ is ~•Jve:me-d by;;?.$ U.~~-C- 122 ~n:·J 37 CSR i. i ~ ~rn.i -~ ·M T~<=t cc:le:.-:tk~;-; is (..,_$~ifn::"'lt0-d t◊ ~h": i :'t:k~u:.-0- :_._: 

z:o::ip~~t~. h~c~::Ci~~~3 9;:;:.,t;~;:f:G, p:-e-p&rt~;:r ;:)nd S\J~:n:mr:g tho:: 0.)mp:<::t.<::,:J ~~f>;>:k:~fax: f{)ff:~ t(~ tn~ u~~;:.•ro. l~i'":"':f: ',;,~~n V3>y <li:-::".1f:ndi:~; :;pGr> th~ t~K1:,/:(ll!~: ,-.:...~~1e. _.{,,_ti_y 

~X•~m~nis er-~:"!•:• ~fr:◊m1t of t:fne y·,.:,:,: r!":~'::::.:in:: ti:- i:o:;:ph:~-: mi◊ tb:-m ~nd-!cr st:gg-;::stions. f-::,: :e<luc:~1g ih:~ ht.:r~i::r:. ~:~o;,.:!:i :·)f~ $e~1:. :.,_; ~.Mi:5 C..hN•t !:1to:-rf1:at:cr. ("'1:1:::er, U.S 
Pster.t -3W1 Tr2{J::-:·::f.:1·;~ Q!fa_::;, U S. D-..~s.}r.-n::~;:~_ t:f G;::imm.;sf,::e, Y .0. Bt.•:-< 14~(:, .. ~:0x:J:'"J:iri«. ·,,.//'.... 22:): 3~ ·: 45{}. t)G NOT S~~ND fff~~~ OR C:OMF'i. ETF.D FORMS TC 
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PTO/AIN01 {06-12) 
Approved for use through 01/31/2014. 0MB 0651--0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

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

Title ot METHOD AND APPARATUS FOR TERMINATING TRANSMISSION OF A MESSAGE 
Invention IN AN ENHANCED RANDOM ACCESS CHANNEL 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

United States application or PCT international application number 141319' 608 

filed on June 30, 2014 

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

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

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

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date (Optiooal) L/ h I/(' 
Note: An application data she O/SB/1 or equivalent), including naming the entir_e inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37.CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file {and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, includin-g gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

ONEPLUS - EX. 1002



~pplication Number 
Filing Date May 23, 2019 

INFORMATION DISCLOSURE First Named Inventor Pelletier et al. 
STATEMENT BY APPLICANT Art Unit 
(Not for submission under 37 CFR 1.99) 

Examiner Name 

Mtorney Docket Number SIG-2-1853US06 

U.S. PATENT DOCUMENTS 

EXAMINER 
INITIAL DOCUMENT NUMBER 

6,167,248 

6,246,692 

6,721,566 

6,845,238 

7,079,489 

7,145,889 

7,406,314 

7,477,609 

7,480,269 

7,508,792 

7,643,515 

7,890,094 

7,894,390 

8,259,752 

8,989,082 

9,844,093 

2003/0223452 

2004/0052229 

2004/0068505 

2004/0117860 

1 Corresponds to JP 2003-509982 
2 Corresponds to JP 2007-531350 
3 Corresponds to RU 2305372 

DATE 

12/2000 

06/2001 

04/2004 

01/2005 

07/2006 

12/2006 

07/2008 

01/2009 

01/2009 

03/2009 

01/2010 

02/2011 

02/2011 

09/2012 

03/2015 

12/2017 

12/2003 

03/2004 

04/2004 

06/2004 

4 Corresponds to JP 2007-506378 and WO 05/029785 
5 Corresponds to TW 200640268 
6 Corresponds to JP 2009-147920 
7 Corresponds to JP 2005-539468 
8 Corresponds to RU 2310276 

I EXAMINER 

NAME CLASS SUBCLASS 

Hamalainen et al. 

Dai et al. 

Longonietal. 

Muller1 

Massie et al. 

Zhang et al. 

Sharma2 

Agin 

Heo et al. 3 

Petrovic et al. 4 

Willenegger5 

lwamura6 

Nakamata et al. 

Terry et al. 

Wigard et al. 

Pani et al. 

Toskala et al. 

Terry et al.7 

Lee et al. 

Yi et al. 8 

DATE CONSIDERED 

Page 1 of 12 

FILING DATE IF 
APPROPRIATE 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 
5740949-1 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
(Not for submission under 37 CFR 1.99) 

EXAMINER 
INITIAL DOCUMENT NUMBER 

2005/0026623 

2005/0053035 

2005/0054298 

2005/0101299 

2005/0180371 

2005/0249163 

2005/0250504 

2006/0023629 

2006/0026490 

2006/0039326 

2006/0116118 

2006/0140154 

2006/0142032 

2006/0172739 

2006/0182065 

2006/0251027 

2006/0280145 

2007 /0047 445 

2007/0115871 

2007/0135113 

2007/0189237 

2007 /0206531 

2007 /0213059 

2007 /0223609 

9 Corresponds to RU 2005122724 
10 Corresponds to KR 2006-0054117 
11 Corresponds to E P 1 796 416 

I EXAMINER 

DATE 

02/2005 

03/2005 

03/2005 

05/2005 

08/2005 

11/2005 

11/2005 

02/2006 

02/2006 

02/2006 

06/2006 

06/2006 

06/2006 

08/2006 

08/2006 

11/2006 

12/2006 

03/2007 

05/2007 

06/2007 

08/2007 

09/2007 

09/2007 

09/2007 

Page 2 of 12 

~pplication Number 
Filing Date May 23, 2019 

First Named Inventor Pelletier et al. 

Art Unit 

Examiner Name 

Mtorney Docket Number SIG-2-1853US06 

FILING DATE IF 
NAME CLASS SUBCLASS APPROPRIATE 

Fisher 

Kwak et al. 

Chen 

Farnsworth 

Malkamaki et al. 

Kim etal. 

Mikola 

Kim et al. 9 

Rinne et al. 

Jeong et al. 

Charriere et al. 

Kwak et al. 10 

Derakhshan et al. 

Wigard et al. 

Petrovic et al. 

Chun et al. 

Revel et al. 

Usuda et al. 

Zhang et al. 

Moinet et al. 11 

Jaatinen et al. 

Pajukoski et al. 

Shaheen 

Obuchi et al. 

DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 
5740949-1 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
(Not for submission under 37 CFR 1.99) 

EXAMINER 
INITIAL DOCUMENT NUMBER 

2008/0008152 

2008/0049669 

2008/0125043 

2008/0192766 

2008/0194259 

2008/0214225 

2008/0268852 

2009/0010278 

2009/0061881 

2009/0086671 

2009/0135769 

2009/014307 4 

2009/0168704 

2009/0168724 

2009/0196239 

2009/0219868 

2009/0225709 

2009/0225739 

2009/0257 407 

2009/0318170 

2010/00189071 

2010/0091652 

12 Corresponds to EP 1 583 292 
13 Corresponds to WO 07/024099 
14 Corresponds to WO 07/148634 
15 Corresponds to KR 2007-0073578 
16 Corresponds to US 7,180,855 

I EXAMINER 

DATE 

01/2008 

02/2008 

05/2008 

08/2008 

08/2008 

09/2008 

10/2008 

01/2009 

03/2009 

04/2009 

05/2009 

06/2009 

07/2009 

07/2009 

08/2009 

09/2009 

09/2009 

09/2009 

10/2009 

12/2009 

07/2010 

04/2010 

Page 3 of 12 

~pplication Number 
Filing Date May 23, 2019 

First Named Inventor Pelletier et al. 

Art Unit 

Examiner Name 

Mtorney Docket Number SIG-2-1853US06 

FILING DATE IF 
NAME CLASS SUBCLASS APPROPRIATE 

Lohr et al. 

Lundby et al. 

Karmanenko et al. 

Ranta-Aho et al. 

Vujcic et al. 

Choukroun, David 

Petrovic et al. 12 

Torsner et al. 

Gonsa et al. 

Pelletier et al. 

Sambhwani et al. 

Pelletier et al. 

Lee et al. 13 

Umesh et al. 14 

Lee et al. 

Lee et al. 15 

Wager et al. 

Yeo et al. 

Park et al. 

Lee et al. 

Kitazoe 

Lin16 

DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 
5740949-1 
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~pplication Number 
Filing Date May 23, 2019 

INFORMATION DISCLOSURE First Named Inventor Pelletier et al. 
STATEMENT BY APPLICANT Art Unit 
(Not for submission under 37 CFR 1.99) 

Examiner Name 

Mtorney Docket Number SIG-2-1853US06 

EXAMINER FILING DATE IF 
INITIAL DOCUMENT NUMBER DATE NAME CLASS SUBCLASS APPROPRIATE 

2010/0098165 04/2010 Farfade et al. 17 

2010/0103852 04/2010 Jactat, Caroline 

2010/0215005 08/2010 Pradas et al. 

2010/0216471 08/2010 Meyer et al. 

2010/0278143 11/2010 Chun et al. 

2010/0285791 11/2010 Pirskanen et al. 

2010/0309877 12/2010 Damnjanovic et al. 

2011/0164540 07/2011 Lee et al. 

2012/0327833 12/2012 Kim etal. 

FOREIGN PATENT DOCUMENTS 

17 Corresponds to JP2010-527194 

I EXAMINER DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 
5740949-1 
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~pplication Number 
Filing Date May 23, 2019 

INFORMATION DISCLOSURE First Named Inventor Pelletier et al. 
STATEMENT BY APPLICANT Art Unit 
(Not for submission under 37 CFR 1.99) 

Examiner Name 

Mtorney Docket Number SIG-2-1853US06 

EXAMINER 
TRANSLATION 

INITIAL 
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS YES NO 

2 371179 07/2002 GB 

2 615 915 03/2004 CA 

20040089937 10/2004 KR X** 

04/100598 11/2004 WO 

05/006829 01/2005 WO 

05/020474 03/2005 WO 

05/089050 09/2005 WO 

05/101886 10/2005 WO 

06/043782 04/2006 WO 

2007 /027032 03/2007 WO 

07/048470 05/2007 WO 

07/077250 07/2007 WO 

07/078155 07/2007 WO 

08/097489 08/2008 WO 

08/137421 11/2008 WO 

2010-527194 08/2010 JP rn 

18 US 2010/0098165 A 1 

EXAMINER DATE CONSIDERED 
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Address 2 Apartment4 

City I ll/lontreal I State/Province I pc 
Postal Code I IH3C 1Y9 I Countryi I ~A 

Inventor b I Remove I 
Legal Name 
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Attorney Docket Number SIG-2-1853US06 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Prefix Given Name Middle Name Family Name Suffix 

I El ~occo I IJiGirolamo I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~val IICountry of Residence i ltA I 

Mailing Address of Inventor: 

Address 1 532 de Fribourg Street 

Address 2 

City I1--aval I State/Province I pc 
Postal Code I IH7K3Y3 I Countryi I FA 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El j:hristopher f- j:ave I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~ollard-des-Ormeaux IICountry of Residence i ltA I 

Mailing Address of Inventor: 

Address 1 J58 Baffin 

Address 2 

City I IJollard-des-Ormeaux I State/Province I pc 
Postal Code I IH9A3J2 I Countryi I FA 

Inventor 6 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J.tincent I ~oy I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City Eongueuil l1country of Residence i ltA I 

Mailing Address of Inventor: 

Address 1 1980 du Caribou 

Address 2 

City I1--ongueuil I State/Province I pc 
Postal Code I µ4N 1N3 I Countryi I FA 
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Attorney Docket Number SIG-2-1853US06 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !='aul I t,1arinier I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~rossard l1country of Residence i l~A I 

Mailing Address of Inventor: 

Address 1 1805 Stravinski 

Address 2 

City I 13rossard I State/Province I pc 
Postal Code I ~4X 2J7 I Countryi I FA 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !=ldad r-1- jleira I El 
Residence Information (Select One) • US Residency 0 Non US Residency Active US Military Service 

City ~untington I State/Province I ~Y I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 106 East Neck Road 

Address 2 

City I ~untington I State/Province I ~v 
Postal Code I 111143 I Countryi I Ius 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number )3624 

Email Address eoffice@vklaw.com I I Add Email I I Remove Email I 
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Attorney Docket Number SIG-2-1853US06 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Application Information: 

Title of the Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Attorney Docket Number ~IG-2-1853US06 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) Ir I Suggested Figure for Publication (if any) I ~ 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 
□ 

□ 

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

Request Not to Publish. I hereby request that the attached application not be published under 

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

Representative Information: 

. 

. 

;_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~3624 

EFS Web 2.2.13 

ONEPLUS - EX. 1002



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number SIG-2-1853US06 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 14876337 ~015-10-06 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

114876337 pontinuation of I· 114319608 ~014-06-30 ~313809 ~016-04-12 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

114319608 pontinuation of I· 112238910 ~008-09-26 ~774104 ~014-07-08 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2238910 Claims benefit of provisional . 60975985 ~007-09-28 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2238910 Claims benefit of provisional . 60982528 ~007-10-25 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2238910 Claims benefit of provisional . 61018999 ~008-01-04 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2238910 Claims benefit of provisional . 61025441 ~008-02-01 

Prior Application Status Expired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2238910 J:;1aims benefit of provisional . 61038576 ~008-03-21 
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Attorney Docket Number SIG-2-1853US06 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2238910 Claims benefit of provisional . 61074288 ~008-06-20 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2238910 J:laims benefit of provisional . 61083409 ~008-07-24 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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SIG-2-1853US06 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Authorization or Opt-Out of Authorization to Permit Access: 

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

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

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

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

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

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

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

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

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number SIG-2-1853US06 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Applicant Information: 

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

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~ignal Trust for Wireless Innovation 

Mailing Address Information For Applicant: 

Address 1 1011 Centre Road 

Address 2 $uite 327 

City Nilmington State/Province DE 

Country I 1-Js Postal Code 19805 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Attorney Docket Number SIG-2-1853US06 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name I ~ignal Trust for Wireless Innovation 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 ~ 011 Centre Road 

Address 2 Suite 327 

City 1/Vilmington I I State/Province DE 

Countryi I f.Js Postal Code 19805 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button. 

Signature: Remove 

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

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

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

Signature /Joseph P. Gushue/ Date (YYYY-MM-DD) ~019-05-23 

First Name ~oseph P. I Last Name I pushue Registration Number ~9819 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number SIG-2-1853US06 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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 PatentCooperationTreaty. 

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. 
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METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA 
ON UPLINK RESOURCES 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a continuation of U.S. Patent Application No. 

14/876,337, filed on October 6, 2015, which is a continuation of U.S. Patent 

Application No. 14/319,608, filed June 30, 2014, now known as U.S. Patent No. 

9,313,809, which issued on April 12, 2016, which is a continuation of U.S. Patent 

Application No. 12/238,910 filed September 26, 2008, now known as U.S. Patent No. 

8,774,104, which issued on July 8, 2014, and claims the benefit of U.S. Provisional 

Application No. 60/975,985 filed on September 28, 2007; U.S. Provisional 

Application No. 60/982,528 filed on October 25, 2007; U.S. Provisional Application 

No. 61/018,999, filed on January 4, 2008; U.S. Provisional Application No. 

61/025,441 filed on February 1, 2008; U.S. Provisional Application No. 61/038,576 

filed on March 21, 2008; U.S. Provisional Application No. 61/074,288 filed on June 

20, 2008; and U.S. Provisional Application No. 61/083,409 filed on July 24, 2008, 

which are incorporated by reference as if fully set forth. U.S. Patent Application 

No. 14/319,608 is also related to U.S. Patent Application No. 14/319,975 filed on 

June 30, 2014, and is incorporated by reference as if fully set forth. 

FIELD OF INVENTION 

[0002] The present application is related to wireless communication. 

BACKGROUND 

[0003] In wireless communications systems, access to radio resources is 

controlled by a radio network. When a wireless transmit receive unit (WTRU) has 

data to transmit to the network, the WTRU requires access to the radio resources 

before transmitting its data payload. In a Third Generation Partnership Project 

(3GPP) network, the WTRU may transmit on the uplink using a contentious 
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channel known as a random access channel (RACH). Because access to the RACH is 

contentious, a collision might occur when multiple WTRUs are accessing the 

resources simultaneously. 

[0004] The current RACH access procedure in the 3GPP comprises a 

preamble phase with power ramp-up, followed by channel acquisition information 

and message transmission for random access. Because the RACH is a shared 

channel, in order to avoid WTRU s holding the shared radio resource for a long time, 

only relatively short message payloads are transmitted on the RACH; this leads to a 

relatively small data rate. The RACH is thus used for the transmission of short 

control messages. Typically, the WTRUs demanding larger data rates may be 

configured by the network to use dedicated resources. 

[0005] The data rate provided by the RACH is sufficient for the transmission 

of short control messages supporting mostly speech communications, however it 

may be inefficient for transmission of data messages associated to the new non real­

time data services such as internet browsing, e-mail, etc. For such data services, the 

traffic is ruptured by nature and long periods of inactivity may exist between 

successive transmissions. For example, applications reqmrmg frequent 

transmission of keep-alive messages, may result in an inefficient utilization of 

dedicated resources. In such cases, it may be advantageous for the network to use 

shared resources for data transmission instead. The difficulty however, resides in 

the low data rate offered by the RACH. 

[0006] To overcome these difficulties, it was proposed to use the enhanced 

dedicated channel (E-DCH) in the CELL_F ACH state to increase the data rate of 

the shared channel. 

[0007] Figure 1 is a diagram of an enhanced RACH (E-RACH) access. The E­

RACH procedure may include, a RACH preamble phase and an E-RACH message 

phase. During the initial RACH preamble phase, a WTRU transmits a RACH 

preamble, it continues transmitting the preamble while ramping up the power of 
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the transmission until it receives an initial resource assignment. The WTRU may 

also perform collision detection and resolution, if other WTRUs are attempting to 

access the RACH during this time. Once the WTRU has received permission to 

access the RACH, the WTRU may transmit data until the resources are released or 

the WTRU transitions to another state. 

[0008] As mentioned above, it was proposed to use the E-DCH in a 

CELL_FACH state to increase the data rate of the shared channel. However, in the 

current standard, there are no methods to terminate the E-RACH message phase. 

Accordingly, it would be beneficial to provide a method and apparatus to terminate 

an E-RACH message phase in an E-RACH. 

SUMMARY 

[0009] A method and an apparatus is provided for terminating an E-RACH 

message in an E-RACH transmission. Triggers for terminating the E-RACH 

message are also provided. The actions upon termination of the E-RACH messages 

or transition to CELL_DCH state are provided in order to release the shared E­

DCH resources while in the CELL_F ACH state. 

[0010] A method for terminating an enhanced random access channel (E­

RACH) message in an E-RACH transmission determining that a buffer is empty; 

triggering a transmission of a scheduling information (SI) with the value of total 

enhanced dedicated channel (E-DCH) buffer status (TEES) equal to zero; 

determining last hybrid automatic repeat request (HARQ) data transmission; and 

releasing the E-DCH resources allocation is provided. 

[0011] A method for terminating an enhanced random access channel (E­

RACH) message in an E-RACH transmission where the network waits until a 

HARQ buffer is empty and when the SI with a value of zero is received, the 

resources are released. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] A more detailed understanding may be had from the following 

description, given by way of example and to be understood in conjunction with the 

accompanying drawings wherein: 

[0013] Figure 1 is a diagram of an E-RACH access with an E-DCH; 

[0014] 

[0015] 

Figure 2 shows a wireless communication system; 

Figure 3 is a functional block diagram of a WTRU and the base station 

of the wireless communication system shown in Figure 2; 

[0016] Figure 4 is a flow diagram of a E-DCH resource allocation and de-

allocation; 

[0017] Figure 5 is a diagram of triggers for starting the timer that the WTRU 

may initiate for the timers; 

[0018] Figure 6 is a flow diagram of a method to release E-DCH resources 

based on the status of a WTRU's queue or buffer; 

[0019] Figure 7 is a flow diagram of a network configured to determine 

termination of an E-RACH message transmission; 

[0020] Figure 8 is a flow diagram of E-DCH resources release when the 

WTRU transitions from the CELL_F ACH state to the CELL_DCH state; and 

[0021] Figure 9 is a flow diagram for releasing the E-DCH resources while in 

the CELL_F ACH state. 

DETAILED DESCRIPTION 

[0022] When referred to hereafter, the terminology "wireless transmit/receive 

unit (WTRU)" includes but is not limited to a user equipment (UE), a mobile 

station, a fixed or mobile subscriber unit, a pager, a cellular telephone, a personal 

digital assistant (PDA), a computer, or any other type of user device capable of 

operating in a wireless environment. When referred to hereafter, the terminology 

"base station" includes but is not limited to a Node-B, a site controller, an access 
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point (AP), or any other type of interfacing device capable of operating in a wireless 

environment. 

[0023] When referred to herein, the term RACH and E-RACH may be used to 

describe a resource that is selected by a WTRU for uplink contention based access. 

The term E-RACH resource may also indicate any combination of a scrambling 

code, a channelization code, a timeslot, an access opportunity, or a signature 

sequence that are associated to an E-RACH channel in a future system 

architecture. The term E-RACH may also indicate the use of the E-DCH in 

CELL_F ACH, CELL_PCH, URA_PCH states or Idle mode. 

[0024] When referred to hereafter, the term enhanced medium access control 

(MAC)-e/es entities may refer to the MAC entities used to perform E-DCH 

transmission in the CELL_F ACH state, which in release 8 is referred to as MAC­

i/is. MAC-e/es and MAC-i/is are the MAC entities that handle the transport 

channel such as the enhanced dedicated transport channel (E-DCH). 

[0025] Figure 2 shows a wireless communication system 200 including a 

plurality of WTRUs 210, a base station 220, a CRNC 230, an SRNC 240, and a core 

network 250. As shown in Figure 2, the WTRUs 210 are in communication with the 

base station 220, which is in communication with the CRNC 230 and the SRNC 240. 

Although three WTRUs 210, one base station 220, one CRNC 230, and one SRNC 

240 are shown in Figure 3, it should be noted that any combination of wireless and 

wired devices may be included in the wireless communication system 200. 

[0026] Figure 3 is a functional block diagram 300 of a WTRU 210 and the 

base station 220 of the wireless communication system 200 of Figure 2. As shown 

in Figure 3, the WTRU 210 is in communication with the base station 220 and both 

are configured to perform a method to terminate transmission of a message in an E­

RACH. 

[0027] In addition to the components that may be found in a typical WTRU, 

the WTRU 210 includes a processor 215, a receiver 216, a transmitter 217, and an 
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antenna 218. The processor 215 is configured to perform a method to terminate 

transmission of a message in an E-RACH. The receiver 216 and the transmitter 

217 are in communication with the processor 215. The antenna 218 is in 

communication with both the receiver 216 and the transmitter 217 to facilitate the 

transmission and reception of wireless data. 

[0028] In addition to the components that may be found in a typical base 

station, the base station 220 includes a processor 225, a receiver 226, a transmitter 

227, and an antenna 228. The processor 225 is configured to perform a method to 

terminate transmission of a message in an E-RACH. The receiver 226 and the 

transmitter 227 are in communication with the processor 225. The antenna 228 is 

in communication with both the receiver 226 and the transmitter 227 to facilitate 

the transmission and reception of wireless data. 

[0029] Figure 4 is a flow diagram of E-DCH resource allocation and de­

allocation 400 using triggering for a WTRU. The first state corresponds to a WTRU 

210 that operates with no E-DCH resources allocated to it 405. Once uplink (UL) 

data has to be transmitted, the WTRU 210 requests E-DCH resources from the 

network, by transmitting a preamble and waiting for the response on the 

acquisition indication channel (AICH). In other words, the WTRU 210 may remain 

in this state until it receives a positive acknowledgement (ACK) on the AICH, or a 

negative acknowledgement (NACK) on the AICH followed by a resource assignment 

index over the E-AICH, which may also be referred to as the WTRU 210 receiving 

an E-DCH index. After receiving the E-DCH resource assignment, the WTRU may 

transition to the next state wherein E-DCH resources are allocated for enhanced 

uplink transmissions 410. The WTRU 210 may use these E-DCH resources for UL 

transmission until it receives a trigger, at which point the WTRU 210 will release 

the resources 415. After the WTRU 210 releases the resources, it returns to the 

initial state. As will be described in further detail hereafter, the trigger may be 
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timer based, it may be based on the WTRU buffer status, or may be based on 

signaling from the RNC or the Node-B 220. 

[0030] In one embodiment, the WTRU 210 may be configured to include a 

timer module. The timer module may include multiple timers, wherein a timer may 

be associated to each logical channel or each MAC-d flow. The timer module may be 

configured to indicate the maximum allowable transmission time for a logical 

channel (i.e., dedicated control channel (DCCH), dedicated traffic channel (DTCH), 

common control channel (CCCH), etc.). The values for the timer module may be 

preconfigured or signaled to the WTRU 210. The timers may be activated upon the 

WTRU's 210 first transmission, once an E-DCH resource index is received. The 

WTRU may be configured to release an E-DCH resource upon expiry of its 

associated timer. For example, the WTRU 210 may be configured to release a 

common E-DCH resource when the maximum common E-DCH resource allocation 

time for the CCCH has been reached. This embodiment would allow the flexibility 

to configure a smaller transmission time duration for a logical channel such as the 

CCCH. 

[0031] The timer module may also be configured based on logical channel 

identity and the absence of an E-DCH radio network temporary identifier (E-RNTI). 

More specifically, a maximum E-DCH allocation time may be allocated to the CCCH 

transmission when an E-RNTI is not present. If the timer expires, and the WTRU 

210 that is performing a CCCH transmission does not have the E-RNTI present, the 

E-RACH access is terminated and the resources are released. If a CCCH 

transmission is occurring and an E-RNTI is present, (which may occur during 

period cell update procedure) then the WTRU 210 is not configured to have a 

maximum E-DCH allocation time and the timer will not affect the WTRU 210. 

[0032] Alternatively, the network may configure the transmission duration 

timer based on the presence or absence of an E-RNTI. The WTRU 210 may be 

configured to have a maximum E-DCH allocation time if it has data (user plane or 
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control plane) to transmit and no E-RNTI is present. Otherwise if an E-RNTI is 

present the WTRU 210 is not configured with a maximum E-DCH allocation time. 

[0033] Figure 5 shows a diagram of triggers for starting the timer that the 

WTRU 210 may initiate for the timers T1 and T2 500. The timers such as collision 

resolution T1 and CCCH timer T2 are started according to one of the triggers 501 to 

505. This embodiment may include any combination of at least one of the shown 

trigger 501-505 for starting the timer 506. The timer may start if an ACK 

associated to the preamble signature transmitted is received on the AICH or E­

AICH 501. The timer may start as soon as the radio resource control (RRC) provides 

the MAC with the timer values, and after receiving the E-DCH resource index 502. 

The timer may start if the WTRU 210 starts the first dedicated physical control 

channel (DPCCH) preamble transmission 503. The timer may start when the initial 

DPCCH transmission is completed after E-DCH transmission backoff transmission 

time intervals (TTis) or the first MAC protocol data unit (PDU) is passed to the 

physical layer 504. Or, the timer may start when the WTRU 210 starts the E-DCH 

transmission 505. In addition, the WTRU 210 may initiate the timer when the 

collision resolution E-DCH absolute grant channel (E-AGCH) carrying the WTRU 

210 E-RNTI is received. Other triggers may also be used as designed. 

[0034] Alternatively, the WTRU 210 timer module may be configured such 

that the length of time available to the WTRU 210 is based on the number of data 

bits that need to be transmitted. The length of the time variable to the WTRU 210 

may also be based on the number of radio link controller (RLC) or MAC PDUs. 

Additionally, it may also be based on the number of RLC service data units (SDUs). 

[0035] Alternatively, the E-RACH message duration may be fixed at either 10 

msec or 20 msec (as is specified in the current 3GPP standards). As a result, the E­

RACH message phase may be active for a maximum number of frames or sub­

frames. An E-RACH message duration information element (IE) may be broadcast 

as part of the system information broadcast (SIB), or may be included as part of Ll 
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signaling. For example, the E-RACH message duration IE may be transmitted with 

the initial resource assignment or during the collision resolution phase. In addition, 

the E-RACH message duration may be linked to an access service class. 

[0036] Alternatively, the WTRU 210 may count the number of transmissions 

and retransmissions and use the count as a trigger to stop the transmission of the 

E-RACH message phase. For example, if the WTRU 210 is configured for repeat 

automatic repeat request (ARQ) type of operation and transmission on consecutive 

TTis, then the WTRU may be configured to terminate the transmission of the E­

RACH message phase after K retransmissions. It is noted that the value of K may 

be preconfigured in the WTRU, broadcasted as part of the SIB, or signaled during 

the E-RACH allocation phase. 

[0037] Figure 6 is a flow diagram of a method to release E-DCH resources 

based on the status of a WTRU's 210 queue or buffer. When the WTRU 210 has 

data in the transmit buffer, the WTRU 210 may transmit the data 605. After a 

transmission, the WTRUs 210 may check if the transmit buffer is empty 610. If the 

transmit buffer is not empty, then the WTRU 210 will transmit the data that is in 

the buffer 605. If the transmit buffer is empty 610 (i.e., the Total E-DCH Buffer 

Status (TEES) is equal to zero), optionally it is checked if an inactivity timer has 

expired 615. If the inactivity timer has expired, then the WTRU 210 may be 

configured to transmit a special or reserved value of the SI where TEES is set to 

zero 620. The WTRU 210 may be configured to release E-DCH resource 630 after 

the inactivity timer has expired 615, wherein the inactivity timer is started once the 

TEES is equal to zero. The WTRU 210 is considered to be inactive, if no UL or 

downlink (DL) traffic has been received. Alternatively, the implicit release timers 

(i.e., the inactivity timer) may be restarted based on a trigger mechanism when the 

WTRU 210 decodes its H-RNTI on the high speed shared control channel (HS­

SCCH). Once the inactivity timer has expired, the WTRU 210 may be configured to 

transmit a special or reserved value of the SI 620. For example, the special or 
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reserved value of the SI may comprise a TEES with a value set to zero 620. The SI 

with the TEES set to zero may be used to signal to the network for releasing the 

resources. After successfully transmitting the SI and emptying the HARQ buffers 

625, the WTRU 210 releases the E-DCH resources 630. 

[0038] Alternatively, the WTRU 210 may transmit a signal to the network 

indicating to release the resources. The signal may comprise a special combination 

of the SI and a Happy Bit, a new MAC signaling, where a special combination of 

MAC header fields may be re-interpreted. Alternatively, a field may be added in 

the enhanced MAC-e header or MAC-e trailer denoting a request to terminate 

transmission of the E-RACH message phase. For example, the WTRU 210 may 

transmit this signal to the network via a reserved data description indicator (DDI) 

combination. In another alternative, the signal may be a new RRC message; special 

value of the enhanced transport format combination index (E-TFCI) field in the E­

DPCCH or a special combination of the E-DPCCH fields; or, a new Ll message. The 

final decision to release the resources may be determined by the network; which 

may indicate the release of resources back to the WTRU 210. Alternatively, the 

WTRU 210 may simply stop transmission of the E-DCH as a means to indicate the 

termination of the E-RACH message phase, at which point the network may release 

the radio resources. 

[0039] Alternatively, the timer module may be configured to start when the 

WTRU 210 has transmitted all PDUs which were present when the E-RACH was 

initiated, or the buffer has passed a predetermined threshold level. The threshold 

level may be an absolute value or based on a relative measure using the initial 

queue size. 

[0040] Releasing the resources upon the transmission of all PDUs in the 

buffer that pass a predetermined threshold level, may free up the E-RACH 

resources for other WTRUs 210. For example, the threshold levels may be set to 

allow the network to tradeoff fairness between WTRUs 210 and transmission delay. 
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These levels may be configured through system information or they may be 

preconfigured in the WTRU 210. 

[0041] In addition, there may be procedures for physical layer that may 

trigger a termination of the E-RACH message transmission. This includes cell 

reselection and measurements controlled by the FACH measurement occasions or 

detection of radio link (RL) failure. 

[0042] Alternatively, the WTRU 210 may suspend all transmission during the 

measurement occasion. Also, the scheduler at the Node-B 220 may be aware of the 

measurement occasion and may also suspend any grant, ACK, or NACK downlink 

transmission. Upon resuming normal operation, the network may optionally 

transmit an initial grant so that the power control loop may be re-established. Or, 

the network may wait for an indication from the WTRU 210 using a preamble 

power ramp or similar procedure. Optionally, the WTRU 210 may indicate the 

reason for termination in the termination signal or the termination message. 

Reasons for E-RACH termination may include a RL failure and E-RACH 

transmission complete. 

[0043] Figure 7 shows a flow diagram of a network configured to determine 

termination of an E-RACH message transmission 700. The termination of the E­

RACH message phase may be established by the network based on the reception of 

the amount of data indicated in an initial SI 705 by the Universal Mobile 

Telecommunications System (UMTS) Terrestrial Radio Access Network (UTRAN). 

Alternatively, it may be established based on the UTRAN receiving the amount of 

data indicated in subsequent Sis or indicated using a different mechanism. The 

UTRAN may use the values of SI to determine when to terminate the message 

transmission. More specifically, an SI with TEES set to zero 710 signals to the 

network that the WTRU 210 is releasing the resources once the transmission of 

data in the HARQ buffers is completed. The UTRAN releases E-DCH resources 720 
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after SI with TEES set to zero is received and there is no more HARQ transmission 

715. 

[0044] Alternatively, the UTRAN may simply turn off transmission of the 

associated F -DPCH and explicit additional signaling is not used. This approach may 

be used in the case where both the WTRU 210 and the network are aware that the 

transmission is to be terminated. 

[0045] Alternatively, SI may be transmitted every time the buffer occupancy 

changes. Alternatively, an SI may be transmitted every time the buffer occupancy 

changes by a pre-defined or signaled amount (i.e., additional data is received in the 

buffer), even if the new data is not from higher priority logical channels. If the 

TEES is equal to zero then the SI triggering mechanism may be modified to allow 

the SI to be transmitted. The SI with TEES set to zero signals to the network that 

the WTRU is releasing the resources once the transmission of data in the HARQ 

buffers is completed and the UTRAN also releases the E-DCH resources. 

Alternatively, an SI may be transmitted in every HARQ transmission when the 

WTRU 210 is in CELL_FACH state or occupying E-RACH resources. 

[0046] In another termination option, the UTRAN may explicitly signal the 

end of the E-RACH transmission. Once the UTRAN determines the end of the E­

RACH message transmission, it signals to the WTRU 210 by transmitting a special 

value over the E-AGCH (e.g., a O grant). Or, the UTRAN signals to the WTRU 210 

by transmitting an RRC message over the F ACH or over the High Speed Downlink 

Shared channel (HS-DSCH) if the WTRU 210 is configured for HS-DSCH in 

CELL_F ACH state. Alternatively, the network signals to the WTRU 210 by using 

Ll signaling. This may include stopping the fractional dedicated physical channel 

(F-DPCH) or transmitting a flag or combination of pre-determined fields on the HS­

SCCH if the WTRU 210 is configured for HS-DSCH m CELL_FACH state, for 

example, using an HS-SCCH order. 
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[004 7] Alternatively, the termination of the E-RACH message may be 

established based on a lack of activity on the enhanced dedicated physical data 

channel (E-DPDCH) or enhanced DPCCH (E-DPCCH) transmission. 

[0048] The termination of the E-RACH part may also be established based on 

the status of the WTRU 210 scheduling requests. As an example, the UTRAN may 

monitor the received SI or Happy Bit status. If this information indicates low usage, 

the network may decide to terminate the current transmission of the E-RACH 

message so that the other WTRU s 210 may have an opportunity to access the 

resources. Alternatively, if this information indicates high usage and continued 

need with the Happy Bit set to unhappy, then the UTRAN may decide to transition 

the WTRU 210 to CELL_DCH state. As another alternative, the UTRAN may use 

the traffic volume measurement report (such as uplink RRC measurement report) 

to determine that the WTRU 210 does not have any further data or a small amount 

of data to transmit. 

[0049] Alternatively, the UTRAN may implicitly signal the WTRU 210 to 

release the E-RACH resource by not transmitting predefined physical channels or 

signals for a predetermined amount of time. In other words, the WTRU 210 releases 

the E-RACH resources if it does not receive any transmission from the UTRAN on 

either channel E-AGCH destined to the WTRU 210, E-RGCH associated with E­

RACH resource that is used by the WTRU 210, F-DPCH associated with the E­

RACH resource that is used by the WTRU 210, and/or, HS-SCCH or high speed 

physical downlink shared channel (HS-PDSCH) that is destined to the WTRU 210. 

[0050] Optionally, the UTRAN may indicate the reason for termination in the 

termination signal or termination message. Reasons for E-RACH termination may 

include, but are not limited to an RL failure, completion of the E-RACH 

transmission, and network congestion. 

[0051] Figure 8 is a flow diagram of the E-DCH resources released when the 

WTRU 210 transitions from the CELL_F ACH state to the CELL_DCH state. The 
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WTRU 210 operates without any E-DCH resources allocated 805. Upon receiving an 

E-DCH resource assignment on the AICH or E-AICH or a NACK on the AICH 

followed by a resource assignment index over the E-AICH, which may also be 

referred to as the WTRU 210 receiving an E-DCH index, the WTRU 210 may access 

the E-DCH resources allocated to it in the CELL_FACH state 810. The WTRU 210 

retains control of the E-DCH resources until it receives a reconfiguration message, 

(e.g., via the FACH or the HS-DSCH), indicating that a switch to the CELL_DCH 

state may be performed. The E-DCH resources are then released 815. And, the 

WTRU 210 may transition to the CELL_DCH state 820. If the UTRAN reconfigures 

the WTRU 210 to the CELL_DCH state with dedicated E-DCH resources while the 

WTRU 210 is transmitting over the E-RACH, then the WTRU 210 may release the 

E-RACH resources at the activation time that is specified in the reconfiguration 

message in the case of synchronous reconfiguration. Alternatively, the WTRU 210 

may release the E-RACH resources at a fixed delay prior to or after the activation 

time. Alternatively, the WTRU 210 may release the E-RACH resources 

immediately upon reception of the RRC reconfiguration message. 

[0052] Additionally, the WTRU 210 may be configured to release the E-RACH 

resources at the same time as it configures itself for a transmission over the 

dedicated E-DCH resources. Alternatively, the WTRU 210 may release the E­

RACH resources at a fixed delay prior to or after configuring itself for transmission 

using the dedicated E-DCH resources; or, release the E-RACH resources once the 

WTRU 210 is fully synchronized with the UTRAN with the dedicated E-DCH 

resources. 

[0053] Figure 9 is a flow chart of a procedure for releasing the E-DCH 

resources while in the CELL_FACH state or idle mode, when the E-RACH 

termination triggers occur. The WTRU 210 begins the E-RACH termination process 

905. The WTRU 210 may be configured to stop any E-AGCH, E-RGCH, and E-HICH 

reception procedures that are occurring 910. The WTRU 210 may be further 
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configured to stop any E-DPCCH and E-DPDCH transmission procedures that are 

occurring 915. The WTRU 210 may then perform a MAC reset procedure 920 and 

release HARQ buffers 930. The enhanced MAC-e/es reset procedure may include 

flushing the HARQ processes, discarding any remaining segments in the 

segmentation entity of the enhanced MAC-e/es and resetting the 

CURRENT_transmission sequence number (TSN) value to zero. Alternatively, if 

the remaining segment is from a DTCH or a DCCH logical channel the WTRU 210 

may resume transmission of the segment at a remaining process. An indication 

may be transmitted to the SRNC 240 via Iub signaling to discard any stored 

segment and reset the TSN reordering numbers. 

[0054] If the E-DCH has terminated and the DTCH or the DCCH 

transmission is active, the WTRU 210 may flush the HARQ processes 930 and 

discard any remaining segments in the segmentation entity of the MAC-i/is. 

[0055] The other logical channels or queues of the MAC-i/is entity that do not 

correspond to the CCCH are not reset. The N ode-B 220 may be configured to 

perform a reset of the MAC-is entity of the CCCH. In other words, any segment may 

be discarded and the expected TSN is set to its initial value. If the MAC-is entity is 

in the CRNC 230, Node-B 220 uses Iub signaling indicating to the MAC-is entity to 

perform a reset. In addition, the MAC-i entity associated to the E-DCH resource is 

reset (i.e., HARQ soft buffers are flushed). 

[0056] When the WTRU 210 performs a full MAC-i/is reset, the MAC-is entity 

in the SRNC 240 may be notified via a new Iub/Iur signaling that E-RACH access 

has been terminated; thus MAC-is entity in the SRNC 240 may also perform a 

reset. More specifically, when the N ode-B 220 terminates the E-DCH connection 

with the WTRU 210, it releases the E-DCH resources, flushes the HARQ buffers, 

and notifies the SRNC 240 or CRNC 230 that the connection has been terminated 

and thus the CRNC 230 or SRNC 240 also perform a reset of the MAC. The CRNC 

230 or SRNC 240 is notified via Iub or Iur signaling. A new control bit may be 
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introduced in the Iub or Iur frame format or a new frame format may be defined to 

signal to the SRNC 240 or CRNC 230 the release of the resources. 

[0057] Also, optionally, the reset of the MAC-i/is or only discarding of the 

segments may be performed after a time interval (Tr) because the termination of 

the E-RACH resource. The timer is also initiated in the network side. Tr may be a 

system configured timer signaled to the WTRU 210 via RRC message, via system 

information block (SIB), or preconfigured in the WTRU 210. The timer is initiated 

as soon as the E-DCH resources are terminated in the WTRU 210. 

[0058] The WTRU 210 may be configured to stop the timer if it is running and 

if the WTRU 210 attempts to perform E-RACH access. Also, the WTRU 210 may 

also stop the timer, if the WTRU 210 attempts the E-RACH access and obtains the 

E-DCH resources assigned, or the WTRU 210 obtains the E-DCH resources 

assigned and resolves the contention resolution phase. 

[0059] Alternatively, the WTRU 210, the Node-B 220 and/or the RNCs may be 

configured with a TSN_RESET_TIMER, wherein the WTRU 210 is configured to 

perform a TSN reset when the timer expires. Optionally, the WTRU 210 may 

perform a full enhanced MAC-e/es reset procedure when the timer expires. 

[0060] The E-DCH resources are released when a transition from 

CELL_F ACH to CELL_DCH occurs. 

[0061] The WTRU 210 and the RNC may reset the value of the last used TSN 

number (i.e., CURRENT_TSN) to the initial value upon the release of the E-DCH 

resource set being used by the WTRU 210. The WTRU 210 and the RNC may each 

include synchronized timers, wherein the expiry of the timer signals the release of 

the E-DCH resources. After the timer expires and the resources are released, the 

WTRU 210 may reset the TSN and optionally perform a full enhanced MAC-e/es 

reset procedure. 

[0062] Alternatively, the UTRAN may order the release of the resources. The 

UTRAN may signal the WTRU indicating that the resources must be released. In 
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this case, upon reception of the message, the WTRU 210 and UTRAN reset the TSN 

to an initial value. 

[0063] Alternatively, the TSN number may be reset upon the expiration of an 

inactivity timer. In this case, an inactivity timer may be started in both the WTRU 

210 and the network after the last MAC-e PDU is transmitted and received, 

respectively. If the timer expires, the WTRU 210 and the RNC resets the TSN to its 

initial value. Optionally, a full enhanced MAC-e/es reset procedure may be 

performed. 

[0064] In another alternative, the TSN number may not reset. The last TSN 

values used are stored in memory and continuously incremented for each new 

transmission, regardless of the E-DCH resource set being used or the time in which 

the transmission is taking place. 

[0065] Alternatively, the TSN number may be set to its initial value and 

optionally a full enhanced MAC-e/es reset may take place when a cell reselection 

occurs. Resetting the TSN or the MAC-e/es may always occur after the WTRU 210 

performs cell reselection. Alternatively, it may only occur when a serving radio 

network subsystem (SRNS) relocation occurs. The RNC may signal the TSN reset 

via an explicit enhanced MAC-e/es reset indicator or the WTRU 210 may implicitly 

detect that SRNS relocation has occurred due to the presence or the change of a new 

UTRAN RNTI (U-RNTI). 

[0066] Although features and elements are described above in particular 

combinations, each feature or element may be used alone without the other features 

and elements or in various combinations with or without other features and 

elements. The methods or flow charts provided herein may be implemented in a 

computer program, software, or firmware tangibly embodied in a computer-readable 

storage medium for execution by a general purpose computer or a processor. 

Examples of computer-readable storage mediums include a read only memory 

(ROM), a random access memory (RAM), a register, cache memory, semiconductor 
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memory devices, magnetic media such as internal hard disks and removable disks, 

magneto-optical media, and optical media such as CD-ROM disks, and digital 

versatile disks (DVDs). 

[0067] Suitable processors include, by way of example, a general purpose 

processor, a special purpose processor, a conventional processor, a digital signal 

processor (DSP), a plurality of microprocessors, one or more microprocessors in 

association with a DSP core, a controller, a microcontroller, Application Specific 

Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits, any 

other type of integrated circuit (IC), and/or a state machine. 

[0068] A processor in association with software may be used to implement a 

radio frequency transceiver for use in a wireless transmit receive unit (WTRU), user 

equipment (UE), terminal, base station, radio network controller (RNC), or any host 

computer. The WTRU may be used in conjunction with modules, implemented in 

hardware and/or software, such as a camera, a video camera module, a videophone, 

a speakerphone, a vibration device, a speaker, a microphone, a television 

transceiver, a hands free headset, a keyboard, a Bluetooth® module, a frequency 

modulated (FM) radio unit, a liquid crystal display (LCD) display unit, an organic 

light-emitting diode (OLED) display unit, a digital music player, a media player, a 

video game player module, an Internet browser, and/or any wireless local area 

network (WLAN) or Ultra Wide Band (UWB) module. 

* * * 
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CLAIMS 

What is claimed is: 

1. A wireless transmit/receive unit (WTRU) comprising: 

a receiver; 

a transmitter; and 

a processor; and 

wherein: 

the receiver and the processor are configured to receive a radio resource 

control (RRC) message indicating uplink resources for WTRU and medium access 

control (MAC) timer information; 

the transmitter and the processor are configured to transmit uplink data 

based on the indicated uplink resources; and 

the processor is configured to deactivate the indicated uplink resources in 

response to a MAC timer expiring, the MAC timer being configured based on the 

MAC timer information. 

2. The WTRU of claim 1 wherein the receiver and the processor are 

configured to receive an uplink grant associated with the indicated uplink resources 

and the transmitter and the processor are configured to transmit using the 

indicated uplink resources based on the grant. 

3. The WTRU of claim 2 wherein based on the receipt of the uplink grant, 

the WTRU does not deactivate the indicated uplink resources. 

4. The WTRU of claim 1 wherein the receiver and the processor are 

configured to receive a deactivation message and the processor is configured to 

deactivate the uplink resources based on the received deactivation message. 
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5. The WTRU of claim 1 wherein the MAC timer is based on a number of 

frames. 

6. A method comprising: 

receiving, by a wireless transmit/receive unit (WTRU), a radio resource 

control (RRC) message indicating uplink resources for WTRU and medium access 

control (MAC) timer information; 

transmitting, by the WTRU, uplink data based on the indicated uplink 

resources; and 

deactivating, by the WTRU, the indicated uplink resources in response to a 

MAC timer expiring, wherein the MAC timer is configured based on the MAC timer 

information. 

7. The method of claim 6 further comprising receiving, by the WTRU, an 

uplink grant associated with the indicated uplink resources and transmitting, by 

the WTRU, using the indicated uplink resources based on the grant. 

8. The method of claim 7 wherein based on the receipt of the uplink 

grant, the WTRU does not deactivate the indicated uplink resources. 

9. The method of claim 7 further comprising receiving, by the WTRU, a 

deactivation message and deactivating, by the WTRU, the uplink resources based 

on the received deactivation message. 

10. The method of claim 7 wherein the MAC timer is based on a number of 

frames. 
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ABSTRACT 

A method and an apparatus is provided for transmitting uplink data on 

uplink resources. The method and apparatus includes receiving a radio resource 

control (RRC) message indicating uplink resources for wireless transmit/receive 

unit (WTRU) and medium access control (MAC) timer information, transmitting 

uplink data based on the indicated uplink resources, and deactivating the indicated 

uplink resources in response to a MAC timer expiring, wherein the MAC timer is 

configured based on the MAC timer information. 
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