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an inactive state en there is no data to o
to techniques for sending data in a wireless communication System.

II.  Background

[0003] Wireless communication systems are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These systems may be multiple-access systems capable of supporting multiple users by
sharing the available system resources. Examples of such multiple-access systems
include Code Division Multiple Access (CDMA) systems, Time Division Multiple
Access (TDMA) systems, Frequency Division Multiple Access (FDMA) systems,
Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-FDMA)
systems.

[0004] A wireless communication system may include a number of Node Bs that can
support communication for a number of user cquipments (UEs). A UE may
communicate with a Node B via the downlink and uplink. The downlink (or forward
link) refers to the communication link from the Node B to the UE, and the uplink (or
reverse link) refers to the communication link from the UE to the Node B.

[0005] A UE may be intermittently active and may operate in (i) an active state to
actively exchange data with a Node B or (i) an inactive state when there is no data to

send or receive. One or more slow common channels, such as a random access channel
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[ 0009] Vari ous "aspects and features of the disclosure are described in
furt her det allpcation of new resources for use in the active state.

[0008] In another aspect, the UE may perform random access with collision detection
and resolution for the enhanced uplink. The UE may select a signature from a first set
of signatures available for random access with the enhanced uplink. The first set of
signatures may be different from a second set of signatures available for random access
with a random access channel. The UE may generate an access preamble based on the
selected signature, send the access preamble for random access, and receive an
acquisition indicator from the Node B. The UE may then send a2 UE identity to the
Node B for collision detection. The UE may receive from the Node B an
acknowledgement addressed to the UE based on the UE identity. The UE may set a
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[0011] FIG. 2 shows a layer structure with various protocols and channels.

[0012] FIG. 3 shows a diagram of various operating states and modes for a UE.
[0013] FIG. 4 shows a call flow for operation with an enhanced uplink.
[0014] FIG. 5 shows a call flow for a mobile-originated call using a RACH.
[0015] FIG. 6 shows a call flow for a mobile-originated call using the enhanced uplink.
[0016] FIG. 7 shows a call flow for short message transmission using the RACH.
[0017) FIG. 8 shows a call flow for short message transmission using the enhanced uplink.
[0018] FIG. 9 shows a process performed by a UE for the enhanced uplink.
[0019] F1G. 10 shows a process performed by a Node B for the enhanced uplink.
{0020] FIG. 11 shows a process performed by the UE for random access.
[0021] FIG. 12 shows a process performed by the Node B to support random access.
[0022] FIG. 13 shows a block diagram of the UE and the Node B.
DETAILED DESCRIPTION
[0023] The techniques described herein may be used for wvarious wircless

communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system™ and “network™ are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. cdma2000 covers 1S-2000, IS-95 and 1S-856 standards. A
TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a radio technology such
as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.20, [EEE
802.16 (WiMAX), 802.11 (WiFi), Flash-OFDM®, etc. UTRA and E-UTRA are part of
Universal Mobile Telecommunication System (UMTS). 3GPP Long Term Evolution
(LTE) is an upcoming release of UMTS that uses E-UTRA. UTRA, E-UTRA, UMTS,

LTE and GSM are described in documents from an organization named “3rd Generation
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VO 2009}9@3}3061pd?,1®5’2@]@8y90a733g5stmcturc 200 f‘or WCDMA in 3GPP Release 6 and later.
Layer structure 200 includes Radio Resource Control (RRC), Radio Link Control

(RLC), Medium Access Control (MAC), and physical layer (PHY). RRC is part of
Layer 3, RLC and MAC are part of Layer 2, and PHY is part of Layer 1.



5 [0029] RRC perforns various functions for establishnment,

mai nt enance, and termnation of calls. RLC provides various services
to upper |vegess/iosueh as transparent, unacknow edged aneCawkmosimsized
data transfers, nmintenance of quality of service (QS) as defined by
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downlink to dSIL}CIIAe QnGdn Igerfglrznsls ffu%[;:tl(l)_rlg[gﬁﬁl as transmission and retransmission, multiplexing,
and evolved TFC (E-TFC) selection. MAC-¢/sh supports a paging channel, a forward
access channel, a random access channel, etc. MAC exchanges data with RLC via
transport channels and exchanges data with PHY via physical channels. The various
protocols and channels in FIG. 2 are described in 3GPP TS 25.301, entitled “Radio
Interface Protocol Architecture,” which is publicly available.

[0031} Table 1 lists some transport channels in WCDMA.

Table 1 — Transport Channels

Channel Channel Name Description
DCH Dedicated Chamnel Carr.y data on downlink or uplink for a
specific UE.
HS-DSCH High Speed Downlink Carry data sent on downlink to different
) Shared Channel UEs for HSDPA.
E-DCH Enhanced Dedicated Carry data sent by different UEs on uplink
) Channel for HSUPA.

Carry preambles and messages sent by

RACH Random Access Channel UEs on uplink for random access.

Carry messages sent on downlink to UEs

FACH Forward Access Channel
for random access.

PCH Paging Channel Carry paging and notification messages.
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[0032] Table 2 lists some physical channels in WCDMA.
Table 2 — Physical Channels
Channel Channel Name Description
Physical Random Access
PRACH Channel Carry the RACH.
AICH Acquisition Indicator Carry acquisition indicators sent
Channel on downlink to UEs.
Fractional Dedicated Carry Layer 1 control information,
F-DPCH .
Physical Channel e.g., power control commands.
HS-SCCH Shared Control Channel | Carry control information for data
H (Downlink) for HS-DSCH sent on the HS-PDSCH.
S | HS-PDSCH High Speed Physical Carry data sent on the downlink
D | (Downlink) | Downlink Shared Channel | to different UEs.
P
A | HS-DPCCH | Dedicated Physical Control Carr‘y ACK/NAK for data
(Uplink) | Channel for IS-DSCH | reccived on the HS-PDSCH and
channel quality indicator (CQI).
E-DPCCH | E-DCH Dedicated Physical | Carry control information for the
(Uplink) Control Channel E-DPDCH.
E-DPDCH | E-DCH Dedicated Physical | Carry data sent on the uplink by
I; (Uplink) Data Channel different UEs.
U E-HICH E-DCH Hybrid ARQ Carry ACK/NAKX for data sent on
P (Downlink) Indicator Channel the E-DPDCH.,
A E-AGCH E-DCH Absolute Carry absolute grants of uplink
(Downlink) Grant Channel resources for the E-DPDCH.
E-RGCH E-DCH Relative Carry relative grants of uplink
{(Downlink) Grant Channel resources for the E-DPDCH.
[0033] WCDMA supports other transport channels and physical channels that are not

shown in Tables 1 and 2 for simplicity. The transport channels and physical channels in
WCDMA are described in 3GPP TS 25.211, entitled “Physical channels and mapping of

transport channels onto physical channels (FDD),” which is publicly available.

[0034]

HSDPA and HSUPA support hybrid automatic retransmission (HARQ). For

HARQ), a transmitter may send a transmission for a transport block and may send one or

more retransmissions until the transport block is decoded correctly by a receiver, or the

maximum number of refransmissions has been sent, or some other termination condition



Tabl e 2 - Physical Channels Channel Channel Name Description PRACH
Physi cal Random Access Channel Carry the RACH. Al CH Acquisition
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is encountered. All transmission and retransmissions of the transport block may be sent
in one HARQ process. One or more HARQ processes may be active and used to send
one or more transport blocks to the receiver.

[0035] FIG. 3 shows a state diagram 300 of RRC states for a UE in WCDMA. Upon
being powered on, the UE may perform cell selection to find a suitable cell from which
the UE can receive service. The UE may then transition to an Idle mode 310 or a
Connected mode 320 depending on whether there is any activity for the UE. In the Idle
mode, the UE has registered with the system, listens for paging messages, and updates
its location with the system when necessary. In the Connected mode, the UE can
receive and/or transmit data depending on its RRC state and configuration.

[0036] In the Connected mode, the UE may be in one of four possible RRC states — a
CELL DCH state 322, a CELL _FACH state 324, a CELL_PCH state 326, or a
URA_PCH state 328, where URA stands for User Registration Area. The CELL_DCH
state is characterized by (1) dedicated physical channels being allocated to the UE for
the downlink and uplink and (ii) a combination of dedicated and shared transport
channecls being available to the UE. The CELL_FACH state is characterized by (i) no
dedicated physical channels being allocated to the UE, (it} a default common or shared
transport channel assigned to the UE for use to access the system, and (iii) the UE
continually monitoring the FACH for signaling such as Reconfiguration messages. The
CELL PCH and URA_PCH states are characterized by (i) no dedicated physical
channels being allocated to the UE, (ii) the UE periodically monitoring the PCH for
pages, and (iii) the UE not being permitted to transmit on the uplink.

[0037] While in the Connected mode, the system can command the UE to be in one of
the four RRC states based on activity of the UE. The UE may transition (i) from any
state in the Connected mode to the Idle mode by performing a Release RRC Connection
procedure, (ii) from the Idle mode to the CELL _DCH or CELL FACH state by
performing an Establish RRC Connection procedure, and (ii1) between the states in the
Connected mode by performing a Reconfiguration procedure.

[0038] The modes and states for the UE in WCDMA are described in 3GPP TS 25.331,
entitled “Radio Resource Control (RRC); Protocol Specification,” which is publicly
available. The various procedures for transitioning to/from the RRC states as well as
between the RRC states are also described in 3GPP TS 25.331,

[0039] The UE may operate in the CELL_FACH state when there 13 no data to send or
receive. The UE may transition from the CELL_FACH state to the CELL_DCH state
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whenever there is data to send or receive and may transition back to the CELL_FACH
state after sending or receiving the data. The UE may perform a random access
procedure and an RRC Reconfiguration procedure in order to transition from the
CELL_FACH state to the CELL_DCH state. The random access procedure may also be
referred to as a PRACH procedure. The UE may exchange signaling messages for these
procedures. For WCDMA, resources are normally allocated by an RNC via message
exchanges that can result in both signaling overhead and setup delay.

In an aspect, an enhanced uplink (EUL) is provided to improve UE operation in
an inactive state. In general, an inactive state may be any state or mode in which a UE
is not allocated dedicated resources for communication with a Node B. For RRC, an
active state may be the CELL_FACH state, the CELL_PCH state, the URA PCH
state, or the Idle mode. An inactive state may be in contrast to an active state, such as
the CELL_DCH state, in which a UE is allocated dedicated resources for
communication.

The enhanced uplink for inactive state may also be referred to as an Enhanced
Random Access Channel (E-RACH), enhanced uplink in CELL _FACH state and Idlc
mode, an enhanced uplink procedure, etc. For WCDMA, the enhanced uplink may have

the following characteristics:

¢ Reduce latency of user plane and control plane in the Idle mode and the
CELL_FACH, CELL_PCH and URA PCH states,

e Support higher peak rates for UEs in the CELL FACH, CELL PCH and
URA_PCH states by use of HSUPA, and

¢ Reduce state transition delay from the CELL_FACH, CELL PCH and
URA_PCH states to the CELL_DCH state.

The enhanced uplink may be supported with a MAC entity in a Node B that can
more quickly grant pre-allocated uplink resources to a UE. The enhanced uplink may
allow the UE to efficiently send a small amount of data in the CELL_FACH state,
which may avoid the need to transition to the CELL_DCH state. The enhanced uplink
may also allow the UE to quickly transition from the CELL_FACH state to the
CELL_DCH state. The enhanced uplink may also be used in other scenarios to improve
performance and system efficiency.

FIG, 4 shows a design of a call flow 400 for operation with the enhanced uplink.
UE 110 may operate in the CELL_FACH state and may desire to send a small amount
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of data or to transition to the CELL DCH state. UE 110 may perform a random access
procedure and may randomly select a signature from a set of available signatures. The
signature may be used as a temporary UE identity for the random access procedure. UE
110 may generate an access preamble (which may also be referred to as a RACH
preamble) based on the signature and may send the access preamble on the uplink (step
1). Node B 120 may receive the access preamble from UE 110 and may return an
acquisition indicator on the AICH to UE 110 (step 2). The acquisition indicator may
indicate a positive acknowledgement for the signature sent in the access preamble by
UE 110.

In response to receiving the access preamble, Node B 120 may begin the process
of allocating uplink resources fo allow UE 110 to transmit messages on the uplink. For
WCDMA, RNC 130 typically allocates resources to a UE in response to a request from
a Node B. In one design, RNC 130 may pre-allocate a pool of resources to Node B 120
for allocation by Node B 120 to UEs for the enhanced uplink. This pool of pre-
allocated resources may be referred to as common E-DCH resources. RNC 130 may
also sct up DCCH radio bearers on the Tub interface (which may be referred to as Iub
bearers) corresponding to the pre-allocated resources ahead of time in order to reduce
call setup delays. Node B 120 may allocate resources to UE 110 from the pool of pre-
allocated resources and may send an uplink (UL) resource allocation message to UE
110 (step 3). The uplink resource allocation message may be a MAC control message,
may convey various types of information as described below, and may be sent on the
HS-PDSCH.

UE 110 may receive the uplink resource allocation message from Node B 120
and may send its UE identity, scheduling information (SI), and/or data in one or more
messages to Node B 120 using the allocated uplink resources (step 4). In one design,
the allocated uplink resources may be for HSUPA, and UE 110 may send information
using the E-DPDCH in step 4. The UE identity may be an E-DCH Radio Network
Temporary Identifier (E-RNTI) assigned to UE 110 by RNC 130 and retained by UE
110 during the CELL_FACH state. The UE identity may also be an International
Mobile Subscriber Identity (IMSI), a Temporary Mobile Subscriber Identity (TMSI), or
some other type of UE identity. For example, UE 110 may not have an E-RNTI in the
Idle mode and may send all or part of its IMSI or TMSI as the UE identity. In any case,
the UE identity may be used by Node B 120 for collision detection and resolution, as

described below. The scheduling information may convey the buffer size at UE 110
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and/or other information and may be used by Node B 120 to grant uplink resources to
UE 110. UE 110 may start a timer upon sending the information in step 4 (step 5).

Node B 120 may receive one or more access preambles from one or more UEs
in step 1, and each UE may send its UE identity in step 4. A collision may occur when
multiple UEs transmit their access preambles at the same time using the same signature.
Node B 120 may perform collision detection and resolution. If Node B 120 receives a
UE identity from only one UE and detects no collision, then Node B 120 may return a
Layer 2 (L2) acknowledgement message for this UE 1dentity, e.g., by sending the UE
identity as part of the 1.2 acknowledgement message (step 6). If Node B 120 detects a
collision, then Node B 120 may decide to send an L2 acknowledgement message to
only one of the UEs. For both cases, a UE that receives an L2 acknowledgement
message with its UE identity would know that its access preamble has been successfully
detected and acknowledged by the Node B. In FIG. 4, Node B 120 sends the L2
acknowledgement message to UE 110. Node B 120 may also send a scheduling grant to
UE 110, e.g., on the E-AGCH (step 7). Node B 120 may also notify RNC 130 that
uplink resources have been allocated to UE 110 along with the UE identity (step 8).

After starting the timer in step 5, UE 110 may wait for an L2 acknowledgement
message from Node B 120. If the timer expires and an 1.2 acknowledgement message is
not received from Node B 120 (not shown in FIG. 4), then UE 110 may exit the random
access procedure and may start over beginning with step 1, ¢.g., in accordance with a
backoff mechanism. If UE 110 receives the L2 acknowledgement message (in step 6),
then UE 110 may determine whether the UE identity from this message matches its UE
identity. If the UE identity matches, then UE 110 may wait for a scheduling grant from
Node B 120. Upon receiving the scheduling grant from Node B 120 (in step 7), UE 110
can exchange (e.g., send and receive) signaling messages via a control plane with RNC
130 and can also exchange data via a user plane, ¢.g., on the HS-PDSCH and E-DPDCH
(step 9). The control plane carries signaling messages for RRC and upper layers
whereas the user plane carries traffic data.

For enhanced uplink operation, UE 110 and Node B 120 may operate as if UE
110 is in the CELL DCH state even though UE 110 may actually be in the
CELL_FACH state. In particular, Node B 120 may send absolutc grants on the E-
AGCH, relative grants on the E-RGCH, and acknowledgement (ACK) and negative
acknowledgement (NACK) feedback on the E-HICH, as normally done for HSUPA in
the CELL_DCH state. UE 110 may send CQI and ACK/NACK information on the HS-
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[0049) Node B 120 may detect that UE 110 no longer needs the enhanced uplink, e.g.,

via the scheduling information sent by UE 110 or detection of inactivity on the uplink
by Node B 120. Node B 120 may then decide to de-allocate the resources allocated to
UE 110 and may send an uplink resource release message (which may be a MAC
control message) to UE 110 (step 10). UE 110 may release the uplink resources and
may return an uplink resource release complete message to Node B 120 (step 11). Node
B 120 may notify RNC 130 that resources for UE 110 have been released (step 12).
[0056) Conversely, Node B 120 may detect that UE 110 is actively transmitting data on
the uplink, e.g., beyond a certain time, which may be kept track by a timer. UE 110
may also perform random access with intent to transition to the CELL_DCH state (c.g.,
for a voice call or a data call) and may convey this intent. In any case, Node B 120 may
notify RNC 130 regarding these events. RNC 130 may then instruct UE 110 to
transition to the CELL_DCH state. In one design, UE 110 may continue to use the
resources already allocated to UE 110 after transitioning to the CELL_DCH state. For
this design, RNC 130 may regain control of the resources allocated to UE 110 and may
provide Node B 120 with additional uplink resources for the pool of pre-allocated
resources for future enhanced uplink operation. In another design, UE 110 may release
the resources allocated to the UE, and the released resources may be placed back in the
pool of pre-allocated resources. UE 110 may be allocated new resources for the
transition to the CELL_DCH state, e.g., via a Radio Bearer Setup message sent by RNC
130 to UE 110. For both designs, the transition to the CELL DCH state should ensure
minimal or no interruption on Layer 1, since the radio bearers have already been set up.
This may reduce call setup delays as well as latency of the user and control planes.
[0051] For clarity, most of the description for FIG. 4 assumes that UE 110 initially
operates in the CELL_FACH state. The enhanced uplink operation in FIG. 4 may also
be used if UE 110 operates in the CELL_PCH state, the URA_PCH state, or the Idle

mode.
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EAGCH, 1 el aDiOEE @ 1@eahaabed hilink- Rﬁﬁﬁdeﬁ%ﬂ g kiliow BHgaEM NaekR 1@0&0
negati ve acknow edgenent (NACK) feedback on the E-H CH, as norrra I%
done for HSERAEHnthe emelmpn ok EDCHErepaig eanpl suidhicoyE Jig is in the
ACK/ NACK i ntg MBbicenstas o &?erd#ﬁ with M\Dela{%ﬁgéd%@%lf’ﬁ%%?@&?gnoz SASPschl
DPCCH to Node B™120. In one design, UE 110 is not in soft handover
for the enha&hd&§sumdyi bk sempartetbéy thetE-BEE) fgyolhe enksaatd oplinkonfinlyds sowll
rate contro r r

| This deoruiBrTR iy RE Bbic Pl TR CrL AT 30 S o TRy 16 e B
nei ghbor No®€IBsaymdieiculsd THSS foe tlﬁnll’meHdandpsbma ladditionad ABSkh dor ldgsr data

Cont ol comAador 5B 1B P THE LARERN R TOBAOINSY G503t

nmay detect tibs60HE:sTbnivaly wegar thePRIACHNS veiha g ditdontd TBBK of SObits vl a
nformation sent by UE 110 or detectjon_of inactjvity

t he schedul i
on the upli ﬁ&gb{iltsl\f@H%mB T dp suupae tignsmisiom gt mAlately HESt Jhe small set of

de- al | ocat eThRE fheHeU RS %a&%ﬁc@%%ﬁhﬂgo&&%a@% RYE-peRdran i bk
resource rel ease nessage (which may MAC control nessagé) to UE

110 (step 10yprovEuplink pefjormaneasdhe hmallpset m TRSsomer edsoarsdusrali-DPRECH n
processing complexity at the Node B.



[ 0051] For clarity, nost of the description for FIG 4 assunes that
UE 110 initially operates in the CELL_FACH state. The enhanced uplink
oper at i on wan2@b/Gicoét may al so be used if UE 110 oper at eBCTMSINS078385
CELL_PCH state, the URA PCH state, or the Idle node. WO

2009/ 046061PCT/ US2008/ 078385 12 [ 0052] Flér t he conventional random

access procedure W|t ut t e ink, .a UE may send n acc ss
pr eanbl®n st epThe § e‘r ﬁ’ﬁghﬁ &h?@?th‘i’o‘r‘?eiﬁ ﬁ‘&llvé’é?lﬁr nﬂ‘§’t’se

2. The UE nmayidule@ eﬁﬁ@s&nﬁ&%%%ﬁ%@e@ﬁbﬁnﬂﬁn@ Mfﬁ*&%&dumeﬁnj Dasysa
rate of 8 kil oblts/secon lcglp and does not support HARQ The sl ow
PRACH has sémﬁbokﬁﬁgather/beqeﬁﬁa the ughofdhe endynesgaipkinh Breverplyegmman fall flgws
the sl ow sp of H-ARQ on the PRACH, a UE typically does
not send sh%ﬁ&%@gggggg in the CELL_FACH state. Instead, the UE

t ypi cali@ogor r ansi FIGnS shovs healCEbiv T00Hos banebiicrorigindesd b stgobosmmrtlbnal

nmessages. ces | at the ort nes

to the call mnﬁgqgggﬁlﬁrogertaelPﬁgnésl:rﬁ[rg%c&gStﬁﬁ aﬁ df)cﬁﬁ fﬁeaca

F;Jr t her no a elUB mﬁo Hﬁgt geP& cal dc)tegsrlaébﬁrm;tﬂt ﬁmSthba@;lﬁnk gstea) @E&lmdirAfacleis-é ahe

after sending the short nmessage iC p ssage

for Vol P or 2 meét&onrfaglgatg%%n e AlpH M EBB?NEGQIB?% 5P il b ey gond an

consuned 1t 0RRENorsiceitH R&ﬂeﬁ%@eﬁ%%o R f@'l?s[r%%tgé‘g.rlﬁmh @@ﬂh itﬂi B)h RNC
e enhance

bet ween the CELL FACH and CELL st at es upl i nk
operation i A3FmEy s¢t ypiani BRS cepegsgon foyndE2l 1 fans?lﬁéasf savdonRadie dgsk Setup

rocedure. h
o oot es oAbk aReal 5] b1 Sk B ETs Bo Ffor Us
E- DPDCH) and1orand wy extetifa Rademink Ssopk apRACHcaogs ayBNANGD e het NC

i nformation t he hanced ,upl i nk. The e

i mprove cal IIQQ&aﬁﬁx‘g}éaf‘%‘i/?g'(‘aém CSEREeS glnl@]@ﬁﬁ Eﬁﬁg) “Eaﬁﬁffqﬁ f%)%ﬁs')er for
The Tl E may UH B0 $Rp@) shdiotsynatsaagese (b igarer SirRhe édvatiad ane spiagestep 0.
Vol P) on the enha ced Ilnklnth LL FACH state and may .
experi ence R&Ys 14 wa%yf 57 6 47 (P SAPSSTTIOR SEURMBIOTSegS catippipesdodicated
transition tQolhes Bk 1DeHseh 8. eUEThﬁ) Hiy MaYsigds ® seeklianaey s#@RGpon
messages such as neasurenent reports (e.g., to enable faster handoff)
on the enhatksstyingpthcfkRC100Badtion Yaiep anssiagn ash oy jeArE|ag RRC Gopaection
enhanced uplgi, Iin&e ess preanble in the sane
manner as a c@'ﬁ enﬁll%%hﬁg&?%n{gom az%:(ggs %ﬁ'ocedur e. For WCDMVA, a

4096- chitgs1pccess Upr H@rrbdyeemh@gb @oge%meatsedttbly (M /é&blabasws dvith@oomgiwork

s T dE e B DU Pl 101 e ik 128 b Oyend gp RaB

access procedsipgmandeqawt biessaps toRNChgoanbasissh aupdib akcesd featmERAB) for
desi gn, the avail abl e Slgb‘g[u@ y be divided .into two set
o =4

first set offcsad{gendds w%%yswgn%ﬁ&ssgg%%%ﬁo-g%g lgP

si gnatures ayahliRbik o MAWuMESrerQlbBNAMRL &or HORARIRARLY % 15). RNC
avail able in WCDVA nmay be divided into two sets, with each set

i ncl udi ng 8 13 geaitthanessnd FiRadioiBpaeer elep mpessaga athawi dedigatse raspwrsercies the
to the UEs

use the si gaatrteEAOERYP} D, B P10 mp oddife WER vpblifecd AR i T
and t he newBdisr SV@W@@S@&&M/REZGGB/(@@BB’B}B RII‘QCrIﬂQmeemtmean RAB
signatures in or .t he enhanc noth
deslon. " t e AraigasTOESPdsg Feh i AT BONRHC Bt 1B v b IR Barsafe
codes. One acmefsicpleedINal0DUR) HRARNE 186 &4l tiycaliegacy UEs for the
random access procedure,, th acc Ss. pre | e .cod

by new [Pl f or t K ﬂ'ﬁ%ﬁ%%&g gltg‘?\Ra r)th *gg@sg%eﬂgiaatﬁﬁaag?é‘a}séwu ¢

di stinguish etaa{aﬁgt%mf%ﬁ&fssslg@laﬁe?@bﬁgefs 'b@meleﬁgﬁc}’lOUﬁ%d@BCD@Cm@Sl 30, and
preanbl es from new UEs B may performt he random access

procedure f@preeagivorlegdfy UBcsnanchpge cﬁﬁéhaalg@ viRavh delpe serfieen éard Uip Lt bk
for each ne\#uHﬁermoL‘fQ Oéé] 11|0nrrIa§l egi?ss'iﬁgllﬁéﬁ'%saggs B @né ISNOQS%gBtH]eZQOW

PRACH, which may also delay call setup.



E-DCH information - information used for E-DCH operation, e.g.,

i nformation for the E-DPDCH, E-DPCCH, E-AGCH, E-RGCH, E-HI CH, etc.,

F- DPCH i nfwo pepioenst i nf ormati on used to receive contrecTisz0Swssssi on
sent on the F-DPCH, Maxinmumuplink transmt power of the HE,
Transmission tine interval (TTl) to usel®e.g., 2 ns or 10 ns, and

Def aul t_servi ng ngt (e.g., traffic-to-pilot ratiQ), which may .
corresp g‘ to ang{(sri ?@Wsd’r‘&ﬁ‘[@&?éicﬁ%@%’ 408 fPh%.“@Eﬂ%ﬁE&mi"‘?d pabilsieg the
E- DCH t r ansgisstNuplihRe Wip!1h fkndyesRHC & Akl @0l iFQ RS HBY dadisqo
include different and/or additional information. [0056]HSUPA ‘enpl oys
cl osed- | oopidaiep cebniffoll Ihmdy seaRE fesesst teansblOOp teep fnkr(staprl) and may

supports TTﬁecEﬁfve 2n %c}tﬁﬂtgonlﬂfiﬁ&m i %gi%ﬁﬁk%ggydgrqgg& ﬁ%%pa%: gﬁ%é?@vﬁ?@ h

support hi gher peak tates. [n one
TTI to use flop rachize enhpiidedsaptd allocativgd meyagsdan Node Bel20qited 3T TUEIQ0

UE 110 in the upljn sour.ce allocati . age. For this design
new UEsI may €Y ngrst(}ﬁ%d’&ﬁﬂg ?fwaﬁ% a@ﬁ%ﬁfy L%ngéﬁ%?[ﬂf@?teg é%SP‘gfﬁ?S (step
ei ther 2 ns4pindli@ayeceay abE? usedwidpehhe neniias coeth Nadd mhz@(ﬂegmy NeRe
known a pri %g?pb t he. new UEs or broadcast by Node B 12

0.
2009/ 046061 ity F¥a 530 that v 1930prees brvigeipem allogricd daliEgl 10 (step
sufficient gpsources to send a small anmount of data to Node B 120.
This snmal | anmount of data may be for one or nore short nmessages such
as an HffH r equebE ldBgsaygendpn BRS Gonnestiar R¢quest meFppge $orBNC Aifbuning e

ety beyAARbSERIRE (S 9. SHOOMR! ke RLBRR B B 1) Gy coms

del ay budgetrowfa 8®! nEres&ftesipyt-elfocafed daNaderByl 20estesrd thvdugh 7dn #1061 5 tiag

011 oW o O Bow SRy BN RASIRE R s

processes, meRstolMOO1M{sted HENE 110 eaCkundftioh @ithe BEARQDOIPSRSE 88 retumn

TBS = 2000 Erll ﬁcsggéneictri]one Ef:tll;]p 8]:)111}3?/-%?6 nl_alés@\al:‘:g% t%rli)l‘gg 51%8 S(s’tepog). Node B 120 and
RNC 130 may cxchange signaling messages to pre-allocate uplink resources and sct up
Tub bearers for future enhanced uplink operation by other UEs (steps 10 to 13). Steps
10 to 13 may be performed at any time and may have minimal or no impact to call setup
for UE 110.

[6065] After sending the RRC Connection Setup Complete message in step 10, UE 110
may exchange NAS messages with core network 140 (step 14). Core network 140 may
send an RAB Assignment Request message to RNC 130 (step 15). RNC 130 may then
exchange signaling messages with Node B 120 for Iub bearer establishment and
downlink/uplink synchronization (steps 16 and 17). RNC 130 may then return an RAB
Assignment Response message to core network 140 (step 18). UE 110 may thereafter
communicate with Node B 120 and RNC 130 for the call.

[0066) In the design shown in FIG. 6, the call setup for the mobile-originated call may
include fewer exchanges of signaling messages between UE 110, Node B 120, RNC
130, and core network 140. The fewer message exchanges may shorten call setup delay
and allow UE 110 to obtain service faster. Furthermore, UE 110 may send signaling
messages to RNC 130 using the enhanced uplink, which may also reduce call setup
delay.

[0067) FIG. 7 shows a call flow 700 for short message transmission using the RACH in
the CELL_FACH state. UE 110 may operate in the CELL_FACH state and may desire



TBS = 4000 bits sent in one H ARQ process. 10 ns TTIl, four H ARQ
processes, four target HARQ transm ssions TBS = 1000 bits sent in
each of foMO 208K Pr ocesses, TBS = 2000 bits sent i nPERGIS2008/018983
H ARQ processes, or TBS = 4000 bits sent in one H ARQ process. The
configurations descri bed above may be shpported by a cell-edge or

ooy o A ot eel S8y S8 el e Shobbleth biaECHinah
TBSs (e. ., ad@tha}BSive iR YachdsiGo pRITdRE oh Ake A& Emmdoa@atm (Qﬁu_z) DGH
e

state. In one deSI%}ﬁQ the entire large set of TBSs may be us
the EDCH f ort 19 HB2Yeiant@d fpYIFasRicmeR §ea@§|r@%84ﬁﬁycm@% UE trpffes aﬁlelme

Node B 120 f
whet her UE 108 e e B R L Yo i (e & Node

enhanced uplB K0 ani RN o heey dechiange, signalinginksseets tofct TB8gadrayinkeset up Tub
supported f h

of TBSs are a;}’%‘{]g%ﬂE 9851‘8%1%5 heqﬁ? ﬁ@a %&ﬁ%ﬁ %3}%’8{%@%% for;{%r E@&%P 4
t he EDCH mayo Vhdimem hey TBSsedds PhjzeaPRAGH IRt osfineatded dhdsiappad UEBIS
for higher data rate For exappl e,, t | set Ss for .the

£ Do iy i AoFORE Rak Brovigs P d ol biweic Sl jeu Samif e frome
PRACH as wekile @BLBAUACH GRdd toMBSTEIL. DM biateSupdn deckBiR: metf&ly&@ﬂ (:Zﬁ'ﬁﬁnel

TTlI to support transm ssion of nore data by LTEs The smal I set of
TBSs for th@e@@@#%@me%%@%m@h@mm@wa%@&amhRM@ﬁ@rm@pmpiete

whi ch may |tﬁ:%§ £14RlENK0 B %)f rmance. The small set of TBSs may al so
reduce E-DP grocesm ng c n%l exity at the Node B. WD

200 9{ 04@081 PCIVBZ D@8/ 10 78335en $nd GOSHOThessugh an d@chliuf;ﬁtttd”ﬂkplilik sepoifgesi(step
her ei n nay %f.ﬁ)euéﬁq lb ha %ér?alff%{‘(g&lh!m% %?%h%g%wé’sr %e'a At ﬁeﬁrlgb a%?eéigge glﬁ d

scenari os. enhanced u uce se

obt ai n ot hegrlltxetedf td:sSurcéEh&ndJStbeertraﬁd’]@orerﬂmnGbﬂ (HL MCH nstgeviaekl to the
comon cal | des rib bel ow. [0060]FIG 5 shows a call flow
500 for a nggﬁmﬁé@bﬁtﬂ% ﬁgl usi ng conventional RACH. UE 110 may
oper at gogen) t he ChkkkhdoACH mtay cuBndo, M8 $10; @nd RNION ol rﬁ‘é}ﬁcx@h&%b karidds
110 may send an, access preanble on the uplink (step

recei ve an SEHUING Mps§rEes A Okt &7 d%crfatewavlwmwrc@rﬁq\b@)eﬁg tmzasnt{ gheefhort
2). UE 110 Ry g@errh%seﬁgy iy E@%%ﬁ%a C&Jeﬁ&aﬁﬁﬂmaay Tes R%%gﬁo& 8¢ f¥GhdHAO

using the sl ow PRACH (step 3 0 may set up an connecti on
for UE 110 masagay send a Radl o Link Setup Request nessage to Node B

120 (st t up.. or. UE an
return a d| o Li ?EE%&%O eo glnos% Cr‘r’wigisdsa (R) ILO Iﬂﬁﬁ{%ﬁd%e E'L%nﬁn%s)monlﬂﬂég
130 may exclttiengm@cghalbhmig zﬁe1$sa@EBLvﬁA®HI\btd|e B UR0! 0onagt aferdts hinathe

| ub bearer U 0 nd to synchroni ze the earer for
the downl i n@@-ﬁeﬁﬁéh ﬁé éBY7 N ﬁﬁ%ﬁ?@%ﬁggeﬁl‘é’ 3& Ry send an
Connecti on aedelPpoRESIa9e tﬁ@ﬁﬁlﬁkr(!;t@;g JRafote) G Rdcihe8R Uécﬁl%%ldn%&-i’éatérl&h the
(step 8). UE_110 may transition to the CELL_DCH state upon receiving

the RRC ConAdEH;(sp Shpsipelhasanmpding weponisy aled@tiphmapragbomdVnsedt 1 Phistep
Set up Conpl @% eURES B3 Rd NG n(n%hﬁ&m%)andLQQ%HdUEm%WN@Eé’B%@% e

Non- Access Stratum (NAS) nessages with core network 140 to set up t
call for TJ 3131313003('@’( Bpour @ (st eandanayorécivesd bhyckseniddgameRABessage from

boar or  (RAB)CHBE PASERTF YA Aot ol TR A B R A0 veen

si gnal i ng rrBE&:a@dsto\MTE hiNgde 8. 108 fl@rmii}adieﬂ:aﬁbn‘ﬂenﬁeﬁmﬁo&mﬁes'ﬁa@ on the

sond o raci atonrer-BRRicH! Roueic 3] GRS bt dareshing pis Bk b o

the RAB to Uplidl Refsut@Rcléibe rde'%a%é—ﬁ) B 10¢def WWHQ:W&%&@L&&&Q% alstarmy
return a Radi o Bearer Setup ete message to RNC 1 ste

RNC 130 may f%@%fﬁ?%@ﬁcwwgklﬁh%ﬁ%m&&@%Gom’éb@ag@%g@ (&t@@ 5) n@@@ﬁﬁk
140 (step 18} mafFaibd theoRYRNDEOVF R re AL &AL 54 16, Node B 120 and

[007%] In the design shown in FIG. 8, UE 110 can send the short message earlier after

completing the message exchanges with Node B 120. UE 110 can also release



[ 0062] As shown in FIG 5, the call setup for the nobile-originated
call may include exchanges of various signaling nessages between UE
110, Node WBO2AO/046MMC 130, and core network 140. These mESZAYD8/078385
exchanges nmay del ay service for UE 110. Furthernore, UE 110 nay send
si gnal i ng messages to RNC 130 using the!&| ow PRACH, which may al so

delay call setup. 2009/ 046061PCT/ US2008 3 6 [0063]FI G 6,
shows a destGRYSS %P\{&Y ViapeREs i chagre ﬁ‘gaoéﬁé&oi&gh?a%a&fv@]ﬁqu%@gﬁé
t he enhancedigigiidgnkessides 4@ HRY 10DSKRELE mah rtdiRe Ghld JEIACH StRLe ?Tigﬂgmg

may desire to initiate a call. TIE 110 may send an access preanbl e on
the uplink C¥¥B$#d1) and may receive an acquisition indicator on the

Al CH figgpNode Bri@0o (b ddsion'dF al%ecegéi%%(%b%&r%lg&; %’ \éqa%ﬁ)f%%gaﬂgn with

resource allocation nessage from No may send
schedul i ng Eenfaoreraepliol ianthctive stiteE TheWE inay sesd py atdves ptchmbiztfedrandom

resources (ste n yeceive an L2 acknow.e ment nmessage from
Node B 120 (esy Mg e BhE 8 iy Rarts JRRNE NS Bk TR s rsind
resour ces haweubeesloaittdeathe B Glddk 9140 Tist @chidd redflR6A 1hly telicorY by

send an RRC Connection Request nessage tq RNC 130 using_th :
hi gh- speed @%ﬁﬁ%ﬁ(@%& 9‘3‘5 o8 FRoBr e hE Al 4 e NedesB etbdrayeisble foy

may cone framdaHfosy tHRINSRIOW OBS fRahalctPeRnRd e aliededBedotifoes SRR
4 through 7 in FIG 5 may be skipped in call flow 600 in FIG 6. RNC

130 may sendrahhigReregnitestdl dag seheu-RREAGAY auppertiog highgr ¢aie dipng) randpm
110 may tragsi.td t ﬁ’g(%_‘({ds t ectipn
Setup Conpl gtédggéneasﬁg%gé J’?lge %IC_:[IH s{ng%ﬁlsw f\%%’ey%%i@glg% n&%@ki%oijg
may exchangedesiitynahd mge e geerg eshott ongssaeeal ¢tog de ehaiploda B ngsguhe eloated

set up lub hearers ture enhanced uplink operation by other UEs
(steps 10 tgesﬁ?:{)%?s(g[og%gﬁ@o to 13 may be perforned at any tine and may

havg. n‘i{ﬂl;['lﬁp.l I:{OI’ fhe [Iml?eﬁ oﬂi@at?&d hn Srﬁbtﬁm:t drae (U, %Q?Eﬂl%@&ﬂifgthﬁbpriirltg
sendl ng e nnecti on u ete ssage.ln step.
may exchangé® e 8L ewﬁﬁﬁ a@%??gonﬁgﬁwg%ﬂ]&? infyregfignysingche allocated

net wor k 140 rfiByrc&eMbcRD 1 AR HAISH S RHaiReHUE SlactiRSSAYEnd Dnfie t43Qe the
(step 15). RNC 130 may then exchange signaling nessages with Node B

120 for | ubabestedrreensresn| i BndRhtmanhelersoutid pligcatst irpseupph ih responsatte di

(steps 16 angd..17). : I e
resenge To core s (s s MBlhalottd B DR F RS B APRDhs RERRAY
conmuni cat e infpiniptiNo dalidting 0o stk dANCok80 Hothe e ocaili] acc0®B6 bf sontcheher
design shown in FILG for. th e-ori gi nat

th | setup.. nmobi.| d call
tmy e ude Y her Sreisiede St ef Mo ot Rs SBRS hekl T et e
Node B 120, (RACthtIELIamMiCHE etae) fgbsin?10).140 ond B&idne Wer UPRS&Sageive from an
exchanges %Cshor en.cal] setu delfay arslg, tgll w UE 110 to Oé@? n
service fastert AR REY (980ureY fRRYsenige {ighahs At vistiagieck 932)-
RNC 130 usi Mgadoner gaf ,WﬁiaFﬂaKnﬁﬂﬁ'@'t&ﬁkeﬂﬁé/alﬁ:'c%d FROUES o83} frardBioHig
delay. [0067]FI G 7 shows a call flow 700 for short nessage

transm ssi ofP BepEyCtSHE- RACH i n the CELL_FACH state. UE 110 may

oper at gogoiy the Cp LAk& JESI0RefoM¥Rd by a Node B
2009/ 0 GOIEiSﬁlPCI\/I 325%8/ 078385 i fTBs perforfired by 2 Node B to support UE

operation with enhanced uplink in inactive state. The Node B may receive an access
preamble from a UE for random access (block 1012). The Node B may allocate
resources to the UE from a pool of resources pre-allocated to the Node B and available
for allocation by the Node B to UEs for enhanced uplink (block 1014). The Node B
may send a message comprising the allocated resources to the UE (block 1016). The
Node B may receive information (c.g., scheduling information, a UE identity, one or
more short messages, etc.) sent by the UE using the allocated resources (block 1018).
The Node B may pre-configure bearers for the pool of pre-allocated resources with an

RNC. The Node B may exchange data for the UE with the RNC using a bearer



17 to send a short message. UE 110 nay send an access preanble on the
uplink (step 1) and may receive an acquisition indicator on the ALCH
from Node VB0 :0/0fad6lep 2). UE 110 may then send a MeasuPEMPRLI0FREISERS

nmessage containing a traffic volune nmeasurenment (TVM or buffer size
to RNC 130 using the sl ow PRACH (step 3) Node B 120 and RNC 130 may

exchange signal.in ages to s t u t u

bear er, andg ﬂ&tﬁgd’ﬁnﬁ'zi‘ gfﬁsé)upleﬁf)a e rtoftﬁﬁ%{Eh erf‘o&ﬁp? E&%ﬁ&eﬁﬁ qajfcthe
for UE 110 é@b@a@ Aoked Yo tBNIE 13 Esp@ie tEN dsestthgan iy By Gath thd amngled
Reconfiguration nessage . to UE 110 to convey uplink resources

al | ocated t &spjgeass 6 (@%ﬁ‘é\an%§che@élﬂ@ﬂﬁOﬁﬁ%ﬁi@élrlaﬁgattn@dw PoI§ datarfa sed by the

FACH state fg bhgii )Qﬁg&%oggo%eeotwggaﬁecel ving the Physical Channel
Reconfi gurati on nmessage and may return a Physical Channel

Reconf i[¢dflat i on Elﬁplleihewsr@dmeoﬁawrm 180 pesfoenpeddly.a IiE(ﬁ@‘aansErnL@@ess

may then se rt. e || i
(step 10). ?5% %%n%g;{l glﬁl({are ter e>?’t Ez“’ﬁ’?é‘ Ssgﬂh% |ﬁ?16§{ %eérgtagezs W ?‘“ﬁﬁc
130 t o rel easglablaefoal randoat adcemeimuml&ascealndplirﬂkefblmiﬁmsizm oﬂihé s dchenf

CELL DCH state back t CELL FACH s ste 11)., [.0Q69 shown
ORI BB ek ga B oL oS S0 B e BTN N AR R

si gnal i ng neskhagasddn a@b%ﬂﬁihaﬁtﬁ:l alrthotatBayuginkRle desosks pesmbe: Beedlddiheo
send t he short nessa i ncrease signaling overhead and

del ay transfﬁ ledpdopie rﬁrﬁ@ﬂ%éﬂ%ﬁé%@@ﬂ 1 Gy ress ercagblmrgandomeaccei
of a call hl%‘él@@% Othr%f@Etma[}Pl%%éQ@aﬁr FiGS ARatds 6 Hﬁhta RNBINCHA
uplink in the CELL FACH state.” TIE 1 y operate int LL FACH
state and nascesepicanable dblodndil @)sﬁbpﬁﬂm@ga@e redgive fiin theyNexderigl aamessage
access prea AGeiY yi iQn
i ndi cat gr onggljt"ﬁréscf% II@‘E?%( st é‘%%g%&‘;é %\%elﬁ (bggcq(aﬁ% R kaHP gast%ﬂe%%gc S%w& b3
al | ocati on fEsshigk-speedohidore sippd2bg ($gheprad thawﬂldﬁﬁddmyicc&emdlannel. The
schedul i ng inpformati.o i.ts LIE jty. t 120 usi t

o1 ocat edor AP R ROEREalb Irg fag FRbL R aVEh XS ehioue Siuisrh o
nmessage frogpiNeide dBcdidi, £.81 8PthhighNpde! Badi? il¥Rdd BOtht kahdNGcda3PcHaRAd]

upl i nk resources have been al l ocated to LIE 110 (step 6). UE 110 may

thereafter §8pg t1R)-sHesr VE meygarsevedion Hie WdgR epekaoredpmont pdsiiownieon
120 (step 7)cheté*ﬁb%%%naﬁwﬁsldamg(ﬁoa@ﬁmym@ﬂﬁlﬁma%'t%r SPUAfe
Rel ease nessage to UE 110 (st may rel edase the al ocate
resour ces arcm: HEtldmﬂt)adepiBY ﬁwdRe@t}ur eeceReprearsiele Gomphaknewledgaeaye is not

(step 9). f ANC 130 of the rel eased

resour ces (s ‘f’léﬁgﬂ%%ﬁg ﬁi} ?é{&sl gn shown in FIG 8, UE 110 can
send t hm}'lshort rrFﬁ@agbsimau'sla éafm@fdfer pmmlléﬁm pgfdrined b asgl BXehgmpges
with Node B 120. UE 11 e

2000/ 046061 BEFPISTEHS) 57 SaBB s oPitiou Boadai TSy Frvsres lageone access

exchanges Neg@mBleldh atleddr odd UECRAraa&h dc@xbcmmgllagz)s '”IE&B @Jdd@% md.y send
nmessages with RNC 130, which may reduce setup delay a

si gnal i ng o¢peREgtiomingipatpriodhe ot lspwaae HEJblorkAZ . 4 hB N?é@?sm@o@focate
perforned by.gg, Lk {5 h%@l%@éd Qfan¥i E@;ﬁgﬁg%@fér Hi ip3ka 'rz[hdbﬂ%%és @hannel

state. The UE nay send an access pr for random access
912). The Uthlaglyl31épeilhe Nodo B maerid aBnessegsswaypeision i dliicatgd msmmsctes

al |l ocat ed tﬂ}eﬁag?ﬁﬁ%gg’gggf?@mg% Q). The al | ocated resources may be

sel ected by om a pool of resources pre-allocated to the
Node B [a07d] avai | @ht HofloB rady zraoatra ameabyorteﬁﬁ hbdetyBrdn@tHdEs leagtrone iR @ed

uplink. The al ted resources r a h| e

(ol o™ ¢ ho® ROl st BRI G HRGN SR PR s SHEv B G A2l Each UE
channel . Thedehtyayy s&fshse HhE-RRITI 04 (MSY o, TNShHeaU! TIRONb & Brrﬁﬁi'thé?f(brma
UE identity, and one or nore short msssa?es et CE‘?P to the

using the aceiysiar defestivadascdan thpptdeast ideopty dtople 12825 Fag/NegseB areg
in an inactigugn St &kfowBdment Mir&HdoFACTTISLALE) thefat Rhstidde UE based on a

UE identity of the one UE (block 1224). The Node B may detect collision if multiple



sendi ng the access preanble and al so while sending the information

using the allocated resources (block 918). The UE may remain in the
i nactive JYQe@8#dslconti nue to use the all ocated resouPEBYS20T}E8EHE

may rel ease the allocated resources in esponse to (i) receiving a

schedul i ng grant for no resources fromahe Node B, (ii) sending

schedul i ng | t|on i ndi catin data to send by .t.he U r
(Y oceor VEReMEet 38 A8y RERoBInBr T E brciheSs 71RE i, ghatcal
transition faﬁthl)ﬁh)t tgl;en beleut bhev6f thé ﬁlh&ipldl)ﬂ@foa@énmé@ tsd fdkBowiedgement. h ?‘
CELL_DCH state oc n, the UE ma ecei ve, from
an RNCWd8la) | ocafnl Rels] 18%‘3%? Né’g%%r e g3t Pﬁ%s‘é@“i‘rﬁ upgefon e
state (bl oCleaf 2} acdels FRANNEERSH Ham t‘hQ%t lelst GRY UEO nFHeWtﬁie@nfd? @sd ﬁ\@
al l ocated resources after transitioning to the active state.

[0074] FI G lapdemiowsesa dlestiedioofach BEo@é@gg BOOTCperiemie gsyeraichiois B
to support r-at i t

Node B may %{ c%?@elgtgnfg%csgeé%;m%ﬁ !())érlneng ntlﬁ% 48(%?&% fgﬁ% ﬁﬁtegé: geénsn-sghﬁ)r
(bl ock 1012}achTHE shindieg Bnrmgeealpt&amteegmwdr wib at Dghdee U af scomdasg adl
of resources, pr.e-. all ocated to the Node B and avail able for allocation
by the Node®B™8UEs for enhanced uplink (block 1014). The Node B may
send a[omsjsage CORPLhisnogl upknialkérotated £t@t§0(lél’g0,eﬁtet©ELD$Aﬂﬁ-I(§ﬂit@)C knay
1016) . The Node B mmy receive in 0|nat|o (e.g., scheduling

i nf or mat i onPTYIGEAIgBh Y tA)tatEhe 1oy  cRnee pRo TS aclyee ongr gt okcedit they
the UE usingyfgngl | ocated resources (block 1018). The Node B may
pre-configure bearers for the pool of pre-allocated resources with an

bearer VD 2000/ DREBRIREH 185008 0988 A5 o 4EkAL RS (R ATARE & e

resources all ocab€BCHp the UE. The Node B nmay de-allocate the

resources all ocated to he UE jn_r onse, t i etecting inac IVI
W Eh heal odat U0V dSBEr BeSe b EBCHAEP G et chulith gt bRfatlgh
i ndi cat |h ng no rmm[uggta% s gmﬁoﬂ rbzhétﬁ)fﬂ‘éeﬂ_%ﬁor Q’ﬁnsﬁt;tdnltr)g P68 Wi etaLtls](:@)DsztCH
sone ot her event shows a design of a process
performed by a URALE & the 4¢t¥¥¢8 for enhanced uplink The UE nay
sel ect a signgiu fesi v e My
random access fo?ﬁgﬁﬁgﬁ%§ﬁ§S%?Fﬁ%ﬁPﬁfSEEI%§?§$5§$ﬁ% @#{@fﬁ;ﬁ%@O{M‘&m
si gnat ures may bedostdflbar pover tornl feagwesorvdilabds foofhedi-BRECEHE ewd avai | abl e
for random acces a rand ccess c rate
an access predhbﬁgﬁ%8§%ﬁeéﬁﬂ?ﬁ@138?%6§éﬁe§@§ﬁ§?ﬂ%b°%bEﬁdﬂ T%ﬁ@fnﬁﬁ@d
may send the accegsliapaasoakol plewe. r andom access (bl ock 1116). The UE
may receive an acquisition indicator froma Node B for the access

pr eanblgspl ock £id.8)3 shbhe atvﬁomagt@@fa%g%yef Uromot kedd\NedeoBard RNC
nmessage conpri sin resources allocated to the UE (b]J ock 1120). The

al | ocated ré3buyEs Inefyt W 1 @rangnpedsh ] 3rcmay @ﬁ%‘ﬁﬁéﬂfo@tﬁﬁﬁt’aﬁ gneFhRiwigr
rate than t hﬁoﬁx@aﬁ@lf?n@ﬁ%&ﬁ% QJ?e%QJ‘g%J; etcTﬁt% t@séﬁ%yw%@ hi%cé)déﬁrlﬁti Ynay
(e.g., an E-RNTI, , etc.) to the” Node for col |S|on
det ect i on, ercgess (@E tf&br@iah|egh0®p@1nijmtqﬁ!aﬁwé Ithe imérmaiorofe Ctbttmn cededoleta.

access chanpel e -_No

acknow edge%ﬁi gl%sse %)magﬁ"%hkﬁp%gs e&gg {nt\6 ula{ﬁE dentr &%(%Ta%&
1124). The Uk dtlsal@d a4 aral Iirtmtde outpmnsam@h:dl ﬁgrdn&mtldE(TM@Rb M%Z ramdcordition
send anot her access grea i ¥% enent is_ﬁgg%recelved
prior to exMiFatfBitde 2P 8g’t ‘i“FF‘éT aml{’ 57*8’1 ‘H YGRE™ YgH Brles
process 120@n@g&deaitBulinkaidial evheht Qays tpR@Tsknittcdng @it BEFBESNSW Bs. UE
enhanced upllnk The Node B may receive at | east one access preanhl e

fromat | eadtl Byt alsgrecsive rdaYtH]éfHﬁ AFelsdeanppitise Ry epa oy morgNodrGite AFCHRAVET
send an aCQK‘R@VRP g RS &AlilontOgt hﬁetaﬁm Sfrecﬂl@ a'%w(n%rg%l‘t drdtldfiitize)

The Node B rmy allocate resources for a hannel supporti ng
hi gher rat eatisesived siamed owd aeeids lmh?érﬁﬁ@ple€blzb Irmm@yor (Pewofpdé! By

process (e.g., descramble, channelize, and demodulate) the input samples and provide

symbol estimates. A decoder 1318 may process (e.g., deinterleave and decode) the



[0078] In one design, the Node B nay determ ne at | east one signature
used for the at | east one access preanble received fromthe at |east
one LTE. Wewostd@ nmay use the random access channel POFUBHEH0TBESS
sendi ng an access preanble generated wi,fh a signature in a first set
of signatures. The Node B may use the fﬁlgh-speed channel for each UE

of i gaar ur DU BT BB ik b pSpRa Rl thior PefBRERgS s&F'
t he CELL_FA@HUBtIabeEntGtér P3IQY hidaulMar i1 9L dadu@niag s 6, ditedeeodeansd efimay

uplink may achi eve one or nore of the follow ng: . Support higher. peak
rates using®¥ APRjERCRiFch b B RAder) RIRYESr Ads0-ad AFseABHtE e PEHPEPOCCAE

a UE to use,dlRiafeddWiths her fda alchfdlo d'“‘?%’?g‘?@@m”%& F&geﬁiebéy@tteﬁ{gd A

avoid a |l engthy synchronization perio ransi tioning from
CELL_FACH stattwllerpro¢essaCELI30DmAY sdigace the |oppratiore dfavasieny uane at UE 110.

|'iabili : -
cont rol 1 oac ol ARR A0TSR R AR OB 18 Fpase RO

transition @8baylhs seldr asthérat procgssesf et athen tashmiqups anlescaibed  herein.

S 8 PR o e, SR B

encoder 131PIG@V thdagh ¥eMehlodf MBLIRLY stde gro,graﬁﬁi bedybiddatd fof OENEDI on,
UE identity, messaggs, efc.) to be sent, by Ug 120. Encoder 1312 nmay
procesd008Y g.  foF fle Boli0p ddrengipigfer/ iweyqr day P HEPPHT B PatquyRuRigation

obtai n coded;gatjp. 1 Ay oRfWat ATE{ M) cokBdiferiBtedsUf 1NES RAOE&EEM( Sartbus

modul ate, channelize, and scranble) the coded data and provide output
sanpl es. A funshiensi for eqmpmprRon patvthedlEsc disdithe wink ethe uplinkongrat fro

anal og, fil , i : f r t

and gener au ST RO ieélve B STENEREY bYRERRYE b, B0 SR bretaH €5
nore Node BsonttdHedd0caysy 18KH8 do rexoedrviefetiowidni sekt by ial ). t Fanthaidptvebinlyy
one or nore.Node Bs. A receiver (RCVR) 1326 may condjtio e.g.
PrTter  anplTiPgaips ofie iy SIS RHEb e IR 2o 45 coBifated by
signal and pemyiide 133RUb gBaFRL e@Sdowhlide Ripeul ahdh HBeP® hnshdt&l MAYE 110
process (e.g., descranmble, channelize, and denodul ate) the inﬁut

sanpl es and2is BhFEES y rpRfolls propespasst 34 myy RsHar™ PB9EechRiPCEJORE i FIG.

(e.g., dei ”ﬁ@fﬂr@&‘é@lmgn P8GO hnd/Bioth D8R3 RIS ARG

21 synbol estimates and provide information (e. gn resour ce
al | ocat i on, Consellyercessor 1340sma alse peform o, diFst Setpsks pedormpgdin Meds B

1314, denod 3 L ) )

nodem pr oc egg%‘?nolil 0%%%‘3@2%' ﬁ#ﬁg@%@lg&% %% Y F&EO?{ %E%ggggéog?bﬁ%dﬁﬁmb%r Rode B
accor dance W9.hAtdoemmandiadod €odumo) agy ! Y4d. myay, supEBME)mmemdatioy witheRNC 130
system A controller/processor 1330 may direct the operation of
various uni f8“% Crlﬁﬁmi‘%%.emébeﬁt rol | er/ processor 1330 may perform or

di rect guggcess 980 HNC FBG: a Lon®61ReAEReskIOVI SNl Gerfbdn varighsOfundlidigI to
processes for the techni ques descrj bed herein. F%E@trol I er/{ir cessor
1330 may al SWPRSEr SBRFHFAGN SBtCos HET fhes WESpetpgroleHPgeestq: h3pg mpay also
FIGS. 4 thrgeﬂ&nﬁm JYRBEDhY tad33 % RN ST CRROM ﬁfGS?QQ%u%{‘Q NRidry o952
UE 110. [0081] At Node B 120," a transm tter/receiver 1338 may support
radi o comumayattérorpregram cofesiag datl [t e 38s . Axogwriniaetive tniprldée swyr
1340 may per i . i f i Lan-wi.th the UEs.
For the upl F%@%ﬁtcﬁ%ghﬁ%iyg%ﬁgpé?rlg%aﬁﬁ%eﬁn%k%gnﬂrlggbei ved and
condi t ij@isad by r &besevdrskill3d8hamad would inelerspind cles sefdmimyion and signals may be
controll er/Erocessgr 1340 to.recover J{;gfggr tti @g}ﬂfent by LI.LE.110. For
the downl i nESPTFSRRET ATEHYRRY 2Bt i5H0 06 SUEHCH e HBRIOEIST | 4/ (5FIDIEES o pFor
1340 and coBgahplened, bystiubaasNdrind 3afrhatige namalebiss, dawbdls,Mad chips
signal, which may be transmtted to UE 110 and ot her UEs.

Control | er/ BrécB®s & iagCrnyhigustiogh o rbYer deseripigc BeY brosyrgsanted @Y
10, process y4Z200s 1 RrEhtS eldeBomBRie fwaQbd) BlagRERORIGES phRicldshéptical fields or

particles, or any combination thereof.



represented using any of a variety of different technol ogi es and
techni ques. For exanple, data, instructions, commands, information,
signal s, B¥@30098¢@blbl s, and chi ps that nmay be ref er enc@ITHURRGSB1¥ERT
t he above description may be represented by voltages, currents,

el ectromagneti c waves, nmagnetic fields particles, optical fields

or partjcles, or..any ¢ j nat i her eof . . . . . i
20057 005 P/ USBOSefoPa s LS TaBE AP Rivsiass B i gL g
appreci at e bhaks,t ihedules; | Oiegitd, | dnds blgatithve stepgi deadritol ook sonnestibnl @éth the
circuits, and al gorithm steps described in connection with th

di scl osur e AGPES ?ﬁﬁgﬁffb@a?ﬁ’ﬁw B ds ¢ CHS‘PPg’ﬁTdE‘,”aF\%rCBWBFt@‘_, SEBR
sof tware, Otompikidhatdforsh Of Tty TRis@dteahik Vindetchbislehili® éMhfdware and
i nterchangeability of hardware and software, various jillustrative
conponent s, SHt bR arigpllnEEalive FeRaneRis, bigrds.opesdylesraigaits aechstersJ@re breg
above gener i | t-hel [FreloF- 1! i
functional i ta é&l}ﬁgé?ﬁg)ﬁégﬁnﬁ%g lggérﬁgfpg\?l\g%e or hg%ﬁwg% g{hgi%lggg‘gg Sg%a#t){ ’ﬁ’e
particul ar appkieatd on lanbvade o gnfreamsdapandst spdnnihe Sdticitart 4pplicarien adnd

system Skil,l ed artgsa functi.onalit

my i enent,, t he descr,i be in
LT ey e B RART IR TRhERTMN LARACSEIL PR R R e
deci si ons sHeystilecndlindiiendling €n pragfingl vass ClatiSdatly partit@pardpplictibn,obutt heh

scope of the present disclosure. [00851The various illustrativ
| ogi cal bl odREICTARARedccisions BPpld ot SJBSEITIER A CAIEHNAGERITBIF diPPhthe

the di scl osysfelenRiphestBMiRBsh@p! enented or performed with a

gener al -qpurpose rocessor, a digital signal processor (DSP), an ]
appl i cd¥188h specith¢ cvaripese ghugtrativec jogical dlocks) wpdules. fand| eirqyits fleseribad| ia
gate array . ; r ' [ e Iels i
o ans! ot SO b o Rl o Bor B i R
t her eof desipgmpest procgsertf ardngitaheighal meedesses (IA8B) e bpplidaeorespecifiA integrated

gener al - pur pose ss@r..may. _be m _cropro but in the .
Sl ternat i ve S EHiEURTo LA tas He i th p e oL AT GRAPT P alepiable logic

control | er, devies, odisfrttcobieror aansit@t dogimchistieic Rarpivacessaononty, al Sahy

be i npl enented as.a conbination of co ti devices, e.g., a

combi nati on cRbgaGRpharrT Qew@?dﬁ PoRRER Y Elgctgﬂna rdamﬂﬂlef gfrein. A general-
M Cr Opr 0Ces$Qfpdse HHBEsr MRIR dThiefDRSRGBS DA B thdlal&AEVAGKd RBcaldrhad be
DSP core, or any other such configuration. [00861 The steps of a
nmet hod or alREHEPRHVERIUELBIOPESERT> FANIOB e EXePetialierh o Hete draskings by processor
herei n may i ' tly.dn:h ' iwar |
exeout o0 by Y SRERE B HoERRLLY ol RRIGHARE Smphec a0 891§ P on of
modul e may rediSPe dnd RAMicrepmwrcsssorf | asplurabitporof, nRGhbrvessoery, OEPRGM more
menory, EEPROM nenory, .registers, .hard,disk, a removable dis a

D RO or BHyoReRets i atieGordyish ADReGe b orhylofeR (A i uony
exenpl gogsept or ag E‘gﬂ_@lﬁ%wtﬁlﬁ d Siethod Pt elgoﬁthnfj &E@c@eﬁd_ﬁﬁ?ﬂfecﬁdilc\h_ ith HatdidchBure
processor can read Intor tron from an \{Vl’l.te | ormation to, the
st or age red PGP Pﬁythﬁeefalr'@éeﬁn%ﬁqcmé,m {PREINTD B FeSHRET G FCAR %ecutedh by a
integral topthesdhF, 6 §S8QombiABPEPERIHE! M dofhfe ThQIRIRaFRMide h MBYM
reside in an ASIC. The ASIC rrgg/ reside in a user termnal. In the

al t er nat i ve maKEy.pflathe ga@rorn RQMe mpmorn g EPROM umemery. r BEER@Ma gnemory,
di screte co 1S d 1 Nalep. ;
2000/ 046061 PCH TSR EE 5 4380E0% %EJOEONE nR(&?ﬁIe’ op amy other forn of ftorage medium
desi gns, thénéwmat therest. s exanipdady w@yagbenddmph enenpled té thelpaoatwimr eych that

f , fi _conbi nat eof . 1 .inpl d in.
ot tvare, S etaram AL TRERPE LT abd SR e B RSB e B

or nore i nstif tetdlematiod, teodeagnmadiaamait &y mtegeul @bthe pia@sse The processor

Comput er -readabl e nedi a i pcl udes both co r sto e nedi a, and
Commin cat i GRS ARSI PETAER QTS A Ui e th KRSt 746 A5 FalE TF5anS & 5

a conputer RERRHAM hr @8 HBRaRbAGRe hiocBisE BEA tho stdk aFRINR dhay FBM:bS

discrete components in a user terminai.



24 Clainms 51. A nethod for wireless comunication, conprising:
sending (912) an access preanble froma user equi pnent (110) for
random ac ¥&33009048¢lei n t he user equi pment (110) is opePalT/UVAYIGIES in
an inactive state prior to sending the access preanble; receiving
(914) froma Node B (120) a massage cor‘%ri sing resources allo- 10

cat ed he use | II d r

el oct 8Byt ho oS SR bye bl eSS B0 BRS it Bt
to the Nodeithé.riﬂ%be anﬂlwamatﬁlnahrhm fooran&l ctcmﬁﬁmuon th@redafhelkamdp[eﬁe(ltm%
to user equi nt Sh %110%9 b (?gn | g}gé 916%| nformati on to the
Node B (120§°'trénd™c Hac nFH@é{t & §TorEsBLd EF éF At ?Fé“??%é‘?s“'“c“c’“s
equi prent  (34Qpdd SnOPebRAbuBEreb®bl) melival CaagltéSadbR! el helus@NBbAY
the information using the allocated resources. 2. The nethod of

claim1, wheBpuier ﬁ@r@énaieﬁl@ {oh EPIIRINES AR ﬁ@(ﬁh%d%}adl%sangeﬁﬁﬂw@q 4hat
| east one o ent
oa msageﬁatcgﬁ@%dwe ,{Ifggg ofé 9% g@&g | BBerafd 3R bn ik PRERAbhbdent ibMee @@@ﬁ

. g the allocated resources.
The method ofeydicaimy dvailhble tihetia ¢otnren icnagcessedahiziat goniah@u(i®8@ or fspesmal
the inactive state to an gctive r | 9
from a Rad 5" ReR SRRt BEMeYrot o inple, A0 rottmjieiont ST Mrhur 6k
in the actiwedat@aheompdse KA, MROKIOEEFROM aCmeMfwdtMropuoamhsksstmgge

rel easing the allocated resources response.to recei

Schodul | g GREHFCRBR Y5 FES U E Saen it OHE RO E 1BO b e tht can

response t opgaRdithgarbLhedtt lstﬁre@%kd’gfreﬁﬁ 08del B&unk AOILE Ik & iINArEB6R k@

to send by gtrgfctlﬂ'gf éndet%gtl (glgebgtaccessed) by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.

[0088] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the scope of the
disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

[0089] WHAT IS CLAIMED IS:



5. The method of claiml, further conprising: receiving an
acquisition indicator fromthe Node B (120) for the access preanble;
5sendi ng a user equipnent identity tg the Node B (120) for collision
detection; and receiving fromthe No B (120) an acknow edgenent
addressed to the user equi pnment (110) based on the user equi pnent
identity. 106. The nethod of claimb5, further conprising: setting a
ti mer upon sending the user equipnent identity to the Node B (120);
and sendi ng anot her access preanble if the acknow edgenent is not
received prior to expiration of the tinmer. 15 7. An apparatus for

wi rel ess conmuni cation, conprising: neans for sending an access
preanble froma user equipnment (110) for random access, wherein the
user equi pment (110) is operating in an inactive state prior to
sendi ng the access preanble; 20nmeans for receiving froma Node B
(120) a nessage conprising resources allocated to the user equi pnent
(110), the allocated resources bei ng Gkimect ed by the Node B (120)
froma pool of resources pre-allocated to the Node B (120) and
avai l abl e for allocation by the Node B (120) to user equi pnents
(110); and QSnEaHSmémodﬁewdH&gcbmﬁmnhﬁkhamn@dﬁhge Node B (120) using
the allocated re- rein. the user

operating in an mac%@ satna"}cces\s/\ﬁrefim P aus 8?’3?‘84?1@9%563%%9

t he all ocat ed rescesss adiereh, thiheeraqpamamtu(sti(l)ﬁs obaatmg7(918)Untaheﬁactwe

conpri si ng: ' 30me rESRiM n isition indicator fromthe
Node B (120) for %{Aﬁe é)l‘l% rio sgr?cﬁlllg t"up g:cé‘ss p?égrggle,

receiving (914) from a Node B (120) a message comprising resources allo-
10 cated to the user equipment (110), the allocated resources being selected by

the Node B (120) from a pool of resources pre-allocated to the Node B (120)

and available for allocation by the Node B (120) to user equipments (110);

and

sending (916) information to the Node B (120) using the allocated resources,
15 wherein the user equipment (110} is operating (918) in an inactive state while

sending the information using the allocated resources.

2. The method of claim 1, wherein the sending (916) information comprises
sending at least one of scheduling information, a user equipment identity, and

20 a message to the Node B (120} using the allocated resources.

3. The method of claim 1, further comprising:
transitioning (920) from the inactive state to an active state; and
receiving (922) from a Radio Network Controller an allocation of resources

25 for use in the active state,

4. The method of claim 1, further comprising;
releasing the allocated resources in response to receiving a scheduling grant
for no resources from the Node B (120) or in response to sending scheduling

30 information indicating no more data to send by the user equipment (110).



access preanble; 26 neans for sending a user equipnment identity to
the Node B (120) for collision detection; and neans for receiving
fromthe Node B (120) an acknow edgenent addressed to the user

equi pnent (110) based on the user equipnent identity. 5 9. A nethod
for wirel ess comrunication, conprising: receiving (1012) an access
preanble froma user equipnment (110) for random access, wherein the
user equi pnent (110) is operating in an inactive state prior to
sendi ng the access preanble; 10allocating (1014) resources to the
user equi pment (110) froma pool of re- sources pre-allocated to a

Node B (120) QﬁdTﬁyﬁb 3P$§:%§ﬁ ?hh Hﬁh Py the Node B (120) to user

equi pnents (110); sendi ng nes age conprising the allocated
resources to t herqsrglémgéqapcmrﬁetmn ifdiga9r; froam the Node Be(l 3P rfer the B<x8ys pre-
information sent .yt he user equipnment (110) with the allo- cated
resources, wherein the user equipnent (110) is operating in an
i nactive state whidingganetieagomens identiontortieiNode B<130y forsellisip desectiont
resour ces. 10. afhe nmethod of claim9, wherein the receiving (1018)
informati on conprises 20receiving at | east one of schedulln%W@
theaserser

information, a useivisgdiopniaiNode Sl 2Qyn agkmgwiedeameshieridrassed e
equi pnment (110) %uaﬁrﬂ-ent @he %ém%%sepéqfﬁ{pmegmdgnﬂfyt her conpri sing:

receiving at |east one access preanb rom at |east one user
equi pnment (110) 25for random access;

10 6. Themethod of claim 5, further comprising:
setting a timer upon sending the user equipment identity to the Node B (120);
and
sending another access preamble if the acknowledgement is not received prior
to expiration of the timer.

15

7. An apparatus for wireless communication, comprising:

means for sending an access preamble from a user equipment (110) for ran-
dom access, wherein the user equipment (110) is operating in an inactive state
prior to sending the access preamble;

20 means for receiving from a Node B (120) a message comprising resources
allocated to the user equipment (110), the allocated resources being selected
by the Node B (120) from a pool of resources pre-allacated to the Node B
(120) and available for allocation by the Node B (120) to user equipments
{110); and

25 means for sending information to the Node B (120) using the allocated re-
sources, wherein the user equipment (110) is operating in an inactive state

while sending the information using the allocated resources.

8. The apparatus of claim 7, further comprising:

30 means for receiving an acquisition indicator from the Node B (120) for the

access preamble;



sendi ng an acquisition indicator to the at | east one user equi pment
(110); receiving at | east one user equipnment identity fromthe at

| east one user equi pnent (110); 2 Performng collision
detection based on the at |east one user equi prment iden30tity; and
27 sendi ng an acknow edgenent addressed to one user equi pnent (110)
anong the at | east one user equipnent (110) based on a user equi pnent
identity of the one user equipment (110). 512. An apparatus for

W rel ess comuni cation, conprising: nmeans for receiving an access
preambl e from a UReeRs fén%ﬁlﬂmﬁmlse( squgmmbidentitytiohe ModeB §120Wee rdlision he
user equi prent (Jdgtggt,ohsangper ating in an inactive state prior to
sendi ng the access preanbl e neans for allocating resources to

the user equi premcapsiferieeqiyiphiam disdiodsB (120) an edkwariedeenentaddtesssd & ed

to a Node B (120)¢hem@keay@hqeﬁluﬁnta%daﬁ!hegmaﬁplpam&a& de B (120) to
user equi prments (110); 'neans fof sending a nessage conprising the

al | ocat ed r¥®sources to t he user equipnent (110); and nmeans for

receiving i nf05mh@tﬂm?ﬁmv:rmsstchﬁnﬂﬁi%ﬁtloﬁ%hﬁ% g (110) with the al-
15| ocat ed resources, wherein the user e%o prrent ~(110) is operating in
8y

an inac- tive st ateming(i®I2yenercery praseble el eminmenhg 1Prer ipdogeat ed

resources. 13. TQ&C@@%%@&leseﬁéq%ipmeﬁtzﬂ léﬁfstctb@fatlﬁé) Ph] faltfle state
nmeans for receivi ng at | east one access pr eanble from at | east one

user equip- 20nerofte sendigedhe 35958 BRPPEbEesS;

10 allocating (1014) resources to the user equipment (110) from a pool of re-
sources pre-allocated to a Node B (120) and available for allocation by the
Node B (120) to user equiprments (110);
sending (1016) a message comprising the allocated resources to the user
equipment (110); and

15 receiving (1018) information sent by the user equipment (110) with the allo-
cated resources, wherein the user equipment (110} is operating in an inactive

state while sending the information using the allocated resources.

10. The method of claim 9, wherein the receiving (1018) information comprises
20 receiving at least one of scheduling information, a user equipment identity,

and a message from the user equipment (110).

11. The method of claim 9, further comprising:
receiving at least one access preamble from at least one user equipment (110)
25 for random access;
sending an acquisition indicator to the at least one user equipment (110);
receiving at least one user equipment identity from the at least one user
equipment (110);
performing collision detection based on the at least one user equipment iden-

30 tity; and



means for sending an acquisition indicator to the at | east one user
equi pnent (110); neans for receiving at | east one user equi pnent
identity fromthe at |east one user gguipnment (110); 25neans for
perform ng collision detection based on the at | east one user

equi pnment identity; and neans for sending an acknow edgenent
addressed to one user equi pnent (110) anong the at | east one user
equi pnent (110) based on a user equi pnent identity of the one user
equi pnent (110). 30, 28 15. The apparatus of any of clains 7, 8, 12
or 13, wherein t fendinggatacknowdedgeraent gddiesesd| tp oppeter squipraent §! 19pamang

conputer progr amﬂwméastton_e%mﬁi?inaq:a o) GEYER Wh &l usLCRURRICR: BB R
conprising: code for causing at [east one conputer to performa
met hod accor di ng HeP eHET efuiRmat di8k s 1 to 6, 9 to 11 and 14 when

execut ed.
5 12, Anapparatus for wireless communication, comprising:

means for receiving an access preamble from a user equipment (110) for ran-
dom access, wherein the user equipment (110) is operating in an inactive state
prior to sending the access preamble;
means for allocating resources to the user equipment (110) from a pool of re-

10 sources pre-allocated to a Node B (120) and available for allocation by the
Node B (120) to user equipments {110);
means for sending a message comprising the allocated resources to the user
equipment (110); and
means for receiving information sent by the user equipment (110) with the al-

15 located resources, wherein the user equipment (110) is operating in an inac-

tive state while sending the information using the allocated resources.

13. The apparatus of claim 12, further comprising:
means for receiving at least one access preamble from at least one user equip-
20 ment (110) for random access;
means for sending an acquisition indicator to the at least one user equipment
(110);
means for receiving at least one user equipment identity from the at least one
user equipment (110);
25 means for performing collision detection based on the at least one user
equipment identity; and
means for sending an acknowledgement addressed to cne user equipment
(110) among the at least one user equipment (110) based on a user equipment
identity of the one user equipment (110).
30
14. The method of any of claims 1 to 6 and 9 to 11, wherein the inactive state is a
CELL_FACH state,



15.

16.

28

The apparatus of any of claims 7, 3, 12 or 13, wherein the inactive state is a
CELL FACH state.

A computer program product, comprising:
a computer-readable medium comprising:
cede for causing at least one computer to perform a method according to one

of the claims 1 to 6, 9 to 11 and 14 when executed.



