[0001]JMETHOD AND APPARATUS FOR MINIMIZING REDUNDANT ENHANCED UPLINK _
ALLOCATION REQUESTS [0002]FIELD OF INVENTION [0003]The present invention is related to a
wireless communication system including a wireless transmit/receive unit (WTRU), at least one
Node-B and a radio network controller (RNC). More particularly, the present invention is a method and
apparatus for minimizing redundant enhanced uplink (EU) allocation requests and fault-isolating EU
transmission failures. [0004]BACKGROUND [0005]Methods for improving uplink (UL) coverage,
throughput and transmission latency are being investigated in Release 6 (R6) of the 3rd Generation
Partnership Project (3GPP). In order to successfully implement these methods, the scheduling and
assigning of UL radio resources have been moved from a radio network controller (RNC) to a Node-B
such that the Ng@#é1iB can makdEiBHisioaSTaAdIARRIGE BORAIDIEEGeS on a short-term basis more
efficiently than the RNC, even if th&ERNNDEEi s bvaraRRAMidNEver the Node- B. [0006]In order for
the WTRU to transmit on enhanced dediéat@d4RaMnBE@UESTS

{0002} FIELD OF INVENTION

(00031 The present invention is related to a wireless communication system
including a wireless transmit/receive unit (WTRIL]), at least one Node-B and 2 radio
network confroller (RNC). More particularly, the present invention is a method and
apparatus for minimizing redundant enhanced uplink (EU) ellocation requests and
fanit-isolating EU transmission failures,

[6004) BACKGROUND

[0003] Methods for improving uplink (UL) coverage, throughput and
transinission latency are being investigated in Release 6 (R6) of the 3rd Generation
Partnership Project (3GPP). In order to successfully implement these methods, the
scheduiing and assigning of UL radio resources have been moved from 2 radio
network controller (RNC) 1o a Node-B such that the Node-B can make decisions and
manage UL radio resources on 2 shori~term basis more efficiently than the RNC, even
if the RNC retains overall confrol over the Node- B.

[00066] In order for the WTRU to transmit on enhanced dedicated channe! (E-
DCH}, the WTRU must identify the need for E-DCH transmissions by transmitting B~
DCH channel aﬂocatioh requests to the Node-B. Then, the Node- B provides
allocation of E-DCH physical resources to the WTRU that have requested the E-DCH
channel.

{00071 When there are not enough UL resources for the E-DCH channel
allocation requests, the Node-B cannot immediately allocate resources of E-DCH
transmission for all WTRUs that have requested the E-DCH. ¥ the WTRU does not
receive an E-DCH allocation within a predetermined time period, the WTRU may
retransmit the request until the WTRU receives E-DCH channel aliocation
information.

{0008} Since the transmission of an E-DCH channel allocation request



DCH), the WTRU must identify the need for E-DCH transmissions by transmitting EDCH channel
allocation requests to the Node-B. Then, the Node- B provides allocation of E-DCH physical resources

to the WTRM fhakhava requested-ieE-QirEhchapnek PRy IWhEmiRers.are ApkRRANO AL

resources for the E-DCH channel allocation requests, the Node-B cannot |mmed|ately allocate
resourceSSNE - fladlR[ELsn W%ﬁtwwqhgmévé%c}d%sﬁeg tFepnglcrils IRTSAPPRU does
not receivielanifrdpfeddnalioca@tion witbinoadpstidetffioiened twﬁethen@gzl;téhe WITR Bamdygietiahsmit the

request uptil the WTRL receives,E-DCH channe, aIIocatlon in 08] ceth ransmission
of an E-D annel ﬁ)ca(ﬁohstr%quest m?eﬁ%res with ot ﬁer%% (;ar} ea§c eU’Fransmlts

and retra@b@t@kﬁ@ﬁ&rﬁ@@%ﬁﬁ@l%@ﬁﬁéﬁWékﬂ&%@@mggﬁwﬁéwmﬁwp\fﬁﬁ increase

UL mterfef.‘gﬂg%(ﬁ'gmfg the evanalksfficieney=9hihr sustem will be degraded. [0009] Therefore, there is
a need to minimize utilization of the UL signaling channel while maintaining proper EU scheduling

operation. Furthermore, a procedure for fault-isolating EU transmission failures is desired.
[0010]SUMMARY [0011]The present inveniibivisiaiiethod and apparatus for minimizing redundant

EU allocifgm quUesﬁ‘l@é‘Qr@%'ﬁwéﬁkﬁ%ﬁyaﬁ%@mm%é}ﬁmtwﬂ%%z?ﬁlgvﬁ%ﬂlﬁléé{TRU and a
Node-B TRU transmits an enhanced dedicated channeIB(éE} DCH) allgocation rem#est to the

Node-B ovef a LIEBHERannEiWEEH theWTRIPRLL SR led Dcﬁaam%ﬂqpans ures
[0011a]Ackardingio adivstaspedaiibe présenNmkeBtiohhthak&E Biprovidedia an enhanced

dedicated channel (E-DCH) allocation request fo the Node-B over a UL EU
channel when the WTRU has scheduled E-DCH data to transmit.

[0011a] According to a first aspect of the present invention, there is provided a
method, implemented by a Node-B, of minimizing utilization of an uplink (UL)
enhanced uplink (EU) channel while maintaining proper EU scheduling operation, the
method comprising: the Node-B receiving an enhanced dedicated channel (E-DCH)
allocatien request over the UL EU chamnel; in response to receiving the E-DCH
allocation request, the Node-B making a determination that E-DCH allocation cannot be
provided before a predetermined time period expires; in response to the determination,
the Node-B sending an acknowledgement message indicating that the E-DCH allocation
request has been received, and storing the E-DCH allocation request in an allocation
request priority queue of the Node-B; activating a timer set to the predetermined time
period; determining whether there are resources available to allocate the stored E-DCH
allocation request; recording the time at which the E-DCH allocation request is received,;
and transmitting a notification of a resource allocation failure in response to an

expiration of the timer.



method, implemented by a Node-B, of minimizing utilization of an uplink (UL) enhanced uplink (EU)
channel while maintaining proper EU scheduling operation, the method comprising: the Node-B

receiving s anceﬂ&%&iéﬁage% channsh(EsREGHAliRcatomisavest Qventhe WlE\ghaanel; in
response to rec H

iving the E-DCH allocation request, the'Node-B making a determination that E-DCH
allocationNeffi5t B PIeVRE F ERSFC A IBHEIMSAF Bt P diba BIFREIRFAIBASE T the detei in
ination, thgdads-B-sehgingianaciaewladgemenisnestagedidibatingdhatthenzl DEFDElEEation
request has been receiyed, and, storing.the E-DCH_allocation reguest in locati st priority
gueue of ?fﬁé) §88- ;a\éﬁygﬂﬁ{gé% t%%%%gt%eﬁ%e[%%}gcﬁ%r%ﬁg t?géﬂpg%éﬁ}%e?%rﬁéﬁqﬁahether

there are #eJolESS dledhiion wernisc atcaliRcatiore P ELECPINGE SSACreeRfested do riifg the time at
which the f.iRGH alesalgRLRRVE Hilsuiaseivat pand ianamitting Raoptibieaionata msauiee allocation

failure in response to an expiratiQ the.timer. [0011b]According tq a second aspect of the present

invention,‘ﬂﬁ‘é?%ni%gpﬁb i&%%‘ﬁ%%%%"&&ﬂ%ﬁ%?ﬁa_sg flie e@&n?%ﬁ%e??t& %ugr i\f:zgftr(}e%éa or étto

predetermisedtimevieribel; diecuiary configreeaviol delie imipeatethe sentbhicBd Hediostdgrhannel

(E-DCH) @Q&&@é&?&&%ﬁh@%@ﬁ%g&%ﬁ Yithin, p1 REAsR N ding. Rerire N e sRENS Sl Lecaiving an
o

E-DCH allocation request; an allocation request priority queue configured to store the E-DCH
allocation RE§LEss: BRE I EBRTIGUREBEE frdn SHARIHIL Ak ABIHEATEM Rt TSERNESE HIEAHAR that the
E-DCH allagatiomregpesidiasbeepirateivettheitaniry configured to determine whether there are

resources gyaanle 108 (ACAURING SIGIE e QSddHAGAIAL OGN SHIDKEAIIIRS dfg ecord the

time at w e E-D location request is received; and cwcwtr{y configured to transmit a

notificatioflettraniagburde o celtismehilespias pomsd fo B Wk tatitn BEthY ifer. Jo2] % one

embodimepéathe-Nede-Ehipseiveguhe cipnng! milecatianireguesirnalieteisaifesdatiaichannel
allocation can_ be provided for, the WTRU, within ad)r%determined (%hannel re%uest res(g) n%e time
chnanne Cllg [+

period. If CRANMEPANY on PR B A SRR B provided within tﬁ%%_‘r’&é%te‘r%%’ir% annel request
response Yiore g2 rou]stheh dibdie Bisonus tsuh dtlekng IKibrstatioal (llecafoDTiowreiinel Wideation

informatiog)ro heyWeHRN: @ibemwdses ha NadeB.AnustRAs AReknowladometvessage to the

WTRU indicating that the channel allocation request has been received ithgjl# sendin%a channel

allocation R HeAHhBYo e A IRIRREHEh T RSSH GRS s TR Vet Al B RSP EHeRnifting the
same chasinelsllodbdian seqie stipomspredéte mined adgimonn timstgealibe NETRriogfemusthe request
is queued 'n&p Node- f i”@fﬂgﬂ i j j i Iy channel
aIIocation,éE%e 3\/%1%%1%1 r@ilgtgs%e C a%ﬂ%ﬁ%%ggﬁgﬁggéggﬁé %ﬁ%ﬁ?ﬁéﬁ%ﬁ%@gﬁem,

appropriaténg talosrasrenderdihscanesttdhsurushi e e Pt MR e 4R E-DCH

allocation spesisthaasiungiiasesshdly ealiveiadaviaihecUilibdhinaneoT Mbethamnehdnndgkallocation
informatio‘rﬁwas g%?uccgessfull d%elivered via the DL EU signaling channel. 10014]BRIEF

DESCRIPTIONOF THEDRAWINGS

[0013] In another embodiment, appropriate actions are taken to correct EU
transmission failures by determining whether an E-DCH allocation request was
unsuccessfully delivered via the UL EU channel or whether channel allocation

information was unsuccessfully delivered via the DL EU signaling channel.
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100161A more detailed understanding of the invention may be had from the following description of a
preferred embodiment, given by way of example and to be understood in conjunction with the
accompanying drawing wherein: 100161Figure 1 is a block diagram of a wireless communication
system in accordance with the present invention; 100171Figure 2 is a flow diagram of a process for
reducing congestion in a UL EU channel established in the system of Figure 1 in accordance with one
embodiment of the present invention; and 10018]Figure 3 is a flow diagram of a process for
determining signalin%]]channel failure duriErﬁ%channel allocation and taking corrective actions in

accordance with 3Abther embodinteRiE RESSrBLERE N Mo SROTBRFRAILED DESCRIPTION OF
THE PREFERRHE®R £y BOD \indid Sef:0R30h dteseaftinsthe e imisningymdy TRtddineiddrs but is not
limited to a user gguip a mabile station, a fixed or mobile subscriber unit, a er, or any
other type of deviﬁc}:gj ca{ggg%%}%%&@ﬁanérfﬁ gl_r ﬁr%%s%%ﬁ%F{ﬁg%??wggﬁﬂree%ﬁgide ﬁ)nﬁggeafter, the
terminology "Nodté-Brdatatned dmherniAsiam S thaasszanaaiing drafénsomettr; an access point or

any other type ofjguigsfacing dexies 19sa Wikelesn S on e dQ0k i hsifeatir essafithg present
invention may be incg&goratexz iQ 0 an . .
accordance with the present invention;

[0017] Figure 2 is a flow diagram of a process for reducing congestion in a
UL EU channel established in the system of Figure 1 in accordance with one
embodiment of the present invention; and

{0018} Figure 3 is a flow diagram of a process for determining signaling
channel failure during channel allocation and taking corrective actions in

accordance with another embodiment of the present invention.

[0019] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
{0020] Hereafter, the terminology "WTRU" includes but is not limited to a
user equipment (UE), a mobile station, a fixed or mobile subscriber unit, a pager,
or any other type of device capable of operating in a wireless environment. When
referred o hereafter, the terminology "Node-B" includes but is not limited to 2
base station, a site controller, an access point or any other type of interfacing
device in a wireless environment.

[0021] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.

{0022] Figure 1 is a block diagram of a wireless communication system 100
in accordance with the present invention. The systern 100 includes a WTRU 102,
one or more Node-Bs 104 and an RNC 106. The RNC 106 controls overall EU
operation by configuring EU parameters for the Node-B 104 and the WTRU 102,
such as maximum allowed EU transmit power or available channel resources per
Node-B. The WI'RU 102 sends a channel allocation request to the Node-B 104
via a UL EU channel 110 and the Node-B 104 sends channel allocation
information via one or more downlink (DL) EU signaling channels 112, After EU
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integrated circuit (IC) or be configured in a circuit comprising a multitude of interconnecting
components. 100221Figure 1 is a block diagram of a wireless communication system 100 in
accordance with the present invention. The system 100 includes a WTRU 102, one or more Node-Bs
104 and an RNC 106. The RNC 106 controls overall EU operation by configuring EU parameters for
the Node-B 104 and the WTRU 102, such as maximum allowed EU transmit power or available
rhannel resources per Node-B. The WTRU 102 sends a channel allocation request to the Node-B 104

viaa UL EU shangetdb.a00heiodesg d0heneirsivaneletesatirlopleimation sdgone of more

downlink (DL) EU signaling channels 112. After EU_radio resources are allocated for the WTRU 102,
the WTRU 102¥aHts E&tshnaneklifl: Ebedindon P firtiide saemesbamiosititadersequest priority
queue 114 for quedtrggkeal! RIDCHIigNERHUE St a8 anA MR tine adasaifdémer 116 for
establishing an, E-DCH allocation. request res e.tfime.period. The W'RU includes.a.channel
allocation resp8%%r%r%16:£ofle§%$1§%%ne%aaﬁln%3§§r%§ |1<£:0?: %égh%éle%ﬂg%a 6 Orx{ésﬁu%%}es ’\}ﬁ'ﬁ’é’% ‘a channel
allocation has Adteh®aiRiédenlader onthisandbabop iy reepeBYFidmer 2 18 doimemivatiam of a process

200 for reducingecRAgEStRRNE] hokdkifzrsharnelhla i aceardnagscuiibhong embgdignent of the
present invention. Whﬁg the Wéﬁg ].é)ZOhas E-DCH data to transmit, the WTRU 102 sends an E-DCH
allocation requE&iS ThERBAREE B Vilfhe UL EU channel 110 (step 202). The signaling of the

E-DCH aIIocati&O?@ﬁuest rﬁ‘@:be%iheﬂmﬁ%ﬁgadmmﬁmﬂiumsa&%mmdmﬁw signaling._
100241Upon rageing e Rl A IAAHORIGAUESL UMM i W3l h0 Hhed9ag:,t04 determines

whether there are resources available for allocation of the E-DCH to the WTRU within a predetermined
channel requesPHEsiRscRRE PeriB Berelbs ous. FridCdh date tpdgursaniedpe féER heeriod is a
maximum time ggided VELTHICH AlthcthpNede=8 A sNotddB eopeittie tNemhanaghallogation request.

The channel regues nse ti erigd Ei'ﬂ?{ﬂlisa:lfd the maximum.time. to allocate timer 116 of
the Node-B 104& IS %%g?/z%evﬁﬁg%ﬁ% CE%E alloca |gﬁa%g%%%e§q§sﬁé%av%edg ’E%}?ﬁg o "gi-B 104. The
channel requestrremsiwmeatieres senadl Al bdaydheiemading in the system or configured by the RNC

106 for each Elhtadio accespheriaGRAR s sionrienio hatdbaNadsArag ashihe WTRU 102.

100251If E-DCH resources are available, the.Node-B 104 sends an
thepﬁoéje—% 104 Setermines whether there are resources available for allocation

of the E-DCH to the WTRU within a predetermined channel request response
time period (step 204). The channel request response time period is a maximum
fime period within which the Node-B 104 should respond te the channel
allocation request. The channel request response time period established by the
maximum time to allocate timer 116 of the Node-B 104 is activated when the E-
DCH allocation reguest is received by the Node-B 104. The channel request
response time period may be & fixed value in the system or configured by the
BNC 106 for each EU radio access bearer (RAB) and signaled to both the Node-B
104 and the WTRU 102.

{0025 If E-DCH resources are availabie, the Node-B 104 sends an
acknowledgement message to the WTRU 102 indicating that the E-DCH
allocation request has been received (step 206), and also sends scheduling
information, (i.e., E-DCH allocation information), within the channel request
response time period via the DI EU signaling channel 112 (step 207). The
WTRU 102 then transmits data through the UL EU channel 110 in accordance
with the scheduling information (step 208).

4.



acknowledgement message to the WTRU 102 indicating that the E-DCH allocation request has been
received (step 206), and also sends scheduling information, (i.e., E-DCH allocation information), within
the channel request response time period via the DL EU signaling channel 112 (step 207). The WTRU
102 then transmits data through the UL EU channel 110 in accordance with the scheduling information
(step 208). [00261If the E-DCH resources cannot be allocated before the channel request response
time period expires, the Node-B 104 transmits sends an acknowledgement message to the WTRU 102

indicating that -DCH atj uest has been received, but dpoes not send scheduling
information to tfragﬁ\%}TRU 1 3%%%’3{%??&8%%%%8? rceaqndlé’ t s%goﬁggeﬁrﬁg%%ri gl(step 210). The
acknowledgemnnmEssagmsbémpmm%dmmgﬁm%all@éntﬂamﬁm'ﬂsehpmﬁmﬁnns that the
Node-B 104 haggaesivaghinetnannglAlegainn kearestandindiRineess Jhaedarestyhen resources

become available. 10027]In accordance with one embodiment of the present invention, the E- DCH
allocation requBlPiRBRIIESsh ABRRP AR thes b settsehpining mlseagendthe WTRU 102
confirming recepé GWERTh20E -Bxfirt alecatiomeb eripaisitheshobXe nkopatieh safvestsizstored in a
request priorityqu Uy 1 in t‘lg %de-l?% 104 based on the indicat riQrity. of the request (step 212).
When the requestjies pla(]:agg"fﬁ tﬁ%géeaﬁlelstm %r%?%g/ %?Jeesu%og%flﬂ 'f‘ﬁ% sr%%ﬁ%%ﬁ‘tﬁéﬂg% ocate timer 116

is activated or, BtuRemRiHtieniiahkabthecipiion dlthba-rresived dbatthanagueledstierorded. The

maximum time dgyadQcaie Gl prexdip e ye-peradvitainwhichiba&aPEEkadlocation request should
be served befo EDCH allocation re ;igSt iséi%%%% deterpw'ned to have fail,ed.%lh maximum time
to allocate maJ e &t o1 § RS R PRETRE BYER WO BF data priority

nique tIcl)leac FARSMI
class. [0028] THaGEpllesasionitranuert insticatiss privivsityuddied sehdingthdledad k0dement be serviced on

a first-in first-oubJEIEQ) basisviibereum Ahanoal IRsoasse e nlarRlnnsduither delayed unti

it becomes available. If there are available resources, the Node-B 104 services at [east one request in
the request pridhf/GhETe a2raTep J69455b 1 sieeding IHeRES RMedhermete rhis & dkefrom the
Node-B 104 in Mexjedb 164 bassborinhd heilcaD@ HrddifipatiDtheagyesit teeWIRU Waanchecks whether
scheduling informati 2alsQ [peel Q reception of the channel allocation
request was ackgr%ogv edgg% If the gg&é%%ﬁf%%%’%%%%%%g%%%é%&%%ﬁ%ﬁ%%fg%transmits data

through the UL¥eeCHARME| ety aiedotting sy aientioh dBa e raearsirs p dhe E) G Node-B 104

allocation request is recorded. The maximum time to allocate 1s a maximum time
period within which the E-DCH allocation request should be served before the E-
DCH allocation request is finally determined to havefailed. The maximum time
to allocate may be unique to each transmission that maps to a particular data
flow or data priority class.

[0028] The requests within the request priority queue 114 in the Node-B
104 may be serviced on a first-in first-out (FIFO) basis. If there are not enough
resources, the allocation is further delayed until it becomes available. If there
are available resources, the Node-B 104 services at least one reguest in the
request priority queue 114,

{0029} Upon receiving the acknowledgement message from the Node-B 104
in response to receiving the E-DCH allocation request, the WTRU 102 checks
whether scheduling infermation was also received, or whether only the reception
of the channel allocation request was acknowledged. If the scheduling
information was received, the WITRU 102 transmits data through the UL EU
channel 110 according to the scheduling information specified by the Node-B 104

5.



(step 208). If only an acknowledgement of reception of the E-DCH allocation request was received, the
WTRU 102 knows that the Node-B 104 has received the E-DCH allocation request and refrains from
retransmitting the same request (step 214). [00301After the channel allocation request has been
received and confirmed without scheduling information, the Node-B 104 may provide EU channel
allocations later on for the WTRU 102 whose requests have been queued in the request priority queue
114 of the Node-B 104. Periodically, potentially each transmit time interval (TTI) at step 216, the

Node-B 104 determi whether resources are available for allocation for the requests in the request
priority queue 1%% }is‘l%gé;)“zfge? tﬁgrg%m’%mggta@]a’ﬁﬁ%ﬁﬁe%? Eé’?%‘bﬂd ¥ds to steps 207
and 208. [0031iHatenicvars ereiredotire ¥STR/Ai 8B enthe tetth8N@it-Belodrhusescatbeithe the maximum
time to allocateginerrlaf eiietbisien 20 JAGERIN e Jaxkuum. DS 0 Alacyslgger 116 did no

expire, as determined at step 220, the process 200 waits for the next TTI at step 21 e Node-B 104
may prioritize a6 AbHs that are close to expiration of the maximum time to allocate. [0033]After the
maximum time @0alibcate thfer e hamrxpired an wsiivalerly, Rapredeterraiarddimadoeriod elapses
after the recorded request reception t'ﬂqe. NS NI RLU 102 relies.onits.channel allocation response
timer 118 for trackihg the maximum a %éa%elﬂlﬁ/%vlémaelr?gd or e@%%e%-gg%ﬂ%ﬂ%@gﬂ‘gr%gggest. The

WTRU 102 set§hpershalivrationsdatrsondentrcWikid 92 wbosarennestadavairen noguednds an E-DCH

allocation requestie thedads-Rr4yand recosmize Nhr allqsationfailuraupaexRiation of the
channel allocation response timer 118. %e[fﬁéively, if tr:?e&gvgtgu 102 does not maintain its own

equivalent charf&l aGEEToh P, SEEh &t 11 e byiSEeR; DAABETRS P eNETBARID2 of the failure
of allocation. If teetharResqd2em aiataisinblevior eliapaiatmalifor dhio mapspon e thuersdis: there is no

need for the N%ﬁt}%‘ﬁé&enﬁ[ﬂs%% WERYAN2- 0L G daless available, the process 200
proceeds to steps 207 and 208. |
[06031] If there are no resources available, the Node-B 104 determines
whether the maximum time to allocate timer 116 expired (step 220).
[0032] If the maximum time to aliocate timer 116 did not expire, as
determined at step 220, the process 200 waits for the next T'T1 at step 218. The
Node-B 104 may prioritize allocations that are close to expiration of the
maximum time to allocate.
[6033] After the maximum time to allocate timer 116 has expired or,
equivalently, a predetermined time period elapses after the recorded request
reception time, the WTRU 102 relies ont its channel allocation response timer 118
for tracking the maximum allocate time period for each E-DCH allocation
request. The WTRU 102 sets the channel allocation response timer 118 each
time the WTRU 102 sends an E-DCH allocation request to the Node-B 104, and
recognizes the aliocation failure upon expiration of the chanmel aliocation
response {imer 118, Alternatively, if the WTRU 102 does not maintain its own
equivalent channel allocation response timer 118, the Node-B 104 notifies the
WTRU 102 of the failure of allocation. If the WTRU 102 maintains its own
channel allocation response timer 118, there is no need for the Node-B 104 to
notify the WIRU 102 of the failure.
[0034] When the E-DCH allocation failure occurs, the WTRU 102 has

8-



[0034]When the E-DCH allocation failure occurs, the WTRU 102 has several options. The WTRU 102
may retransmit the E-DCH allocation request or an updated request to the Node-B 104 (step 224).
Step 224 may be performed on a periodic basis, each time the channel allocation response timer 118
expires. Alternatively, the WTRU 102 may discard the data for which it requested an allocation and
send an updated E-DCH allocation request if the WTRU 102 has more E-DCH data to transmit (step
226). [0035JFigure 3 is a flow diagram of a process 300 for determining signaling channel failure

during channel allocation.in acgord with another embodim of the present invention. When the
WTRD 102 had B ALRIE N 1ot e G 0 0 G e D LS DN SRS Foquost 1o the

Node-B 104 andm@ammmamm Hlédeéi_ianf&r&ppQe)tim;)mazﬁ_ﬁﬁhéiﬁﬁ-}oﬂwc&ending the
=DCH allocationeiieebalie WHRH-A0 %W aladRJCARNE RA FEbAL BN 18 % life & DCH

allocation information), from the Node-B 104 until the channel allocation response timer 118 expires. If

the WTRU 102 f#frengtaeinde REEHiAg rirmmaiserrs she driaBastbianit sequestedershannel

allocation respaisrdifoeahd Seenduirea fdieeiIDNCH aWEERbh Hoguak ansiisrige sevne:EDCH
allocation request with transmission indicator, n updated E-DCH allocation request (step 306).
10036jIn this cazggfetge}%%lr tiéﬁ% %%Fénﬁg 'T?ﬁ%w%gither the UL EU signaling, (i.e., E-DCH allocation
request), or thelBBEU signBigmge §.is.2 Slosriietwaiio ohti onycéss 880 Hirthet dmiis $02albgeives a

retransmitted E-RxH Al pealian makuest (AR d08Mmibalede:B JQd-dsleimings Whsgtgdhe failure

occurs, (i.e., eit%%r}‘tgl%e E-DCH allocation request in the UL EU channel 110 or the channel allocation
through the DL ERP&ERETRAG chaRRaTeRt 31 rHE N dGReR Tsa Ve del b&hrsidh datiirine-DCH
allocation requdstngmétiegathadV SR dd2thenfiiosie 1B DOH cditemtines:thasthe fhddGdeallocation

request was nokgelyey et Ruece Rl leand Al ShATEL WiBdstan &2 dbde Node B 104

receives a retransmitted EDCH allocation request which was served, the Node-B'1 etermines that

the channel allceRReife iR tEHaReraHer rmamrstde NEER LRy a1 he rereia sediefiing) channel 112

(step 314). For sithansfigtefie 3E200H Alstation MIoRR 164, e takesoapprapLiatricairective actions
he Node-B 104

e L8 U e U A S s e o

cheduling information from the Node-B 104 before the channel aliocation
response timer 118 expires (step 304), the WTRU 102 retransmits the same E-
DCH allocation request with a retransmission indicator or an updated E-DCH
allocation request (step 306).

{0036] In this case, the WTRU 102 does not know if either the UL EUJ
signaling, (i.e., E-DCH allocation request), or the DL El signaling, (i.e., channel
allocation), is lost. If the Node-B 102 receives a retransmitted E-DCH allocation
request (step 308), the Node-B 104 determines where the failure occurs, (i.e.,
either the E-DCH allocation request in the UL EU channel 110 or the channel
allocation through the DL EU signaling channel 112}, Ifthe Node-B 104 receives
a retransmitted E-DCH allocation request which was not served, the Node-B 104
determines that the E-DCH allocation request was not delivered successfully on
the UL EU channel 110 (step 312). If the Node-B 104 receives a retransmitted E-
DCH allocation request which was served, the Node-B 104 determines that the
channel allocation information was not delivered successfully on the DL EU
signaling channel 112 (step 314). For either of steps 312 and 314, the Node-B

104 then takes appropriate corrective actions in accordance with the determined
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been received by the Node-B 104 and the EU UL signaling load is minimized when the E-DCH
channel allocation is not immediately provided by the Node-B 104. Using the method of the present
invention results in a more efficient use of UL physical resources 100381Although the features and
elements of the present invention are described in the preferred embodiments in particular
combinations, each feature or element can be used alone without the other features and elements of
the preferred embodiments or in various combinations with or without other features and elements of
the present invention. [0039]While the present inventipn has, beqen described in terms of the preferred

embodiment, ot aTari A Nodsi T U ShRR TRt BT BRI E S ToaRER5t8Rotfhed in the claims
below will be apipasdht to thise siiHed invaetian aCtreiMiiat E-DUR\alivetivieh tegplaméated by a

Node-B, o miniguzirgpZa 46Nl MAEAO ke EP S S AP PE g aintaining

proper EU scheduling operation, the method comprising he Node-B receiving an enhanced

dedicated chanieIsE WQ%@&W%@HE@&%%WW@&HP@M“ by tey §‘eBto receiving
the E-DCH allocatiorusinigess iaecnbibstaii? pradeéngiaidnigsmisaingiihabioDeicpinaatien cannot be

provided before&%@%&%@é@g&é'me period expires;

[6038) Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or element can be used alone without the other features and elements of the
preferred embodiments or in various combinations with or without other features
and elements of the present invention.

[0039] While the present invention has been described in terms of the
preferred embodiment, other variations which are within the scope of the
invention as cutlined in the claims below will be apparent to those skilled in the
art.



in response to the determination, the Node-B sending an acknowledgement message indicating that
the E-DCH allocation request has been received, and storing the E-DCH allocation request in an
allocation request priority queue of the Node-B; activating a timer set to the predetermined time period;
determining whether there are resources available to allocate the stored EDCH allocation request;
recording the time at which the E-DCH allocation request is received; and transmitting a notification of
a resource allocation failure in response to an expiration of the timer. 2. The method of claim 1
wherein the E-DCH allocation request indicates @iy of the request, and the E-DCH allocation
request is stored in the allocation request priority queue based on the priority indicated by the E-DCH
allocation request. 3. The method of claim 1 wherein the timer establishes a maximum time period

within which thejE-DCH{ aﬂea@@@,nﬁggw@embﬁsgrmgqi?r@ftﬁﬁxﬁﬁ%;u&mywaﬁ%{eﬁiS
determined to have failed. 4. A Node-B comprising: a timer configured to be activated for a
predeterrﬁﬁ"n}éﬂkti @ﬁ@@;nced uplink (EU) channel while maintaining proper EU scheduling

operation, the method comprising:

the Node'B receiving an enhanced dedicated channel (E-DCH) allocation
request over the UL EU channel;

in response to receiving the E-DCH allocation request, the Node*B making a
determination that E-DCH allocation cannot be provided before a predetermined
time period expires;

in response to the determination, the Node-B sending an acknowledgement
message indicating that the E-DCH allocation request has been received, and
storing the E-DCH allocation request in an allocation request priority queue of the
Node-B:

activating a timer set to the predetermined time period;

determining whether there are resources available to allocate the stored E-
DCH allocation request;

recording the time at which the E-DCH allocation request is received; and

transmitting a notification of a resource allocation failure in response to an

expiration of the timer.

2. The method of claim 1 wherein the E-DCH allocation request indicates
a priority of the request, and the E-DCH allocation request is stored in the
allocation request priority queue based on the priority indicated by the E-DCH

allocation request.

3. The method of claim 1 wherein the timer establishes 2 maximum time
period within which the E-DCH allocation request is to be served before the E-DCH

allocation request is determined to have failed.



circuitry configured to determine whether enhanced dedicated channel (EDCH) allocation can be
provided within a predetermined time period in response to receiving an E-DCH allocation request;

an allocation request priority queue configured to store the E-DCH allocation request; circuitry
configured to transmit an acknowledgement message indicating that the E-DCH allocation request has
been received,; circuitry configured to determine whether there are resources available to allocate
the stored E-DCH allocation request; circuitry configured to record the time at which the E-DCH
allocation requeét is redeNedt Bnebmpnsiiogitry configured to transmit a notification of a resource

allocation fallure i irati tlmer 5. The Node-B of claim 4 wherein the
E-DCH allocation Eﬁégﬁggﬁoﬁt& l%eas%g( %rlorl%y gl‘g e?gqaugsfdet%rfﬁenﬁla‘gw rgaﬁ‘@ is stored in the

allocation requestrpritrity gquetmibaded ate thenpinerity hedlcateshby the E-R2GH alkdcatian xeh(Est.

6. The N Ia| 4wher in the t| lishes a maximum, time perlod within which the
E-DCH ?Iﬁj‘gla—? SGUES % RENES %gﬂ) 'the BB %11 HRGHESAE Hotathines (8 have

on reques IS (0}
failed. receiving an E-DCH allocation request;

an allocation reguest priority queue configured to store the E-DCH allocation
reguest,

circuitry configured to transmit an acknowledgement message indicating that
the E-DCH allocation request has been received;

circuitry configured to determine whether there are resources available to
allocate the stored E-DCH allocation request;

circuitry configured to record the time at which the E-DCH allocation request
18 received; and

circuitry configured to transmit a notification of a resource allocation failure

in response to an expiration of the timer.

5. The NodeB of claim 4 wherein the E-DCH allocation request indicates
a priority of the request, and the E-DCH request is stored in the allocation request
priority queue based on the priority indicated by the E-DCH allocation request.

8. The Node-B of claim 4 wherein the timer establishes a maximum time

period within which the E-DCH allocation request is to be served before the E-DCH

allocation request is determined to have failed.
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