
METHOD AND APPARATUS FOR CONTROLLING CONNECTIVITY TO A NETWORK CROSS
REFERENCE TO RELATED APPLICATIONS [0001]This application claims the benefit
of U.S. provisional application Nos. 61/470,953 filed April 1, 2011,
61/555,653 filed November 4, 2011, 61/591,389 filed January 27, 2012, and
61/611,974 filed March 16, 2012, the contents of which are hereby
incorporated by reference herein. BACKGROUND [0002]Third Generation
Partnership Project (3GPP) Long Term Evolution (LTE) Release 8/9 (LTE R8/9)
supports up to 100 Mbps in the downlink (DL), and 50 Mbps in the uplink
(UL) for a 2x2 configuration. The LTE DL transmission scheme is based on an
orthogonal frequency division multiple access (OFDMA) air interface.
[0003]For flexible deployment, LTE R8/9 systems support scalable
transmission bandwidths, one of 1.4, 2.5, 5, 10, 15, or 20 MHz. In LTE,
each radio frame (10 ms) comprises 10 equally sized sub-frames of 1 ms.
Each sub-frame comprises 2 equally sized timeslots of 0.5 ms each. Either 7
or 6 orthogonal frequency division multiplex (OFDM) symbols exist per
timeslot depending on the length of the cyclic prefix (CP). 7 symbols per
timeslot are used with normal CP length, and 6 symbols per timeslot are
used with the extended CP length. The sub-carrier spacing for the LTE is 15
kHz. An alternative reduced sub-carrier spacing mode using 7.5 kHz is also
possible. [0004]A resource element (RE) corresponds to one (1) sub-carrier
during 



one (1) OFDM symbol interval. 12 consecutive sub-carriers during a 0.5 ms
timeslot constitute one (1) resource block (RB). Therefore, with 7 symbols
per timeslot, each RB consists of 12x7=84 REs. A DL carrier may comprise a
scalable number of RBs, ranging from 6 RBs up to 110 RBs. This corresponds
to an overall scalable transmission bandwidth of roughly 1 MHz up to 20
MHz. Normally, a set of common transmission bandwidths is specified, e.g.,
1.4, 3, 5, 10, or 20 MHz.  WO 2012/154325PCT/US2012/031616 [0005]The basic
time-domain unit for dynamic scheduling is one sub-frame comprising two
consecutive timeslots, which may be referred to as a resource-block pair.
Certain sub-carriers on some OFDM symbols are allocated to carry pilot
signals in the time-frequency grid. A given number of sub-carriers at the
edges of the transmission bandwidth are not transmitted in order to comply
with spectral mask requirements. [0006]LTE-Advanced with carrier
aggregation is an evolution that aims to improve single carrier LTE R819110
data rates using, among other methods, bandwidth extensions (i.e., carrier
aggregation). With carrier aggregation, a WTRU may transmit and receive
simultaneously over a physical uplink shared channel (PUSCH) and a physical
downlink shared channel (PDSCH), respectively, on multiple serving cells.
Up to four secondary cells (S Cells) may be configured in addition to a
primary serving cell (PCell). It may support flexible bandwidth assignments
up to 100 MHz. [0007]The control information for the scheduling of PDSCH
and PUSCH may be sent on one or more physical downlink control channels
(PDCCHs). In addition to the LTE R8/9 scheduling using one PDCCH for a pair
of UL and DL carriers, cross-carrier scheduling may be supported for a
given PDCCH, allowing the network to provide PDSCH assignments and/or PUSCH
grants for transmissions in other serving cell(s). [0008]In LTE R8/9 and
LTE Release 10 (R10) with single carrier configuration, where the network
assigns a wireless transmit/receive unit (WTRU) one pair of UL and DL
carriers, for any given subframe there is a single hybrid automatic repeat
request (HARQ) process active for the UL and a single HARQ process active
in the DL. 



[0009]In LTE R10 with carrier aggregation configured, there is one HARQ
entity for each serving cell. There may be more than one HARQ processes
active for the UL and for the DL in any given subframe, but at most one UL
and one DL HARQ process per configured serving cell.  SUMMARY [0010]A
method and apparatus for controlling connectivity to a network for
intermittent data services are disclosed. A new dormant mode is defined
such that a WTRU may transition from a connected state or an idle state to
the dormant mode based on triggering conditions. The WTRU may transition
from a connected state or an idle state to a dormant mode if the
characteristic or the priority of the data matches a characteristics or a
priority for the dormant mode and operate using configuration which is
different from configuration used for the connected state or the idle
state. The WTRU in the dormant mode may periodically monitor signals from a
plurality of cells and perform a WTRUcontrolled mobility procedure such
that the WTRU may select one of the cells based on a pre-configured
criteria and camp on the selected cell. The WTRU in the dormant mode may
maintain a dedicated resource, such as a cell radio network temporary
identity (C-RNTI) for receiving a unicast traffic from the network such
that the WTRU may monitor a channel from the selected cell on configured
scheduling occasions to receive control signaling and user plane data while
in the dormant mode. [0011]The WTRU may transition to, or out of, the
dormant mode autonomously based on at least one of a non-access stratum
(NAS) state, a radio resource control (RRC) state, a release or
reconfiguration of RRC connection, a discontinuous reception (DRX) state, a
downlink activity, a timer, a state of uplink timing alignment, a data
radio bearer (DRB) configuration, amount of data in a WTRU buffer, a buffer
fill rate, or an inter-packet or inter-burst arrival time. Alternatively,
the WTRU may transition to, or out of, the dormant mode based on control
signaling from a network. [0012]The WTRU may transmit on a special
subframe. The special subframe is a subframe including a guard period that
is sufficient for tolerating an uplink timing misalignment from WTRUs that
do not have a valid uplink timing alignment. Alternatively, the WTRU in the
dormant mode may transmit a physical random access channel (PRACH)
transmission on a WTRU- specific subframe. The WTRU may transmit the PRACH
transmission on a WTRU-  



specific PRACH occasion using PRACH resources dedicated for the WTRU. The
PRACH transmission may be to indicate hybrid automatic repeat request
(HARQ) feedback or a priority of data pending for uplink transmission.
[0013]The WTRU in the dormant mode may send an uplink transmission via a
radio bearer configured for the dormant mode. The WTRU may detect a traffic
pattern and transition to, or out of, the dormant mode based on the
detected traffic pattern. The WTRU may send an uplink user plane data via
control plane signaling. BRIEF DESCRIPTION OF THE DRAWINGS [0014]A more
detailed understanding may be had from the following description, given by
way of example in conjunction with the accompanying drawings wherein:
[0015]FIG. lA is a system diagram of an example communications system in
which one or more disclosed embodiments may be implemented; [0016]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;
[0017]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; [0018]FIG. 2 shows an example bearer service
architecture wherein packet filters are used to direct packets to the
relevant radio bearer; [0019]FIG. 3 shows state transitions among RRC IDLE,
RRC CONNECTED, and RRC DORMANT in accordance with one embodiment;  [0020]
FIG. 4 shows a diagram of example state transitions at the non-access
stratum (NAS); [0021]FIG. 5 is a signaling diagram of an example process
for session management in accordance with one embodiment; [0022]FIG. 6 is a
signaling diagram of an example process of entering a dormant mode in
accordance with one embodiment;  WO 2012/154325PCT/US2012/031616 



[0023]FIG. 7 shows an example procedure for traffic detection function
(TDF)-based control plane policing in accordance with one embodiment; and
[0024]FIG. 8 shows routing of the packets from the unwanted flow to a
particular radio bearer. DETAILED DESCRIPTION [0025]FIG. 1A is a diagram of
an example communications system 100 in which one or more disclosed
embodiments may be implemented. The communications system 100 may be a
multiple access system that provides content, such as voice, data, video,
messaging, broadcast, etc., to multiple wireless users. The communications
system 100 may enable multiple wireless users to access such content
through the sharing of system resources, including wireless bandwidth. For
example, the communications systems 100 may employ one or more channel
access methods, such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA),
orthogonal FDMA (OFDMA), single-carrier FDMA (SC-FDMA), and the like.
[0026]As shown in FIG. 1A, the communications system 100 may include
wireless transmit/receive units (WTRUs) 102a, 102b, 102c, 102d, a radio
access network (RAN) 104, a core network 106, a public switched telephone
network (PSTN) 108, the Internet 110, and other networks 112, though it
will be appreciated that the disclosed embodiments contemplate any number
of WTRUs, base stations, networks, and/or network elements. Each of the
WTRUs 102a, 102b, 102c, 102d may be any type of device configured to
operate and/or communicate in a wireless environment. By way of example,
the WTRUs 102a, 102b, 102c, 102d may be configured to transmit and/or
receive wireless signals and may include user equipment (UE), a mobile
station, a fixed or mobile subscriber unit, a pager, a cellular telephone,
a personal digital assistant (PDA), a smartphone, a laptop, a netbook, a
personal computer, a wireless sensor, consumer electronics, and the like.
WO 2012/154325PCT/US2012/031616 



[0027]The communications systems 100 may also include a base station 114a
and a base station 114b. Each of the base stations 114a, 114b may be any
type of device configured to wirelessly interface with at least one of the
WTRUs 102a, 102b, 102c, 102d to facilitate access to one or more
communication networks, such as the core network 106, the Internet 110,
and/or the networks 112. By way of example, the base stations 114a, 114b
may be a base transceiver station (BTS), a Node-B, an eNode B, a Home Node
B, a Home eNode B, a site controller, an access point (AP), a wireless
router, and the like. While the base stations 114a, 114b are each depicted
as a single element, it will be appreciated that the base stations 114a,
114b may include any number of interconnected base stations and/or network
elements. [0028]The base station 114a may be part of the RAN 104, which may
also include other base stations and/or network elements (not shown), such
as a base station controller (BSC), a radio network controller (RNC), relay
nodes, etc. The base station 114a and/or the base station 114b may be
configured to transmit and/or receive wireless signals within a particular
geographic region, which may be referred to as a cell (not shown). The cell
may further be divided into cell sectors. For example, the cell associated
with the base station 114a may be divided into three sectors. Thus, in one
embodiment, the base station 114a may include three transceivers, i.e., one
for each sector of the cell. In another embodiment, the base station 114a
may employ multiple-input multiple output (MIMO) technology and, therefore,
may utilize multiple transceivers for each sector of the cell. [0029]The
base stations 114a, 114b may communicate with one or more of the WTRUs
102a, 102b, 102c, 102d over an air interface 116, which may be any suitable
wireless communication link (e.g., radio frequency (RF), microwave,
infrared (IR), ultraviolet (UV), visible light, etc.). The air interface
116 may be established using any suitable radio access technology (RAT).
[0030]More specifically, as noted above, the communications system 100 may
be a multiple access system and may employ one or more channel access
schemes, such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA, and the like. For
example, the base station 114a in the RAN 104 and the WTRUs 102a, 102b,
102c may implement a radio technology such as Universal Mobile
Telecommunications System (UMTS) Terrestrial Radio Access (UTRA), which may
establish the air interface 116 using wideband CDMA (WCDMA). WCDMA may
include communication protocols such as High-Speed Packet Access (HSPA)
and/or Evolved HSPA (HSPA+). HSPA may include High-Speed Downlink Packet
Access (HSDPA) and/or High-Speed Uplink Packet Access (HSUPA). 



[0031] In another embodiment, the base station 114a and the WTRUs 102a,
102b, 102c may implement a radio technology such as Evolved UMTS
Terrestrial Radio Access (E-UTRA), which may establish the air interface
116 using Long Term Evolution (LTE) and/or LTE-Advanced (LTE-A). [0032]In
other embodiments, the base station 114a and the WTRUs 102a, 102b, 102c may
implement radio technologies such as IEEE 802.16 (i.e., Worldwide
Interoperability for Microwave Access (WiMAX)), CDMA2000, CDMA2000 1X,
CDMA2000 EV-DO, Interim Standard 2000 (IS-2000), Interim Standard 95
(IS-95), Interim Standard 856 (IS-856), Global System for Mobile
communications (GSM), Enhanced Data rates for GSM Evolution (EDGE), GSM
EDGE (GERAN), and the like. [0033]The base station 114b in FIG. 1A may be a
wireless router, Home Node B, Home eNode B, or access point, for example,
and may utilize any suitable RAT for facilitating wireless connectivity in
a localized area, such as a place of business, a home, a vehicle, a campus,
and the like. In one embodiment, the base station 114b and the WTRUs 102c,
102d may implement a radio technology such as IEEE 802.11 to establish a
wireless local area network (WLAN). In another embodiment, the base station
114b and the WTRUs 102c, 102d may implement a radio technology such as IEEE
802.15 to establish a wireless personal area network (WPAN). In yet another
embodiment, the base station 114b and the WTRUs 102c, 102d may utilize a
cellular-based RAT (e.g., WCDMA, CDMA2000, GSM, LTE, LTE-A, etc.) to
establish a picocell or femtocell. As shown in FIG. 1A, the base station
114b may have a direct  connection to the Internet 110. Thus, the base
station 114b may not be required to access the Internet 110 via the core
network 106. [0034]The RAN 104 may be in communication with the core
network 106, which may be any type of network configured to provide voice,
data, applications, and/or voice over internet protocol (VoIP) services to
one or more of the WTRUs 102a, 102b, 102c, 102d. For example, the core
network 106 may provide call control, billing services, mobile
location-based services, pre-paid calling, Internet connectivity, video
distribution, etc., and/or perform high-level security functions, such as
user authentication. Although not shown in FIG. 1A, it will be appreciated
that the RAN 104 and/or the core network 106 may be in direct or indirect
communication with other RANs that employ the same RAT as the RAN 104 or a
different RAT. For example, in addition to being connected to the RAN 104,
which may be utilizing an E-UTRA radio technology, the core network 106 may
also be in communication with another RAN (not shown) employing a GSM radio
technology. [0035]The core network 106 may also serve as a gateway for the
WTRUs 102a, 102b, 102c, 102d to access the PSTN 108, the Internet 110,
and/or other networks 112. The PSTN 108 may include circuit-switched
telephone networks that provide plain old telephone service (POTS). The
Internet 110 may include a global system of interconnected computer
networks and devices that use common communication protocols, such as the
transmission control protocol (TCP), user datagram protocol (UDP) and the
internet protocol (IP) in the TCP/IP internet protocol suite. The networks
112 may include wired or wireless communications networks owned and/or
operated by other service providers. For example, the networks 112 may
include another core network connected to one or more RANs, which may
employ the same RAT as the RAN 104 or a different RAT. 



[0036]Some or all of the WTRUs 102a, 102b, 102c, 102d in the communications
system 100 may include multi-mode capabilities, i.e., the WTRUs 102a, 102b,
102c, 102d may include multiple transceivers for communicating with
different wireless networks over different wireless links. For example, the
WTRU 102c shown in FIG. 1A may be configured to  communicate with the base
station 114a, which may employ a cellular-based radio technology, and with
the base station 114b, which may employ an IEEE 802 radio technology.
[0037]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 106, removable memory 132, a
power source 134, a global positioning system (GPS) chipset 136, and other
peripherals 138. It will be appreciated that the WTRU 102 may include any
sub-combination of the foregoing elements while remaining consistent with
an embodiment. [0038]The processor 118 may be a general purpose processor,
a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more
microprocessors in association with a DSP core, a controller, a
microcontroller, Application Specific Integrated Circuits (ASICs), Field
Programmable Gate Array (FPGAs) circuits, any other type of integrated
circuit (IC), a state machine, and the like. The processor 118 may perform
signal coding, data processing, power control, input/output processing,
and/or any other functionality that enables the WTRU 102 to operate in a
wireless environment. The processor 118 may be coupled to the transceiver
120, which may be coupled to the transmit/receive element 122. While FIG.
1B depicts the processor 118 and the transceiver 120 as separate
components, it will be appreciated that the processor 118 and the
transceiver 120 may be integrated together in an electronic package or
chip. [0039]The transmit/receive element 122 may be configured to transmit
signals to, or receive signals from, a base station (e.g., the base station
114a) over the air interface 116. For example, in one embodiment, the
transmit/receive element 122 may be an antenna configured to transmit
and/or receive RF signals. In another embodiment, the transmit/receive
element 122 may be an emitter/detector configured to transmit and/or
receive IR, UV, or visible light signals, for example. In yet another
embodiment, the transmit/receive element 122 may be configured to transmit
and receive both RF and light signals. It will be appreciated that the
transmit/receive element 122 may be configured to transmit and/or receive
any combination of wireless signals. 



[0040]In addition, although the transmit/receive element 122 is depicted in
FIG. 1B as a single element, the WTRU 102 may include any number of
transmit/receive elements 122. More specifically, the WTRU 102 may employ
MIMO technology. Thus, in one embodiment, the WTRU 102 may include two or
more transmit/receive elements 122 (e.g., multiple antennas) for
transmitting and receiving wireless signals over the air interface 116.
[0041]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.
[0042]The processor 118 of the WTRU 102 may be coupled to, and may receive
user input data from, the speaker/microphone 124, the keypad 126, and/or
the display/touchpad 128 (e.g., a liquid crystal display (LCD) display unit
or organic light-emitting diode (OLED) display unit). The processor 118 may
also output user data to the speaker/microphone 124, the keypad 126, and/or
the display/touchpad 128. In addition, the processor 118 may access
information from, and store data in, any type of suitable memory, such as
the non-removable memory 106 and/or the removable memory 132. The
non-removable memory 106 may include random-access memory (RAM), read-only
memory (ROM), a hard disk, or any other type of memory storage device. The
removable memory 132 may include a subscriber identity module (SIM) card, a
memory stick, a secure digital (SD) memory card, and the like. In other
embodiments, the processor 118 may access information from, and store data
in, memory that is not physically located on the WTRU 102, such as on a
server or a home computer (not shown).  [0043] 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 -10-  components in the
WTRU 102. The power source 134 may be any suitable device for powering the
WTRU 102. For example, the power source 134 may include one or more dry
cell batteries (e.g., nickel-cadmium (NiCd), nickel-zinc (NiZn), nickel
metal hydride (NiMH), lithium-ion (Li-ion), etc.), solar cells, fuel cells,
and the like. [0044]The processor 118 may also be coupled to the GPS
chipset 136, which may be configured to provide location information (e.g.,
longitude and latitude) regarding the current location of the WTRU 102. In
addition to, or in lieu of, the information from the GPS chipset 136, the
WTRU 102 may receive location information over the air interface 116 from a
base station (e.g., base stations 114a, 114b) and/or determine its location
based on the timing of the signals being received from two or more nearby
base stations. It will be appreciated that the WTRU 102 may acquire
location information by way of any suitable location-determination method
while remaining consistent with an embodiment. 



[0045]The processor 118 may further be coupled to other peripherals 138,
which may include one or more software and/or hardware modules that provide
additional features, functionality and/or wired or wireless connectivity.
For example, the peripherals 138 may include an accelerometer, an
e-compass, a satellite transceiver, a digital camera (for photographs or
video), a universal serial bus (USB) port, a vibration device, a television
transceiver, a hands free headset, a Bluetooth(r) 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. [0046]FIG. 1C is a
system diagram of the RAN 104 and the core network 106 according to an
embodiment. As noted above, the RAN 104 may employ an E-UTRA radio
technology to communicate with the WTRUs 102a, 102b, 102c over the air
interface 116. The RAN 104 may also be in communication with the core
network 106. [0047]The RAN 104 may include eNode-Bs 140a, 140b, 140c,
though it will be appreciated that the RAN 104 may include any number of
eNode-Bs while -11- remaining consistent with an embodiment. The eNode-Bs
140a, 140b, 140c may each include one or more transceivers for
communicating with the WTRUs 102a, 102b, 102c over the air interface 116.
In one embodiment, the eNode-Bs 140a, 140b, 140c may implement MIMO
technology. Thus, the eNode-B 140a, for example, may use multiple antennas
to transmit wireless signals to, and receive wireless signals from, the
WTRU 102a. [0048]Each of the eNode-Bs 140a, 140b, 140c may be associated
with a particular cell (not shown) and may be configured to handle radio
resource management decisions, handover decisions, scheduling of users in
the uplink and/or downlink, and the like. As shown in FIG. 1C, the eNode-Bs
140a, 140b, 140c may communicate with one another over an X2 interface.
[0049]The core network 106 shown in FIG. 1C may include a mobility 



management gateway (MME) 142, a serving gateway 144, and a packet data
network (PDN) gateway 146. While each of the foregoing elements are
depicted as part of the core network 106, it will be appreciated that any
one of these elements may be owned and/or operated by an entity other than
the core network operator. [0050]The MME 142 may be connected to each of
the eNode-Bs 142a, 142b, 142c in the RAN 104 via an Si interface and may
serve as a control node. For example, the MME 142 may be responsible for
authenticating users of the WTRUs 102a, 102b, 102c, bearer
activation/deactivation, selecting a particular serving gateway during an
initial attach of the WTRUs 102a, 102b, 102c, and the like. The MME 142 may
also provide a control plane function for switching between the RAN 104 and
other RANs (not shown) that employ other radio technologies, such as GSM or
WCDMA. [0051]The serving gateway 144 may be connected to each of the eNode
Bs 140a, 140b, 140c in the RAN 104 via the Si interface. The serving
gateway 144 may generally route and forward user data packets to/from the
WTRUs 102a, 102b, 102c. The serving gateway 144 may also perform other
functions, such as anchoring user planes during inter-eNode B handovers,
triggering paging when  downlink data is available for the WTRUs 102a,
102b, 102c, managing and storing contexts of the WTRUs 102a, 102b, 102c,
and the like. [0052]The serving gateway 144 may also be connected to the
PDN gateway 146, which may provide the WTRUs 102a, 102b, 102c with access
to packet-switched networks, such as the Internet 110, to facilitate
communications between the WTRUs 102a, 102b, 102c and IP-enabled devices.
[0053]The core network 106 may facilitate communications with other
networks. For example, the core network 106 may provide the WTRUs 102a,
102b, 102c with access to circuit-switched networks, such as the PSTN 108,
to facilitate communications between the WTRUs 102a, 102b, 102c and
traditional land-line communications devices. For example, the core network
106 may include, or may communicate with, an IP gateway (e.g., an IP
multimedia subsystem (IMS) server) that serves as an interface between the
core network 106 and the PSTN 108. In addition, the core network 106 may
provide the WTRUs 102a, 102b, 102c with access to the networks 112, which
may include other wired or wireless networks that are owned and/or operated
by other service providers. 



[0054]In LTE, a PDCCH is used by the network to assign PDSCH resources for
downlink transmissions and to grant PUSCH resources for uplink
transmissions to the WTRU. A WTRU may request radio resources for an uplink
transmission by sending a scheduling request (SR) to the eNB. The SR may be
transmitted either on dedicated resources on a PUCCH if configured, or
using a random access procedure. [0055]A WTRU is granted radio resources by
the eNB for a transmission on a PUSCH, indicated in a grant received on the
PDCCH or on configured resources (i.e., a semi persistently scheduled (SPS)
UL grant). [0056]A WTRU determines whether or not it needs to act on
control signaling in a given sub-frame by monitoring the PDCCH for specific
downlink control information (DCI) messages scrambled using a known radio
network temporary identifier (RNTI) in specific locations, (i.e., a search
space), using different combinations of physical resources (i.e., control
channel elements -13-  (CCEs)) based on aggregation levels (ALs). Each AL
corresponds to either 1, 2, 4, or 8 CCEs. A CCE comprises 36 quadrature
phase shift keying (QPSK) symbols, or 72 channel coded bits. [0057]The
PDCCH is separated in two distinct regions. The set of CCE locations in
which a WTRU may find DCIs it needs to act on is referred to as a search
space. The search space is split into the common search space and
WTRUspecific search space. The common search space is common to all WTRUs
monitoring a given PDCCH, while the WTRU-specific search space differs from
one WTRU to another. Both search spaces may overlap for a given WTRU in a
given sub-frame as this is a function of the randomization function, and
this overlap differs from one sub-frame to another. 



[0058]The set of CCE locations that makes up the common search space and
its starting point is a function of the cell identity and the sub-frame
number. For LTE R819, DCIs may be sent with AL4 (4 CCEs) or AL8 (8 CCEs) in
the common search space. For a sub-frame for which the WTRU monitors the
PDCCH, the WTRU may attempt to decode 2 DCI format sizes (e.g., DCI formats
1A and 1C, and DCI format 3A used for power control) in up to 4 different
sets of 4 CCEs for AL4 (i.e., 8 blind decoding) and up to 2 different sets
of 8 CCEs for AL8 (i.e., 4 blind decoding) for a total of at most 12 blind
decoding attempts in the common search space. [0059]The common search space
corresponds to CCEs 0-15, implying four decoding candidates for AL4 (i.e.,
CCEs 0-3, 4-7, 8-11, and 12-15) and two decoding candidates for AL8 (i.e.,
CCEs 0-7, and 8-15). [0060]The set of CCE locations that makes up the
WTRU-specific search space and its starting point is a function of the WTRU
identity and the sub-frame number. For LTE R819, DCIs may be sent with AL1,
AL2, AL4, or AL8 in the WTRU-specific search space. For a sub-frame for
which the WTRU monitors the PDCCH, the WTRU may attempt to decode 2 DCI
formats in up to 6 different CCES for ALI_ (i.e., 12 blind decoding), up to
6 different sets of 2 CCEs for AL2 (i.e., 12 blind decoding), up to 2
different sets of 8 CCEs for AL8 (i.e., 4 blind  decoding), and up to 2
different sets of 8 CCEs for AL8 (i.e., 4 blind decoding) for a total of at
most 32 blind decoding attempts in the WTRU-specific search space.  [0061]
Depending on the WTRU's connection to the network, capabilities and
supported features, the WTRU may monitor one or more RNTIs for grants,
assignments, and other control information from the eNB. The WTRU may
monitor at least one of a system information RNTI (SI-RNTI), a paging RNTI
(PRNTI), a random access RNTI (RA-RNTI), a multimedia broadcast/multicast
services (MBMS) RNTI (M-RNTI), a cell RNTI (C-RNTI), a temporary C-RNTI, a
semi-persistent scheduling C-RNTI (SPS-C-RNTI), etc. The SI-RNTI is
cell-specific, and is used to indicate scheduling of system information on
a PDSCH in the common search space. The P-RNTI may be assigned to multiple
WTRUs for decoding of the paging notification (e.g., in IDLE mode) in the
common search space. The RA-RNTI is used to indicate scheduling of the
random access response on a PDSCH, and identifies which time-frequency
resource was used by a WTRU to transmit the random access preamble. The
M-RNTI is cell-specific and is used to decode the notification of a change
on the MBMS control channel (MCCH) in the common search space. The C-RNTI
is a WTRU-specific RNTI used to decode a PDCCH for contention-free grants
and assignments, for example, for DCIs in the WTRU-specific search space.
The temporary C-RNTI may be used for decoding of messages for the
contention-based procedure, and/or before the WTRU gets assigned its own
C-RNTI. The SPS-C-RNTI may be used to activate a semi-persistent downlink
allocation on a PDSCH or uplink grant on a PUSCH in the WTRU-specific
search space. A transmit power control (TPC)- PUSCH-RNTI and a
TPC-PUCCH-RNTI may be used for power control of the PUSCH and PUCCH,
respectively. [0062]In LTE, the network may configure a WTRU with
parameters for discontinuous reception (DRX). DRX is a functionality that
allows a WTRU to not monitor and decode the PDCCH, for the purpose of
lowering WTRU power consumption. The DRX functionality relies on a specific
set of rules based on PDCCH activity for a number of specific RNTIs. These
rules ensure that the network and the WTRU are synchronized with respect to
when the WTRU may -15- 



be reached using the control signaling. When DRX is configured, the WTRU
may monitor the PDCCH at least when in DRX active time (with the exception
of a configured measurement gap). [0063]Within a transceiver (i.e., WTRU),
power consumption is distributed between the baseline baseband, the
baseband, the receiver and the transmitter. While the baseline baseband
consumes little power, each of the three other components corresponds
approximately to 1/3 of the total power consumption. The startup times for
each also differ, and turning on the baseband component may require more
than a few tens of ms, including synchronization with network signals.
[0064]From a processing requirement and implementation perspective, given
that in a subframe for which the WTRU monitors PDCCH for DL assignments,
the symbols containing user data (e.g., PDSCH) follow the symbols used for
the Li control region (e.g., the PDCCH), and the processing of Li signaling
is not instantaneous. A WTRU may buffer at least part of the PDSCH symbols,
at least until it can complete the processing of the Li signaling and can
determine whether or not there is a DL transmission addressed to the WTRU
on the PDSCH in that subframe. Therefore, the benefit of DRX goes beyond
saving some processing for the PDCCH. For subframes in which the WTRU is
not required to monitor PDCCH for UL grants and DL assignments, a WTRU may
elect to turn off at least parts of its transceiver (Tx/Rx) circuitry,
including memory components and/or parts of the baseband component (if the
number of subframes for which the WTRU will not monitor PDCCH is
sufficiently large, for example, a few lOs of ms). The RNTIs for which the
WTRU applies the above include C-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI,
SPS-C-RNTI, etc.  [0065] The idea described herein may additionally be
applicable to a DRX function where additional RNTI(s) are considered in
later evolutions of the specifications, and is thus not precluded by this
document. [0066]In LTE, a WTRU may initiate the random access procedure
when the WTRU makes an initial access to the network to establish an RRC
connection, when the WTRU accesses the target cell during a handover, when
the -16-  



WTRU performs the RRC connection re-establishment procedure, when the WTRU
is instructed by the network to perform the random access procedure (i.e.,
by PDCCH random access order, for example, for DL data arrival), when the
WTRU makes a scheduling request, but has no dedicated resources on a PUCCH
for the request, (e.g., when the WTRU has new UL data to transmit that has
a higher priority than existing data in its buffer), or the like.
[0067]Depending on whether or not the WTRU is assigned dedicated RACH
resources (e.g., a specific preamble and/or PRACH resource), the random
access procedure may be either contention-free random access (CFRA) or
contention-based random access (CBRA). For the random access, a WTRU sends
a preamble on a resource of the physical random access channel (PRACH). The
WTRU then receives a random access response (RAR). The RAR contains a grant
for an uplink transmission and a timing advance command (TAC). For the
CBRA, for contention resolution, the WTRU determines whether or not it
successfully completed the RACH procedure based on either C-RNTI on a PDCCH
or WTRU contention resolution identity on a DL-SCH. [0068]In LTE, a WTRU
may be configured, using RRC, with dedicated resources for the transmission
of CQI/PMI/RI reports and for scheduling requests (SR). In addition, a WTRU
may be configured with dedicated uplink resources for SPS, as well as with
an uplink PUCCH resource for HARQ acknowledgement (ACK) for a corresponding
DL SPS configuration. The network may assign a WTRU with dedicated SRS
resources to assist scheduling decisions in allocation of uplink resources
for PUSCH transmissions. [0069]In LTE, in order to maintain the
orthogonality among uplink transmissions from a plurality of WTRUs, the
uplink transmissions from different WTRUs to the eNB within the same
subframe should be approximately time-aligned, where the margin of error
should be within the cyclic prefix length. The cyclic prefix is a guard
interval in the time domain that is added to each symbol to handle channel
delay spreading. For LTE, the generic frame structure with normal cyclic
prefix length contains 7 symbols, and the cyclic prefix length is 5.2 ps
for the first symbol and 4.7 ps for the other symbols of the frame. For
-17-  larger cells, an extended prefix may be configured. The timing
advance is a negative offset at the mobile terminal between the start of a
received downlink subframe and a transmitted uplink subframe (i.e., the
subframe for the uplink transmission starts ahead of the downlink subframe
at the mobile terminal). The offset may be adjusted by the network using
timing advance command (TAC) signaling, and such adjustments are based on
previous uplink transmissions by the WTRU, including sounding signals (SRS)
and any other uplink transmissions. [0070]In LTE, before a WTRU can perform
uplink transmissions for 



periodic SRS or an uplink transmission on either a PUCCH or a PUSCH, the
WTRU needs to have proper timing alignment with the network. Uplink
synchronization is initially achieved using the RACH procedure, and the
network subsequently transmits a TAC in the downlink to maintain proper
timing alignment. A WTRU (re)starts the timing advance timer (TAT) upon
receipt of the TAC. A TAC may be received in the RAR during the RA
procedure or in a Timing Advance MAC Control Element (CE). [0071]When the
TAT is running, the WTRU may transmit on a PUCCH resource in a subframe for
which the WTRU does not perform a PUSCH transmission (single carrier
property). PUCCH resources are dynamically allocated for HARQ ACK feedback
for a PDSCH transmission in a frequency/time shared resource of the PUCCH
region. The WTRU determines which PUCCH resource to use based on the first
CCE of the DCI received on a PDCCH which indicated the PDSCH assignment.
[0072]The TAT may expire for a synchronized WTRU when it does not receive a
TAC from the network for at least period equal to the configured value of
the TAT (i.e.,the timeAlignment Timer, which ranges from 500 ms up to
10,240 ms, if enabled). A WTRU may not receive a TAC in case all TACs are
lost during that period. Alternatively, a WTRU may not receive a TAC if the
network does not send any, for the purpose of implicitly releasing
dedicated uplink resources when the network no longer schedules the WTRU
for new transmissions. The validity of the WTRU's timing advance is
controlled by the eNB. -18-  WO 2012/154325PCT/US2012/031616 [0073]When the
TAT expires, the WTRU releases its dedicated uplink resources, i.e., any
configured SRS resources as well as PUCCH resources for SR and CQI/PMI/RI,
and any configured downlink and uplink SPS resources. Additionally, the
WTRU may not be allowed to perform any PUCCH or PUSCH transmission once it
is not considered synchronized with the network. This is to avoid possible
interference to the transmission of other WTRUs. In addition, it provides
implicit means for the scheduler to revoke dedicated uplink resources,
simply by having the TAT expiring following the absence of TACs from the
network. [0074]Signaling radio bearers (SRBs) are radio bearers used for
the 



transmission of RRC and NAS messages. SRBO is used for RRC messages using a
common control channel (CCCH), SRB1 is for RRC messages (with a piggybacked
NAS message as well) and for NAS messages prior to establishment of SRB2
using a dedicated control channel (DCCH). SRB2 is for NAS messages and is
configured after activation of security. Once security is activated, all
RRC messages on SRB1 and SRB2 are integrity protected and ciphered. Data
radio bearers (DRBs) are radio bearers used for the transmission of user
plane data (e.g., IP packets). [0075]One way to improve the user plane
latency for synchronized WTRUs (i.e., WTRUs that have a valid timing
alignment) but do not have a valid UL grant, is to use a contention-based
(CB) method. The network may advertise (otherwise unused) uplink resources
on a PDCCH to one or more WTRUs connected to the network. A special RNTI,
(i.e., contention-based" RNTI (CBRNTI)), may be assigned to the WTRU(s) for
this purpose, for example, during the radio configuration of the WTRU, and
the same CB-RNTI may be signaled to multiple WTRUs. [0076]The non-access
stratum (NAS) protocol runs between a WTRU and a mobility management entity
(MME) in the core network. The NAS is responsible for (among other things)
performing a public land mobile network (PLMN) selection, registration (via
attach or tracking area update procedure) to the  network (i.e., the
selected PLMN), requisition of IP address(es) and thereby bearers for user
plane operation, and transition from idle to connected mode. [0077]When a
WTRU powers on, it starts in EPS mobility management (EMM)-DEREGISTERED
state (as it is not yet registered to the network). After a PLMN/cell has
been chosen, the WTRU/NAS attempts to register to the network, thereby
requesting an RRC connection to transmit the first NAS message (i.e., the
attach message). 



[0078]After the first NAS message is transmitted (when in RRC connected
state) and the first NAS response is received, the NAS is then said to be
in EMMConnected mode. An RRC connection is needed for an NAS connection to
be established (i.e., for the WTRU to be in EMM- Connected mode).
[0079]When the WTRU is in an idle mode, both the WTRU and the MME maintain
the WTRU's active EPS bearer context such that resources for these active
bearers will be setup upon transition to a connected mode. In LTE, the WTRU
may have at least a default bearer active, and while in a connected mode,
corresponding resource (on the radio and Si-U) for at least this bearer may
be setup. [0080]The NAS service request procedure is used to bring a WTRU
from idle to connected mode. When this transition occurs, the network will
setup resources (DRBs and Si-U) for active EPS bearer context that is
retained at the MME. [0081]When the WTRU goes from idle to connected mode,
all or a subset of the dedicated bearers may not have resources (DRBs)
setup, and the WTRU RRC informs the NAS about those that were deactivated
(DRBs not setup) and thus the NAS deactivates the corresponding EPS
bearers. However, the WTRU remains in the system and operates with the
default bearer (but is allowed to request dedicated bearers if need be).
The WTRU's RRC informs the NAS about the bearers that do not have any
resources setup. If the default bearer is one of them, the NAS performs a
local detach and the WTRU needs to re-attach to the system for operation.
WO 2012/154325PCT/US2012/031616 [0082]The NAS service request procedure is
initiated in idle mode (with 



the exception of circuit switched (CS) fallback). A WTRU that is already in
a connected mode (RRC and EMM) may not send an NAS service request message
(except for CS fallback). The NAS service request procedure is deemed
successful by the WTRU, (i.e., NAS), upon lower layer indication that the
DRBs have been setup, or upon the reception of an NAS service reject
message from the MME.  [0083] In LTE, a service that generates user plane
data may be associated with a a radio access bearer (RAB). A WTRU may be
configured with one or more RABs, and different RAB may terminate in
different PDN gateway (PGW) in the core network. [0084]An RAB may be
associated to a DRB. An RAB may be associated with a specific set of QoS
characteristics. The network configures a DRB (e.g., with parameters such
as logical channel priority, prioritized bit rate (PBR), and packet data
convergence protocol (PDCP) service data unit (SDU) discard timer, etc.)
according to the desired level of QoS. [0085]A DRB may be associated to
either a default EPS bearer, or to a dedicated bearer. Applications use
bearers (both default and dedicated) according to the given QoS supported
by those bearers. Packet filters may be used in the WTRU (e.g., for uplink
data) and in the CN (e.g., for downlink data) to determine how to associate
an IP packet with a given RAB. [0086]In LTE, a service may generate user
plane data that require different QoS levels. For example, a voice over IP
(VoIP) application may generate an RTP voice/audio stream using a given UDP
port, and exchange RTCP control packets using a different UDP port. In this
case, the RTP flow may use a first RAB, while the RTCP flow may use a
second RAB. The WTRU thus determines for each generated IP packet what RAB
the packet should be transmitted on. It may be realized using packet
filters or traffic flow template (TFTs). The WTRU may be configured with
packet filters or TFTs by the network. [0087]FIG. 2 shows an example bearer
service architecture wherein packet filters are used to direct packets to
the relevant radio bearer. In this example, -21-  



packets are either sent to one of the available dedicated bearers or the
default bearer, or they may be discarded if they do not match the flow
characteristics as defined by the relevant TFT. TFTs are provided by the
network (e.g., PGW) when a CreateSessionResponse message is sent in
response to CreateSessionRe quest message. The message may be sent, for
example, when a SGW changes, e.g., during handover, or when the WTRU
requests PDN connectivity either during an attach procedure or a PDN
connectivity request procedure. [0088]In LTE, one or more EPS bearer(s) may
be setup or removed for a WTRU given using higher layer procedures. The
WTRU may maintain any default EPS bearer(s) and any other associated
dedicated bearer(s) in the WTRU's context as long as the WTRU is attached
to the network. In particular, EPS bearers are maintained in the WTRU's
context independently of the state of the RRC connection, (i.e., even when
in idle mode). EPS bearers are removed when the WTRU performs the detach
procedure from the network.  [0089] In LTE, when the WTRU releases the RRC
connection, any radio access bearers (SRBs, DRBs) may be released (e.g.,
the Slu connection and associated context between thee eNB and the SGW is
released). [0090]In the connection-less transmission, small data packets
may be carried over by the control plane, following a signaling RRC
connection establishment message. This type of data transmission may be
viewed as a connectionless approach for packet transfer in a cellular
network because the message is conveyed without setting up a user plane
connection. The end-user packet may be sent along with a large header that
enables subsequent processing of the packet by the receiving node (e.g.,
the end-user packet is embedded within an NAS/AS control plane message).
[0091]A WTRU may send data in any NAS message, for example, by adding an
information element (IE) that may carry the data part. The IE may be added,
for example, to the attach request message, the service request message,
the PDN connectivity request (in the LTE case) message, a tracking area
update (TAU) request message, or the like. If the PDN connectivity request
message is -22-  included in the attach message, the WTRU may indicate,
(e.g., by using a specific value given to the EPS bearer identity), that no
EPS bearer/PDP context may be set up. In addition, the small data may be
carried in a container within the Protocol Configuration Options IE.
Similarly methods may be used to transmit data in the downlink direction. 



[0092]A new IE "Mtc-datagram-info" may be included in an NAS message (e.g.,
a MM message or EMM message, etc.) for the purpose of carrying small volume
of data for machine-type communication (MTC) devices or other applications
to enhance the capability of the original NAS message for completing both
the administrative and the data transfer function in one. This IE may
contain the destination address, routing information, small data type,
end-ofchain parameter indicating whether this is the last unit in a chain
of small data transfer units to one destination, security information, or
the like.  [0093] A WTRU may be configured in numerous different manners,
such that tradeoffs may be achieved between data transfer latency, power
consumption, control signaling overhead, and network efficiency. For
example, a WTRU may be in RRC CONNECTED for a long period of time for the
benefit of low control signaling overhead and low data transfer latency,
but at the expense of battery usage and network resource efficiency when
dedicated resources remains committed. Conversely, a WTRU may instead
periodically transit between RRC CONNECTED and RRC IDLE states for the
benefit of low power consumption, but at the cost of increased data
transfer latency and additional control signaling overhead. [0094]WTRUs may
support a wide variety of applications, often in parallel, each with
different traffic characteristics and requirements. Many such applications
are agnostic to the technology used for transmission of their data, and
some applications may not be very well suited for wireless transmissions.
For example, in case an application generating data traffic with relatively
long periods of low-volume at intermittent intervals, a WTRU may be idle
for a long period while it may still regularly connect to the network to
exchange small amounts of data.  WO 2012/154325PCT/US2012/031616 [0095]In
case such applications remain active over a long period of time, background
traffic may be generated at regular intervals. Embodiments are disclosed
herein for the methods such that a WTRU may remain ready for transmitting
small amounts of data, while maximizing usage of battery and network
resources. [0096]A WTRU implementing the embodiments disclosed herein are
referred to as "dormant WTRU," "WTRU in dormant mode," or "WTRU using a
dormant behavior," which will be used interchangeably. The WTRU in a
dormant mode may be realized by using a new RRC state (e.g., RRC DORMANT).
Alternatively, the dormant mode may be realized using additional procedures
in the RRC idle state, (i.e., defining a sub-state with modifications to
the conventional RRC IDLE state), or using additional procedures in the RRC
connected state (i.e., defining a sub-state with modification to the
conventional RRC CONNECTED state). Alternatively, the dormant mode may be
realized using additional power savings methods. Such procedures and
methods may include using a second set of configuration parameters
applicable to the applicable behavior. The terms "dormant mode", "RRC
DORMANT" and "RRC DORMANT state" will be used to refer to the behavior or
state of the WTRU or network entity in accordance with any one of these
realizations. 



[0097]FIG. 3 shows state transitions among RRC IDLE 310, RRC CONNECTED 320,
and RRC DORMANT 330 (i.e., a new RRC state) in accordance with one
embodiment. It should be noted that FIG. 3 shows the case that uses the new
RRC state as an example realization of the dormant mode, and the dormant
mode may be realized by defining a sub-state of the RRC IDLE 310 or RRC
CONNECTED 320 as stated above. The WTRU may transition among the RRC states
based on predetermined implicit or explicit triggers, which will be
explained in detail below. [0098]A WTRU is in RRC CONNECTED 320 when an RRC
connection has been established. If no RRC connection is established, the
WTRU is in RRC IDLE state 310. In the RRC IDLE state 310, a WTRU may be
configured -24-  with a WTRU-specific DRX, and performs WTRU-controlled
mobility. The WTRU monitors a paging channel to detect incoming calls,
system information change, etc. The WTRU performs neighboring cell
measurements and cell re-selection, acquires system information, and
performs logging of available measurements. [0099]In the RRC CONNECTED
state 320, a WTRU may transmit and/or receive unicast data. At lower
layers, the WTRU may be configured with a WTRU-specific DRX. A network
controlled mobility, (i.e. handover) is performed in the RRC CONNECTED
state 320. The WTRU monitors a paging channel and/or system information
block type 1 contents to detect system information change. The WTRU
monitors control channels associated with the shared data channel to
determine if data is scheduled for it, provides channel quality and
feedback information, performs neighboring cell measurements and
measurement reporting, and the like. [0100]In the RRC DORMANT state 330, a
WTRU, unlike RRC IDLE 310, 



may send a scheduling request using a dedicated PRACH, and may transmit and
receive unicast data using dedicated resources (e.g., using C-RNTI). In the
RRC DORMANT state 330, the WTRU, unlike RRC CONNECTED 320, may perform
WTRU- controlled mobility (e.g., WTRU- autonomous cell selection and
reselection), and scheduling occasions for the WTRU may be adjusted to
match paging cycle. [0101]A WTRU may be requested by the network (using an
L3 message) to move to the RRC DORMANT state 330 (e.g., to allow
network-controlled WTRU transitions to a power saving state). The WTRU may
be configured with, or may autonomously derive, one or more DRX
configurations, either for L3 DRX operation or L2 DRX operation. An
additional L3 DRX may be configured in RRC DORMANT 330 which has precedence
over an L2 DRX (e.g., to avoid excessive radio link measurement
requirements). The WTRU may maintain at least a part of its PUCCH
configuration (e.g., configuration for CQI reporting) and/or dedicated SRS
configuration even when unsynchronized (e.g., to avoid the need of RRC
reconfiguration for every unicast data transfers). The WTRU may -25-  use
cell reselection during periods for which it is not scheduled actively by
the network for unicast transfers, while it may use measurement reporting
configuration otherwise. Cell re-selection may trigger a transition to the
RRC IDLE state 310 and may trigger an initial access in the target cell.
[0102] In the RRC DORMANT state 330, the WTRU may use a contention-based
grant to transmit uplink data (e.g., to avoid latency of the scheduling
request). The WTRU may perform an uplink transmission, regardless of the
uplink timing synchronization, in a special subframe to avoid maintaining
timing alignment, which will be explained in detail below. Alternatively,
the WTRU may perform a contention-free random access (CFRA) transmission in
a WTRUspecific subframe to request uplink resources for an uplink transfer
that corresponds to the dormant mode, to gain uplink timing
synchronization, and/or to acknowledge downlink transmission(s). [0103]Upon
transition to a dormant mode, the RRC may inform upper layers (e.g., NAS)
of such transition. For example, the RRC may indicate to the NAS that a
dormant mode is activated (e.g., upon a transition to the RRC DORMANT state
330). When the NAS receives such indication, it may initiate session
management signaling e.g., to install packet filters (in traffic flow
templates (TFTs)), such that the WTRU may determine what packets from what
DRB may be transmitted using what dormant mode radio bearer (XRB) of the
WTRU's configuration. An XRB is conceptually represented as a radio bearer
that is configured for user plane data in a dormant mode for a specific
type of traffic (e.g., low priority, intermittent, background data
services). [0104]In another embodiment, the dormant behavior may be
realized by modifying the idle mode procedures (e.g., in RRC IDLE state
310). In the modified RRC IDLE state (e.g., in a sub-state of the RRC IDLE
state 310), the WTRU may monitor a PDCCH for paging messages at its
WTRU-specific paging occasions. The WTRU may request and/or indicate to the
network using an L3 message that it moves to RRC IDLE (e.g., to allow
autonomous WTRU transitions to a power saving state). The WTRU may be
requested by the network using an L3 message that it needs to move to RRC
IDLE (e.g., to allow 



-26-  network-controlled WTRU transitions to a power saving state). The
WTRU may maintain at least part of the configuration applicable to the RRC
CONNECTED state 320 in the modified RRC IDLE state (e.g., in a sub-state of
the RRC IDLE state 310). The WTRU may maintain at least its security
context upon transition to RRC IDLE (e.g., to avoid the need to re-activate
security for the next unicast data transfer). The WTRU may maintain at
least its C-RNTI upon transition to RRC IDLE (e.g., to avoid the need to
re-assign a C-RNTI using the random access procedure for the next unicast
data transfer). The WTRU may maintain at least part of its PUCCH
configuration (e.g., for CQI reporting or for D-SR) and/or dedicated SRS
configuration upon transition to RRC IDLE and even if unsynchronized (e.g.,
to avoid the need of an RRC reconfiguration for the next unicast data
transfers). Cell re-selection may invalidate the configuration applicable
to the RRC CONNECTED state and to the dormant mode such as the security
context and dedicated configuration (e.g., PUCCH configuration), and
complete the transition to the RRC IDLE state. A timer-based mechanism may
be used to invalidate the security context and the dedicated configuration
(e.g., PUCCH configuration) and to complete the transition to the RRC IDLE
state (e.g., if no unicast data transfer occurs during a period of time,
such as since last transfer). [0105]In another embodiment, the dormant mode
may be realized by modifying the connected mode procedures (e.g., in RRC
CONNECTED state). In the modified RRC CONNECTED state (e.g., in a sub-state
of the RRC CONNECTED state), the WTRU may be configured with, or may
autonomously derive, one or more DRX configurations, either for L3 DRX
operation or L2 DRX operation. The WTRU may be configured with L2 DRX for
power savings and scheduling occasions, and an additional L3 DRX may be
configured which has precedence over the L2 DRX (e.g., to avoid excessive
radio link measurement requirements). The WTRU may maintain at least part
of its PUCCH configuration (e.g., for CQI reporting or for D-SR) and/or
dedicated SRS configuration even when unsynchronized (e.g., to avoid the
need of an RRC reconfiguration for every unicast data transfers). -27- WO
2012/154325PCT/US2012/031616 [0106]A new NAS state may be defined to
reflect entering or exiting a dormant mode. As an example, the state may be
referred to as a dormant mode and may be realized as either a subset of
EMM-IDLE or EMM-CONNECTED mode. The term "EMM-DORMANT" will be used
hereafter and this may refer to an NAS dormant mode that may either be a
sub-state of EMM-IDLE (e.g., EMMIDLE.DORMANT) or a sub-state of
EMM-CONNECTED (e.g., EMMCONNECTED.DORMANT). This dormant state may be
realized as a sub-state of EMM-REGISTERED state or
EMM-REGISTERED.NORMAL-SERVICE state.  [0107] FIG. 4 shows a diagram of
example state transitions at the NAS. EMM-DORMANT 410 defines a WTRU NAS
behavior in a dormant mode that may be realized as a sub-state of EMM-IDLE,
EMM-CONNECTED, or EMMREGISTERED, etc. The state EMM-nonDORMANT 420
indicates that the WTRU is not operating in a dormant mode and may be in
EMM-IDLE, EMMCONNECTED, or EMM-REGISTERED, etc. The NAS transitions between
EMM-DORMANT 410 and EMM-nonDORMANT based on a trigger or an indication from
a lower layer or an MME. [0108]It should be noted that while the
embodiments will be described with reference to 3GPP LTE, the embodiments
are applicable to any wireless systems including, but not limited to,
WCDMA, HSUPA, HSDPA, HSPA+, GERAN, IEEE 802.xx, and the like. 



[0109]Embodiments for enabling and disabling a dormant mode are disclosed
hereafter. Whether or not the WTRU may use a dormant mode of operation may
be controlled using one or a combination of any of the following
embodiments. [0110]A WTRU in a connected mode may implicitly determine that
it may enable a dormant mode of operation using at a least one of the
following embodiments. [0111]A WTRU may transit to a dormant mode on a
condition that the NAS of the WTRU transits to a dormant mode (e.g., EMM
DORMANT) and indicates it to the RRC. The WTRU may transit to a dormant
mode (e.g., RRC DORMANT or RRC IDLE or RRC CONNECTED state that supports a
-28- dormant mode of operation) on a condition that the NAS of the WTRU
transmits control signaling (e.g., a NAS service request or a NAS service
update) that requests setup for resources for the dormant mode operation,
(for example, one or more EPS RAB(s) that maps to XRB(s)). Alternatively,
the WTRU may transit to a dormant mode on a condition that the NAS of the
WTRU receives control signaling that sets up resources for the dormant mode
operation, (e.g., one or more EPS RAB(s) that maps to XRB(s)).
[0112]Alternatively, the WTRU may transit from a connected mode (e.g., 



RRC CONNECTED) to a dormant mode (e.g., RRC DORMANT or RRC IDLE or RRC
CONNECTED state that supports a dormant mode of operation). For example,
the WTRU may transit to the dormant mode on a condition of reception of RRC
control signaling, or any control signaling (such as L2 MAC signaling) that
activates the use of the dormant behavior for the WTRU.
[0113]Alternatively, a WTRU may autonomously indicate and/or request a
release of the RRC connection (e.g., by sending an RRC connection release
request message). The WTRU may include additional information in the
request, including traffic characteristics such as at least one of average
inter-packet arrival time with or without mean deviation, average
inter-burst arrival time with or without mean deviation, average burst
size, buffer fill rate, average packet size, or the like as described
herein. The WTRU may include information related to the WTRU's mobility.
The WTRU may include a selection of preferred parameters such as DRX
parameters and/or scheduling request parameters, such as an index
corresponding to parameters selected from a list of available parameters.
The WTRU may autonomously enable the dormant mode as part of the RRC
connection release request. Alternatively, the WTRU may be instructed in a
message in response to the RRC connection release request to enable the
dormant mode. The response message may include a configuration or a
reconfiguration of the WTRU's parameters to be used while operating with
the dormant mode. [0114]Alternatively, the WTRU may enable a dormant mode
on a condition that the WTRU has not received any control signaling (e.g.,
for scheduling of -29- dedicated transmissions) for a consecutive number
(which may be configurable) of DRX cycles, or on a condition that the WTRU
receives a MAC DRX control element (CE) indicating that a different (e.g.
possibly longer) DRX cycle may be used. The WTRU may receive signaling
(e.g. a MAC CE) that indicates an index to a DRX configuration from a list
of available DRX configurations. For example, the indication may correspond
to a different (e.g., non-default) configuration for other configuration
aspects such as a RACH configuration and/or a PUCCH configuration (e.g.,
for D-SR). [0115]Alternatively, the WTRU may enable a dormant mode on a
condition that the WTRU has not been scheduled for a certain period of time
and/or the PDCCH activity is below a certain threshold (which may be
configurable). [0116]Alternatively, the WTRU may enable a dormant mode
based on a timer, (e.g., a certain number of subframe(s) have elapsed). The
timer may, for example, be restarted based on the WTRU's scheduling
activity. For example, the timer may be restarted on a condition that the
WTRU successfully decodes PDCCH control signaling (e.g., scrambled with the
C-RNTI). Alternatively, the timer may correspond to the number of DRX
cycles (if configured) without receiving any control signaling.
Alternatively, the timer may be restarted based on the WTRU's buffer
status. For example, the timer may be restarted on a condition that the
uplink buffer of the WTRU is empty. This may be applied to the buffer
status for a subset of the configured logical channel groups (LCGs) and/or
logical channels (LCHs) and some data, (e.g., data for one or more LCH(s)
that correspond to a specific QoS/service) may be excluded. Alternatively,
the timer may be restarted based on the WTRU's timing alignment timer
(TAT), (e.g., upon expiry of the TAT). 



[0117]Alternatively, the WTRU may enable a dormant mode on a condition that
it no longer has valid uplink timing alignment (e.g., the TAT expires at
least for the primary serving cell of the WTRU). [0118]Alternatively, the
WTRU may enable a dormant mode on a condition that the WTRU RRC is
reconfigured including at least one XRB as part of the WTRU's
configuration.  WO 2012/154325PCT/US2012/031616 [0119]Alternatively, the
WTRU may enable a dormant mode on a condition that a WTRU has no data
available for transmission. For example, the WTRU may enable a dormant mode
on a condition that the WTRU indicates empty buffers in a PUSCH
transmission, for example, by including a padding buffer status report
(BSR) that reports zero data either for all configured DRBs or for DRBs
that are not configured as an XRB. Alternatively, the WTRU may enable a
dormant mode after a predetermined amount of time, for example, from the
subframe in which the BSR was included in a transmission, or from the
subframe in which the WTRU received a HARQ ACK for the transmission.
Alternatively, the WTRU may enable a dormant mode on a condition that the
WTRU determines that the data arrival rate for at least one DRB (e.g.,
XRB(s) and when other DRBs have empty buffers during that time) is below a
certain threshold (which may be configurable). Alternatively, the WTRU may
enable a dormant mode on a condition that the WTRU determines that the
inter-packet arrival rate for one or more specific DRB(s) (e.g., XRB(s) and
when other DRBs have empty buffers during that time) is above a certain
threshold (which may be configurable). Alternatively, the WTRU may enable a
dormant mode on a condition that a total sum of data is below a certain
threshold. [0120]Alternatively, the WTRU may enable a dormant mode on a
condition that the time elapsed between uplink and/or downlink
transmissions (i.e., inter-packet or inter-burst arrival time) exceeds a
certain threshold (which may be configurable). The WTRU may perform such
measurements for one or more subset of the configured DRBs. For example,
the WTRU may keep track of inter-packet or inter-burst arrival time for a
set of DRBs configured as XRBs, if the WTRU has no data for DRBs that are
not configured as XRBs and/or if such DRBs have been inactive for a certain
period of time. The WTRU may maintain an average time estimate. The WTRU
may maintain a mean deviation estimate. The WTRU's time estimates may be
reset on a condition that transmissions for a signaling radio bearer (SRB)
are performed, or transmissions for any RB that is not configured as an XRB
is performed.  



WO 2012/154325PCT/US2012/031616 [0121]Alternatively, the WTRU may enable a
dormant mode on a condition that the buffer fill rate for uplink and/or
downlink transmissions is below a certain threshold (which may be
configurable) over a certain period of time. The WTRU performs such
measurements for one or more subset of the configured DRBs. For example,
the WTRU may keep track of the buffer fill rate for a set of DRBs
configured as XRBs, if the WTRU has no data for DRBs that are not
configured as an XRB and/or if such DRBs have been inactive for a certain
period of time. The WTRU's buffer fill rate estimates may be reset on a
condition that transmissions for SRBs are performed, or transmissions for
any RB that is not configured as an XRB is performed. [0122]A WTRU may
implicitly determine that it may disable a dormant mode of operation using
at a least one of the following embodiments. [0123]The WTRU may transit
away from the dormant mode on a condition that the NAS of the WTRU transits
away from a dormant mode and indicates it to the RRC. The WTRU may transit
away from the dormant mode on a condition that the NAS of the WTRU
transmits control signaling (e.g., an NAS service request or an NAS service
update) that requests setup for resources for at least one dedicated and/or
default bearer (e.g., that is not associated to an XRB), or on a condition
that there is a pending NAS session management procedure. The WTRU may
transit away from the dormant mode on a condition that the NAS of the WTRU
receives control signaling that sets up resources for at least one
dedicated and/or default bearer (e.g., that is not associated to an XRB),
or on a condition that there is a pending NAS session management procedure.
[0124]The WTRU may transit from the dormant mode (e.g., RRC DORMANT state)
or from a sub-state of an idle or connected mode that supports a dormant
mode of operation to a connected mode (e.g. RRC CONNECTED state), upon
reception of RRC control signaling. For example, a WTRU may disable the
dormant mode on a condition that upper layers (e.g., NAS) request a
transition to a connected mode (e.g., RRC CONNECTED state) without dormancy
behavior. The WTRU may use an RRC signaling procedure to transit to a
connected mode. For example, the WTRU may perform an RRC -32-  



connection request procedure such that it may disable the dormant behavior
and/or transit to an RRC connected state. [0125]Alternatively, the WTRU may
disable the dormant mode on a condition that upper layers (e.g., NAS)
request a transition to an idle mode (e.g., IDLE state without dormancy
behavior). Alternatively, the WTRU may disable the dormant mode on a
condition that the WTRU determines that it should perform an RRC state
transition to an idle mode (e.g., IDLE state without dormancy behavior),
for example, upon detection of a UL or DL radio link failure.  [0126] A
WTRU may disable a dormant mode on a condition that the WTRU has received
control signaling (e.g., for scheduling of dedicated transmissions) for a
consecutive number (which may be configurable) of DRX cycles, or the WTRU
receives a MAC DRX CE indicating that a different (e.g. possibly shorter)
DRX cycle may be used. The WTRU may receive signaling (e.g., a MAC CE) that
indicates an index to a DRX configuration from a list of available DRX
configurations. Alternatively, the WTRU may revert back to a default DRX
configuration. For example, the WTRU may revert back to a default
configuration for other configuration aspects such as a RACH configuration
and/or a PUCCH configuration (e.g., for D-SR). [0127]A WTRU may disable a
dormant mode on a condition that the WTRU has been scheduled during a
specific set of subframes and/or for a period longer than a certain number
of subframes, or the WTRU determines that the PDCCH activity is above a
certain threshold (which may be configurable). [0128]A WTRU may disable a
dormant mode based on a timer. For example, the WTRU may disable a dormant
mode on a condition that a certain number of subframe(s) have elapsed. The
timer may be restarted based on the WTRU's buffer state. For example, the
timer may be restarted on a condition that the uplink buffer of the WTRU
are non-zero, for example, for a subset of the WTRU's configured LCGs
and/or LCHs. The WTRU may determine that buffer levels are above the
available uplink resources for a certain amount of time which may lead to
disabling dormancy such that more resources may be requested.  WO
2012/154325PCT/US2012/031616 [0129]The WTRU may disable a dormant mode on a
condition that it receives a TAC and has valid uplink timing alignment
(e.g., if the TAT is started at least for the primary serving cell of the
WTRU's configuration), for example, following a transmission on a PRACH or
on a contention-based resource. 



[0130]The WTRU may disable a dormant mode on a condition that an RRC
reconfiguration procedure is performed that adds to the WTRU's
configuration at least one DRB which is not an XRB. [0131]The WTRU may
disable a dormant mode on a condition that the WTRU has new data available
for transmission. For example, the WTRU may disable a dormant mode on a
condition that the WTRU determine that data which may benefit from a
connected mode behavior becomes available for transmission (e.g., a radio
bearer (i.e., a DRB and/or a SRB) that is not configured as an XRB needs to
be set up, or data for an existing DRB and/or SRB that is not an XRB
becomes available for transmission). [0132]The WTRU may disable a dormant
mode on a condition that data becomes available for transmission on an SRB
and/or any DRB that is not configured as an XRB. The WTRU may disable a
dormant mode on a condition that a scheduling request (SR) is triggered (or
pending) or a BSR has been triggered thereof. The WTRU may disable a
dormant mode on a condition that an SR is triggered and/or is pending for
an SRB, that an SR is triggered and/or is pending for a DRB that is not
configured as an XRB, that an SR is triggered and/or is pending for an RB
associated with an LCH/LCG with a higher priority than a threshold, and/or
that a higher layer (e.g., NAS) initiates the setup of a new service which
requires a transition to a connected mode (e.g., RRC CONNECTED state
without dormancy behavior). The WTRU may then initiate an RRC connection
request procedure. [0133]Alternatively, the WTRU may disable a dormant mode
on a condition that the data arrival rate for at least a subset of DRBs is
above a certain threshold (which may be configurable), the inter-packet
arrival rate for a specific DRB (e.g., for XRB(s) and when other DRBs have
empty buffers during  



that time) is below a certain threshold (which may be configurable), or the
total sum of data is above a certain threshold. [0134]The WTRU may disable
a dormant mode on a condition that a configured measurement event triggers
a measurement report, for example, for a measurement event of a specific
type (e.g., serving cell below a threshold or explicitly indicated in the
measurement configuration). [0135]The WTRU may disable a dormant mode on a
condition that the WTRU receives an RRC connection reconfiguration message
with the mobility control IE not indicating that the WTRU needs to remain
in a dormant mode, or if the handover is for a different radio access
technology (RAT) or to a different public land mobile network (PLMN), or if
a failure to perform a handover occurs while trying to continue in a
dormant state. [0136]The WTRU may disable a dormant mode on a condition
that the cell reselection procedure results in selection of a cell
different than the cell that the WTRU is currently connected to, or is
camping on. [0137]The WTRU may disable a dormant mode on a condition that
the WTRU experiences radio link problems (e.g., out-of-synch or radio link
failure condition is met), or that the WTRU performs the RRC connection
reestablishment procedure. [0138]The WTRU may disable a dormant mode on a
condition that the time elapsed between uplink and/or downlink
transmissions (e.g., inter-packet inter-burst arrival time) is below a
certain threshold (which may be configurable). The WTRU may perform such
measurements for one or more subsetss of the configured DRBs. For example,
the WTRU may keep track of inter-packet or inter-burst arrival times for a
set of DRBs configured as XRBs. The WTRU may maintain an average time
estimate. The WTRU's time estimates may be reset on a condition that
transmissions for SRBs are performed, that transmissions for any RB that is
not configured as an XRB is performed, and/or that the WTRU exits a dormant
mode. 



[0139]The WTRU may disable a dormant mode on a condition that the buffer
fill rate for uplink and/or downlink transmissions is above a certain -35-
threshold (which may be configurable) over a certain period. The WTRU may
perform such measurements for one or more subset of the configured DRBs.
For example, the WTRU may keep track of buffer fill rate for DRBs
configured as XRBs. The WTRU's buffer fill rate estimates may be reset on a
condition that transmissions for SRBs are performed, that transmissions for
any RB that is not configured as an XRB are performed, and/or that the WTRU
exits a dormant mode. [0140]The WTRU may enable and disable a dormant mode
using any combination of the above embodiments on a condition that the use
of a dormant mode has been configured and/or allowed in the radio resource
configuration of the WTRU. The configuration for dormant mode may be in
addition to the configuration used while not operating with the dormant
mode for aspects such as DRX, PUCCH, SRS and PRACH. The configuration may
include, for each aspect, a plurality of parameters, for example,
structured as an indexed list of parameters. [0141]A WTRU in connected mode
may enable a dormant mode of operation based on an explicit indication in
accordance with at least one of the following embodiments. [0142]The WTRU
may transit to a dormant mode on a condition that the NAS of the WTRU
transmits control signaling (e.g., a NAS service request or a NAS service
update) that indicates a request for dormant mode operation. For example,
the WTRU may transit to a dormant mode when the NAS of the WTRU receives
control signaling that indicates dormant mode operation. 



[0143]The WTRU may enable a dormant mode on a condition that it receives an
RRC message indicating that a dormant mode needs to be enabled. For
example, the WTRU may enable a dormant mode on a condition of receipt of an
RRC connection reconfiguration message with an indication that the dormant
mode needs to be enabled, (e.g., a message including a flag and/or
triggering a state transition to a different RRC state, such as RRC DORMANT
or a sub-state of an RRC idle or connected state that supports dormant
behavior). The message may include an index to a set of configuration
parameters to use while operating -36-  with the dormant mode. The WTRU may
confirm the request and/or the reconfiguration in a response message.
[0144]Alternatively, the WTRU may enable a dormant mode on a condition that
the WTRU receives an RRC connection release message. This message may
include an indication that the dormant mode needs to be enabled, (e.g., a
message including a flag and/or triggering a state transition to a
different RRC state, such as RRC DORMANT or a sub-state of the RRC idle or
connected state that supports dormant behavior). The WTRU may confirm the
request and/or the reconfiguration in a response message. The WTRU may
include additional information in the confirmation, including traffic
characteristics such as at least one of average inter-packet arrival time
with or without mean deviation, average inter-burst arrival time with or
without mean deviation, average burst size, buffer fill rate, average
packet size, or the like. The WTRU may include information related to the
WTRU's mobility. The WTRU may include a selection of preferred parameters
such as DRX parameters and/or scheduling request parameters, for example,
an index corresponding to parameters selected from a list of available
parameters. The message that enables a dormant mode may remove and/or
release configured DRB(s) and/or SRB(s), and may add, reconfigure, or
maintain an XRB(s). [0145]The WTRU may enable a dormant mode on a condition
that it receives L2 control signaling that indicates that a dormant mode
needs to be enabled. For example, the WTRU may enable a dormant mode on a
condition that that WTRU receives a MAC CE with an indication that a
different (e.g., longer) DRX cycle needs to be used. The WTRU may receive
signaling (e.g., a MAC CE) that indicates an index to a DRX configuration
from a list of available DRX configurations. For example, the indication
may correspond to a different (e.g., non-default) configuration for other
configuration aspects such as a RACH configuration and/or a PUCCH
configuration, (e.g., for D-SR). The signaling may include a dedicated
preamble index (e.g., ra-PreambleIndex) and/or a PRACH mask (e.g., a
ra-PRACH-MaskIndex). Alternatively, the WTRU may enable a dormant mode on a
condition that the WTRU receives a MAC deactivation CE -37-  



that deactivates secondary serving cells of the WTRU, and indicate that the
dormant mode needs to be used for the primary serving cell. Alternatively,
the WTRU may enable a dormant mode on a condition that the WTRU receives a
MAC deactivation CE that deactivates the primary serving cell of the WTRU,
(for example, for a number of subframes that may be indicated in the MAC
CE, configured by RRC, or known a priori). [0146]The WTRU may enable a
dormant mode on a condition that it receives Li control signaling that
indicates a downlink assignment for a PDSCH transmission and/or an uplink
grant for a PUSCH transmission. For example, the WTRU may enable a dormant
mode on a condition that control signaling is received within a specific
subframe (e.g., within a semi-static configured set of subframes and/or
within the on-duration of the DRX active time). Alternatively, the WTRU may
enable a dormant mode on a condition that the Li control signaling is
received in a subframe that is part of the DRX active time but not part of
the WTRU's DRX on-duration. Alternatively, the WTRU may enable a dormant
mode on a condition that it receives Li control signaling indicating that
the WTRU needs to enable a dormant mode, (e.g., using a bit within the DCI
format). Alternatively, the WTRU may enable a dormant mode on a condition
that the DCI is scrambled using a WTRU-specific RNTI indicating that the
WTRU needs to change the state of the dormant mode operation. [0147]The
WTRU may enable a dormant mode based on traffic detection function
(TDF)-based control plane (CP) policing, (e.g., using conventional TDF
enforcing operator policies which are either provided through the policy
control rules function (PCRF) or configured by the operator directly in the
PGW (i.e., policy control and enforcement function (PCEF)). The
TDF/application detection and control function (ACDF) identifies user plane
flows that exhibit certain behavior and feeds this information back to the
control plane management entities. An example of the behavior includes, but
is not limited to, the reception of bursts of small size packets at regular
intervals that may cause the establishment or tear down of system
resources. Since the detection of such behavior in the user plane may be
linked or associated to the control plane -38-  disturbances, the PGW
(through the SGW) may classify such behavior and communicate its
characteristics to the MME (or other control plane entity). The MME may
then take an action or pass this information to the eNB or to the WTRU that
may then take specific actions. Examples of such specific actions include,
but are not limited to, instantiating a new bearer to flush out certain
traffic or back off specific control plane events such as an NAS service
request.  [0148] A WTRU may disable a dormant mode of operation based on an
explicit indication in accordance with at least one of the following
embodiments.  [0149] The WTRU may transit away from a dormant mode on a
condition that the NAS of the WTRU transmits control signaling (e.g., a NAS
service request or a NAS service update) that indicates an operation not
related to a dormant mode, (e.g., resources for transmissions in a
connected mode). Alternatively, the WTRU may transit from a dormant mode on
a condition that the NAS of the WTRU receives control signaling that
indicates an operation not related to a dormant mode (e.g., resources for
transmissions in a connected mode). [0150]The WTRU may disable a dormant
mode when it receives an RRC message indicating that a dormant mode needs
to be disabled. For example, the WTRU may disable a dormant mode on a
condition that the WTRU receives an RRC connection reconfiguration message
with an indication that the dormant mode needs to be disabled, (e.g., a
message including a flag indicating and/or triggering a state transition to
a different RRC state, such as RRC CONNECTED or RRC IDLE without supporting
the dormant behavior).  [0151] The WTRU may transit from the dormant mode
to a connected state on a condition that the WTRU receives an RRC message
which reconfigures the RRC connection, such as an RRC connection
reconfiguration request. The RRC connection reconfiguration message may
indicate that the dormant behavior needs to be deactivated. [0152]The WTRU
may transit from the dormant mode to an idle state on a 



condition that the WTRU receives an RRC connection release message. The RRC
connection release message may include an indication that the dormant mode
-39-  needs to be disabled, (e.g., a message including a flag indicating
that the dormant behavior needs to be deactivated and/or that triggers a
state transition to an idle mode, such as RRC IDLE). The WTRU may confirm
the request and/or the reconfiguration in a response message. The messages
that disable a dormant mode may remove and/or release any configured radio
bearers (e.g., any SRB, DRB, and/or XRB). [0153]The WTRU may disable a
dormant mode on a condition that it receives L2 control signaling
indicating that a dormant mode needs to be disabled. For example, the L2
control signaling may be a MAC CE with an indication that a different
(e.g., shorter) DRX cycle needs to be used, or a MAC activation CE that
activates at least one serving cell of the WTRU, e.g., a secondary cell of
the WTRU's configuration. The WTRU may receive signaling (e.g., a MAC CE)
that indicates an index to a DRX configuration from a list of available DRX
configurations. Alternatively, the WTRU may revert back to a default DRX
configuration. For example, the WTRU may revert back to a default
configuration for other configuration aspects such as a RACH configuration
and/or a PUCCH configuration (e.g., for D-SR). [0154]The WTRU may disable a
dormant mode on a condition that it receives Li control signaling that
indicates a downlink assignment for a PDSCH transmission and/or an uplink
grant for a PUSCH transmission. For example, the WTRU may disable a dormant
mode on a condition that the control signaling is received within a
specific subframe, such as within a semi-statically configured set of
subframes and/or within the on-duration of the DRX active time for multiple
consecutive DRX cycles. Alternatively, the WTRU may disable a dormant mode
on a condition that it receives Li control signaling that explicitly
indicates that the WTRU needs to disable a dormant mode, for example, using
a bit within the DCI format. Alternatively, the WTRU may disable a dormant
mode on a condition that the DCI is scrambled using a WTRU- specific RNTI
indicating that the WTRU needs to change the state of the dormant mode
operation. Alternatively, the WTRU may disable a dormant mode on a
condition  that the WTRU receives PDCCH signaling that triggers a random
access procedure. 



[0155]Embodiments for deriving scheduling occasions for a WTRU in a dormant
mode are explained hereafter. [0156]The WTRU may determine a sequence of
one or more subframes for which it may enable reception of control
signaling including receiving a PDCCH and decoding for DCIs scrambled with
a specific RNTI. In addition, the WTRU may buffer at least part of the
corresponding PDSCH such that if a DCI addressed to the WTRU's RNTI, the
WTRU may then decode the corresponding transmission on the PDSCH, if
needed. [0157]For any of the embodiments described herein, the WTRU may
enable and/or disable the reception of control signaling after a fixed
number of subframes (e.g. 4 ms or 8 ms), or any period that may correspond
to the WTRU processing time. [0158]In addition, the periods during which
the WTRU in a dormant mode monitors control signaling may be used to
control other behavior of the WTRU. For example, a WTRU may perform channel
measurements (if configured), report channel quality indicator (CQI),
precoding matrix indicator (PMI), and/or rank indicator (RI) (if
configured), transmit a sounding reference signal (SRS) (if configured) in
subframes for which it actively monitors a PDCCH, or when it monitors a
PDCCH for a WTRU-specific RNTI (e.g., the WTRU's C-RNTI). [0159]In order to
allow an eNB to maintain a WTRU time-aligned, the WTRU may transmit an SRS
in subframes for which it monitors control signaling. Alternatively, the
WTRU may transmit an SRS in a special subframe, which will be explained in
detail below, when not having proper timing alignment, in response to the
aperiodic SRS request, and/or while the WTRU is monitoring downlink control
signaling. [0160]The WTRU may use a DRX mechanism in the dormant mode of 



operation, for example, to reduce power consumption. The DRX mechanism
provides an occasion during which a WTRU may monitor control signaling on,
for example, a PDCCH. The DRX mechanism may be a layer 3 (e.g., RRC) -41-
mechanism, or alternatively a layer 2 (e.g., MAC) mechanism used in RRC
CONNECTED mode, or a modified mechanism thereof. [0161]The WTRU may enable
or disable reception of downlink control signaling for downlink
assignments, uplink grants, and DCIs for PDCCH-order to perform the random
access procedure independently. For example, if the WTRU has no data
available for uplink transmissions but determines that it needs to monitor
control signaling in a concerned subframe, it may attempt decoding of
control signaling for downlink assignments and for PDCCH-order to perform
the random access procedure. [0162]A WTRU in a dormant mode may implicitly
enable reception of control signaling for scheduling of unicast
transmission(s) using at a least one of the following embodiments.
[0163]The WTRU may use a layer 3 (L3) DRX mechanism. The WTRU 



may enable reception of control signaling on a PDCCH and decode for one or
more DCI(s) scrambled with an RNTI assigned to the WTRU at the WTRUspecific
paging occasion. The RNTI may be a WTRU-specific RNTI (e.g., the WTRU's
C-RNTI). The RNTI may be used in decoding attempts on the PDCCH in addition
to other RNTIs for which the WTRU may decode at the paging occasion, (e.g.,
P-RNTI). The WTRU may monitor a PDCCH for its C-RNTI on the WTRU-specific
paging occasions as for idle mode procedures. The paging occasion may be
extended by a number of subframes (which may be configurable) for which the
WTRU may monitor for the assigned RNTI (e.g., the WTRU's CRNTI).
[0164]Alternatively, the WTRU may use an L3 (e.g., RRC) configured occasion
that may differ from the WTRU-specific paging occasion. For example, the
WTRU may monitor a PDCCH for its C-RNTI on a scheduling occasion. One
scheduling frame may correspond to one radio frame, which may contain one
or more scheduling occasions. The scheduling frame and the scheduling
occasion may be derived using a combination of a formula and DRX parameters
provided by RRC (either by broadcasting or using dedicated signaling). For
example, the scheduling frame may be determined by a function of the system
frame number -42-  (SFN) and an identity of the WTRU (e.g., derived from
the WTRU's international mobile subscriber identity (IMSI)), while the
scheduling occasion may be determined based on an index to a subframe
pattern which may be a function of an identity of the WTRU (e.g., derived
from the WTRU's IMSI). Alternatively, the scheduling frame and the
scheduling occasion may be received via dedicated signaling (e.g., RRC),
for example, as part of a radio resource configuration procedure or a
signaling procedure for configuring DRX for the WTRU. The WTRU follows a
DRX cycle, and the cycle corresponds to the individual time interval
between monitoring scheduling occasions for a specific WTRU. The WTRU may
monitor at least one scheduling occasion per DRX cycle.
[0165]Alternatively, the WTRU may use a layer 2 (L2) DRX mechanism. The
WTRU may be configured with, or may autonomously derive, one or more DRX
configurations for L2 DRX operation. For example, the WTRU may use a
multiple of the configured layer 2 DRX cycle and/or may be configured with
an additional DRX cycle. For example, the WTRU may enable reception of
control signaling on a PDCCH and decode for one or more DCI(s) scrambled
with an RNTI assigned to the WTRU from the subframe at which a scheduling
request is triggered. The RNTI may be a WTRU-specific RNTI (e.g., the
WTRU's C-RNTI). The WTRU may monitor a PDCCH for its C-RNTI for subframes
during which a scheduling request (SR) is pending. The SR may be triggered
(and/or is pending) for an SRB, (e.g., when new data becomes available for
the SRB). The SR may be triggered (and/or is pending) for a DRB, (e.g.,
when new data becomes available for the DRB). The SR may be triggered for a
DRB that is not configured as an XRB. The SR may be triggered (and/or is
pending) for an RB associated to an LCH/LCG with a higher priority than a
threshold, (e.g., when new data becomes available for the DRB). The SR may
be triggered (and/or is pending) from the availability of transmission of
an L3 message (e.g., measurement report), for example, of a specific type,
such as serving cell below threshold. [0166]Alternatively, the WTRU may
enable reception of control signaling on a PDCCH in a subframe subsequent
to the transmission of a random access preamble on a PRACH resource. The
WTRU may decode for an RA-RNTI for a 



-43-  random access response and for a C-RNTI, if a dedicated preamble is
used for the RACH. [0167]For any of the above, once the WTRU successfully
decodes at least one control signaling, the PDCCH monitoring activity may
be extended, including the cases where a DCI is received including
scheduling information, (for example, if a DCI is decoded that requests an
aperiodic SRS transmission for the purpose of providing a "keep-alive"
and/or for timing alignment purposes at the eNB, or if a DCI is decoded
that triggers the random access procedure). [0168]A WTRU in a dormant mode
may implicitly disable reception of control signaling for scheduling of
unicast transmissions. For example, on a condition that the WTRU
successfully decodes a DCI, it may extend the PDCCH monitoring activity for
a number of subsequent subframes, (e.g., based on a timer which may be
restarted upon successful decoding of control signaling and/or using an L2
DRX if configured), until the relevant timer(s) expires such that the WTRU
may disable reception of control signaling at least until the next wake-up
occasion. [0169]A WTRU in a dormant mode may enable reception of control
signaling for scheduling of unicast transmission(s) based on explicit
signaling.  [0170] The WTRU may be configured with wake-up occasions that
occur at periodic intervals. Alternatively, the WTRU may enable reception
of control signaling on a PDCCH and decode for one or more DCI(s) scrambled
with an RNTI assigned to the WTRU (e.g., a C-RNTI) after reception of a
paging message that includes at least one paging record with an identifier
of the WTRU (e.g., a WTRU identity in the paging record that matches one of
the WTRU identities allocated by upper layers or by RRC). The paging
message may include dedicated information for the WTRU, such as a C-RNTI
and/or a (dedicated) preamble and/or a (dedicated) PRACH resource.
[0171]The WTRU may initiate the random access procedure following the
reception of the paging message. The random access procedure may be
performed 



on a condition that the WTRU has no valid timing alignment, or the WTRU has
no configuration for a transmission on a PUSCH without first having a valid
-44-  timing alignment (e.g., if the WTRU is not allowed to transmit on a
PUSCH without time alignment in the uplink). [0172]For any of the above,
once the WTRU successfully decodes at least one control signal, the PDCCH
monitoring activity may be extended. For example, it may be the case where
a DCI received includes scheduling information, for example, if a DCI is
decoded that requests an aperiodic SRS transmission (e.g., for the purpose
of providing a "keep-alive" and/or for timing alignment purposes at the
eNB). [0173]A WTRU in a dormant mode may disable reception of control
signaling for scheduling of unicast transmission(s) based on explicit
signaling. The explicit signaling includes L3 signaling (e.g., RRC), L2
signaling (e.g., MAC CE), and Li signaling (e.g., DCI with explicit
indication). For example, the WTRU may disable reception of control
signaling upon reception of a MAC DRX CE indicating that the WTRU may stop
monitoring a PDCCH. Alternatively, a specific MAC CE may be defined for
this purpose. For example, the WTRU may disable reception of control
signaling upon receipt of a DCI that includes an indication that the WTRU
may disable reception of control signaling, or alternatively a DCI
scrambled with a specific RNTI. [0174]Embodiments for downlink and/or
uplink data transmissions in a dormant mode are disclosed hereafter. The
traffic pattern for intermittent transmissions of small data may be
characterized by downlink data transfer only (e.g. a "keep-alive"-type of
message from a network service), downlink data transfer followed by an
uplink data transfer (e.g., request-response type of messages, such as a
request originating from a network service (e.g., a location-based service
and/or a push-based service (e.g., email)), uplink data transfer only
(e.g., a keep-alive type of message from an application), and uplink data
transfer followed by a downlink data transfer (e.g., request-response type
of messages, such as a request originating from an application in a mobile
terminal (e.g., a location-based client and/or a fetch-based service (e.g.,
an email client)). 



[0175]A WTRU in a dormant mode may monitor control signaling according to
one or more embodiments disclosed herein to determine scheduling -45-
occasions. While in a dormant mode, the WTRU may use the connectionless
approach or control plane/signaling bearers to transfer small data. A WTRU
may perform any of the following procedures for each corresponding data
transfer when initiated. [0176]A WTRU may be scheduled for an uplink
transmission while the WTRU may not have proper timing alignment, (e.g.,
when the TA timer expired for the WTRU). [0177]In one embodiment, a WTRU
may be configured for uplink transmissions in a special subframe that may
tolerate a timing misalignment. The special subframe may include at least
one guard period, (e.g., a number of symbols sufficiently large that may be
based on the size of the cell) such that even a large timing misalignment
would not interfere with other intra-cell transmissions in adjacent
subframes. For example, one guard period may be defined at the beginning
and/or at the end of a subframe. The WTRU may perform an unsynchronized
transmission, (e.g., a random access procedure including a RACH preamble
transmission on a PRACH resource, a PUCCH or PUSCH transmission), in the
special subframe. The random access in the special subframe may be
contention-free. [0178]The WTRU may receive dedicated signaling (e.g., RRC)
that configures in a semi-static manner (e.g. periodic in time) one or more
special subframes. Alternatively, the WTRU may receive dynamic PDCCH
control signaling (e.g., DCI for a grant for a PUSCH transmission).
Alternatively, the WTRU may receive broadcast signaling (e.g., system
information broadcast on a broadcast control channel (BCCH)) that indicates
one or more special subframes and/or a periodicity. The network may handle
any possible intra-cell and inter-cell interference through appropriate
allocation of uplink resources. For example, such subframe may be a
recurrent subframe (e.g., subframe 1 of each integer X number of radio
frames, where X may be 1 or larger). [0179]Other WTRUs may not be allowed
to transmit in the special 



subframe. The format of the special subframe may be understood by a WTRU(s)
supporting transmissions in the special subframe. For the WTRUs that do not
-46-  support transmissions in the special subframe, the special subframe
may be configured as a multicast/broadcast over a single frequency network
(MBSFN) subframe. This would ensure backward compatibility for the
non-supporting WTRUs, while preventing intra-cell and inter-cell
interference within the special subframe. [0180]A WTRU that does not have
proper timing alignment may perform an uplink transmissions on a PUSCH
resource in the special subframe according to PDCCH control signaling, but
may not perform PUSCH transmission on other subframes. The special subframe
may not be constrained to PUSCH or PRACH transmissions, but may apply to
SRS transmissions (if configured) or any other physical channel
transmissions. This will be referred to as an "uplink transmission in the
special subframe." [0181]For special subframes, the WTRU may be configured
with at least one of the following: parameters for decoding and processing
of dynamic downlink control signaling that schedules uplink transmissions
on a contention-based PUSCH (CB-PUSCH) resource including, for example, a
specific RNTI to monitor on the PDCCH (e.g. a CB-RNTI), a subframe in which
the WTRU may decode the control signaling for CB-PUS CH transmissions, a
subframe in which the WTRU may perform a transmission on a CB-PUSCH
resource, or the like. The configuration may be similar to SPS
configuration with respect to the periodicity of the resources, parameters
such as RNTI, resource allocation (e.g., resource blocks) and modulation
and coding scheme (MSC). [0182]The WTRU may periodically monitor and decode
DCIs scrambled with a CB-RNTI on a PDCCH to determine the parameters to
perform an uplink transmission. The WTRU may decode the control signaling
on at least one of the conditions that it has data available for
transmission, the data corresponds to an XRB, or the WTRU has a buffer
status report (BSR) to transmit (e.g., for data from any RBs including an
SRB), or the WTRU has valid uplink timing synchronization. 



[0183]A WTRU may receive dedicated PRACH resources valid for the
WTRU-specific subframe(s). For the WTRU-specific subframes, the WTRU may
-47-  be configured with at least one of the following: dedicated
parameters for transmissions on a PRACH resource, a dedicated preamble
(ra-PreambleIndex), a PRACH mask index (PRACH-Mask-index), a maximum number
of preamble retransmissions, or the like. For example, the WTRU may be
configured with a dedicated preamble (e.g., for a contention-free
transmission on the PRACH resource) and/or with a dedicated PRACH resource
(e.g., for multiplexing different WTRUs for a given subframe). The WTRU may
perform a transmission on a PRACH using the configuration in a subset of
subframes. This subset of subframe may be configured by the network, for
example, using a periodicity, a bit mask applicable to a plurality of
subframes (e.g., a frame, or a multiple thereof), and/or a function of a
system frame number (SFN). This procedure will be referred to as a "CFRA
transmission in a WTRU-specific subframe." [0184]The WTRU may be configured
with multiple sets of PRACH parameters to convey additional information to
the network. Such information may include HARQ feedback, a request for
uplink resources including resources for XRB(s) and/or resources for radio
bearers other than XRBs (e.g., with higher priority). The parameters that
may be configured to convey such information include separate sets of PRACH
resources, different sets of WTRU-specific subframes for PRACH, and/or
different set of dedicated preambles. For example, when the WTRU performs a
preamble transmission in the WTRU-specific PRACH occasion for the purpose
of requesting uplink resources, the WTRU may select either a first
dedicated preamble to indicate scheduling request (i.e., scheduling request
via random access procedure (RA-SR)) for any type of data in the WTRU's
buffer (including a BSR) or a second preamble to indicate SR for data
corresponding to XRBs. Alternatively, a first preamble may indicate SR for
XRBs (for uplink transmissions of user data while remaining in dormant
mode) and a second preamble for SRBs (e.g., to request a RRC connection
that exits the dormant behavior). Alternatively, for the previous example
above, instead of selecting between a first and a second preamble, the WTRU
may instead select between a first and a second WTRU-specific subframe.
Alternatively, the WTRU may select between a first and a second PRACH
resource. Alternatively, the -48-  WTRU may select between a first
configuration for scheduling request such as a PRACH configuration and a
second configuration for scheduling request such as a PUCCH configuration
for D-SR, on the condition that the WTRU has valid uplink timing alignment.
[0185]The WTRU may perform a preamble transmission in the WTRU- 



specific PRACH occasion (i.e., in the WTRU-specific subframe) for sending
HARQ feedback corresponding to one or a plurality (e.g., a burst) of
transmissions or retransmissions, for example, for XRBs. The WTRU may
select a first preamble such that it corresponds to a HARQ acknowledgement,
or to acknowledge the entire burst. The WTRU may select a second preamble
to perform RA-SR and/or to indicate a HARQ NACK. An RLC report may be
included in the first uplink transmission which allows the network to
determine whether or not to perform the retransmission at the RLC.
Alternatively, instead of selecting between first and second preambles, the
WTRU may instead select between first and second WTRU- specificsubframes.
Alternatively, the WTRU may select between first and second PRACH
resources. Alternatively, the WTRU may select the preamble used to indicate
HARQ feedback (e.g., a HARQ ACK) as a function of the first Control Channel
Element (C CE) of the DCI received on the PDCCH signaling, which DCI
scheduled the downlink transmission for which HARQ feedback is transmitted.
In case the feedback corresponds to a plurality of transmissions (e.g., a
burst), the preamble selected may be a function of the DCI that scheduled
the last transmission in the burst. In case the feedback corresponds to a
plurality of transmissions (e.g., a burst), the HARQ feedback may be an ACK
on a condition that all downlink transmissions of the bundle have been
successfully received. Alternatively, a preamble may be transmitted on a
condition that at least one transmission in a burst was successfully
received. The preamble selected may be a function of the number of
transmission successfully received in the burst, for example, for
consecutive transmissions starting from the last transmission for which a
positive acknowledgement has not been sent.  [0186] Alternatively, a WTRU
in a dormant mode may use a conventional procedure to access the network in
subframes other than the WTRU-specific -49-  subframe, for example, for
data other than data associated to an XRB (that may exclude a BSR). For
example, the WTRU may use a random access procedure using cell parameters
or other dedicated parameters that may not correspond to those associated
to a PRACH transmission for the WTRU- specific subframe, or use a
scheduling request on a PUCCH if configured on a condition that the WTRU
has valid uplink synchronization, for example, to establish an RRC
connection and/or to request dedicated transmission resources when data for
which the dormant behavior is not suitable becomes available for
transmission. Such data may correspond to data with a higher priority
(e.g., SRB data, DRB data). Such data may correspond to data for any radio
bearer that is not an XRB of the WTRU's configuration. Alternatively, if
the WTRU receives control signaling on a PDCCH that requests the WTRU to
perform the random access procedure, the WTRU may perform the conventional
random access procedure.  [0187] The WTRU operating in a dormant mode may
initiate a procedure to gain valid uplink timing alignment (e.g., random
access including a CFRA transmission in a WTRU- specific subframe, or SRS
transmission in the special subframe if configured) if the WTRU does not
have a valid uplink timing alignment, (e.g., a TAT is not running at least
for the primary serving cell). The WTRU may be configured (e.g., by upper
layers) to gain timing alignment on a condition that the WTRU in a dormant
mode receives successful downlink control signaling indicating a PDSCH
assignment (such that the WTRU may subsequently transmit HARQ A/N on a
PUCCH), or downlink control signaling indicating a PUSCH grant (such that
the WTRU may subsequently transmit on a PUSCH). The WTRU may not perform
the transmission on the PUSCH for the grant if the WTRU does not have a
valid timing alignment in the concerned subframe. [0188]The WTRU operating
in a dormant mode may initiate a procedure to gain valid uplink timing
alignment on a condition that the WTRU has data available for transmission
in its buffer (e.g., a BSR has been triggered), or the WTRU has a pending
scheduling request, or if the WTRU determines that it  needs to obtain a
valid timing alignment while in a dormant mode, (e.g., to initiate a random
access procedure). 



[0189]For downlink data transfer, a WTRU operating in a dormant mode may
receive and decode dedicated downlink assignment(s) on a PDCCH (e.g.,
scrambled using a C-RNTI), whether or not the WTRU has a valid time
alignment (TA). In case the WTRU has a valid TA, the WTRU may transmit HARQ
A/N feedback (e.g., on a PUCCH). Otherwise, the WTRU may not transmit any
HARQ A/N feedback. Alternatively, the WTRU may perform a CFRA transmission
in a WTRU-specific subframe to gain uplink timing synchronization and/or to
acknowledge the downlink transmission. [0190]For downlink data transfer
followed by uplink data transfer, a WTRU operating in a dormant mode may
receive and decode dedicated downlink assignment(s) on a PDCCH (e.g.,
scrambled using C-RNTI), whether or not the WTRU has a valid TA. In case
the WTRU has a valid TA, the WTRU may transmit HARQ A/N feedback (e.g., on
a PUCCH) after receiving the downlink transmission. Alternatively, the WTRU
operating in a dormant mode may receive and decode control signaling on a
PDCCH (e.g., scrambled using a CRNTI) that orders the WTRU to perform a
random access procedure, in particular, if the WTRU does not have a valid
TA. The WTRU may receive and decode control signaling (e.g., an uplink
grant) on a PDCCH (e.g., scrambled using C-RNTI) for an uplink transmission
on a dedicated PUSCH resource, if the WTRU has a valid TA. Alternatively,
the WTRU may transmit on a dedicated PUSCH resource using the special
subframe, if the timing of the grant corresponds to the special subframe
and if the WTRU does not have a valid timing alignment. The WTRU may
receive and decode control signaling (e.g., an uplink grant) on a PDCCH
(e.g., scrambled using a contention based RNTI (CBRNTI)) for a
contention-based uplink transmission on a PUSCH. The WTRU may transmit on a
PUSCH resource in case the WTRU has a valid TA. The WTRU may transmit on a
PUSCH resource in the special subframe, if the WTRU does not have a valid
timing alignment and/or if the timing of the grant corresponds to the
special subframe.  WO 2012/154325PCT/US2012/031616 [0191]The WTRU may
initiate the scheduling request (SR) procedure either using a valid PUCCH
resource, using a CFRA transmission in a WTRUspecific subframe if
configured, or using a random access procedure. The WTRU may initiate the
SR procedure on a condition that no contention-based grant is available for
the concerned subframe. For example, the PUCCH resource for D-SR may be a
resource configured for use while in a dormant mode. Alternatively, the
method and/or the resource to use for the SR may be signaled in a downlink
transmission such as in a MAC CE. [0192]For uplink data transfer, a WTRU
operating in a dormant mode may initiate the SR procedure either using a
valid PUCCH resource for SR, using a CFRA transmission in a WTRU-specific
subframe if configured, or using a random access procedure. The WTRU may
initiate the SR procedure on a condition that no contention-based grant is
available for the concerned subframe.  [0193] The WTRU may receive and
decode control signaling (e.g., an uplink grant) on a PDCCH (e.g.,
scrambled using C-RNTI) for an uplink transmission. The WTRU may transmit
on a dedicated PUSCH resource on a condition that the WTRU have a valid TA.
Alternatively, the WTRU may transmit on a dedicated PUSCH resource in the
special subframe, if the timing of the grant corresponds to the special
subframe and if the WTRU does not have a valid timing alignment.  [0194]
The WTRU may receive and decode control signaling (e.g., an uplink grant)
on a PDCCH (e.g., scrambled using a CB-RNTI) for a contention-based uplink
transmission on a PUSCH. In this case, the WTRU may transmit on a PUSCH
resource if the WTRU has a valid TA, or on a PUSCH resource in the special
subframe on a condition that the WTRU does not have a valid timing
alignment and/or the timing of the grant corresponds to the special
subframe.  [0195] For uplink data transfer followed by downlink data
transfer, a WTRU operating in a dormant mode may initiate the SR procedure
either using a valid PUCCH resource for SR, using a CFRA transmission in a
WTRU-specific subframe, or using a random access procedure. The WTRU may
initiate the SR procedure on a condition that no contention-based grant is
available for the concerned subframe.  



WO 2012/154325PCT/US2012/031616 [0196]The WTRU may receive and decode
control signaling (e.g., an uplink grant) on a PDCCH (e.g., scrambled using
C-RNTI) for an uplink transmission. The WTRU may transmit on a dedicated
PUSCH resource on a condition that the WTRU has a valid TA, or on a
dedicated PUSCH resources in the special subframe, if the timing of the
grant corresponds to the special subframe and if the WTRU does not have a
valid timing alignment. [0197]The WTRU may receive and decode control
signaling (e.g., an uplink grant) on a PDCCH (e.g., scrambled using a
CB-RNTI) for a contention-based uplink transmission on a PUSCH. In this
case, the WTRU may transmit on a PUSCH resource if the WTRU has a valid TA,
or on a PUSCH resource in the special subframe on a condition that the WTRU
does not have a valid timing alignment and/or the timing of the grant
corresponds to the special subframe.  [0198] In addition, the WTRU may
receive and decode dedicated downlink assignment(s) on a PDCCH (e.g.,
scrambled using a C-RNTI), whether or not the WTRU has valid time
alignment. In case the WTRU has a valid TA, the WTRU may transmit HARQ A/N
feedback (e.g., on a PUCCH). [0199]Embodiments for channel quality
measurements and reporting in a dormant mode are disclosed hereafter. A
WTRU operating in a dormant mode may be configured with channel state
information reporting, such as channel quality indicator (CQI), precoding
matrix indicator (PMI), rank indicator (RI), or the like. The WTRU may
maintain the CQI configuration when it has no valid timing alignment. For
example, the WTRU may not apply the default physical channel configuration
for CQI-ReportConfig and cqi-Mask upon TAT expiry.  [0200] The WTRU may
measure and report channel state information, such as a CQI, a PMI, and/or
an RI, for subframes for which it monitors control signaling on a PDCCH.
The WTRU may measure and report starting from a subframe in which the WTRU
successfully decodes control signaling. The WTRU may measure and report a
CQI, a PMI, and/or an RI in subframes for which it monitors control
signaling on a PDCCH, for example, starting from a subframe in which the
WTRU successfully decodes control signaling. The above may be  applied to
SRS configuration parameters (e.g., soundingRS-UL-ConfigDedicated) and
procedures. [0201]Embodiments for performing mobility-related procedures in
a dormant mode are disclosed hereafter. 



[0202]A WTRU operating in a dormant mode may support both network-
controlled mobility (e.g., using configured L3 measurements) and
WTRUautonomous mobility (e.g., using cell reselection). [0203]A WTRU
operating in a dormant mode may perform cell reselection on a condition
that no L3 measurements are configured, or during periods when the WTRU is
not being actively scheduled by the network for unicast transmissions.
[0204]A WTRU operating in a dormant mode may perform L3 measurements and
measurement reporting with lower requirements in terms of measurement
intervals compared to the RRC CONNECTED state. The WTRU may perform L3
measurements and reporting during periods when the WTRU is being actively
scheduled by the network for unicast transmissions. The WTRU may release
cell-specific WTRU-dedicated parameters when a mobility event occurs while
the WTRU is in a dormant mode. For example, the WTRU may release any
dedicated configuration for random access, C-RNTI, configuration for
scheduling occasions, DRX, and/or measurements, and the like that may have
remained valid while in a dormant mode. Such mobility event includes, but
is not limited to, reception of an RRC connection reconfiguration message
with a mobility control IE (handover command), the initiation of a cell
(re)selection procedure, a cell (re)selection procedure that results in
selection of a different cell than the current serving cell, a traffic area
update, a transition to the RRC IDLE mode, and/or stopping using the
dormant behavior. [0205]A WTRU operating in a dormant mode may be
configured with L3 measurements and, if configured, the WTRU may perform
the measurements during period when it is actively being scheduled by the
network for unicast transmissions. For example, a WTRU may, for a period of
time, perform L3 measurements starting from the subframe in which it first
receives control -54-  signaling for a downlink assignment and/or an uplink
grant until, for example, a timer expires (e.g., the TA timer, or any other
activity timer) or until it stops monitoring the control signaling. The
WTRU may report the measurements when triggered by an event during a period
when it is actively being scheduled by the network for unicast
transmissions. 



[0206]Embodiments for cell reselection and WTRU-controlled mobility are
disclosed hereafter. A WTRU operating in a dormant mode may perform cell
reselection procedure according to idle mode procedures. The WTRU may
perform the cell reselection procedure if it has successfully received
explicit indication to start monitoring control signaling but has not
successfully decoded control signaling after a certain period of time. The
WTRU may perform the initial connection establishment procedure in the
selected cell. [0207]If the cell reselection procedure leads to the
selection of a cell different than the one on which the WTRU operates, the
WTRU may perform at least one of the following. If the cell reselection
occurs while the WTRU is being actively scheduled, the WTRU may move to
idle mode and perform the initial connection establishment procedure in the
selected cell. If the cell reselection occurs while the WTRU is not being
actively scheduled, the WTRU may move to idle mode and camp on the selected
cell. Alternatively, the WTRU may perform the initial connection
establishment procedure in the selected cell. [0208]If the cell reselection
occurs after the WTRU has successfully received explicit indication to
start monitoring control signaling but before the WTRU is first being
actively scheduled, the WTRU may move to idle mode and perform the initial
connection establishment procedure in the selected cell. [0209]In any
embodiments above, the WTRU may first attempt the connection
re-establishment procedure in the selected cell. If the WTRU is configured
for measurement reporting and performs L3 measurements, the WTRU may not
perform cell reselection procedure, for example, if the WTRU performs L3
measurements while the WTRU is being actively scheduled. [0210]Embodiments
for configuring a radio bearer (XRB) for intermittent services are
disclosed hereafter. The WTRU may be configured with an XRB that -55- 



is associated with one or more evolved packet system (EPS) bearers. For
example, a WTRU may be configured with one or more XRBs each associated to
a value that corresponds to an EPS bearer, (e.g., an eps-BearerIdentity
value). When the dormant mode is activated, the WTRU may use the XRB for
the transmission of user data (e.g., excluding control plane data)
corresponding to the concerned EPS bearer. One or more EPS bearers may be
associated to a given XRB. [0211]In another embodiment, a WTRU may be
configured with a single XRB. This may be the default behavior, or
alternatively this may be indicated using either a flag or a fixed
codepoint for the value of the eps-BearerIdentity. When the dormant
behavior is activated, the WTRU may use the XRB for the transmission of any
user data (e.g., excluding control plane data) corresponding to any of the
EPS bearers of the WTRU's configuration. This may apply to EPS bearers that
are configured when the WTRU initiates the use of a dormant behavior.
[0212]In another embodiment, the WTRU may be configured with one XRB for
each configured RB, e.g., there may be one XRB for each DRB of the WTRU's
configuration. For example, when the dormant behavior is activated, the
WTRU may use the XRB for transmission of any user data (e.g., excluding
control plane data) corresponding to the associated RB (e.g., a DRB) of the
WTRU's configuration. [0213]In another embodiment, the WTRU may be
configured with one XRB for each default EPS bearer of the WTRU's
configuration. When the dormant behavior is activated, the WTRU may use the
XRB for the transmission of any user data (e.g., excluding control plane
data) corresponding to the associated EPS bearer of the WTRU's
configuration. This may be applied to bearers that are configured when the
WTRU initiates the use of a dormant behavior. [0214]In another embodiment,
the WTRU may be configured with a default XRB. When the dormant behavior is
activated, the WTRU may use the default XRB for the transmission of user
data (e.g., excluding control plane data) 



-56- corresponding to any EPS bearer that is not explicitly associated to
another XRB. This may be applied to EPS bearers that share a similar
context (e.g., for applications that use the same source IP address). This
may be applied to EPS bearers configured at the time that the WTRU receives
a configuration that adds the XRB. [0215]Any of the above alternatives may
be realized such that a DRB operates as an XRB when a dormant behavior is
activated. When the dormant behavior is deactivated and the WTRU remains in
a connected state, the XRB may revert to its normal DRB operation.
[0216]The WTRU may be configured such that, for a given XRB, a subset of
user data (e.g., excluding control plane data) for a given EPS bearer may
be transmitted using the configured XRB when a dormant behavior is
activated. Such data may be identified using any of the embodiments for
flow classification and routing, which will be explained in detail below.
[0217]The WTRU may handle user data that is not associated with an XRB
according to methods applicable when a dormant behavior is not applicable.
For example, for an unsynchronized WTRU with activated dormant behavior,
new data that becomes available for transmission that may not be
transmitted using an XRB may trigger the establishment of an RRC connection
(if the WTRU does not have an established RRC connection) and/or scheduling
request using random access to request uplink resources to enable a
transmission using a DRB.  [0218] The WTRU may not trigger a BSR and/or an
SR when new data becomes available for the XRB (e.g., based on the
parameter logicalChannelSRMask-Rlx in the LogicalChannelConfiguration IE).
This may be applied if a dormant behavior is activated. For example, a WTRU
that uses a dormant behavior may trigger a BSR and/or an SR when new data
becomes available for a DRB or an SRB that is not configured as (or
associated to) an XRB. The WTRU may trigger a BSR and/or an SR for an XRB
that is configured such that a BSR and/or SR trigger is allowed according
to a configuration of the WTRU. As another example, a WTRU that uses a
dormant behavior may trigger a BSR and/or an SR when new data becomes
available for an XRB that is configured -57-  such that such BSR and/or SR
is not prohibited according to a configuration of the WTRU. 



[0219]The WTRU may initiate a procedure for transmission of data on uplink
resources in a special subframe when new data becomes available for an XRB.
The WTRU may initiate such procedure if a dormant behavior is activated.
[0220] The logical channel configuration (LCH) of the XRB may not be
associated to a logical channel group (LCG), for example, in the
LogicalChannelConfiguration IE. The logical channel configuration of the
XRB may have a lower priority than that of an SRB. An XRB may have the
lowest priority among radio bearers of a WTRU's configuration. This may be
applied if a dormant behavior is activated. [0221]The configuration of the
XRB may include an explicit indication, such that the WTRU may determine
whether or not the concerned XRB may be used as a DRB for user plane
traffic that may benefit from the dormant behavior (e.g., using a parameter
logicalChannelDormant-Mask-R 1 x in the LogicalChannelConfiguration IE).
[0222]The WTRU may configure an XRB for operation without header
compression configured. The WTRU may transmit data on an XRB without
security activated, (e.g., without encryption). This may be a configurable
aspect of an XRB. The WTRU may be configured such that an XRB uses the RLC
Unacknowledged Mode (RLC UM) operation. The WTRU may be configured such
that RLC segmentation is not allowed for data transmission while operating
in a dormant mode (e.g., for data that corresponds to an XRB). The WTRU may
disable dormancy behavior for the concerned data transfer if the data
transmission cannot be accommodated by the transport block without
segmentation. [0223]The WTRU may be configured with one or more XRBs. When
a plurality of XRBs are configured, each may be configured to support
different levels of QoS, including parameters, but not limited to, a
priority (e.g., priority in the LogicalChannelConfig IE), an SDU discard
timer (e.g., discardTimer in PDCP-Config IE), a bucket size duration (e.g.,
bucketSizeDuration in the -58-  LogicalChannelConfig IE), a prioritized bit
rate (PBR) (e.g., prioritizedBitRate in the LogicalChannelConfig IE), or
the like. 



[0224]For the control plane, the WTRU may handle control plane data that is
not associated with an XRB (e.g., data for an SRB) according to any methods
applicable when a dormant behavior is not applicable. [0225]The WTRU may
have one XRB for SRBO. SRBO may be used to (re)establish the RRC connection
and/or to transit to an RRC connected mode. The WTRU may additionally have
one XRB for SRBO, and one XRB for both SRB1 and SRB2. Alternatively, the
WTRU may have one XRB for each SRB (i.e., SRBO, SRB1, SRB2). Alternatively,
the WTRU may additionally have one XRB for all SRBs. Alternatively, the XRB
may be configured by configuring SRBs to transmit user data with control
signaling. [0226]Embodiments for flow classification and routing are
disclosed hereafter. A WTRU may be configured with an XRB that is
associated to an EPS bearer(s) pertaining to a single PGW or it may be
configured with an XRB that is associated to EPS bearers from multiple
PGWs. When the WTRU is configured with an XRB that is associated with
traffic from more than one EPS bearer, the eNB may perform flow
classification and routing of user's data towards the proper PGW.
Alternatively, when the WTRU is configured with an XRB that is associated
with traffic from more than one EPS, the WTRU may perform flow
classification and routing of user data towards the proper PGW.
Alternately, a WTRU may be configured with an XRB that is associated to a
particular access point name (APN) i.e., there may be one or more XRBs per
APN the WTRU is connected to. In this case, the WTRU may perform traffic
flow classification and routing of user data towards the appropriate APN.
If those APNs are accessed through the same P-GW, the P-GW may
differentiate the traffic for each APN and route the packet to the correct
network. [0227]A WTRU having a dormant behavior activated may perform flow
classification on traffic generated by different services and/or
applications. The WTRU may be configured with a plurality of packet filters
and/or traffic flow templates (TFTs). The WTRU may be configured with first
set of packet filters -59- 



and/or TFTs that may be used when the dormant behavior is not activated,
and with a second set that may be used otherwise. [0228]The WTRU may
determine, using the configured and applicable packet filter and/or TFTs,
when data may be transmitted using an XRB. These packet filters may be
configured in the WTRU by the MME. The MME may send the packet filters in
an activate bearer message, a modify bearer message, or a new dedicated NAS
message towards the WTRU when the EPS bearers are setup. It may be
specified in the NAS message that there is a different set of packet
filters which may be applied differently depending on whether the WTRU is
in a connected mode or a dormant mode. Alternatively, the dormant mode
packet filters may be sent to the WTRU at the time the WTRU enters the
dormancy mode. This is performed by the NAS message which informs the WTRU
to enter EMM-Dormant mode. [0229]The WTRU may provide further information
related to routing and flow classification to the eNB. For example, such
information may include the number of DRBs and/or details related to packet
size (e.g., average, maximum, minimum), inter-packet and/or inter-burst
delay (e.g., average, maximum, minimum), number of packets in a burst,
protocol type (e.g., transmission control protocol (TCP), user datagram
protocol (UDP), real-time transmit protocol (RTP), real-time transmit
control protocol (RTCP)). The eNB may use this information to properly
configure the WTRU for the dormant behavior, including XRB configuration.
The eNB may use this information to perform correct mapping of data
received for a given XRB to the Si-U bearers on the link towards the SGW.
[0230] Alternatively, the XRB data may be provided to an equivalent Si-U
XRB towards the SGW. A similar functionality may be implemented at the SGW
to map the packets to the correct S5 bearer towards the PDN GW. This may
imply the setup (at all time or upon entering of dormant mode or upon setup
of XRB) of an equivalent Si-U XRB between the eNB and the SGW.
[0231]Additional means to classify packets may be provided by means of
extension to packet filters, such that at least one of the following may be
received by the WTRU, for example, for the purpose of flow classification.
-60-  WO 2012/154325PCT/US2012/031616 



[0232]Packet filters may include parameters related to the size of a
packet, (e.g., maximum size or minimum size). The size may be derived from
the length field of the IP header or the transport header. Alternatively,
the size may be derived from the packet data convergence protocol (PDCP)
service data unit (SDU) size (uncompressed IP header). [0233]Packet filters
may include metrics applicable to the filter including at least one of a
value for inter-packet arrival time for a given rule of the filter,
parameters to characterize a burst (number of transmissions within a given
time), a value for inter-packet arrival time for a given rule of the
filter, or a rate at which the rule is being matched by packets. These
value may be used as a threshold and used as additional rules to validate
the filter entry. [0234]The embodiments to trigger dormancy behavior for
the WTRU may be applied at the layer of packet filters and TFTs based on
the observation of how the packets are filtered and/or the observations
about classification of the packets. When there is such a trigger the WTRU
may enter or leave the dormancy behavior or may send an NAS service request
or service update message, or change the RRC/NAS states. Once the WTRU
enters the dormant mode, the WTRU may switch the packet filters and start
routing data towards the XRB or the packet filter may be configured in such
a way that the WTRU discards some of the background traffic. Alternatively,
the WTRU may choose to use the connectionless approach to transmit data
(i.e., sending data over the control plane). [0235]Embodiments for session
managements for radio access bearers (RABs) with a dormant behavior are
disclosed hereafter. When a WTRU has a dormant behavior activated and the
WTRU performs a mobility-related procedure, (e.g., either a WTRU-autonomous
procedure such as a cell (re)selection procedure that changes the cell on
which the WTRU is camping, or an eNB-controlled procedure (e.g., a handover
to a different cell, for example, in case where the WTRU implements a
dormant mode behavior as an extension to a connected mode)), the WTRU may
perform at least one of the following. The WTRU may maintain at least the
XRB in the WTRU's context, unless the -61-  dormant mode is deactivated or
unless indicated otherwise by explicit signaling (e.g., in the RRC
connection reconfiguration message with mobility control IE (i.e., handover
command)). The WTRU may maintain any DRB(s) associated to the XRB. 



[0236]For a WTRU-autonomous procedure, the WTRU may initiate a new service
request to reestablish the radio access bearers. The WTRU may perform this
service request either using RRC signaling (e.g., the target eNB may
reestablish the connection with the concerned MME) or using an NAS
procedure. This may be applied if RABs are not maintained and released
autonomously following a WTRU-autonomous mobility event. [0237]For a
WTRU-autonomous procedure, the WTRU may initiate a procedure such that the
WTRU may indicate to the network its new location. This may provide means
for the network to setup the WTRU's context to the target eNB. For example,
the WTRU may initiate the tracking area update (TAU) procedure. The TAU
procedure may include an indication that resources may be allocated for EPS
bearers of the WTRU's context. [0238]For a WTRU-autonomous procedure, the
WTRU may deactivate the dormant behavior including the release of any
configured XRB. The WTRU may then initiate a procedure such that the WTRU
may indicate to the network its new location. This may provide means for
the network to establish an RRC connection with the WTRU such that a
dormant behavior may be reconfigured, if needed. For example, the WTRU may
initiate the TAU procedure. The TAU procedure may include an indication
that resources should be allocated for EPS bearers of the WTRU's context.
[0239]The above embodiments may apply when a WTRU wants or attempts to exit
the dormant behavior. The exit of dormant mode may be due to a need to
setup resources for additional user plane traffic, traffic that requires
dedicated bearer(s), or the exit may be due to a pending NAS session
management procedure (activation, modification, or deactivation of at least
one dedicated EPS bearer). The WTRU may exit the dormant mode as a result
of manual closed subscriber group (CSG) selection. If the exit of the
dormant mode -62-  is controlled by the RRC (or lower layers), the NAS may
provide indications (based on the listed triggers above) to the RRC (or
lower layers) which may lead to the exit of the dormant mode by the RRC (or
lower layers). 



[0240]The NAS signaling may be extended to support a dormant mode. A WTRU
may determine that it needs additional resources for operation in the
dormant behavior, either because the WTRU determines that it needs to
activate a dormant mode or because it already uses a dormant behavior but
needs additional resources for operation in the dormant behavior. The WTRU
may be allowed to initiate an NAS service request procedure in that case.
The WTRU may initiate the NAS service request procedure in the current RRC
mode (e.g., CONNECTED, DORMANT, IDLE) and/or EMM state (e.g.,
EMM-CONNECTED, EMM-DORMANT, EMM-IDLE) that supports a dormant behavior. The
WTRU may be allowed to transmit an NAS service request in a connected mode.
This procedure, if accepted by the network, may trigger the setup of
additional resources for dedicated or default bearer(s) that are active for
the WTRU. Alternatively, the WTRU may receive an NAS response in case the
network initiate the modification to the WTRU's currently allocated
resources. The response may be a new NAS message or an existing session or
mobility management message (e.g., with additional IE). [0241]The WTRU may
determine that it needs additional resources, for example, because the WTRU
determines that it needs to deactivate a dormant mode. The WTRU may be
allowed to initiate an NAS service request procedure in that case. In other
words, the WTRU may initiate the NAS service request procedure in the RRC
mode (e.g., CONNECTED, DORMANT, IDLE) and/or EMM state (e.g., EMM-
CONNECTED, EMM-DORMANT, EMM-IDLE) that supports a dormant behavior.
Alternatively, the WTRU may receive an NAS service request in case the
network initiate the modification to the WTRU's currently allocated
resources. [0242]The setup of additional resources, due to a WTRU-initiated
NAS service request procedure, or due to a network-initiated NAS service
request procedure (i.e., paging followed by NAS service request from the
WTRU), or any -63- dedicated NAS message that triggers an NAS service
request (or similar NAS procedure) by the WTRU, may result in the WTRU
exiting or deactivating the dormant behavior. Alternatively, the WTRU may
be allowed to directly send an NAS session management message (to request
setup, modify, or deactivate an EPS bearer context) before sending an NAS
service request or a similar NAS message such as an NAS service update. The
extended NAS service request may be used to request the activation or the
deactivation of a dormant behavior.  [0243] Similar to the extended NAS
service request described above, a new NAS service update message may be
introduced to modify the WTRU's dedicated resources, and/or request
activation or deactivation of a dormant behavior. The behavior of the NAS
service update may be similar to that described above for the extended NAS
service request. [0244]The WTRU may perform any of the embodiments
described above 



related to mobility management at the NAS layer to request additional user
plane resources or to perform NAS session management procedures.
Additionally or alternatively, the WTRU may perform any of the following
one or combination of the embodiments. The WTRU may perform management of
radio bearer that may be used while in a dormant mode (e.g., XRB). For
example, the WTRU may perform setup or reactivation of at least one radio
bearer, or teardown or deactivation of at least one radio bearer. The WTRU
may perform management of radio bearers that may be used when the WTRU
exits a dormant mode (e.g., one or more EPS RABs). The WTRU may perform
set-up or reactivation of at least one radio bearer or teardown or
deactivation of at least one radio bearer.  [0245] The NAS service request
procedure is conventionally used for a WTRU in an idle mode. Extensions to
session management may be defined to allow operation with a dormant
behavior. Embodiments are provided herein to allow a WTRU in a dormant mode
to request more resources for other bearers. This implies resource
allocation on both the radio and the Si interfaces, thereby necessitating
the MME to be aware of this request so that both radio and Si resources are
set up.  WO 2012/154325PCT/US2012/031616 [0246]The WTRU may perform at
least one of the following procedures while in a dormant mode for the
management of radio bearers. [0247]In one embodiment, the WTRU may perform
WTRU-initiated NAS service request or NAS service update while in a dormant
mode. The WTRU may initiate an NAS procedure with the MME to modify the
user plane resources. For example, the WTRU may send an NAS message (e.g.,
either the extended NAS service request or a NAS service update) to
indicate to the MME that user plane resources, (e.g., for at least one
dedicated bearer), are needed. The NAS message may include a list of
dedicated bearers for which resources are requested, and may include a time
or flag parameter that may be used to indicate the duration of the time for
which resources are needed. For example, a specific application at the WTRU
may require transmission of relatively large amount of data in a short
period of time (e.g., via successive transmissions) such that the resources
are not needed after a specific time interval. The setup of resources for
the requested bearer(s) may result in the WTRU exiting a dormant mode.
Alternatively, the transmission of the NAS message may result in the WTRU
exiting or deactivating the dormant mode. The WTRU may subsequently receive
an NAS message, confirming the receipt of the WTRU's NAS request, which may
inform that the WTRU may exit or deactivate the dormant mode. The setup of
resources for the requested bearer(s) may result in the WTRU exiting a
dormant mode.  [0248] The MME may receive the NAS message (e.g., either the
extended NAS service request or a NAS service update) from the WTRU. When
the MME receives the NAS message, the MME may establish the user plane for
EPS bearers that are active in the WTRU's context. The MME may be aware
that the WTRU is in a dormant mode. Alternatively, the received NAS message
may include an indicator as to which EPS bearers require user plane
resources. The MME may take into account a time factor or other parameter
that may be included in the NAS message such that resources are set up for
a specific period of time. The MME may subsequently inform the serving eNB
(via S 1AP interface, using existing or new messages) to set up resources
for at least one dedicated and/or default bearer. The MME may include
additional parameters -65-  such as time interval during which the
resources should be maintained in the control signaling towards the eNB.
The MME may run a timer with the indicated value such that after its
expiry, the MME may inform the eNB to release the resources for one or more
dedicated and/or default bearer. The MME may send a message to the WTRU,
confirming the receipt of the NAS message, and may inform the WTRU to exit
a dormant mode. [0249]The eNB may receive the SlAP message (new or
existing) from the 



MME to set up resources for the WTRU in a dormant mode. The eNB may then
reconfigure the WTRU to exit a dormant mode. The eNB may start a timer, as
per indication in the received message, such that the resources to be setup
may be released after expiry of the timer. The eNB may reconfigure the WTRU
to operate in a dormant mode after the expiry of this timer. [0250]In
another embodiment, the MME may initiate the NAS request described above.
[0251]In another embodiment, the NAS may provide information about the type
of request to the RRC, (for example, user plane resource setup, NAS session
management signaling, NAS signaling, etc.). The WTRU RRC may send an RRC
message to the eNB to request the transition from a dormant mode, for
example, upon a trigger to exit a dormant mode. Alternatively or
additionally, the WTRU RRC may inform the eNB about the pending request
without necessarily requesting to exit a dormant mode. It may include
information about higher layer (e.g., NAS) requests. [0252]The eNB receives
the RRC message from the WTRU in a dormant mode. The RRC message may
include an indication to exit a dormant mode, or alternatively an
indication related to NAS protocol. The eNB may then make a decision to
transition the WTRU from a dormant mode, based on previous configuration
that may have been received, (e.g., from the MME). For example, when the
WTRU was initially put in a dormant mode, the MME may have informed the eNB
that any future requests to setup resources for additional bearers may be
granted without a permission from the MME. Alternatively, the  MME may
inform the eNB that any transition from a dormant mode (or into dormant
mode) may require a permission from the MME. [0253]The eNB may inform the
MME about the pending request. This may be a permission to exit the WTRU
from a dormant mode. Alternatively, the eNB may forward additional
information to the MME as received from the WTRU. For example, if the eNB
had received a message to setup resources for at least one dedicated
bearer, the eNB may indicate to the MME that the WTRU needs additional
resources for at least one dedicated bearer. The eNB may then wait for the
MME to accept or reject the request before proceeding. The eNB may include
tunnel endpoint identities (TEIDs) that may be used by the serving gateway
(SGW) for Si-U resource path. The MME may forward this information to the
SGW if the request is granted. Moreover, the MME may forward TEIDs to the
eNB (as received from the SGW) so that user plane path for uplink data may
be setup. 



[0254]The RRC procedure described above may apply if the NAS is not allowed
to transmit a service request or other message if the dormant mode is a
sub-state of the connected mode. [0255]FIG. 5 is a signaling diagram of an
example process 500 for session management in accordance with embodiment
disclosed above. A WTRU NAS (EPS session management (ESM) or EPS mobility
management (EMM)) detects an event to exit a dormant mode (e.g., due to a
request from the ESM layer or from the applications to setup resources),
and sends an indication to the WTRU RRC to setup resources or exit a
dormant mode (502). [0256]The RRC in the WTRU may then send an RRC message
to the eNB with an indication (e.g., a new IE) indicating the desire to
exit a dormant mode of operation (504). Alternatively, the WTRU (i.e., NAS)
may transmit an NAS message (new or existing) to the network to indicate
the desire for exiting a dormant mode. [0257]The eNB sends a new or
existing SlAP message to the MME with a new IE to indicate the WTRU's
request to exit a dormant mode (506). The SlAP message may include TEIDs.
WO 2012/154325PCT/US2012/031616 [0258]The MME after receiving this message
may verify the IE and may 



accept the request to exit a dormant mode. Alternatively, if the MME
receives an NAS message from the WTRU, the MME verifies the NAS request and
may accept the WTRU request to exit a dormant mode. The MME may then
trigger the bearer modification procedure towards the SGW (508). The SGW
may in turn trigger the bearer modification procedure towards the PDN GW
(not shown), and sends a bearer modification response to the MME (510).
[0259]The MME responds to the eNB with a new or existing S 1AP message that
may include a new IE to indicate the result of the request to exit a
dormant mode (512). This message may indicate to the eNB a list of RABS and
hence radio bearers that should be setup for the WTRU. Alternatively, the
MME may respond with an NAS message towards the WTRU. [0260]The eNB may
then send a new or existing RRC message to the WTRU to indicate the result
of the request to exit a dormant mode (514). The eNB may request the WTRU
to perform RRC reconfiguration to add other data radio bearers which
implicitly indicates the acceptance to exit a dormant mode.  [0261] The
WTRU RRC may then change its state or other parameters to reflect the exit
of a dormant mode. The RRC may indicate to the NAS that dormant mode
operation has been exited which may cause the NAS to change states or
parameters to reflect this change. [0262]Alternatively, if the WTRU
receives an NAS message from the MME, the WTRU verifies the result of the
request to exit a dormant mode, and if the request is accepted, the WTRU
NAS may change its state or other parameters to reflect the exit of the
dormant mode. The WTRU NAS may indicate to the WTRU RRC that dormant mode
may be exited. The WTRU NAS may in turn trigger the RRC to change any RRC
states. The WTRU may then use data radio bearers that are setup for
operation in a normal mode (i.e., not a dormant mode) for user plane
traffic (516). [0263]Alternatively, the eNB may initiate an RRC request,
similarly as described above for the WTRU. WO 2012/154325PCT/US2012/031616
[0264]Events occurring in the NAS layer may cause a transition from a 



dormant mode to a non-dormant mode, and vice-versa. [0265]When a WTRU
enters a dormant mode (which may be realized as a subset of RRC connected
mode or a separate RRC state), the NAS may be made aware of this so that
the appropriate actions may be taken. For example, in a dormant mode, the
NAS may send a new message (e.g., service update) to request resources for
dedicated bearers and hence exit a dormant mode. [0266]The RRC and the NAS
may interact upon transition to or from a dormant mode at each entity. A
change in a dormant mode operation may imply transition from or to a
dormant mode of operation at the RRC and/or the NAS. [0267]The RRC may
inform the NAS about the change in a dormant mode operation. For example,
when the RRC enters a dormant mode of operation, the RRC may inform the NAS
(EMM or ESM) about the transition into a dormant mode. This indication may
be valid for a given period of time that is either known to the NAS or
signaled by the RRC. Similarly, the RRC may inform the NAS about the
transition from a dormant mode into a normal mode of operation. [0268]If
the NAS is aware of entering or leaving a dormant mode, and if such
transition may be triggered or controlled by the NAS, the NAS may inform
the RRC (or any other layer e.g., ESM or lower layers such as MAC) about
any transition into or out of the dormant mode. [0269]An entity, such as
the NAS, upon receiving an indication about transitioning into a dormant
mode (e.g., from the RRC or from any other entity such as the MME), may use
or set a parameter that indicates the current mode of operation in the
WTRU. For example, upon receipt of an indication that the WTRU is operating
in a dormant mode, the NAS may define or use a flag or any other parameter
that indicates the WTRU's mode of operation. A dormant flag may be defined,
(e.g., a Boolean parameter), where TRUE (or 1) may indicate that the WTRU
is in a dormant mode, and FALSE (or 0) may indicate that the WTRU is in a
normal mode (i.e., not in a dormant mode). This behavior may apply to other
entities/layers in the WTRU (e.g., the RRC, the MAC, or the ESM entity of
the NAS). 



WO 2012/154325PCT/US2012/031616 [0270]The indication to the NAS may be from
lower layers (e.g., RRC), or may be from other network entities such as the
MME. For example, if the NAS receives an indication about a dormant mode
operation or a request to enter a dormant mode from the MME, the NAS may
set a flag (or another parameter) as described above to know that the WTRU
is operating in a dormant mode. Similarly, a request to exit a dormant mode
or an indication about the exit of a dormant mode that may be received from
the MME may result in the WTRU changing the value of the dormant flag (or
any parameter) such that a normal mode of operation is initiated. [0271]At
any time of operation, the NAS may verify whether or not the WTRU is
operating in a dormant mode, either using a flag or a state, or any other
method. The NAS may then behave according to the WTRU's current mode of
operation. The NAS may further verify if this state is considered as part
of NAS EMM-IDLE or EMM-CONNECTED, or any other state. For example, if the
NAS is aware of a dormant mode of operation the NAS may send a service
update message for requesting resources for dedicated bearers. This may be
done if the dormant mode is realized as a subset of EMM-CONNECTED.
Alternatively, it may be done regardless of the actual state that realizes
the dormant behavior. Alternatively, the NAS may be allowed to send a
service request in a dormant mode. Both the service update and service
request messages may be used. The NAS (EMM or ESM) may prohibit further ESM
requests when in a dormant mode. This may be done for a defined period of
time as per indication from lower layers or from the network. [0272]At any
time of operation, if the NAS identifies that the WTRU is not operating in
a dormant mode, the NAS may avoid using the service update message, except
it should be sent to inform the MME that the WTRU NAS is entering a dormant
mode. [0273]The NAS may, based on any triggers to enter a dormant mode or
based on a lower layer request to enter a dormant mode, send a message to
the MME to inform the MME about the WTRU NAS operation in a dormant mode.
The NAS may then enter a new state or keep a flag that indicates operation
in a 



-70- dormant mode. The NAS may enter a new state or keep the flag after a
confirmation or acknowledgement from the MME. The NAS may notify lower
layers or other entities (e.g., ESM) that the WTRU is operating in a
dormant mode. [0274]Alternatively, based on an indication received from the
WTRU, or based on a trigger in the MME, the MME may request the eNB to put
the WTRU in a dormant mode of operation. This may be done using SlAP
messages (e.g., WTRU CONTEXT MODIFICATION REQUEST) or any new message with
an IE defined to indicate that the eNB needs to put the WTRU in a dormant
mode. Upon reception of a request from the MME to put the WTRU in a dormant
mode, the eNB may then indicate to the WTRU to enter a dormant mode using
RRC messaging. The MME may send an NAS message to indicate to the WTRU that
a dormant mode is now active. Alternatively, the NAS in the WTRU may be
notified by the RRC or any other layer. [0275]Triggers may be defined to
put the WTRU in a dormant mode of operation (where the realization of
dormant mode may be either at the NAS, at the RRC, or both). In one
embodiment, the session management entity (e.g., NAS ESM) may observe that
the WTRU is transmitting packets that have certain characteristics (e.g., a
specific or maximum packet size, or specific inter-packet (or burst)
arrival time, or any other defined characteristic or their combination).
The session management entity may, as a result of observing certain traffic
pattern, install packet filters (locally and/or via signaling with the MME)
such that certain traffic packets may be grouped into at least one bearer,
which may be the XRB. Alternatively, the WTRU may send a new session
management message to the MME to inform/request operation in a dormant
mode. [0276]The session management entity in the WTRU may wait for an
acknowledgement before operating in a dormant mode. The acknowledgement may
be in the form of acknowledging the installment of packet filters in the
uplink and/or downlink, or it may be in the form of a request to install a
packet filter at the WTRU. The acknowledgement may be in the form of new
session management message. The acknowledgement may be sent by the network
(e.g., the MME). [0277]The session management entity may receive an
indication to enter a dormant mode and as a result may perform the
predefined actions. The indication may be local, for example, from
applications or from other entities in the WTRU such as, but not limited
to, user plane entities (e.g., the PDCP entity), which may have a
functionality to observe certain traffic patterns. The indication may be
received from another entity in the network, for example, from the session
management entity in the network (i.e., the MME). 



[0278]The session management entity may (e.g., NAS ESM), due to a trigger
to enter a dormant mode, indicate to the mobility management entity (e.g.,
NAS EMM) that the WTRU now enters a dormant mode. The EMM may perform the
predefined actions due to an indication from the ESM to enter a dormant
mode or due to the same triggers defined above (i.e., the actions defined
above may be apply to the EMM). [0279]FIG. 6 is a signaling diagram of an
example process 600 of entering a dormant mode in accordance with one
embodiment. Upon trigger at the WTRU (e.g., ESM or EMM entity of the NAS),
the NAS (ESM or EMM) decides to operate in a dormant mode (602). The
trigger may be the detection of transmission of small packets or any other
triggers. [0280]The NAS (ESM or EMM) transmits an NAS message to the
network (eNB) (604). The NAS message may be an ESM message, for example, to
install packet filters or an EMM message which may be defined to request a
dormant mode operation. Alternatively, the NAS may interact with the RRC to
indicate the need to enter a dormant mode without necessarily providing a
NAS message for transmission. In this case, the RRC may send an RRC message
to the eNB with an information element IE that indicates that the WTRU
wants to enter a dormant mode. [0281]The eNB forwards the received NAS
message to the MME (606). Alternatively, if the eNB receives the RRC
message with the IE indicating request to enter a dormant mode, the eNB may
send an existing or new S 1AP -72-  



message with the new IE (e.g., with a value set to that received from the
WTRU) towards the MME. The message may include TEIDs. [0282]The MME may
accept or reject the request based on configurations in the network. If the
MME accepts the request, the MME may trigger the modification of the
bearers towards the SGW (608). The SGW may initiate bearer modification
towards the PDN GW (not shown), and send a bearer modification response to
the MME (610). The MME may respond to the request to enter a dormant mode
by sending an NAS message (EMM or ESM) to the eNB with the result of the
request (612). Alternatively, the MME may inform the eNB via existing or
new S 1AP message about the result of the request to enter a dormant mode.
The message may include TEIDs. [0283]The eNB forwards any received NAS
message to the WTRU (614). The WTRU verifies the NAS (ESM or EMM) message
for the result of the request to enter a dormant mode. If the result
indicates that a dormant mode is accepted, the NAS may enter a dormant
mode. The NAS may additionally indicate to the RRC that the WTRU needs to
operate in a dormant mode. The RRC may enter a dormant state. The WTRU may
install packet filters if requested by the NAS message.
[0284]Alternatively, the eNB may send an RRC message with an IE indicating
the result of the dormant mode request. The RRC verifies the message and
may inform the NAS about the response. The NAS and/or the RRC may then
enter a dormant state and/or set a certain flag accordingly to reflect the
dormant mode behavior if the results indicates so. User plane data may be
transferred between the WTRU and the SGW in a dormant mode (616).
[0285]Embodiments for per-flow access barring in a dormant mode are
disclosed hereafter. The increase in an intermittent background traffic
from a large population of inactive WTRUs may significantly contribute to
generation of excessive load in the system, in particular during peak times
where other WTRUs may be active with services and/or data of higher
priority. Such load may include user plane traffic, access attempts on an
RACH, and control plane signaling, etc. The RACH overload may pre-empt
higher priority data to be -73-  



served. Control plane signaling related to radio resource management (RRM)
of background services may pre-empt useful user plane traffic for high
priority services. [0286]For WTRUs with an established RRC connection
and/or with configured dedicated resources, the network may use a
combination of QoS configuration parameters (per radio bearer) and
scheduling priorities (between RABs of a given WTRU and/or between
different WTRUs) to ensure that QoS requirements for different services are
met in a cell. Alternatively, the network may update the packet filters
such that one or more flows are discarded by the WTRU, which requires
involvement from the MME (NAS) to address a problem (congestion)
experienced by the eNB. [0287]For WTRUs with an established RRC connection
and/or with configured dedicated resources, the network may redistribute
WTRUs to other cells (using a handover) or release the WTRU RRC connection
(using the RRC connection release procedure possibly with redirection to
another cell) in case of overload in the system (e.g., few or no resources
available to serve higher priority data or WTRUs). [0288]For WTRUs in an
idle mode, the network may either signal in the system information
parameters that affect the behavior of WTRU's cell (re)selection procedure
(such that the cell has a lower likelihood of being selected), or use
mechanisms such as extended cell barring by which particular type of
services may be temporarily pre-empted access to the cell while others are
allowed (e.g., emergency calls). Extended cell barring relies on broadcast
of system information and is applicable in the IDLE mode, and the classes
are defined per WTRU. [0289]Embodiments for delaying or pre-empting one or
more WTRUs to access the system for a given period of time in combination
with the use of a dormant behavior are disclosed hereafter. The embodiments
may allow the network to perform some form of back-off for data associated
to certain types of services and/or to perform graceful degradation of such
services provided to one or more WTRUs, (e.g., for WTRUs that are using a
dormant behavior and/or for WTRUs configured with at least one XRB).
[0290]In the embodiments, back-off may be applied for certain types of 



services in combination with packet filters and/or radio bearer
configuration. The embodiments may be applied in the RRC CONNECTED or RRC
IDLE mode (e.g., with dormancy behavior such as packet filters and RAB
configuration that may remain in the WTRU's configuration), or in the RRC
DORMANT mode. [0291]The embodiments may be useful when the system reaches
an excessive load, by which data with higher priority may no longer be
served in the cell and/or admission control may no longer accept further
connections. Such conditions may be due to the system reaching the maximum
number of possible RRC connections, due to insufficient system capacity,
due to congestion of the control channels, and/or due to congestion on the
random access channels. [0292]When back-off is applied, a WTRU may not
access the system and/or perform a request for uplink resources (e.g.,
scheduling request using either dedicated resource or random access, or a
preamble transmission in the WTRUspecific PRACH occasion) for the user data
to which the back-off function is applicable. Alternatively, the WTRU may
delay any request related to the user data for which the back-off function
is applicable until a certain amount of data (that may be configurable) is
available for transmission in the WTRU's buffer. Alternatively, the WTRU
may refrain from sending any request related to the user data for which the
back-off function is applicable for data in excess of the prioritized bit
rate, or for DRBs of the WTRU's configuration. [0293]The WTRU may be
configured to determine one or more flows to apply the back-off function
(hereafter referred to as "applicable flows"), for example, based on at
least one of XRB, packet filters, service type and/or QoS parameters, or
the like, (which may be given as part of a DRB configuration).  [0294] The
WTRU may be configured to determine when to apply the back-off function to
the applicable flows, for example, based on at least one of a WTRU dormant
behavior, a WTRU state (e.g., a RRC DORMANT state), an implicit indication,
an explicit indication from the network (e.g., an overload indication -75-
broadcasted as part of system information and/or a indication of the
allowed service class in the cell), a specific subframe (e.g., a scheduling
occasion), or the like. [0295]The WTRU may be configured to determine how
long to apply the back-off function for the applicable flows. The WTRU may
apply the back-off function for a specific (configurable) amount of time.
The WTRU may apply the back-off function until the back-off function is no
longer applicable, e.g., when it no longer meets pre-defined conditions,
when the WTRU changes an RRC state, and/or when the dormant behavior is no
longer applicable. In addition, the WTRU may stop applying the back-off
function when a mobility event occurs (change of serving cell) either from
a cell (re)selection procedure that result in a different serving cell or
from the reception of a RRC connection reconfiguration with a mobility
control IE (e.g., handover). 



[0296]If the WTRU performs any uplink transmission that includes a BSR
while a back-off function is applied to some of its radio bearers, the WTRU
may report a non-zero amount of data for those radio bearers in a BSR, if
applicable.  [0297] A traffic class may represent a relative priority among
different service classes, (e.g., highest priority, high priority, medium
priority, low priority, lowest priority). The priority may be according to
an assigned integer, for example, [15, ..., 0] where 15 may represent the
highest priority. The traffic class may be a priority associated to a
logical channel group (LCG) associated to the radio bearer's configuration,
if applicable. [0298]In a dormant mode, the WTRU may pre-empt requests for
DRBs assigned with a low traffic class. For example, the WTRU may be
configured with a plurality of DRBs and one or more DRBs may be associated
with an XRB. The XRB may be associated with a traffic class. Alternatively,
a DRB may be associated with a traffic class. When operating in a dormant
mode, the WTRU may apply a back-off function for data corresponding to a
traffic class below a configured value, (e.g., the WTRU may not initiate a
request for uplink resources to the network). This may be applied when a
period for which the WTRU determines that the serving cell is in an
overloaded condition, for example, from -76- reception of system
broadcasting information. If the WTRU performs an uplink transmission for a
radio bearer of a higher traffic class, which transmission may include a
BSR, the WTRU may report in a BSR the amount of data for the DRBs
corresponding to the lower traffic class. [0299]In another embodiment, in a
dormant mode, the WTRU may pre- empt requests for data in excess of the
DRBs PRB. For example, the WTRU may be configured with a plurality of DRBs
and a DRB may be associated with a traffic class. In a dormant behavior,
the WTRU may apply a back-off function for data corresponding to a traffic
class below a configured value such that the WTRU may not initiate a
request for uplink resources to the network for data for the applicable
DRBs in excess of the PRB. This may be applied when the serving cell is in
a condition of overload, that may be determined based on reception of
system broadcasting information. [0300]A WTRU may be configured with a
plurality of packet filters. Each packet filter may be associated with an
index, (e.g. starting from 0 and up). The WTRU may have one packet filter
active at any time. The WTRU may consider the packet filter with the lowest
index as a default packet filter. The WTRU may change the active packet
filter based on an indication received from the network. This indication
may be received in the system information broadcast. The system information
broadcast may signal an index applicable to the WTRUs configured with a
plurality of packet filters in the cell. A WTRU may use a packet filter
different than the default packet filter if it operates in a dormant mode.
If a WTRU is configured with a number of packet filters and the highest
configured index is smaller than the value indicated by the system
broadcasting, the WTRU may use the index with the highest value. [0301]The
TDF-based control plane policing may consider the following 



cases: network-based and WTRU-based. In the network-based TDF-based control
plane policing, the unwanted user plane traffic patterns are identified at
the network (e.g., the PGW) and then the network correlates these patterns
with potential control plane events that may cause unwanted system
behavior. The network may then take actions to mitigate relevant control
plane congestion. In -77-  the WTRU-based TDF-based control plane policing,
the WTRU detects the unwanted user plane traffic pattern and either
notifies this behavior to the network for the network to take an action to
correlate control plane events and mitigate possible unwanted system
behavior, or enforces ADC-rules by correlating user plane traffic patterns
with control plane events and mitigate potentially harmful/undesirable
control plane events. [0302]FIG. 7 shows an example procedure for TDF-based
control plane policing in accordance with one embodiment. FIG. 7 shows both
network-based and WTRU-based TDF-based control plane policing. [0303]Based
on rules set by the PCRF or preconfigured by an operator, the PGW may
detect a traffic pattern. Upon detection of the traffic pattern, the PGW
reports this event to the PCRF (702). The PCRF receives the traffic
detection information and configures application detection and control
(ADC) rules in the PGW (704). The PGW uses these rules to identify
potential user plane traffic that may be later correlated with control
plane events (706). For example, the TDF in the PGW uses the provided rules
to identify the application within the service data flows by using an
application ID provided by the PCRF as part of the ADC rules. [0304]If the
PGW identifies a specific pattern according to the rules, the PGW may
notify control plane management entities about the user plane unwanted
behavior that may be correlated at the control plane management entity to
determine corrective actions. The corrective actions include, but are not
limited to, preventing certain control plane events such as sending a new
service request or a new RRC connection request for the purpose of
establishing a new connection. The PGW passes this notification to the MME,
for example, by sending an update bearer request through the SGW (708,
710). [0305]The MME correlates the traffic detection information with the 



known signaling patterns. The MME may then send an E-RAB MODIFY REQUEST or
DL NAS TRANSPORT message to either setup a new dormant bearer to prevent
the establishment and tearing down of short-lived connection for the
purpose of sending a few bytes, setup a new filter to direct packets to an
-78-  existing dormant bearer, or to communicate/notify the traffic pattern
identification to the eNB for the eNB to take further actions depending
resource availability (712). [0306]Alternatively, the MME send an E-RAB
MODIFY REQUEST or DL NAS TRANSPORT message or similar message to initialize
a back-off timer in the WTRU to prevent any new control plane message for
the duration of the back-off timer (712). The eNB may then forward this
timer to the WTRU via RRC signaling (714). Alternatively, the MME may send
the timer to the WTRU directly via NAS signaling. [0307]The back-off timer
may be applied to specific control plane messages, such as a service
request (i.e., when provided with this timer, the WTRU may not send a
service request (for any service) for the duration of the timer).
Alternatively, the WTRU may be allowed to send a service request for voice
calls, emergency calls, or other services. What services are allowed and
what services are not allowed may be provided to the WTRU.
[0308]Alternatively, the back-off timer may be applied to specific traffic
classes, or specific bearers or flows. For example, when the WTRU is
provided with a back-off timer, the WTRU may not transition to a connected
mode for traffic generated on a specific bearer or for a specific flow.
Alternatively, the back-off timer may be applied to the entire WTRU.
[0309]For the WTRU-based TDF-based control plane policing, the WTRU 



is configured with the ADC rules or the filtering information may be
provided to the WTRU, for example, during a bearer establishment. The WTRU
uses these rules to detect traffic patterns. Once the traffic pattern is
detected, the WTRU may send notification towards the PCRF (or any other
node, such as the MME) using, for example, a bearer resource request or a
generic transport of NAS messages (or any session or mobility management
NAS message) (702a). The WTRU may provide this indication to the MME, which
may then forward it to the PCRF via the SGW and the PGW using the CN
messages, such as a modify bearer request message. Alternatively, a new
message may be defined between  these nodes. Once this message (i.e.,
triggers from the WTRU) is received by the PCRF, the PCRF may take the
actions as in the operations 702-714 in FIG. 7.  [0310] Alternatively, the
WTRU may use the configured ADC rules to enforce some of the actions. The
WTRU may trigger the request of a dormant bearer as disclosed above.
Alternatively, the WTRU may route packets from the unwanted flow to a
dormant bearer. FIG. 8 shows routing of the packets from the unwanted flow
to an XRB. The user plane filter 802 in the WTRU, which may be controlled
in accordance with the TDF/ADC 806 configured by the PGW, routes the
matched traffic to the XRB 804. [0311]Alternatively, the WTRU may back-off
for the duration of a preconfigured time, refraining from sending specific
control plane messages for a specific flow or bearer, or sending any
control plane messages for the duration of the preconfigured timer.
[0312]Paging may be used to transmit paging information to a WTRU in RRC
IDLE and/or to indicate to a WTRU in RRC DORMANT the availability of
downlink data for the WTRU. Paging may be used to inform WTRUs in RRC IDLE,
RRC DORMANT, and RRC CONNECTED about a system information change, to inform
about an ETWS primary notification and/or ETWS secondary notification,
and/or to inform about a CMAS notification. [0313]The paging information is
provided to upper layers, which in response may initiate RRC connection
establishment, e.g., to receive an incoming call. The upper layers may in
response resume decoding of downlink control signaling at the physical
layer (e.g., to receive a short unicast data transfer). [0314]The network
may initiate the paging procedure by transmitting the paging message at the
WTRU's paging occasion. The network may address multiple WTRUs within a
paging message by including one paging record for each WTRU. EThe network
may indicate a change of system information, and/or provide an ETWS
notification or a CMAS notification in the paging message. 



[0315]Upon receiving the paging message, if in RRC IDLE, for each of the
paging record, if any, included in the paging message, if the WTRU-Identity
included in the paging record matches one of the WTRU identities allocated
by -80-  upper layers, the WTRU may forward the WTRU-Identity and the cn-Do
main to the upper layers. [0316]Upon receiving the paging message, if in
RRC DORMANT, for each of the paging record, if any, included in the paging
message, if the WTRUIdentity included in the paging record matches one of
the WTRU identities allocated by upper layers, the WTRU may indicate to the
lower layers that monitoring of downlink control signalling may be resumed.
[0317]If the systemInfoModification is included, the WTRU may re-acquire
the system information using the system information acquisition procedure.
If the etws-Indication is included and the WTRU is ETWS capable, the WTRU
may re-acquire SystemInformationBlockType 1 immediately, i.e., without
waiting until the next system information modification period boundary. If
the schedulingInfoList indicates that SystemInformationBlockType 10 is
present, the WTRU may acquire SystemInformationBlockType 10. If the
schedulingInfoList indicates that SystemInformationBlockType 1 1 is
present, the WTRU may acquire SystemInformationBlockType 1 1 . If the
cmas-Indication is included and the WTRU is CMAS capable, the WTRU may
re-acquire SystemInformationBlockType 1 immediately, i.e., without waiting
until the next system information modification period boundary. If the
schedulingInfoList indicates that SystemInformationBlockType 1 2 is
present, the WTRU may acquire SystemInformationBlockType 12 .
[0318]Embodiments. [0319]1.A method for controlling connectivity of a WTRU
to a 



network. [0320]2.The method of embodiment 1 comprising a WTRU determining a
characteristic and/or a priority of data to be transmitted. [0321]3.The
method of embodiment 2 comprising the WTRU transitioning from a connected
state or an idle state to a dormant mode on a condition that the
characteristic or the priority of the data matches a characteristics or a
priority for the dormant mode. [0322]4.The method of embodiment 3
comprising the WTRU operating using configuration for transmission of the
data, which is different from configuration used for the connected state or
the idle state. [0323]5.The method as in any one of embodiments 2-4,
wherein the WTRU in the dormant mode periodically monitors signals from a
plurality of cells and performs a WTRU-controlled mobility procedure such
that the WTRU selects one of the cells based on a pre-configured criteria
and camps on the selected cell.  [0324] 6. The method as in any one of
embodiments 2-5, wherein the WTRU in the dormant mode maintains a dedicated
resource for receiving a unicast traffic from a network. [0325]7.The method
as in any one of embodiments 2-6, wherein the WTRU sends a scheduling
request via either a PUCCH or a PRACH depending on the characteristics or
the priority of the data. 



[0326]8.The method as in any one of embodiments 2-7, wherein the WTRU sends
a scheduling request via a RACH by using either a first set of RACH
configuration or a second set of RACH configuration depending on the
characteristics or the priority of the data. [0327]9.The method as in any
one of embodiments 2-8, wherein the WTRU monitors a downlink transmission
from the selected cell using a dedicated WTRU-specific RNTI at the
WTRU-specific scheduling occasions and using a paging RNTI at the
WTRU-specific paging occasions while in the dormant mode.  [0328] 10. The
method as in any one of embodiments 2-9, comprising the WTRU in the dormant
mode transmitting a PRACH transmission on a WTRUspecific subframe.
[0329]11. The method of embodiment 10 wherein the PRACH transmission is to
indicate HARQ feedback or a priority of data pending for uplink
transmission. [0330]12. The method as in any one of embodiments 2-11,
wherein the WTRU performs CB-PUSCH transmission on a condition that the
WTRU has valid uplink timing alignment for transmission. WO
2012/154325PCT/US2012/031616 [0331]13. The method as in any one of
embodiments 2-12, wherein the WTRU sends RRC signaling indicating a request
for dormant mode. 



[0332]14. The method of embodiment 13, wherein the RRC signaling includes
information about traffic characteristics including at least one of
inter-packet or inter-burst arrival time and mean deviation, mobility
information, an index to a DRX configuration from a list of DRX
configurations, a mean packet size, and an aggregated bit rate. [0333]15.
The method as in any one of embodiments 2-14, comprising the WTRU in the
dormant mode sending an uplink transmission via a radio bearer configured
for the dormant mode. [0334]16.The method as in any one of embodiments
2-15, wherein the WTRU in the dormant mode sends an uplink user plane data
via control plane signaling. [0335]17. The method as in any one of
embodiments 2-16, wherein the WTRU exits the dormant mode and moves to the
idle state on a condition that the WTRU autonomously selects a new serving
cell. [0336]18. A WTRU for controlling connectivity to a network. [0337]19.
The WTRU of embodiment 18 comprising a processor configured to determine a
characteristic and/or a priority of data to be transmitted. 



[0338]20. The WTRU of embodiment 19 wherein the processor is configured to
transition from a connected state or an idle state to a dormant mode on a
condition that the characteristic or the priority of the data matches a
characteristics or a priority for the dormant mode. [0339]21. The WTRU of
embodiment 20 wherein the processor is configured to operate using
configuration for transmission of the data, which is different from
configuration used for the connected state or the idle state. [0340]22. The
WTRU as in any one of embodiments 19-21, wherein the processor is
configured to, in the dormant mode, periodically monitor signals from a
plurality of cells and perform a WTRU-controlled mobility procedure to
select and camp on a cell. WO 2012/154325PCT/US2012/031616 [0341]23. The
WTRU as in any one of embodiments 19-22, wherein the processor is
configured to, in the dormant mode, maintain a dedicated resource for
receiving a unicast traffic from a network. [0342]24. The WTRU as in any
one of embodiments 19-23, wherein the processor is configured to send a
scheduling request via either a PUCCH or a PRACH depending on the
characteristics or the priority of the data. 



[0343]25. The WTRU as in any one of embodiments 19-24, wherein the
processor is configured to send a scheduling request via a RACH by using
either a first set of RACH configuration or a second set of RACH
configuration depending on the characteristics or the priority of the data.
[0344]26. The WTRU as in any one of embodiments 19-25, wherein the
processor is configured to monitor a downlink transmission from the
selected cell using a dedicated WTRU-specific RNTI at the WTRU- specific
scheduling occasions and using a paging RNTI at the WTRU- specific paging
occasions while in the dormant mode. [0345]27. The WTRU as in any one of
embodiments 19-26, wherein the processor in the dormant mode is configured
to transmit a PRACH transmission on a WTRU-specific subframe. [0346]28. The
WTRU as in any one of embodiments 19-27, wherein the PRACH transmission is
to indicate HARQ feedback or a priority of data pending for uplink
transmission. [0347]29. The WTRU as in any one of embodiments 19-28,
wherein the processor is configured to perform CB-PUSCH transmission on a
condition that the WTRU has valid uplink timing alignment for transmission.
[0348]30. The WTRU as in any one of embodiments 19-29, wherein the 



processor is configured to send RRC signaling indicating a request for
dormant mode. [0349]31. The WTRU of embodiment 30, wherein the RRC
signaling includes information about traffic characteristics including at
least one of inter- packet or inter-burst arrival time and mean deviation,
mobility information, an  index to a DRX configuration from a list of DRX
configurations, a mean packet size, and an aggregated bit rate. [0350]32.
The WTRU as in any one of embodiments 19-31, wherein the processor in the
dormant mode is configured to send an uplink transmission via a radio
bearer configured for the dormant mode. [0351]33.The WTRU as in any one of
embodiments 19-32, wherein the processor in the dormant mode is configured
to send an uplink user plane data via control plane signaling. [0352]34.
The WTRU as in any one of embodiments 19-33, wherein the 



processor is configured to exit the dormant mode and move to the idle state
on a condition that the WTRU autonomously selects a new serving cell.
[0353]Although features and elements are described above in particular
combinations, one of ordinary skill in the art will appreciate that each
feature or element can be used alone or in any combination with the other
features and elements. In addition, the methods described herein may be
implemented in a computer program, software, or firmware incorporated in a
computer-readable medium for execution by a computer or processor. Examples
of computer-readable media include electronic signals (transmitted over
wired or wireless connections) and computer-readable storage media.
Examples of computer-readable storage media include, but are not limited
to, a read only memory (ROM), a random access memory (RAM), a register,
cache memory, semiconductor memory devices, magnetic media such as internal
hard disks and removable disks, magneto-optical media, and optical media
such as CD-ROM disks, and digital versatile disks (DVDs). A processor in
association with software may be used to implement a radio frequency
transceiver for use in a WTRU, UE, terminal, base station, RNC, or any host
computer. ***  CLAIMS        1. A method for controlling connectivity of a
wireless transmit/receive unit (WTRU) to a network, the method comprising:
a WTRU determining a characteristic and/or a priority of data to be
transmitted;       the WTRU transitioning from a connected state or an idle
state to a dormant mode on a condition that the characteristic or the
priority of the data matches a characteristics or a priority for the
dormant mode; and       the WTRU operating using configuration for
transmission of the data, which is different from configuration used for
the connected state or the idle state.        2. The method of claim 1
wherein the WTRU in the dormant mode periodically monitors signals from a
plurality of cells and performs a WTRUcontrolled mobility procedure such
that the WTRU selects one of the cells based on a pre-configured criteria
and camps on the selected cell. 



3. The method of claim 1 wherein the WTRU in the dormant mode maintains a
dedicated resource for receiving a unicast traffic from a network.
4. The method of claim 1 wherein the WTRU sends a scheduling request via
either a physical uplink control channel (PUCCH) or a physical random
access channel (PRACH) depending on the characteristics or the priority of
the data.        5. The method of claim 1 wherein the WTRU sends a
scheduling request via a random access channel (RACH) by using either a
first set of RACH configuration or a second set of RACH configuration
depending on the characteristics or the priority of the data. WO
2012/154325PCT/US2012/031616        6. The method of claim 1 wherein the
WTRU monitors a downlink transmission from the selected cell using a
dedicated WTRU-specific radio network temporary identity (RNTI) at the
WTRU-specific scheduling occasions and using a paging RNTI at the
WTRU-specific paging occasions while in the dormant mode.        7. The
method of claim 1 further comprising:       the WTRU in the dormant mode
transmitting a physical random access channel (PRACH) transmission on a
WTRU-specific subframe.        8. The method of claim 7 wherein the PRACH
transmission is to indicate hybrid automatic repeat request (HARQ) feedback
or a priority of data pending for uplink transmission.        9. The method
of claim 1 wherein the WTRU performs contention based physical uplink
shared channel (CB-PUSCH) transmission on a condition that the WTRU has
valid uplink timing alignment for transmission.        10. The method of
claim 1 wherein the WTRU sends RRC signaling indicating a request for
dormant mode, wherein the RRC signaling includes information about traffic
characteristics including at least one of inter-packet or inter-burst
arrival time and mean deviation, mobility information, an index to a
discontinuous reception (DRX) configuration from a list of DRX
configurations, a mean packet size, and an aggregated bit rate.        11.
The method of claim 1 further comprising: 



the WTRU in the dormant mode sending an uplink transmission via a radio
bearer configured for the dormant mode.        12. The method of claim 1
wherein the WTRU in the dormant mode sends an uplink user plane data via
control plane signaling. -87-         13. The method of claim 1 wherein the
WTRU exits the dormant mode and moves to the idle state on a condition that
the WTRU autonomously selects a new serving cell.        14. A wireless
transmit/receive unit (WTRU) for controlling connectivity to a network, the
WTRU comprising:       a processor configured to determine a characteristic
and/or a priority of data to be transmitted, transition from a connected
state or an idle state to a dormant mode on a condition that the
characteristic or the priority of the data matches a characteristics or a
priority for the dormant mode, and operate using a set of configuration for
transmission of the data, which is different from a set of configuration
used for the connected state or the idle state.        15. The WTRU of
claim 14 wherein the processor is configured to, in the dormant mode,
periodically monitor signals from a plurality of cells and perform a
WTRU-controlled mobility procedure to select and camp on a cell.        16.
The WTRU of claim 14 wherein the processor is configured to, in the dormant
mode, maintain a dedicated resource for receiving a unicast traffic from a
network.        17. The WTRU of claim 14 wherein the processor is
configured to send a scheduling request via either a physical uplink
control channel (PUCCH) or a physical random access channel (PRACH)
depending on the characteristics or the priority of the data.        18.
The WTRU of claim 14 wherein the processor is configured to send a
scheduling request via a random access channel (RACH) by using either a
first set of RACH configuration or a second set of RACH configuration
depending on the characteristics or the priority of the data. 



19. The WTRU of claim 14 wherein the processor is configured to monitor a
downlink transmission from the selected cell using a dedicated WTRUspecific
radio network temporary identity (RNTI) at the WTRU-specific scheduling
occasions and using a paging RNTI at the WTRU-specific paging occasions
while in the dormant mode.        20. The WTRU of claim 14 wherein the
processor in the dormant mode is configured to transmit a physical random
access channel (PRACH) transmission on a WTRU-specific subframe.        21.
The WTRU of claim 20 wherein the PRACH transmission is to indicate hybrid
automatic repeat request (HARQ) feedback or a priority of data pending for
uplink transmission.        22. The WTRU of claim 14 wherein the processor
is configured to perform contention based physical uplink shared channel
(CB-PUSCH) transmission on a condition that the WTRU has valid uplink
timing alignment for transmission.        23. The WTRU of claim 14 wherein
the processor is configured to send RRC signaling indicating a request for
dormant mode, wherein the RRC signaling includes information about traffic
characteristics including at least one of inter-packet or inter-burst
arrival time and mean deviation, mobility information, an index to a
discontinuous reception (DRX) configuration from a list of DRX
configurations, a mean packet size, and an aggregated bit rate.        24.
The WTRU of claim 14 wherein the processor in the dormant mode is
configured to send an uplink transmission via a radio bearer configured for
the dormant mode.  WO 2012/154325PCT/US2012/031616        25. The WTRU of
claim 14 wherein the processor in the dormant mode is configured to send an
uplink user plane data via control plane signaling. 



26. The WTRU of claim 14 wherein the processor is configured to exit the
dormant mode and move to the idle state on a condition that the WTRU
autonomously selects a new serving cell. 














