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

component cartiers in the first timing advance group.

[0102] Processor 280 and/or other components of user equipment I15-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
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

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 muitiple 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 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
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
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
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 and/or processor 280 may be configured in some
embodiments to support parallel random access procedures across multiple timing advance
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
Channe! Quality Indicator (A-CQI) being triggered within these parallel random access

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
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-1 and DL-1 respectively. Tiniing group 310-a also includes a
secondary cell 330-a, which includes an uplink component carrier UL-2 and a downlink
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
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] FIG. 3B shows an example of a configuration 300-b of timing advance groups in
accordance with various embodiments and based on configuration 300-a of FIG. 3A.
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
may be 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

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 F1Gs. 1, 2, 4, 7B, 8B, and/or 9B. With
configuration 300-b, multiple component carricrs, such as UL-1, UL-2, UL-3, DL-1, DL-2,
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 cartier in the multiple component carriers may be included in
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 DI-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
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
carrier may be the determined reference downlink component carrier. The 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. The

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
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
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.

[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,
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 atternpt for the first timing advance group. 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
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 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
it is equipped with a repeater, whether it is always on or periodically turned off, whether it is
anew 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
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
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
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,
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 downlink control channel
transmitted on a downlink component carrier that is not linked with the uplink component
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 contrel channel to

enable 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,
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
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

downlink component carrier.

[0117] FIG. 4A, FIG. 4B, and/or FIG. 4C show examples of random access procedures
400-a, 400-b, and 400-¢ 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

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
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 of DCI format 1A may be
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configured to initiate the random access procedure. As illustrated in the figures, eNB 105-
may transmit a DCI format 1A message to UE 115-j on a Physical Downlink Control
Channel (PDCCH). The format 1A Cyclic Redundancy Check (CRC) may be scrambled with
a Cell Radio-Network Temporary Identifier (C-RNTI). The remaining fields of the format
1A 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 ‘1°); preamble index (6 bits);
Physical Random Access Channel (PRACH) Mask Index (4 bits). The remaining bits in
format 1A for compact scheduling assignment of the one Physical Downlink Shared Channel
(PDSCH) codeword may be set to zero. Other embodiments may utilize other field settings.

In addition, some embodiments may utilize other DCI formats.

[0120] In some embodiments, the PDCCH may be transmitted in UE-specific search space
(UESS). For example, some embodiments may not allow PDCCH for downlink data arrival
using format 1A 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
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
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] Tuming to FIG. 4A, random access procedure 400-a shows an example where a
UE-specific search space may be utilized to send PDCCH for the RAR grant. Procedure 400-
a shows PDCCH transmitted from eNB 105-i in UESS 410-a as DCI format 1A (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 1) to eNB 105-i. In this example,
PDCCH for RAR grant (message 2) may be sent from eNB 105-1 in UESS 420-a. In some
embodiments, this could be on the same SCC as message 0 or a different CC, depending on
whether CIF is enabled for user equiprnent 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 eNB105-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
Identifier (RA-RNTTI) 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 1C is used.
In some embodiments, only DCI format 1A may be utilized. In some cases, the DCI format
1A may confirm to the UESS format. This may result in the number of PDCCH blind
decodes not increasing. Embodiments such as procedure 400-a may apply to non-contention

based timing advance groups.

[0124] Tuming to FIG. 4B, random access procedure 400-b shows an example where a
CSS on 2 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
MAC layer based handling. Procedure 400-b shows PDCCH transmitted from eNB 105 in
UESS 410-b as DCI format 1A (message 0) to user equipment 115-j. User equipment 115+
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.
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 eNodeB 105-
j and user equipment 115-j. The PDCCH scheduling the PDSCH may utilize UESS 430-b in

S0Ime cases.

[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 DCIin CSS. CIF may
be added in DCI format 1A, for example, and may enable cross-carrier scheduling in the
RAR grant. Additionally, or separately, CIF may be added in DCI format 1C. A
combination these approaches, or splitting PDCCH decoding candidates may increase the
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 for DCI format 1C
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and/or use it for message 2. In this case, there may be no cross-carrier RAR grant for DCI

format 1A, but may be allowed only with DCI format 1C.

[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
index may be utilized to enable a cross-carrier random access procedure. As an example, 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 1A message 0. The CC index and/or the TA group index may also be included with
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 PCC 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
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
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
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

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
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 onits 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
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.
Procedure 400-c shows PDCCH transmitted from eNodeB 105-k in UESS or CSS on SCC
410-c as DCT 1A message 0 to user equipment 115-k. User equipment 115-k may make a
random access attempt by sending a random access preamble as PRACH message | 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.
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

S0IN¢ cases.

[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 SCC timing advance groups.

[0132] FIG. 5 shows one example of a table 500 that includes timing advance group
indexing information in accordance with various embodiments. Different CCs or cells may
be grouped into different timing advance groups. In this example, a primary cell, Pcell, and
two secondary cells, Scell-1 and Scell-2, may be grouped together and identified by a TA
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group index, “0” 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, “1” 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
embodiments. This information may be configured for a user equipment 115 by a base
station 105 and signaled to the UE 115 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
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
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
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] FIG. 6 shows an exemplary configuration 600 of multiple timing advance groups
that may utilize parallel random access 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
timing advance groups that inclnde 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. 7A, a block diagram illustrates a device 700-a that supports
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. 4B, 4C, F1G. 7B, and/or FIG. 9. The device 700-a may also be
aprocessor. The device 700-a may include a receiver module 705, a random access module
713, a timing advance group index module 720, a reference downlink component carrier
module 725, and/or a transmitter module 730. Each of these components may be 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
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

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-
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

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
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 720 may receive TA group
indexes that include a single bit of information. A first configuration of the single bit of
information may indicate that the timing advance group includes a primary component
carrier; a second configuration 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 of bits that the timing advance group module 720 may utilize

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) 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 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
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
tespect to the first random access procedure and the second random access procedure.

Performing the power prioritization may include performing an equal power scaling with

ONEPLUS - EX

. 1002



WO 2013/040026 PCT/US2012/054848

10

20

25

30

37

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
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.
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
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 cxample, a primary group may be given the highest priority,
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
module 715 in particular may not expect to receive more than one aperiodic Channel-State
Information (CSI) 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
1, may utilize a message 3 PUSCH in subframe n+7. A component carrier 2 RAR grant in

subframe n+1, delay bit set to 0, may utilize a message 3 PUSCH in subframe nt+7. Asa
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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 1. The PUSCH corresponding to the RAR grant with A-CQI set to 1
carries the A-CQI feedback.

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

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
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
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 SCCs.

[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 UE-specific search space. The receiver module 705 and/or
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
corresponding to the sct of SCCs 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 may be 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
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.

[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
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
when the first random access procedurc 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
group of carriers comprising a primary 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,
such as personal computcrs (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. 1,
FIG. 2, FIG. 4A, FIG. 4B, 4C, FIG. 9, and/or device 700-a of FIG. 7A

[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 comumunicate 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
module 750 may be configured to communicate bi-directionally with base stations 105 of
FIG. 1 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 antennas 740. While the user equipment 115-b may
include a single antenna, the user equipment 115-b will typically include multiple antennas
740 for multiple links.

[0157] The memory 780 may include random access memory (RAM) and read-only
memory (ROM). The memory 780 may store computer-readable, computer-executable
software code 785 containing instructions that are configured to, when executed, cause the
processor module 770 to perform various functions described herein (e.g., call processing,
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
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
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
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,

[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
reference downlink component carrier receive module 725 of FIG. 7A. Parallel random
access control module 717, 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. 7A.

[0161] Turning next to FIG, 8A, a block diagram illustrates a device 800-a that supports
multiple timing advance groups for user equipment in carrier aégregation. In some
embodiments, the device 800-a may be the user equipment 115 described with reference to
FIG. 1, 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
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
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

ONEPLUS - EX

. 1002



WO 2013/040026 PCT/US2012/054848

10

20

30

42

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

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

[0163] The receiver module 805 may receive information 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
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
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
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

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

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
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 catriers in the first timing advance group.

[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 815 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
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
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
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
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
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 have different activity factors. A
component carrier may periodically be turned on and carries muech less frequent downlink
information compared with a regular carrier. It may then be preferable to avoid using this
component cartier 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.

[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 linked with the first timing advance group; and/or 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.

[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 downlink control channel transmitted on a downlink
component carrier that is not linked 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] FIG. 8B 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,
such as personal computers (e.g., laptop computers, netbook computers, tablet computers,

etc.), cellular telephones, PDAs, digital video recorders (DVRs), internet appliances, gaming

ONEPLUS - EX

. 1002



WO 2013/040026 PCT/US2012/054848

10

15

20

30

45

consoles, e-readers, etc. The user equipment 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 may be 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. 7A and/or device
800-a of FIG. 8A

[0173] The user equipment 115-¢ 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
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
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
processor module 870 to perform various functions described herein (e.g., call processing,
database management, message routing, etc.). Alternatively, the sofiware 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
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

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
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-¢ 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
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
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. 8A. User equipment
115-¢c may also include a timing adjustment module 835, whose function has been described
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 illustrates 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.
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 scarch 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.

[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-
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

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

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 UE-specific
search space. Other embodiments may utilize a common search space on the primary
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
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
timing advance group index to the transmitter module 930, from where the timing advance
group index may be transmitted as 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

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
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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 does not include a primary component carrier. The timing advance group
index generation module 920 may also work with timing advance groups that also include
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.

[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
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.

[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 identity 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 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

perform a second random access procedure associated with a second timing advance group of
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component cartiers 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
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.

[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
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
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.

[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
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 115 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.

[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
search space module 910 may generate and/or transmit an access grant on a primary
component carrier (PCC) of a nser 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

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 UE-specific search space. Transmitting the
random access grant may include transmitting 8 PDCCH message in a common search space
of the PCC.

[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 of SCCs with the random access grant.. A configuration of TA
groups corresponding to component carriers configured for the UE may be transmitted ih
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

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
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
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. 1 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
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
communications module 975. Base station 105-b may be 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
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.

[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

ONEPLUS - EX

. 1002



WO 2013/040026 PCT/US2012/054848

10

15

20

25

30

52

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
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
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 105-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.

[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.
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
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 downlink 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-a may be an example of the parallel random access module 915 of FIG. 9. UESS
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 FIG. 104, a flow diagram of a method 1000-a for providing cross-
carrier management for multiple timing advance groups is provided. Method 1000-a may be
implemented various devices including, but not limited to, the base stations 105 described
with reference to FIG. 1, FIG. 2, FIG. 44, FIG. 4B, 4C, FIG. 9B, and/or device 900-a of FIG.
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
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 cartier and a second timing 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
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

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
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

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. The identified

component carrier may be utilized for a random access attempt.

[0206] Some embodiments may enable cross-carrier random access response procedure
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 FIG. 10B, 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
implemented on various devices including, but not limited to, the 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. Method 1000-b may be an example or utilize aspects of method 1000-a of FIG. 10A.

[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
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
identifier.

[0209] Turning to FIG, 11A, 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.
9B, and/or device 700-a of FIG. 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

procedure management. Some embodiments may further include utilizing 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
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
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 S1B2

linkage as previously discussed.

[0211] Turning to FIG. 11B, a flow diagram of a method 1100-b for providing cross-
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 may be
an example of or utilize aspects of method 1100-a of FIG. 11A.

[0212] Atblock 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,
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-catrier 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
systems and/or 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
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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. 4B, 4C, FIG. 9B, and/or device
900-a of FIG. 9B.

[0214] At block 1208, 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.

[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
transmitting a first random access attempt with respect to the first timing advance group of
component carriers prior to transmitting a second random access atternpt 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 embodiments, the first random access procedure may include a non-
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 component carriers.

[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. Asa
result, the first and second random access responses may not be transmitted in the same
subframe. Some embodiments may include triggering an aperiodic channel quality indicator

(A-CQD).
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[0218] Tuming to FIG. 12B, a flow diagram of a method 1200-b of performing multiple
parallel random access procedures is provided. Method 1200-b may be implemented on
systems and/or 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. In some embodiments, method 1200-b
may be implemented on systems and/or devices including, but not limited to, base stations
105 deseribed with reference to FIG. 1, 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.

[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. Atblock 1215, an equal
power scaling may be performed with respect to the first random access procedure and the

second random access procedure.

[0220] FIG. 13 shows a flowchart of a method 1300 for utilizing timing advance group
synchronizgtion information. Method 1300 may be implemented on systems and/or 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. In some emboditments, 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] At block 1305, a reference downlink component carrier may be determined. At
block 1310, the reference downlink component carrier may be utilized for timing adjustment
within a first timing advance group from multiple timing advance groups. Bach timing

advance group may include at least one downlink component carrier.

[0222] In some embodiments, a second timing advance group includes a primary
component carrier. In some embodiments, determining the reference downlink component
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, determining the reference downlink component carrier may
include determining the reference downlink component carrier from an RRC configuration.
In some aspects, multiple timing advance groups may share a common reference downlink
component carrier. The common reference may be the UE-specific primary component
carrier. When more than one downlink carrier is designated as a PCC for a particular UE,
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
timing advance groups as determined by base station 105 based on channel and interference
conditions expetienced 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 UE is provided. Method 1400 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. 9B, and/or device 700-a of FIG. 7A
and/or device 800-a of FIG. BA.

[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
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 of SCCs based on
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. Atblock 1425, the UE may complete the random access procedure using a
carrier in the set of SCCs to obtain TA information applicable to the set of SCCs.

[0225] Receiving the downlink control message may include detecting a PDCCH message
in a UE-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 of SCCs based on the MAC PDU. Some embodiments may further
include receiving a configuration of TA groups corresponding to component carriers
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
SCCs 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 SCCs.
Transmitting the response to the downlink control message further include determining an
SCC to transmit the PRACH based on the identifier.

[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
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
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 FIG. 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
including, but not limited to, the 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.
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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.
At block 1520, TA information applicable to the set of SCCs may be transmitted to complete

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

[0231] Transmitting the downlink control message may include transmitting a PDCCH
message in a UE-specific search space. Transmitting the random access grant may include

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

[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 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. A reference downlink CC may be

transmitted for completing the random access procedure based on the TA group index.

[0233] In some embodiments, method 1500 may further include transmitting a TA group
index comresponding 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
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
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. 8B, FIG.
9B, and/or device 700-a of FIG. 7A and/or device 800-a of FIG. 8A.

[0235] At block 1605, multiple component carriers as part of a carrier aggregation

operation may be identified. The multiple component carriers may include one or more
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downlink ecomponent 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 may be included in one of the timing advance groups. Atblock 1615, a
first timing advance group from the multiple timing advance gronps may be identified. At
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] In some embodiments, the method further includes receiving 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.

[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

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
component carricr 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
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 with a random

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
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
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
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

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
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 carricrs may
have different activity factors. A component carrier may periodically be turmed 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 catrier 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.

[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
specific details for the purpose of providing an understanding of the described techniques.
These techniques, however, may be 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
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
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 programmabile 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
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.

[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
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,
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
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
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
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.

{0250] WHAT IS CLAIMED IS:
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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 tirhing 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—contentipn 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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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 | 1210
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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 [1210-a
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Perform an equal power scaling with respect to the first random
access procedure and the second random access procedure. \
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FIG. 13

ONEPLUS - EX. 1002



WO 2013/040026 PCT/US2012/054848

23/25
1400
~
Receive a downlink control message configured to initiate a
random access procedure \
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Transmit a response to the downlink control message on a
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Receive an access grant on a primary component carrier (PCC) of
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on the random access grant \
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the set of SCCs \
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random access channel (PRACH) \
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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 \
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of SCCs to complete the random access procedure using a carrier
‘ in the set of SCCs
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aggregation operation where the multiple component carriers
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4
Determine multiple timing advance groups where each
component carrier in the multiple component carriers is included
in one of the timing advance groups \
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Y
Identify a first timing advance group from the multiple timing
advance groups \\\
1615
y
Determine a reference downlink component carrier for the first
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1 1620
Utilize the determined reference downlink component carrier for
timing adjustment within at least the first timing advance group \

1625
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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-HALT (1-866-999-4258).

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

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

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

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

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

NOT GRANTED

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

page 3 of 4

ONEPLUS - EX. 1002



SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PTO/AIA/80 (07-12)

Approved for use through 11/30/2014. OMB 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 OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| 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:

Practiti iated with Cust Number:
0R| ioners associated with Customer Number 03624

I:l 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 only 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:

El The address associated with Customer Number: 03624
OR

Firm or .
Individual Name | YoIpe and Koenig, P.C.

Address

City State Zip

Country

Telephone 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 signature and title is supplied below is authorized to act on behalf of the assignee

Signature /\va/ Date NO\)(W\)&VL 25 2013

Name HCJ Advisors LLC, as Trustee, by Bruce Bernstein | Telephone 302-573-3819
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 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 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-8199 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 salicited 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

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

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

9. Arecord 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 Suz—;l'g(t;)l in
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 Sullaj-;l'g(t:)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1720
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Electronic Acknowledgement Receipt

EFS ID: 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-MAY-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 s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (if appl.)
1040702
1 Qath or Declaration filed SIG_2_1853U?D(I)36F_Declarat|ons. no 9
28a556903c130e6e720ed4f4d32b0ad44d
a365b
Warnings:
Information:
121284
) Information Disclosure Statement (IDS) SIG_ 2. 1853US06. IDS_ efs. PDF no 12
Form (SB08)
43cebfa47a4ef8c8d1faal2f861296a30d163]
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
57390
3 Transmittal Letter SIG_2_1853US06_IDS_Transmit] no 3
tal_Letter.PDF
a3d290956bc97757a0f0a7866727113bfod
1c305
Warnings:
Information:
1257448
4 Application Data Sheet SIG_2_1853US06_ADS.PDF no 11
06cf64024ab238ec621411ee2d3af3dab204
Warnings:
Information:
334317
5 Drawings-only black and white line SIG_2_1853US06_Drawings_ef no 9
drawings s.PDF
b19927c89225ac9a1b56140baa363311235|
9defS
Warnings:
Information:
103936
6 SIG_2_1853US06_Application_| yes o

efs.PDF

1cd815f76ac803b7f03097cc3ec36beb04el
f8bc
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Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 18
Claims 19 20
Abstract 21 21
Warnings:
Information:
123874
7 Assignee showing of ownership per37 | SIG_2_1853_US06_Statement_| no 3
CFR 3.73 under_37_CFR_3_73c.PDF
b18ea871a2448e45a8e9e92ce4f9fffaae1 b4
e7c
Warnings:
Information:

160838

8 Power of Attorney S16.2.1 853US(16_;§|\:Ner_to_Pr no 2
osecute. 5cb5799130e7cd1fd3b07260c2dca3ab169)
bbab1

Warnings:
Information:
34984
9 Fee Worksheet (SB06) fee-info.pdf no 2
9955735179890b068af3d 102996 13aa2964]
915e1
Warnings:
Information:
Total Files Size (in bytes){ 3234773
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

The Privacy Act of 1874 {B.L, 83.579) requires thal yous be given cerlab informalion in connection
with your subndasion of the altachad form related o 8 palent application or patant. Accordingly,
pursiant (o the requiremants of the Ant, please be advised that: {1} the gonsral authority for the
solffection of this information ia 35 ULS.Q0 DAY () furnishing of the frmation solicited s voluntary:
and (3} the principat purposs for which the information v used by the U8 Patent and Trademak
{¥fing is o process andi examing yowr suhmission related o a patent applivation o patent. yoe do
not furnish the requested information, the LS. Patent and Trademark Office may nol be able to
process andiar examing your submission, whdoh raay result in {atnination of proceedings or
abandonment of the application or expiration of the patent.

The informatin provided Dy you i this form will he subjest o the following routine uses:

1. Tha indormation on s form will be treated confidentially to the extent allowed uviler the
Freedom of informiation Act (5 L.S.C. 583} and the Privacy Act (5 U.8.02 §533a). Records from
this syslem of records may be disclosed o the Departrent of Justice ke determine whather
discfosure of these records is required by the Freadom of information Act
& record from this system of records may be disclosad, as a routine use, i the course of
prosending evidence o a court, magisirate, or gdministrative tribonal, inchuting disclosures in
opposing counsel i1 the course of satilemeant negotiations.
& rzourd in this systam of records may be disciosud, 28 a roidine use, o & Member of
Congress submitting a request bwoldng an individuatl, to whar the repsord pertains, when the
individuat hos requested assistanca from the Member with respedt to the subject matier of the
record.
4. Avrpcord Iy thin system of records may o disclosed, as a routing usg, 10 8 contractor of the
Ageney having nead for the information in order {o padform a contradt, Recipients of
information shalt be required o camply with the requirements of the Privaoy Aot of 1874, as
amendad, pursuant o 5 U.8.C. 552a(m,
A record relatad o an hdamational Apgdication fled under the Patant Cooperation Treaty in
this system of records may be divclosed, a8 @ smutine use, 1o the International Bureau of the
World intsdieciual Property Organization, pursuant 1o the Patent Cooperation Trealy.
A rroard in this system of moneds may be disclosed, a8 8 rastine use, (o ancther fxderal
agency for purposes of Nationa! Secudly review (35 U .8.C. 181} and for review punsgantio
the Atomic Enargy Act (42 U.S.C. 218()).
A record from this systern of records may be disclosad, as a routine use, to the Administrator,
General Senvices, or hisfher designee, during an inspaction of records consuctad by GSA as
part of st agency's responsibility 1o recomimand improvernents in records manageraent
practions ard programs, under authority of 44 1,.8.C. 2804 and 2806, Such diaclosurs shall
be made in accontance with the GSA regulations goveming inspeciion of records for this
purpose, and any other relevant { Le., B8A or Cormarce) directiva. Sush disclosurs shall not
be usert to make determinations abou! mdividuals.
Aracord froot this systam of renords may be disclosed, as a rauling use, 1o the public after
sither publication of the appiication pursgant 16 33 U.S.C. 122(b) o issuante of a patent
pursuant iy 35 118, 181, Furibee, 3 record may be gisoiosed, subject o the mitations o 37
OFR 1,14, ax a routine use, 1o the public i the record was Bled it an application which
becams abandaned or in whioh the proceadings were tlerminated and widoh application i
refarenced by either g puldished application, an agplication open to public inspadction or an
iasued patent.
8. A rstord from this system of records may be disclosed, as a routine use, to a Faderal, Slale,
af ocal law enforcement agancy, If the USPTQ ecomes aware of & violation or potential
viotation of taw of reguiation.
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PTO/AIA/01 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB 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, | hereby declare that:

This declaration P
is directed to: D The attached application, or

14/319,608

[i] United States application or PCT international application number
June 30, 2014

filed on

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

| believe that | 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 Date (Optional) :

1 Y '{
Signature: ‘ ?@% Q /Qgﬁf

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. call 1-800-FT(-9199 and select option 2.
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DECLARATION (37 CFR 1.83) FOR UTIITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEEY (37 OFR 1.78}
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METHOD AND APPARATUS FOR TERMINATING TRANSMIGSION OF A MESSAGE
IN AN ENHANCED RANDOM ACTCESS CHANNEL
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invantion

As-the balow named inverdos, § herghy dedlare that
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o | The atiached application, or
i direcied to: o] atiached application, o

—_— o 14/319,608

B United States applicstion or POT international application rumber

June 30, 2014

fHad on

The stove-idantdied application wis mads or avthorized 1o be mada by me.

| palieve that { am the oviginal inventor o an original joint inventor of a olgined invendion in the appdication.

§ hereby acknowiadge that any willid faise statar ade in is declzration is punishable unger 18 U.R.C. 100
by fine or imprisonment of not more than five (8) ye:ésr ar bath.

WARNING:

Patitionedapplicant is cautioned 1o avold submitting parsonal information in dosumernds filed in 3 patent appiication that may
confrinute o kenty thelt. Personal information sush as social secuwrily '--.,rr3§>£>r<- ke ascouat rsmbsm aF cradit cand numbnes
{othey than 8 sheck of cradit cant authorization on FTG-2038 submitted for payment purposea) i3 naver required By the USPTG
o suppord @ potition or an application I this type of personal information is included in doguments submiited o the USPT
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USHFTG Fatiionedapgiisant s advised thet the record of & patent application is avaiiable to the public afier publication of the
application {uriass a non-publication request in compliance Wittt 37 GFR 1.213(8) is made i the appicalion) o issiance of 9
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referenced in 8 pudiished application o a0 seued patont {see 37 OFR 1141 Chracks and ¢radit card authorization forms
FTG-2088 aubmitted for gayment purposes are not ratained in the a;:ps‘i»:atéon fie and therefore are nol publicly availabie.

LEGAL NAME OF INVENTOR

fetyrdiar SR8 ) S e 3 Y
frventon Ch i‘iéfm;}%}t;{ AQ' Lave Lals {Optional} RRENS YW
Nate: A0 spplication dats sheat (FTORE/ R or eguivalent), includng naning e entivs invantive aotity. mast gcoompany this form or must have

 FTOIAIADY form ier facts aodiongl vantar,

iR OF 18t

? 4 :H“andtw Vi
FTO Thne wily ym}z d\\\_at«\'

\_Ic.p&m"nw) ":( S
H ompiete ..,:,.i>c3 R fa Wi ::@ &
YU RRUES 1 comginty TS RNGHAY § S B, shi
8N U E. Dopusingn of st QL Box TR, & dria, 's*r\ FIXVT-450, OO ROT BERD FEES OR CUMPLETED FORME
JIEND T Coramissionss for Patanty, PO, Rox 14350, Alsxandtis, V& 223334458,

I pOU NOOY SRNUSIANCE 1N OHMNQENG 1He Rover, sl LBUH-PTDRISY ass Suieef daun 2.

THEY ADDRE

€8,

ONEPLUS - EX. 1002



PTQIAISAT (08
o thratgh O4UF12018, OMB 08510038
U8 DEPARTHENT OF JORMMERN
; 8 gisidays & watis OME oot nw‘be:

ﬁ.so'o»‘«d Yor yse
133, Patent and Tras
U the Pagenvark Radudtion A of 1688, no pereoas are ot e resnond fo 5 eofisvtion of ifonmatiny wnk

DECLARATION (37 CFR 1.63) FOR UTHITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1L.7T8)

Tie of | METHODR AND APPARATUS FOR T&RMENAY%?@{B TRANSMISSBION ’i}i‘" 13\ ME&QAbﬁ
invention | IV AN ENHANCED RANDOM ACOESS CHANNEL
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LUSPTQ. Peatitionayagplicant is advined that the record of 3 vaterd applivalion is svaiiable o the public after publication of the
application {undess 8 non-publication request in porvipiiance with 37 OFR 1.213(a) 18 reade i the gpplication) or issuance of a
paterd. Furthesmore, the record fromt a0 abansiored sppiisation may aiso be svailable (o the pubic i the application is
refarenced int o pubdishad application or an lasusd patend (sex 37 OFF 1.14). Chacks and aradit card sushovization forms
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Frivacy Act Statement

The Privacy Act of 1374 {P.L. $3-87¢) requires that you be given cerlain informatinn in gonneclion
with your submission of the altached form related to & patent application or patent. Actordingly,
pursuiant 1o the requirements of the Act, please be advised that: {1} the general autharity Jor the
cofiaction of this information s 35 B.8.C. 2{bY2) {2} urnishing of the information soliciied is voluntany
ant {3} the principal purposs for which the information is used by the U .8, Fatent and Trademark
Office is to process andior examing your submisaion reladesd 10 8 patent spplicatinn of patent # you do
not Renish the reguesied information, the U8, Palent and Trademark Office may not e able to
process andior axaming your submission, which may sl in teraination of proceadings of
abandonment of the apdication of axpiration of the patent.

The information provided by you in this form will be subject 10 the following routing uses.

The iformation on his form will by irested confidentially 10 the sxdent alowad under the
Fraadom of information Act {8 U.8.0. 553) and the Privany Act {& U.8.C 852a). Reoords fram
this systsen of records may be disclused to the Departrent of Justice 10 determine whather
disciosurs of thase racards is required by the Freedom of information Act,

2. Avrecord from this system of rexords may be disclosed, as & routine use, in the course of

presanting evidence 1o 8 courd, magistrate, or adminiatrative tnbunal, including disclosures i

coposing counsel in the course of seltfement negoliations.

A record in this sysiem of records may be disclosed, a3 & routine usea, fo & Mamber of

Congress submitling a requast kwolving an individual, o whont the recoed pertaing, whern the

individual has requasted assistance from the Member with raspeat to the subjeat matter of the

secord.

4. Avrecord in this system of records may be disclossd, ax g routine use, fo & conbraciar of the
Agency having néad for e idormation in order 1o perfornt a contrant. Recipients of
information shail be requirad i comply with the reguirementis of the Privacy Aot of 1874, as
amended, pursuant to 5 LLE.C. 882a{m).

5. Avrecord relgted o an indemational Application filed under the Palent Croperation Trealy in
this system of records may be disclosad, as @ routineg uss, to s intermatinnal Bureau of the
World inteflechial Properly Qrganization, pursuant io the Patant Cooparation Traaty

8. Arecwrd in this system of records may be gdisclosed, as 2 roufing use, o ancther fedaral

agancy for purposes of National Security raview (38 U.8.C. 181} and for review pursuant to

the Alomic Energy Act (42 U.S.C.218{Ch.

Arecard from this system of records may be disclosed, as a routing use, o the Administrator,

Gensral Services, or hisfher designies, during an inspeciion of records conducted by GEA a8

part of that ageney’s reaponsibility {o recommand improvementis in racords managamant

practicss and programs, under guthorily of 44 1L8.C. 2804 and 2808, Such disclosure shatl
be mada in accordancs with the GSA mgulations governing inspection of records for this
purpase, and any other ralevant { Le., GSA or Commarce) dirgative. Such discloawre shall nat

e used 1o ke determinations sbout individuals,

A, A rscord from this system of records may be disclosed, as a routine uss, 1O the public after
aithar publication of the applicalion pursuant 1o 35 UL.8.C. 122{b} o issuance of a patant
oursuant to 35 UR.C. 151, Further, & record may b disclused, subject ty the limilations of 37
OFR 1,14, a3 = routine use, o the publicif the record was filed in an application which
pecams abandoned or irtwhich the provesdings were terminatad and which application is
refarenced by sither & published application, an application opsa §o pukdis inspection of an
issuad patent.

g A record froam this systam of recorsds may be disclosed, a3 & routing use, to a Federal, State,
or focal law snforcament agenay, if the LISPTQ becomes aware of a viglation or polerdial
vistatinn of law of reguidation.
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PTO/AIA/OT (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

DECLARATiON (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USiNG AN
APPLICATION DATA SHEET (37 CFR 1 76) ’

Titeof |METHOD AND APPARATUS FOR TERMINATING TRANSMISSION OF A MESSAGE
Invention | IN AN ENHANCED RANDOM ACCESS CHANNEL

As the below named inventor, | hereby declare that:

This declaration .
is directed to- The attached application, or

14/319,608

United States application or PCT international application number

June 30, 2014

filed on

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

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

| 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

Eldad M. Zel(’ Date (Optional) : 4/7 !/S/

Inventor: {

Signature: y7¢// ﬁ., /

Note: An application data she OISBI'}é r equwalent) including nammg the entire inventive entity, must accompany this form or must have
been prevxousty filed. Use an additional PTO/AIA/01 form for each addxtsona! mventor V

This collection of information is requrred by 35 U.8.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 amotint 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-9799 and salect option 2.
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INFORMATION DISCLOSURE

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

Application Number

Filing Date May 23, 2019
First Named Inventor Pelletier et al.
Art Unit

Examiner Name

Attorney Docket Number | SIG-2-1853US06

U.S. PATENT DOCUMENTS

EXAMINER FILING DATE IF
INITIAL DOCUMENT NUMBER DATE NAME CLASS SUBCLASS APPROPRIATE
6,167,248 12/2000 Hamalainen et al.
6,246,692 06/2001 Dai et al.
6,721,566 04/2004 Longoni et al.
6,845,238 01/2005 Muller!
7,079,489 07/2006 Massie et al.
7,145,889 12/2006 Zhang et al.
7,406,314 07/2008 Sharma?
7,477,609 01/2009 Agin
7,480,269 01/2009 Heo et al.3
7,508,792 03/2009 Petrovic et al.4
7,643,515 01/2010 Willenegger®
7,890,094 02/2011 lwamura®
7,894,390 02/2011 Nakamata et al.
8,259,752 09/2012 Terry et al.
8,989,082 03/2015 Wigard et al.
9,844,093 12/2017 Pani et al.
2003/0223452 12/2003 Toskala et al.
2004/0052229 03/2004 Terry etal.”
2004/0068505 04/2004 Leeetal.
2004/0117860 06/2004 Yietal®
1 Corresponds to JP 2003-509982
2 Corresponds to JP 2007-531350
3 Corresponds to RU 2305372
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
DATE CONSIDERED

EXAMINER

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

5740949-1
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Application Number
Filing Date May 23, 2019
INFORMATION DISCLOSURE First Named Inventor Pelletier et al.
STATEMENT BY APPLICANT  [iiuni
(Not for submission under 37 CFR 1.99) Examiner Name
Attorney Docket Number | SIG-2-1853US06
ETﬁIA'IA'II,"-\\IER DOCUMENT NUMBER DATE NAME CLASS SUBCLASS TI;::‘F\%IIZQ-IF:TIE
2005/0026623 02/2005 Fisher
2005/0053035 03/2005 Kwak et al.
2005/0054298 03/2005 Chen
2005/0101299 05/2005 Farnsworth
2005/0180371 08/2005 Malkamaki et al.
2005/0249163 11/2005 Kimet al.
2005/0250504 11/2005 Mikola
2006/0023629 02/2006 Kimet al.®
2006/0026490 02/2006 Rinne et al.
2006/0039326 02/2006 Jeong et al.
2006/0116118 06/2006 Charriere et al.
2006/0140154 06/2006 Kwak et al.?®
2006/0142032 06/2006 Derakhshan et al.
2006/0172739 08/2006 Wigard et al.
2006/0182065 08/2006 Petrovic et al.
2006/0251027 11/2006 Chun etal.
2006/0280145 12/2006 Revel et al.
2007/0047445 03/2007 Usuda et al.
2007/0115871 05/2007 Zhang et al.
2007/0135113 06/2007 Moinet et al.!"
2007/0189237 08/2007 Jaatinen et al.
2007/0206531 09/2007 Pajukoski et al.
2007/0213059 09/2007 Shaheen
2007/0223609 09/2007 Obuchi et al.

9 Corresponds to RU 2005122724
10 Corresponds to KR 2006-0054117
11 Corresponds to EP 1 796 416
EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if notin
conformance and not considered. Include copy of this form with next communication to applicant.
5740949-1
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Application Number
Filing Date May 23, 2019
INFORMATION DISCLOSURE First Named Inventor Pelletier et al.
STATEMENT BY APPLICANT  [iiUni
(Not for submission under 37 CFR 1.99) Examiner Name
Attorney Docket Number | SIG-2-1853US06
ETﬁIA'IA'IIRIER DOCUMENT NUMBER DATE NAME CLASS SUBCLASS TI;::‘I'\E?)I;II:.IF:TIE
2008/0008152 01/2008 Lohretal.
2008/0049669 02/2008 Lundby et al.
2008/0125043 05/2008 Karmanenko et al.
2008/0192766 08/2008 Ranta-Aho et al.
2008/0194259 08/2008 Vujcic et al.
2008/0214225 09/2008 Choukroun, David
2008/0268852 10/2008 Petrovic et al."?
2009/0010278 01/2009 Torsner et al.
2009/0061881 03/2009 Gonsa et al.
2009/0086671 04/2009 Pelletier et al.
2009/0135769 05/2009 Sambhwani et al.
2009/0143074 06/2009 Pelletier et al.
2009/0168704 07/2009 Leeetal.®
2009/0168724 07/2009 Umesh et al.™
2009/0196239 08/2009 Leeetal.
2009/0219868 09/2009 Leeetal.®
2009/0225709 09/2009 Wager et al.
2009/0225739 09/2009 Yeo et al.
2009/0257407 10/2009 Park et al.
2009/0318170 12/2009 Leeetal.
2010/00189071 07/2010 Kitazoe
2010/0091652 04/2010 Lin'e

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
EXAMINER DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if notin
conformance and not considered. Include copy of this form with next communication to applicant.
5740949-1
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Application Number
Filing Date May 23, 2019
INFORMATION DISCLOSURE First Named Inventor Pelletier et al.
STATEMENT BY APPLICANT  [iiuni
(Not for submission under 37 CFR 1.99) Examiner Name
Attorney Docket Number | SIG-2-1853US06
ETﬁIA'IA'IIRIER DOCUMENT NUMBER DATE NAME CLASS SUBCLASS EII;::‘F\%I;II:-IF:TIE
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 Leeetal.
2012/0327833 12/2012 Kimetal.
FOREIGN PATENT DOCUMENTS
17 Corresponds to JP2010-527194
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City | Foxboro

| State/Province

| e

Postal Code | ‘HBY 13

| Countryi

| oA

Inventor |2

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

‘ El IDiana

IDani

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City (Montreal

|| country of Residence i

E |

Mailing Address of Inventor:

Address 1 730 Lusignan

Address 2 Apartment 4

City | IVIontreaI I State/Province | IQC
Postal Code | ‘HSC 1Y9 | Countryi | )CA

Inventor B

Remove

Legal Name
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

S1G-2-1853U806

Application Number

Title of Invention

METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES

Prefix| Given Name

Middle Name

Family Name

Suffix|

| [ froseo

‘ IDiGiroIamo

Residence Information (Select One)

US Residency (® Non US Residency

Active US Military Service

City [Javal

|| Country of Residence i

B |

Mailing Address of Inventor:

Address 1 632 de Fribourg Street

Address 2

City | I_aval I State/Province | IQC
Postal Code SE | Countryi | fcA

Inventor 4

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix|

| U

Christopher

F. Cave

Residence Information (Select One)

US Residency @ Non US Residency

Active US Military Service

Pollard-des-Ormeaux

City

| Country of Residence |

E |

Mailing Address of Inventor:

Address 1 P58 Baffin

Address 2

City | IDoIIard—des—Ormeaux I State/Province | |QC
Postal Code | [HoA 302 | Countryi | fca

Inventor |5

Remove

Legal Name

Prefix| Given Name

Middle Name

Family Name

Suffix

‘ El '«/incent

| Ry

Residence Information (Select One)

US Residency @ Non US Residency

Active US Military Service

fengueuil

City

] Country of Residence i

E |

Mailing Address of Inventor:

Address 1 980 du Caribou

Address 2

City | Imngueuil | State/Province | IQC
Postal Code | pan N3 | Countryi | ’CA
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S1G-2-1853U806

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention

METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES

Inventor |6

Remove

Legal Name

Prefix|

Given Name

Middle Name

Family Name

Suffix

‘ El Faul

'VIarinier

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City Brossa rd

] Country of Residence |

E I

Mailing Address of Inventor:

Address 1 805 Stravinski

Address 2

City

| |3rossard

| State/Province

| e

Postal Code

| p4x 2J7

| Countryi

| oA

Inventor

7

Remove

Legal Name

Prefix| Given Name Middle Name

Family Name

Suffix

| [] pead M

IZeira ‘

]

Residence Information (Select One) e US Residency

O Non US Residency Active US Military Service

City State/Province ‘

Huntington

NY S

Country of Residencd

Mailing Address of Inventor:

Address 1 06 East Neck Road

Address 2

City | '—Iuntinglon | State/Province | r\IY
Postal Code | [11743 | Countryi | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number

3624

Email Address

eoffice@vklaw.com

| | Add Email | |Remove Email
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | SIG-2-1853US06

Application Number

Title of Invention | METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES

Application Information:

Title of the Invention ETHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES

Attorney Docket Number| SIG-2-1853US06

Small Entity Status Claimed [ ]

Application Type Nonprovisional

Subject Matter tility

Total Number of Drawing Sheets (if any) 9

Suggested Figure for Publication (if any) | P

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.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
filed application

Filing date {YYYY-MM-DD)

Intellectual Property Authority or Country o

Publication Information:

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

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

publication at eighteen months after filing.

Representative Information:

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

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

Please Select One: e Customer Number

US Patent Practitioner ‘ O Limited Recognition (37 CFR 11.9)

Customer Number 3624
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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 | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
[Continuation of -] 14876337 2015-10-06
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14876337 [continuation of [+ 4319608 p014-06-30 0313809 0016-04-12
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
‘14319608 |Continuation of | h2238910 |2008—09—26 )8774104 POM—OY—OB
Prior Application Status | [Expired A Remove
Filing or 371(c) Date
Application Number Centinuity Type Prior Application Number (YYYY-MM-DD)
12238910 Claims benefit of provisional ~| 60975985 R007-09-28
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12238910 Claims benefit of provisional ~| 60982528 R0G7-10-25
Prior Application Status | [Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12238910 [Claims benefit of provisional -] 61018999 2008-01-04
Prior Application Status | [Expired - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12238910 [Claims benefit of provisional -] 61025441 L008-02-01
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12238910 [Claims benefit of provisional ~| 61038576 L008-03-21
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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 | [Expired -

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

12238910 [Claims benefit of provisional ~| 61074288 2008-06-20

Prior Application Status | [Expired -

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

12238910 [Claims benefit of provisional -] 61083409 LPo08-07-24

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

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 pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55({i){(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)}1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

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

Statement under 37 CFR 1.55 or 1.78 for AlA (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 AlA.
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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

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed 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 (EPQO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 helow, 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. Authoerization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), 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 biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

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

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

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

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

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

Applicant }

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

identified in this section.

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

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

Bignal Trust for Wireless Innovation

Mailing Address Information For Applicant:

Address 1 011 Centre Road

Address 2 Suite 327

City Wilmington State/Province DE
Country ‘ s Postal Code 19805
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | METHOD AND APPARATUS FOR TRANSMITTING UPLINK DATA ON UPLINK RESOURCES

Assignee (1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Signal Trust for Wireless Innovation
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 1011 Centre Road
Address 2 Suite 327
City | lNiImington I State/Province DE
Countryi s I Postal Code 19805
Phone Number | Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

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

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

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

Signature |/Joseph P. Gushue/ Date (YYYY-MM-DD)| 2019-05-23
First Name Poseph P. Last Name | Fushue Registration Number 9819
Additional Signature may be generated within this form by selecting the Add button. Add
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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.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.C.
122(b) or issuance of a patent pursuant to 35U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation 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
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61/025,441 filed on February 1, 2008; U.S. Provisional Application No. 61/038,576
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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 WTRUSs 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 requiring 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_FACH 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_FACH 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 (TEBS) 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 11is a diagram of an E-RACH access with an E-DCH;

[0014] Figure 2 shows a wireless communication system;

[0015] 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_FACH state to the CELL_DCH state; and

[0021] Figure 9 is a flow diagram for releasing the E-DCH resources while in
the CELL_FACH 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

5703115-1

ONEPLUS - EX. 1002



SIG-2-1853US06

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_FACH, 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 _FACH state, which in release 8 is referred to as MAC-
1is. 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-RNTT).
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 T; and CCCH timer T3 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-RNTT 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 L1
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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 (.e., the Total E-DCH Buffer
Status (TEBS) 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 TEBS 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
TEBS 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 TEBS with a value set to zero 620. The SI
with the TEBS 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 L1 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 TEBS 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 TEBS 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 @.e., additional data is received in the
buffer), even if the new data is not from higher priority logical channels. If the
TEBS is equal to zero then the SI triggering mechanism may be modified to allow
the SI to be transmitted. The SI with TEBS 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 1s 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 0 grant). Or, the UTRAN signals to the WTRU 210
by transmitting an RRC message over the FACH or over the High Speed Downlink
Shared channel (HS-DSCH) if the WTRU 210 is configured for HS-DSCH in
CELL_FACH state. Alternatively, the network signals to the WTRU 210 by using
L1 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 in CELL_FACH state, for
example, using an HS-SCCH order.
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[0047] 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 WIRUs 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_FACH 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 Node-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-1 entity associated to the E-DCH resource is
reset (1.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 Node-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_FACH 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 (FPGASs) 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.

5703115-1

ONEPLUS - EX. 1002



S1G-2-1853US06

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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