
METHOD AND APPARATUS FOR CHANNEL RESOURCE MAPPING IN CARRIER AGGREGATION
CROSS REFERENCE TO RELATED APPLICATIONS [0001]This application claims the
benefit of U.S. provisional application Nos. 61/293,540 filed January 8,
2010 and 61/307,721 filed February 24, 2010, the contents of which are
hereby incorporated by reference herein. FIELD OF THE INVENTION [0002]This
application is related to wireless communications. BACKGROUND [0003]In Long
Term Evolution (LTE) Release 8 (R8), a base station may configure a
wireless transmit/receive unit (WTRU) with downlink (DL) and uplink (UL)
resources on a single DL carrier and a single UL carrier, respectively. In
LTE R8, the uplink (UL) Hybrid Automatic Repeat Request (HARQ) mechanism
may perform retransmissions of missing or erroneous data packets
transmitted by the WTRU. The UL HARQ functionality may span across both the
physical (PHY) layer and the Medium Access Control (MAC) layer. The WTRU
receives acknowledgments/negative acknowledgments (ACK/NACKs) on the
physical HARQ indicator channel (PHICH). That is, the PHICH may be used by
a base station for transmission of HARQ feedback, (ACK or NACK), in
response to Uplink Shared Channel (UL-SCH) transmissions. [0004]User
multiplexing in LTE R8 may be performed by mapping multiple PHICHs on the
same set of resource elements (REs) which constitute a PHICH group. PHICHs
within the same PHICH group are separated through different orthogonal
Walsh sequences. In order to lower the control signalling overhead, the
PHICH index pair may be implicitly associated with the index of the lowest
uplink resource block used for the corresponding physical uplink shared
channel (PUSCH) transmission and the cyclic shift of  the corresponding
uplink demodulation reference signal. The association of PHICH resources
and the cyclic shifts enable the allocation of the same time and frequency
resource to several WTRUs in support of uplink Multi-User Multiple Input
Multiple Output (MU-MIMO). In LTE R8, there are no ambiguities or PHICH
collisions, (as a result of using the same RBs), since the downlink (DL)
and uplink (UL) resources are associated with a single DL carrier and a
single UL carrier, respectively. [0005]In multi-carrier wireless systems,
the WTRU may be assigned or configured with multiple component carriers
(CCs), such as for example, with at least one DL component carrier and at
least one UL component carrier. The WTRU may be configured to aggregate a
different number of CCs of possibly different bandwidths in the UL and the
DL. A one-to-one relationship between the DL CC and the UL CC may not exist
in multi-carrier wireless systems. In fact, multi-carrier wireless systems
may use cross-carrier scheduling, where for example, a DL CC may carry
information pertinent to multiple UL CCs. [0006]Cross-carrier scheduling
may include cross-carrier PHICH 



resource allocation. In these systems, a PHICH may be transmitted on one DL
CC that may be associated with multiple UL CCs. If the PHICH is linked to
two or more PUSCHs, then application of the LTE R8 PHICH parameter
selection for resources may lead to ambiguities and collisions. [0007]PHICH
collisions may also occur with respect to spatial multiplexing. In spatial
multiplexing, multiple transport blocks may be transmitted using multiple
antennas using an identical first physical resource block (PRB) index. In
other words, multiple layers of signaling or multiple streams may be
transmitted over multiple antennas using the same PRB index. Therefore,
given that each stream needs a corresponding ACK/NACK, the issues related
to PHICH collisions stated above with respect to multiple CCs are
applicable to spatial multiplexing.  SUMMARY [0008]Methods and apparatus
for preventing physical hybrid automatic repeat request (HARQ) indicator
channel (PHICH) ambiguities or collisions, for example, in a multi-carrier
system or when transmitting multiple streams over multiple antennas, are
described. Methods may include dividing resources or groups among multiple
component carriers (CCs), using and assigning unused or vacant resources to
CCs, forcing usage of adaptive HARQ processes in specified scenarios,
setting a value for the cyclic shift of the corresponding uplink
demodulation reference signals (DMRS) to a previous value for
semi-persistent scheduling, and assigning a different first resource block
for semi-persistent scheduling uplink resources and random access response
grants for multiple CCs. BRIEF DESCRIPTION OF THE DRAWINGS [0009]A more
detailed understanding may be had from the following description, given by
way of example in conjunction with the accompanying drawings wherein:
[0010]FIG. 1A is a system diagram of an example communications system in
which one or more disclosed embodiments may be implemented; [0011]FIG. 1B
is a system diagram of an example wireless transmit/receive unit (WTRU)
that may be used within the communications system illustrated in FIG. 1A;
[0012]FIG. 1C is a system diagram of an example radio access network and an
example core network that may be used within the communications system
illustrated in FIG. 1A. [0013]FIGs. 2(A), 2(B) and 2(C) illustrate three
different configurations 



for carrier aggregation; [0014]FIG. 3 is a flowchart for an example method
where physical hybrid automatic repeat request (HARQ) indicator channel
(PHICH) resources or groups are divided and associated with component
carriers;  WO 2011/085159PCT/US2011/020458 [0015]FIG. 4 is a flowchart for
non-adaptive HARQ procedures at the WTRU; [0016]FIG. 5 is an example
diagram of both contiguous and non- contiguous resource allocations for two
users with two uplink component carriers; [0017]FIG. 6 is a flowchart
illustrating HARQ procedures at the base station; and125 [0018]FIG. 7 is a
flowchart illustrating HARQ procedures at the WTRU. DETAILED DESCRIPTION
[0019]FIG. 1A is a diagram of an example communications system 100 in which
one or more disclosed embodiments may be implemented. The communications
system 100 may be a multiple access system that provides content, such as
voice, data, video, messaging, broadcast, etc., to multiple wireless users.
The communications system 100 may enable multiple wireless users to access
such content through the sharing of system resources, including wireless
bandwidth. For example, the communications systems 100 may employ one or
more channel access methods, such as code division multiple access (CDMA),
time division multiple access (TDMA), frequency division multiple access
(FDMA), orthogonal FDMA (OFDMA), single-carrier FDMA (SC-FDMA), and the
like. [0020]As shown in FIG. 1A, the communications system 100 may 



include wireless transmit/receive units (WTRUs) 102a, 102b, 102c, 102d, a
radio access network (RAN) 104, a core network 106, a public switched
telephone network (PSTN) 108, the Internet 110, and other networks 112,
though it will be appreciated that the disclosed embodiments contemplate
any number of WTRUs, base stations, networks, and/or network elements. Each
of the WTRUs 102a, 102b, 102c, 102d may be any type of device configured to
operate and/or communicate in a wireless environment. By way of example,
the WTRUs 102a, 102b, 102c, 102d may be configured to transmit and/or
receive wireless signals and may include user equipment (UE), a mobile
station, a fixed or mobile subscriber unit, a pager, a cellular telephone,
a personal digital assistant (PDA), a smartphone, a laptop, a netbook, a
personal computer, a touchpad, a wireless sensor, consumer electronics, and
the like. [0021]The communications systems 100 may also include a base
station 114a and a base station 114b. Each of the base stations 114a, 114b
may be any type of device configured to wirelessly interface with at least
one of the WTRUs 102a, 102b, 102c, 102d to facilitate access to one or more
communication networks, such as the core network 106, the Internet 110,
and/or the networks 112. By way of example, the base stations 114a, 114b
may be a base transceiver station (BTS), a Node-B, an eNode B, a Home Node
B, a Home eNode B, a site controller, an access point (AP), a wireless
router, and the like. While the base stations 114a, 114b are each depicted
as a single element, it will be appreciated that the base stations 114a,
114b may include any number of interconnected base stations and/or network
elements. [0022]The base station 114a may be part of the RAN 104, which may
also include other base stations and/or network elements (not shown), such
as a base station controller (BSC), a radio network controller (RNC), relay
nodes, etc. The base station 114a and/or the base station 114b may be
configured to transmit and/or receive wireless signals within a particular
region, which may be referred to as a cell (not shown). The cell may
further be divided into cell sectors. For example, the cell associated with
the base station 114a may be divided into three sectors. Thus, in one
embodiment, the base station 114a may include three transceivers, i.e., one
for each sector of the cell. In another embodiment, the base station 114a
may employ multiple-input multiple output (MIMO) technology and, therefore,
may utilize multiple transceivers for each sector of the cell. [0023]The
base stations 114a, 114b may communicate with one or more of the WTRUs
102a, 102b, 102c, 102d over air interface(s) 116, which may be any suitable
wireless communication link (e.g., radio frequency (RF), microwave,
infrared (IR), ultraviolet (UV), visible light, etc.). The air interface
116 may be established using any suitable radio access technology (RAT).
[0024]More specifically, as noted above, the communications system 100 may
be a multiple access system and may employ one or more channel access
schemes, such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA, and the like. For
example, the base station 114a in the RAN 104 and the WTRUs 102a, 102b,
102c may implement a radio technology such as Universal Mobile
Telecommunications System (UMTS) Terrestrial Radio Access (UTRA), which may
establish the air interface 116 using wideband CDMA (WCDMA). WCDMA may
include communication protocols such as High-Speed Packet Access (HSPA)
and/or Evolved HSPA (HSPA+). HSPA may include High-Speed Downlink Packet
Access (HSDPA) and/or High-Speed Uplink Packet Access (HSUPA). [0025]In
another embodiment, the base station 114a and the WTRUs 102a, 102b, 102c
may implement a radio technology such as Evolved UMTS Terrestrial Radio
Access (E-UTRA), which may establish the air interface 116 using Long Term
Evolution (LTE) and/or LTE-Advanced (LTE-A). [0026]In other embodiments,
the base station 114a and the WTRUs 102a, 102b, 102c may implement radio
technologies such as IEEE 802.16 (i.e., Worldwide Interoperability for
Microwave Access (WiMAX)), CDMA2000, CDMA2000 1X, CDMA2000 EV-DO, Interim
Standard 2000 (IS-2000), Interim Standard 95 (IS-95), Interim Standard 856
(IS-856), Global System for Mobile communications (GSM), Enhanced Data
rates for GSM Evolution (EDGE), GSM EDGE (GERAN), and the like. 



[0027]In other embodiments, the base station 114a and the WTRUs 102a, 102b,
102c may implement any combination of the aforementioned radio
technologies. For example, the base station 114a and the WTRUs 102a, 102b,
102c may each implement dual radio technologies such as UTRA and EUTRA,
which may concurrently establish one air interface using WCDMA and one air
interface using LTE-A respectively. WO 2011/085159PCT/US2011/020458
[0028]The base station 114b in FIG. 1A may be a wireless router, Home Node
B, Home eNode B, or access point, for example, and may utilize any suitable
RAT for facilitating wireless connectivity in a localized area, such as a
place of business, a home, a vehicle, a campus, and the like. In one
embodiment, the base station 114b and the WTRUs 102c, 102d may implement a
radio technology such as IEEE 802.11 to establish a wireless local area
network (WLAN). In another embodiment, the base station 114b and the WTRUs
102c, 102d may implement a radio technology such as IEEE 802.15 to
establish a wireless personal area network (WPAN). In yet another
embodiment, the base station 114b and the WTRUs 102c, 102d may utilize a
cellular-based RAT (e.g., WCDMA, CDMA2000, GSM, LTE, LTE-A, etc.) to
establish a picocell or femtocell. As shown in FIG. 1A, the base station
114b may have a direct connection to the Internet 110. Thus, the base
station 114b may not be required to access the Internet 110 via the core
network 106. [0029]The RAN 104 may be in communication with the core
network 106, which may be any type of network configured to provide voice,
data, applications, and/or voice over internet protocol (VoIP) services to
one or more of the WTRUs 102a, 102b, 102c, 102d. For example, the core
network 106 may provide call control, billing services, mobile
location-based services, pre-paid calling, Internet connectivity, video
distribution, etc., and/or perform high-level security functions, such as
user authentication. Although not shown in FIG. 1A, it will be appreciated
that the RAN 104 and/or the core network 106 may be in direct or indirect
communication with other RANs that employ the same RAT as the RAN 104 or a
different RAT. For example, in addition to being connected to the RAN 104,
which may be utilizing an E-UTRA radio technology, the core network 106 may
also be in communication with another RAN (not shown) employing a GSM radio
technology. [0030]The core network 106 may also serve as a gateway for the
WTRUs 102a, 102b, 102c, 102d to access the PSTN 108, the Internet 110,
and/or other networks 112. The PSTN 108 may include circuit-switched
telephone networks that provide plain old telephone service (POTS). The
Internet 110 may include a global system of interconnected computer
networks and devices that use common communication protocols, such as the
transmission control protocol (TCP), user datagram protocol (UDP) and the
internet protocol (IP) in the TCP/IP internet protocol suite. The networks
112 may include wired or wireless communications networks owned and/or
operated by other service providers. For example, the networks 112 may
include another core network connected to one or more RANs, which may
employ the same RAT as the RAN 104 or a different RAT. [0031]Some or all of
the WTRUs 102a, 102b, 102c, 102d in the communications system 100 may
include multi-mode capabilities, i.e., the WTRUs 102a, 102b, 102c, 102d may
include multiple transceivers for communicating with different wireless
networks over different wireless links. For example, the WTRU 102c shown in
FIG. 1A may be configured to communicate with the base station 114a, which
may employ a cellular-based radio technology, and with the base station
114b, which may employ an IEEE 802 radio technology. [0032]FIG. 1B is a
system diagram of an example WTRU 102. As shown in FIG. 1B, the WTRU 102
may include a processor 118, a transceiver 120, a transmit/receive element
122, a speaker/microphone 124, a keypad 126, a display/touchpad 128,
non-removable memory 130, removable memory 132, a power source 134, a
global positioning system (GPS) chipset 136, and other peripherals 138. It
will be appreciated that the WTRU 102 may include any sub-combination of
the foregoing elements while remaining consistent with an embodiment.
[0033]The processor 118 may be 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 Array (FPGAs)
circuits, any other type of integrated circuit (IC), a state machine, and
the like. The processor 118 may perform signal coding, data processing,
power control, input/output  processing, and/or any other functionality
that enables the WTRU 102 to operate in a wireless environment. The
processor 118 may be coupled to the transceiver 120, which may be coupled
to the transmit/receive element 122. While FIG. 1B depicts the processor
118 and the transceiver 120 as separate components, it will be appreciated
that the processor 118 and the transceiver 120 may be integrated together
in an electronic package or chip. [0034]The transmit/receive element 122
may be configured to transmit signals to, or receive signals from, a base
station (e.g., the base station 114a) over the air interface 116. For
example, in one embodiment, the transmit/receive element 122 may be an
antenna configured to transmit and/or receive RF signals. In another
embodiment, the transmit/receive element 122 may be an emitter/detector
configured to transmit and/or receive IR, UV, or visible light signals, for
example. In yet another embodiment, the transmit/receive element 122 may be
configured to transmit and receive both RF and light signals. It will be
appreciated that the transmit/receive element 122 may be configured to
transmit and/or receive any combination of wireless signals. [0035]In
addition, although the transmit/receive element 122 is depicted in FIG. 1B
as a single element, the WTRU 102 may include any number of
transmit/receive elements 122. More specifically, the WTRU 102 may employ
MIMO technology. Thus, in one embodiment, the WTRU 102 may include two or
more transmit/receive elements 122, e.g., multiple antennas, for
transmitting and receiving wireless signals over the air interface 116.
[0036]The transceiver 120 may be configured to modulate the signals that
are to be transmitted by the transmit/receive element 122 and to demodulate
the signals that are received by the transmit/receive element 122. As noted
above, the WTRU 102 may have multi-mode capabilities. Thus, the transceiver
120 may include multiple transceivers for enabling the WTRU 102 to
communicate via multiple RATs, such as UTRA and IEEE 802.11, for example.
WO 2011/085159PCT/US2011/020458 [0037]The processor 118 of the WTRU 102 may
be coupled to, and may receive user input data from, the speaker/microphone
124, the keypad 126, and/or the display/touchpad 128, (e.g., a liquid
crystal display (LCD), display unit or organic light-emitting diode (OLED)
display unit). The processor 118 may also output user data to the
speaker/microphone 124, the keypad 126, and/or the display/touchpad 128. In
addition, the processor 118 may access information from, and store data in,
any type of suitable memory, such as the non-removable memory 130 and/or
the removable memory 132. The non-removable memory 130 may include
random-access memory (RAM), read-only memory (ROM), a hard disk, or any
other type of memory storage device. The removable memory 132 may include a
subscriber identity module (SIM) card, a memory stick, a secure digital
(SD) memory card, and the like. In other embodiments, the processor 118 may
access information from, and store data in, memory that is not physically
located on the WTRU 102, such as on a server or a home computer (not
shown). [0038]The processor 118 may receive power from the power source
134, and may be configured to distribute and/or control the power to the
other components in the WTRU 102. The power source 134 may be any suitable
device for powering the WTRU 102. For example, the power source 134 may
include one or more dry cell batteries (e.g., nickel-cadmium (NiCd),
nickel-zinc (NiZn), nickel metal hydride (NiMH), lithium-ion (Li-ion),
etc.), solar cells, fuel cells, and the like. [0039]The processor 118 may
also be coupled to the GPS chipset 136, which may be configured to provide
location information (e.g., longitude and latitude) regarding the current
location of the WTRU 102. In addition to, or in lieu of, the information
from the GPS chipset 136, the WTRU 102 may receive location information
over the air interface 116 from a base station (e.g., base stations 114a,
114b) and/or determine its location based on the timing of the signals
being received from two or more nearby base stations. It will be
appreciated that the WTRU 102 may acquire location information by way of  



any suitable location-determination method while remaining consistent with
an embodiment. [0040]The processor 118 may further be coupled to other
peripherals 138, which may include one or more software and/or hardware
modules that provide additional features, functionality and/or wired or
wireless connectivity. For example, the peripherals 138 may include an
accelerometer, an e-compass, a satellite transceiver, a digital camera (for
photographs or video), a universal serial bus (USB) port, a vibration
device, a television transceiver, a hands free headset, a Bluetooth0
module, a frequency modulated (FM) radio unit, a digital music player, a
media player, a video game player module, an Internet browser, and the
like. [0041]FIG. 1C is a system diagram of the RAN 104 and the core network
106 according to an embodiment. As noted above, the RAN 104 may employ an
E-UTRA radio technology to communicate with the WTRUs 102a, 102b, and 102c
over the air interface 116. The RAN 104 may also be in communication with
the core network 106. [0042]The RAN 104 may include eNode-Bs 140a, 140b,
140c, though it will be appreciated that the RAN 104 may include any number
of eNode-Bs while remaining consistent with an embodiment. The eNode-Bs
140a, 140b, 140c may each include one or more transceivers for
communicating with the WTRUs 102a, 102b, 102c over the air interface 116.
In one embodiment, the eNode-Bs 140a, 140b, 140c may implement MIMO
technology. Thus, the eNode-B 140a, for example, may use multiple antennas
to transmit wireless signals to, and receive wireless signals from, the
WTRU 102a. [0043]Each of the eNode-Bs 140a, 140b, 140c may be associated
with one or more cells (not shown), each possibly on different carrier
frequencies, and may be configured to handle radio resource management
decisions, handover decisions, scheduling of users in the uplink and/or
downlink, and the like. As shown in FIG. 1C, the eNode-Bs 140a, 140b, 140c
may communicate with one another over an X2 interface.  WO
2011/085159PCT/US2011/020458 [0044]The core network 106 shown in FIG. 1C
may include a mobility management gateway (MME) 142, a serving gateway 144,
and a packet data network (PDN) gateway 146. While each of the foregoing
elements are depicted as part of the core network 106, it will be
appreciated that any one of these elements may be owned and/or operated by
an entity other than the core network operator. [0045]The MME 142 may be
connected to each of the eNode-Bs 142a, 142b, 142c in the RAN 104 via an Si
interface and may serve as a control node. For example, the MME 142 may be
responsible for authenticating users of the WTRUs 102a, 102b, 102c, bearer
setup/configuration/release, selecting a particular serving gateway during
an initial attach of the WTRUs 102a, 102b,  102c, and the like. The MME 142
may also provide a control plane function for switching between the RAN 104
and other RANs (not shown) that employ other radio technologies, such as
GSM or WCDMA. [0046]The serving gateway 144 may be connected to each of the
eNode 



Bs 140a, 140b, 140c in the RAN 104 via the Si interface. The serving
gateway 144 may generally route and forward user data packets to/from the
WTRUs  102a, 102b, 102c. The serving gateway 144 may also perform other
functions, such as anchoring user planes during inter-eNode B handovers,
triggering paging when downlink data is available for the WTRUs 102a, 102b,
102c, managing and storing contexts of the WTRUs 102a, 102b, 102c, and the
like. [0047]The serving gateway 144 may also be connected to the PDN
gateway 146, which may provide the WTRUs 102a, 102b, 102c with access to
packet-switched networks, such as the Internet 110, to facilitate
communications between the WTRUs 102a, 102b, 102c and IP-enabled devices.
[0048]The core network 106 may facilitate communications with other
networks. For example, the core network 106 may provide the WTRUs 102a,
102b, 102c with access to circuit-switched networks, such as the PSTN 108,
to facilitate communications between the WTRUs 102a, 102b, 102c and
traditional land-line communications devices. For example, the core network
-12-  106 may include, or may communicate with, an IP gateway (e.g., an IP
multimedia subsystem (IMS) server) that serves as an interface between the
core network 106 and the PSTN 108. In addition, the core network 106 may
provide the WTRUs 102a, 102b, 102c with access to the networks 112, which
may include other wired or wireless networks that are owned and/or operated
by other service providers. [0049]When referred to hereafter, the term
"Component Carrier (CC)" includes, without loss of generality, a frequency
on which the WTRU operates. For example, a WTRU may receive transmissions
on a downlink CC (hereafter "DL CC"). A DL CC may include a number of DL
physical channels including, but not limited to, the Physical Control
Format Indicator Channel (PCFICH), the Physical Hybrid Automatic Repeat
Request Indicator Channel (PHICH), the Physical Downlink Control CHannel
(PDCCH), the physical multicast data channel (PMCH) and the physical
downlink shared channel (PDSCH). On the PCFICH, the WTRU receives control
data indicating the size of the control region of the DL CC. On the PHICH,
the WTRU may receive control data indicating hybrid automatic repeat
request (HARQ) acknowledgement/negative acknowledgement (ACK/NACK) feedback
for a previous uplink transmission. On the PDCCH, the WTRU receives
downlink control information (DCI) messages that may be used for scheduling
downlink and uplink resources. On the PDSCH, the WTRU may receive user
and/or control data. [0050]In another example, a WTRU may transmit on an
uplink CC (hereafter "UL CC"). An UL CC may include a number of UL physical
channels including, but not limited to, the physical uplink control channel
(PUCCH) and the physical uplink shared channel (PUSCH). On the PUSCH, the
WTRU may transmit user and/or control data. On the PUCCH, and in some cases
on the PUSCH, the WTRU may transmit uplink control information, (such as
channel quality indicator/precoding matrix index/rank indication
(CQI/PMI/RI) or scheduling request (SR)), and/or HARQ  ACK/NACK feedback.
On a UL CC, the WTRU may also be allocated dedicated resources for
transmission of Sounding Reference Signals (SRS). 



[0051]A DL CC may be linked to a UL CC based on the system information (SI)
received by the WTRU either broadcasted on the DL CC or possibly using
dedicated configuration signaling from the network. For example, when
broadcasted on the DL CC, the WTRU may receive the uplink frequency and
bandwidth of the linked UL CC as part of the SystemInformationBlockType2
(5IB2) information element. [0052]When referred to hereafter, a primary CC
may be a CC operating in the primary frequency in which the WTRU either
performs the initial connection establishment procedure or initiates the
connection reestablishment procedure, or the CC indicated as the primary CC
in a handover procedure. The WTRU may use the primary CC to derive the
parameters for the security functions and for upper layer system
information such as NAS mobility information. Other functions that may be
supported by a primary DL CC may include SI acquisition and change
monitoring procedures on the broadcast channel (BCCH), and paging. A
primary UL CC may correspond to the CC whose PUCCH resources are configured
to carry all HARQ ACK/NACK feedback for a given WTRU. When referred to
hereafter, a secondary CC may be a CC operating on a secondary frequency
which may be configured once an radio resource control (RRC) connection is
established and which may be used to provide additional radio resources.
[0053]In LTE Release 8 (R8), the uplink (UL) Hybrid Automatic Repeat
Request (HARQ) mechanism may be used to perform retransmissions of missing
or erroneous data packets transmitted by the WTRU. The UL HARQ
functionality may span across both the physical (PHY) layer and the Medium
Access Control (MAC) layer and operates as described herein. The WTRU may
perform what the PDCCH requests, i.e., perform a transmission or a
retransmission (referred to as adaptive retransmission) when a PDCCH
addressed to a Cell Radio Network Temporary Identifier (C-RNTI) of the WTRU
is correctly received, regardless of the content of the HARQ feedback, -14-
(ACK or NACK). When no PDCCH addressed to the C-RNTI of the WTRU is
detected, the HARQ feedback may dictate how the WTRU performs
retransmissions. For a NACK, the WTRU may perform a non-adaptive
retransmission, i.e., a retransmission on the same UL resource as
previously used by the same process. For an ACK, the WTRU may not perform
any UL transmission or retransmission and keep the data in the HARQ buffer.
A PDCCH may then be required to perform a retransmission, i.e., a
non-adaptive retransmission may not follow. [0054]In summary, the uplink
HARQ protocol in LTE R8 may support either adaptive or non-adaptive
transmissions or retransmissions. The non-adaptive HARQ may be considered
the basic mode of operation in the UL. The UL HARQ operation in LTE R8 is
summarized in Table 1, which shows behavior based on HARQ feedback sent on
the PHICH. HARQ feedback sent on the PHICH and seen by the WTRU PDCCH seen 



by the WTRU WTRU behavior ACK or NACK New Transmission New transmission
according to PDCCH ACK or NACK Retransmission Retransmission according to
PDCCH (adaptive retransmission) ACK None No transmission or retransmission,
keep data in HARQ buffer and a PDDCH is required to resume retransmissions
NACK None Non-adaptive retransmission
Table 1 



[0055]From the WTRU's perspective, the PHY layer in the WTRU may deliver an
ACK/NACK that was received on the PHICH and assigned to the WTRU, to the
higher layers of the WTRU as described herein. For a downlink subframe i,
if a transport block is transmitted in the associated PUSCH subframe, then
an ACK may be delivered to the higher layers if the ACK is -15-  decoded on
the PHICH in subframe i. Otherwise, a NACK may be delivered to the higher
layers. [0056]In LTE R8, as described herein above, the PHICH may be used
for transmission of HARQ feedback, (ACK or NACK), in response to an Uplink
Shared Channel (UL-SCH) transmission. User multiplexing in LTE R8 may be
performed by mapping multiple PHICHs on the same set of resource elements
(REs) which may constitute a PHICH group. The PHICHs within the same PHICH
group may be separated through different orthogonal Walsh sequences. The
number of PHICH groups may be a function of DL bandwidth (BW) and may be
determined by: j [Ng (N: /8)1for normal cyclic prefix Nil'r1711 12 [Ng (N:
/8)1 for extended cyclic prefix Equation (1) where Ng e {1/6,1/2,1,2} may
be provided by higher layers and N: may be the number of DL resource blocks
(RBs). The term Ng is a scaling factor that indicates the number of
resources that may be allocated. For example, if Ng is equal to two, then
it signifies the maximum allowable resources that maybe configured for the
system given the bandwidth. The scaling factor is nominally set by, for
example, the base station using higher layer signaling. Accordingly, the
maximum number of PHICH resources for normal cyclic prefix (CP) and
extended CP may be calculated as shown in Table 2 and Table 3,
respectively. In particular, Table 2 shows the number of PHICH groups as a
function of DL BW and Ng for normal CP, and Table 3 shows the number of
PHICH groups as a function of DL BW and Ng for extended CP.  



6 RBs 15 RBs 25 RBs 50 RBs 75 RBs 100 RBs Ng=1/6 1 1 1 2 2 3 Ng=1/2 1 1 2 



4 5 7 Ng=1 1 2 4 7 10 13 Ng=2 2 4 7 13 19 25 



Table 2    6 RBs 15 RBs 25 RBs 50 RBs 75 RBs 100 RBs Ng=1/6 2 2 2 4 4 



6 Ng=1/2 2 2 4 8 10 14 Ng=1 2 4 8 14 20 26 Ng=2 4 



8 14 26 38 50                                   Table 3 [0057]A PHICH
resource may be implicitly identified by the index pair (nriZH nacH), where
nriM may be the PHICH group number and npse,`,',c," may be the orthogonal
sequence index within the group. [0058]In order to decrease the control
signaling overhead, the PHICH index pair may be implicitly associated with
the index of the lowest uplink resource block used for the corresponding
PUSCH transmission and the cyclic shift of the corresponding UL
demodulation reference signals (DMRS) as follows: ngroup = "lowest indexAi
groupAi group PHICHPRB RAnDMRS) mod PHICH+ I PHICH PHICH nseq(Howest
indexgroupPm- HIGH PHICHPRB RAPHICH i+ mod 21v SF Equation (2) 



where the parameters are defined as follows: nry,,,,s is mapped from the
cyclic shift in the DMRS field in the most recent downlink control
information (DCI) format 0 for the transport block associated with the
corresponding PUSCH transmission. It may be a three bit field and for a
single user configuration, n DMRS may be set to zero. For a semi-
persistently configured PUSCH transmission on subframe n in the absence of
a corresponding PDCCH with a DCI Format 0 in subframe n - kpusci, or a
PUSCH transmission associated with a random access response grant, n DMRS
is set to zero where kpusci, = 4 for FDD transmissions; NP,FH'is the
spreading factor size used for PHICH modulation defined as a function of
cyclic prefix; plo RBwest RAzndex is the lowest physical RB index in the
first slot of the corresponding PUSCH transmission; NgmuPH is the number of
PHICH groups configured by higher layers; and PHIC 1 for TDD UL/DL
configuration 0 with PUS CH transmission in subframe n = 4 or 9 PHICH = 0
otherwise 



[0059]The association of PHICH resources and the cyclic shifts may enable
the allocation of the same time and frequency resource to several WTRUs in
support of uplink Multi-User Multiple Input Multiple Output (MUMIM0).
[0060]In LTE-Advanced (LTE-A), carrier aggregation may be used. The WTRU
may be configured to aggregate a different number of CCs of possibly
different bandwidths in the UL and the DL. Three example configurations for
LTE-A carrier aggregation are illustrated in FIGs. 2(A), 2(B) and 2(C).
FIG. 2(A) illustrates a symmetric carrier aggregation, FIG. 2(B)
illustrates multiple DL CCs with one UL CC, and FIG. 2(C) illustrates one
DL CC with multiple UL CCs. In these multi-carrier systems, a PDCCH on a CC
may assign PDSCH or PUSCH resources in one of multiple CCs using a carrier
indicator field (CIF). The latter may be realized by extending DCI formats
with a 3-bit CIF. As for the HARQ feedback transmission, it may be assumed
that PHICH is transmitted on the DL CC that is used to transmit the UL
grant. [0061]In LTE-A, cross-carrier scheduling may be used and may include
cross-carrier PHICH resource allocation. In these systems, a PHICH may be
transmitted on a DL CC that may be associated with multiple UL CCs. If the
PHICH is linked to two or more PUSCHs, then application of the LTE R8 PHICH
parameter selection for resources may lead to ambiguities and collisions.
For example, UL transmissions on two or more CCs may be scheduled by the
same DL CC. In this example, if the PUSCH transmissions on two or more CCs
use the same lowest PRB index,lowest zndex the association PRB of a PHICH
resource in the DL, and the lowest PRB index used for PUSCH transmission in
the UL in accordance with LTE R8 may not be unique and a PHICH resource
collision may occur. In fact, assuming a non-adaptive HARQ operation,
multiple HARQ processes at the base station may attempt to transmit their
corresponding feedback information on the same PHICH resource which may
result in PHICH resource collisions. [0062]Several solutions offered to
address the problem are insufficient. For example, one solution may
semi-statically configure UL carrier-specific PHICH resource offsets.
However, this alternative requires a large number of PHICH resources, e.g.,
one set per UL carrier. Another solution may be based on a system-wide
indexing of PRB and PHICH resources, starting from WTRUs and continuing for
LTE-A WTRUs. The shortcoming of this alternative is that the solution is
not backward compatible and hence LTE R8 and LTE Release 10 (R10) or LTE-A
WTRUs cannot coexist. Further, it has been suggested that where some UL CC
transmissions use the same first PRB index, the collision may be avoided by
using different DMRS cyclic shifts as in LTE R8. However, this approach may
limit the UL MU-MIMO capabilities of LTE-A as compared to that of LTE R8.
In fact, in LTE-A, the cyclic shifts may be consumed by configuring MU-MIMO
transmissions, hence using cyclic shifts to avoid PHICH collisions may
result in UL system throughput loss. [0063]The following embodiments
identify solutions, some of which may involve implicit PHICH mapping
schemes, to address channel resource mapping and the PHICH mapping
ambiguity issue. The solutions may be applicable to assigning radio
resources generally, to Frequency Division Duplex (FDD) or to Time Division
Duplex (TDD) modes of operation in LTE-A, or to any combination of radio
resource technologies. [0064]Any or all of the methods and embodiments
outlined below may be supported by the WTRU to address the identified
problems. The methods and embodiments may also be supported by the base
station in addition to those identified as applicable to the WTRU. [0065]In
an example method, the existing PHICH resource groups may be divided, and
assigned to different UL CCs by the scheduler at, for example, the base
station. For illustrative purposes only, a PHICH mapping rule may be
determined by 



seq= (Li lowest index ILA TAT groupj]_L n DMRS)mvd 2 T PHICH " PHICHPRB
RAPHICHCC' SF Equation (3) where the parameters above are defined as
follows: ngroup PHICH, CC; may be the number of the PHICH groups assigned
to the ndfth UL  seq nPHICH may be the orthogonal sequence index within the
group; n1 may be the index of the UL CC used for transmission of the
corresponding PUSCH; nDMRS may be mapped from the cyclic shift in DMRS
field in the most recent DCI format 0 for the transport block associated
with the corresponding PUSCH transmission; NcrcH may be the spreading
factor size used for PHICH modulation defined as a function of cyclic
prefix; 



-lowest index may be the lowest physical RB index in the first slot of the
corresponding PUSCH transmission; N7'H may be the number of PHICH groups
configured by higher layers; and Ncc may denote the number of UL CCs linked
to a single DL CC. [0066]Three of the above described parameters, namely
nOH, nPnICH and n1, may be determined by decoding the PDCCH on the
associated DL CC using the WTRU specific C-RNTI to read the DCI format 0
granting the PUSCH transmission, (assuming that a CIF exists). [0067]In
this method, an assumption may be that Ng = 2, so as to maximize the number
of available PHICH groups. Other values may be possible depending on the
number of aggregated UL CCs. As shown in Table 2, the number of PHICH
groups may also be a function of the DL BW. Accordingly, the maximum number
of aggregated CCs that may be supported  when the DL bandwidth is 6 RBs and
12 RBs may be two and four, respectively. [0068]In a variation of the
example method, an assumption may be that Ng =1/ 4, such that there may
only be one PHICH group available for BWs up to 25 RBs. Thus, the PHICH
groups may not be divided and dedicated to different carriers. However,
this may be resolved by dividing the total PHICH resources or PHICH
channels instead of PHICH groups. For example, the total number of PHICH
channels for Ng =1/ 4 may be eight. Eight PHICH channels may be divided
into several divisions, each of which may then be associated with a CC.
Moreover, for some other configurations such 



as Ng =1/ 2 or Ng =1, the number of PHICH groups may be two and four
respectively, thus the maximum number of carriers which may be supported is
limited to two and four carriers, respectively. Again, this may be resolved
by dividing the total number of PHICH resources or channels instead of
PHICH groups. Table 4 shows the number of PHICH groups and number of PHICH
channels that may be divided among carriers with different Ng
configurations for a 5MHz bandwidth.  Ng=1/4 Ng=1/2 Ng=1 Ng=2 Number of
PHICH groups 1 2 4 7 Number of PHICH channels 8 16 32 



56  Table 4 [0069]This example method may include any possible division of
channel resources, PHICH resources, channels, groups, or combination
thereof. Each division may be configured for, or assigned to, a particular
CC.  [0070] FIG. 3 shows a flowchart 300 illustrating the example method. A
WTRU decodes a PDCCH on an associated DL CC using, for example, a WTRU
specific C-RNTI for a UL CC that may be assigned to the WTRU for UL
transmission (305). The WTRU then determines a set of dynamic parameters,
for example, I ploRBwest RAindex , , "DAIRS and nu (310). Using a set of
semi- static parameters configured by higher layers, such as for example,
Nee and N);FH[cH (320 ) and the dynamic parameters, the WTRU distributes
the resources, groups or a combination thereof proportionately among the UL
CCs (315). This may be evenly or unevenly proportioned among the UL CCs. In
particular, the WTRU may determine the number of the PHICH group assigned
to a UL CC and the sequence index number with the group, e.g.,
nEg'rilol7H/nPsel-311CH, in accordance with, for example, the mapping rule
of Equation (3). [0071]In another method, it is assumed that in order to
increase the user capacity under carrier aggregation, a WTRU may be
allocated more than one RB on a given CC. However, there may still be a
one-to-one mapping between each PHICH resource and the PRB index used for a
PUSCH transmission. Thus, there may be unused PHICH resources available
that are not assigned for HARQ feedback transmissions. These spare or
vacant PHICH resources may be utilized for PHICH resource collision
avoidance. Thus, in this example method, a basic assumption may be made
that each user's assignment on each UL CC in terms of the number of RBs may
be greater than or equal to the number of aggregated UL CCs or the number
of transport blocks. Stated differently, LRBs N cc , where Ncc may denote
the number of aggregated UL CCs linked to a single DL CC and L may be the
length of contiguously or non-contiguously allocated RBs to a WTRU per CC.
[0072]The WTRU may use the following mapping formula by replacing the
I-lowest index parameter in Equation (2) with('lowestdex A.) thereby
resulting .PRB RAPRB RA 



in the following equation: group AT group T group _L A _L nPHICHIlowest
index PRB RAi) n DMRS)MPHICHPHICH PHICH seq= (ji lowest index  A.)/ AT
group i+ DMRS )mod 2N/CH nPHICHIPRB RAPHICH "SPF Equation (4) where the
additional parameters above are defined as follows: lowest R,index may be
the lowest PRB index in the first slot of the corresponding PUSCH
transmission; and  Ai may be a CC dependent offset or an offset associated
with the index of the transport block which may be applied to
41RBwesti4ndex , and may be identified as the collision avoidance
parameter. The Ai parameter may be used to uniquely link a PRB index within
the contiguously or non-contiguously allocated RBs of a WTRU to a different
CC in order to avoid PHICH resource collision. For 



example, the Ai points to the extra or vacant resources in the primary CC.
For a system with Nthe parameter Ai may take the following values: Ai e-1}
. [0073]The parameter Ai may either be configured and communicated to the
WTRU through higher layer signaling or identified by the WTRU according to
a pre-specified mapping rule based on its PRB allocations. To realize the
latter, one possible mapping rule may be to sequentially associate the PRB
indices within an allocated UL grant on one of the UL CCs to a sequence of
PHICH resources and then transmit the HARQ feedbacks corresponding to
multiple UL CCs using these PHICH resources. For instance, the PHICH
resource associated with the PUSCH transmission on UL CCo may be linked to
the lowest PRB index from the set of PRBs allocated to the WTRU (i.e., I
ploRBwest RAzndex ) the PHICH resource associated with the PUSCH
transmission on UL CCi may be linked to the second lowest PRB index from
the set of PRBs allocated to the WTRU, and so on, (such that the
assignments may incrementally continue for all UL CCs). [0074]FIG. 4 is a
flowchart 400 for the non-adaptive HARQ procedures at the WTRU based on the
example method associated with Equation (4). The method starts with the
WTRU decoding a PDCCH on a DL CC that may contain resource information for
the CCs (405). The allocated UL PRBs for the multiple CCs are then
identified (410). The WTRU then determines if the lowest PRB indices of the
PRB allocations among the multiple CCs are the same (415). If there are no
collisions (420), then the WTRU identifies the assigned PHICH resources in
accordance with the LTE R8 method described herein (425). If there are
potential collisions, then the WTRU determines if -23-  the number of RBs
is greater than or equal to the number of CCs (430). If there are more CCs
than RBs, then the method associated with Equation (4) is inapplicable
(440). In this case, other methods described herein may be used. If the
number of RBs is greater than or equal to the number of CCs, then the WTRU
determines the collision avoidance factor Ai for each CC or transport block
with respect to the primary UL CC (445). The PHICH group number for each UL
CC and the orthogonal sequence index within the PHICH group are then
determined by the WTRU in accordance with Equation (4) (450) and the method
completes (455). [0075]FIG. 5 illustrates an example using the method
illustrated in FIG. 4. As shown in FIG. 5, two users, WTRU0 and WTRUi, may
be allocated two RBs on each CC in a system having two aggregated UL CCs,
CC0 and CCi. Both users may be allocated two non-contiguous RBs on CC0 and
two contiguous RBs on CCi. In other words, each user, WTRU0 and WTRUi, may
be configured to transmit two transport blocks, one on CC0 and CCi. Each
user is therefore expecting to receive feedback information related to the
transmitted transport blocks on a PHICH carried by a DL CC. Application of
LTE R8 processing would lead to a PHICH resource collision as the WTRUs are
expecting ACK/NACKs for each transport block transmission. For example, RB0
would be used for sending an ACK/NACK for transport block 1 and transport
block 2 for WTRU0 and RBi would be used for sending an ACK/NACK for
transport block 1 and transport block 2 for WTRUi. However, using the
method of FIG. 4 and given the above PHICH collision, each WTRU determines
if the number of allocated resources is greater than or equal to the number
of CCs. In this example, this is true for each WTRU. Each WTRU would then
calculate a collision avoidance factor for the number of CCs. with respect
to the primary UL CC, which in this example is CCo. In this example, WTRU0
may then expect to receive its HARQ feedbacks on PHICH resources that are
linked to RB0 and RB2 for the two transport blocks that are transmitted on
CC0 and CCi, respectively, (i.e., WTRU0 may determine e {0,2}). As for
WTRUi, it may expect to receive its HARQ feedbacks on -24- 



PHICH resources that are linked to RBi and RB3 for the two transport blocks
that are transmitted on CCo and CCi, respectively, (i.e., WTRUi may
determine Ai e 11,31). [0076]Another method for PHICH resource collision
avoidance may be based on a network-configured solution. More specifically,
in the case of PHICH resource collisions, the base station may force all
HARQ feedback corresponding to all UL CCs except for one to be transmitted
on the PDCCH. A result of this approach may be that an adaptive mode of
operation is dictated to a number of the HARQ processes while only one of
the HARQ processes may be based on the non-adaptive HARQ process. For
purposes of backward compatibility, in the event that the PHICH resources
are shared by both LTE R8 and LTE-A WTRUs, the available PHICH resource may
be assigned to the LTE R8 WTRU. This method uses non-adaptive HARQ
processing and adaptive HARQ processing in a complementary manner to
implement PHICH resource collision avoidance. [0077]FIG. 6 is a flowchart
600 for HARQ procedures at the base station based on the network-configured
method. Initially, the base station may allocate UL PRBs on multiple CCs
configured at the WTRU (605). The base station then determines whether the
lowest PRB indices of the PRB allocations among the multiple CCs are the
same (610). If the lowest indices of the PRB allocations are not the same
among the multiple CCs (615), then the base station may follow the LTE R8
HARQ transmission method described herein (620). If the lowest PRB indices
of the PRB allocations are the same, then the base station triggers an
adaptive HARQ process for each CC that has the possibility of a PHICH
collision (625). The base station may transmit the appropriate feedbacks,
ACK/NACKs, for adaptive HARQ processes on the PDCCH and for non-adaptive
HARQ processes on the PHICH (630). [0078]Before reviewing the
network-configured method from perspective of the WTRU, note that in LTE R8
there is one HARQ entity that maintains a number of parallel HARQ processes
at the WTRU. In order to support carrier aggregation in LTE-A, it may be
assumed that a HARQ process may be dedicated to each UL CC. [0079]The
behavior at the WTRU and in particular at the MAC layer is now described.
At a transmission time interval (TTI) for which the HARQ entity at the WTRU
may expect to receive feedback transmissions, (ACK/NACK information),
corresponding to any UL CC, the WTRU may first conduct a search for the
PDCCH DCI format 0/Ox on the DL CC on which an initial UL grant has been
transmitted. Note that DCI Format Ox represents the UL grant for single
user (SU)-MIMO (SU-MIMO) transmission mode. If a UL grant addressed to the
C-RNTI (or Semi-Persistent Scheduling C-RNTI) of the WTRU is detected for a
CC, the HARQ entity may identify the corresponding HARQ process for which a
transmission has taken place and then route the received ACK/NACK
information to the appropriate HARQ process. When no PDCCH DCI format 0/Ox
addressed to the C-RNTI of the WTRU is detected for a given CC, the HARQ
entity may attempt to obtain the feedback information transmitted in the
PHICH and then route the content of the HARQ feedback, (ACK or NACK), to
the appropriate HARQ process. With respect to PHICH, the PHY layer in the
WTRU may deliver certain information to the higher layers. [0080]In
particular, for downlink subframe i, if a transport block was transmitted
in the associated PUSCH subframe then an ACK may be delivered to the higher
layers if ACK is decoded on the PHICH in subframe i. Otherwise, a NACK may
be delivered to the higher layers if a NACK is decoded on the PHICH in
subframe i. If, no PHICH is detected in subframe i, a WTRU may indicate the
absence of PHICH to the higher layers. This is summarized in Table 5.   For
downlink subframe i, if a transport block was transmitted in the associated
PUSCH subframe then:  if ACK is decoded on the PHICH in sub frame i, 



ACK shall be delivered to the higher layers;  else, if NACK is decoded on
the PHICH in subframe i,  NACK shall be delivered to the higher layers;
else, no PHICH was detected in sub frame i,  UE shall indicate the absence
of PHICH to the higher layers. Table 5 [0081]A result of the
network-configured method may be the increased control channel overhead due
to the additional PDCCH transmissions which may be the direct consequence
of forced adaptive HARQ transmissions for some of the feedback
transmissions. However, the probability of having PHICH collisions may be
relatively low for an appropriately designed DL scheduler at the base
station. Hence, it may not be expected for the base station to be forced to
initiate many adaptive HARQ retransmissions at a given TTI. This method may
in fact minimize the impact on standardization efforts as it may only
require insertion of the procedures in the R8 HARQ processes. [0082]FIG. 7
is a flowchart 700 for WTRU behavior in accordance with the
network-configured method. Initially, the HARQ entity at the WTRU
determines the TTI for which it expects to receive feedback information
(705). The WTRU then initiates a search for the PDCCH DCI format 0/Ox on
the CC that the initial UL grants have been transmitted on (710). The WTRU
then attempts to detect the UL grants for each CC as addressed by the
WTRU's CRNTI (715). If no PDCCH DCI format 0/Ox addressed to the C-RNTI of
the WTRU is detected for a given CC (720), the WTRU may attempt to obtain
the feedback information transmitted in the PHICH (725). The HARQ entity
may then route the content of the HARQ feedback, (ACK or NACK), to the
appropriate HARQ process for each CC (730). The process then completes
(740). If a UL grant addressed to the C-RNTI (or Semi-Persistent Scheduling
-27-  C-RNTI) of the WTRU is detected for a CC, the HARQ entity may
identify the corresponding HARQ process for which a transmission has taken
place and then route the received ACK/NACK information to the appropriate
HARQ process (735). The process then completes (740). [0083]Described now
is a method that addresses the problems associated with the cyclic shift
based approach to avoid PHICH collisions. The method addresses the issue
when two or more users may be semi-persistently configured on multiple UL
component carriers or assigned random access response grants on multiple UL
component carriers. [0084]In particular, for a semi-persistently configured
PUSCH transmission in the absence of a corresponding PDCCH with a DCI
Format 0 



or for a PUSCH transmission associated with a random access response grant,
the variable DMRS is set to zero. This may imply that if two or more semi-
persistently co-scheduled users share the same lower resource block on UL
component carriers that receive their grants from the same DL component
carrier for their PUSCH transmissions, then all these co-scheduled users
may be assigned the same cyclic shift for their UL DMRS, (i.e., n DMRS = 0
) . Accordingly, by relying on a cyclic-shift-based solution, the PHICH
collisions may be inevitable. [0085]In the case of a semi-persistently
configured PUSCH transmission on subframe n in the absence of a
corresponding PDCCH with a DCI Format 0 in subframe n kpuscH , the WTRU may
determine its n DMRS based on the information in the most recent grant that
assigns the semi-persistent resource allocation. With respect to the base
station, the scheduler may schedule such that co-scheduled WTRUs on
multiple UL CCs are assigned different first resource blocks as part of
their initial semi-persistently scheduled PUSCH. [0086]In the case of a
PUSCH transmission associated with a random access response grant, the
scheduler may configure co-scheduled WTRUs on multiple UL CCs such that the
WTRUs are assigned different first resource blocks as part of their random
access response grant. This may lead to different PHICH resources and thus
avoids collisions of PHICH resources originating from different UL CCs.
[0087]Embodiments: [0088]1.A method implemented at a base station for
performing feedback channel resource mapping, comprising dividing at least
one of allocated feedback channel resources or feedback channel groups.
[0089]2.The method of embodiment 1, further comprising assigning divided
feedback channel resources or feedback channel groups to uplink component
carriers. 



[0090]3.The method as in any of the preceding embodiments, wherein an
implicit mapping rule uses a feedback channel group number and a sequence
index number to associate the divided feedback channel resources or
feedback channel groups with the uplink component carriers. [0091]4.A
method implemented at a wireless transmit/receive unit (WTRU) for
performing feedback channel resource mapping, comprising decoding a
downlink control channel associated with uplink resource grant.  [0092]5.
determining a set channel. [0093]6.  The method as in embodiment 4, further
comprising of dynamic parameters from a decoded downlink control The method
as in any of the embodiments 4-5, further  comprising receiving a set of
semi-static parameters. [0094]7.The method as in any of the embodiments
4-6, further comprising distributing at least one of allocated feedback
channel resources or feedback channel groups to uplink component carriers
based on the set of dynamic parameters and semi-static parameters.
[0095]8.The method as in any of the embodiments 4-7, further 



comprising determining a feedback channel group number from the set of
dynamic parameters and semi-static parameters.  [0096]9.The method as in
any of the embodiments 4-8, further comprising determining a sequence index
number from the set of dynamic parameters and semi-static parameters.
[0097]10. The method as in any of the embodiments 4-9, further comprising
associating the at least one of allocated feedback channel resources or
feedback channel groups with the uplink component carriers using the
feedback channel group number and the sequence index number. [0098]11. A
method implemented at a wireless transmit/receive unit (WTRU) for
performing feedback channel resource mapping, comprising determining a
feedback channel resource collision. [0099]12. The method as in embodiment
11, further comprising determining a collision avoidance index on
occurrence of a feedback channel resource collision, wherein the collision
avoidance index points to unused allocated resources and links the unused
allocated resources to uplink component carriers or transport blocks.
[00100]13. The method as in any of the embodiments 11-12, wherein feedback
channel resource collision determination checks sameness of lowest
resources allocated among the uplink component carriers. [00101]14. The
method as in any of the embodiments 11-13, further comprising checking that
a quantity of unused allocated resources is greater than or equal to the
uplink component carriers or transport blocks. [00102]15. The method as in
any of the embodiments 11-14, further comprising determining a feedback
channel group number from at least the collision avoidance index.
[00103]16. The method as in any of the embodiments 11-15, further 



comprising determining a sequence index number from at least the collision
avoidance index. [00104]17. The method as in any of the embodiments 11-16,
further comprising associating the unused allocated resources with the
uplink component carriers or transport block using the feedback channel
group number and the sequence index number. -30- WO
2011/085159PCT/US2011/020458 [00105]18. The method as in any of the
embodiments 11-17, wherein the collision avoid index is configured and
communicated to the WTRU through higher layer signaling. [00106] [00107]19.
The method as in any of the embodiments 11-18, wherein the collision avoid
index is identified by the WTRU using a predetermined mapping rule based on
resource allocations. [00108]20. A method implemented at a base station for
avoiding feedback channel resource collision, comprising determining a
feedback channel resource collision. [00109]21. The method as in embodiment
20, further comprising forcing an adaptive feedback channel process for
each uplink component carrier having a feedback channel resource collision.
[00110]22. The method as in any of the embodiments 20-21, wherein feedback
channel resource collision determination checks sameness of lowest
resources allocated among an uplink component carriers. [00111]23. The
method as in any of the embodiments 20-22, wherein a 



non-adaptive feedback channel process is used for one uplink component
carrier having a feedback channel resource collision. [00112]24. A method
implemented at a wireless transmit/receive unit (WTRU) for avoiding
feedback channel resource collision, comprising at an expected feedback
information reception time, searching for downlink control information on a
downlink control channel associated with an uplink resource grant.
[00113]25. The method as in embodiment 24, further comprising routing the
feedback information to an identified feedback process for each component
carrier upon detection of an uplink grant for a component carrier that is
addressed to the WTRU. [00114]26. The method as in any of the embodiments
24-25, further comprising routing the feedback information obtained from a
feedback channel to an applicable feedback process for each component
carrier upon failure to detect an uplink grant. [00115]27. A method for
avoiding feedback channel resource collision for co-scheduled wireless
transmit/receive units (WTRUs), comprising semi-persistently configuring
each WTRU with an uplink transmission in a subframe. [00116]28. The method
as in embodiment 27, further comprising for each WTRU, determining a value
for a parameter from a grant assigning a semi-persistent resource
allocation on a condition that a downlink control channel is absent in a
previous subframe, wherein the parameter is mapped to a cyclic shift of a
corresponding uplink demodulation reference signal (DMRS).  [00117] 29. The
method as in embodiment 24, wherein each WTRU has a different first
resource block for a semi-persistently configured uplink transmission.
[00118]30. A method for avoiding feedback channel resource collision for
co-scheduled users wireless transmit/receive units (WTRUs), comprising
scheduling random access response grants to the WTRUs on multiple component
carriers. [00119]31. The method as in embodiment 30, further comprising
assigning different first resource blocks to each of the WTRUs for their
respective random access response grants. [00120]32. A method for
performing channel resource mapping for 



carrier aggregation, the method comprising dividing existing channel
resource groups. [00121]33. The method as in embodiment 32, further
comprising assigning existing channel resource groups to different uplink
(UL) component carriers (CCs). [00122]34. The method as in any of the
embodiments 32-33, further comprising applying Physical Hybrid ARQ
Indicator Channel (PHICH) resource mapping for carrier aggregation. WO
2011/085159PCT/US2011/020458 [00123]35. The method as in any of the
embodiments 32-34, wherein an implicit Physical Hybrid ARQ Indicator
Channel (PHICH) mapping scheme addresses a PHICH mapping ambiguity.
[00124]36. The method as in any of the embodiments 32-35, wherein the
method is applicable to Frequency Division Duplex (FDD). [00125]37. The
method as in any of the embodiments 32-36, wherein the method is applicable
to FDD or Time Division Duplex (TDD), or both, modes of operation.
[00126]38. The method as in any of the embodiments 32-37, wherein the
method is applicable to Long Term Evolution-Advanced (LTE-A). [00127]39.
The method as in any of the embodiments 32-38, further comprising dividing
existing Physical Hybrid ARQ Indicator Channel (PHICH) resource groups.
[00128]40. The method as in any of the embodiments 32-39, further 



comprising assigning existing Physical Hybrid ARQ Indicator Channel (PHICH)
resource groups to different UL component carriers (CCs). [00129]41. The
method as in any of the embodiments 32-40, wherein the method is performed
by a scheduler. [00130]42. The method as in any of the embodiments 32-41,
further comprising implementing a Physical Hybrid ARQ Indicator Channel
(PHICH) mapping rule. [00131]43. The method as in any of the embodiments
32-42, wherein the PHICH mapping rule is:  group PHICHPRB RAn DMRS) mod( n=
( lowest index  nseq = (Li-lowest index IL group PHICH PRB RAPHICHCC
44. The method as in any of the embodiments 32-43, wherein is the number of
the PHICH group assigned to theth UL  



component carrier (CC). [00134]45. The method as in any of the embodiments
32-44, wherein nseq PHICH  ts the orthogonal sequence index within the
group, nc1 is the index of  the UL CC used for transmission of the
corresponding Physical Uplink Shared Channel (PUSCH). [00135]46. The method
as in any of the embodiments 32-45, wherein nDMRS is mapped from the cyclic
shift for Demodulation Reference Signal (DMRS) field in the most recent
Downlink Control Information (DCI) format 0 for the transport block
associated with the corresponding Physical Uplink Shared Channel (PUS CH)
transmission. [00136]47. The method as in any of the embodiments 32-46,
wherein NSF cH        is the spreading factor size used for PHICH
modulation defined as a function of cyclic prefix. [00137]48. The method as
in any of the embodiments 32-47, wherein ilowest index     P R B -RA is the
lowest physical resource block (RB) index in the first slot of the
corresponding PUS CH transmission. [00138]49. The method as in any of the
embodiments 32-48, wherein NVZH is the number of PHICH groups configured by
higher layers. 



[00139]50. The method as in any of the embodiments 32-49, wherein Ncc
denotes the number of UL CCs linked to a single downlink (DL) CC.
[00140]51. The method as in any of the embodiments 32-50, wherein n
groupseq one or a combination of PHICH / "PHICH , or no are determined by
decoding the Physical Downlink Control Channel (PDCCH) on an associated DL
CC using a wireless transmit/receive unit (WTRU) specific Cell Radio
Network Temporary Identifier (C-RNTI) to read Downlink Control Information
(DCI) format 0 granting the Physical Uplink Shared Channel (PUSCH)
transmission. [00141]52. The method as in any of the embodiments 32-51,
wherein a PHICH arrangement parameter Ng - 2 . [00142]53. The method as in
any of the embodiments 32-52, wherein the value of a PHICH arrangement
parameter Ng depends upon the amount of aggregated UL CCs. WO
2011/085159PCT/US2011/020458 [00143]54. The method as in any of the
embodiments 32-53, wherein the number of Physical Hybrid ARQ Indicator
Channel (PHICH) groups is a function of the DL bandwidth. [00144]55. The
method as in any of the embodiments 32-54, wherein a maximum number of
aggregated component carriers (CCs) that can be supported when the DL
bandwidth is 6 resource blocks (RBs) is 2. [00145]56. The method as in any
of the embodiments 32-55, wherein a maximum number of aggregated component
carriers (CCs) that can be supported when the DL bandwidth is 12 resource
blocks (RBs) is 4. 



[00146]57. The method as in any of the embodiments 32-56, wherein a PHICH
arrangement parameter Ng =1 / 4 . [00147]58. The method as in any of the
embodiments 32-57, wherein one PHICH group is available for bandwidths
(BWs) up to 25 RBs and the PHICH group cannot be divided or dedicated to
different carriers. [00148]59. The method as in any of the embodiments
32-58, further comprising dividing the total Physical Hybrid ARQ Indicator
Channel (PHICH) resources. [00149]60. The method as in any of the
embodiments 32-59, further comprising dividing Physical Hybrid ARQ
Indicator Channel (PHICH) channels into at least one division. [00150]61.
The method as in any of the embodiments 32-60, wherein each of the at least
one divisions is dedicated to a component carrier (CC). [00151]62. The
method as in any of the embodiments 32-61, wherein the bandwidth is 5MHz.
[00152]63. The method as in any of the embodiments 32-62, wherein a
division includes dividing or combining divisions of Physical Hybrid ARQ
Indicator Channel (PHICH) resources, channels, groups, or any combination
thereof. [00153]64. The method as in any of the embodiments 32-63, wherein
each division may be configured for, or assigned to, a particular carrier.



WO 2011/085159PCT/US2011/020458 [00154]65. The method as in any of the
embodiments 32-64, wherein a wireless transmit/receive unit (WTRU) is
allocated more than one resource block (RB) per component carrier (CC).
[00155]66. The method as in any of the embodiments 32-65, further
comprising a one-to-one mapping between each Physical Hybrid ARQ Indicator
Channel (PHICH) resource and the physical RB (PRB) index used for each
Physical Uplink Shared Channel (PUSCH) transmission. [00156]67. The method
as in any of the embodiments 32-66, wherein on a condition that a Physical
Hybrid ARQ Indicator Channel (PHICH) resource collision occurs, unused
PHICH resources available in the system are utilized via modifications to
the current PHICH mapping schemes. [00157]68. The method as in any of the
embodiments 32-67, wherein the method is applied in LTE. [00158]69. The
method as in any of the embodiments 32-68, wherein each user's assignment
on each UL component carrier (CC), in terms of number of resource blocks
(RBs), is greater than or equal to the number of aggregated UL CCs.
[00159]70. The method as in any of the embodiments 32-69, wherein LRBs >
Ncc , where: Ncc denotes the number of aggregated UL CCs linked to a single
DL CC and LRB, is the length of contiguously or non-contiguously allocated
resource blocks to a WTRU per CC. [00160]71. The method as in any of the
embodiments 32-70, further comprising a mapping formula. 



[00161]72. The method as in any of the embodiments 32-71, wherein the
mapping formula uses the following equation: ngroup = Olowest index  A .
)+)mod+ I_,Ay T group HICH PHICHPRB RA"DMRSPHICH PHICH P nseqW-lowest index
_L AI)/ / AT group i+ nDMRS)mod 2NPHicil PHICHPRB RAPHICHSF  WO
2011/085159PCT/US2011/020458 [00162]73. The method as in any of the
embodiments 32-72, wherein j lowestindex          is the lowest physical
resource block (PRB) index in the first slot of the corresponding Physical
Uplink Shared Channel (PUSCH) transmission. [00163]74. The method as in any
of the embodiments 32-73, wherein Ilzest index Al is a component carrier
(CC) dependent offset which is applied to [00164]75. The method as in any
of the embodiments 32-74, further comprising linking a physical resource
block (PRB) index within contiguously or non-contiguously allocated
resource blocks of a wireless transmit/receive unit (WTRU) to a different
component carrier (CC) in order to avoid Physical Hybrid ARQ Indicator
Channel (PHICH) resource collision. [00165]76. The method as in any of the
embodiments 32-75, wherein 



the linking of a PRB index within contiguously allocated resource blocks of
a WTRU to a different CC is performed uniquely. [00166]77. The method as in
any of the embodiments 32-76, wherein a } parameter Ai takes the
values0,1,...,-1 Ai [00167]78. The method as in any of the embodiments
32-77, wherein a parameter Ai is configured and communicated to a wireless
transmit/receive unit (WTRU) through higher layer signaling. [00168]79. The
method as in any of the embodiments 32-78, wherein a parameter Ai is
identified by a wireless transmit/receive unit (WTRU) according to a
pre-determined mapping rule based on its physical resource block (PRB)
allocations. [00169]80. The method as in any of the embodiments 32-79,
wherein the mapping rule further comprises sequentially associating the PRB
indices within an allocated UL grant on one of the UL component carriers
(CCs) to a sequence of Physical Hybrid ARQ Indicator Channel (PHICH)
resources and then transmitting the Hybrid Automatic Repeat Request (HARQ)
feedbacks corresponding to multiple UL CCs using the PHICH resources. WO
2011/085159PCT/US2011/020458 [00170]81. The method as in any of the
embodiments 32-80, further comprising linking the PHICH resource associated
with a PUSCH transmission on a UL CC to the lowest PRB index from a set of
PRBs allocated to the WTRU. [00171]82. The method as in any of the
embodiments 32-81, wherein a plurality of users are allocated a plurality
of resource blocks (RBs) on each component carrier (CC) in a system with a
plurality of aggregated UL CCs. [00172]83. The method as in any of the
embodiments 32-82, wherein 



the users are allocated a plurality of non-contiguous RBs on a first CC and
a plurality of contiguous RBs on a second CC. [00173]84. The method as in
any of the embodiments 32-83, wherein a wireless transmit/receive unit
(WTRU) receives Hybrid Automatic Repeat Request (HARQ) feedback on Physical
Hybrid ARQ Indicator Channel (PHICH) resources that are linked to a first
RB and a second RB for the two transport blocks that are transmitted on two
specific CCs. [00174]85. The method as in any of the embodiments 32-84,
further comprising basing the method on a network-configured solution that
avoids Physical Hybrid ARQ Indicator Channel (PHICH) resource collision.
[00175]86. The method as in any of the embodiments 32-85, wherein on a
condition that Physical Hybrid ARQ Indicator Channel (PHICH) resource
collisions occur, a wireless transmit/receive unit (WTRU) receives Hybrid
Automatic Repeat Request (HARQ) feedback corresponding to all UL CCs except
for one to be transmitted on Physical Downlink Control Channel (PDCCH).
[00176]87. The method as in any of the embodiments 32-86, wherein an
adaptive mode of operation is dictated to a number of HARQ processes while
only one of the HARQ processes can be based on a non-adaptive mode of
operation. [00177]88. The method as in any of the embodiments 32-87,
wherein on a condition that PHICH resources are shared by both LTE and
LTE-A WTRUs, the only available PHICH resource is assigned to the LTE WTRU.
-38-  WO 2011/085159PCT/US2011/020458 [00178]89. The method as in any of
the embodiments 32-88, wherein a wireless transmit/receive unit (WTRU)
contains one Hybrid Automatic Repeat Request (HARQ) entity which maintains
a number of parallel HARQ processes. [00179]90. The method as in any of the
embodiments 32-89, one 



Hybrid Automatic Repeat Request (HARQ) process is dedicated to each UL
component carrier (CC). [00180]91. The method as in any of the embodiments
32-90, wherein the wireless transmit/receive unit (WTRU) first conducts a
search for Physical Downlink Control Channel (PDCCH) Downlink Control
Information (DCI) format 0/Ox on the DL component carrier (CC) that initial
uplink grant has been transmitted at a predetermined Transmission Time
Interval (TTI) for which the Hybrid Automatic Repeat Request (HARQ) entity
at the WTRU expects to receive feedback corresponding to any UL CC.
[00181]92. The method as in any of the embodiments 32-91, wherein on a
condition that UL grant addressed to the Cell Radio Network Temporary
Identifier (C-RNTI) of the wireless transmit/receive unit (WTRU) is
detected for a component carrier (CC), the Hybrid Automatic Repeat Request
(HARQ) entity identifies a corresponding HARQ process for which a
transmission has taken place and then routes the received acknowledgement
(ACK)/negative acknowledgement (NACK) information to the appropriate HARQ
process. [00182]93. The method as in any of the embodiments 32-92, wherein
on a condition that no Physical Downlink Control Channel (PDCCH) Downlink
Control Information (DCI) format 0/Ox addressed to the Cell Radio Network
Temporary Identifier (C-RNTI) of the wireless transmit/receive unit (WTRU)
is detected for a given component carrier (CC), the Hybrid Automatic Repeat
Request (HARQ) entity performs the method further comprising attempting to
obtain feedback information transmitted in the Physical Hybrid ARQ
Indicator Channel (PHICH). [00183]94. The method as in any of the
embodiments 32-93, further comprising routing HARQ feedback to the
appropriate HARQ process. -39-  WO 2011/085159PCT/US2011/020458 [00184]95.
The method as in any of the embodiments 32-94, wherein the C-RNTI is a
Semi-Persistent Scheduling C-RNTI. [00185]96. The method as in any of the
embodiments 32-95, wherein on a condition that for a downlink subframe, a
transport block was transmitted in an associated Physical Uplink Shared
Channel (PUSCH) subframe, the method further comprising delivering ACK to
the higher layers on a condition that ACK is decoded on the Physical Hybrid
ARQ Indicator Channel (PHICH) in the subframe. [00186]97. The method as in
any of the embodiments 32-96, further 



comprising delivering NACK to the higher layers on a condition that NACK is
decoded on the PHICH in the subframe. [00187]98. The method as in any of
the embodiments 32-97, further comprising delivering an indication of the
absence of PHICH to the higher layers on a condition that no PHICH was
detected in the subframe. [00188]99. The method as in any of the
embodiments 32-98, wherein wireless transmit/receive unit (WTRU) and
evolved Node-B (eNB) procedures are included in Hybrid Automatic Repeat
Request (HARQ) operations. [00189]100. The method as in any of the
embodiments 32-99, further n " Rs comprising the WTRU determining
aparameter based on information in a most recent grant, wherein the grant
comprises an assignment of a semi-persistent resource allocation.
[00190]101. The method as in any of the embodiments 32-100, further
comprising a scheduler determining that co-scheduled WTRUs on multiple UL
CCs are assigned different first resource blocks as part of an initial
semi-persistently scheduled PUSCH. [00191]102. The method as in any of the
embodiments 32-101, further comprising, for a PUSCH transmission associated
with a random access response grant, the scheduler configuring co-scheduled
WTRUs on multiple UL CCs such that the WTRUs are assigned different first
resource blocks as part of a random access response grant.  WO
2011/085159PCT/US2011/020458 [00192]103. A wireless transmit receive unit
(WTRU) configured to perform at least part of a method of any one of the
preceding embodiments. 



[00193]104. An eNodeB (eNB) configured to perform at least part of a method
of any of the embodiments 1-102. [00194]105. An integrated circuit (IC)
configured to perform at least part of a method of any of the embodiments
1-102. [00195]Although features and elements are described above in
particular combinations, one of ordinary skill in the art will appreciate
that each feature or element can be used alone or in any combination with
the other features and elements. In addition, the methods described herein
may be implemented in a computer program, software, or firmware
incorporated in a computer-readable medium for execution by a computer or
processor. Examples of computer-readable media include electronic signals
(transmitted over wired or wireless connections) and computer-readable
storage media. Examples of computer-readable storage media include, but are
not limited to, a read only memory (ROM), a random access memory (RAM), a
register, cache memory, semiconductor 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). A
processor in association with software may be used to implement a radio
frequency transceiver for use in a WTRU, UE, terminal, base station, RNC,
or any host computer. *  CLAIMS What is claimed is:        1. A method
implemented at a base station for performing feedback channel resource
mapping, comprising:        dividing at least one of allocated feedback
channel resources or feedback channel groups; and        assigning divided
feedback channel resources or feedback channel groups to uplink component
carriers.        2. The method of claim 1, wherein an implicit mapping rule
uses a feedback channel group number and a sequence index number to
associate the divided feedback channel resources or feedback channel groups
with the uplink component carriers.        3. A method implemented at a
wireless transmit/receive unit (WTRU) for performing feedback channel
resource mapping, comprising: decoding a downlink control channel
associated with uplink resource grant; 



determining a set of dynamic parameters from a decoded downlink control
channel; receiving a set of semi-static parameters; and        distributing
at least one of allocated feedback channel resources or feedback channel
groups to uplink component carriers based on the set of dynamic parameters
and semi-static parameters.        4. The method of claim 3, further
comprising:        determining a feedback channel group number from the set
of dynamic parameters and semi-static parameters;        determining a
sequence index number from the set of dynamic parameters and semi-static
parameters; and -42-         associating the at least one of allocated
feedback channel resources or feedback channel groups with the uplink
component carriers using the feedback channel group number and the sequence
index number.     5. A method implemented at a wireless transmit/receive
unit (WTRU) for performing feedback channel resource mapping, comprising:
determining a feedback channel resource collision; and        determining a
collision avoidance index on occurrence of a feedback channel resource
collision, wherein the collision avoidance index points to unused allocated
resources and links the unused allocated resources to uplink component
carriers or transport blocks.        6. The method of claim 5, wherein
feedback channel resource collision determination checks sameness of lowest
resources allocated among the uplink component carriers.     7. The method
of claim 5, further comprising:        checking that a quantity of unused
allocated resources is greater than or equal to the uplink component
carriers or transport blocks.     8. The method of claim 5, further
comprising:        determining a feedback channel group number from at
least the collision avoidance index;        determining a sequence index
number from at least the collision avoidance index; and 



associating the unused allocated resources with the uplink component
carriers or transport block using the feedback channel group number and the
sequence index number.        9. The method of claim 5, wherein the
collision avoid index is configured and communicated to the WTRU through
higher layer signaling. -43-          10. The method of claim 5, wherein
the collision avoid index is identified by the WTRU using a predetermined
mapping rule based on resource allocations.        11. A method implemented
at a base station for avoiding feedback channel resource collision,
comprising: determining a feedback channel resource collision; and
forcing an adaptive feedback channel process for each uplink component
carrier having a feedback channel resource collision.        12. The method
of claim 11, wherein feedback channel resource collision determination
checks sameness of lowest resources allocated among an uplink component
carriers.        13. The method of claim 11, wherein a non-adaptive
feedback channel process is used for one uplink component carrier having a
feedback channel resource collision.        14. A method implemented at a
wireless transmit/receive unit (WTRU) for avoiding feedback channel
resource collision, comprising:        at an expected feedback information
reception time, searching for downlink control information on a downlink
control channel associated with an uplink resource grant;        routing
the feedback information to an identified feedback process for each
component carrier upon detection of an uplink grant for a component carrier
that is addressed to the WTRU; and        routing the feedback information
obtained from a feedback channel to an applicable feedback process for each
component carrier upon failure to detect an uplink grant.          15. A
method for avoiding feedback channel resource collision for co-scheduled
wireless transmit/receive units (WTRUs), comprising:
semi-persistently configuring each WTRU with an uplink transmission in a
subframe; and 



for each WTRU, determining a value for a parameter from a grant assigning a
semi-persistent resource allocation on a condition that a downlink control
channel is absent in a previous subframe, wherein the parameter is mapped
to a cyclic shift of a corresponding uplink demodulation reference signal
(DMRS).        16. The method of claim 15, wherein each WTRU has a
different first resource block for a semi-persistently configured uplink
transmission.        17. A method for avoiding feedback channel resource
collision for co-scheduled users wireless transmit/receive units (WTRUs),
comprising:        scheduling random access response grants to the WTRUs on
multiple component carriers; and        assigning different first resource
blocks to each of the WTRUs for their respective random access response
grants.        18. A wireless transmit/receive unit (WTRU) configured to
perform feedback channel resource mapping, comprising:        a processor
configured to decode a downlink control channel associated with uplink
resource grant;        the processor configured to determine a set of
dynamic parameters from a decoded downlink control channel;        a
receiver configured to receive a set of semi-static parameters, the
processor in communication with the receiver; and        the processor
configured to distribute at least one of allocated feedback channel
resources or feedback channel groups to uplink component carriers based on
the set of dynamic parameters and semi-static parameters. -45-          19.
A wireless transmit/receive unit (WTRU) configured to perform feedback
channel resource mapping, comprising:        a processor configured to
determine a feedback channel resource collision; and        the processor
configured to determine a collision avoidance index on occurrence of a
feedback channel resource collision, wherein the collision avoidance index
points to unused allocated resources and links the unused allocated
resources to uplink component carriers or transport blocks.        20. The
WTRU of claim 19, wherein the processor is further configured to check that
a quantity of unused allocated resources is greater than or equal to the
uplink component carriers or transport blocks. 


