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gonMupjfpt i on system may include a nunber of Node Bs
that can support communication for a nunber of user
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via the dawnl i nk and .upli.nk. The downl.ink (or forward
fo thghniquep dersepding ﬂ%tae% ﬁfmml%af?laﬂwmcmorf PS5 he Node B
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ID005Baékdvoundy be intermttently active and nay
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LRRMEnicStAPsd@kas biRh as voice, video, packet data, messaging, broadcast, et.
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 equipments (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 (ii) 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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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 a 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



acqui sition indicator fromthe Node B. The UE may then
send a UE identity to the Node B for collision
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acknow edgenent addressed to the UE based on the UE
identity. The UE nmy set atiner upon sending the UE
identity to the Node B and nmay send anot her access
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QIG 1 shows a wireless comunication system [0011]
€¥- 2 shows a layer structure with various protocols
and channels. [0012] FIG 3 shows a diagram of various
operating states and nodes for a UE. [0013] FIG 4
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i nt bly. A CDVA t i t i
t echnbloos Btk = atoctm tysbi® P MRNod o Fablae rffobCiaccess
( UTRAFIG cldnsagdReQ bldtk Gliade iR f tHRAUB dRS thinaieRand CDVA
(WCDMA) and ot her variants of CDVA. cdma2000 covers

I'S-2000, 1S-95 and |1S-856 standards. A TDVA system may

B P 2 o Lessppk g Scp el Sretem o

i npl emeat tkhhigdéso dsdctibwl ogycisuahay be used for various wireless
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. c¢dma2000 covers IS-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, IEEE
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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RNC %30 may couple to Node B 120 and ot her Node Bs via

an | uBNht ¥y ihay eounteltorilgdepiB d20 dad other MiodaBs or amlgb interface and
control. for these
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dimukiGh Wigh Wetrklorkl 46kt Ywitiie | el nMAOHOUS0. NEl¥®hkwork 140 may
entities (e.g., a Mobile Sw tchi ng Center (MSC)) that
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ate with Node B 120 via
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a W réless communi cati on
phone, a personal digital assistant (PDA), a wireless modem, a wireless communication

device, a handheld device, a laptop computer, a cordless phone, etc.

3GPP Release 5 and later supports High-Speed Downlink Packet Access
(HSDPA). 3GPP Release 6 and later supports High-Speed Uplink Packet Access
(HSUPA). HSDPA and HSUPA are sets of channels and procedures that enable high-
speed packet data transmission on the downlink and uplink, respectively.

FIG. 2 shows a layer structure 200 for 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.



devi ce, a handhel d device, a |aptop conputer, a
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Architecture,” which is publicly avail able. [0031]
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Carry data on downlink or uplink for a

DCH Dedicated Channel specific UE.
HS-DSCH High Speed Downlink Carry data sent on downlink to different
i Shared Channel UEs for HSDPA.
E-DCH Enhanced Dedicated Carry data sent by different UEs on uplink
i Channel for HSUPA.

Carry preambles and messages sent by

RACH Random Access Channel UESs 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.




Table 1 - Transport Channel s[0032] Table 2 |ists sone
physi cal channels in WCDMA. Tabl e 2 - Physi cal
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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.

HSDPA and HSUPA support hybrid automatic retransmission (HARQ). For
HARAQ), 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 retransmissions has been sent, or some other termination condition




channel s being allocated to the UE, (ii) the UE
periodically nonitoring the PCH for pages, and (iii)
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[ 0041]). The enhanced uplink for inactive state g(?% al so

be reldrledn ﬂ@f‘oCa%ne&F?dEﬂ%dén LSPYREAYEHR euByyl B d it be in one of
e BARRC SaBaBsRE ouRlckiy bP tfBbE. FACHUB tRE L aldidndiPfrom 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 (iii) between the states in the
Connected mode by performing a Reconfiguration procedure.

The modes and states for the UE in WCDMA are described in 3GPP TS 25.331,

2

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.

The UE may operate in the CELL_FACH state when there is no data to send or

receive. The UE may transition from the CELL FACH state to the CELL DCH state



node, an enhanced uplink procedure, etc. For WCDMNA,
t he enhanced uplink nmay have the foll ow ng
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t he access preanbl e, Node B 120 nmay begin the proces
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e 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



for allocation by Node B 120 to UEs for the enhanced
uplink. This pool of preallocated resources may be
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UEs (stap B elhenupliakdesoaras allpcation messaed may beaiMakt ganjro] message,
ﬁai%gﬁvﬂaﬁlrg)lu% tgﬂceg gg g@%}ﬁégt? [ asV\@e%?r l%%‘qﬂil lt)éégxlvn,:a lt{Eﬁlay be Selét on the
HSePBS@H. si gnat ur e. Node B 120 may perform coI I i SI on

det ecti on and resolution, |If Node B 120 receives a UE
i dent PEy1 ¥ ay éec)veothe upknls serorse ¢dlpeation messtgesirem, Node B 120

r )
AU RalPER, B TR SO, RREERIS fafandor ot ongyor more
Hemage'sgtotmeddﬁ li28arstrg the adogaed uplinkt tesour@es (step 4) In one design,

ﬁlgtailg ecg%p nltresgelfr%essa y% tfglp Hg{J’PA anc'i\kfﬂie 1?0 rnay 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



collision, then Node B 120 nay decide to send an L2
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wWhoiok/og@ses, a UE that receives an L2 acknow eRlgEO®29)8/078385

[0046]

[0047]

[0048]
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contxcbhngedmgardsd ambirecaite) ggmtlinglmessages via a control plane with RNC
130 and can also exchange data via a user plane, e.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 absolute 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-



commands to UE 110 for the enhanced uplink. [0049]

Node B 120 may detect that UE 110 no | onger needs the
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sent by UE 110 or detection of inactivity on the

upl i nk” by Node B 120. Node B 120 may then decide to

de-al |l ocate the resources allocated to UE 110 and nay

BDER&Hhie Nedq B 20 e bberccdesiea) BEsH Orie satagsoft andayerny ﬂaf‘eenhanced
t
e

ﬁmsl@RG(éH} éﬂoaaﬁen@mrpigeNedm’Bss a[methlm ddogle (BE 1120 msy egmporarily
\]jéga'i:‘i ga!ong}g\‘;g ogégrprrc? b &&}X@%}g%ﬁgh%(@g?&%r %%ﬁnk °fn another

'f%ﬁertﬁeehyn-sé}pﬁ I@odjczl@s %ﬁ g4 ?Bt)vef @&{troll"%oﬂﬂigan'(ﬁ and rate control
act data on d

transnitting he upli nk beyon
eommammtn UEilTththhecdnhawdbwliklept track by a t| mer. UE

009 (7 ansrproR PP Ehe e PR UTE Toadt noodsghe it uptink, ce.

¢ial the Q¢hcauGat ﬁlf&ﬁ{altﬂ)n 38t R ECIAOVER Ydctdetidn bR iRtivity Bn the uplink
an case, Node B 120 may notify RNC 130 regardi ng

e B &t sNogmB 1280mamathen idepidp e de-abecatssthe resougpes allocated to
?ﬁfo?f'd tah(? Qnt osetn N u{BJ'llTnkD%;s’oﬁltcgtr%Ieaie maf) %gg zglh%ﬂ rn%lrE be a MAC

may con e resources a

adrdtet @i@@hgb))thETElﬂ.ﬂ) @tdper0)t rapsilnima fdeds® tﬁeh@plﬁﬁhlesources and
DCH state. For this design, RNC 130 na%UN a| n _control
61tayfﬁémraélslmbmlsé%soarqeéelﬁwcfowlmmg@ Bde8yste 11). Node

Rodg %?16 R RN gf ROAlrcdthbt O F 1r1@ QW G&en rfeﬁﬁsetdl'(gep 12).

p00| ocat ed resources uture enhance
[0050] upl i nKooyeeschy,iNode B m2@mat kietectihsi UE IIOJES é.clﬁfelyayansmltting data on

rel ease the resources .all ocate
th| WHLELC-Be LEVANS © nﬁ‘énepl“ébégﬂ et trﬁ% glsamra?r UE 110

Ra§ aﬁblﬁé%hﬁ Qaﬂ&ﬁpé’d’c%asswnpglté& @ Hﬁﬂm@(ﬁl @) thoeat 8d g Wstate (e.g.,
resources for the transition to the CELL DCH state,
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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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Si gnah{"{h%%e@éﬁlish@xplll t Fm.vx;%eﬂﬁﬁc&feuphnk operation utilizes an access

preamble in the same manner as a conventional random access procedure. For
WCDMA, a 4096-chip access preamble may be generated by repeating a 16-chip
signature 256 times. A mechanism may be defined and used to distinguish between
legacy UEs performing the conventional random access procedure and new UEs using
the enhanced uplink. In one design, the available signatures may be divided into two
sets — a first set of signatures available for legacy UEs and a second set of signatures
available for new UEs. For example, 16 signatures available in WCDMA may be
divided into two sets, with each set including 8 signatures. The signatures in each set
may be broadcast to the UEs or may be known a priori by the UEs. The legacy UEs

may use the signatures in the first set for the random access procedure, and the new UEs



divided into two sets, with each set including 8
signatures. The signatures in each set may be
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e Transmission time interval (TTI) to use, e.g., 2 ms or 10 ms, and
e Default serving grant (e.g., traffic-to-pilot ratio), which may correspond to an

initial grant available to the UE when it begins E-DCH transmission.

The uplink resource allocation message may also include different and/or additional
information.

HSUPA employs closed-loop power control and H-ARQ for the E-DCH and
further supports TTI of 2 ms and 10 ms. The 2ms TTI may reduce latency and support
higher peak rates. In one design, Node B 120 may decide which TTI to use for the
enhanced uplink and may send the selected TTI to UE 110 in the uplink resource
allocation message. For this design, new UEs may support both 2 ms and 10 ms TTIs.
In another design, either 2 ms or 10 ms may be used for the enhanced uplink and may

be known a priori by the new UEs or broadcast by Node B 120.
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with 2 ms TTlI or 50 kbps with 10 ns TTI. [0058] A

T . 1 Tq uppo d
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fo he anced uplink. This design may allow UE 110
‘é’ﬁ‘[ﬂ 1%&68%%@{?120 to operate in the same manner for E-DCH

regar dl gas Qf oMBISgE oUB 23RBS hdy bdsufpekibd REHRSIERDEH in the
or operating wth the enhanced uplink. I'n another
dE€&iLghChhstetenl In anetdesign;TBSsniesylatge sstippdBfednaydre wdgd for the E-

BPPR AE LR, &ANARGRd HRL iaKen FUYaitd TR 1110 and Node B 120 to

operate in the same manner for E-DCH regardless of whether UE 110 is in the

CELL _DCH state or operating with the enhanced uplink. In another design, a small set
of TBSs may be supported for the E-DCH for the enhanced uplink. Only a small
number of TBSs are typically used for the PRACH. The small set of TBSs for the E-
DCH may include the TBSs for the PRACH and some additional TBSs for higher data
rates. For example, the small set of TBSs for the E-DCH may include TBSs of 168 bits
and 360 bits commonly used for the PRACH as well as additional TBSs of 500 bits and
1000 bits for 2ms TTI to support transmission of more data by UEs. The small set of
TBSs for the E-DCH may reduce signaling overhead on the E-DPCCH, which may
improve uplink performance. The small set of TBSs may also reduce E-DPCCH
processing complexity at the Node B.
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E-DCH may i nclude TBSs of 168lbits and 360 bits
comonly used for the PRACH as well as additional TBSs

of 508hpicpkangerdl uPDOD dBicrided derepingnayThe vﬁﬁds%quus call flows for

AR B 0P BT ST AR o s

driteo faibR@E bendtite hThaysel afphosrehangdd upking e ﬁ@zremi rommonhvall flows
sg of TBSs may al so reduce E-DPCCH processing
@gﬁﬁf ﬁjﬁoéﬁ the Node B.[0059] The enhanced uplink

descr piagds r&ﬁ5@k R aRYyA&e %@efgr b MRl (%’gﬁnaﬁ@d kaﬁ luﬁwgmfoﬁ%ntlonal

various operating scenarios. The enhanted uplink
BA (I e Et Id Ormeguarera e tuthe dd11dy § A sabt aidmat tesire to 1n1t1ate a call.

ﬁf@m‘#& The use of the r11hanc du Jkné i n .sev

T8RP BWECG8S é’é%’f‘ 'béd ‘g‘& 580} #f maé’ receive an
SRRYEtch i@dichtof bAMOAITH @ForrﬁNH@@B' 120Q§tegonaty Eq 10@hdy then send an
usi ng conventional RACH UE 110 may operate in the

RRC( Coneetian Beeueaharcspage eBNCel 30ousitng ﬁlﬁétoé‘f BRAAIH (stepe3). RNC
%%(g n{rﬁgzse? %@ danaﬁR%C S5 il qblljﬁ ) glrﬂite rn%? 4 setrl1 h(eﬁéﬂ‘?%lﬁh)lk Setup

ecel ve an acqul SI ron In or-on

RequesNedsafe 2NodsBerR02btep Uy NodeBy20 Rl sseinsla aidiRRek for UE
Connecti on Request massa e to RNC 130 usin

t he sl ow
e may &um)a Rpsics Lino Sty Responsp mssare® Bo¥indad [ 5). RNC

| R RS R N B SR e o

HEr Bldi (stepionkind ar sydEhidh (e aindllutsehearce ttarr the dowRakinloadd mMink (step 7).

RRY TR RO aRE: o ot e SDagedion SRR vise1aB e dedicated
fI6@LL ﬁ)hUEnl llOu@tel%e@r eyEf 010 M Jer:hgm{l@ﬁ @(P 1R CEEQ b@H state upon
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? Og}p?es[ ei%eioagﬂlﬁqgwd@tepg to the CELL DCH state
UDon UBCHIOMh g et dhen RGBS tStamn® AS? iRssgeewaR dore network
p:\‘N%treturn an RRC Connecti on Setﬁé ete nessage to
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thetoatir(kieg 40). MRINGS &30 nag tﬁéqﬁem%@m’@rrmmgemse@tes mashs}&g@e B 120
to RNC 130 to establish a radio acc

fogradindinkgyefup delyb peprer Rmeblis@@l%@rtth%#ﬁé%ﬂwglé hex 15). RNC
?3(991%&1 g RS 330D Bhdbr §Q91? n%ssja%Q with new dedicated resources for the
RAB to UE 110 (step 16). UE 110 may add the new resources and may return a Radio

Bearer Setup Complete message to RNC 130 (step 17). RNC 130 may 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.

As shown in FIG. 5, the call setup for the mobile-originated call may include
exchanges of various signaling messages between UE 110, Node B 120, RNC 130, and
core network 140. These message exchanges may delay service for UE 110.
Furthermore, UE 110 may send signaling messages to RNC 130 using the slow
PRACH, which may also delay call setup.
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hbslmarare sorpubra khlpoatdeuplink cm:n%mB y20thestEp $stepst Ky wulbh).  Steps

b Ki d i [l f 600
s ks PR T AR e and ot i saPpTh gk A ljall serup
UK step 8) UE 110 may transition to the CELL DCH

state and return an RRC Connection Setup Conple
messadécr srnNe thaBR(sEepnagiion Refge (Roydere armsqm@ 1@9 10, UE 110

i e?&‘h%ﬁgé‘g‘zxdﬂ%lg?&%%és%t é%@ﬁx?‘ork%ﬁr(?ﬁ u@hh)“@&r nERVdéE‘Mo may

ource earers for ur'é enhance
stmldl alﬂleQBex@Iglnﬁﬁane@IebemddEge {osREQSI30Q step 158) RNSE E3I)5may then
10 to 13 may be perforned at any tine and may hav
b Sigpakn “FP@%?@FS ol AYqdes By I o e bpgisr 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.

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.

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
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digialing moyyegss 1umrdﬂktor@k>@wuea@ilnhlrbmateedo tLoE WEO 1d @end the short
t.ransiti o m
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AICH (step 2) as well as an uplink resource allocation message from Node B 120 (step
3). UE 110 may send scheduling information and its UE identity to Node B 120 using
the allocated resources (step 4) and may receive an L2 acknowledgement message from
Node B 120 (step 5). Node B 120 may notify RNC 130 that uplink resources have been
allocated to UE 110 (step 6). UE 110 may thereafter send the short message on the
high-speed E-DPDCH to Node B 120 (step 7). At some point, Node B 120 may send an
Uplink Resource Release message to UE 110 (step 8), which may release the allocated
resources and return an Uplink Resource Release Complete message (step 9). Node B
120 may also inform RNC 130 of the released resources (step 10).

In the design shown in FIG. 8, UE 110 can send the short message carlier after

completing the message exchanges with Node B 120. UE 110 can also release
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FIG. 10 shows a design of a process 1000 performed by a 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 (e.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



identity, and one or nore short nessages, etc.) to the
Node B using the allocated resources (bl ock 916).
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FRTERE B OB el B oek 335 SO Ahothal ko e Tt set of

§iBeatldss ARy &Qﬁffeﬁéﬁﬁfr&ﬁ dgBondget BF kigRatRd ab BfOW o $andom access
after transitioning to the active state. [0074] FIG

whmméora ageoss efrrnsel. allr GEavey a@@0tpat pescheprchybly based on the

Qﬁ%c cF’ méﬁ’atﬁl%p(g)?oc g"f'ﬁg gli({ @akgsgn&é%ee?c\%ggiﬁggrg%%?g{r pa!ﬁdor% access

ﬂﬂ@cékl'fm ) f rnna BEURa{ @écahanao arQasiess ifdit 06k rd12 NodE® for the
Node B mm ]\3/ | ocate resources to the UE from a pool of
AESHUPISEE lﬁr(éloakﬂéé%l ebihg HE may risaaceivnomae Noge d3 a message

L Rt PR i os B I o F200 0T PARRIRA fesources may be
foonphigbispepdt ¢henad! [soppdrédg hegon rat@ﬂlahdhd_: hendobn {debwcdhannel. The
CBabirerdg: Vhodrbal Tom, SnETland, 2 SHtoitdhns e Node B for

§Jlﬁ§15n Qe SHICe o, %hoché hi %ﬁ@ e&ﬁ/chtaﬂl?el lrﬁ:ﬁtééa'o@' %et fARdom access channel
al  ocat ed resources The Node

may
heckcblR2). gEh@UEefaasere@elfvo rfronhéle@éxme Bfn p¢lemwl¢@@mteefdaddressed to

Bk e v I D ol L EREE RS b fogp sending

thREUE a8&Hite afd alayoead @dother hdtessUsearhbR iNaf & cBadWidgement is not
de-all ocate the resources allocated to the UE in

ressiyethpion e cgpiyatiparafdhs Wygci nact i vity with the
al | oCRy dli SEQY git%slﬁrg oT)a ﬂ’rggeﬁkg D ﬁmlddwg% I\{%ie E) support

i nformation i ndicC no "nore 0 sen

ﬁihd()ﬂnl dcceszClon rernhmmdafplmﬁrremé fNifdeeB ahiy rdd30/é54t lehds one access
11 shows a design of a process 1100 perforne

psPmpkeridihahlcednerl g fiHBtRIR ACGERY (Bhack TPHE)- “%h?]%lyde B may send
SEACFERP AT AT 8, e O (LS 81 O A o
fekd@yes fone high-steed ehanmfl supporting higher rate than a random access channel
(block 1216). The Node B may send a message comprising the allocated resources to
the at least one UE (block 1218).

The Node B may receive at least one UE identity from the at least one UE, e.g.,
on the high-speed channel instead of the random access channel (block 1220). Each UE
identity may comprise an E-RNTI, an IMSI, a TMSI, etc. The Node B may perform
collision detection based on the at least one UE identity (block 1222). The Node B may

send an acknowledgement addressed to one UE among the at least one UE based on a

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



signatures may be different froma second set of
signatures avail able for random access with a random

waecwessochannel . The UE nmay generate an accessP@r/Esmns/e783ss

[0078]

[0079]

[0080]

based on the selected signature (block 1114) and may

send the access preanble for #ndom access (bl ock

1116). The UE may receive an acquisition indicator
PEodeatiths dec pegeniedtfrem apdtisls WE® ahiisposs|tadhe paqugyition indicator
e A e

The ald ocadsiin; éxoNodeB mm}yddelernﬁme aglchstginespaachre used for the at

hannel porting hig an th ando ccess
[oilritgiaccerh gragged .lﬁavcgléwﬁfram%e ehlAiony (. Sﬂe%&ﬁ may use the
Fanml acc@dl LiMRhel for TMRh - UEts%néhn oant Q@cegpg?eaﬁlbfl@ §enerated with a

col I'ision detection, e.g., on nnel
pigsdtemdnaf fitsh setrodmimatuacc 6B thm Behay béothk Iﬂghz@geed Thennel for

UE receive fromthe B an, acknow ed
S Gl saay Trecr bheuhlorrEtATHGEAEnETY B goecond set of
gi Aéhires The UE may set a tinmer upon sending the UE

entity and may send anot her access preanble if an

acknoﬁh@cﬁ@bmd ypsingofor r@é@i‘@e@ta‘ﬁr (Qﬁ tﬂ@ﬁ &OFL AN Gh stgte) may
ﬁ%gbfe us agga ql esl %h 1%%15 ttﬂ ac Ievg Jie oocirel%gre of the
per orme "byg e o st por om acces

folowemhanced uplink. The Node B may recel ve at Ieast
one access preanble fromat |east one UE for random

acGes §u RO fiEhdi2 hk ra-{&eumg@argeﬂ'rﬁ){ns?gﬁdblé& 51zes available on E-

acquisition indicator to the at | east one UE (bl ock
1214) DPD¢dl,Node B may al | ocate resources for a

hlgh eed nnel sup ing hjgh rate than a
FatdomGbcadd thanile PRodRTenhey ermiating 8 fcmmypreamble and
send g% a3&88hy YMhiodiZAAbdoh BEi@ fRERLGHAIRS FHEBR CPLL FACH
the at least orie "UE (bl ock 1218). [0077] The Node B

may r sfetsity hedfELed3€Hotate,UE i dentity fromthe at |east

r a nd (L)Jﬁ{]%rg X% ddgengy, 0 t eheﬁ]i[ﬂ% EF g%%?ﬁip %gé%ﬁllggs HE 2[8 rﬁ?-:cﬁté(sl Gnd fast

nay CEBRA-REp 98w5r RINb] fedfirdsMRhilatAe fdVishe ESSEDCHINSdNOde
B may perform collision detection based on the at

| east Rotece Ustatic deantsitiop ddhypck WPy . laFhey NdddutdB imeuger plane and
send an cknOV\A edqg gent addressed to one UE anong the
at Ie§§?a5]§énfﬁl6 $¥°n a UE identity of the one UE

(bl ock 4).. The e. B may .def ect [1isiqn jf

mul t i Eléué ﬁ%%?&kég digiegaTh 06 & lpoign of S &fﬁﬁmﬂe@ Ugd, and RNC
iy [eeRPNSeal OE NG, Q& QHd Rt 1 91 ﬂn%' 'r&%lv%rmﬁ)?&at"@ry ( é‘ E{heduling
sel ect one of the nmultiple UEs for sending t

aﬁ@nmt@ed@@n@nmuy{ 0078%es, rtont tesimrby URel Z(b dEncB)dnaﬂ 312 may

et erm ne | east .one signatu used for the, at | east
BReSisde s doppiamiedS BearDBR Y O hemfion cd bRl SR dan. A
HoauhRedeMBdNaY 1 48Ryt fifher process (e.g., modulate, channelize, and scramble)
the coded data and provide output samples. A transmitter (TMTR) 1322 may condition

(e.g., convert to analog, filter, amplify, and frequency upconvert) the output samples
and generate an uplink signal, which may be transmitted to one or more Node Bs. UE
110 may also receive downlink signals transmitted by one or more Node Bs. A receiver
(RCVR) 1326 may condition (e.g., filter, amplify, frequency downconvert, and digitize)
a received signal and provide input samples. A demodulator (Demod) 1316 may
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



random access channel for each UE sending an access
preanbl e generated with a signature in a first set of

wGe@patwses. The Node B may use the hi gh- speedPChEs296$/078385

[0081] .

[0082]

[0083]

for each UE sending an access preanble generated with

a signature in a second set o}l signatures. [0079] The
enhanced uplink for inactive state (e.g., the CELL

kel setimays s prpyigeilferaiandae. . aenparacadesatioppmessages, etc.) sent

fogpﬁrh%d Eﬁ%gé&kl 3o|r,t mff ht%}[ §3 PNG1cModliRIE 1316 t%ﬁgrdgeg?der 1318 may

OW Nng: pedk rates using
bet &nplpmehte& Ib@cﬁ(mqu)rmeasdralblle dhe&DiRSHNay pbdfam arddessing in

i olere T G graroatTaRIony gncIITa 1o Berthgaysiem. A
E(ﬁftrotllﬁﬁ@%b&s&ml@go fﬁ19§n difet GRL-Lopk ﬁ%SBPtV%HB& tuﬁﬁs Cc&:-LJHE 110.

I nprove latency and reliability of a
Festsel ipe/pdrsessoo 188 (NRGY andoast dlcetoopweipsc%}ﬁ ipdero, process 1100 in

tr features ,avail abl e for E- an . .

uc Ls,t apior, r oy tu%rﬂcﬁfé?sayfoés ﬁa& | J‘%EEI%HB Sengfﬁclfﬁ’ed herein.
@aﬁ@olldﬂ/gb&%sop h 3semandiss ipgfetrh BE diréet €RMaEIR peplodiied by UE 110 in
{10080 IG 13 shows a bl ock diagram of a design of

aigh 81 Memenydl SRRiMay3orE pragran cadesand LdEtalfQoUEalrl 0

enc OdS& tl\flo%yB E'Ey 4 %&?gr%/lﬁetl/tgéew&alt%% r}néf l?pp’ort r%g%dé{)lnﬁxﬂgmcatlon

i nf or ma

WhLEEliﬁ) andcetler U312 Wn@bl@ﬁ@ﬁ@ceé@;rm%m ﬁfasmlberform various
encode, and interl eav t?h the informati on to obtain

Bpqtensdier sommupsationpath thaddss. EprAhgraplink, .tlt%@rlmbrsg%@k grom UE
gg() gna ngpg?%e@%egle i 20RGkibA& bg%c%%ra'ﬂ?jSG)an& rfﬁrtféél)[l\ﬁ%)cessed by

out put sanp transmtter
d(ﬁﬂﬁ)llﬂﬁ]yroceﬂsdﬂ 1340nto( ecgver infonmetidn samt dyalBd,10f | Fdrethe downlink,

lify, and frequenc convert t he out sanpl es. .
Bravg b TR s fatoilhpioncyay b AR oRditioned by

trhRamd { B t"ooge%@ﬁteoﬁ dBRNENNRESa BSvhiEmh ) e Bahs iR to UE 110
recei ve downl ink signals transmtted by one or nore

dotethBsUEA C@uufolxlf@fpr@mmﬂ34@2®yr1wyfomrmndmeomrpe¢sg.1,000 in FIG.

i‘(l),rpé%cees% j fgﬁrig}l fl gﬁ%%&?%qeg %%%%gsg%/?r ttpr%?eg ni((j]}i&&i ({eisczrl ed herein.

denmei F&"essfoDQHW}na%r%lﬁ) P&YorRf O€@issct (8 thsks performed by Node B
descra channel i ze, and_ denodul ate) the I nput

Sl lﬂﬁsaﬁdhrﬁrlgh/ Bdé/legmmdﬁ%gtawﬁ:tr@ﬁrogm@ é@@meﬂﬁld flatagor Node B
2?(%’ ch%&%lﬁnéa%og éCogl i ﬁﬂ%ﬁ%}ﬁ&%ggﬁ 00891 unﬁ&ﬁ%%{ '&%' RNC 130

i mates an or mat , resou

ald ehaticonorkrapsisages, et c.) sent to UE 110. Encoder

1312, nodul ator 1314, denodul ator_ 1316, and decoder

1318 ﬁﬁ))KNC 130, a controller/processor 1350 may perform various functions to
support communication services for the UEs. Controller/processor 1350 may also
perform or direct the tasks performed by RNC 130 in FIGS. 4 through 8. Memory 1352
may store program codes and data for RNC 130. A communication unit 1354 may
support communication with Node B 120 and other network entities.

Those of skill in the art would understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by

voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof.



be i nmpl emented by a nodem processor 1310. These units
may perform processing in accordance with the radio

wo eobogdoogy (e.g., WCDMA) used by the system PBCT/US2008/078385

[0084]

[0085]

[0086]

controll er/processor 1330 may_ direct the operation of
various units at UE 110. Cont%%l | er/ processor 1330 nay
performor direct process 900 in FIG 9, process 1100 )

i n F1 oserof skidl gpulsh fethep rappresiags thas the nerioag Hpwssze logical
i rein. r I S 4133 4 :
OESEG  MSduBG Sidiesy R4 ALy Bhol \EETRGEARD TR witn the
&ilsBsurd hetvimugly & invdomented A8 2lartaynist laréw e ogmapnteroghdsvare, or

and data for, UE 110. 008 At de. B 120, .
feqra‘ﬂgm%seﬁf P%;Egi fe rcl%ﬁlgsﬂ%é@atgd pterstageebilty of hardware and
Sdialiied \%ﬁ%h@ﬂlu‘é‘ﬂre{tnel& T SR AN DIk EhoddRS:, ci#ftuits, and steps have been

control | er/ processor 40 may perform vari ous
flesaobédoalmve genaraliynimticoas obthewiftdrtiohditiEVhdHoar stibtefunctionality is

upl.i nk he upli nk si | fromUE 110 be. recei ved .
RISl OF By edurvar SRR (1Y Reticpit caliton and
BYsiEORE s Rhin BN iPoGESS e h3AD §1RteheCONEIEd laRfsahd Bkl @Mplement the
sen bgg UE 110. For the downlink, information may be

gesetbak danasipnelghit o Ve Mey e siopreagis gnriagidarc apdiceiiomelut such

SRS 838 LTS et 8 e B o

St bOtHeeépnidiadsre. 1340 may perform or direct
process 1000 in FIG_ 10, process 1200 in FIG 12, ) )
and/ ol hotREpupibedissss lpgical hlockachniyges arb séicpigedescribed in

1 F . -.Qr
UL o TR A6 ERSAl 0 T SERFBHA Dyt s
pimposegpro8essdie modiyitdl 3ghaimpyocsisor EDPPHgnappbcdes spocfic integrated
data fo d 120. A conmuni cati unit 1344 .
ﬁﬁgﬂﬂs{ﬁa%GSf a gs AR SRe B ke GO0 aa st Rigerammable logi
ASLNOT i &8t Lh@Sor [t%%lorAfogR',\'Cdﬂrgig‘@e Rfardware components, or any

control ler/processor 1350 may performvarious '
faminatems theeeos wiepigned topeniorine diei mncomsvdesesbeflorereihe A general-

UEs. Controller/processor 1350 ) I rformor

BFTPRAS PP S uis B, R PP PRRSGES G B B RGqa vt processor may be
kY ed1BnBonaMprIREYor ZoRLrHMRY, @b NBOAG, dFkERIBSCHAME A processor
data for RNC 130. A communication unit 1354 may

B3 s e dopementedtds GreoWibinpting @6 cENN POy icss.Ife., a combination of
A T ' S
oot tferscuErTIar Throniael on Sngtisrau®el) bye or more

megogsesked insoijgncion with ADSRIcbeS yr afy dhdrfsacleadnfiguration.
t echngl ogi es and techni ques, For exa

i nst r hBg PEASOT & SRRy, alg%ftamrpéwr&?ﬁqg!cgh%ﬁ%?igg pyithsthe disclosure
AR N B, TPl AN TR B by«
processor, or in a combination of the two. A software module may reside in RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. An exemplary storage medium is coupled to the processor such that
the processor can read information from, and write information to, the storage medium.
In the alternative, the storage medium may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC may reside in a user

terminal. In the alternative, the processor and the storage medium may reside as

discrete components in a user terminal.



vol tages, currents, electromagnetic waves, nagnetic
fields or particles, optical fields or particles, or

wW@repooemhi nat i on thereof.[ 0084] Those of skil | PeDUBH08/078385
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further appreciate that the various illustrative

| ogi cal blocks, modules, circiits, and al gorithm steps

described in connection with the d| scl osure herein rm%/

be i npl eifetitBArCRxcBPBEY Aesigns. tha fangioas d@%‘ﬁb@ﬁ gyay be implemented

ﬁlIOPEWa?e i W&?ybﬁlqﬂlkli Ndr b JIHban %ny If 113plernented in
ustratet Is’interc ange Ity o ardwarea

saftwarartee funatiomusay b setadadni M&raﬂ:@ﬂf(ﬁ&ﬂ&ﬂbﬁas dleagksqre instructions

nodul es, circuits, steps haye been descri bed abov
@%ﬁ%ﬁiealolny ﬁ‘?ntpé‘F%ead{“]lthE}e 1ty nEPMBRST- rﬁag bigyiBe farincludes both

]{fht&“ @F&ré%g hddiy dnd 'c%hﬁ‘aﬁfcﬁﬁ@tg A INRE® Qhy medium that

war e nds upon the particular application and
ﬂaeéltgns tramdtrrodi amosnpumqusegramrfrctrh enoypéicaltd asgth¢renA storage media

PRI BRAFT 0Ty G CHAVE F5F SRR paetivalpipose or specil
ﬁiﬂ?béec@érh er. DBY Whie b f IR ARERAR L MnARGLS] ARE @hPHtd-readable

be interpreted as causing a departure fromthe

g@éweca@fcomélsg ResMnRQV s EEB . CPeR@B] orhnthey gpiiealglisk storage,
@ggrgefhic AL Q‘cgr 9 %{r gfﬁter glﬁgﬁ&fchstgﬁgg 8§\§ic?sa81dan§r é}ﬁ&' ﬁl@dlurn that can

onne osur erei

beuicanbd emﬁeyl be stofy dagRéd progean vbdemearg e elicaopd romfsefucnons or data
processor, a digital signal processor (DSP), .an

sippstureneichihat pat be pecepssd diyr aLeteralinuERAse of ABtayl-pugpose computer,

I ) e
5 S PO AT SRR PuRol e sto, Y Sopnection, iy properly
teﬂged: a computertaditde dwdive.cBorpoamptes if the safhyare 1s transmitted from a
i nation th%r eof designed .to perf.o LEI; functi o
XYS 2 BEYCTher efhAT reRqie AEfeS Pirha<eail ‘g’b % TERfIGE ge twisted

FLiE " BRROSESSAber I DSL)! GewRLE! aloVSics! fith eg AFRS&Rradio, and
may be any conventlonal pr ocessor,

migpeeontthal ter ¢oapral sublce ﬁnbalc hptie cab&e,pmsie@sp@rr, ), or wireless

%lg ooé(g%elesi A C&ee{ge n rgug a?aﬁia . rggc?él&%%ﬁ%fgﬁﬁaﬁ&% {nnt%e definition of

Mc@Hu@ THSIe 88D Hisc,asAlséd abietry iffludds Qbﬁ@ﬁ&c@&sg?& 1838€d18¢, optical
nore mcroprocessors in conjunction Wth core

disc.adigitelt YREpatidy dhc BRIy tappy gtisk pod@)-raphdise meisse dfskg usually
|
ga?ggﬁlge Ofatd &géﬁetr%ﬂa%ﬁa}gegvgﬁle ﬂ d§ nrg&g)lrdr oK tdla%pi :ﬁtltc!ﬂlJ h\%th lasers.

sure her

Oambinatiens b tike abdvienstioaldrenol e axaciel eﬂhtltm te scope of computer-
processor, or in a conbination of the two. A software
rredlle medip- r esi de in RAM nenory, flash nenory, ROM

msm)r i‘he E?e%%\ﬂs %1 EEPRVHIBIIONY  is éﬁgwﬁé ko ’e]pm5 qln?/ person

di sk, ermvab a CD-ROM  or y ot orm o
sktlbechgletheremtu mdkn owasd thetdiel@nte. Yaricex emmhﬁafaﬁom tar thgeisclosure

{)Tv‘lalij IbleJ rpeaild?lyca%%gllregg tot ‘810tseh Sklﬁe(? i %hseoa{rt i hthg rg‘generlc 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.

WHAT IS CLAIMED IS:



t he processor can read information from and wite
information to, the storage nedium In the

W@blaoesn@si ve, the storage nmedi um may be i nt egredT/US200$1¢78385
processor. The processor and the storage medi um nmay
reside in an ASIC. The ASIC mfy reside in a user
termnal. In the alternative, the processor and the
storage nedi um may reside 4d-AkM@rete conponents in a
user termnal.[0087] In one or nore exenplary designs,
the functions described may be inplenented in
har dwar e, Aahtthad &r Wirdl¢mwaommuaicatoy, coompbisingt i on

thereof. If inplenent .n software, th ctions nay
be st SRR a5FCs Péﬁ%gﬁ’?ff #r%‘ AHPEY eoé’ép%%%gg ﬁ%rr%n‘{]om access;

| nstr fé%Eiivﬂggsfr&h £REGe B TS dggﬁl ribiRg deRufcTBbLMRd to the UE,

Conput er -r €adabl e nedi a 1 ncl ot h“conput er storage

thedilcatnd rewumgnibecaty sheatadby thandoddiBhdroany peetliofimesources pre-
t

at facilita transfer .of conput er .pr.oagr a rom
b3S Ine NSk L B 81 a RSN B A iR QTS A
avai | %ldmgﬂﬁﬂin@aﬁ&% tR@NoBE BAGERIEE 8l d¥%tcd r8fuedes!
pur pose or special purpose conputer. By way of

exanpl e, and not limtation, such conputer-readable

medi a,can ri | P - -
optical di gﬁgg%eghﬁ’ggogﬁ\ﬂn%g S¥hereh RO ndiin: %%éﬁn%?lmg%ﬁ@f’m“
magnetdndingt Aegeostevt hsduldl iafoymetibiela WEdddniity, Rat aGadksage to
be used tq carry or store desired program code neans

ths NQ@@BB?%@I“%H%%@W%H@S- or data structures and

that can be accessed by a general - purpose or
speci al - pur pose conputer, or a general -purpose or

speci al - puThosethod @t elksorl, fulthsocommmysimonnecti on i s

pr oper]léey ternmed.a conputer- read%gil e di um For :
exanpPREAHHE HIRE RV GARE RHOT{Q S PeacqeryifegmPle and also while
M&Gﬁigttﬁ@ irﬁ&"rﬂ’a@i‘bn_u@hg%é‘eﬁ[ocﬁt%&%s%u&@é!_r ce using a

coaxial cable, fiber optic cable, tw sted pair,

di gital subscriber line (DSL), or wreless

t echngl ogi such .as jnfrared, radi o, and m crowave,
Lhen The_coluramod Bbelnpy bEferfihetinde " wi ot od

pai r, trkSitiondig MbhehemactivEMOtOL fsiveuaty; asd i nfrared,
radio, and mcrowave are included in the definition of

medi ufRceiDIngdram @ Riidse Neweork Coutrakberd RO )ianclgersion of resources for

1 CD), l|aser disc, optical disc, digital
@%ﬁgg@%?cgﬂv%.&s‘i‘%(ovo), f1oppy disk and bl u-ray disc
where di sks usually reproduce data magnetically, while

di scs_reproduce data optically with | asers.
Conbi frat i oh8¢ BEhOHOT 480 d - SHBIST PP %He i ncl uded

W t i faéalgglg%ﬁ@ Qﬁocgtedqega%eg if ?gsg oo edi@n L%gg%gntﬁggram for

previ ous déscription o sure i s prov
s abtoara@syfreer tenNedd B ed innrdspensarto samdmek echeduluse information

LS L26) 92U 5 YALLGYS IO ! cati ons o the

6. The method of claim 1, wherein the allocated resources are for a high-

speed channel supporting higher rate than a random access channel.

7. The method of claim 1, further comprising:
operating in a CELL _FACH state prior to sending the access preamble and also

while sending the information using the allocated resources.



will be readily apparent to those skilled in the art,
and the generic principles defined herein may be

Wappbledst o ot her variations without departi ngPET/U820081678385

scope of the disclosure. Thus, the disclosure is not
intended to be limted to thézéxanples and desi gns
descrlbed herein but is to be accorded the w dest
scope8consilB¢ ewsthodiof glaimd . frihsespmussizgid novel

featu n S D,
R L T
conpr taitingingstendt nige aliocatdessoupresafibt eafsitomisg uste CELL_DCH

equi pnent random access;_receivin 0

NBiger Becalvra%%@%@l[vce%%?ﬁd SIS PUSTUPERY 18 |thleo§%{~fed15n{3§ fHe
UE, the allocated resources being selected by the Node
B froma pool of resources preallocated to the Node B
and a9aiIabh@ppmamaWMUMmﬂb$nmbymnh@HMDdﬁmﬁﬂbﬁgUEs and

sendln |qfornat|on to tP t ﬁsuh%/the aIquaHg

r es,oui1 4St ONC PR HOGMBY ¢ ']i H™ BYRY RTegyebic from a user
8¢ (UH)0hMBdidemh &QBRY ité eschRNEbc Rbdd BAS m@8etomprising

schedullng information, a UE identity, and a nmessage

teéourﬁ@s albasetes tasthad/l.Hbce allpered exorissd bfﬂ@ésselestedmethe Node B
| oth 4 ?ooq %és fpeslpre a‘f{otcél&'i tocglw%d%'ﬁ]gnd g\pa?laﬁ‘it Ifglg 1}0%21@&1 by the

ve S 0 Send e access

Bode BIt6 @E@haﬂdetosseﬁwinlﬁ@rﬁahen lt@fh@NmfelfDﬁlsih@ﬂfdgllleed resources.
al l ocated resources. 4. The nmethod of claim3, further
conprising: transitioning fromthe inactive state to

an acjgve ‘f%% ’\%pal%ﬂg B C&hit] 2 oP&@naﬂﬁaqdit Ole% (ﬁ)rocessor is

Controll er an allocatio resour ces
tdrdigacddi teaesd aitleast bne dhechoed!ngdn fifrmatien, r UE i(ﬂ.ﬂ]ﬂltlt}h @nd a message

co | Si t he all ocated resources in
F@ggéhéggﬁ§nﬁébEP‘Wﬁ déegﬁﬁﬁﬁullng grant for no
resources fromthe Node B or in response to sending
schedul ing information indicating no nore data to send

by t hél.UE. The iﬁperat@t hﬁd:laifn @, avhergin e ragi lnasthene processor  is
cated resources. channe

% ’r:%lFetdl QPRI HEY 21 ’3?%“% gﬁe BrlP‘éﬁ’dsc?Hﬁ glé %CCSFFaWﬁ%lele and also
Whild behdiit the thfefmaioaiulink,thd MIGARH rédRYeE.Si NQ:

12. The apparatus of claim 11, wherein the at least one processor is
configured to transition from the inactive state to an active state, and to receive from a

Radio Network Controller (RNC) an allocation of resources for use in the active state.

13.  An apparatus for wireless communication, comprising:

means for sending an access preamble from a user equipment (UE) for random
access;

means for receiving from a Node B a message comprising resources allocated to
the UE, the allocated resources being selected by the Node B from a pool of resources
pre-allocated to the Node B and available for allocation by the Node B to UEs; and

means for sending information to the Node B using the allocated resources.



operating in a CELL FACH state prior to sending the

access preanble and al so while sending the information
waigiong4dohe al | ocat ed resources. 8. The net hod oPCTIUS10a8/078385

7, further conprising: transitioning fromthe CELL

FACH state to a CELL DCH stat¥® and continuing to use

the allocated resources after transitioning to the | )

CELL bBEH siTh¢ erraratpeebicliimgl 3aavhergin s mepnsofor serging information

E(ﬁﬁp@&geg %a{lkp for lé%r?di+€ af R&st Gk bor %E'dtcﬂth?g ﬁlfOI%la.tiéH, a UE identity, and

apparatus for wrel®ess conmuni cat1on,” conprising: at

h emsdago nethp Nacle B wing thiefailgeatatrek@ursand an access

preanbl e froma user equipnment (UE) for random access,

to receive froma Node B a nessage conpri sing

resoujges ghl 3@@}% s1ife1 Vryritdi€odbligrat ed resources

bei ng sel ected by the Node B from a pool of resources

pr e- aiearsafbe dpdratingie aNadectiBe atatk @vaith atyldend the access preamble and

| 1 ocation.by the Node Bto UEs, apd to send

e SFRkeRBIRY 1 e e i g <R 4P RBES e

resources. 10. The apparatus of claim9, wherein the

at | east one processor is configured to send at | east

one of6.schébefpmsptisneiolsra | 5o durther gpmpdengi ty, and a
nmessa \ Be Using.: 1 ated r I .
11 TG M I A A P RS SR e
pr ocefsais fo$ réciNihg ifodd a tRadipdlcat &rki Cordfdllch RNCYan allocation of
state prior to sending the access preanble and al so
ﬁﬁ?W@ﬂg@hH$h@¢b%@ﬁ$ﬁﬁ%ﬁh&tion usi ng the all ocat ed
resources. 12. The apparatus of claim 11, wherein the
at | east one processor is configured to transition
from t'he i Aaohipuer pragramtpoodamet, @omprigingt ate, and to
receive froma ﬁggio Net work Controller (RNC) an
al | oc&FPBRUEH RIS MCELNt hMREEG N the active state.
13. An appasRiyscdi@ingWh Iabi&he RIFIERkEa&hi AR access preamble from a
conprising: neans for sending an access preanble from
Bsen sewipmquli (b dor pum hogess,andom access; nmeans for

receiving fr a Node a ssage conpri sing .resourc

o L ocat ed tRrRE OB fhe T BRE S PRRH, PRl TRy fRode B o
fRbRgt ednhpyisinie rd¥osieeB aflbmR® t9apt 0F, HRSAUGGESM resources being
pre-all ocated to the Node B and avail abl e for

slectreaby dhe Bipdend frpaer BoeloofUmsourapidpisetlipsaied o seadvadg B and
L0 EDL ﬁ%ﬁﬁtﬁ’o}t{q@ﬂge e B é&%ﬁsqgfﬁ‘ﬁ al | ocat ed

resources. pparatus o0 aim 13, wherein the

means for s&kdionGaidih@® et RastcarRPrdngRsern®adead finformation to the
sending. at | east one of scheduling information, a UE
NadnBiwsing thaallogalpddeyEccto t he Node B using the

al | ocat ed resources.

18. A method for wireless communication, comprising:

receiving an access preamble from a user equipment (UE) for random access;

allocating resources to the UE from a pool of resources pre-allocated to a Node
B and available for allocation by the Node B to UEs;

sending a message comprising the allocated resources to the UE; and

receiving information sent by the UE with the allocated resources.

19. The method of claim 18, wherein the receiving information comprises
receiving at least one of scheduling information, a UE identity, and a message

from the UE.



15. The apparatus of claim 13, further conprising:
nmeans for operating in an inactive state prior to

W@ 0vdioaget he access preanbl e and al so whil e sePdi/Onson$e78385

i nformati on using the allocated resources. 16. The

apparatus of claim 15, furthet’ conprising: means for

transitioning fromthe inactive state to an active

state; and nmeans for receiving froma Radi o Network

Contrejl er Fﬁﬁ; - t .ces for use in

t he ag¢|veT§ at2@3?§?bk£§§h%ﬁ@%$&€$%§r M product,

conpr pekconfigarigD bpartsr for éhel poble ofrpek-alincatedpics@irag: with a Radio

code | east one conputer to send an

5@@@§£%%P€§mHKB%KS user equi pnent (UE) for random

accesschifdlfz loafa ﬁ,@tﬂﬁe 06 bR L REATindNELEREPILELak with the

receive fron% a nessage conpriSing resources

msblucwaéhbcatodtm@eﬁﬂi the al | ocat ed resources being

sel ected by the Node B froma pool of resources

pre-all ocated to the Node B and avail able for _

al | ocat i onThynichdNedRi IBOfukES: compstissade for causing

the at | east one conputer to send information to the

Node @r-akoqsing M allocefearesuices surcseanse 1@ detectinst inaiivityrwith the
e 1§

XYIIOLCE. Segsf&o%?c?g%p ofgnl{age Elos 96:58 n‘z’% a{}lglnd{cgfg(iﬁf Ipogrn%Pe da&a to send by

fedess; allocating resources to the UE froma pool of

resources pre-allocated to a Node B and avail abl e for

all ocation by the Node B to UEs; sending a nessage

comprbsi N0 b By k998! FkIEE MR cd8n! nd

recei v'?ng ’|An gpmtu?oﬁtgle%ES%g e ‘L?E%{‘l”” ﬁmga

al | ocatt ledstr@=oprocessor d(ﬁlﬁg'ﬁt'ﬁei toetdeoide ofn adcassnpre@mble from a user

wher ei n ecei ving i nfor on conprises.r ivin
qullpras@tﬁgﬁﬁ fosfra%fﬁqﬁvegmqs Pﬁ@%?ﬁw? Ces tOUEGe@ﬁrffqr{l pool of
ARGuBedmeSAgtEd @M NB8e B‘Ean%,oaval_mﬁe m?ftahlggat% @k 'Nojdg B to UEs,

further conprising: pre-conf guring bearers for the
@¢ndofa mrssagd [comptisingr s oallocesd wicsdureesRadithe  Ndt, wndk to receive

ﬁ Arien fercg 1 b PRGIBERGA R e o

23. The apparatus of claim 22, wherein the at least one processor is

configured to receive at least one of scheduling information, a UE identity, and a

message from the UE.

24. The apparatus of claim 22, wherein the at least one processor is
configured to pre-configure bearers for the pool of pre-allocated resources with a Radio
Network Controller (RNC), and to exchange data for the UE with the RNC using a

bearer associated with the resources allocated to the UE.

25. The apparatus of claim 22, wherein the at least one processor is
configured to de-allocate the allocated resources in response to detecting inactivity with
the allocated resources or in response to receiving an indication of no more data to send

by the UE.



resources allocated to the UE. 21. The nethod of claim
18, further conprising: de-allocating the all ocated

WO 2®04@es i n response to detecting inactivityP@i/ub200$1¢78385

al l ocated resources or in response to receiving an

i ndi cation of no nore data to!send by the UE. 22. An
apparatus for wreless conmmunication, conprising: at
| east 20ne PrivetBad B vaEkEss GOMBWIN{CYLPB COMPEISHA’ access

o al Toaesiles PRanfn BE ot el it (LRGP Ao
I esoureceisinga-ahhiotiah éatlitaorfrdio deNdledd tbralv@adcadsl peednabsle;
I ti by the Node B t , to .send a.
o nﬁfé‘@h?p% : I%q%nae@?tewég bupt &lﬁ%{gﬁe SrieCtigE: aBha t o
recel Ve%ei'vﬁfg%%%?}%@ﬁoﬁ@@ archHnlaf%lédl%el?%ﬁtgacfdpe%s&i ﬂo%@:[ﬁ%based on

resour ces. . e apparatus of claim 22, wherein

te Ul akntigpne processor is configured to receive at

| east one of scheduling information, a UE identity,
and a nessage fromthe UE. 24. The apparatus of claim

22, wher ei Mhé ARtIRY of @RS 28NRIrAEOERSHRing: S confi gur ed
to pre-configure bearers for the pool of pre-allocated

r esoupterg HimRr BpRaghdinRehaldE kdaosif toghe dlod¢ Bnayd  and

to ex e t h W ' . .
pear of  S0gaudBeLal by il tlos et lealehl Bihofrsepiyg pror o
tpirafibn oTthe tipar at us of claim 22, wherein the at

| east one processor is configured to de-allocate the

al | ocated resources in response to detecting

| nact byi Ly ThL RS 2LEAOR RAnLERANTRGR OF [0 response

to receiving an indication o e data to send by
t he Url&6ingA siptdiad fian awfirseba sy sigmmues aatilable, for random access

BT B 3D BuBbE ok SR ERORT o st o
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preanbl e; sending a UE identity to the Node B for

col | i gérsmtugttecadcoss, preanoble bassidwnribe $alanad hgnaNode B an
acknow edgenent addressed to the UE based on the UE
identity. 27. The nethod of claim 26, further

conpr $i NGThé fiethol @f lalrh 178! fusiencon@itbimy t he UE
identity to the Node B; and o

receiving from the Node B a message comprising resources allocated to the UE,
wherein the allocated resources are for a high-speed channel supporting higher rate than
a random access channel, and wherein the UE identity is sent on the high-speed channel

instead of the random access channel.

30.  The method of claim 26, wherein the UE identity comprises an E-DCH
Radio Network Temporary Identifier (E-RNTI), an International Mobile Subscriber
Identity (IMSI), or a Temporary Mobile Subscriber Identity (TMSI).

31.  An apparatus for wireless communication, comprising:

at least one processor configured to send an access preamble from a user
equipment (UE) for random access, to receive an acquisition indicator from a Node B
for the access preamble, to send a UE identity to the Node B for collision detection, and
to receive from the Node B an acknowledgement addressed to the UE based on the UE
identity.



sendi ng anot her access preanble if the acknow edgenent

is not received prior to expiration of the tinmer. 28.
wab@etohod of claim 26, further conprising: sPCBEUS1008/078385

a signature froma first set of signatures avail able

for random access for an enhattted uplink, the first

set of signatures being different froma second set of

signatures avail able for random access with a random

accessg, chanpel g [ p -

based§%n tﬁﬂg %%ﬁgdggsgﬁ%tgge%ﬁ%5§&$ﬁ it [ %?Iﬂommyn '

OdrfﬁgmreZiGto $atirat timer aporpsersiimg ther BEeiduntity tb rthenNdnie Bloglel to send

nmessage Conpri. g [es s all ocated to t he UE,

SiINCTRL TSN %éfs %8 f ‘i@?egf B 1Y Aol YRdgHi 6%@61’“&“0“ of
ghapne! supporting higher rate than a random access
channel, and wherein the UE identity is sent on the
hi gh- speed channel instead of the random access

channegl. 3 The t ho cl,ai m.26 erein the UE :
dont $17 colbrPorSisnot i A eRiR vBF ki Bifopa yprocessor is
b&ﬁi@lﬂd‘d‘ 18 rsel%&‘ﬂ}gﬂalure ol DS R@tofQpahtudiivh@able for random access
Subscri ber ldentity (IMSI), or a Tenporary Mbbi

Bulsacanhpreged (updink thy firstvst pt signatuisg bg}pjl,gail tigat frgm a second set of
Wgﬁaﬁul%§ ‘i’wg ?a%‘[‘“f&r r%d&%? acc%‘é’{"g hSI I%gdm%tac eesgsch%tf an(()i r‘ho §enerate

ocessor con an access prea

uﬁfabc@gptdaﬁibl%a(s&@nﬂr@rsereatred@i@nat@ﬁsess, to receive an
acquisition indicator froma Node B for the access
preamble, to send a UE identity to the Node B for

colligson ggt ea;‘pbg@gxr e@f‘% ifd @?CS\HU%{) Lih éth%aﬁogﬁ%@ré‘&ssor is

acknow ‘edgenen ssed to'th ased on th
catgipurddyto 32ceivknieorappaNatie 8 Dmesdage mrﬁﬁmsm‘g‘lmsemmest etih)canhd to the

ast ocessor onf| red t a tinmer
LEnde oaied @éovra%%ﬁql%&/fq‘fa st P PP S T Tt than o

ARAbNecAS CB8sheP LB send fhet e i@GKROYA ﬁ@lﬁgﬁ@ﬁeédschﬁﬁﬁel instead
received prior to expiration of the tinmer.

abtharatdos askessichiimeBl, wherein the at |east one
processor is configured to select a signature froma
first set of signatures avail able for random access

for aps enhang@Hod Rriwikelesk Rémbdunsdatis@tcotfprisingnat ur es
being different froma second set of signatures

avai | %Plémfgcﬂ’f lqagheisracaese @seaniile from at devdorncatserestipment (UE) for
%% ?nd to generate the access preanbl e based on
e se ec ‘ed signature.
sending an acquisition indicator to the at least one UE;

receiving at least one UE identity from the at least one UE;
performing collision detection based on the at least one UE identity; and
sending an acknowledgement addressed to one UE among the at least one UE

based on a UE identity of the one UE.

36.  The method of claim 35, further comprising:

allocating resources for a high-speed channel supporting higher rate than a
random access channel; and

sending a message comprising the allocated resources to the at least one UE,
wherein the at least one UE identity is received on the high-speed channel instead of the

random access channel.



34. The apparatus of claim 31, wherein the at |east
one processor is configured to receive fromthe Node B

W@ 200004@GEe conpri sing resources allocated to tPEr/UR008/078385

the all ocated resources being for a high-speed channel
supporting higher rate than a&%andom access channel ,
and to send the UE identity on the high-speed channel
i nst edd of Thaeethed @b slade désBIrGReM NSRS A net hod for

el ' : ion. . > TSI - ¢
one. aloomiE R G AR o ARRE R dor HRE Kl aceRPbroambie
(doiyed GonrthadoleasacaeddE,;, sendi ng an acqui sition

i ndi cator to the at |east one.UE;, receiving at |east
one UBSTNgeh#deny agsrse dangel| @5&%&@%@%& Prafeeny preamble

E%He!raitéd Rith g%ﬁcg%ﬁiuir@ﬂl PASLLL BPsibhRuRS, dngast one UE

entity; sendi ng an acknow edgenent addressed to
one Ubsiagrergght-kreed tchirews foroneh UE baslew; anaaetdbpreamble generated

identity of.the on E. 36. The nmethod of claim 35,
?Vﬂfﬁtar?&‘%%?rﬁ'r? %qcﬂlé‘fseglofﬁlgﬁ?ft}lﬁé' resources for a

hi gh- speed channel supporting higher rate than a

random access channel ; and sendi ng a nessage o '
conpr 8&i ngThhancthod ehtctdmy dsowhetst! thy peréorating eqbisiogndetection
Ue rv\g%gr ein the at | east one UE identity is received

on Yhe" hi gh- speed channel instead of the random access

channgétectihg cbigsidreifhaditipfe CEaldeatdfes atdifdcb®ed from multiple UEs in
conprising: determnjing at | east one signature used
fesPonsp & B apgusition HuliEedyl preanbl e recei ved fromthe

at le ; 1 NG; (AU o
cuch TSRS PR, URe O Aaeash: COmBYRladfion i coliion
sidgteatedre in a first set of signatures; and using a

hi gh- speed channel for each UE sending an access
preanbl e generated with a signature in a second set of
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performng collision detection conprises detecting
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40.  An apparatus for wireless communication, comprising:

at least one processor configured to receive at least one access preamble from at
least one user equipment (UE) for random access, to send an acquisition indicator to the
at least one UE, to receive at least one UE identity from the at least one UE, to perform
collision detection based on the at least one UE identity, and to send an
acknowledgement addressed to one UE among the at least one UE based on a UE

identity of the one UE.

41. The apparatus of claim 40, wherein the at least one processor is
configured to allocate resources for a high-speed channel supporting higher rate than a
random access channel, to send a message comprising the allocated resources to the at
least one UE, and to receive the at least one UE identity on the high-speed channel

instead of the random access channel.



sel ecting one of the multiple UEs for sending the

acknow edgenent if collision is detected. 39. The
woredobogoef cl ai m 35, wherein each of the at | eBSI/US2V68/078385

UE identity conprises an E-DCH Radi o Network Tenporary

|dentifier (E-RNTI), an InterHational Mbile

Subscri ber ldentity (IMSI), or a Tenporary Mobile )

Subsc##-ber Thejeapppralps givsiaim 40, whsrapphe adtulpastopne processor is

C j.cati c i Si NG
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fceiaad frent thomt Rhstl madiE,aoeisels eindeguadensnthafidEforf @ch UE sending
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tnn seond son ofiskmobwlieedgenent addressed to one UE anobng
the at | east one UE based on a UE identity of the one
UE. 41. The apparatus of claim 40, wherein the at

| east 49ne PhOCHPEQALusi Sf &I GO! Shek@n ahb 0fiate@st one processor is
resources for a high-speed channel supporting higher

eenfurddaie detechnelbisiondt ewlindh Bimelentities ase rgecyedarpongaltiple UEs
conpr.i Si he all ocated. resources t he | east.. on
GeRhnkerd PecslbtPR R PLadl R bR PRl Mg AilafRd s for
kindhrespe ecknehddpeentis taliclonls dditddandom access

channel . 42. The apparatus of claim 40, wherein the at

| east one processor is configured to determ ne at

| east one signature used for the at | east one access
preanbl e received fromthe at | east one UE, to use a
random access channel for each UE sending an access
preanbl e generated with a signature in a first set of
signatures, and to use a hi gh-speed channel for each

UE sendi ng an access preanble generated with a

signature in a second set of signatures. 43. The

apparatus of claim40, wherein the at | east one

processor is configured to detect collision if

multiple UE identities are received frommultiple UEs

in response to the acquisition indicator, and to

sel ect one of the nultiple UEs for sending the

acknow edgenent if collision is detected.



