[0001] METHOD 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]
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scheduling and assigning of UL radio resources have been moved from a radio
network controlier (RNC) to a Node-B such that the Node-B can make decisions and
manage UL radio resources on a short-term basis more efficiently than the RNC, even
if the RNC retains overall control over the Node- B.

[0006] In order for the WTRU to transmit on enhanced dedicated channel (E-
DCH), the WTRU must identify the need for E-DCH transmissions by transmitting E-
DCH channel allocation requests to the Node-B. Then, the Node- B provides
allocation of E-DCH physical resources to the WTRU that have reguested the E-DCH
channel.

[0007] When there are not enough UL resources for the E-DCH channel
allocation requests, the Node-B canpot immediately allocate resources of E-DCH
transmission for all WTRUs that have requested the E-DCH. If 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 allocation
information.

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



-l interferes with other WTRUs, when each WTRU transmits and
retransmits the same channel allocation request multiple times, the UL
EU channel will increase UL interference. Thus, the overall efficiency of
the system 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

INYRBHARISA M SHAdRRRERA S LR WRIMZNE K RAURdaBLE  mits the

allocation requests and fault-isolating EU transmission failures that occur
bERMRETI AP R RIGEE: BUTRRISAARe) ParSits shranplaplidgerease
détficatedfchainae Mid) Gid pediedbéifinisagyeSthe HetdincaiBhe\daembild.

E nnel a eq E- ta to transmit.
[0‘%]?%?% onewgﬂn%g% %i\(/a\%,@tgegN%ﬁ%gée%gﬁggcﬁéﬁﬁééﬁoéﬁ%ﬁ vL

retigmatiag ddenthiiehilyh stabr e ining e PaRBeaLBN caphseBingidus farion.

theuMAERboye!BipracBEGEtQ TRINE B GRRHE TEGUBSEACSPARSRHBEs RREIo6H.
If channel allocation for the WTRU can be provided within the

predetermined channel request response time period, the Node-B sends
sdhéddling information, (i.e., E- DCELB&BBYallocation information), to

thRWYTIRU. Otharwise.he.NodesBionl sads.aa %Fm%%ctg%ﬂkmimg

message to the WTRU indicating that the channel allocation request has
bEERRTEREHAIGRIE SR FRANES ERarABHafStatm Bl rassmisiop fibires
adkaowiedigestientacsTaRIE a titka\N ddL Breffas W TR tisansiititiegeii@nced

5” &i&[@@'}%&%@?? PaAUAELRLE 9&%98&%%@:5}?9 %%:)%[@Werﬁg‘%ﬂomj

allocate period and the request is queued Int ode f the maximum

tirplearengl s the SR Mre sshrfviad R deivh dat e Hatmaaraibcation, the

WiBR1$] retransmiiscthenshanigk s atisie IBOu4estvd0 A4 8] ihanethelocation
embodiment ropriate actions are taken_to correct EU transmission

T A R e e RS o b UGR[0 the
undlidtd sefiily d elivdedminatheheinBlyachentrdsprushdierchagnblchannel

allggAtiQNn for the WTRU can be provided within the predetermined channel
request response time period, the Node-B sends scheduling information, (i.e., E-
DCH channel allocation informsation), to the WTRU. Otherwise, the Node-B only
sends an acknowledgment message to the WTRU indicating that the channel
allocation request has been received without sending a channel allocation. In
respense to the acknowledgement message, the WTRU refrains from
transmitfing the same channe] allocation request for a predetermined maximum
time to allocate period and the request is gueued in the Node-B. If the maximum
time to allocate period expires without receiving a channel allocation, the WTRU
retransmits the channe! allocation reguest.
{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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information was unsuccessfully delivered via the DL EU signaling channel.
-2 [0014] BRIEF DESCRIPTION OF THE DRAWINGS [0015] A 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:
[0016] Figure 1 is a block diagram of a wireless communication system in
accordance with the present invention; [0017] Figure 2 is a flow diagram
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with the present invention. The system 100" includes a Ru 102, one or
more Node-Bs 104 and an RNC 106. The RNC 106 controls overall EU
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user equiptment (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 to hereafter, the terminclogy "Node-B" includes but is not Himited to &
base station, a site controller, an access peint or any other type of interfacing
device in a wireless environment.
{0621} The features of the present invention may be incorporated inte an
integrated circuit (IC) or be configured in a cireuit comprising a multitude of
interconnecting components.
10022] Figure 1 is a block diagram of a wireless communieation 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 EUJ
operation bﬁf 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 WTRU 102 sends a channel aliocation 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) ELJ signaling channels 112. After EU
.3.



Node-B. The WTRU 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 -3 radio resources are allocated for the WTRU
102, the WTRU 102 transmits data via the UL EU channel 110. The
Node-B 104 includes a request priority queue 114 for queuing E-DCH
allocation requests and a maximum time to allocate timer 116 for
estdblishingran OO atethttahe BUIRIST Te3pihn SETRIE 1Eietnsies data

WIRYJRgludas.a.cha allpocation nse:timer. 118 for generatin
periodi?: channeﬁg%gggggéf reqﬁes?tsew%ﬁe%?al%%gn%se a %%st?gﬁl ﬂzéls%nao ue

bééh frecuveias EnPiid Ridrratizn oenvets 3prd gureasis i Sty piler e
aEReEESs 200 dak FEdH I 6 MOTTIQN ik e Wo BddiGRapaaleldfineriod.
a or&&i{,@\%j&ﬁ Q%e em odri1 eq}ooggp%pg%sent invention \éVhen the |

V\%%ﬁ S BBCR TREPE Batraiin (R RRAR P65 168X groeresing
alstatiincheauebaidotatiototaBstO Al thechinBd) ehoratinl 18 (stepeen

20k T hersignaling Qfdlie152DCH allocation request may be either
dium access caontrol (MAC) layer signaling. [0024] Upon,

physical or me ! ! 2

rA08Rihg the EASES? 16 AT PETRIBE fORPHES AP0 RIS HeC AR pn
164 dettimiie siuhetiarithere aedasalvdes avalatbediaialotatieseidhe
EiRehlin el ?6% W?‘Eﬁ]%@ﬁ sdetermumed channel request 1espanss, o9
time period (ste 4). The c d

annel request response time period’is a

GEt Isatiomrrvasic the RedadBB dodasihe 1 Fedshanre) 118

chempeb®lDhatipr saayesthd RDHaanet s00HeskHeSNARSBLIBM 86iG ical
e%trabgéped Q Cégse Grpl%éw%eégs?llogﬁﬁe timer 116 of the Node-B 104.
is"actvated wien the - | OCAto reql.Fést is received by the Node-B
10%02¢he chakirekresraissng tupBriXeHimbpdindeqaysh &renfiked WARE 192,
the, SYRISTBOI0G HUIBHIRELR Y HMen R Mert QS AL QRCRE L FAINAREESR cation
bo%';\r r %R g%and S|g§/aled to both the Node-B 104 and the WTRU 102.
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time period (step 204). The channel reguest response time period is a maximum
time period within which the Node-B 104 should respond to the channel
aliocation 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 request is received by the Node-B 104. The channel request
response time period may be a fixed value in the system or configured by the
RNC 106 for each EUJ radio access bearer (RAB) and signaled to both the Node-B
104 and the WTRU 102.
[0025] If E-DCH resources are available, the Node-B 104 sends an
acknowledgement message to the WTRU 102 indicating that the E.-DCH
aljocation request has been received (step 206}, and also sends scheduling
information, (i.e., E-DCH allocation information), within the channel reguest
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).
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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). -4
[0026] If the E-DCH resources cannot be allocated before the channel
réopERt respansRimepsriodaieiesa heNadaiR Lok tnsriinseRds AN
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DCH allocation request is finally determined o have failed. The maximum time

to allocate may be unique to each transmission that maps to a particular data
flow or data prierity class.

{0028} The requests within the request priority queue 114 in the Nede-B
104 may be serviced on a first-in firsi-out (FIFQ) basis. If there are not enough
resources, the allocation is further delayed until it becomnes available. If there
are available resources, the Node-B 104 services at least one request in the
request priority queue 114,

100281 Upon receiving the acknowledgement message from the Node-B 104
in response to receiving the E»EDCH allocation request, the WTRU 102 checks
whether scheduling information was also received, or whether only the reception
of the channel allocation request was acknowledged. If the scheduling
infermation was received, the WT'RU 102 transmits data through the UL EU
channel 110 according to the scheduling information specified by the Node-B 104
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resources, the allocation is further delayed until it becomes available. If
there are available resources, the Node-B 104 services at least one
request in the request priority queue 114. [00291 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 information was also received, or whether only the reception
of the channel allocation request was acknowledged. If the scheduling
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re{ransmitting the same request (step 214). [00301 After the channel
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timglie-alocatiedimey 118 sxpired (step 220). [00321 If the maximum time
to allocate timer 116 did not expire, as determined at step 220, the

pr98ELs 200 Walkersr 3 MeXEPRIcE AP e Tihe Nesltelp 106 dptagpmines
pridrittheraitecatioinsuinat are 6!@3&:@@@;&3&(}@ @i@h@dmﬂm,time 1_:0
g'rl%@é?- [00331 Alte g maximum time o allacate timer 116 has expired

determined at step 220, the process 200 waits for the next TTI at step 216. The

Node-B 104 may prioritize allocations that are close to expiration of the
maximum time to allocate.

[6033) After the meximum time to allocate timer 116 has expired or,
equivalently, a predetermined time period elapses after the recorded request
reception time, the WTRU 102 relies on 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 te the Node-B 104, and
recognizes the allocation failure upon expiration of the channel allocation
response timer 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 aliocation. I the WTRU 102 mazintains 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 WITRU 102 has
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equivalently, a predetermined time period elapses after the recorded
request reception time, the WTRU 102 relies on 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 allocation
failure upon expiration of the channel allocation response timer 118.
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the Nodé-B 104 and activates the ch cation response timer
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allocation reguest (step 306).
[30386] In this case, the WTRIJ 102 does not know if either the UL EU
signaling, (i.e., E-DCH allocation request), or the DL EU signaling, (i.e., channet
allocation), is lost. If the Node-B 102 receives a retransmitted E-DCH allocation
request {step 368}, the Nods-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 retransmitied E-DCH allocation reguest which was not served, the Node-B 104
determines that the E-DCH allocation request was not delivered successfuliy on
the UL EU channel 110 (step 312). Ifthe 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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DCH allocation request with a retransmission indicator or an updated
E-DCH allocation request (step 306). [00363 In this case, the WTRU 102
does not know if either the UL EU signaling, (i.e., E-DCH allocation
request), or the DL EU 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

alfagationtheavshha fluil 5ianaing ¢harpgalbdd 2qldhehigner 104
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descrjbed.in the preferred embodjments in particular combinations, each
feBEGIETBY ah BEEE MNP UG tRESOMER iR AfifreSRgol the
elementivotihatinetcnchoaiahadrtenisiil ik vpbatmcanhisatbNR MRS
Wi% ut other features and elements of the present invention. [0039]
While the present invention has been described in terms of the preferred
embodiment, other varfations which afe within the scbpe of the



invention as outlined in the claims below will be apparent to those skilled
in the art. -8 CLAIMS 1. A method for minimizing utilization of an uplink
(UL) enhanced uplink (EU) channel, implemented in a Node-B,
comprising: receiving an enhanced dedicated channel (E-DCH) allocation
request over the UL EU channel; determining whether E-DCH allocation
can be provided within a predetermined channel request response time
period; sending an acknowledgement message indicating that the E-DCH
allocation request has been received; and storing the E-DCH allocation
request in a request priority queue on a condition that E-DCH allocation
cannot be provided within the predetermined channel request response
time period. 2. The method of clainAiM$erein the E-DCH allocation
request indicates a priority of the request, and the E-DCH request is
stored in the request priority queue based on the priority indicated by the

E-DCH allocatBrinstiPeceimmiing Wiirgiporady sriof Hlaisnbangsduptink
ﬂﬂﬁhmamhmﬂgimgenadﬁwamtg@mmﬂmgime-to-allocate timer;
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request; and transmitting a notification of a resource allocation fallure on
n that the maximum-time-to-allocate timer expires. 4. The

methoidefsinihgneaiclaDeH ali e conpusiog warardipgdhe-times
aﬁ%ﬁ}gq@@%@&@ ‘?}H%C;%F%E’- request is received; and transmitting a
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notification of a‘resource allocation failure on a condition that a
predetérfiifearpafioadsdariacelapseassiiintipa chal clisim@CLY allocation

request has been received; and
storing the E-DCH allocation request in a request priority queue on a condition
that E-DCH allocation cannot be provided within the predetermined channel request

response time period.

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

based on the priority indicated by the E-DCH allocation request.

3 The method of any one of claims 1 or 2 further comprising:

activating a maximum-time-to-allocate timer;

determining whether there are resources available to allocate the queued request;
and

transmitting a notification of a resource allocation failure on 2 condition that the

maximum-time-to-allocate timer expires.

4, The method of any one of claims I or 2 further comprising:
recording the time at which the E-DCH aliocation request is received; and
transmitting a notification of a resource allocation failure on a condition that a

predetermined period of time elapses after the recorded time.



5. A Node-B configured to minimize utilization of an uplink (UL) enhanced
uplink (EU) channel, comprising: means for receiving an enhanced
dedicated channel (E-DCH) allocation request; means for determining
whether E-DCH allocation can be provided within a predetermined
channel request response time period; means for sending an
acknowledgement message indicating that the E-DCH allocation request
has been received; and an allocation request priority queue means for
storing the E-DCH allocation request on a condition that E-DCH allocation
cannot be provided within the channel request response time period. 6.
The Node-B of claim 5 wherein the E-DCH allocation request indicates a
priorit of thé Mefedbcoafagume Emorize gtibiztiensed pagimink é Hlcedaered
Ueutes U iRdiye ctipmRibagsed on the priority indicated in the E-DCH
allocation request. 7. The nl}l}ode& %f any one oW? %r 6 further "
comprr?glaﬁla:% maximam-ome-to-afocate timar. wherein-th ORBgRIEest
transmitang fresisiryainingcaltitept il Fe sdoretill owathonpraiided ovittined

ﬁéﬁ@&gﬁ}@@ig&ﬂg@;%é@mwpﬁgg}%&g@locme timer expires. 8. The
Node-B of any one of claimcja?%O{ wherein the Node-B further
Yopi

compPisig: eSS s PR SRS BHAREN PR ETS CHaifS e
Jléast isqreedive beemrrdaimehiasdfor transmitting a message indicating that

a r%%f&ﬁ_@&@&@@@@é@ﬂ!%ﬂac%@;sdm GePditiaR.that & predelgraingd
r|oer|od of time elapses since the Node-B received the E-DCH allocation
Fgaﬁéﬁn _zﬁ_ﬁondmon that E-DCH allocation cannot be provided within the channel

request response time period.

6. The Node-B of claim 5 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 in the E-DCH allocation request.

7. The Node-B of any one of claims 5 or 6 further comprising:
a maximum-time-to-aliocate timer, wherein the Node-B transmits a message
indicating that a resource allocation failure occurred on a condition that the maximum-

time-to-allocate timer expires.

g. The Node-B of any one of claims 5 or 6 wherein the Node-B further
comprising:

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

means for transmitting a message indicating that a resource aljocation fajlure
occurred on a condition that a predetermined period of time elapses since the Node-B

received the E-DCH allocation request.
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