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(57) ABSTRACT

Methods and apparatus for addressing wireless transmit/re-
ceive unit (WTRU) behavior in response to configuration,
configuration parameters and access issues related to the acti-
vation/deactivation process when the WTRU may be config-

ured with multiple serving cells or carrier aggregation.
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COMPONENT CARRIER
ACTIVATION/DEACTIVATION IN
MULTI-CARRIER SYSTEMS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. provi-
sional application Nos. 61/262,810 filed Nov. 19, 2009;
61/293,520 filed Jan. 8, 2010; 61/304,149 filed Feb. 12, 2010;
61/307,803 filed Feb. 24, 2010; 61/314,446 filed Mar. 16,
2010; 61/330,150 filed Apr. 30, 2010; 61/355,756 filed Jun.
17,2010; and 61/373,678 filed Aug. 13, 2010, the contents of
which are hereby incorporated by reference herein.

FIELD OF THE INVENTION

[0002] This application is related to wireless communica-
tions.

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. The
pair of DL and UL carriers may be considered to form a cell
of the wireless network. The WTRU may take certain actions
in response to the configuration, configuration parameters
and access issues related to the activation/deactivation pro-
cess. In LTE R8, there is no ambiguity from the perspective of
the WTRU in taking action since the DL and UL resources are
associated with the single DL carrier and the single UL car-
rier, respectively, which form a serving cell of the WTRU. In
multi-carrier wireless systems, the WTRU may be assigned
multiple serving cells, each consisting of one DL component
carrier and possibly also one UL component carrier (CC). The
WTRU may need to act and respond differently if the WTRU
may be configured with multiple serving cells.

SUMMARY

[0004] Methods and apparatus for addressing wireless
transmit/receive unit (WTRU) behavior in response to con-
figuration, configuration parameters and access issues related
to the activation/deactivation process when the WTRU may
be configured with multiple serving cells or carrier aggrega-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] A more detailed understanding may be had from the
following description, given by way of example in conjunc-
tion with the accompanying drawings wherein:

[0006] FIG. 1A is a system diagram of an example com-
munications system in which one or more disclosed embodi-
ments may be implemented;

[0007] 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; and

Jun. 9, 2011

[0008] 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.

DETAILED DESCRIPTION

[0009] FIG. 1A is a diagram of an example communica-
tions system 100 in which one or more disclosed embodi-
ments 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.

[0010] As shown in FIG. 1A, the communications system
100 may include wireless transmit/receive units (WTRUs)
102a, 1025, 102¢, 1024, 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 con-
template any number of WTRUs, base stations, networks,
and/or network elements. Each of the WTRUs 102a, 1025,
102¢, 1024 may be any type of device configured to operate
and/or communicate in a wireless environment. By way of
example, the WTRUs 102a, 1025, 102¢, 1024 may be con-
figured 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 per-
sonal digital assistant (PDA), a smartphone, a laptop, a net-
book, a personal computer, a touchpad, a wireless sensor,
consumer electronics, and the like.

[0011] The communications systems 100 may also include
a base station 114a and a base station 1145. Each of the base
stations 114a, 1145 may be any type of device configured to
wirelessly interface with at least one of the WITRUs 102a,
1025, 102¢, 1024 to facilitate access to one or more commu-
nication networks, such as the core network 106, the Internet
110, and/or the networks 112. By way of example, the base
stations 114a, 1145 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, 1145 are each depicted as
a single element, it will be appreciated that the base stations
114a, 1145 may include any number of interconnected base
stations and/or network elements.

[0012] 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 1145 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 1144 may
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employ multiple-input multiple output (MIMO) technology
and, therefore, may utilize multiple transceivers for each sec-
tor of the cell.

[0013] The base stations 114a, 1146 may communicate
with one or more of the WTRUs 102a, 1025, 102¢, 102d over
air interface(s) 116, which may be any suitable wireless com-
munication 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).

[0014] More specifically, as noted above, the communica-
tions system 100 may be a multiple access system and may
employ one or more channel access schemes, suchas CDMA,
TDMA, FDMA, OFDMA, SC-FDMA, and the like. For
example, the base station 114a in the RAN 104 and the
WTRUs 1024, 1025,102¢ may implement a radio technology
such as Universal Mobile Telecommunications System
(UMTS) Terrestrial Radio Access (UTRA), which may estab-
lish 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).

[0015] In another embodiment, the base station 114a and
the WTRUs 1024, 1025, 102¢ may implement a radio tech-
nology 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).
[0016] Inother embodiments, the base station 114 and the
WTRUs 1024, 1025, 102¢ 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.

[0017] Inother embodiments, the base station 114 and the
WTRUSs 1024, 1025, 102¢ may implement any combination
of the aforementioned radio technologies. For example, the
base station 114a and the WTRUs 1024, 1025, 102¢ may each
implement dual radio technologies such as UTRA and
E-UTRA, which may concurrently establish one air interface
using WCDMA and one air interface using LTE-A respec-
tively.

[0018] The base station 11456 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 1145 and the WTRUs 102¢,
1024 may implement a radio technology such as IEEE 802.11
to establish a wireless local area network (WL AN). In another
embodiment, the base station 1145 and the WTRUs 102c,
1024 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 1145 and the WTRUs
102¢, 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 1145 may
have a direct connection to the Internet 110. Thus, the base
station 1145 may not be required to access the Internet 110 via
the core network 106.

Jun. 9, 2011

[0019] The RAN 104 may be in communication with the
core network 106, which may be any type of network config-
ured to provide voice, data, applications, and/or voice over
internet protocol (VoIP) services to one or more of the
WTRUs 1024, 1025, 102¢, 102d. For example, the core net-
work 106 may provide call control, billing services, mobile
location-based services, pre-paid calling, Internet connectiv-
ity, 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 con-
nected to the RAN 104, which may be utilizing an E-UTRA
radio technology, the core network 106 may also be in com-
munication with another RAN (not shown) employing a GSM
radio technology.

[0020] The core network 106 may also serve as a gateway
for the WTRUs 102a, 1025, 102¢, 1024 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 pro-
tocols, 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.

[0021] Some or all of the WTRUs 1024, 1025, 102¢, 1024
in the communications system 100 may include multi-mode
capabilities, i.e., the WIRUs 1024, 1025, 102¢, 102d may
include multiple transceivers for communicating with differ-
ent wireless networks over different wireless links. For
example, the WTRU 102¢ shown in FIG. 1A may be config-
ured to communicate with the base station 114a, which may
employ a cellular-based radio technology, and with the base
station 1145, which may employ an IEEE 802 radio technol-
ogy.

[0022] 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 appre-
ciated that the WTRU 102 may include any sub-combination
of'the foregoing elements while remaining consistent with an
embodiment.

[0023] The processor 118 may be a general purpose pro-
cessor, a special purpose processor, a conventional processor,
a digital signal processor (DSP), a plurality of microproces-
sors, one or more microprocessors in association with a DSP
core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Array
(FPGAGs) 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 proces-
sor 118 may be coupled to the transceiver 120, which may be
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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 elec-
tronic package or chip.

[0024] The transmit/receive element 122 may be config-
ured 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 ele-
ment 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.

[0025] In addition, although the transmit/receive element
122 isdepicted 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 tech-
nology. Thus, in one embodiment, the WIRU 102 may
include two or more transmit/receive elements 122, e.g., mul-
tiple antennas, for transmitting and receiving wireless signals
over the air interface 116.

[0026] 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.

[0027] 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/touch-
pad 128, (e.g., a liquid crystal display (LCD), display unit or
organic light-emitting diode (OLED) display unit). The pro-
cessor 118 may also output user data to the speaker/micro-
phone 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 remov-
able 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).

[0028] 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 pow-
ering 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.
[0029] 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 cur-
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rent location ofthe 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, 1145) 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 remain-
ing consistent with an embodiment.

[0030] 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 head-
set, a Bluetooth® 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.

[0031] FIG.1Cis asystem 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 technol-
ogy to communicate with the WTRUs 1024, 1025, 102¢ over
the air interface 116. The RAN 104 may also be in commu-
nication with the core network 106.

[0032] The RAN 104 may include eNode-Bs 140a, 1405,
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, 1405, 140¢ may
each include one or more transceivers for communicating
with the WTRUs 102a, 1025, 102¢ over the air interface 116.
In one embodiment, the eNode-Bs 140a, 1405, 140¢ may
implement MIMO technology. Thus, the eNode-B 140a, for
example, may use multiple antennas to transmit wireless sig-
nals to, and receive wireless signals from, the WTRU 102a.
[0033] Each of the eNode-Bs 140a, 1405, 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 deci-
sions, scheduling of users in the uplink and/or downlink, and
the like. As shown in FIG. 1C, the eNode-Bs 140a, 1405, 140¢
may communicate with one another over an X2 interface.
[0034] The core network 106 shown in FIG. 1C may
include a mobility management gateway (MME) 142, a serv-
ing gateway 144, and a packet data network (PDN) gateway
146. While each of the foregoing elements are depicted as part
ofthe 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.

[0035] The MME 142 may be connected to each of the
eNode-Bs 142a, 1425, 142¢ in the RAN 104 via an S1 inter-
face and may serve as a control node. For example, the MME
142 may be responsible for authenticating users of the
WTRUs 102a, 1025, 102¢, bearer setup/configuration/re-
lease, selecting a particular serving gateway during an initial
attach of the WTRUs 1024, 1025, 102¢, 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.

[0036] The serving gateway 144 may be connected to each
of the eNode Bs 1404, 1405, 140¢ in the RAN 104 via the S1
interface. The serving gateway 144 may generally route and
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forward user data packets to/from the WIRUs 102a, 1025,
102c¢. The serving gateway 144 may also perform other func-
tions, such as anchoring user planes during inter-eNode B
handovers, triggering paging when downlink data is available
for the WIRUs 1024, 1025, 102¢, managing and storing
contexts of the WIRUs 1024, 1025, 102¢, and the like.
[0037] The serving gateway 144 may also be connected to
the PDN gateway 146, which may provide the WTRUs 102a,
10256, 102¢ with access to packet-switched networks, such as
the Internet 110, to facilitate communications between the
WTRUs 102a, 1025, 102¢ and IP-enabled devices.

[0038] The core network 106 may facilitate communica-
tions with other networks. For example, the core network 106
may provide the WIRUs 102a, 1025, 102¢ with access to
circuit-switched networks, such as the PSTN 108, to facilitate
communications between the WTRUs 102a, 1025, 102¢ and
traditional land-line communications devices. For example,
the core network 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 WITRUs 1024, 1025, 102¢ with access to the
networks 112, which may include other wired or wireless
networks that are owned and/or operated by other service
providers.

[0039] When referred to hereafter, the Physical Downlink
Control CHannel (PDCCH) refers to the control channel used
in LTE for scheduling of radio resources, e.g. the control
channel on which the WTRU receives downlink control infor-
mation (DCls) messages. DCIs are mainly used for schedul-
ing downlink and uplink resources in the control region of a
downlink frequency on which the WTRU operates. It also
refers to the case where the WTRU is a relay eNB for which
the PDCCH channel is mapped on another downlink channel,
(e.g. a PDSCH of the relay eNB configuration), to form the
relay PDCCH (R-PDCCH).

[0040] When referred to hereafter, the term “Component
Carrier (CC)” includes, without loss of generality, a fre-
quency on which the WTRU operates. For example, a WTRU
may receive transmissions on a downlink CC (hereafter “DL
CC”). A DL CC may comprise 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
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 acknowledge-
ment (ACK/NACK) feedback for a previous uplink transmis-
sion. On the PDCCH, the WTRU receives DCI messages that
are mainly used for scheduling downlink and uplink
resources. On the PDSCH, the WTRU may receive user and/
or control data. For example, a WTRU may transmit on an
uplink CC (hereafter “UL CC”). An UL CC may comprise of
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
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feedback. On a UL CC, the WIRU may also be allocated
dedicated resources for transmission of Sounding Reference
Signals (SRS).

[0041] A cell typically minimally consists of a DL. CC
which is, optionally, 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 signal-
ing from the network. For example, when broadcasted on the
DL CC, the WITRU may receive the uplink frequency and
bandwidth of the linked UL CC as part of the SystemInfor-
mationBlockType2 (SIB2) information element.

[0042] When referred to hereafter, the term “Primary Cell
(PCell)” includes, without loss of generality, the cell operat-
ing in the primary frequency in which the WITRU either
performs the initial connection establishment procedure or
initiates the connection re-establishment procedure, or the
cell indicated as the primary cell in the handover procedure.
The WTRU uses the PCell 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 only on the PCell DL may include SI acquisition
and change monitoring procedures on the broadcast channel
(BCCH), and paging. The UL CC of the PCell may corre-
spond to the CC whose PUCCH resources are configured to
carry all HARQ ACK/NACK feedback for a given WTRU.
[0043] When referred to hereafter, the term “Secondary
Cell (SCell)” includes, without loss of generality, the cell
operating on a secondary frequency which may be configured
once an RRC connection is established and which may be
used to provide additional radio resources. System informa-
tion relevant for operation in the concerned SCell is typically
provided using dedicated signaling when the SCell is added to
the WTRU’s configuration. Although the parameters may
have different values than those broadcasted on the downlink
of the concerned SCell using the system information (SI)
signaling, this information is herein referred to as SI of the
concerned SCell independent of the method used by the
WTRU to acquire this information.

[0044] When referred to hereafter, the terms “PCell DL”
and “PCell UL” correspond to, without loss of generality, the
DL CC and the UL CC of the PCell, respectively. Similarly,
the terms “SCell DL and “SCell UL” correspond to the DL
CCand the UL CC, if configured, of'a SCell, respectively. For
the PCell, a CC may also be referred to as a PCC and for a
SCell, a CC may be referred to as a SCC.

[0045] When referred to hereafter, the term “serving cell”
includes, without loss of generality, a primary cell (i.e. a
PCell) or a secondary cell (i.e. a SCell). More specifically, for
a WTRU that is not configured with any SCell or that does not
support operation on multiple component carriers, (i.e. car-
rier aggregation), there may be only one serving cell com-
prising of the Pcell. For a WTRU that is configured with at
least one SCell, the term “serving cells” includes the set of
one or more cells comprising of the PCell and all configured
SCell(s).

[0046] Whena WTRU is configured with at least one SCell,
there is one PCell DL, (i.e., including one DL-SCH), and one
PCell UL, (i.e., including one UL-SCH), and, for each con-
figured SCell, there is one SCell DL and optionally one SCell
UL, if configured.

[0047] The principles of activation and deactivation ofa CC
from the WTRU perspective herein may apply to at least one
of a plurality of functions related to the CC. For example, for
a DL CC, it may relate to PDCCH monitoring/decoding of a
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subset or all DCI formats such as UL DCls, DL DCIs, both, or
subsets thereof or PDSCH buffering/decoding. For a UL CC,
it may relate for example to a PUSCH transmission, to a
PUCCH transmission, to the transmission of CQI/PMI/RI or
SRS transmission.

[0048] The methods described herein are applicable upon
SCell activation/deactivation, without excluding an activa-
tion/deactivation which is a consequence of a reconfiguration
that either adds or removes the SCell.

[0049] The examples described herein are generally appli-
cable independently of whether or not DRX is configured
and/or applicable for the serving cell(s).

[0050] The methods described herein are equally appli-
cable where any DL CC and any UL CC are activated and
deactivated independently, including DL and UL CCs asso-
ciated to each other and including CCs that belong either to a
PCell or to a SCell, and also to multiple CCs sharing the same
activation/deactivation state.

[0051] A WTRU configured with at least one SCell may be
configured with cross-carrier scheduling for one or more
serving cells. Cross-carrier scheduling is a control signaling
method where physical radio resources (DL transmission) for
PDSCH transmissions on the DL CC, or granted resources
(UL transmission) for PUSCH transmissions on the UL CC,
ofa first serving cell may be assigned using the PDCCH of the
DL CC of a second serving cell.

[0052] The term CC may refer to one or more DL CC(s),
one or more UL CCs and/or a combination thereof and in
particular the combination of a DL. CC and a UL CC forming
a serving cell of the WITRU’s configuration, (i.e., either a
PCell or a SCell). Such a combination of CCs may be
achieved by configuration of the WTRU using associations
between one or more UL CC(s) and one or more DL CC(s),
for the purpose of assigning DL transmission resources,
granting UL transmission resources, transmission of CQI/
PMI/RI feedback, HARQ feedback, or for the transmissions
related to the Random Access (RA) procedure, and the like.

[0053] The association between multiple configured CCs
for a given WTRU may be based on, for example, at least one
of the following methods: a set of configured CCs may be
based on UL/DL associations such as “SIB2-linking” (e.g.,
by spectrum pairing, forming a cell of the system based either
on broadcasted SI (SIB2) and/or on SI signaled to the WTRU
using dedicated signaling, and/or pairing for UL/DL PCC),
“Scheduling-linking” e.g. based on the CC being addressable
for scheduling from the PDCCH of another CC, “HARQ
Feedback-linking” e.g. based on the HARQ feedback rela-
tionship (DL CC, UL PUCCH, and UL CC, DL Physical
Hybrid Automatic Repeat Request Indicator Channel (PH-
ICH)), “Dedicated-linking” e.g. based on an RRC configura-
tion for the cell (e.g., information elements in the configura-
tion message that include at least the uplink frequency and
bandwidth of the associated UL CC), and/or the use of other
types of signaling (e.g., PHICH, PUCCH, PCFICH) between
the base station and the WITRU across different CCs. A set of
configured CCs may also be based on UL/UL associations
derived from similar UL TA requirements and/or frequency
bands e.g. “Band-linking”. The configured CCs may also be
based on DL/DL associations such as those derived from
cross-carrier scheduling on PDCCH from one DL CC for the
PDSCH of a different DL CC which is a further refinement of
“Scheduling-linking” described above.

[0054] As a consequence, activation and/or deactivation of
agiven CC may be explicit using control signaling, or implicit
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based on some association with another CC, for example, by
“SIB2-linking”, “Scheduling-linking”, “HARQ Feedback-
linking”, “Dedicated-linking”, “Band-linking” or combina-
tions thereof. The use of the term “concerned SCell” herein
may cover both explicit or implicit cases and may correspond
to any method used to provide the associations between a
plurality of CCs to the WTRU.

[0055] The concerned SCell may be any SCell from the set
of configured SCell(s) for the WTRU, including a SCell that
may represent any of the following: a SCell that consists of a
SCell DL associated with a SCell UL, a SCell DL configured
without uplink resources, e.g., without associated SCell UL,
any SCell DL independent of a possible associated SCell UL,
ora SCell UL independent of a possible associated SCell DL.
The concerned SCell may, or may not, transmit and/or receive
control signaling information of its own e.g., by means of the
PDCCH and/or PDSCH on a SCell DL.

[0056] Inthe example methods, activation and deactivation
may be applied per cell, i.e., the activation state of the UL CC
follows the state of the associated DL CC. This may be used
with reference to the methods described herein without lim-
iting its applicability to individuals CCs, to the PCell, or to
other methods for associating a plurality of CCs. When
referred to hereafter, the terms “SCell activation™ and “SCell
deactivation” thus includes, without loss of generality, all the
above cases. For example, the concerned SCell may be the
SCell which is activated and/or deactivated implicitly e.g., by
timer expiration or explicitly by control signaling, such that
both the SCell DL and the SCell UL that form the SCell as
indicated by the System Information provided to the WTRU
by either dedicated and/or broadcasted signaling, (e.g. using
a SIB2 or SIB2-like information element), share the same
activation/deactivation state.

[0057] A WTRU may be configured with at least one DL
CC on which signaling for SCell activation (alternatively
deactivation) may be received using: L1 signaling (e.g.,
physical downlink control channel (PDCCH) format carrying
a component carrier indicator field (CCIF) which corre-
sponds to the CC to which the activation/deactivation com-
mand applies; L2 signaling (e.g., medium access control
(MAC) control element (MAC CE); or L3 signaling (e.g.,
radio resource control (RRC) information element (RRC
IE)). Each of the signaling methods may be used by the
WTRU to determine to which CC(s) (e.g. SCell) the received
signaling applies. As an example this signaling may be
received on a transmission on the PCell DL, or alternatively
also on a transmission for an activated SCell DL.

[0058] Described herein are example control signals that
may be sent/received upon activation or deactivation and may
be used standalone or in combination.

[0059] The WTRU may receive and decode control signal-
ing to activate or deactivate at least one concerned SCell,
where the control signaling may be received by the WIRU on
the DL CC of any of the serving cells of the WIRU. The
control signaling may, for example, be scrambled by
C-RNTI, or by a new A-RNTIL_i as defined herein.

[0060] In particular, the control signaling may be received
by the WTRU using at least one of L1, [.2 and L3 signaling
methods. For example, L3 signaling (e.g., RRC) may use an
information element (IE) in a RRC Connection Reconfigura-
tion message, or a different IE. Alternatively, L2 signaling
(e.g., MAC) may use a control element (CE). Alternatively,
L1 signaling may use an existing DCI format with fixed
codepoints and/or scrambled using a special RNTI indicating
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control signaling for the purpose of SCell activation/deacti-
vation (e.g., a carrier aggregation-radio network temporary
identifier (CA-RNTI)). L1 may also use an explicit indica-
tion, e.g., a downlink control information (DCI) format with
a component carrier identification field (CCIF) set to a value
corresponding to the concerned SCell, which CCIF value
may represent at least one of: the identity of the concerned
SCell, a subset of SCells, (e.g. an index to an item in a
configured set of SCells), or a reserved codepoint indicating
a plurality of SCells (e.g., all configured SCells for the
WTRU). The DCI format may be an extension of either one or
a combination of the following formats: a PDCCH order for
random access (RA) with CCIF corresponding to the con-
cerned SCell; a PDCCH DL assignment with CCIF corre-
sponding to the concerned SCell; a PDCCH UL grant with
CCIF corresponding to the concerned SCell; a PDCCH acti-
vation with CCIF corresponding to the concerned SCell; or
any of the L1 (e.g. PDCCH), L2 or L3 message above, with an
explicit field indicating whether or not the WTRU may per-
form RA.

[0061] Additional information may be included in the con-
trol signaling for activation/deactivation. For example, the
information may be an indication that at least one function
may be restricted to a subset of CCs, including the case where
the function applies to a single CC. This may be indication
that the WTRU may consider the CC(s) as PCC. Alterna-
tively, it may be an indication that the mapping between
UL/DL PCC may differ from the mapping between UL/DL as
indicated by the system information of the DL CC. As such, it
may apply either to the UL PCC or the DL PCC.

[0062] Described herein are scenarios and methods related
to how the WITRU determines the identity and activation/
deactivation state of a given CC affected by activation and
deactivation of SCells.

[0063] In one scenario, SCell identification for multiple
SCells upon activation/deactivation may be affected. The
base station may configure the WTRU with multiple SCells in
addition to the PCell. If some or all of those SCells are not
immediately activated by the configuration procedure, a sepa-
rate activation/deactivation mechanism may be used and may
support addressing individual SCells, which may require
another mechanism to identify the SCells. For example, the
configured SCell(s) may be initially deactivated when added
by a radio resource controller (RRC) reconfiguration proce-
dure, (with or without the mobility control information ele-
ment), after a handover, (e.g. following the reception of a
RRC reconfiguration with the mobility control element), until
first activated by reception of activation/deactivation control
signaling, which control signaling includes an explicit iden-
tity of the SCell(s) for which the control signaling applies,
e.g., by the reception of an activation/deactivation MAC con-
trol element (CE) activating one or more of the deactivated
SCell(s).

[0064] In another scenario, the base station may configure
the WTRU with a number of DL CCs different than the
number of UL CCs. For example, there may be more DL CCs
than UL CCs. How to convey this information to the WTRU
may need to be addressed, in particular if SCell DL and SCell
UL may be activated and deactivated independently of any
possible association, and to avoid unnecessary or disallowed
access to UL resources corresponding to a SCell for which the
UL may not be configured.

[0065] For the purpose of activating a concerned SCell DL,
the WTRU may activate the concerned SCell DL from the
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reception on a DL CC of any one of: control signaling for
transmissions on the concerned SCell DL (e.g., DCI format
1/1A/1B/1C/1D/2/2A); any control signaling for the con-
cerned SCell DL such as for example including a component
carrier indicator field (CCIF) of the concerned SCell DL; or
control signaling using any one of a set of pre-determined
signaling formats containing an identity of the concerned
SCell DL such as a DCI format typically used for signaling of
UL resources containing a CCIF of the concerned SCell DL.
For example, DCI format 0, (typically used for granting UL
resources), DCI format 1 A (typically used for DL assignment
or PDCCH order for RACH), DCI format 3/3A (typically
used for uplink power control); or an existing format with a
fixed codepoint may be used including any extensions
thereof. Another example may use an activation/deactivation
MAC CE containing a bitmap, where each bit in the bitmap
corresponds to a specific SCell and indicates whether the
SCell may be in the activated state or in the deactivated state.
A concerned SCell UL may be similarly handled using the
corresponding signaling and formats.

[0066] The WTRU may deactivate a concerned SCell DL
from reception of signaling similar to that described herein
for the activation of a SCell DL.

[0067] For the purpose of activating a concerned SCell UL,
the WTRU may activate the SCell UL from the reception of
control signaling indicating that UL resources are granted,
(e.g., agrant), to the WIRU (e.g., DCI format 0 or DCI format
3/3A, for example augmented with a CCIF corresponding
either to the identifier of the SCell UL or to any SCell DL
which may be associated with the SCell UL) and/or indicat-
ing that the WTRU may perform a procedure related to UL
transmission, (e.g., a power control message or request for
random access). Alternatively, the WTRU may activate the
SCell UL from the reception of control signaling for trans-
missions on a SCell DL, (e.g., DCI format 1/1A/1B/1C/1D/
2/2A), associated with the SCell UL. The WTRU may also
activate the SCell UL from the reception of any control sig-
naling, (for example including CCIF for the SCell DL), for a
SCell DL associated with the SCell UL.

[0068] For example, a N-bit CCIF, (e.g., CCIF may be
represented by a 3-bit value as an indication for 5 or more
CCs), may represent a single numbering space for the iden-
tities of the DL CCs. Alternatively, it may represent a single
numbering space for the configured UL CCs. Alternatively, it
may represent a single numbering space for the configured
serving cells. Additional codepoints may be used to identify
all or a subset of the serving cells at one time. For example, it
may be used to identify the SCells. The control signaling,
(e.g., the UL grant, the DL assignment, the order to perform
RA, or the power control command), of the message may still
be applied either to the serving cell where the signaling was
received, to the UL CC associated with the DL CC where the
signaling was received, (whether it is the UL CC or the DL CC
may depend on the nature of the signaling e.g., whether the
control signaling is for an downlink or an uplink transmis-
sion), or to a specific serving cell, (e.g., a PCell), of the WTRU
configuration.

[0069] The WTRU may deactivate a concerned SCell UL
from reception of signaling similar as described herein for the
activation of a SCell UL.

[0070] For a SCell, for the purpose of activating a con-
cerned SCell, the WTRU may activate the concerned SCell
DL and the concerned SCell UL, if uplink resources are
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configured for the concerned SCell, from reception of signal-
ing similar as described above.

[0071] For a SCell, for the purpose of deactivating a con-
cerned SCell, the WTRU may deactivate the concerned SCell
DL and the concerned SCell UL, if uplink resources are
configured for the concerned SCell, from reception of signal-
ing similar as described herein for the activation of a SCell.
[0072] Whether or not the WTRU may activate and/or
deactivate a SCell UL from the implicit activation of an asso-
ciated SCell DL may depend on any one of the following
factors. Rephrased, it may depend on whether or not the
WTRU has received a configuration for uplink resources
associated with the SCell DL. In particular, it may depend on
whether or not the dedicated configuration includes configu-
ration parameters for UL resources. It may also depend from
the absence, (also indicating implicit release of the param-
eters if configured), for the corresponding UL/DL pair (cell)
of'some or all of the information elements (Ies). For example,
in the PhysicalConfigDedicated IE, the PUCCH configura-
tion (pucch-ConfigDedicated); PUSCH configuration
(pusch-ConfigDedicated); power control configuration (up-
linkPowerControlDedicated, tpc-PDCCH-ConfigPUCCH,
tpc-PDCCH-ConfigPUSCH), CQI measurement configura-
tion (cqi-ReportConfig), or sounding configuration (sound-
ingRS-UL-ConfigDedicated) may be absent. There may also
be an explicit indication in the RRC configuration that a
specific SCell UL may not be used.

[0073] In the case where DCI format 1A may be used for
the purpose of activating a SCell, the WTRU may determine
that the signaling used for the purpose of activating the SCell,
(and not for the purpose of a PDCCH order for random access
channel (RACH) or for compact scheduling of PDSCH), by
checking the value(s) of certain fields. For example, the DCI
format 1A may be interpreted as an activation order if the
fields are set in the same way as fora PDCCH order for RACH
except that one or several bits in one of the fields that are set
to pre-determined values in the case of a PDCCH order for
RACH is (are) set to a different value(s). Alternatively, the
WTRU may determine that the signaling may be used for the
purpose of activation (or not) based on the value of the CCIF.
For instance, the signaling may be interpreted as a PDCCH
order in the case where the CCIF is set to a specific value (e.g.,
000), and as an activation command in the case where the
CCIF is set to any other value which then represents one or
more carriers to be activated.

[0074] In one example method, the control signaling
described herein may provide sequential activation/deactiva-
tion. More specifically, the WTRU may maintain a list of one
or more configured SCell(s) following a specific order, for
example, based on configuration (e.g., RRC). Upon reception
of a SCell activation command, the WTRU may activate the
next configured, but inactive SCell in the list. Similarly, upon
reception of a deactivation command, the WTRU may deac-
tivate the active SCell that was activated the latest. Alterna-
tively, the identity of the SCell being activated/deactivated
may be obtained implicitly from the identity of the SCell from
which the activation/deactivation command is received.
Sequential activation/deactivation may occur within a con-
figured set of SCells (e.g., activation/deactivation of SCell set
1 may take priority over set 2, etc.).

[0075] Inanother example method, a Radio Network Tem-
porary Identifier may be allocated to identify control signal-
ing sent on the PDCCH. This may be used by the WTRU to
determine whether or not it shall act on received control
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signaling and for which signaling it attempts decoding. When
referred hereafter, the A-RNTI_i is used to denote an RNTI
reserved for activation/deactivation functionality. The
A-RNTI_i described herein may have WTRU-dedicated
RNTI values, for example one for each CC, SCell, and/or for
the activation/deactivation command, or identical RNTT val-
ues, for example a single RNTI to identify the activation/
deactivation command and/or for indicating that the com-
mand is applicable to all configured SCells. The WTRU may
receive and decode, in any serving cell, control signaling
(scrambled by C-RNTI, or by A-RNTI_i) to activate at least
one concerned SCell.

[0076] Described herein are scenarios and methods related
to implicit and explicit activation and deactivation of a given
CC affected by activation and deactivation of SCells.

[0077] Ifa DL CCis activated for which the corresponding
PDCCH may be activated, and in case cross-carrier schedul-
ing is possible from that PDCCH, it may be desirable to have
methods to ensure that any other relevant SCells may be
scheduled as soon as possible. This assumes that the cross-
carrier scheduling relationship between different configured
serving cells is known, (e.g., configured), at the time the
activation command is received. Otherwise, if this relation-
ship is not known, it may be useful to provide means for a
WTRU to determine which DL CC may be used to schedule
newly activated SCell(s) based on the activation control sig-
naling. For example, the WTRU may receive in a RRC mes-
sage that configures the dedicated physical radio resource
configuration for a SCell, e.g., a PhysicalConfigDedicatedS-
Cell IE, a configuration for the cross-carrier scheduling of the
SCell, e.g., a CrossCarrierSchedulingConfig IE, which con-
figuration includes an identity of the serving cell used to
schedule the SCell in case cross-carrier scheduling is appli-
cable to the SCell.

[0078] When the WTRU activates a concerned SCell, the
WTRU may activate the SCell DL from the reception of the
control signaling. If the WTRU is configured to monitor the
PDCCH of the DL of the concerned SCell, the WTRU may
additionally activate any other SCell for which said PDCCH
may also provide control signaling, (e.g., DL assignments,
UL grants, other control messages, e.g., power control com-
mands). That is, the WTRU may activate any other SCell for
which cross-carrier scheduling from the PDCCH of the DL of
the concerned SCell may be applicable. Restated, ifa SCell is
not active which SCell is configured with cross-carrier sched-
uling for, or alternatively from, the concerned SCell, then the
WTRU may additionally activate that SCell together with the
concerned SCell.

[0079] Whenthe WTRU deactivates a concerned SCell, the
WTRU may deactivate a second SCell following the deacti-
vation of the concerned SCell DL if the concerned SCell DL
was previously used to provide control signaling (e.g., DL
assignments, UL grants, other control messages, e.g., power
control commands) and/or if no control signaling is further
possible for the second SCell following the deactivation of the
concerned SCell. For example, if the concerned SCell is
deactivated which may have been needed for control signal-
ing purposes for the second CC, then the WTRU may also
deactivate the second SCell.

[0080] Described herein are example methods related to the
reception of activation/deactivation control signaling.
[0081] Inone scenario, it may be desirable to trigger addi-
tional WTRU procedure(s) upon activation/deactivation of a
concerned SCell. This may be achieved either implicitly from
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the change in activation/deactivation state of the concerned
SCell, or explicitly by including additional signaling infor-
mation inside the activation/deactivation command.

[0082] Example methods related to the reception of activa-
tion/deactivation control signaling may be any of the follow-
ing: upon reception by the WTRU ofthe control signaling, the
WTRU may activate/deactivate/release previously config-
ured dedicated DL resources for the SCell such as semi-
persistent scheduling (SPS) resources; the WTRU may trig-
ger a report of the WTRU’s power headroom for the CC upon
activation of the CC; the WTRU may trigger internal report-
ing of HARQ failure for a HARQ process to upper layer(s),
(e.g., to the radio link control (RLC)), upon explicit or
implicit deactivation of a SCell with configured uplink
resources using the services of the HARQ entity controlling
the HARQ process to lower the latency of retransmissions;
the WTRU may determine the transmission mode to use for
UL control signaling, which transmission format may depend
on the number of configured, (or alternatively active), SCell
(s), e.g., the transmission mode of the HARQ feedback and/or
the CQI/PMI/RI information on the PUCCH; the WTRU may
determine the resources for acknowledgement of control sig-
naling for SCell (de)activation; the WTRU may determine the
CC behavior upon activation, e.g., which resource and in
which CC the HARQ feedback/CQI/PMI/RI may be sent for
PDSCH transmissions and whether or not the WTRU may
monitor PDCCH in the newly activated SCell; the WTRU
may determine the MAC WTRU behavior upon reconfigura-
tion, including the removal of at least one SCell; the WTRU
may determine MAC WTRU behavior upon deactivation of at
least one SCell; the WIRU may determine whether or not
cross-carrier scheduling is used for CCs upon activation; or
the WTRU may determine the size of the control region of a
SCell being activated, (e.g., information typically found by
the WTRU on the PCFICH which allows the WTRU to deter-
mine the location in time of the first symbol of the PDSCH),
especially for a SCell DL for which cross-carrier scheduling
is used.

[0083] Additional example methods related to the recep-
tion of activation/deactivation control signaling may be used,
in particular if each configured UL CC is associated with one
or more DL CC(s), e.g., by “SIB2-linking”, “Dedicated-link-
ing”, “HARQ feedback-linking”, “Scheduling-linking” or
“Band-linking” as described above, or the use of control
signaling between the base station and the WIRU across
different CCs. The methods described herein may be used by
a WTRU upon reception of control signaling from the base
station for the purposes described below. The reception of the
control signaling may trigger WIRU procedures for obtain-
ing/maintaining the WTRU’s UL TA needed to perform trans-
missions on UL resources corresponding to the serving cell
and may trigger WTRU procedures for obtaining/maintaining
the WTRU’s SI needed to access UL resources corresponding
to the CC, and/or may trigger WTRU procedure to access DL
resources of one or more DL CC(s) associated with the UL
CC. It may also be used to trigger WTRU procedures for
activating/deactivating/releasing previously configured dedi-
cated UL resources for the UL CC such as PUCCH resources
allocated for CQI, PMI, RI, and SR; SPS resources, or SRS
resources.

[0084] For example, a WTRU configured with at least one
SCell may, upon activation of the concerned SCell for which

Jun. 9, 2011

the applicable TAT is not running, initiate transmission of a
random access procedure on a PRACH resource of the con-
cerned SCell.

[0085] For example, a WTRU configured with at least one
SCell may not transmit SRS for the concerned SCell when the
concerned SCell is deactivated.

[0086] For example, a WTRU configured with at least one
SCell may not report CQI, PMI, or RI for the concerned SCell
when the concerned SCell is deactivated.

[0087] For example, a WTRU configured with at least one
SCell may not transmit on PUSCH for the SPS resources
when the concerned SCell is deactivated, if at least one SPS
resource is configured for the concerned SCell.

[0088] For the example methods further described herein,
the control signaling received by the WTRU from the base
station may be L1, (e.g., PDCCH), L2 (e.g., MAC), or L3,
(e.g., RRC), messages. A message may apply to a subset of,
(e.g., one or more), configured SCells. The signaling may be
received on a DL CC which is already active, e.g., on the
PCell DL. Alternatively, the signaling may be received on a
DL CC which is already active e.g. on any active serving cell,
and applied to a different SCell.

[0089] In another scenario, it may be desirable to improve
the robustness of the (de)activation procedure to ensure a
coherent view of the available resources from both the base
station and the WTRU’s perspective. This may be achieved by
transmitting explicit acknowledgement of the activation/de-
activation command, e.g., using a similar mechanism as the
“HARQ feedback™ on the PUCCH.

[0090] Another aspect of the described methods address
how a WTRU configured with at least one SCell, upon recep-
tion of control signaling for activation/deactivation of at least
one SCell for which an acknowledgement may be sent, may
determine which resource to transmit the acknowledgement
onto.

[0091] Described herein are example methods where upon
reception of the control signaling for which the WTRU may
be expected to transmit feedback (e.g., acknowledgement),
the WTRU may determine that feedback may be transmitted
in a resource (e.g., format and/or location and/or channel
coding) of the control region (e.g., in the PUCCH region) of
the UL CC if the UL CC is configured for all HARQ feedback
transmissions (e.g., PCell UL), the UL CC is associated (e.g.,
paired) to the DL CC on which the control signaling was
received, and/or the UL CC is configured for the purposes of
transmitting feedback. In addition, the location on the above
UL CC corresponds to one of: a resource (e.g., location)
computed based on the first CCE of the PDCCH which indi-
cated the presence of the control signaling, one of a set of
configured (e.g., RRC) resources (e.g., format and/or loca-
tions and/or channel coding), indicated by an index that may
be provided in the control signaling; or in combination with
any of the above, a resource (e.g., location) offset from the
PUCCH region of the UL CC, where the offset may be
derived from an index to the associated DL CC.

[0092] Another aspect of the described methods address
how a WTRU configured with at least one SCell, upon recep-
tion of control signaling, may determine whether or not a
SCell may be activated/deactivated.

[0093] Thedescribed examples herein may include the case
where at least part of the control signaling may be received by
the WTRU as configuration for multicarrier operation even
when the initial SCell state upon (re)configuration is “deac-
tivated”. In particular, the initial values for the parameters
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relating to the aspects of a WTRU’s reception on a SCell DL,
for example, may be at least one of: a PCFICH value or CFI
indicating the size of the control region; an indication of
whether or not CFI may be used; a TAT value or TAC; one or
more RNTI(s) for the WTRU, e.g. a SCell-specific C-RNTI,
a CA-RNTI, a A-RNTI_i as described above). Moreover, the
initial values for the parameters relating to the aspects of a
WTRU’s transmission on a UL CC, for example, may be at
least one of a dedicated HARQ feedback resource and/or an
index to a measurement configuration. This may be included
in the WTRU’s configuration of corresponding said CCs.
[0094] Described herein are scenarios and methods related
to how the WTRU configured with at least one SCell deter-
mines the size of the control region on a given SCell DL
affected by activation and deactivation of SCells.

[0095] Before the WTRU may decode the PDSCH on a
newly activated SCell, it may first determine the location of
the first symbol of the PDSCH. When there is no cross-
scheduling for a given serving cell, the WTRU typically
decodes the Physical Control Format Indicator Channel
(hereafter PCFICH). The PCFICH may be found at specific
location(s) known to the WTRU and its value may change in
any subframe. The PCFICH indicates the size of the control
region of the DL, CC in which it is carried (e.g., whether it is
0,1,2,3, or4 symbols). Once the WTRU knows the size of the
control region, it may implicitly determine the location of the
first symbol of the PDSCH. When cross-carrier scheduling is
used, the WTRU may not have the capability to decode the
PCFICH for the scheduled resources, or the PCFICH may not
be available, and thus means for the WTRU to determine the
size of the control region for a given serving cell (e.g. a
configured SCell) may be desirable.

[0096] The information in the control signaling received by
the WTRU configured with at least one SCell may also
include a Control Format Indicator (CFI). The WTRU may
use the CFI to determine the size of the control region of a DL
CC. In particular, a DL CC which is being activated may be a
secondary CC of the WIRU. Restated, when the WTRU is
configured with cross-carrier scheduling, the WTRU may be
provided with the starting OFDM symbol of PDSCH for the
concerned SCell within the RRC control signaling that con-
figures the concerned SCell and/or that configures the WTRU
for cross-carrier scheduling, i.e. with a value that the WTRU
uses when the concerned SCell is activated which value indi-
cates the size of the control region of the SCell DL of the
concerned SCell.

[0097] Described herein are example methods for handling
cross-carrier scheduling. For a UL or a DL CC, for the pur-
pose of cross-carrier scheduling, (e.g., PDSCH in the case of
a DL CC and PUSCH in the case of a UL CC), of the CC, (or
multiple CCs in case the control signaling activates more than
one SCell at once), the WITRU determines which PDCCH(s)
corresponding to which DL CC(s) may provide control sig-
naling, (e.g., DL assignments, UL grants, other control mes-
sages, e.g., power control commands), for the CC using at
least one of the following methods.

[0098] In one example, the WTRU may determine that the
PDCCH of the SCell DL for which the control signaling for
SCell activation is applicable, (i.e., the concerned SCell), may
be used to schedule the concerned SCell, (i.e., similar behav-
ior as for a Rel-8 serving cell). For the case of a SCell DL, this
may be based on an explicit indication of whether or not the
WTRU may decode the PDCCH for the concerned SCell DL.
In another example, the WIRU may determine that the
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PDCCH of the DL CC from which the control signaling for
SCell activation is received may be further used to schedule
the concerned SCell (i.e., cross-carrier scheduling from the
DL CC on which the activation command was received). In
another example, the WTRU may determine that the PDCCH
of a DL CC (e.g. the PDCCH of the PCell) may be further
used to schedule the concerned SCell based on a configura-
tion received for the concerned SCell, (e.g., RRC configura-
tion).

[0099] For example, a WTRU configured with at least one
SCell may determine, upon activation of a concerned SCell,
that the PDCCH of the concerned SCell DL may be used for
the reception of control signaling, (e.g. DCIs), for scheduling
based on a configuration of the concerned SCell, such as
received in a RRC message that includes a configuration of
the concerned SCell for the dedicated physical radio
resources, e.g., a PhysicalConfigDedicatedSCell IE, which
included a configuration for the cross-carrier scheduling of
the SCell, e.g. a CrossCarrierSchedulingConfig IE, indicat-
ing that cross-carrier scheduling is not used for the concerned
SCell. Additionally, the WTRU may also determine the size
of the control region based on a parameter, e.g., a value
indicating the first symbol of the PDSCH of the concerned
SCell, received in the RRC message that configured the con-
cerned SCell e.g., inside the configuration for the cross-car-
rier scheduling ofthe SCell. Alternatively, if the configuration
includes an identity of the serving cell from which the con-
cerned SCell is scheduled, the WTRU may determine that the
PDCCH of the DL CC of said indicated serving cell may be
used to schedule transmissions for the concerned SCell.
[0100] The WTRU may also deactivate a SCell if the
WTRU receives signaling from the network indicating that a
handover may be performed. For example, this may happen
upon reception of the RRCConnectionReconfiguration mes-
sage including the mobilityControllnfo IE. The WTRU may
also deactivate a SCell if the WTRU starts a handover timer
such as the T304 timer.

[0101] In another example, the WTRU configured with at
least one SCell may deactivate all configured SCells follow-
ing the processing of control signaling indicating that the
WTRU shall perform a handover to another serving cell, e.g.,
following the processing of a RRC reconfiguration message
with the mobility control information element. A SCell of the
WTRU?’s configuration may then be first activated by recep-
tion of activation/deactivation control signaling which con-
trol signaling includes an explicit identity of the SCell(s) for
which the control signaling applies e.g., by the reception of an
activation/deactivation MAC CE activating one or more of the
deactivated SCell(s).

[0102] Described herein are example methods that follow
an error condition. The WTRU may deactivate a concerned
SCell if at least one of the following conditions occurs. The
WTRU may deactivate a concerned SCell if the WIRU ini-
tiates the RRC connection re-establishment procedure or if
the WTRU starts a timer T311 (initiation of RRC Connection
Re-establishment procedure). For example, if the specific CC
for which radio link failure (RLF) is detected is a PCell of the
WTRU configuration, as a consequence the WITRU deacti-
vates all configured/active SCell(s) upon RLF for at least said
PCell. Restated, the WTRU configured with at least one SCell
may deactivate all configured SCells when the WTRU ini-
tiates the RRC connection re-establishment procedure after it
determines downlink and/or uplink RLF for the PCell. The
WTRU may also deactivate a concerned SCell if the WTRU
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may detect RLF in a specific CC under certain situations. For
example, if the specific SCell is a SCell of the WTRUSs con-
figuration, the WITRU may deactivate the specific SCell after
it determines downlink and/or uplink RLF for said specific
SCell. In all of the above cases, the configuration of the
deactivated SCell(s) may be removed from the WTRU’s con-
figuration. In another example, the specific CC for which RLF
is detected may be a SCell of the WITRU configuration,
including where at least said SCell is deactivated upon RLF
detection for the SCell. In this case, the configuration of the
deactivated SCell(s) may be removed from the WITRU’s con-
figuration.

[0103] The WTRU may also deactivate a concerned SCell
if the WTRU fails a reconfiguration procedure. For example,
a deactivation may occur when the failed reconfiguration may
have been performed due to the reception of RRC signaling
from the base station (e.g., a RRCConnectionReconfigura-
tion), the reconfiguration may have been applicable to the
concerned SCell, or the reconfiguration may have been appli-
cable to a PCell.

[0104] Described herein are scenarios and methods related
to transmissions by the WTRU on configured downlink and/
or uplink resources affected by activation and deactivation of
SCells. Such resources are configured for a WTRU by dedi-
cated signaling and may include periodic dedicated sounding
reference signal (SRS) transmission resources, UL and/or DL
SPS resources, periodic transmission of CQI, PMI, RI either
on a dedicated PUCCH resource allocation or on a PUSCH
transmission, a dedicated resource for SR transmission on
PUCCH, a configuration for transmission of HARQ ACK/
NACK feedback on one or more PUCCH resources, and the
like.

[0105] Inone scenario, the WTRU may be configured with
a dedicated radio resource configuration when it has a con-
nection to the base station. When SCells are activated and
later deactivated, how to handle dedicated resources may
need to be addressed to avoid a WTRU creating interference
with other WTRUs in the concerned serving cell for which
dedicated resources may be configured and to minimize addi-
tional signaling overhead.

[0106] The described methods also address how a WTRU
configured with at least one SCell, upon activation/deactiva-
tion of a given subset, (i.e., one or more), of SCell(s), may
determine whether or not it may start/stop/release configured
dedicated UL resources, e.g., PUCCH for CQI/PMI/RI, SRS
or SPS resources and perform the procedure to start/stop/
release configured UL resources, if needed.

[0107] The described methods also address how a WTRU
configured with at least one SCell, upon reception of control
signaling for activation/deactivation of at least one concerned
SCell, may determine the resources and the respective UL CC
on which to transmit HARQ feedback as well as whether or
not it may monitor the PDCCH associated with the activated
concerned SCell(s).

[0108] When the WTRU activates a concerned SCell, for
the purpose of handling configured UL resources for the
concerned SCell, the WTRU may start using the configured
UL resources if at least one of the following conditions
occurs: if the control signaling received includes an indica-
tion to activate configured UL resources corresponding to the
concerned SCell, (e.g., for SPS, for SRS and on the PUCCH
for CQI, SR, PMI, RI); if the TA applicable to the UL
resources associated with the concerned SCell is valid; or if
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the control signaling is received on a PDCCH and scrambled
using a specific RNTI, (e.g., A-RNTI__2).

[0109] The described methods also address how a WTRU,
upon deactivation of a given subset, (i.e., one or more), of
SCell(s), may determine whether or not it may release con-
figured dedicated DL resources, e.g., SPS resources and per-
form the procedure to release configured DL resources, if
needed.

[0110] When the WTRU activates a concerned SCell, for
the purpose of handling configured DL resources for the
concerned SCell, the WTRU may start using those resources
if one of the following conditions occurs: if the control sig-
naling received includes an indication to activate configured
DL resources corresponding to the concerned SCell (e.g., for
SPS) or if the control signaling is received on PDCCH and
scrambled using a specific RNTI (e.g., A-RNTI_3).

[0111] Whenthe WTRU deactivates a concerned SCell, for
the purpose of handling of configured DL resources for the
configured SCell, the WTRU may release the configuration
for those resources on the occurrence of any of the following
situations. The WTRU may release if the control signaling
received includes an indication to release configured DL
resources corresponding to the concerned SCell (e.g., for
SPS) or if the control signaling is received on PDCCH and
scrambled using a specific RNTI (e.g., A-RNTI_5).

[0112] In another example, the control signaling may con-
tain an indication of whether or not the WTRU may resume
using previously configured UL/DL resources, e.g., PUCCH
resources for ACK/NACK, PUCCH resources for CQI/PMI/
RI/SR, SRS, SPS grant and/or assignment, and the like or
portions thereof. It may be an index to an item in a set of the
previously configured UL/DL resources. For example, the
WTRU may use a configured resource of a SCell being acti-
vated, and/or the WTRU may use a configured resource of a
given serving cell, (e.g., the PCell), upon deactivation of a
SCell.

[0113] In another example, the WTRU may stop using a
configured resource of a SCell being deactivated, and/or the
WTRU may stop using a configured resource of a given
serving cell, (e.g., the PCell), upon deactivation of another
SCell.

[0114] Whenthe WTRU deactivates a concerned SCell, for
the purpose of handling of configured UL resources for the
concerned SCell, the WITRU may release the configuration
for any UL resources for SRS, for CQI/PMI/RI/SR on
PUCCH and for SPS on the occurrence of any of following
situations. The WTRU may release the configuration if the
control signaling received includes an indication to release
UL resources for SRS and CQI/PMI/RI/SR on PUCCH and
for SPS for the concerned SCell. The WTRU may release the
configuration if the control signaling is received on PDCCH
and scrambled using a specific RNTIL, (e.g., A-RNTI__4). The
WTRU may release the configuration when the TA applicable
to the UL resources of the concerned SCell are no longer
valid, (e.g., corresponding TAT expires after deactivation),
following deactivation.

[0115] Described herein are further example methods for
handling sounding reference signals (SRS).

[0116] Inanother scenario, the base station may configure a
WTRU-specific periodic SRS resource for SRS transmission
on the radio resources of a UL CC. On a condition that there
would be no explicit activation/deactivation for the SRS
resources e.g., based on the state of the PUSCH of a UL CC,
it may be desirable to have methods to avoid transmission of
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SRS while the WIRU is not active in UL transmissions on
PUSCH. Restated, if the activation/deactivation control sig-
naling is not applicable to UL CCs, a mechanism to suspend
periodic transmissions on configured SRS resources of said
UL CC may be desirable.

[0117] The described methods also address how a WTRU
configured with at least one SCell, while PUSCH transmis-
sions are not active in a given SCell UL, may determine
whether or not it may transmit SRS on a configured periodic
resource (Or resources).

[0118] For a UL CC, for the purpose of determining
whether or not to transmit SRS on a configured SR resource in
agiven UL CC, the WTRU start (or continue) transmission of
SRS in the UL CC using the configured SRS resources. In
particular, the WTRU may start, or restart if already running
a timer (e.g., SRS-InactivityTimer): upon (re)configuration
of the UL CC not removing the UL CC; upon reception of a
UL grant for a PUSCH for the UL CC; upon a PUSCH
transmission on the UL CC; upon a trigger or transmission of
a SR and/or a BSR, which may be in combination with the
WTRU’s buffer reaching a configured threshold; upon the
WTRU buffers reaching a configured threshold; or upon
explicit signaling, e.g., L1 PDCCH or L2 MAC CE.

[0119] The WTRU may then transmit SRS in the UL CC
using the configured SRS resources for a predefined time
following the occurrence of one of the above events. That is,
the transmission is stopped after a specific period of UL
inactivity for the CC. In one embodiment, this may be imple-
mented by transmitting SRS in the UL CC using the config-
ured SRS resources and stopping transmission of SRS in the
UL CC when the timer, e.g., SRS-Inactivity Timer, expires.
[0120] When the WTRU deactivates a concerned SCell, the
WTRU may stop any UL transmissions (UL-SCH, PUSCH,
SRS) for the deactivated SCell UL after a time t, (where tis a
positive number), following the successful decoding of the
control signaling.

[0121] Described herein are scenarios and methods related
to monitoring of downlink control signaling by the WTRU
affected by activation and deactivation of SCells.

[0122] The described methods may also address how a
WTRU, upon reception of control signaling for (de)activation
of at least one SCell, may determine which DCI format(s) it
may monitor on a given PDCCH.

[0123] When the WTRU activates a concerned SCell, the
WTRU may start receiving the PDSCH and, if the concerned
SCell is configured for PDCCH reception, start monitoring
PDCCH for grants and assignments, (e.g. scrambled by
C-RNTI, SI-RNTI, P-RNTI, M-RNTI, or the like), on DL
resources associated with the concerned SCell.

[0124] When the WTRU activates a concerned SCell, if the
WTRU is configured for cross-carrier scheduling for the con-
cerned SCell on the PDCCH of another serving cell, and if the
WTRU has a configured WTRU-specific PDCCH Search
Space (SS) for reception of the scheduling control informa-
tion applicable to the concerned SCell and/or if the WTRU
receives in the activation command an identity of the PDCCH
SS, (e.g. a PDCCH SSID), corresponding to the concerned
SCell, then the WTRU may start decoding PDCCH in the
search space corresponding to the concerned SCell, (e.g.,
corresponding to the SSID), for the DCI formats applicable to
the concerned SCell DL and, if configured, may start decod-
ing DCI formats applicable to the associated/linked SCell
UL. This may occur, for example, for the case where the
PDCCH used for cross-carrier scheduling corresponds to the
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PCell DL or for the case where the PDCCH used for cross-
carrier scheduling implicitly corresponds to the DL CC on
which the control signaling for activation was received by the
WTRU.

[0125] In another example, the control signaling may con-
tain an indication in the control signaling applicable to a SCell
DL, whether or not the WTRU may decode the PDCCH in the
SCell DL.

[0126] Whenthe WTRU deactivates a concerned SCell, the
WTRU may stop receiving PDSCH and stop monitoring
PDCCH, (if configured for PDCCH reception), for grants and
assignments, (scrambled by C-RNTI, SI-RNTI, P-RNTI,
M-RNTI, or the like), on DL resources associated with the
concerned SCell. The WTRU may, based on L3 measurement
configuration and/or CQI configuration, continue to perform
the related measurements and other radio link maintenance
tasks such as periodic monitoring of SI and/or paging at
specific occasions for the concerned SCell.

[0127] When the WTRU deactivates a concerned SCell, if
the WTRU is configured for cross-carrier scheduling for the
concerned SCell, and if the WTRU has a configured WTRU-
specific SS for the scheduling control information applicable
to the concerned SCell on the PDCCH of a different serving
cell, the WTRU may stop decoding PDCCH in the PDCCH
search space corresponding to the concerned SCell, (e.g.,
corresponding to the SSID). For example, a WTRU config-
ured with at least one SCell may not monitor the PDCCH of
a deactivated SCell and may not receive any downlink assign-
ments or uplink grants associated to a deactivated SCell.
[0128] When the WTRU activates or deactivates a con-
cerned SCell, the WTRU may also change the formats of the
DCIs it monitors on PDCCH. If cross-carrier scheduling is
used, the WTRU may start decoding the DCI formats accord-
ingly, (e.g., DCI formats with the CCIF indicator), for the
number of assignments and grants possible given the number
of active serving cells scheduled by a given PDCCH. If dif-
ferent transmission modes are supported on different acti-
vated SCells for which the WTRU monitors assignments and
grants in a given PDCCH, the WTRU may start decoding the
DCI formats accordingly, e.g., the WIRU may decode all
formats for each supported transmission mode for the number
ofassignments and grants possible given the number ofactive
SCells supporting each mode. This may be done in the sub-
frame in which the WTRU received the control signaling for
activation/deactivation of the SCell(s), after a fixed amount of
time, (e.g., a WTRU processing time such as 4 ms), from the
subframe in which the WTRU received the control signaling
for activation/deactivation of the SCell(s), or after a fixed
amount of time from the subframe in which the WTRU trans-
mitted an acknowledgement of the control signaling.

[0129] When the WTRU activates or deactivates a con-
cerned SCell, for the purpose of decoding DL control infor-
mation, (e.g., PDCCH), the WTRU determines at least one of
the following for a given PDCCH: which DCI format(s) to
decode; which physical resources, (e.g., control channel ele-
ments); and how many decoding attempts to perform. The
above PDCCH determination may be based on whether or not
the PDCCH of the DL CC, (e.g. the PCell DL), supports
cross-carrier scheduling to at least one other CC, (e.g., one or
more SCell(s)). It may also be based on the number of acti-
vated SCell UL(s) and SCell DL(s), and their respective trans-
mission modes, (i.e., which DCI format corresponds to their
transmission mode), for which the PDCCH may carry a DL
assignment or an UL grant. Alternatively, it may be based on
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whether or not the DCI format uses the additional CCIF field,
or special codepoints. For example, if one CC supports spatial
multiplexing and another CC does not on a DL CC whose
PDCCH supports scheduling for both CCs, the WTRU may
decode against format 1 and format 2. In addition, once the
WTRU finds the maximum possible number of DL assign-
ments for a given DCI format, it may stop decoding against
this format.

[0130] Described herein are scenarios and methods related
to handling of ongoing transmissions affected by activation
and deactivation of SCells.

[0131] In one scenario, handling of ongoing transmissions
for multiple SCells upon deactivation may be affected. Deac-
tivation of a SCell may occur while one or more uplink
transmissions on the SCell UL are still ongoing. This may
abort the ongoing transmission(s) and introduce additional
transmission delays by relying on higher layer detection of
the failed transmission and initiating a retransmission. Deac-
tivation of a SCell may occur while one or more downlink
transmissions on the SCell DL have not yet completed.
[0132] The described methods also address how a WITRU
configured with at least one SCell, upon deactivation of a
given subset, (i.e., one or more), of SCell(s), may determine
whether or not it may inform upper layers, (e.g., RLC), of a
HARQ failure for a given MAC service data unit (SDU) (i.e.,
RLC PDU), i.e., perform a local NACK from MAC to RLC,
for a uplink HARQ process of a given SCell; and perform the
procedure to initiate retransmission of the RLC PDU, if
needed.

[0133] Whenthe WTRU deactivates a concerned SCell, for
the purpose of handling HARQ processes that have not yet
completed their (re)transmissions upon deactivation of the
SCell UL using the services of the corresponding HARQ
entity, e.g., for HARQ processes that still have data in their
respective HARQ buffer and that are either suspended, (e.g.,
a HARQ ACK on PHICH was last received), or have ongoing
retransmissions, (e.g., a HARQ NACK on PHICH was last
received), if the HARQ process has data in its buffer, the
WTRU may indicate to upper layers, (e.g., RLC), that trans-
mission for the corresponding MAC SDU(s) has failed, (i.e.,
for the corresponding RLC PDU(s)), and flush the HARQ
buffer.

[0134] Whenthe WTRU deactivates a concerned SCell, for
the purpose of handling a HARQ process state for the con-
cerned SCell, the WTRU may set new data indicators (NDIs)
to 0 for all UL HARQ and/or flush the DL, HARQ buffers,
(i.e., the next transmission is considered a new transmission).

Jun. 9, 2011

[0135] Forexample, when a WTRU configured with at least
one SCell deactivates a concerned SCell either explicitly e.g.,
when the WTRU receives an activation/deactivation com-
mand such as an Activation/Deactivation MAC CE deactivat-
ing the concerned SCell, or implicitly e.g., following the
expiration of a deactivation timer, the WTRU may flush all
HARQ buffers associated with the concerned SCell.

[0136] Described herein are scenarios and methods related
to the power headroom reporting procedure by the WTRU
affected by activation and deactivation of SCells.

[0137] A WTRU’s power control may be performed per UL
CC to compensate for slow-varying channel conditions.
Some of the power control parameters such as Transmit
Power Control (TPC), DL path loss measurements, and off-
sets may be common to more than one UL CC.

[0138] InLTE R8/9, the power headroom reporting proce-
dure may be used to provide the serving eNB with informa-
tion about the difference between the nominal WITRU maxi-
mum transmit power for UL-SCH transmissions. UL power
control in LTE Release 8 (R8) may be based on a combined
open loop and closed loop power control mechanism. The
open loop component may be based on pathloss (PL) estima-
tion which is based on the WTRU’s measurements of Refer-
ence Signal Received Power (RSRP) in the DL CC used as the
Path Loss (PL) reference and the known transmit power of the
DL Reference Signal (RS), which value is typically broad-
casted as system information. The pathloss estimation may be
used by the WTRU to determine uplink transmit power, and
this estimation is based on a DL CC which is herein referred
to as the PL reference. The closed loop component may be
based on direct control of WTRU transmit power by means of
explicit power control commands (TPC) transmitted on the
PDCCH.

[0139] For LTE Release 10 (R10), when the WIRU oper-
ates with at least one SCell, a SCell UL may be configured
with a PL reference for the purpose of uplink power control.
For example, the PL reference of a SCell UL may be a PCell
DL of the WTRU’s configuration, or the PL reference of a
SCell UL may be configured as part of the WTRU’s configu-
ration (e.g., one per frequency band).

[0140] InLTE R10, when the WTRU is configured with at
least one SCell, a power headroom report may consist in
either the power headroom value for a transmission corre-
sponding to the UL-SCH in a given serving cell, herein
referred as PHR Type 1, or the power headroom for transmis-
sions on the PUCCH and the UL-SCH for the PCell, herein
referred as PHR Type 2. The definitions of Power Headroom
Type 1 and Type 2 are as shown in Table 1.

TABLE 1

5.1.1.2 Power headroom

There are two types of UE power headroom reports defined. A UE power headroom PH valid for subframe i for serving cell c.

Type 1:

PH.(1) = Pepaxe = {IOIOgIO(MPUSCH,c(i)) +Po_puscad) + () - PL+ App (i) + f.(i)} [dB]
where, P cazsx.e, Mpusca,(1)s Po_puscr,e(i)s ()., PL, Azz (i) and f (i) are defined in section 5.1.1.1.

Type 2:

100100810 (MpuscH,e)+Po_PUSCH UM ecliyPLAATE i+ @/10 |

PH.(i) = Pcuax,c — 10log |

1 O(FOJ’UCCH +PLh{ncornpARQ FAF_puCcH(FI+g()/10

[dB]

where, P carix.e, Mpusca,e()s Po_pusca,i), ) Azr (i) and £.(i) are the primary cell parameters as defined in
section 5.1.1.1. and Po_pyccms PL, h(egp Naarg)s Ar_pucca(F) and g(i) are defined in section 5.1.2.1

The power headroom shall be rounded to the closest value in the range [40; —23] dB with steps of 1 dB and is delivered by the physical layer to higher

layers.
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[0141] Inone scenario, power headroom reporting for mul-
tiple SCell UL upon activation may be affected. How the
WTRU notifies the base station of the WITRU’s power head-
room for a given SCell UL upon activation may need to be
addressed to ensure that the scheduling process in the base
station has suitable and up-to-date information from the
WTRU.

[0142] The described methods also address how a WTRU
configured with at least one SCell, upon activation of a given
subset, (i.e., one or more), of SCell(s), may determine
whether or not it may trigger the transmission of a PHR for a
given UL CC and perform the procedure to transmit a PHR, if
needed.

[0143] When the WTRU activates a concerned SCell, for
the purpose of reporting the WTRU’s power headroom for the
concerned SCell, the WIRU may trigger a PHR which
reported PHR corresponds to the power headroom for the
SCell UL corresponding to the concerned SCell if the control
signaling received includes an indication to trigger PHR.
Alternatively, a PHR may be triggered if the power headroom
requirement applicable to the SCell UL associated with the
concerned SCell differs from that of any other active UL CCs
(i.e., a valid power headroom value for the SCell UL may not
be inferred from that of another UL CC). Alternatively a PHR
may be triggered if the number of activated SCell(s) changes.
Restated, every activation of a concerned SCell may trigger a
PHR, which PHR may include at least a report for the con-
cerned SCell and may also include a PHR for all configured
and/or active serving cells.

[0144] For example, a WTRU configured with at least one
SCell triggers a power headroom report for each activated
serving cell with configured uplink resources when the
WTRU activates at least one SCell with configured uplink
resources.

[0145] If a PHR has been triggered and is pending for
transmission and if the WTRU has uplink shared channel
(UL-SCH) resources for a new transmission, the WITRU may
report a valid PHR value applicable to the SCell UL corre-
sponding to the concerned SCell by using one of following
methods. In one method, a PHR may be reported inside a
MAC PHR CE in a MAC packet data unit (PDU) transmitted
on a UL-SCH resource of a SCell UL corresponding to the
concerned SCell. In another method, the PHR may be
reported inside a MAC PHR CE in a MAC PDU transmitted
ona UL-SCH resource of any UL CC for which the calculated
PHR may be applicable. In another method, the PHR may be
reported inside a MAC PHR CE in a MAC PDU transmitted
on a UL-SCH resource of any UL CC, where the MAC PHR
CE may include a CCIF indicating for which UL CC(s) the
reported PHR value may be applicable. Restated, when the
WTRU is configured with at least one SCell, if a PHR has
been triggered and the PHR is pending in a subframe for
which the WTRU has resources allocated for at least one new
transmission on any serving cell, the WTRU may transmit a
MAC PHR CE including at least a power headroom value for
the concerned SCell and may be a value for the PCell and all
other SCell(s) that are activated in said subframe.

[0146] Inaddition, when a PHR value is calculated for a UL
CC using measurements and/or estimates based on a DL CC,
e.g., path loss estimation and/or RSRP measurements, the
WTRU may consider any of the DL CCs associated with the
UL CC for which the PHR is calculated.

[0147] The described methods also determine whether or
notto include control information. In one method, the WTRU
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determines, for each transport block (TB) within a given TB
subset, whether or not it shall include specific control infor-
mation, (e.g. MAC CE), based on the characteristics of the
MAC CE for transmission in a given TTI.

[0148] Described herein are characteristics that may be
related to the MAC CE. One characteristic may be whether or
not the transmission of a MAC CE is specific to a given CC,
including the case where a TB for the CC is granted for a
transmission in this TTI and the MAC CE contains: 1) infor-
mation, (e.g. PHR), which is applicable to said CC, or to a
related subset of CC(s); 2) information, (e.g. C-RNTT), which
is related to an ongoing procedure, (e.g. Random Access),
applicable to said CC, (e.g. CC of the PCell), or to a related
subset of CC(s); or 3) information, (e.g. BSR), which is
expected to be transmitted only in a specific CC, (e.g., CC of
the PCell), or to a related subset of CC(s).

[0149] Another characteristic may be the relative priority of
the MAC CE. For example, (similar to LTE MAC Rel-8), the
WTRU may take into account the following relative priority
in decreasing order: 1) MAC CE for C-RNTI or data from
UL-CCCH,; 2) MAC CE for buffer status report (BSR), with
exception of BSR included for padding; 3) MAC CE for PHR;
4) data from any logical channel (LCH), except data from
UL-CCCH; or 5) MAC CE for BSR included for padding. For
example, a PHR reporting the power headroom value, (either
for PUCCH, PUSCH or both), calculated for a given UL CC
may be included only in the MAC packet data unit (PDU) of
aTB that corresponds to said UL CC if said TB is granted for
a transmission in this TTI. In another example, a BSR report-
ing the state of the WITRU’s buffer after all TBs of this TTI
have been filled may be included in the MAC PDU of a TB
that corresponds to a specific CC only if said TB is granted for
a transmission in said CC, (e.g. the CC of the PCell).

[0150] Another characteristic may be the type, (including
format and content), of the MAC CE. The WTRU may select
a MAC CE type as a function of the contained information.
The WTRU may determine whether the MAC CE contains
information related to a PCC (or PCell) or related to a SCC (or
SCell) of the WTRU’s configuration. For the example of a
MAC CE for PHR, the WTRU may select a MAC CE PHR
type_ 2 if the content of the PHR is applicable to a PCC (or
PCell) of the WTRU’s configuration. Otherwise a MAC CE
PHR type_1 is selected for a SCC (or SCell).

[0151] In another instance, the WIRU may determine
whether or not the MAC CE contains information applicable
to a first CC (either a PCC or a SCC) and the MAC CE is
transmitted on the first CC. For example, when the WTRU
transmits, on a TB of a second CC, a MAC CE with contents
applicable to a first CC, the WTRU selects a MAC CE format
that includes an explicit identification of the first CC, (either
SCC/SCell or PCC/PCell). In other words, the identity of the
first CC may be omitted in the MAC CE format included if it
is included in a MAC PDU transmitted on the first CC. Alter-
natively, a MAC CE that does not include an explicit CC
identification may be used if the identity of first CC may be
derived based on the order of the MAC CE(s) in the MAC
PDU. This may be applicable for the case where more than
one MAC CE for the same function, (but possibly of different
type), may be included in the same MAC PDU. For example,
a WTRU may include multiple MAC PHR CEs, (one for each
configured and/or activated serving cell), in the same MAC
PDU either following the order in which the serving cells
were configured, (e.g., by RRC), and/or following the explicit

ONEPLUS EXHIBIT 1007
Page 17 of 23



US 2011/0134774 Al

serving cell identity value, (e.g., a cell index), assigned to
each serving cell or something similar.

[0152] Another characteristic may be the type(s) of physi-
cal channel, (e.g. PUSCH and/or PUCCH), for which the
WTRU performs uplink transmission(s) in the subframe in
which the MAC CE is transmitted. This may be possibly only
transmission(s) in the same CC, (either SCC/SCell or PCC/
PCell), on which the MAC CE is transmitted. For example,
fora PHR for a first CC, (either SCC/SCell or PCC/PCell), the
WTRU may select MAC CE PHR Type_ 1 if the WTRU
performs only a PUSCH transmission in said first CC or the
WTRU may select MAC CE PHR Type 2 if the WITRU
performs a PUCCH transmission and a PUSCH transmission
in said first CC.

[0153] Another characteristic may be the type(s) of physi-
cal uplink channel, (e.g. PUSCH and/or PUCCH), that may
be used by the WTRU for uplink transmission(s) in a first CC,
although such transmission is not performed by the WTRU in
the subframe in whicha MAC CE applicable to the first CC is
transmitted on an uplink transmission on a second CC. In
particular, if the content of the PHR MAC CE may include a
“virtual” power headroom value for a first CC, the WTRU
may select a MAC CE PHR Type__1 for CC(x) if the first CC
is not configured for PUCCH transmission. The contents may
include a power headroom value derived based on a “virtual”
PUSCH transmission. Otherwise, the WTRU may select
MAC CE PHR Type_ 2 for the CC, where the contents may
include a power headroom value derived based on a “virtual”
PUSCH transmission and a “virtual” PUCCH value. A “vir-
tual” power headroom value above refers, for the part related
to a PUSCH transmission, to a value derived by the WTRU for
afirst CC although no PUSCH transmission is performed, the
first CC in the subframe used for transmission of the corre-
sponding PHR on a second CC. Such a value may for example
be inferred from the power that would have been used by the
WTRU given a specific modulation code scheme (MCS) and
a specific number M of resource blocks (RBs), which MCS
and M may e.g., be derived either from a fixed, (e.g. specified
or configured), value also known to the eNB, or from the grant
corresponding to a previous transmission on said first CC.
Similarly, for the part related to a PUCCH transmission, (if
applicable for a first CC), it refers to a value derived based on
a transmission using e.g., a pre-determined format such as
format 1a. In all of the above cases, PUSCH transmission may
be used independently of whether or not the transmission
includes uplink control information (UCI) and/or data.
[0154] The WTRU, once it determines that it shall include
control information in a TB, may later take into account the
size of the control information when serving data from the
LCH(s) for the TB subset.

[0155] When the WTRU determines whether or not control
information should be included, the WTRU may also perform
the above for the PCell and possibly also for each configured
SCell, (and possibly also activated). For example, if for PHR
reporting the WTRU may report “virtual” power headroom
values for configured and activated serving cells when a PHR
is triggered, the WTRU may determine which serving cells
are configured and activated and would include a PHR MAC
CE for each of those serving cell in at least one TB.

[0156] Described herein are scenarios and methods related
to the WTRU’s uplink timing alignment affected by activation
and deactivation of Scells for a WTRU configured with at
least one SCell.
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[0157] A WTRU may be configured with at least one SCell
UL, i.e., with one or more set(s) of serving cells with config-
ured uplink resources, for which the timing advance (TA)
may differ from that of the PCell UL. For example, this may
happen when two UL CCs each have one or more of the
following characteristics: different coverage areas, (e.g.,
based on CC band); different propagation characteristics,
(e.g., based on path loss); or different or multiple points of
origin, (e.g., different eNBs and/or due to frequency selective
receivers, COMP deployment scenarios, remote radio heads
and the like).

[0158] Inone scenario, the TA may differ between different
SCell UL and this may impact the WTRU’s operation on
multiple serving cell(s). This may be true when the serving
cells are not in the same frequency band or for certain deploy-
ment scenarios (e.g., using repeaters or remote radio heads
from the same base station). On a condition that a WTRU is
connected to the PCell, and that additional SCells may be
configured and (de)activated on an as-needed basis, when the
TAT applicable to a serving cell that is less used (and occa-
sionally inactive) is not running, care should be taken upon
(re)activation to ensure that the WTRU does not initiate UL
transmissions before having proper time alignment or before
having up-to-date system information (SI). How to handle
other dedicated UL/DL resources configured for the WTRU
may also need to be addressed.

[0159] The described methods also address how a WTRU
configured with at least one SCell, upon activation of a given
subset (i.e., one or more) of concerned serving cell(s), may
determine whether or not it may consider itself time-aligned,
i.e., whether or not it may use the UL resources in a concerned
SCell without creating unnecessary interference to transmis-
sions of other WTRUs in that SCell; perform the procedure(s)
to gain UL time-alignment for at least one of the SCells in the
subset; and/or maintain timing alignment for at least one of
the SCell(s) in the subset.

[0160] For illustrative purposes only, the methods
described herein may be applicable to a WIRU configured
with at least one SCell, where the SCell has configured uplink
resources, that may be connected to a base station and where
a SCell may be initially activated by the base station or when
the TAT corresponding to a SCell is shorter than the period
under which the concerned SCell was inactive, (e.g., in which
case the TAT may not have been restarted and/or may have
expired). Different UL CCs may have different TA require-
ments based on, for example, frequency or Physical Cell ID
for the cell on the associated DL CC. The WTRU may have a
connection to a PCell of the base station (e.g., RRC_CON-
NECTED in LTE).

[0161] When the WTRU activates a concerned SCell, for
the purpose of maintaining the UL timing alignment, the
WTRU may perform RA using RACH resources correspond-
ing to the concerned SCell UL under any one of the following
conditions: if the control signaling received includes an indi-
cation to trigger RA; if the TA applicable to the SCell UL
resources associated with the concerned SCell is not valid
(e.g., corresponding TAT is not running); or if the control
signaling is received on a PDCCH and scrambled using a
specific RNTI (e.g., A-RNTI_0).

[0162] In one example, the control signaling may contain
an indication (explicit, implicit, or both) of whether or not the
WTRU may perform the RA procedure, by at least one of the
following: using the resources corresponding to the SCell
indicated by the CCIF; using the RA resources (RA preamble,
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PRACH mask) explicitly indicated in the control signaling
for activation/deactivation; and/or if the TAT corresponding
to the SCell (or group thereof) is not running. For example,
the WTRU configured with at least one SCell may initiate the
random access procedure on RA resources of the concerned
SCell upon activation of the concerned SCell, in particular if
the TAT corresponding to the concerned SCell is not running.
Alternatively, the WTRU may initiate the random access pro-
cedure on RA resources of another serving cell which shares
the same Timing Alignment requirement than that of the
concerned SCell.

[0163] When the WTRU activates a concerned SCell, for
the purpose of applying the TA Command (TAC) received
after the activation of the concerned SCell, the WTRU may
apply the received TAC to the TA of the UL CC corresponding
to the DL CC on which the TAC was received or to the TA of
all UL CCs having the same TA requirements as the UL CC
corresponding to the DL CC on which the TAC was received.
[0164] In another example, the control signaling may con-
tain a Time Alignment Command (TAC), which the WTRU
applies to at least one of: a UL CC identified explicitly in the
control signaling using e.g., a CCIF; the SCell UL corre-
sponding to the concerned SCell which is being activated; or
a group of UL CCs having the same TA requirements. The
specific group may be identified based on the UL CC identi-
fied as described above. For example, the WTRU may apply
a TAC received on the PDSCH of the concerned SCell to the
TA of said concerned SCell and, may be to the TA of another
activated SCell which shares the same Timing Alignment
requirement than that of the concerned SCell.

[0165] When the WTRU configured with at least one SCell
deactivates a concerned SCell, for the purpose of handling
any RA procedure operating in the concerned SCell, the
WTRU may stop any ongoing RACH procedure for the con-
cerned SCell. Alternatively, the WTRU may discard any
explicitly signaled preamble (e.g., ra-Preamblelndex) and
PRACH resource (e.g., ra-PRACH-MaskIndex), if any, and if
applicable to the concerned SCell. Alternatively, the WTRU
may also release, if any and if applicable to the concerned
SCell, the Temporary C-RNTL

[0166] Described herein are example methods for handling
MAC reconfiguration. For a SCell DL or a SCell UL, for the
purpose of handling WTRU MAC behavior for a RRC (re)
configuration including the removal (release) of at least one
SCell, the WTRU may: stop, if any, ongoing RACH proce-
dure for the removed component carrier; discard explicitly
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signaled preamble (e.g., ra-Preamblelndex) and PRACH
resource (e.g., ra-PRACH-MaskIndex), if any, and if appli-
cable to the removed SCell; and/or release, if any and if
applicable to the removed SCell, Temporary C-RNTT.
[0167] The RRC (re)configuration of additional CCs may
implicitly trigger the above RA procedures, for the purpose of
gaining TA in serving cells for which the WTRU has no valid
TA. This may apply to initial configuration and/or to any
reconfiguration of the serving cells. The RRC (re)configura-
tion of additional SCell(s) may also implicitly trigger a PHR.
This may apply to initial configuration and/or to any recon-
figuration of the serving cell(s).

[0168] Described are example methods and/or actions upon
reaching the maximum number of transmission of attempts
for scheduling requests (SR) on PUCCH that may affect the
configuration, activation and deactivation of SCells for a
WTRU configured with at least one SCell.

[0169] For the purpose of handling the WTRU configured
with at least one SCell, when the number, (SR_COUNTER),
of transmission attempts for the SR on the configured and
valid PUCCH resource for the SR reaches, (or exceeds), the
maximum value configured by the network, (e.g., dsr-Trans-
Max), the WTRU may deactivate all configured and active
SCell(s), if any. This may include deactivation of the CQI/
PMI/RI configuration for the SCells. Alternatively, the
WTRU may initiate a random access and cancel all pending
SRs, which may include initiating the random access on the
UL resources of a configured SCell. Alternatively, the WTRU
may clear any configured downlink assignments and uplink
grants. Alternatively, the WTRU may release the configura-
tion for multicarrier operation, including at least one of the
following: the SCell(s) configuration, (possibly only the UL
SCell configuration); the PUCCH configuration for HARQ
ACK/NACK transmissions; the PUCCH configuration for
CQI/PMI/RI transmissions; or the PUCCH configuration for
SR transmissions. In effect, the above examples may result in
implicit deactivation or release of all SCells due to reaching
the maximum number of SRs.

[0170] Inone example method, the WIRU may release the
entire multicarrier configuration, (i.e., SCell(s), PUCCH
resources for HARQ A/N, CQI/PMI/RI, SR), as well as any
configured assignments or grants, and revert to single carrier
R8 or RY operation in the serving cell corresponding to the
PCell of the WTRU’s multicarrier configuration. The WTRU
may then initiate a random access in said serving cell, (i.e. the
PCell). Table 2 provides an embodiment of this example
method.

TABLE 2

If an SR is triggered and there is no other SR pending, the UE may set the SR_COUNTER to 0.

As long as one SR is pending, the UE may for each TTI:

if no UL-SCH resources are available for a transmission in this TTI:

if the UE has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access procedure (see
subclause 5.1) and cancel all pending SRs;

else if the UE has a valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a
measurement gap and if sr-ProhibitTimer is not running:

if SR_COUNTER < dsr-TransMax:

increment SR_COUNTER by 1;

instruct the physical layer to signal the SR on PUCCH;

start the sr-ProhibitTimer.
else:

notify RRC to release PUCCH/SRS and the configuration for all SCell(s), if any;
clear any configured downlink assignments and uplink grants;
initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs.
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[0171] In another example, the WTRU may deactivate any
activated SCell, (SCell DL(s) and SCell UL(s)), and release
the configuration for the PUCCH resources related to multi-
carrier operation, (i.e., PUCCH resources for HARQ A/N,
CQI/PMI/RI, SR), as well as any configured assignments or
grants, and perform a random access by selecting an available
resource on any UL CC of its multicarrier configuration. It
may select the PCell UL. For SCell UL(s), if no explicit
deactivation state is defined, the WTRU may ignore any
received uplink grants at least until it receives control signal-
ing to reconfigure the multicarrier operation. Table 3 provides
an embodiment of the example method.

TABLE 3
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[0176] The WTRU, upon detecting a physical layer prob-
lem or radio link degradation, may activate a first SCell DL
and/or continuously monitor control signaling (e.g., indepen-
dently of power savings functions such as DRX). These
actions may be performed for the: PCell; configured SCell(s),
whether or not the SCell is active/inactive; or configured
serving cells including the PCell and whether or not the SCell
is active/inactive. These actions may be performed at least
until the WTRU receives from the base station an explicit
deactivation for the SCell(s), wherein the explicit deactiva-
tion may be included in a radio reconfiguration message with
or without the mobility control IE (i.e., handover command or

If an SR is triggered and there is no other SR pending, the UE may set the SR_ COUNTER to 0.

As long as one SR is pending, the UE may for each TTI:
if no UL-SCH resources are available for a transmission in this TTT:

if the UE has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access procedure (see

subclause 5.1) and cancel all pending SRs;

else if the UE has a valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a

measurement gap and if st-ProhibitTimer is not running:
if SR_COUNTER < dsr-TransMax:

increment SR_COUNTER by 1;

instruct the physical layer to signal the SR on PUCCH;
start the sr-ProhibitTimer.

else:

notify RRC to release PUCCH/SRS;

deactivate all activated SCell(s), if any;

[ignore any received uplink grant(s) for all configured UL SCC(s), if any, until RRC reconfigures the UE for

multicarrier operation]
clear any configured downlink assignments and uplink grants;

initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs.

[0172] Described herein are scenarios and methods related
to radio link monitoring procedures affected by activation and
deactivation of SCells for a WTRU configured with at least
one SCell.

[0173] In one scenario, the base station may configure the
WTRU with at least one SCell in addition to the PCell. If the
radio link quality of some or all of the serving cells deterio-
rates beyond some quality criteria, a mechanism to increase
the capability of the WIRU to either recover or improve
communication towards the system may be needed.

[0174] The described methods also address how a WTRU
configured with at least one SCell, upon detection of physical
layer problems and/or detection of a reduction in radio link
quality below a certain threshold, may implicitly activate
some or all of the configured SCell(s) and/or disable power
saving algorithms (e.g., discontinuous reception (DRX)) for
those SCell(s).

[0175] Fora SCell DL, for the purpose of activating a SCell
DL, the WTRU may monitor and/or detect physical layer
problems, such as poor reception of synchronization signals
based on, for example, the occurrence of a number of out-of-
sync indications from the physical layer, (e.g., N310, a value
that may be configured by the base station), or failure to
complete a number of random access procedure(s), (where
the value may be configured by the base station). The WTRU
may also monitor and detect radio link quality falling below a
certain threshold. For example, measurements, (e.g., CQI),
may fall below a certain threshold, (for example a value
configured by the base station). The monitoring and detecting
actions may be performed for the: PCell; configured SCell(s),
whether or not the SCell is active/inactive; or configured
serving cells including the PCell and whether or not the SCell
is active/inactive.

aspecific amount of time (e.g., timer T310) has elapsed. Upon
expiration of the specific amount of time (e.g., timer T310),
the WTRU may initiate either a change of PCell (e.g., a
handover, connection re-establishment, or a reconfiguration
procedure) within the set of configured SCells, or a connec-
tion re-establishment procedure to a different cell.

[0177] The WTRU may deactivate a concerned SCell if a
radio link monitoring timer, such as timer T310, is running,
and if the WTRU detects conditions that lead to the detection
of physical layer problems, radio link quality does not rise
above a certain threshold, and/or the concerned SCell was in
a deactivated state prior to the start of the T310 timer (i.e.,
prior to the detection by the WTRU of physical layer prob-
lems).

[0178] Whenthe WTRU deactivates a concerned SCell, the
WTRU may stop receiving PDSCH and stop monitoring
PDCCH (if configured for PDCCH reception) for grants and
assignments (scrambled by C-RNTI, SI-RNTI, P-RNTI,
M-RNTI, or the like) on DL resources associated with the
concerned SCell. The WTRU may, based on .3 measurement
configuration and/or CQI configuration, continue to perform
the related measurements and other radio link maintenance
tasks such as periodic monitoring of SI and/or paging at
specific occasions for the concerned SCell.

[0179] Described herein are scenarios and methods related
to acquisition and maintenance of System Information (SI) by
the WTRU configured with at least one SCell affected by
activation and deactivation of SCells.

[0180] In another scenario, when a SCell is inactive, the
WTRU may not be required to periodically monitor the ST and
it may not be desirable to have the WITRU monitor for SI
notification in the deactivated SCell at some specific occa-
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sion. How the WTRU ensures that the SI is up-to-date upon
SCell activation may need to be addressed to ensure that the
WTRU may access the additional resources of the SCell.
[0181] Another aspect of the described methods address
how a WTRU, upon activation of a given subset (i.e., one or
more) of SCell(s) with CA, may determine whether or not it
is required to acquire/update SI pertaining to at least one
SCell of the subset; and perform the procedure(s) to acquire/
update the SI.

[0182] When the WTRU activates a concerned SCell, for
the purpose of maintaining valid ST for the concerned SCell,
the WIRU may acquire SI for the concerned SCell using
known procedures for SI acquisition when at least one of
following conditions occurs: if the WTRU has no stored SI for
the concerned SCell; if the control signaling received
includes an indication to acquire SI; if the control signaling
includes a value tag indicating that the stored SI is no longer
valid; or if the control signaling is received on a PDCCH and
scrambled using a specific RNTI (e.g., A-RNTL_1).

[0183] In another example, the control signaling may con-
tain an indication of whether or not SI pertaining to the second
CC has changed, e.g., based on a SI value tag of, for example,
a 5-bit or a simple binary indication. The value tag may
represent a portion of the SI pertaining to the second CC, such
as the portion that may be required to be valid for proper
operation on this second CC as part of a multicarrier wireless
system. In this case, such a value tag may be provided in the
SI of the second CC, in addition to the existing value tag
representing the whole SI. Similarly, the binary indication
may represent a change of a portion of the SI.

[0184] In addition, when the WTRU may re-acquire the SI
for the PCell, change in some of the SI information may
impact operation on the SCells (if configured and activated).
For example, assuming the WTRU sends UL control infor-
mation (e.g., HARQ A/N, CQ], and the like) on the PUCCH
resources of a single UL CC (e.g., the PCell UL), a change in
the PUCCH configuration may impact the transmission of the
control signaling.

[0185] The WTRU may also deactivate a SCell while the
WTRU reacquires SI dueto a change in SI. For example, if the
SIonly pertains to the PCell or if the SI is broadcasted only on
the PCell. In another example, the SI change may berelated to
a given item in the configuration (e.g., the configuration for
PUCCH of the associated UL CC).

[0186] Described herein are scenarios and methods related
to resource allocation for the uplink HARQ feedback for
downlink transmissions by the WTRU affected by activation
and deactivation of SCells.

[0187] A WTRU may transmit HARQ feedback for
PDSCH transmissions received in any configured and active
DL CC on the resources of a single UL CC, (e.g., on the
PUCCH of the PCell). The applicable resource allocation
may be determined by the first control channel element
(CCE) of the PDCCH for the corresponding PDSCH trans-
mission. A WTRU may transmit CQI/PMI/RI for any config-
ured CC on the resources of a single UL CC (e.g., on the
PUCCH of the PCell). The applicable resource may be con-
figured by RRC signaling.

[0188] In another scenario, the transmission mode for
PUCCH signaling in a UL CC (e.g. the PCell UL) carries a
fixed amount of information (i.e., the format) given a fixed
link budget and the format, for decoding purposes, may be
known by the receiver. The WTRU may be configured to
transmit HARQ ACK/NACK (A/N) feedback for concurrent
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PDSCH transmissions in different serving cells and/or CQI/
PMI/RI feedback for multiple serving cells. The manner in
which the WTRU transmits control information on the
PUCCH may be dependent on the number of configured
SCells/PDSCHs and/or the number of serving cells for which
the WTRU may report CQI/PMI/RI. While it may be possible
for the base station to control the WIRU UL activity on the
PUCCH in a manner that makes the switch between the
WTRU’s PUCCH transmission mode to occur in a predict-
able manner (e.g., by introducing a delay or a silent period for
HARQ feedback on the PUCCH between reconfiguration/
activation/deactivation of SCells), it may be desirable for the
WTRU to follow a clear behavior to avoid any possible uncer-
tainty regarding which format to use for a PUCCH transmis-
sion in any given subframe. The need for a clear synchroni-
zation point may be especially relevant for the CQI/PMI/RI
and the HARQ A/N.

[0189] Another aspect of the described methods address
how a WTRU configured with at least one SCell, upon detec-
tion of a change in the number of configured (alternatively
active) SCell DL(s), (i.e., PDSCH), for which it may be
reporting HARQ feedback (e.g., on PUCCH) and/or other
uplink control information such as CQI/PMI/RI in a single
given UL CC, may implicitly change a transmission mode
(format) for the UL control signaling either in the subframe
from which the reconfiguration is applicable, in the subframe
at which the number of the SCell DL(s) has changed, or after
an offset amount of time thereof (e.g., after 3 ms processing
time).

[0190] In another example, the control signaling may con-
tain a configuration of the WTRU, or alternatively an index to
said configuration. This may include at least one of the fol-
lowing information. The information may be a PUCCH con-
figuration or an index thereto for at least one of resources
(e.g., format and/or location and/or coding) for HARQ A/N
and/or resources for CQI/PMI/RI. The information may also
be a SRS configuration or an index thereto. The information
may also be a SPS configuration or an index thereto, either for
UL CC or DL CC or both. The information may also be a
radio resource configuration, such as a transmission mode of
a CC. For any of the above configuration information, the
configuration information may be index to an item in a set of
previously configured UL/DL resources.

[0191] The information may also be a configuration that
may be applicable to at least one of: the SCell UL correspond-
ing to the concerned SCell that is being activated; the PCell
UL corresponding to the PCell; or the UL CC or DL CC of
another serving cell explicitly indicated in the control signal-
ing.

[0192] In another example, the control signaling may con-
tain an indication of whether or not the WITRU may use the
PUCCH resources for HARQ feedback in the UL CC corre-
sponding to at least one of: the UL CC being associated with
the serving cell in which the control signaling was received;
the UL CC corresponds to the PCell; the UL CC being con-
figured (e.g., RRC) for reporting of HARQ feedback for
PDSCH transmissions on multiple DL CCs; or a set of
PUCCH resources (e.g. format, locations and/or channel cod-
ing) configured (e.g., by RRC) for example as an index to an
item in a set of configured resources. For example, the WTRU
may receive an index to a set of indexes for the purpose of
HARQ feedback resource allocation.

[0193] For the purpose of selecting which transmission
mode the WTRU may use for the transmission of control
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signaling either on PUCCH or on PUSCH on a UL CC (e.g.
the PCell UL), the WTRU may do the following. The WTRU
determines if the WITRU is configured to report control sig-
naling such that control information for one or more DL CCs
may be included in the same transmission format. The control
signaling may be control information for multiple serving
cells and may be aggregated in the same transmission format,
the control signaling may be HARQ feedback for a PDSCH
transmission, or the control signaling may be CQI/PMI/RI
feedback. If the WTRU activates or deactivates at least one
SCell DL, which activation/deactivation results in a different
number of serving cells for which the WTRU reports control
signaling in the same transmission format, the WTRU may
change transmission mode for any combination of CQI, PMI,
and/or RI when reporting on PUSCH and/or on PUCCH (if
such resources are configured for the WTRU) in the subframe
in which the WTRU received the control signaling for acti-
vation/deactivation of the SCell(s) or after a fixed amount of
time (e.g., a WTRU processing time such as 4 ms), from the
subframe in which the WTRU received the control signaling
for activation/deactivation of the SCell(s); or after a fixed
amount of time from the subframe in which the WTRU trans-
mitted an acknowledgement of the control signaling.

[0194] Described herein are scenarios and methods related
to cross-carrier scheduling affected by activation and deacti-
vation of SCells.

[0195] When a WTRU may be scheduled (either UL grants
or DL assignments ) on multiple serving cells, the WTRU may
either be configured to monitor PDCCH in each of the con-
figured DL CCs, or it may be configured for cross-carrier
scheduling.

[0196] Another aspect of the described methods address
how a WTRU configured with at least one SCell, upon SCell
activation, may determine whether or not cross-carrier sched-
uling may be used for that SCell and/or whether it may acti-
vate additional SCells for that purpose.

[0197] In another example, the control signaling may con-
tain an indication in the control signaling applicable to a CC,
whether or not the WITRU may decode the PDCCH in a DL
CC used for cross-carrier scheduling of radio resources for
said CC. This may include an identity of the DL CC used for
cross-carrier scheduling of said CC.

[0198] In another example, the control signaling may con-
tain an indication in the control signaling applicable to a DL
CC, whether or not cross-carrier signaling is applicable for
the PDCCH of the DL CC. This may include an explicit
indication and/or identity of which WTRU-specific SS(s) the
WTRU may decode the PDCCH for DL assignments (“PD-
CCH SSID”). In particular, this may include an index to an
item of a WITRU-specific SS configuration, and/or a param-
eter to derive the starting location of the WTRU-specific SS
such as the number of CCEs for the search space (SS) or a
virtual identifier to use instead of the WIRU ID used to derive
a PDCCH candidate in the SS.

[0199] In another example, the control signaling may con-
tain an indication in the control signaling applicable to a UL
CC, whether or not cross-carrier signaling is applicable for
the PUSCH of the UL CC. This may include explicit indica-
tion and/or identity of which DL, CC(s) may provide sched-
uling control information (i.e., PDCCH) for the CC. It may
include an explicit indication and/or identity of which
WTRU-specific SS the WTRU may decode the PDCCH for
UL grants (“PDCCH SSID”). In particular, it may include an
index to an item of a WTRU-specific SS configuration and/or
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a parameter to derive the starting location of the WTRU-
specific SS such as the number of CCEs for the SS or an
virtual identifier to use instead of the WIRU ID used to derive
a PDCCH candidate in the SS.

[0200] In another example, the WTRU may receive in the
RRC control signaling that configures the concerned SCell
and/or that configures the WTRU for cross-carrier schedul-
ing, an indication of whether the concerned SCell is sched-
uled by the PDCCH on said concerned SCell or not, and if not
possibly also which serving cell signals the downlink and
uplink grants, if uplink resources are configured, for the con-
cerned SCell.

[0201] The applicability of the methods described herein
may depend on the state of the WITRU and/or base station. For
example, method applicability may depend on: whether or
not the TAT applicable to the serving cell is running; whether
or not the SCell UL has different TA requirements than at
least one other UL CC configured for the WTRU; whether or
not dedicated resources (e.g., SPS, PUCCH, SRS) are con-
figured for the SCell UL; whether or not dedicated resources
(e.g., SPS) are configured for a DL CC associated with the UL
CC; the association between one or more DL CC(s) with the
UL CC, e.g., via mapping for HARQ feedback; whether or
not the power headroom reporting function is configured for
the UL CC; and whether or not the HARQ process has data
left in is its buffer (i.e., HARQ has not yet completed the
transmission of the transport block in its buffer). The
examples described herein are generally applicable indepen-
dently of whether or not DRX is configured and/or applicable
for the CC.

[0202] 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 connec-
tions) 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 imple-
ment a radio frequency transceiver for use in a WIRU, UE,
terminal, base station, RNC, or any host computer.

What is claimed is:

1. A method implemented at a wireless transmit/receive
unit (WTRU) for handling carrier aggregation, comprising:

configuring the WTRU with a primary cell (PCell);

configuring the WITRU with at least one secondary cell
(SCell); and

processing information based on a state of the at least one
SCell.

2. The method of claim 1, wherein the information is a
medium access control (MAC) control element (CE) activa-
tion/deactivation command, the WTRU configured to change
the state of the at least one SCell in response to the activation/
deactivation command.

3. The method of claim 1, wherein the information is an
activation/deactivation command that is applied per config-
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ured SCell, the WTRU configured to change the state of the at
least one SCell in response to the activation/deactivation
command.

4. The method of claim 1, wherein the state of the at least
one SCell is configured or inactive and the information is an
activation command for the at least one SCell, further com-
prising:

triggering a power headroom report on a condition that the

at least one SCell has configured uplink resources.

5. The method of claim 1, wherein the state of the at least
one SCell is configured or inactive and the information is at
least an activation command for the at least one SCell, further
comprising:

determining from the information one of a physical down-

link control channel monitoring configuration or a cross-
carrier scheduling configuration.

6. The method of claim 1, wherein the information is a
configured value for determining a starting symbol of a physi-
cal downlink shared channel for the at least one SCell for a
cross-carrier scheduling configuration.

7. The method of claim 1, wherein the state of the at least
one SCell is active and the information is a deactivation
command for the at least one SCell, further comprising:

stop monitoring a physical downlink control channel for at

the least one SCell; and

stop receiving downlink assignments oruplink grants asso-

ciated with the at least one SCell.

8. The method of claim 1, wherein the information is a
configured value indicating a cross-carrier scheduling con-
figuration, further comprising:

determining which SCell signals downlink allocations and

uplink grants.

9. The method of claim 1, wherein the information is a
scheduling request transmission failure determination, fur-
ther comprising:

releasing channel quality indicator, precoding matrix

index, and rank indication reporting configuration for
configured SCells.

10. The method of claim 1, wherein the information is a
scheduling request transmission failure determination, fur-
ther comprising:

releasing sounding reference signal reporting configura-

tion for configured SCells.

11. The method of claim 1, wherein the information is an
indication of radio resource controller connection re-estab-
lishment, further comprising:

releasing a configuration for the at least one SCell.

12. The method of claim 1, further comprising:

for each transport block, determining a content of the infor-

mation to be transmitted based on a characteristic of the
information, wherein the information is control infor-
mation.

13. The method of claim 12, wherein a control information
type is based on transmission for the at least SCell or a
primary cell.

14. The method of claim 12, wherein a control information
type is based on transmission of the control information in
one of a physical uplink shared channel or concurrent trans-
missions in the physical uplink shared channel and a physical
uplink control channel.

15. The method of claim 12, wherein a control information
type is based on transmission of the control information in
one of a specified physical uplink channel or concurrent trans-
missions in the physical uplink shared channel and a physical
uplink control channel, different from non-control informa-
tion uplink transmissions.
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16. The method of claim 12, further comprising:

performing control information content for a primary cell.

17. The method of claim 12, further comprising:

performing control information content for each config-
ured SCell.

18. The method of claim 1, wherein the at least one SCell
includes downlink resources and uplink resources, an asso-
ciation between the downlink resources and the uplink
resources based on dedicated signalling using an identity of
the at least one SCell.

19. The method of claim 1, wherein the information is a
medium access control (MAC) control element (CE) activa-
tion/deactivation command, the WTRU configured to change
the state of the at least one SCell in response to the activation/
deactivation command, the state being common for both
downlink resources and uplink resources.

20. The method of claim 1, wherein the information is an
activation/deactivation command that is applied per config-
ured SCell, the WTRU configured to change the state of the at
least one SCell in response to the activation/deactivation
command, the state being common for both downlink
resources and uplink resources.

21. A wireless transmit/receive unit (WTRU) configured
for carrier aggregation, comprising:

a receiver,

a processor in communication with the receiver;

the processor configured to configure the WIRU with a

primary cell (PCell);

the processor configured to configure the WITRU with at

least one secondary cell (SCell); and

the processor configured to process information based on a

state of the at least one SCell.

22. The WTRU of claim 21, wherein the information
includes sounding reference signals which are not transmitted
upon a condition that the state of the at least one SCell is
deactivated.

23. The WTRU of claim 21, wherein the information
includes at least one of channel quality indicator, precoding
matrix index, and rank indication that are not reported upon a
condition that the at least one SCell is deactivated.

24. The WTRU of claim 21, wherein the state of the at least
one SCell is active and the information is a deactivation
command deactivating the at least one SCell with respect to a
handover event.

25. The WTRU of claim 21, wherein the state of the at least
one SCell is inactive with respect to a handover event, a
reconfiguration event or addition of the at least one SCell to a
WTRU configuration.

26. The WTRU of claim 21, wherein the state of the at least
one SCell is active and the information is a deactivation
command for the at least one SCell, further comprising:

the processor configured to flush all hybrid automatic

repeat request buffers associated with the at least one
SCell.

27.The WTRU of claim 21, wherein the state of the at least
one SCell is configured or inactive and the information is an
activation command for the at least one SCell, further com-
prising:

a transmitter;

the processor in communication with the transmitter; and

the transmitter configured to transmit a power headroom

report for each activated serving cell having configured
uplink resources.

28. The WTRU of claim 21, wherein the state of the at least
one SCell is configured or deactive and the information is an
activation command for the at least one SCell, further com-
prising:

the processor and receiver configured to monitor a physical

downlink control channel for at the least one SCell.
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