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Mobile networks have experienced continuous increases in
data traffic due in part to the introduction of new mobile
sarvices and applications. Such traffic may be characterized
by its high level of burstiness and/or small packet sizes. In
Universal Mobile Telecommunications Systems (UMTS),
mobile devices experiencing varying traffic demands may be
maintained in non-fully connected states during periods of
low activity., such as. but not limited to CELIL._FACH or
CELI. PCH. The non-fully connected states may help to
provide a user experience that is closer to “alwayvs-on con-
nectivity,.”” while maintaining low battery consumption.

SUMMARY

Systems, methods, and instrumentalities are disclosed fora
wireless tramsmit/receive unit (WTRU) to transmit uplink
information. The WTRUJ may have information such as data
or control information to transmitto a network. The (W TRLUD
may reguest a common enhanced dedicated channel
(E-IDCH) resource from the network. The WTRU may receive
an indication from the network to fallback using a random
access channel, e.g. a Release 99 Random Access Channel
(RO99 RACTHD. a Release 99 Physical Random Access Channel
(R99 PRACH), etc. The indication may be received via an
acuisition indicator (E-AJl). The indication may be a value of
the E-Al The WTRU may determine whether aa condition is
met. The WTRU may transmit the uplink information over the
RO9 PRACH it the condition is met.

The condition may be met if one or more of the following
is established: the channel for transmission is capable of
being mappedtothe R99 RACTH!:; the channel for transmission
nmay be configured with a fixed Radio T.ink Control (RI.C)
Protocol Data Unit (PDU) size:; or the channel for transmis-
sio11 belongs to a list of channels that is predefined in the
WTRU, whereby the list may include one or more of a com-
nmon control channel (CCCH) or a dedicated control channel
(IDCCH). Iifthe condition is not met, the WIRU may back off
from accessing the network, ignore the indication from the
network to fallback to the R99 PR ACTHL, wait for a time, and
attempt to access the network.

DESCRIPTION OF THE DRAWINGS

FIG. TA is a system diagram of an example communica-
tions system in which one or more disclosed embodiments
may be imiplemented.

FIG. 1B is a systein diagram of an example wireless trans-
mit/receive unit (W TRU) that may be used within the com-
munications system illustrated in FIG. 1A

FIG. 1C is a system diagram of an example radio access
network and an example core network that may be used
within the commumications system illustrated in FIG. 1AL
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FIG. 11D is a system diagram of another example radio
access network and another example core network that may
be used within the communications system illustrated in FIG.
1A

FI(G. 1TE is a system diagram of another example radio
access network and another example core network that may
be used within the communications system illustrated in FI1G.
I AL

F1G. 2 illustrates an exemplary fallback.

DETAILED DESCRIPTION

A detailed description of illustrative embodiments will
now be described with reference to the wvarious Figures.
Although this description provides a detailed example of
possible implementations, it should be noted that the details
are intended to be exemplary and in no way limit the scope of
the application.

FIG. 1A is a diagram of an example commmunications sys-
tem 100 in which one or more disclosed embodiments may be
implemented. The communications systerm 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
systerm resources, including wireless bandwidth.  For
example, the communications systems 100 may employ one
or more channel access methods., such as code daivision mul-
tiple access (CDMA), time division multiple access
(TDMA)., frequency division multuple access (FIDVLAYD,
orthogonal FDMA (OFDMLA). single-carrvier FIDMA (SC-
FIDM.AD, and the like.

As shownin FIG. 1.4 the communications systeim 100 may
incluade wireless transmit/receive units ( WIEIRUs) 1024, 1025,
102c, and/or 1024 (which generally or collectively may be
referred to as WITRU 102). a radio access network (RAN)D
103/104/105, a core network 106/7107/109_, a public switched
telephone network (PSTIN) 108, the Internet 110, and other
networks 112, though it will be appreciated that the disclosed
embodiments contemplate any number of WTRUSs, base sta-
tions, networks, and/or network elements. IHach of the
WTRIEIs 102a., 10245, 102+, 1024 may be any type of device
configured to operate and/or communicate in a wireless enrvi-
romment. By way of example, the WTRUs 102, 1025, 102,
1024 may be configured to transmit and/or receive wireless
signals and may include user egquipment (UKE), a mobile sta-
tion, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PIDA), a smartphone., a
laptop, aa netbook, a personal computer, aa wireless sensor,
consuwuner electronics. and the like.

The commmunications systems 100 may also include a base
station 1 14 and a base station 11445 Each of the base stations
114a, 1145 may be any type of device configured to wire-
lessly interface with at least one of the WTRIUIs 102a, 1025,
102c, 1024 to facilitate access 1o one or nMore communication
networks, such as the core network 106/107/109, the Internet
110, and/or the networks 112, By way of example, the base
stations 114a., 1145 may be a base transceliver station (BTS),
a Node-I3, an elNode 13, a ITome Wode 12, a Flome elNode I3, a
site controller, an access point (AP), a wireless router, and the
like. Whiile the base stations 114a. 1145 are each depicted as
a2 single element, it will be appreciated that the base stations
114, 1145 mayv include any number of interconnected base
stations and/or network elements. :

The base station 114ag may be part of the RAN 103/104/
108, which may also include other base stations and/or net-
work elements (not shown), such as a base statioir controller
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(BSC), a radico network conwuroller (RINC), relay nodes, etc.
The base station 1l4ag and/or the base station 1145 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. Forexample. the cell associated with the base station
114g may be divided into three sectors. Thus, in one embodi-
ment, the base station 114a may include three transceivers,
i.e., one for each sector of the cell. In another embodiment, the
base station 114 may employ multriple-input multiple output
(MIMO) technology and. therefore, may utilize multiple
transceivers for each sector of the cell.

The base stations 11d4a, 1145 may communicate with one
or more of the WTRUs 102a., 1025, 102, 1024 over an air
interface 115/116/117. which may be any suitable wireless
comumunication link (e.g., radio frequency (RF)., microwave,
infrared (IR), ultraviolet (UUV), visible light. etc.). The air
interface 115/116/117 may be established using any suitable
radio access technology (RAT).

More specifically, as noted above., the cormununications
systemn 100 may be a multiple access system and may employv
one or more chanmnel access schemes, such as CIDMAL
TIDNM A, FIDMA., OFIDMA, SC-FID>DMA., and the like. For
example, the base station 114dqa in the RAN 103/104/105 and
the WTRUs 102a., 1025, 102¢ may implement a radio tech-
nology such as Universal Mobile Telecomumunications Sys-
tem (UDMTS) Terrestrial Radio Access (UTR.A), which may
establishh the air interface 115/116/117 using wideband
CIDMA (WCDMA). WCDNLA 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 (HHSTITPA).

In another embodiment, the basc station 114da and the
WTRUs 1024, 10245, 102c may implement a radio technology
such as Evolved UMTS Terrestrial Radio Access (IE-TUUTIRA).
which may establish the air interface 115/116/1 17 using l.ong
Term Evolution (LTE) and/or L'TE-Advanced (L TE-A).

In other embodiments, the base station 114a and the
WITRUs 102a, 1025, 1020 may implement radio technologies
such as IEEE 802.16 (d.e.. Worldwide Interoperability for
Microwave Access (WIiMAX)), CIOMA2000, CIDAMA2000
1x, CDOMA2000 ENV-1DO. Interim Standard 2000 (IS-2000),
Interim Standard 95 (IS-953, Interim Standard 856 (IS-856).
Global System for Maobile communications (GSNM).
Enhanced IData rates for GSM Eveolution (EDGE), GSM
EDGE (GERAN)., and the like.

The base station 1145 in FIG. 1A may be a wireless router,
Home WNWode B, Home elNode B, or access point, for example,
and may utilize any suitable RAT for tacilitating 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 11456 and the WTRUs 102¢c, 1024 may imple-
ment a radio technology such as TEEERE 802.11 to establish a
wireless local area network (WILAN). In another embodi-
ment, the base station 1145 and the WTRUs 102«. 1024 may
implement a radio technology such as TEEE 802.15 to estab-
lish a wireless personal area network (WPEPAN). In vetr another
embodiment, the base station 11445 and the WTRUs 102,
1024 may utilize a cellular-based RAT (e.g.. WCIOMAL
CDMA2000, GSM., LTE, LTE-A, etc.) to establish a picocell
or femtocell. As shown in FIG. 1. A, the base station 1145 may
have a direct connection to the Internet 110. Thus, the base
station 1145 may notbe required to access the Intermnet 110 via
the core network 106/107/109.

The RAN 103/104/105 may be in communication with the
core networlk 106/7107/7109. which may be any tvpe of net-
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work configured to provide voice, data, applications, and/or
volice over internet protocol (VolIP) services to one or more of
the WTRUs 102a, 10256, 102, 1024. For example, the core
network 106/107/109 may provide call control, billing ser-
vices, mobile location-based services, pre-paid calling, Inter-
net connectivity, video distribution. etc., and/or perform high-
level security fanctions. such as user authentication.
Althouglh not shovwn in FIG. 1 A it will be appreciated that the
RAN 103/104/105 and/or the core network 106/107/109 may
be in direct or indirect communication with other R ANs that
employ the saime RAT asthe RAN 103/104/7105 or a different
RAT. For example, in addition to being connected to the RAN
103/104/105, which mayv be utilizing an E-UTR.A radio tech-
nology. the core network 106/7107/109 may also be inn com-
munication with another RAN (notshown) employing a GSML
radic technology.

The core network 106/107/109 may also serve as a gateway
for the WTRUs 102a, 1024, 102+, 1024 to access the PSTIN
108, the Internet 110, and/or other networks 112. The PSTIN
108 may include circult-switched telephone networks that
provide plain old telephone service (POTS). The Internet 110
may inclade a global system of interconnected computer
networks and devices that use common comumunication pro-
tocols, such as the transmission control protocol (TCP), user
datagram protocol (UDP) and the internet protocol (IP) in the
TCP/IP internet protocol suite. The networks 112 may
inchade 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 RAL as the
RAN 103/104/105 or a different RAT.

Some or all of the WTRUs 102a., 1025, 102+, 1024 in the
communications system 100 may include multi-mode capa-
bilities. 1.e., the WTRUs 1024, 1025, 102, 1024 may include
multiple transceivers for communicating with different wire-
less networks over different wireless links. For example, the
WITRU 102¢ shown in FIG. 1A may be configured to com-
mumnicate with the base station 114a, which may employ a
cellular-based radio technology. and with the base station
1145, which may employ an IEEE 802 radio technology.

1. 1B 1s a system diagram of an example WTRIUJ 102, As
shown in FIG. 1B, the WITIRU 102 may include a processor
118, o transceiver 120, a transmit/receive element 122, a
speaker/microphone 124, a keypad 126, a display/touchpad
128, non-removable memory 130, removable memory 132, a
power source 134, a global positioning svsten (GPS) chipset
136, and other peripherals 138. It will be appreciated that the
WTRU 102 may include any sub-combination of the forego-
mg celements while remaining consistent with an embodi-
ment. Also, embodiments contemplate that the base stations
14 and 1145, and/or thhe nodes that base stations 114a and
1145 may represent, such as but not limited to transceiver
station (BTS). a Node-B, a site controller, an access polnt
(AP). a home node-B, an evolved home node-B (eNodeR), a
home evolved node-B (FHelNERB). a home evolved node-13 gate-
way, and proxy nodes, among others, may include some or all
of the elements depicted in FIG. 1B and described herein.

The processor 118 may be a general purpose processor, a
special purpose processor, a conventional processor, a digital
signal processor (IDSP). a plurality of microprocessors. one or
IMOore microprocessors in association with a IDSP core, a con-
troller, a microcontroller, Application Specific Integrated Cir-
cuits (ASICs), Field Programmable Gate Array (FPGAs) cir-
cuits. any other type of integrated circuit IC), a state
machine, and the like. The processor 118 may perforim signal
coding, data processing, power control, input/output process-
ing. and/or any other functionality that enables the W TRU
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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 compo-
nents, it will be appreciated that the processor 118 and the
transceiver 120 may be integrated together in an electronic
package or chip.

The transmit/receive element 122 may be configured to
transmit signals 1o, or receive signals from. a base station
(e.g., the base station 114a) over the air interface 115/116/
117. 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 yvet 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.

In addition. although the transmit/receive element 122 is
depicted in FIG. 18 as a single element, the WITIRUI 102 may
include any number of transmit/receive elements 122, More
specifically, the WITRIUI 102 may employ MIMO technology.
Thus, in one embodiment, the WTRU 102 may include two or
more tramsmit/receive clements 122 (e .., multiple antennas)
for transmitting and receiving wireless signals over the air
interface 115/116/117.

The tramsceiver 120 may be configured to modulate the
signals that are to be transmitted by the transmit/receive ele-
ment 122 and to demodulate the signals that are received by
the transmit/receive element 122 . As noted above, the WITIRLJ
102 may have multi-mode capabilities. Thus, the transceiver
120 may include multiple transceivers for enabling the
WTRU 102 to cormumunicate via multiple RATs. such as
UTRA and TELRE 802,11, tor example.

The processor 118 of the WITIRU 102 may be coupled to.
and may receive user input data from. the speaker/micro-
rhone 124, the keypad 126, and/or the displayv/touchpad 128
(e.z., a liguid crystal display (L.CT1D) display unit or organic
may also coutput user data to the speaker/microphone 124 the
keypad 126, and/or the display/touchpad 128. In addition, the
processor 118 may access mformation from, and store data i,
any ttype of suittable memory, such as the non-removable
memory 130 and/or the removable memory 132. The non-
removable memory 130 may include random-access memory
(RAND. read-only memory (ROM)}, a hard disl, 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 (SID) memory card,. and the
lilkke. Inn other embodiments, the processor 118 may access
information from., and store data in, memory that is not physi-
cally located on the WTRTJ 102, such as on a server or a home
computer (1ot showin).

The processor 118 may receive power from the power
source 134, and may be configured to distribute and/or con-
trol the power to the other components in the WTRU 102, The
power source 134 may be any suitable device for powering
the WTRU 102. For example, the power source 134 may
include cone or more dry cell batteries (e.g., nickel-cadmium
(INiCd), nickel-zinc (NiZn), nickel metal hyvdride (NiMED),
Iithium-ion (ILi-ion), etc.l), solar cells, fuel cells, and the like.

The processor 118 may also be coupled to the (GPS chipset
136, which may be configured to provide location informa-
tion (e.g.. longitude and latitude) regarding the current loca-
tion of the WTRU 102. In addition to, or in lieu of, the
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information from the GPS chipset 136, the WTRU 102 may
receive location information over the air interface 115/116/
117 from a base station (e.g., base stations 114« 1145) and/or
determine its location based on the timing of the signals being
received froim two or more nearby base stations. It will be
appreciated that the WTRUT 102 may acguire location infor-
mation by way of any suitable location-determination method
while remaining consistent with an embodiment.

The processor 118 may further be coupled to other periph-
erals 138, which may inclade one or more software and/or
hardware modules that provide additional features, function-
ality 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
wvideo)., a universal serial bus (USB) port, a vibration device.
a television transceiver, a hands free headset, a Bluetooth«®
module., a frequency modulated (FM) radio unit, a digital
music player, a media player, a video game plaver module, an
Internet browser. and the like.

FIG. 1C is a systen: diagram of the RAN 103 and the core
network 106 according to an embodiment. As noted above,
the RAN 103 may employ a UTRA radio technology to
communicate with the WITIRIUs 102a, 1025, 102+ over the air
interface 115. The RAN 103 may also be in communication
with the core network 106. As shovwn in FIG. 1C., the RAN
103 may include Node-Bs 140a. 14056, 1400, which may each
inchide one or more transceivers for communicating with the
WITRUs 1024, 1025, 102 over the air interface 115. The
Node-Bs 1404, 1405, 140c may each be associated with a
particular cell (not shown) within the RAN 103. The RAN
103 may alsoinclude RINCs 142a,. 14245, 1t will be appreciated
that the RAN 103 may include any number of WNWode-Bs and
RNCs while remaining consistent with an embodiment.

As shown in FIG. 1C the Node-Bs 140q, 1405 may be in
communication with the RINC 142a. Additonally, the
Node-I13 140c may be in communication with the RINC 14254.
The Node-Bs 140a, 14056, 1400 may cormunmunicate with the
respective RINCs 1424, 1425 via an [ub interface. The RINCs
142a. 1425 may be in communication with one another via amn
Iur interface. Each of the RINCs 142qa, 1425 may be config-
ured to control the respective Node-13s 140a., 1405, 1400 to
whiclh it is connected. In addition, each of the RINCs 142,
1425 mav be configured to carry out or support other func-
tionality, such as outer loop power control, load control,
admission control, packet scheduling, handover control, mac-
rodiversity. security functions, data encryption. and the like.

The core network 106 shown in FIG. IC may include a
media gateway (WMIGW) 144, a mobile switching center
(MSCH 146, a serving GPRS support node (SGSIN) 148, and/
or a gateway (GPRS support node ((GGSN) 150, While each of
the foregoing clements are depicted as part of the core net-
work 106, itwill be appreciated that any one ofthese elements
may be owned and/or operated by an entity other than the core
network operator.

The RINC 142« in the RAN 103 may be connected to the
MSC 146 in the core network 106 via an IuCS interface. The
MSC 146 may be connected to the MGW 144, The MSC 146
and the MGW 144 may providethe WTRUs 102a, 1025, 102c¢
with access to circuit-switched networks., such as the PSTN
108, to facilitate communications between the WTRIITs 102,
10256, 102 and traditional land-line comunmunications
devices.

The RINC 142« in the RAN 103 may also be connected to
the SGSIN 148 in the core network 106 via an [uPS intertace.
The SGSN 148 may be connected to the GGSNN 150. The
SGSN 148 and the GGSIN 150 mayv provide the WTRUs 1024,
1025, 102c with access to packet-switched networks, such as
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the Internet 110. to facilitate commumications between and
the WTRUs 102, 1025, 102c and IP-enabled devices.

As noted above, the core networlk 106 mayv also be con-
nected to the networks 112, which may include other wired or
wireless networks that are owned and/or operated by other
service providers.

FIG. 11D is a systemm diagram of the RAN 104 and the core
network 107 according to an embodiment. As noted above,
the RAN 104 may employ an E-UTRA radio technology to
commumicate with the WIRUIs 102a., 1024, 102 over the air
interface 116. The RAN 104 may also be in conumunication
with the core network 107.

The RAN 104 may include elNode-BBs 160a, 1604, 160,
though it will be appreciated that the RAN 104 mav include
any number of elNode-Bs while remaining consistent with an
cmbodiment. The eNode-Bs 160a, 16056, 160c may cach
inchade one or more transceivers for communicating with the
WITI'RUs 102@. 1025, 102« over the air interface 116. In one
embodiment. the eNode-Bs 160«a., 16045, 160c may implement
MIMO techmnology. Thus, the elNode-B 160qa, for example,
may use multiple antennas to transmit wireless signals to, and
receive wireless signals from, the WTRUJ 102«a.

Each of the eNode-I3s 160a, 1605, 160« may be associated
withh a particular cell (not shown) and may be configured to
handle radio resource management decisions, handover deci-
sions, scheduling of users in the uplink and/or downlink, and
the like. As shovwn in FIG. 112>, the eNode-I3s 160a. 1604,
1600 may communicate with one another over an X2 inter-
face.

The core network 107 shovwn in FIG. 112 may include a
mobility management gateway (WIME)}) 162, a serving gate-
way 164, and a packet data nerwork (PIDIN) gateway 166.
While each of the foregoing elements are depicted as part of
the core network 107, 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.

The MME 162 may be connected to each ot the elNode-Bs
160a, 1605 160 inthe RAN 104 via an S1 interface and may
serve as a control node. For example, the MME 162 may be
responsible for authenticating users of the WITIRUs 102,
1025, 102, bearer activation/deactvation. selecting a par-
ticular serving gateway during an initial attach of the W T RUIs
1024, 1025, 102« and the like. The MME 162 may also
provide a control plane function for switching berween the
RAN 104 and other RANs (not shown) that employ other
radio technologies, such as GSM or WCIDNL AL

The serving gateway 164 miav be connected to each of the
eNode-Bs 160ag. 16045, 1600 in the RAN 104 via the S1
intertface. The serving gateway 164 may generally route and
forward user data packets to/from the WTRUs 102a. 1025,
102« The serving gateway 164 may also perform other func-
tions. such as anchoring user planes during inter-eNode B
handovers, triggering paging when downlink data is available
for the WTRUIs 102a, 1025, 102, managing and storing
contexts of the WITRUs 102a. 1024, 102, and the like.

The serving gateway 164 may also be connected to the
PIDIN gateway 166, which may provide the WITRUs 102,
1025, 102« with access to packet-switched networks, stich as
the Internet 110, to facilitate communications between the
WTRUs 102a. 1025, 102+ and IP-enabled devices.

The core network 107 may facilitate comumunications with
other networks. For example, the core network 107 may pro-
vide the WTRUs 102a. 1025, 102c with acceess to circuit-
switched networks. such as the PSTIN 108, to facilitate com-
munications between the WITIRUs 102, 10245, 1020 and
traditional land-line communications devices. For example.
the core network 107 may include, or may communicate with,
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an IP gateway (e.g.. an IP multimedia subsystem (IMS)
server) that serves as an interface between the core naetwork
107 and the PSTIN 108. In addition, the core network 107 may
provide the WTRUIs 102a, 1024A. 102« with access to the
networks 112, which may include other wired or wireless
networks that are owned and/or operated by other service
providers.

FI1G. 1E is a system diagram of the RAN 105 and the core
network 109 according to anembodiment. The RAN 105 may
be an access service network (ASN) that employvs IEEE
KRO2.16 radio technology to communicate with the W TRUs
102a, 1025, 102 over the air interface 117. As will be further
discussed below, the comumunication links between the dif-
ferent functional entities of the WIRUs 102a, 1025, 102, the
RAN 105, and the core network 109 may be defined as ref-
erence points.

As shown in FIG. 1E. the RAN 105 may include base
stations 180a. 1805, 180c, and an ASN gateway 182, though
it will be appreciated that the RAN 105 may include any
number of base stations and ASN gateways while remaining
consistent with an embodiment. The base stations 180,
1805, 180 may each be associated with a particular cell (not
shown) in the RAN 105 and may eaclh include one or more
transceivers Tor communicating withh the WITIRUs 102, 1025,
102c over the air interface 117. In one embodiment, the base
stations 180a, 1805, 180c may implement MIMO technol-
ogy. Thus. the base starion 180«, for example, may use mul-
tiple antennas to tramsmit wireless signals to, and receive
wireless signals from, the WITIRU 102g. The base stations
180a. 1804, 180 mayv also provide mobility management
functions, such as handoif wriggering., tunnel establislhhiment.
radio resource management, traffic classification, quality of
service (Qo3) policy ecanforcement. and the like. The ASN
gateway 182 may serve as a traflic aggregation point and may
be responsible for paging. caching of subscriber profiles.
routing to the core network 109, and the like.

The air interface 117 between the WITRUs 102&. 10256,
102 and the RAN 10S may be defined as an R1 reference
point that implements the IEEE 802,16 specification. In addi-
tion, each of the WTRUs 102, 1024H, 1020 may establish a
logical interface (not shown) with the core network 109. The
logical intertace between the WITRUs 102¢. 10256, 1020 and
the core network 109 may be defined as an R2 reference point,
which may be used for authentication, authorization. TP host
configuration management. and/or mobility management.

The commumication link betvween each of the base stations
180a. 18056, 1800 may be defined as an R8 reference point that
includes protocols for facilitating WTRU handovers and the
transfer of data between base stations. The communication
Iink bertween the base stations 180a, 180546, 180« and thhe ASN
gateway 182 may be defined as an R6 reference point. The R6
reference point may include protocols for facilitating mobil-
ity management based on mobility events associated with
ceach ofthe WIRUs 102a, 1024, 102c.

As shown in FIG. 1E, the RAN 105 may be connected to
the core network 109. The comumunication link between the
RAN 105 and the core network 109 may defined as an R3
reference point that includes protocols for facilitating data
transter and mobility management capabilities, for example.
The core network 109 may include a miobile IP home agent
(MIP-HA) 184, an authentication, authorization, accounting
(AAA) server 186, and a gateway 188. While each of the
foregoing elements are depicted as part of the core network
109, 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.
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The MIP-HA may be responsible for TP address manage-
ment, and may enable the WTRUs 102a, 1025, 102¢ to roam
between different ASNs and/or different core networks. The
MIP-FIA 184 may provide the WTRUIs 102a. 10248, 102 with
access ta packet-switched networks., such as the Internnetr 110,
to facilitate comumunications between the WTRUs 102,
1025, 102c and IP-enabled devices. The A A A server 186 may
be responsible for user authentication and for supporting user
services. The gatevway 188 may facilitate interworking with
other networks. For example. the gateway 188 may provide
the WTREUs 102a. 1025, 102« withh access to circuit-switched
networks, such as the PSTIN 108, to facilitate communica-
tions between the WITRUs 102a, 102565, 102 and traditional
land-line commumications devices. In addition. the gateway
188 may provide the WTRUs 102¢, 1025, 102, with access to
the networks 112, which may include other wired or wireless
networks that are owned and/or operated by other service
providers.

Adlthough not shown in FIG. 1E, it will be appreciated that
the RAN 105 may be connected to other ASNs and the core
network 109 may be connected to other core networks. The
comimunication link between the RAN 105 the other ASNs
may be defined as an R4 reference point, which miay include
protocols for coordinating the mobility of the WIRILIs 102,
1025, 102 between thhe RAN 105 and the other ASNs. The
communication link between the core network 109 and the
other core networks miay be defined as an RS reference, which
may mclude protocols for facilitating interworking between
home core networks and visited core networks.

Systems. methods, and instrumentalities are disclosed fora
wireless transmit/receilve unit (WTRUD) to transmit uplink
information. The WTRIU may have information such as data
or control information to transmit to anetwork. The (W TR1LI)
may request a common cenhanced dedicated channel
(E-DCH) resource from the network . The WTRU may receive
an indication from the netrwork to fallback using a random
access channel, e g. a Release 99 Random Access Channel
(RO99 RACH), a Release 99 Physical Random Access Channel
(RO9 PRACH), etc. The indication may be received via an
acquisition indicator (E-AI1). The indicationn may be a value of
the H-AIl. The WTRU may determine whether a condition is
met. The WITIRU may transmit the uplink information over the
RO9 PRACH if the condition is met.

The condition may be met if one or more of the following
is established: the channel for transmission i1s capable of
being mappedto the RO9 RACH; the channel for transmaission
may be configured with a fixed Radio Link Control (RIC)
Protocel Data Unit (PDU) size:; or the channel for transimis-
sion belongs to a list of channels that i1s predefined in the
WTRUY, whereby the list may include one or more of a com-
mon control channel (CCCH) or a dedicated control channel
(IDOCCH). If the condition is not met, the WTRU may back offt
from accessing the network, ignore the indication from the
network to fallback to the RO9 PRACH., wait Tor a time, and
attempt to access the networlk.

Ao owireless transmit/receive unit (WTRU) may be in an idle
state or a connected state. Based on the WTRU mobility and
activity while in the connected state, a universal terrestrial
radio access network (UTRAN) may direct the WITRU to
transition between a number of sub-states, which may include
one or more of the following: CELL_PCH., URA_PCH.
CEI.T. _FACH., or CELL_IDCH states. User plane communi-
cation between the WTRU and the UTRAN may be possible
while in CFELEL  FACH and CEILL 1DCEH states. The CEIL.L.-
_IDCH state may be characterized by dedicated channels in
uplink and downlink. On the WTRU side. the CELIL__ODCH
state may correspond to continuous transmission and/or
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reception and may be demanding on user power require-
ments. The CELIL_FACH state may not use dedicated chan-
nels and. thus may allow better power conswunption at the
expense of a lower uplink and downlink throughput.

Uplink communication may be achieved througlh a random
access channel (RACH) mapped to a physical random access
channel (PRACH). The RACH may be a contention-based
channel. A power ramp-up procedure may be used to acquire
a channel and/or to adjust transmit power. An RACTI may be
a shared channel used for an initial access to obtain dedicated
resources and/or to transmit small amount of data. There may
be collisions between two or more W TRUs tryving to access
the channel simmualtaneously.

The RACH procedure may have a channel acguisition
stage. which may use a slotted-AT OHA mechanism, fol-
lowed by an RACH message transmission stage. For
example, a WTRLUJ that wants to access a channel may ran-
domly select a signature and transmit an RACH preamble to
a WNWode B during a randomly selected access slot at a certain
transimit power level. If the WNode B detects the signature and
if aan associated resource is free, the WNode B may tramasmit a
positive acknowledgement (ACK) on an acquisition indicator
channel (AICHD). After receiving an acquisition indicator (A1)
(c.g. . ACK). onthe AICH, the W T RU may transmit an R ACH
message. Ifthe associated resource is unavailable, the Node B
mayv respond with a negative acknowledgement (INACK) on
the ATICTI. This may trigger a back-off mechanism at the
WITRU. The WTRU may start a back-off timer (e.g.. Thol).
After expiry of the timer, a preamble ramping cycle count
may be incremented and the procedure may start again. This
may restart the RACH procedure at a later random time. Ifthe
RACH preamble from the WTRU is not detected at the Node
B. an AT may not be transmitted on the AICH. If the WTRUJ
fails to receive an Al after transmission of the RACH pre-
amble, thhe WTRU may try again in a subseguent access slot
with a randomly chosen signature and/or a higher transmit
povwer. This may continue up 0 a maximum number of times.

The signature may be chosen randomly trom a list of avail-
able signatures and/or the RACH access procedure may be
anonyvmous. 1 he Node B may not know which WTRLT is
accessing the channel until the Node I3 decodes the RACH
message. When two or more W ITI'RUs happen ta choose the
same signature in the same access slot and one of thewm is
detected by the Node B, the Node B mayv transmit an ACK.
The WITRUs may interpret this as a having acquired the
channel and may access the channel sunmultaneously 1o trans-
mit RACH messages. This may cause a collision on the
RACH messages. When a collision occurs, the RACTH mes-
sages may not be decoded correctly. Collisions may be diffi-
cuilt to detect and/or incur additional delays.

The RACH procedure may be divided betvween themedium
access control (MAC) laver and the physical layer. The physi-
cal Iayver may control., for example, the preamble transmis-
sion. signature selection, access slot selection. and/or pre-
amble transmit power. The MAC layver may control, for
example, the interpretationn of the AICH response (for
example, ACK, NACK . and/or 110 response), and/or the start
of the physical layver procedure. Transmission failure and
successtul completion of the MAC procedure may be indi-
cated individually for each logical channel, for example,
using primitives {(such as butnotlimitedto, CNAC-STATUS-
Ind for the radio resource control (RRCOC) and/or MAC-STA-
TUS-Tnd for the radio link control (RL.CHY).

The uplink transmission mechanism in CFELIL._ FACH state
may be modified by combining the RACH channel acquisi-
tion stage with an enhanced dedicated channel (E-IDCH). The
procedure may be referred to as enhanced uplink for CELT -
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_FACH and IDILE mode. The Node B may select an E-IDCH
resource trom a set ofcommon E-IDCTH resources that may be
shared amongst the WTRUs. The Node B may respond to a
WTRU channel access request by assigning oune of these
resources. The WTRU may then start transmission over the
assigned E-ID>CH transport channel.

One channel selection scheme may be that common
E-IDCH capable WTRUs may use common E-DCH when
operating in a cell that supports common E-IDCH. Otherwise,
the WTRU may use the Release 99 RACH!. In another channel
selection scheme. the use of both R99 RACTEI and common
E-DCH may be used by WITRUs in cells that support both
channels. Common E-DCH capable WTRUs may “‘fallback™
to RO99 RACH for UL transmission if, for example, common
E-DCH resources are congested and/or simply because the
nature ot the UIT. transmission is better suited to the R99
RACH channel.

Criteria that may be used for selection of the UL channel
may be disclosed. This may include, but is not limited to.
whether the WTRU or the RAN should make the channel
selection. The selection criteria may be coordinated between
WTRU and RAN. e.g. ., to ensure that, for example, there is no
confusion between nodes while ensuring backvwards compat-
ibility for WITRUs that are not capable of fallback to R9S
RACH.

A fallback to RO99 RACH may result in transmission of data
over a R99 PRACH from a logical channel configured with
flexible a RI.C PDU configuration. For example, the RO99
RACH may not support MAC segmentation and/or may
transmit a limited set of Transport Block Sizes (IBSs). As a
result, RLC PIDUs created for transmission Over Ccoimmon
EF-DCH may not be compatible for transmission over RS9

Implementations described herein may relate to selection
between common FE-IDCH and R99 RACTT channels for UL
transmission i Idle mode., TUURA _PCH, CEILI. PCH and/or
CELY. _FACH states. As referred to herein, ““fallback to R99
RACH™ may refer to the use of the RO99 RACH channel for
transmission of UL countrol mformation and/or data by a
WITRU that may be capable of transmitting over commaon
E-DCH while operating in a cell that may be capable of
reception over both R99 RACH and conmumon E-IDCH. As
referred to herein. the term ““non-DCH states™ may be used to
describe a state where the WTRU may not be fully connected
to the RAN (for example., does not have a set of dedicated
resources for DL reception and UL transmission). For
example. with specific reference to UUMTS networks, the term
“non-IDCH states™ may refer to one or more of the following
states: TIDIL.F. Mode, UURA_PCEHL State. CELL _PCH State. or
CEI.IT. FACH State. Other types of access networks mayw
utilize similar non-DCH states to which the implementations
described herein may be applicable.

A WTRU may determine when to perforrm R9O9 RACH
access. Example triggers are described herein which may be
used individually or in any combination. For example, the
triggers may be used in conjunction with the triggering con-
ditions and/or selection criteria described in PCT/USO8/
80971, entitled STEILLECTING TRANSMISSION PAIRAM-
ETERS FOR CONTENTION-BASED ACCESS v
WIRELESS SYSTEMS, filed Oct. 23, 2008, which is incor-
porated herein by reference.

A common E-TDCH access failure may refer to one or more
of the tollowing: A NACK on the extended acquisition indi-
cators (E-AI). a number of consecutive NACK s, a number of
NACKSs over a period of time; a NACK. on the acqguisition
indicatorchannel (AICH) ifno E-ATis configured; acollision
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resolution failure; no response on the AIX (e.g., within a certain
time duration); or a maximum number of preamble attempts
is reached.

A WTRU may use one or more of butfer content, network
signaling or congestion level to determine whether to fallback
to RO99 RACH. For example, if a common E-DCH access
fails., ifthe nertwork redirects to thhe WRTU to use RO99 RACH,
and/or if the WRTU is capable of R99 RACH fallback, then
the WTRU may determine whether it can use R99 RACTEL,
e.g.. ifone or more of conditicons are met. A condition may be
that a buffer size is below a threshold (which may be config-
urable or predefined). For example. WITRUs with larger
buffer size may re-try a conumon E-1DCEH access procedures
rather than fallback to R99 RACH . After a predefined number
of re-tries, the WTRU may determine that it miay be appro-
priate to fallback to R99 RACH. A condition may be that the
total UL, data that needs to be transmitted may fit into a R99
RACH T1T1'l according ta the allowed TBS and power in the
WTRUI. A condition may be that the UL logical channel or
logical channel type belongs to a list of logical channels that
may be mapped and/or that may be allowed to fallback to
PR ACTH. Forexample, the WTRU may be allowed to fallback
and/or transmit UL information from the list of logical chan-
nels over the R99 RACH. The WTRU may be allowed to
fallback and/or transmit UL information for certain logical
channels from the list of logical channels over the RO99
RACTI. The list of which logical channels may be allowed to
be transmitted over R99 RACH mav be configured, for
example, by the network via RRC signaling and/or predefined
in the WTRU . For example, a predefined set of logical chan-
nels may be configured in the WITRU and/or the network may
configure the WITRU with which logical channel type(s) the
WTRU may fallback to R99 RACH. Such logical channels
may be of the signaling type that may comprise higher prior-
ity data and/or lower payloads than data traffic channels. An
example of such a channel type may be CCCFH logical chan-
nel type. When configured and/or predefined with CCCH, the
WTRU may determine it may fallback to R99 PRACH if the
UL data to transmit is of CCCH type. An example of such a
channel type may be DCCH. For example, if the network
redirects thhe WT'RU to fallback to RO99 RACEH (e.g.. the E-AI1
value and/or the BE-IDCH resource index correspond to the
fallback stored in the WTRLD), the WTRU mayv checlk if the
UL data transmission comprises data from the predefined
and/or configured list (e.z.. it the data is from CCCH logical
channel tvpes or IDCCHD), and then the WIT'RU may tallback
for mansmaission to RS9 RACH!L. If the logical channel for UL
transmission is not one that is allowed by the configured
logical channel twypes (e.g.. DTCH). then the WTRU may not
perform RACTHI tallback. A condition miay be that a dedicated
E-RINTI may or may not be configured for that W IRU. Other
conditions may also wrigger the fallback use of RO99 RACH.

A dedicated RRC signal and/or message may be used to
configure the WTRU to use R99 RACH for UL transmission.
For example, the message may correspond to a RRC message
configuring the WTRU to use R99 RACH. The configuration
may be perforimed using, for example. a Cell Update Confirm
message, a RRC reconfiguration message. and/or a System
information message. For example, an Information Element
(IF) may be broadcasted indicating to WTRILUJs capable of
fallback to R99 RACH to use R99 RACH for UL transmis-
sion. The indication to fallback to R99 RACH may include
additional criteria that may be used by a WITRU to determine
if it should fallback to R99 RACEHL. For example, the fallback
o R99 RACH may apply to a group of WTRUs for which a
particular identifier and/or WRTU identity (e.g., E-RINTI) lies
within a predefined and/or signaled range of values. Fallback
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to RO99 RACH may apply for certain types of traffic (e.g..
CCCH) and/or to WTRUs operating in certain states (&.g..
IIDLE mode and URA_PCH).

The RRC signaling may indicate the time duration for
which a fallback to RO99 RACH may be performed after the
reception of that message. For example, a titmer may be reset
upon receipt of the message. Once the timer expires, the
WTRU may start using common E-DCH again. An explicit
message may be used to explicitly indicate to the WITRU to
stop performing fallback to R99 RACH. The time duration for
whichh a fallback to R99 RACH may be performed may be
signaled using system information.

A Radio Link Protocol (RI.C) configuration may be used
when determining to fallback to R99 RACH. For example, a
R99 RACH may not be used with flexible RIL.C PIDUJ configu-
ration, as the transport block supported by RACH may be
fixed and/or the MAC used for R99 access may not have
segmentation capabilities. The RIL.C PDU configuration may
be taken into account when determining the fallback deci-
sion/triggers. The WITIRU may use RO99 RACH if one or more
criteria related to the RILC may be satisfied, e.g., as described
herein. The criteria may be that the logical channel which has
UL data to transmit may be configured with fixed RIL.C PIDLUJ.
The criteria may be whether the logical channel maxy be
configured with TM or UM RI .C. The criteria may be whether
the RT.C PIDUs already created 1n the RLC entity may fitin the
allowed TH sizes of the R99 RACH. The criteria may be that
there may be no RIL.C PIDUIs inn the retransmission butfer. The
criteria may be that there may be no RLC PDUs already
created in the RIL.C entity {e.g.. therec arc not RIL.C PDUs
already pre-generated but not yet transmitted, and/or there are
not RILC PDUs to be rertramnsmitted). Por example, it RLC
PIDUs are already created, the size of the RI_.C PIDOUs on the
logical channel may correspond to an allowed RILC PIDU size.
as broadcasted in the system information and/or provided to
the WTRU via an RRC message. It there are RL.C PIDUs
already created. the RI.C PDUIs may be smaller thhan or egqual
to the allowed RILC PDDU size that may be broadcasted as part
of the RACH system imformation. For example, the RILC
PIDUs that are smaller may be any size or a size that is a
function of the allowed size (e.g. a fraction).

The criteria described herein may be used by thhe WIRU to
determine one or more of the following. The criteria
described herein may be used by the WTRU to determine
whether to autonomously fallback. The criteria may be used
by thhe WTRU to determine whether to fallback after a net-
work indication (e.g. . it the network indicates fallback and the
criteria is not met. the WTRU may ignore the network indi-
cation). The criteria described herein mayv be used by the
WTRU to deternmmine whether it is permitted to fallback and
pertorm a R99 R ACH selection. The criteria described hherein
may be used by the WTRU to determine whether to use R99
RACH. The criteria described hercecin may be used by the
WTRLIT to determine the above and indicate to the network
that the criteria miay bée met (e.g., the WTRU mayw fallback to
RS9 RACH).

For example, the network may determine channel control.
As referred to hereafter, a channel or resource selection in a
non-1DCTT state may include one or more of the following
channel selections: R99 RACH, Common E-DCH, Conmumon
E-DCH with 2 ms TTI, or Common E-IDCH with 10 ms T7IT1.

A channel or resource sclection may also be used inter-
changeably witlh TTI selection and/or transport channel
selection. For example, TT1T1 selection may correspond to a
selection of a common E-IDCH withh 2 mis or 10 ms TTTI.
Transport channel selection may correspond to a selection
between RACH and common E-DCH. Implementations may
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bhe described herein where the network may dynamidcally
control the TTT and/or transport channel selection.

The WTRU may perform an initial TT1 and/or transport
channel selection and may indicate a T'I'I and/or transport
channel selection preference to the network. The network
may dynamically control the TTI and/or transport channel
selection.

The WTRIUT may perform a preamble transmiission based
on. for example, a common E-DCH and/or WTRU capability.
The network may dynamically control the UL, resources that
the WTRLU may use for UL transmission.

The WTRU may perform an initial T and/or transport
channel selection based on a number of criteria and preferred
resource access. For example, upon selecting a TTT and/or
transport channel. the WTRU may initiate an UL RACH
procedure by selecting a preamble from a group of preambles
that correspond to the selection of the WTRUI.

For example. the WTRIU may determmine to use, that it is
allowed to use., and/or that it may prefer to use a R99 RACH
resource if one or more of the tollowing conditions are satis-
fied/established. The conditions may include. but are not lim-
ited to. one or more of the following: the W1T'RUJ is be capable
of fallback to R99 RACH:. the network is capable of R99
RACH fallback: the buffer size of the WITRU 1s below a
threshold:; the WTRU is transmitting data corresponding to a
logical channel that is in a list of allowed/configured logical
channels for whiclhh R99 RACH may be allowed (e.g.,
CCCH); a common E-DCH access has failed: or any of the
conditions related to a fallback to R99 RACTH are satisfied.
For example., the WTRIJ may determmine that there are no
already created RLC PIDUs in the RI_C entity. For example,
the WTRIUJ may determine that there are no RIL.C PDUs
already created in the RILLC entity (e.g.. in the retransmission
buflfer orin the RILC created but not yet transmitted) that may
correspond to a size different than the allowed broadcasted
RI.C PIDLUT size.

The WTRU may perform TTT selection (e.g.. select a pre-
amble from a set of 2 ms TTI resources or 10 ms TTI
resources) it one or more of the following conditions are met.
The conditions may include. but are not limited to, one or
more of the following: the WTRU i1s capable of concurrent 2
ms and 10 ms TTI operation (e.g., the WTRILT may choose
between 2 ms and 10 ms TTI for UL common E-DCH
access); the network is capable of concurrent 2 ms and 10 ms
TH1T operation; the W IRUS is transmitting data corresponding
to a logical channel that is 1in a list of allowed/configured
logical channels for which concurrent 2 ms and 10 ms TT1
operation may be allowed; the WTRU mayv determine to use
2 ms or 10 ms TTT rescources based on select conditions (such
as. but not limited to WTRU power headroom): the buffer size
in the WTRU may also be used to select the T or the buffer
size may be used in additon to. for example., the power
margin and/or WTRU headroom criteria (e.g., if the power
margin may be above a threshold and/or the buffer occupancy
may be above a threshold, the WTRU may select the 2 ms
TTI; and if the buffer may be below a threshold, the WTRU
may select the 10 ms TTI).

Based on TTT selection and/or the transport channel selec-
tion, the WTRU may determine the preamble to use for UL
preamble transmission.

It the WTRU determines to fallback (e.g., select RO99
RACH)., the WITRU may autonomously fallback to R99
RACH resources (e.g., PRACIH system information) and may
perform the R99 procedure to determine the preamble from
the set of allowed preambles for R99 RACH (e.g., the legacy
R99 RACH).
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For example. it the WTRU determines to select and/or
determine that it is allowed to use RACH to transmit data. it
may chose a preamble from a set of preamble reserved to
distinguish WT'RUs that may use and/or that may prefer to use
RO99 RACH over conunon E-I>CHL.

Preamble groups may be reserved and may be used by
WTRUs that may select a different TTT for common E-1DCH.
For example, a group of preambles may be reserved for
WTRUs that preferto usea TTTdifferent than the TTTused for
the comymon E-IDCH resources (e.g., legacy common E-IDCH
resources). For example, two groups of preambles may be
reserved for 2 ms and 10 ms T'I'ls respectively for WITIRUs
that may select the TTI.

Atrleast aset of preamble resources may be reserved and/or
may be broadcasted/signaled for W ITIRUs that can make use
of transmission on cither R99 RACH or comunon E-IDCH
and/or for WTRUs that can perform TTT selection on com-
mon E-IDCH. A set of preamble resources may correspond to
one or more of the following parameters: a set of preamble
signatures:; a separate scrambling code; or a set of reserved
access slots.

For transport channel selection. preamble resources may
be reserved ta be used by WITRUs that may be allowed to
and/or prefer to performa R99 R ACH transmission, e.g..
according to any of the selection criteria discussed herein.
which may be referred to as “R99 fallback PRACH
resources.”” If the selection criteria as described herein i1s met
and/or the WTRU determines that it is allowed to and/or
prefers to use R99 RACH, then the WTRU may select a
preamble signature and/or a scrambling code from the RO99
fallback PRACH resowrces and/or may initiate preamble
transimission. For example, the scrambling code may be spe-
cific to R99 fallback resources and/or it may be common to
the common E-IDCH resources. The selection. for example as
described herein, may be carried out at the beginning of the
PR ACH] procedure and/or at a preamble retransmission.

For TTI selection, a preamble resource may be reserved
according to one or more of the following. Preamble
resources (.., one or more new preamble resources may be
configured) may be reserved for one or more WITRUs that
may suppaort 2 ms and 10 ms TPl selection. Preamble
resources for 2 ms and/or 10 ms TT]I selection may be sig-
naled. For example, preaimble resources (e.g.. new preamble
resources) may be reservedssignaled for WITRUs that support
a TTI other than the TTT signaled for the common E-TDCH
WITRUs (e.g.. legacy common E-IDCH WITIRUs) For
example, if the common E-IDCH resources (e.g.. legacy com-
mon E-TDCH resources) have a T1T1 configuration of 10 ms.,
preamble resources (e.z., new preamble resources) may be
reserved for WTRUs that select 2 ms TT1 according to the
criteria above.

A setofpreamble resources may correspond to one or more
ofr a1 set of preamble signatures; a separate scrambling code;
or a set of reserved access slots. Preamble resources miay be
reserved according to one or more of the following. One
scramibling code may be used for RO99 fallback capable
WRTUs and one scrambling code for common E-1DCH
WRTUs. The preamble signatures within the scrambling code
used for common E-T>)CTH may be divided between common
E-DCH WRTUs (e.g., legacy conumon E-DCH WRTUs) and
concurrent 2 mxs/10 ms T'T'T WRTUs., where preamble signa-
tures may be reserved for 2 ms TTI access and 10 ms TTI
access. For example. one scrambling code may be used for
concurrent 2 ms/10 ms TT1T1 capable WRTUs and a another
scrambling code may be used for the fallback R99 capable
WRTUs. For example, one scrambling code may be used for
concurrent 2 ms/10ms TTT capable WRTUs and fallback R9O9
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WRTUs. The preamble signatures within this scrambling
code may be divided according to one or more of the follow-
ing. Preaamble signatures may be divided between 2 ms and 10
ms commeon E-IDCE access. The set of preamble resources
may be signaled for 2 ms and a another set may be signaled for
the 10 ms common E-IDCH, for example, in addition to the
legacy common FE-IDCH preamble resource set. For example,
if the WRTU uses any of these signatures and/or scrambling
code. it may mean that the WRTUJ is R99 fallback capable.
Preamble signatures may not be divided further for R99
RACH fallback capable WRITUs. For example. preamble sig-
natures may be divided between 2 ms and 10 ms common
E-IDCH access and RO99 RACHEHI] fallback capable WRTUs. For
example, a WRTU may choose to use a preamble signature
tfrom the R99 RACH fallback setofresources ifthe conditions
described below are met.

A WTRU may determine which set of reserved preambles
to use for initial preamble access according to different cri-
teria and/or preferred channel access. For exammple, the
WRTU may determine to select a preamble from a R99
RACH fallback set of resources il one or more of conditions
are met. The conditions may include one or more of the
following: that the WTRUJ is fallback to R99 RACH capable;
that a common E-IDCH access has failed; that the buffer size
of the WITRU is below a threshold; that the WTRU is trans-
mitting data corresponding to a logical channel that is in a list
ofallowed/configured logical channels forwhich R99 RACTT
may be allowed (e.g.. CCCH and/or IDCCH); or any of the
conditions described herein for a fallback to R99 RACTH are
et

Based on the UL resource selection (e.g.. R99 RACH or 2
ms and/or 10 ms common E-IDCH), the WTRU may deter-
mine which PR ACH resources to use for preamble transmis-
sion.

A WRTU may determine whether to select a preamble
front a set of concurrent 2 ms and 10 ms 171l resources it one
or more of the following conditions are met: the WRTLT is
capable of concurrent 2 ms and 10 ms TT1I operation (e.g.. it
may chose between 2 ms and 10 ms TTT for UL common
E-DCH access): the WRTU is transmitting data correspond-
ing to a logical channel that is in a list ot allowed/configured
logical channels for which R99 RACH is possible (e.g..
CCCHD: or the WRTU determines within the 2 ms and 10 ms
TTI set, the group from which rescources are chosen.

A WTRU may determine to transniit and/or that it prefers
to transmiton RO99 RACH. The WITIRU may select a preamble
from the R99 RACH fallback PR ACH resources. If the
WTRU deterniines that it prefers to use common E-DCHL, the
WIRLU may determine the TT1TI to use based on the TTI
selection criteria described above. The WTRU may select a
preamble from the PR ACH resources corresponding to =a
chosen TTT value from the reserved group of preambles.

If PRACH resources are broadcasted for a T71T configura-
tion different than the comumon E-IDCH (e.g.. legacy common
E-IDCH). then the WI'RU may chose a preamble from thart set
of PRACEHEI resources, for example. it the WTRU selects a
different TTI than the common E-DCH (e.g.. legacy common
E-DCH). Otherwise, the WTRU may select a preamble from
the PRACH resources signaled for the common E-IDCH
resources (e.g.. legacy comumon E-IDCH resocurces).

This may allow the network to determmine that WTRUs
making such access may be UL chaannel selection capable,
such as but not limited to fallback to R99 RACH capable
and/or concurrent 2 ms/10 ms TTT capable and/or have poten-
tially met the criteria above and/or expressed a choice of UL
channel. The network may use this information to determine
what resources 1o allocate to the WTRU (e.g.. RACH or
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Common E-T3CH, and, within common E-IDCH it may deter-
mine whether to use 2 mis TTI or 10 ms TTI).

The WITRU may use one or more of the UL channel
resources in a flexible way controlled by the network. For
example, a set of preamible resources miay be reserved for a
group of WTRUs that may make use of transmission on R9Y9
RACH and/or commmon E-IDCH.

Ulsing the pool of selected preamble resources., ftor
example, the WTRIUJ may start performing the preamble
ramp-up phase according to procedures (e.g.. legacy proce-
dures) and may wait for an explicit indication to determine
whiclhh set of resources to use. Even though the preamble
resources may be split and/or grouped for ditferent UL
accesseas, the physical resources used for UL access (e.g.. the
PR ACEH and/or the Comunon E-IDCH resources) may be split
from resources {(e.g., legacy resources), or, the same resources
may be used. For example, a detfault association betrtween the
preamble group and UL resources may be defined.

The dertermyination of which resources to use for UL access
may be based on a set of rules and/or on explicit signaling by
the network. The decision making process in the WIRU may
be according to one or more of the following. A reserved
preamble group mayv have a default associated set of UL
resources. If the WRTU chooses the preamble from the dedi-
cated R99 fallback RACH preamble set, the default set of
resources associated with this preamble set may be a set of
R99 RACTEHI resources. The R99 RACEH! resources mayv be
associated to a set of PR ACH resources (e.g.. legacy PRACH
resources) {(e.g.. the first PRACH configuration it more than
one is availlable), ora setofspecific RO99 fallback PR ACH info
may be defined and used. For example., the preamble group
associated withh a 2 mxs TTI or a 10 ms TTI conmunon E-I>CH
may have as a default set a set of the common E-IDCH
resource set configured with 2 ms or 10 ms respectively. The
2 ms preamble set and 10 ms preamble set may have as a
detault set the same common pool of E-IDCH resources. The
common E-IDCH resources may be used with any TP value.
This common E-T3CTH resource set may correspond to the
legacy set of Common E-DCH resources and/or to a set of
common E-IDCH resources (e.g.. new set of comamon E-IDCH
resources). If the legacy common FE-1DCEHI resource is chosen,
the deftault set may be the common E-IDCH configuration
(e.g.. legacy comumon E-IDCH configuration). If the WTRLJY
selects the common BE-TDCH set, then the network may not
redirect the WTRUJ to another TJL. resource, for example.
because it may not be aware that the WTRILJ supports such UL
resource selection.

An ATICH may be used to acknowledge the use of a deftault
set of resources and the E-AT may be used o explicitly redi-
rect the WIR'TU to a different set of resources. After choosing
a preamble from a preamble group, the WRTU may transmit
the preamble and may monitor the ATCH. If an ACK on the
ATICH 1s received, this may be interpreted as an acknowledg -
ment that the defined default set ofresources associated to the
selected preamble may be used. If a preamble fronmx R99
fallback PRACH resources is chosen and/or an ACK was
received on the ATCH and/or the default resources are the R99
RACH resources, then the WITIRU may initiate the R99
RACH message part transmission using the default physical
set of resources signaled/broadcasted on the SIEB. The scram-
bling code and/or signature sequences of the selected pre-
amble may be used to determine the channelization code
and/or perform UL transmission. For example, ifa 2 ms TTT
preamble is transmitted and an ACK is received. the WT'RUJ
niay initiate conmumon E-TDCH transmission using the 2 ms
TTI configuration and use the common E-13CH resource cor-
responding to the resource.
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A NACK on the ATCH may indicate a failure to access the
detault associated resources (e.g., 1t the default chosen may
be a resource other than the legacy common E-IDCH). The
WTRUY, aftter a failure to access the detault resource, may
retry again after a back off timer. The WTRU may use a
preamble chosen from a different group of resources, or, from
the same set of resources. For example, if initial access was
with RS9 fallback RACH and a WACK was received., the
WTRU may retry again after a back-off timme expires using the
comumon E-IDCH. The WTRU may attempt on the other non-
default resources if failure to the default resources was
detected for N attemipts, where IN may be network config-
urable and/or may correspond to the maximum number of
preamble transmissions. This may be applicable it no
Extended Acquisition Indicator (EAT) is configured. This
mechanism may be applicable forsome WTRUs and forsome
specific default resources (e.g.. for R99 RACH). This mecha-
nism may be applied to the scenario where a NACK is
received on the EAT. This may be applied by the WTRU ifa
NACK may be received on the EAT, and/orifa NACK may be
received for W attempts. For example, an EAT may be a value
that corresponds to a combination of a signaled signature and
modulation signal.

The reception of a NACK may signal to the WTRU that it
may start monitoring the EAT for, for example, an explicit
resource indication on the other non-default resource set and/
or an index to a set ofresources signaled on the default set. An
index signaled over the EAIL may correspond to an index to a
non-default set. A non-detfault set may correspond to another
UL channel and/or another TTI value. Ifthe R99 RACH is the
default set, then the non-default set may correspond to =a
common E-IDCH set (e.g.. the legacy common E-I3CH set
withh one TT1TT1 configuration or a common BE-I13CH set which
may have any TT1 configuration). An assuumption may be
made that a R99 fallback compatible WTRU also supports
TTY selection. The E-Al may signal an imndex which may be
used in conjunction with the selecrted R99 fallback preamble
to deterimine which commmon E-DCH index to use.

It the default set is a 2 ms TT11 set. then the EATI may
correspond to anindex tor the 10 ms TTT set. If the default set
is a common E-I3CH set, then an EAI may be used to signal
a fallback to R99 RACH. This may indicate a preamble index
to use for UL access and/ora PR ACH index. The EATI may be
used to signal what UL, channel to use according to any ofthe
methods described herein.

The reception of a NACK may trigger the WTRU to start
momtoring the EAIL The EALl may indicate what resource the
WRTU mayv use. For example. one or more EAIL values may
be used to indicate one UL resouwurce. The remaining EAT
values mayv be used to indicate another UL resource. For
example. for transport channel selection. at least one or a
subset of UL resources may be used to indicate the use of R99
PRACH (e.g.. an index to a signature sequence, s) and the
remaining subset may be used to indicate a comumon E-TO>CH
index. For example, atleast one value ofthe EA Il may be used
and/or reserved to indicate that thhe WRTU should perform a
R99 RACEH fallback and/or perform a R99 RACH access
using signaled PRACH information. A reserved EAT value
may be used by WRT Us that perform access using a preamble
from one of the group of preambles that indicate support of
R99 RACH access (e.g., either the R99 fallback preambles
and/or the concurrent 2 ms/10 ms T1TTI preambles, for
example., under the assumption that such WITRU's support
RO9 tallback). The EAIl value corresponding to a fallback
may be a predefined value (e.g., the same value as used for
NACK over the EAT or any new value). The reserved value
may be configured and/or signaled to thhe WIRU. A value in
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the listofcommon E-DCH resources (e.g.. a comumon E-IDCH
resource index) mayv be reserved for RO99 RACH ftallback
indication. The reserved value may be configured via RRC
signaling and/or predefined. The WT'RLU] may receive which
index and/or value that may correspond to a R99 tallback as
part of the RO9 fallback configuration information and/or the
values may be predefined. For example. if the received EAIT
value (e.g.. signature and/or mmodulation symbol) is egual to
the configured and/or stored RO99 fallback walue, then the
WITIRILI may determine that it may fallback to R99 RACH
transmission, for example, if the criteria described herein are
met. For example, if the received and/or calculated E-IDCH
resource index is equal to the configured and/or stored ROG
tallback index. then the WI'RLI may perform R99 RACH
transmission, for example. if the other criteria described
herein are met.

A subset ofthe EAT values (e.g., k) may be used to indicate
an index to a set of 2 ms common E-I1DCH resources. Another
subser 0ot E AT values (e.g.. 1) may be used to indicate an index
to a set of 10 ms TTT resources. For example, it 16 common
E-DCH resources areused for 10O ms T ITTand 16 for 2 ms 1L

the WRTUI may determine to use a 10 ms common E-TDCTT
resource it the indicated value received over the E-Al would
correspond to a resource fron: O-15 (e.g.. Otok—1)and a 2 ms
resource it the index corresponds to a value of 16-31 (e.g.. k
to 1+k—1). This may be achieved 1t the 2 ms and 10 ms 1TI1
resources are maintained as one list. it the first X resources
correspond to the 2 ms 1T'I'T configuration., and the remaining
resources correspond to a 10 ms TT1TT configuration. The EAT
may be used to signal a value that may be then used to
determine an index to the common E-IDCH list. Based on the
commaon E-DCH index., the WRTU may determine it the
associated resowrce has a 2 mas ora 10 ms T11 configuration.
It the index, for example, corresponds to a value between O
and x—1, then the resource may be a 2 ms TTI rescurce.
otherwise it may be a 10 ms T1'T resource.

The EATI may be used to signal any of the UL channels
and/or resources. The index determined after reception of the
EAIl may correspond to a R99 PRACH, 2 s T11, or 10 ms
TTI. A list of values may be reserved on the EAT to signal a
R9O99 PRACEHL, a 2 ms I'l'L, and/or a 10 ms 1T1'l. For example.
one or more indexes may referto 2 ms T'ITT (O .. . x—1), one or
more indexes may referto 10 ms TTI(x . . . x+v—1)., and one
or more indexes may be used to imdicate a fallback to a R99
PRACH for UlL. access, where x may be the list of configured
2 ms T1T resources, ¥ may be the list of configunred 10 ms
common E-IDCH resources, and the sum of the resources do
not exceed a certain maximum nuinber (e.g.. 32).

For example, ifthe common E-IDCH resources between the
2 ms T'T'l and the 10 ms TTT configuration are split, then the
deftault common E-IDCH index. X. for a TTI configuration
may correspond to X=Sipglnd mod(IN), where N may be the
maximuin number of common E-IDCH resources configured
with the corresponding selected TTI. The default comimon
E-IDCH index X may be determined based on a WIRU’ s
initial T'T'T selection (e.g., N may correspond to the maximtun
number of common E-IDCH resources witlh the selected TTT).

The detault X value may be dependent on whether an ACK
on the AICTH is received or whether an FAT is received. 1fan
ACK is received, the value X aand the common E-IDCH index
to use may be determined as described herein. It an EAIJ is
received and the full EAT range of values is used to signal any
index to a common E-IDCH list that includes bothh 2 ms TT1
and 10 ms TTI, then the value X may be determined by
X=8Siglnd mod(IN}, where IN may be the maximum common
E-IDCH resources for TTI configurations. If the E-AT1 values
are split to signal different TTT configurations, then N may
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correspond to the maximum common E-1D2CH resources with
a TT1T1 configuration corresponding to thhe TTT associated to
the EATI value.

Sigind may be the Nth PRACEH! preamble signature corre-
sponding to the AT that is configured available in the cell and
corresponding to E-IDCH transmission for Enhanced Uplink
in CELIL FACH state and IDLE mode for selected T7I'1 con-
figurations.

Ifan FF-Al is used to signal an index to a common FE-IDCEFT
resource. the WTRU may use the formula (X+EAIT value)
mod Y, where Y may be the total number of common E-IDCH
resources (e.g., regardless of the TTI configuration). The
WITIRU may use the formula (X+EAT value) mod IN, where IN
may be the maximum number of common E-IDCH resources
with a corresponding TT1I configuration. The corresponding
TTI configuration may be determmined based cocun a default
mapping and/or based on the value ot the EAT (e.g.. that may
be reserved as described herein).

Two or more E-Als may be confighured to indicate an UT.
channel to use. The WRITU may monitor for two or more
E-Als (e.g.. simultancously). Depending on which EAT the
resource index is recetved, the WRTU may determine which
UL channel to use.

A list of R99 RACH resources and/or comumnon E-IDCH
resources mayv be signaled and/or associated to the preamble
set. The AT may be used to acknowledge the use of a resource
associated to the index of the preamble randomly selected
(e.g.. it may be either R99 RACH or comumon E-IDCH). The
EAT may be used to signal an index. Based on this index
and/or the preamble selected, the WTRU may determine the
index to the resource it may use.

A common E-IDCH resource may be used with 2 mas TT1or
10 ms TTT configuration. The Al and/or the EAT may indicate
to the WRTU which TTI it may use for the corresponding
comnon E-DCH resource. The preamble group may be sepa-
rated between the 2 ms TT'T and 10 ms 111, but the common
E-DCH resource list may be one list and each resource may be
used with any TTI configuration. The WRTU may determine
what UL channel it wants to use (e.g.. PRACH or comumon
E-IDCH). If the WTRU chooses a common E-1IDCHL, the
WTRU may determine what 1'I'l configuration it wants to
use. [fthe WITRU chooses a 2 mis TTI. then a preamble from
the 2 ms 1TTI preamble group may be chosen. In order to
determine whether it i1s allowed to use a 2 ms TTT or 10 ms
TTI1.one or more of the following techniques may be used. An
ACK on the AICH may be used as an indication that the
E-DCH resource associated with the chosen preamble and the
TTI configuration corresponding to the preamble group that
should be used. A NACK on the AICH may be used as an
indication that the WRTU should notusethechosen TTI (e.g..
the TTT associated with the preamble group). The WRTU may
monmnitor the EAT to determine what resource it may use with
the TTII (e.g.. the new TTI1). The NACK may be used as an
indication that the WRT1L) may monitor the EAT. The WRTTUJ
may not have determined swwhat T7IT it may use.

The EATI may be used to indicate to the WRITTU what TTT it
should use. For example, the reserved field of the AICH may
be used to indicate which TTI the WRTU should use. The
response on the AICH (e.g.. ACK/NACK) may be used in
combination with the reserved field to determine what TTT to
use. The reserved field may be used to indicate two values or
just one value (e.g.. two values miay be used to indicate what
T T value to use, and one value may used to indicate whether
the WRTU should change the chosen T'T'] value). ItTan ACK is
received on the ATCH, the WRTU may determine to the use
the associated common E-IDCH index with a TTI configura-
tion as indicated in the reserved field of the EAT. Ifan WNWACK
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is received on the AICH, the WRTU may determine to moni-
tor an EAT (if configured) for a resource indication. The TTI
that the WRTU may use for the signaled resource over the
EAL may bethe TT1 as indicated on the reserved field with the
NACK.

The networlk may control channel selection (e.g., TTI or
transport channel selection) for individual and/or groups of
WTRUs. The network may control the tallback oruse ot R99
RACH for UL, transmission. The WTRUS may wait for an
indication to fallback to R99 RACH. The network may con-
trol the common E-TDCH channel type the WRTU should use.
such as, butnot limited to, a 10 ms ora 2 ms common E-IDCH
channel. Aftertriggering a preamble transmission, the WTRU
may wait forsignaling to determine which UL channel to use.
such as. but not limited to, to fallback or use R99 RACH, to
use 2 ms 1T and/or to use 10 ms TTI. For example, at least
one value 1in the E-Al may be reserved and/or used to signal
Tfallback to RO9Y9 RACH. ftall back to another TT1 value for
Common E-IDCH., and/or to signal what TT1 the WRITLS
should use forcommon E-IDCH. Upon reception of this value
over the E-AT, the WTRU may autonomously fallback to R99S
RACEHL, may autonomously fallback to using another TT1
value (e.g. ., other than the regquested one). or may start using
the TTI value indicated by the reserved value of the ATCH
and/or the E-Al in the case of T71'1 selection. The reception of
a NACK (e.g.,on the E-Adifthe E-AJis configured, or on the
ATlitno F-ATis configured) may also serve as signaling used
to control the WRTU and indicate a fallback. At least one
resource index and/or a set of resources in the list of comumon
E-IDCH may be reserved for a specific UL channel (e.g. ., used
for fallback to RO99 RACH orto use Z ms 111 or 10 ms TTI).
When a fallback to R99 RACH capable WRTTUJ and/or a
WRTU that may be capable of changing T1T1 values for com-
mon E-IDCH receilves this resource allocation over the E-AlL
the WITIRU may sclect the indicated channel for transmission
(e.g.. RO99 RACH ora common EH-1DCH with the indicated T7T']
value). WITIRUs (e.g.. legacy WTRUs) may use the resource
indicated by the index as a common E-IDCH resource. For
example. the reserved field of the ATCH and/or the E-AICH
may be used to indicate to the WITIRLJ to fallback to R99
RACH and/or to select another 'T'TT.

A secondary E-ATICH code miay be monitored by fallbaclk
o RO RACH capable WRTUs and/or WRTUs capable of
changing TT1 values for common E-IDCH. The secondary
E-ATCH may be configured by a network (e.g.. by broadcast
signaling and/or via dedicated signaling). The nertwork maw
be fallback to R99 RACH capable and/or capable of changing
the Common E-DCH TTI UL access. The secondary E-Ald
may be used to indicate a allback to R99 RACH and/or a
commmon E-IDCFHKF TTI. The secondary F-AT may be used to
indicate a preamble resource from the R99 PRACH resources
that the WTRU may use for its RACH access. The secondary
E-AT may be further used to indicate a preamble and/or com-
mon E-IDCH resource configured with a TTI and/or a com-
mon E-IDCH resource index withh a specific T7T1.

In order for the WITIRU to determine whether and when to
monitor the secondary E-AJ. one or more criteria may be
used. The criteria may include, but are not Iimited to, that a
UT. channel selection capable WTRIUT (e.g.., fallback to R99
RACH and/or common E-IDCH withh different T TIs) may
monitor the primary and secondary E-AICH. The reserved
field in the AICH may be used to indicate to the WTRU to
monitor the secondary FEAI. The reserved field of the ATCH
may be used to signal a value that may correspond to an
indication that the WITIRU should fallback to R99 R ACH
and/or that it should change TTIs. The reserved field of the
AICH mav be used to sigmnal to the WTRU that it should
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monitor a EAT (e.g., a secondary E-AT) to potentially receive
a resource assigniment and/or any other signal. Detection of
NACK signaled on the primary E-Al may be used as a crite-
rion. Upon reception of a NACK on the E-AT and/or in the AT
(e.g.. ifa pramary EAJT is not configured for legacy WTRUs).,
a UL channel selection capable WTRU may start to monitor
a secondary EAT. The WTRU may start mmonitoring the EAT a
certain time period after one of the conditions described
herein are met.

The network may deternmine the capabilities of WTRI1Ts by
the use of one or more (e.g.. a set of) reserved preamble
groups for R99 RACH capable WTRUs (e.g., as determined
by the criteria described herein). The network may use any of
the implementations described herein to indicate to a WTRU
whether to fallback to R99 RACH or to common E-IDCH.

A WTRU may perform transport channel selection. The
WTRU may indicate a preference for resources. The WTRU
may determine if the WITIRU and the network support trans-
port channel selection and/or fallback to R99 RACH. The
WITRUU may determine ifthe criteria described herein are met.
For example, the WTRU may determine if the buffer status is
below or egual to a threshold. The WTRU may determine
whether RIL.C PIDLUIs are created and present in a retransmmis-
sionmn buiffer. Ifthere are no RI.C PIDUs in the butfter, the WTRU
may determine it RILC PIDUs with a size different and/or
greater than the allowed RIC PDU sixze for the RACH are
present.

If the criteria are met, the WTRU may select a preanmible
from the R99 RACH fallback and may initiate a preamble
ramp-up procedure. Based on the selected preamble. the net-
work may determine the preference and/or tyvpe of WTRU
performing uplink access and may determine the transport
channel to use. If thhe WTRU fails to meet the criteria, the
WTRU may select a preamble from the common E-DCH
preambles (e.g.. legacy common E-IDCH preambles). In such
instances, when the network receives the preamble, the net-
wark may not know that the WIRU is R99 RACH capable
and. therefore, may not have the option to send the WIRILI to
R929 RACH.

The WTRU s default resources mayv be the common
F-DDCH resources. The WITRU may start using the common
E-IDCH resource associated with a default common E-1DODCH
index. X, in response o receiving an ACK on the AICH. For
example, X=Singlnd mod Y. where Singlnd may be the Nth
preamble ot the R99 fallback preamble list. The TTI configu-
ration to use for the common E-IDCH may be the 171'1I con-
fguration of the common E-DCH resources (e.g.. legacy
conunion E-IDCH resources) or, the common E-IDCH may be
provided to the WTRU using any of the examples described
herein. The AT may be used to signal the WTRU to fallback
or use the R999 RACH by any of the mmplementations
described herein, such as but not limited to: a NACK on the
EAl; areserved common E-IDCH index; or a reserved value of
EATI The other EAT values may be used to redirect the WTRUJ
1o use a different conunon E-IDCH resource index other than
the default X. When no EAT is configured, a NACK on the
ATJCH may signal such WTRUSs to start using the R99 RACEIL.

The WTRU s default resources may be the R99 RACH
resources. The WTRU may choose a preamble from the R99
fallback RACH preambles. An ACK on the ATCH may imply
that the WTRU has been acknowledged to fallback or to start
using the R99 RACH. The NACK and/or EATl may be used to
signal an index to a common E-IJCH according to any of the
implementations described herein.

A WITRU may perform transport chiannel selection and
may use a set of reserved preambles to signal that it supports
R99 RACH. For example, the preambles may be reserved for
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R99 and/or they miay be the preambles used for 17171 selection
(e.g.. the preambles for 2 ms and/or 10 ms TTT configuration)
that imply that the WTRU also supports R99 fallback. The
network may not be aware of the WITIRU buffer and/or RLC
status. The netvwork may still redirect thhe WTRU to use the
RO99 RACH according to any of the implementations
described herein. This may be applicable where the network
is aware ofthe WTRUI butter and/or RL.C status (e.g.. that the
criteria is not met), but the network still may have the option
to redirect the WTRU to use RO9 RACH]. For example, 1f the
criteria to fallback is dependent on the logical channel type.
the WTRLI may fallback (e.g., only ftallback) if the uplink
transmission belongs to the predefined list and/or configured
allowed channels (e.g.. CCCH and/or DCCH may be part of
the channel list). If the WTRU is R99 fallback capable., after
performing a random access proceduire trying to acguire a
common E-IDCH resource. the WTRU may monitor the ATICH
and/or E-Al to determine if a NACK on the AICH may be
received. If the EAI value and/or corresponding E-IDCH
resource index received is equivalent to the index correspond-
ing to the tallback, and if there may be CCCH uplink data to
transmit and CCCH fallback is allowed or if there may be
DCCE uplink data to transmitand IDCCLHI fallback is allowed.,
then the WITRU may perform R99 RACH fallback. If the
conditions above are not met (e.g., if there is DTCH data to
transmit). then the WTRU may not fallback to R99 RACHL.
Where the logical channel type allowed to fallback to R99
RACH i1s CCCH (e.g., only CCCH), then it the WT RU has
DCCH or D'TCH data for transmission, the WITRU may deter-
mine not to fallback to R99 RACH. Upon reception of an
indication to start using R99 RACH, the WTRU may start
using R99 RACH regardless ol the builfer status and/or RT.C
status {e.g., the WTRU may re-create the RL.C PIDUs or may
create other RILC PDUs, for example, in an attempt to trans-
mit as much data as possible). The WTRU may start using
RO9O RACTIT and. if the RI_C status and/or builter status are not
met, may use the RACH to tramnsmit a TV M report. The
WTRIUJ may ignore the network indication to tallback to R99
RACH. back off, and may try to access the UL again. For
example, the WTRU may ignore the indication from the net-
work to fallback using a random access channel (e.g.. RO99
RACH. R99 PR ACH,. etc.), may waitfor a time (e.g.. back off
for a predetermined amount of titme), and then may re-attempt
to access the network. When attempting the UL access, the
WTRU may decide to choose a preamble from the common
E-IDCH resources (e.g.. legacy conmumon E-IDCH resources),
which may not allow the network to know that the WTRU
may be R9O9 fallback capable. This may increase the chances
of accessing the UL over the common E-IDCTHL.

The WTRU may pertorm TTT selection based on one or
more of the criteria described hereinn {(e.g., capability and
power‘headroom). Preambles (e.g.. new preambles)y may be
reserved to signal a TTI indication other than the TTI con-
figuration signaled on the common E-I2CH list (e.g., legacy
common E-IDCH list). If the WTRU selects a TTI configura-
ticn other than the TTI used for the common E-IDCH (e.g..
legacy common E-IDCH), then the WTRU may chose a pre-
amble from the signaled PRACEH resourced (e.g., new sig-
naled PRACTEH] resourced) for the TTT configuration (e.g.. the
new TTI1 configuration). The network may determine a pref-
erence of the WTRU. The network may become aware that
the WTRU is TTI selection capable. The network maay use any
of the implementations described herein to acknowledge the
selection or redirect the WTRU to a different TTI. It the
WTRU selects the same TTI as the TTI signaled on the
common E-IDCH resource (e.g., legacy common E-IDCH
resource), then the WTRIJ may pick a preamble rom the
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common E-IDCH PRACH resources (e.g.. legacy common
E-DCH PRACH resources). The networlk may not know that
this WTRU is capable of TT1 selection and may not redirect
the WTRU to use any other TTI. The AICE may be used
according to the rules (e.g.. the legacy rules) to indicate the
common E-DCH index of the resources ((e.g., legacy
resources).

Preambles (e.g.. new preambles) may be signaled for 2 ms
TTT and 10 ms TTT configurations (e.g.. for WTRUIs capable
ot TTI configuration). Based on the chosen TTI, the WTRUT
may select the preamble from either the 2 ms or the 10 ms
group. The network may be aware of the preference and that
the WTRU may be 1711 selection capable. The network may
use any of the implementations described herein to redirect
thhe WTRUI.

Allowing a fallback to R99 RACH may result in transmiis-
sions of data over a R99 PRACH from a logical channel
configured with flexible RI.C FPI>U) condiguration. For
example, considering that R99 RACH may not have segmen-
tation capabilities and may transmit a limited set of TBS, a
flexible PDU RILC may coordinate the RILC PDU creation
with the R99 RACTHI transport format selection.

The RI_C configuration in non-1DCH states may correspond
to flexible RI.C PIDUT sizes. In order to enable transmission
over R99 RACH., the RLC may create “‘radio aware RILC
PIDUs.”” such that the RILC PiIOUs may be created to fit within
a selected RACTT TS without MAC layver segmentation. For
example, the WI'RU may determine the RIL.C PIDU size based
on one or more of the following criteria. A criterion may be
the selected TBS size. A criterion may be the minimum
selected TBHBS size and/or avanlable number of bits quantized
to the lowest allowed TBS size that is egual to or smaller than
selected TBS. A criterion may be the minumum selected TBS
size., available number of bits, and/or available power quan-
tized to the lowest allowed TBS size that is equal to or smaller
than selected TI35S.

It the WTRU perforims delayved radio aware RIL.C PIDU
creation when configured with fallback to RS9 RACH and
attempting a common E-IDCH access, then the WTRU may
start creating RIL.C PDUs after the E-IDCEH resource has been
allocated to the W ITRU. This procedure may prevent the
WTRU from prematurely generating RI.C PIDUs that it tmay
not be able to transmit over the RO99 RACH!. For example, the
size ofthe delayved RIL.C PIDOUUs might be decided according to
any combination of the following criteria. A criterion may be
the number of bits that mayv be transmitted according to, for
example, the default grant broadcasted. A criterion may be the
minimuin between number of bits that may be transmitted
according to., for example, the default grant and/or an allowed
TI3S from the set of the R99 R ACTHI transport formats. An
allowed TBS may correspond to, for example. the smallest
TEBS and/or the largest TBS. A criterion may be the minimum
allowed THBS, available data, and/or default grant quantized to
an allowed TBS size that may be smaller than the default
grant. The size of the delayed RLC PDUs may be decided
based on a broadcasted RL.C PIDUJ size.

MAC segmentation may be allowed for transmission over
R99 RACH. For example, the MAC-i1/is sub-layver may seg-
ment RI.C PIDOUs (or MAC-d PIDUs) prior to delivery to the
MAC-e sublayer for transmission over RACH . A MAC-i/is
header may be included in the R99 RACH tramsmission in
order to allow the Node B to reassemble the segments
received across muluiple R99 RACH transmissions. ’

Upon a redirection/acknowledgement to R99 RACTIIL. the
WTRU may perforim one or more of the following. The
WTRU may initiate a RACEH! preamble transmission proce-
dure (e.g.. a new RACH preamble transmission procedure)
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using the PRACH information of the R99 RACH resources
(e.g., legacy R9O99 RACH resources). This procedure mayv be
accelerated using any of the implementations described
herein. The W TRU may initiate a PR ACH message transmis-
sion upon reception of a redirection/acknowledgment to use
RO99 RACH (e.g.., legacy RO9 RACH). The timing to initiate
the PRACH message transmission with respect to the ATCH
may be maintained. For example, the WTRU may use any
combination of the following physical channel parameters to
pertorm the PRACH message transmission: a scraumabling
code of the preamble selected trom the R99 fallbaclk PR ACH
resources; the signature segquence, s, of the preamble selected
from the R99 fallback RACEI resources and/or used to deter-
mine a channelization code: or the other physical channel
paranmieters, transport channel formats, etc., that may be
extracted from the PRACH information (e.g., legacy PRACHL
information) (for example. 1f more than one PRACH info is
selected, then the resources ofthe first one or a predefined one
may be used). PRACH information (e.g.. new PRACH intor-
mation) may be broadcasted to be used from such WITRUs.

After selection and/or redirection of the R99 RACH chan-
nel for transmission, the WTRUT may attempt to access the
RS9 RACH and/or may perform UL transmission of data
and/or control mformation. Upon completion ot this proce-
dure, wherein completion may refer to transmission of the
data over the air interface or RACH failure, the WTRU may
have data in its buffer. 1f the W TRU immediately performs
access to common E-1IDCH again, the same congestion may
still occur. After attempting E-IDCH access, the WITIRU may
fail again and may perforim another ftallback to R99 RACH.
This may result in access delavs and/or ping-ponging
between different RACH accesses.

The behavior of the WITRU aftter a fallback to R99 RACH!L
may becontrolled. Forexample, a timer{e.g., a prohabit timer,
a back-off timer, etc.) may be utilized to prevent the W ITIRLJS
from attempting access on the common E-IDCH for a certain
period of time. The timer may be started in one or more of
triggers. A trigger may be that the WITRU determines that a
fallback to R99 RACH has to be perforimed. A trigger may be
that a R99 RACH procedure has been completed as a result of
a fallback to R99 RACEHL. A trmigger may be that UL data was
transmitrted over the air using the R99 RACH. If another UL
access attempt has to be performed by the WTRU and the
timer is still running, then the WTRU may perform a RO@
access. It the timer i1s not running,. the WI'RLI may access the
common E-1IDCH and/or re-evaluate the criteria to choose
which RACH resowurces to use. I the timer 1s runming and the
WTRU has data to transmit, then the WITRU may trigger o
TV M report to thie network, which may indicate the reason of
the trigger.

The WITIRU may tallback to R99 atter a common E-IDCEL
failure or direct network indication even if the criteria above
are notmet. A traflfic volume measurement ( 'V M) report may
be triggered upon fallback to R99 RACH. For exammple, a
TVM may be triggered if the WIT'RU falls back to R99 and
various conditions are satisfied. A condition may be, for
example, that the buffer size is above a threshold. This thresh-
old mav be a fallback to R99 RACH specific thoreshold and/or
may bée smaller than the threshold to trigger a TV M report for
a WTRU using comumon E-IDCH. A condition may be., for
example, that the logical channel with UL data belongs to a
list of logical channels the WTRU may not be allowed to use
R99 RACH, or to a list that may trigger a TV M report. For
example. at least two events may be configured for T'VIM
reporting in the WITIRU. One miay be used when the WITIRU is
using common E-IDCH and one may be used when the WITIRUS
has performed a fallback to R99 RACH.
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Faster RACH access may be provided where the WTRU
may switch from a Common E-IDCH access attempt to a R99
RACH access attempt, and vice versa. These situations may
include, without limitation, a WITRU falling back to RSO
RACH afrter having attempted common E-IDCH access: a
WTRU falling back to R99 RACH aftter an explicit command
from the network after having attempted to connect to a
common EBE-IDCH resource: anddor a WTRUJ performing
access and potentially transmission on the R99 RACTH! and
deterimining that more data remains in the butfer and then
attempting access 1o a comuunon E-1DCH resource.

In order to speed up suclh accesses, the WTRU may speed
up the preamble phase, for example, by using a preamble
powerthatis a function of the last preamble power used on the
previous resource (e.g.. common E-IDCH resource or R99
RACH resource). The preamble power mayv correspond to
one or more of the following. The preamble power may be the
samie power as the last preamble transmitted on the other
resources. The preamble power may be the povwer of the last
preamble transmitted on the other resources plus a configured
offset.

The WTRLUI may speed up the access to the other resource
by, for example. receiving a dedicated resource indication by
the network. The resource indication may include an index to
a preamble signature of the set of resources the WITI'RU is
being signaled to access. In the case where a specific signal
may be used by the network to signal a fallback to R99
RACH, this signal may include an index to a preamble
resource (e.g., ascrambling code and/or a signature sequence,
s, or index to PRACH info. if muluple PRACH info are
signaled, that should be used by the WTRUD). The index imay
be transmuitted to the WTRU by means of an EAT. The signal
may indicate the resource index and/or the common E-IDCH
value to use. Implementations by which the WTRUT may
deterniine that the EATI may be used to signal a UL channel
selection (e.g.. R99 RACH or TTI value) may be described
herein. For example, a secondary EAI may be used to signal
an index to a R99 PR ACH preamble index and/or a common
E-IDCH resource inndex from a group of resources correspond-
ing to a TTI value and/or a preamble index corresponding to
a T'Tl value other than the reguested value. Upon reception of
this index, the WITRU mayv start the UL transmaission on the
indicated channel (e.g.. RACH or comumon E-I32CH with the
indicated TTI). This may be performed with or without an
acknowledgment regquired. The WTRIUI may determine the
power to use based on the last preamble transmission on the
common E-IDCH resource. The WITI'RU may start preammble
transmission using the last used power on the other channel.

FIG. 2 illustrates an exemplary fallback. The method 200
of FIGr. 2 may be utilized by a W TRLUT to determine if it may
fallback using a random access channel (e.g.. R99 RACH,
RO9 PR ACH, etc.) to transmuit uplink information to a net-
work. The WTRU may have uplink informaton suclh as, but
not himited to, data or control information to transmit to a
networlk. At step 201, a WI'RU mayv reguest a commaoil
E-DCH resource from the network. For example, the
WTRUs default resources may be the coumumon E-IDCH
resources.

A fter requesting a conumon H-IDCH resource from the net-
work, the WTRU may receive an indicator trom the network
to fallback to arandom access channel (e .g., RO99 RACH. R99
PRACTHL. etc.), thereby completing step 202. The indication
may be received via an acqguisition indicator (e g.. E-AT). The
indication may be a value of the LH-Al. One or more FH-AIl
values may be used to indicate the use of a random access
channel (e.g., R99 RACH. R99 PRACH. etc.) and one or
more E-AT values miay be used to indicate a common E-IDCH
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index. For example, at least one value of the E-Al may be used
to indicate that the WTRU mayv perform a fallback to a ran-
dom access channel (e.g.. R99 RACH, R99 PRACH., etc.).
The WTRU may receive the indication from the network to
fallback regardless of whether or not the network is aware of
the WTRU buffer and/or RILLC status.

At step 203, the WTRU may determine if a condition is
met. The condition may be metifone ormore ofthe following
1s established: the channel for transmission is capable of
being mapped to the R99 RACH; the channel for transmission
may be configured with a fixed RIL.C PDU size; and/or the
channel for transmission belongs to a list of channels that is
predefined in the WT'RU, whereby the ist may include CCCH
and/or DCCH. The condition may also be met if one or more
of the conditions described herein are established.

If the WITRU determines that the condition is met, then the
WTRU may tallback to the random access channel (e.g.. R99
RACH, R99 PRACH, etc.) and may transmit the uplink inftor-
mation over the random access channel (e.g., R99 RACH.
R99 PRACH, etc.), thereby completing step 204. For
example, the WTRU may access the network with a PRACH
R99 signature to transmit uplink information over the R99
RACH. The WTRU may initiate a RACH] preamble transmis-
sion procedure using the PRACH information of the R99
RACH resource {(e.g., legacy R99 RACH resources).

If the WTRU determines that the condition 1s not met, then
the WTRU may back off from accessing the network, thereby
completing step 205. The W I'RU may determine that the
condition is not met if one or more of the conditions described
herein are not established. For example, the WTRU may
determine that the condition 1s not met it the channel for
transmission does not belong to the list of channels that is
predefined in the WTRU. The WTRU may ignore the indica-
tion from the network to fallback to the random access chan-
nel (e.g.. R99 RACH, R99 PRACH, cic.). The WTRU may
wait for a time (e.g.. a predetermine amount of time) and/or
may re-attempt to access the network.

The processes described above may be implemented in a
computer prograim, software, and/or firmware incorporated in
a computer-readable medium for execution by a computer
and/or processor. Examples of computer-readable media
include, but are not limited to. electronic signals (transmuitted
over wired and/or wireless connections) and/or computer-
readable storage media. Examples of computer-readable stor-
age 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, but not limited to, internal hard disks and removable
disks. magneto-optical media, and/or optical media such as
CID-ROM disks, and/or digital versatile disks (IDVIJ>s). A
processor in association with software may be used to imple-
ment a radic frequency transceiver for use in a WIRU, UE,
terminal, base station, RNC, and/or any host computer.
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What is claimed 1s:
1. A method to transmit uplink information, the method
comprising:

requesting, by a wireless transmit/receive unit (WTRU), a
common enhanced dedicated channel (E-DCH)
resource from a network;

receiving an indication from the network to fallback to a
Release 99 Physical Random Access Channel (R99
PRACH):

determining whether a condition is met. wherein the con-
dition is met if the WTRU has data to transmit on a
channel configured for fallback to R99 PRACH, and

wherein the channel configured for fallback to R99
PRACH is a common control channel (CCCH) or a
dedicated control chanunel (DCCH): and
transmitting the uplink information over the R99 PRACH
if the condition is met.
2. The method of claim 1, wheremn the indication is
received via an acquisition indicator (E-Al).
3. The method of claim 2, wherein the indication 1s a value
of the E-AL
4. The method of claim 1, wherein the uplink information
is at least one of control information or data.
5. The method of claim 1, further comprising backing off

from accessing the network when the condition is not met.
6. The method of claim S, wherein backing off comprises:

ignoring the indication from the network to fallback to the
R99 PRACH;

waiting for a time; and

attempting to access the network.
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7. The method of claim 1, wherein the WTRU utilizes a
preamble indicating that the WITRU supports fallback to the
R99 PRACH when requesting the common E-DCH resource
from the network.

8. The method of claim 1. further comprising:

receiving, from the network, an information element (1)

that configures the channel for fallback to R99 PRACH.

9. The method of claim 1, wherein the condition further
comprises whether a Radio Link Control (RLC) size of the
E-IDCIT 15 the same as a RI.C size of the channel configured
for tallback to R99 PRACH.

10. The method of claim 1. wherein the indication is an
E-DCH resource index.

11. A wireless transmit/receive unit { WTRU) configured to
transmit uplink information, the WIRU comprising:

a processor configured to:

request a common c¢nhanced dedicated channel
(E-DCH) resource from a network:; and

determine whether a condition is met, wherein the con-
dition 1s met it the WTRU has data to transmit on a
channel configured for fallback to R99 PRACH, and
wherein the channel configured for fallback to R99
PRACH is a common control channel (CCCH) or a
dedicated control channel (IDCCEH); and

a transceiver configured to:

receive an indication from the network to fallback to a
Release 99 Physical Random Access Channel (R99
PRACH):; and

transmit the uplink information over the R99 PRACH if
the condition is met.

12. The WTRU of claim 11, wherein the indication is
received via an acquisition mdicator (E-AT).

13. The WTRLU of claim 12. wherein the indication is a
value of the E-AT.

14. The WTRU of claim 11, wherein the uplink informa-
tion is at least one of control information or data.

15. The WTRU of claim 11, wherein:

the processor is further configured to:

back off from accessing the network when the condition is

not met.

16. The WTRU of claim 15, wherein backing off com-
prises: '

the processor turther configured to:

ignore the indication from the network to fallback to the
R99 PRACH; and

walit for a time; and

the transceiver further configured to:

attempt to access the network.

17. The WTRU of claim 11, wherein the processor is con-
figured to request the comumon E-DCH resource from the
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network utilizing a preamble indicating that the WTRU sup-
ports fallback to the R9Y PRACH.

18. The WTRU of claim 11, wherein the processor is fur-
ther configured to receive, from the netw ork, an information
element (IE') that configures the channel for fallback to R99
PRACH.

19. The WTRU of claim 11, wherein the condition further
comprises whether a Radio [Link Control (RI.C) size of the
E-DCH is the same as a RI.C size of the channel configured
for tallback to R99 PRACH.

20. The WTRU of claim 11, wherein the indication 1s an
E-DCH resource index.
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