[ 0001] METHOD AND APPARATUS FOR DYNAM CALLY ALLOCATI NG HARQ PROCESSES | N THE
UPLI NK [ 0002] FI ELD OF | NVENTI ON [ 00031The present invention is related to a
wi rel ess communi cation systens. More particularly, a nethod and apparat us
for dynanmically allocating hybrid automatic repeat request (HARQ processes
for wireless transmt/receive units (WIRUs) in the uplink is disclosed.

[ 00041BACKGROUND [ 0005] The uplink capacity in a code division nmultiple
access (CDMA)- based system such as high speed packet access (HSPA), or a
si ngl e channel frequency division nultiple access (SC-FDVMA) system such as
an evol ved uni versal terrest ri aI radi o access network (E-UTRAN), is limted

by i nt erfere[%@e For 1@ byifanntiag Thelenseaping specific
cell siteis typl cal I y genera Gg @g% &EP ’?ﬁIE connected to the
cell as well as WIRUs connect e ot her cel S g? case of -an

SC- FDMA- based system wuplink interference stens primarily from WRUs
connect ed t o0682er cells. To nmi RIELD OFOMNVENEIGNd syst emstability, a cell
site can tol e onl to et certain t, of _upl.i nk |nterference at any
gi ven st arPO0H ¢ methenBrethiefoiot i PRI oh PR bR Bl

i nt er f er encesys@msbMokepirticalasly pnmetindant wppiiacms fof dﬁna’iﬁcalmlﬁ)cml st ency
allows a ma of users tq trans nd/ or erate interference wthout
navi ng the. JHPFRE AR e Pt e Bt AR e RIS E I DTS ot any
tinme. [0006]iigVERTEs) it phd iinkaie dekloagicess (HSUPA), as defined in the
Third Generation Partnership Project (3GPP) Rel ease 6, enploys HARQ with

synchronous retransm ssions. Wen utilizing a 2 mllisecond (ns)
transm ssi onmobo4yi ng i nterval (TTl), BAOKGIH(H'DNDm i nst ant aneous data rate is
often larger than the data rate offered an application, due tqQ the need

to transmt @%inber B wrlink camasity i atCO‘ll%é’é"E&?%Emé‘i’Elé agtesg (GPAHVe radio
l'i nk cont rOlba@&—@st&ﬁP§&ﬁ°&is Kigh &ptdd packet access (HSPA), or a single channel

frequency division multiple access (SC-FDMA) system, such as an evolved
universal terrestrial radio access network (E-UTRAN), is limited by interference.
For a CDMA-based system, uplink interference at a specific cell site is typically
generated by WTRUs, (i.e., users) connected to the cell as well as WTRUs
connected to other cells. In the case of an SC-FDMA-based system, uplink
interference stems primarily from WTRUSs connected to other cells. To maintain
coverage and system stability, a cell site can tolerate only up to a certain amount
of uplink interference at any given instant in time. As a result, system capacity
1s maximized if interference can be kept constant as a function of time. This
consistency allows a maximum of users to transmit and/or generate interference
without having the uplink interference exceeding a predetermined threshold at
any time.

[0006] High-speed uplink packet access (HSUPA), as defined in the Third
Generation Partnership Project (3GPP) Release 6, employs HARQ with
synchronous retransmissions. When utilizing a 2 millisecond (ms) transmission
timing interval (T'TI), the minimum instantaneous data rate is often larger than
the data rate offered by an application, due to the need to transmit a number of

bits that is at least the size of a single radio link control (RLC) protocol data unit
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(PDU) in a given TTlI. Wen this occurs, a WIRU can utilize only a subset of
the avail abl e HARQ processes. As a result, the interference generated by a
given active WIRU is not constant over a tine span of eight (8) TTIs.

During sone TTls, the WIRU transmits data and the interference it generates
is high. During other TTls, the WIRU may only transmt control information
and, therefore, the interference it generates is low 'In order to equalize

i nter f er encepa))@sa gileh TTT! Wiheh fBis SYukE AVWPRUES Ltilied o226 BubMbRy the use a
certain WIRUspecij fi c subset of processes, and select different subsets

HARQ .
for differerrvailriedIARBErycrrsens disasTesild. the dnteafereprpgeraratedera @iVeP st r eam of
data may be [BI8PROYs AcAChRedlah Lhgaplh SPHERSEITTR DGk Bikng! ant 5.

Wth nonschedul ed transm ssions, can freely transmt up to a fixed
data rate i nlEerthe WIBIRQonerois slata apyd tthe dntieefarence ¢t genenates is higbWIRU can

al so transm t e weat IR el @Qﬂ§£ﬁ S , but the
naxinun1datéé?§%%gﬁggsu %b?& to éﬁgﬁgé&ggﬁgnlcéffeﬁgépen |ngﬁon the maxi num
power rati o therpfierecthebpteafeNude itgeatragesgs von Ihionder tp €@08i2¢heterfetemceiet wor k
manages the transmssion by allow ng.non- d. transm.ssi , the set
of HARQ pr ocaecgscsesaﬁlﬂl 'gﬁs?i g{:]}%\ea%lyggfnil gmf ﬁ%tmcﬁﬁyggglh{%r% iaocefrgas%iy’glgﬁcont r ol
(RRC) si gnalsdpagjfic Thseblofl 81 AR @ girerensaseand helegediffefenHARG by fredifferentind

signal s thigN'ﬁigrnatiOn to the radio network controller (RNC), which then
relays it to the user through RRC signaling An advantage of managi ng

del ay- sensi tiDO@71t r af firansvhishion® frosachBIR & forta contaith sSeean f dstathay be t

elimnates the possibilit f.any addit.ional delay that co be caused by
Chsut T o encheREet o patothetnedoiaRRisEgS B s NG et dHAGAG L he

t ransm ssi onshyduléd tgafeaisdibmg t1g WTREI caffieblyerandthitani ta @ dixed dath @dtelid
elimnates the si | i ng over d due to the transpissi on of scheduling
Chf or mat § on eria HARCUEPEE Withe D Srgtg g RO SO0U T the
currently dafg tiedeABIRDL FT8 oh Sdrt410 M0 peldbRes, butilsThEsmamsdatdipwever , the
performance of the systemis sub-optinmal when the application mx is

domi nat ed byiS d¥pigst & shange, dvngipicalbnderarding gp the rerEram PIFET €2Pat t er ns
exhi bi ting pegd06shy0d NBHOR AGtdivdd dmal ternated with periods of |ow

[0008] When the network manages the transmission by allowing non-
scheduled transmissions, the set of HARQ processes is signaled to the WTRU
through radio resource control (RRC) signaling. The Node-B determines the set
of HARQ processes and signals this information to the radio network controller
(RNC), which then relays it to the user through RRC signaling. An advantage of
managing delay-sensitive traffic with non-scheduled transmissions is that it
eliminates the possibility of any additional delay that could be caused by
insufficiency of the resources granted by the Node-B when managing the
transmissions with scheduling grants. Another advantage is that it eliminates
the signaling overhead due to the transmission of scheduling information that is
required with scheduling grants.

[0009] With the currently defined mechanisms for non-scheduled
transmissions, however, the performance of the system is sub-optimal when the
application mix is dominated by delay-sensitive applications that generate traffic

patterns exhibiting periods of high activity alternated with periods of low
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activity. An exanple of this type of application is the voice over Internet
protocol (Vol P) application, in which silence periods translate into a very
| ow amount of traffic needing to be transmtted. Wen the cell or systemis
dom nated by this type of application, capacity is nmaxim zed only if the
network i s capable of nodifying the subset of HARQ processes used by a WIRU
when its activity state changes, so that the interference is al ways

equal i zed ac }%ﬁ% vbi restrict
t he nunber o%cg%\%ﬁ@? I z%tg&gﬁiétag?r‘l%%é%re oégggsﬁggﬂ@ﬁﬁt Btﬂﬁ%&? hr eshol d
is not exceedotl) appbrativnem which sderse petiodstransiata intohevesalow amemnt of esul ti ng
ina much |lo I Qn- | ed

t ransm ssi onesélgﬂl%lg %t%%ggé Hbﬁ gg%fsgit%dbﬁﬁ%ggﬁ%ﬁln%# S'%tﬁléﬁé ggm[e}}a %dfs&t;ﬁq%med HARQ
processes ontype tohmpplj@tﬁ&()caa:agmahs nga,mmized: lenlyyifitbamletwdrkvielcapablé af enci es  of

several hundre m Thi s nc th‘i nifi cant. conpar ed to a
typical int eIPv‘gfy %%8#%3%8@ p5?ceﬁ%etslu5‘? %/ zy;p ?nclz'i i ovét §¢% as voi ce
appl i cat i onschahgeésd, bethapthe, infderaicg ixallwags dqnalied aﬁztassrtﬁnﬁmlaae@s&

architecture,j.s cont NC Ther ef or -B needs to

o ghal "t he. r@HervEa P Reiork et BimsSa o Tt b ARLS HRBREABER, e RuC
bef or ehand. HARQ proeds¥ ab that tHeMhrédblieR Mot Reccehad)@eedivhan tthay by 4t at e at
the WIRU and the effective chan ‘ge of HARQ rocesses may well be larger than
the durati orP%6ie fhEraRmafipg St dtias "AE&‘BFB WITFaPERWs becones unwor kabl e
for equalizipgiont er f24 eRee vﬂ&‘ernoﬁﬁhz‘ilr’i@(ﬁ RIsOKRABERAStrab ORbdibhd idvHak dt t herefore
be beneficial_to provide a nethod and_apparatus for dynam cal | é al l ocating
HARQ pr oces salowispmedificatiispiohfhesybeetnballer ol BARR roprepses 2plvgheash iRy wi t h
non- schedul {d1RBSWhiR w&llyhﬂ&l@sm\%&%}éﬂ}ﬁn@éﬁQﬂmﬁﬂgbcéﬂlﬁar atus for
dynami cal | y allocating rocesses is disclosed. In a wreless

communi cat i oFhis yatenes isr%gru@%mg camphredste aohy@icalr Reakbeftvere sBangspef Node- B
(NB), an actacvlei&g@& PRlAERAL bYHdBics b aliSndl PLERTHAGH, RRE shAGIST 2
plurality of esses. Asig I nc udes t he activati on or

deacti vat i onnsffhat:@*rf?’airl’»‘éa@ﬂe_ Qﬁrctlﬁ@ctmR@cwrtydbdé)whe &NG. ahbereforadhe o t he
WIRU. 10 T esonssntisteGehitRGmbificatiodhe LbSet S RiASH Y RESocRses

deactivates a
to the RNC beforehand. The interval of time between the change of activity state

at the WTRU and the effective change of HARQ processes may well be larger
than the duration of the activity state. Accordingly, this becomes unworkable for
equalizing interference across HARQ processes.

[0011) It would therefore be beneficial to proﬁide a method and apparatus
for dynamically allocating HARQ processes in the uplink that would aid in

optimizing capacity with non-scheduled transmissions.

[0012] SUMMARY

[0013] A method and apparatus for dynamically allocating HARQ processes
is disclosed. In a wireless communication system including at least one WTRU
and at least one Node-B (NB), an activation or deactivation state is determined
for each of a plurality of HARQ processes. A signal that includes the activation
or deactivation state for each of the HARQ processes is transmitted to the WTRU.

In response to receiving the signal, the WTRU activates or deactivates a
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particul ar HARQ process in accordance with the activation or deactivation
state for each of the HARQ processes contained in the received signal.

[ 0014] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] A nore detail ed under st andi ng
of the invention may be had fromthe foll ow ng description of a preferred
enbodi ment, given by way of exanple and to be understood in conjunction
with the acconpanyi ng drawi ngs wherein: [0016] Figure 1 shows an exenpl ary

wi reless compuibaat HARCPYBLRLI LA AGith il Uedudiloh oPhicaliPhtion Ak a Node-B;

[ 0017] Fi gur 'S a function iagram of a WIRU and the Node-B of
Figure 1; [ 00Of84dhioftneH3RQ mrocesdseontdinednintharfeceivedsigmal. of al | ocati ng
processes; [0019]Figure 3B is a flow diagramof an exenplary inplenentation
(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 drawings wherein:

[0016] Figure 1 shows an ’exemplary wireless communication system
including a plurality of WI'RUs, and a Node-B;

[0017] Figure 2 is a functional block diagram of a WTRU and the Node-B of
Figure 1,

[0018] Figure 3A is a flow diagram of a method of allocating processes;
[0019] Figure 3B is a flow diagram of an exemplary implementation
method of the method of Figure 3A;

[(0020] Figure 4 is a flow diagram of a method of allocating processes, in

accordance with an alternative embodiment;

[0021] Figure 5 is an exemplary diagram of system resource unit (SRU)
allocation in accordance with the method of Figure 4;

[(0022] Figure 6 is a flow diagram of a method of allocating processes, in
accordance with an alternative embodiment; and

[0023] Figure 7 is a flow diagram of a method of allocating processes, in

accordance with an alternative embodiment.

[0024] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] When referred to hereafter, the terminology “"wireless
transmit/receive unit (WTRU)" includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a computer, or any other type
of user device capable of operating in a wireless environment. When referred to

hereafter, the terminology "base station" includes but is not limited to a Node-B,



met hod of the nethod of Figure 3A; [0020]Figure 4 is a flow diagram of a
nmet hod of all ocating processes, in accordance with an alternative

enbodi ment; [0021]Figure 5 is an exenplary diagram of systemresource unit
(SRU) allocation in accordance with the nethod of Figure 4; [0022]Figure 6
is a flow diagramof a method of allocating processes, in accordance wth
an alternative enbodi nent; and 100231Figure 7 is a flow diagramof a nethod

(o02u] oera LER BEERHER Rk BE R B il MR B e PR 2P e,

referred to daeablafot"epe,rattmgautrewmeh@ds egpirdhmenél ess transmit/receive unit

(WIRU) " |ncI but limted to,a use ui pnent bile
station, qde&g or nﬂl‘)lguﬁ e Sshlﬁ’f)vée’(?ﬁnl grrnpl iy reEs gbmlgunga%gerff SFem 1 el ephone,
a per sonal dingiutialg saplirslitaof WHRAS 116, aanqlmBeéNB) 020 ,amyd otddés nétypek of user

devi ce capabl e OL\O tiJag | n.a wreless T, n VWen referred to
hereafter, tH8YP ?rn@ﬁ\%@oig@' ‘t%?;léo Y W 1 6HEe f%‘? J’gﬁgﬁﬁt}floia§e Hb’("rleféﬁ‘? ted to a
Node- B, communication with the NB 120, which is connected to the RNC 130. Although

three WTRUs 110, one NB 120, and one RNC 130 are shown in Figure 1, it

should be noted that any combination of wireless and wired devices may be
included in the wireless communication system 100.

[0027] Figure 2 is a functional block diagram 200 of a WTRU 110 and the
NB 120 of the wireless communication system 100 of Figure 1. As shown in
Figure 2, the WTRU 110 is in communication with the NB 120 and both are
configured to perform a method of dynamic process allocation.

[0028] In addition to the components that may be found in a typical WTRU,
the WTRU 110 includes a processor 115, a receiver 116, a transmitter 117, and
an antenna 118. The processor 115 is configured to perform a dynamic process
allocation prdcedure. The receiver 116 and the transmitter 117 are in
communication with the processor 115. The antenna 118 is in communication
with both the receiver 116 and the transmitter 117 to facilitate the transmission
and reception of wireless data.

[0029] In addition to the components that may be found in a typical NB,
the NB 120 includes a processor 125, a receiver 126, a transmitter 127, and an
antenna 128. The processor 115 is configured to perform a dynamic process
allocation procedure. The receiver 126 and the transmitter 127 are in
communication with the processor 125. The antenna 128 is in communication
with both the receiver 126 and the transmitter 127 to facilitate the transmission
and reception of wireless data.

[0030] Figure 3A is a flow diagram of a method 300 of allocating processes.
In general, the method 300 involves signaling to the WTRU 110 a subset of
allowed HARQ processes. This signaling is preferably used for those WI'RUs 110

utilizing non-scheduled transmissions with 2 ms TTIs, and those enabled to
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a site controller, an access point (AP), or any other type of interfacing
devi ce capabl e of operating in a wreless environnent. [0026] Figure 1 shows
an exenplary wreless comuni cation system 100 including a plurality of
WRUs 110, a Node-B (NB) 120, and a radio network controller (RNC) 130. As
shown in Figure 1, the WIRUs 110 are in wireless communication with the NB
120, which is connected to the RNC 130. Although three WIRUs 110, one NB

120, and oneyffiNe 180 R&tGos NN | Asd PrkRadly, ithe shgyinqti&ed&_aaﬁsh tihat any

conbi nation of wireless and wired devices iy be included in the wireless
comuni cat i ofPablesnenth is gommupiagdriogiheanedwprk drpughc RREndendingcibadiagr am 200

of a WIRU 11Q.aRd ot &8 1éJe ¢1d he Wi rel ess communi cation system 100 of
Figure 1. As shown in Figure 2, the WIRU 110 is in comrunication with the

NB 120 and b®0Bllare clonstepdiedHaBppuotessen ta hepadiiyatedf orddeaghivatep ot ess
|1 tion. ey { i
Cyotcal  wirrySRAE A0 § BTROeLSITRARSTH rifd 1 (FcpBa00 His " 2

transmitter dig@alirgmdanbe perfermed i i 8aridtyef papcessor 115 is configured to
performa dy .C process._allocation.pro re. The receiver 11 nd t he
transmtter @?‘%are iolsr;lorc%am ir‘fi lélg)t" fzglhef%r?(ﬁ%gtgleog,&a g%ggls?%rs‘?gf’fg.coqﬁgmgnt enna
118 i s in comsen gaindbnidwal HARD plocedsas ¢itheeactntedbs deavtivated, depemnbBng tt er 117

N L L e
includes a pemodiagdepdnds ondthe eeainein nh2fher af HARG prdcésts. 1P, eigitd8an ant enna
125, The BrORSRROL Alay 5 O AN ALAR RELOTA, dYnem S RigRSSs, |
conmuni cat i odn Wdditida@ ik oS Sdich®s. whetheantiRNMBARQ 8 pidtedsNiL @B cat i on
with both the receiver 126 and the transmtter 127 to facjlitate the
t ransni ssi onacé‘r‘fate?’@@éﬁ’ﬂ‘i%‘ﬁi' if ¢ wé}ls% g ’cc&.tﬁat &‘e command signal toggles

between activation and deactivation, where the last bit would be omitted since it

would be unneeded. However, in this manner, the WTRU 110 would have to

know beforehand how to interpret the signal. Another possible method could be

that each time the command signal is sent, one HARQ process is activated and

another HARQ process is deactivated. In this method, enough bits to encode two

HARQ processes, (e.g., six (6) bits), would be required. Inthis manner, a HARQ

process that is deactivated may be activated and a HARQ pfocess that is

activated may be deactivated. Alternatively, all active HARQ processes may be

deactivated, and all deactivated HARQ processes may be activated.

[0033] Steps 310 and 320 of method 300 may also be performed by

implicitly signaling the activation or de-activation of an individual HARQ process

by the transmission time of the signaling, such as the frame and sub-frame. For

example, a rule may be pre-established between the frame/sub-frame number of

the signaling command and the HARQ process involved. In this way, no bit is

necessarily required to specify an individual HARQ process, but the NB 120

would be constrained to activate/de-active the individual HARQ process only at a

specific frame or sub-frame. However, a single bit may be utilized if desirable to

signal whether a process is activated or deactivated. Alternatively, a
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[0030] Figure 3Ais a flow diagramof a nmethod 300 of allocating processes.
In general, the nethod 300 involves signaling to the WIRU 110 a subset of

al | oned HARQ processes. This signaling is preferably used for those WIRUs
110 utilizing non-scheduled transm ssions with 2 ns TTls, and those enabl ed
to wutilize the method 300. Also, preferably, the information required for
enabl enent is communicated to the network through RRC signaling that is

defined over g fonMhketiddsSnay AOGEH! &cﬁtag%yMCatH%m-&rtﬂQﬁ&?@tsm{[ o be
activated or deactivated are identified and Signaled to a WIRU 110 or group

of WIRUs 110individyal 3p@pss bohihe tsanpmussiongtimeanddngieating thedictimatéonyedrd ety of
ways. [0032lﬁng:esggﬂ@ihgiavqigﬁﬁﬁﬁpﬁ%geg%gg nmet hod, each tine a signal

command i s sent, rocess is either activated or

deact i vat ed, [083Hendi npabher alergativedort enard oyingaste pnd taad $20 bfthemethagay, t he
nunber of bi require .encodi ng depends h i mum nunber of HARQ
processes. Iéf)o'ri) Oté'?‘?ggfsftr © ?g)ls f—‘fA‘ﬁngﬁ(r%g%%l sf‘ghsﬁ,)g caogn%aglg thgge(fw)rﬁh%ﬁ%o% bits woul d
need to be sdegravaibn ¢fl alt HARQqalodessenalt dnicé. (Tt magdiecadcamplittetingr t he HARQ

process is to_.be activated{deactivated. It could also be.inplicit.that the
omand si orSHEARs PSP e Aot b e s BARR BT Ga g R WHER & ¢ ho 1 act
bit woul d bethebitlihdidates Waethet ot tith giecesssivatith. acticaved 6 deattivatdd, 6r manner ,
the WIRU 110, woul.d cEuave to kn(% bef or ehand how interpret the signal.

0
Anot her possPAPEIYRIGRGEveSaterthe Prosess B ytsf"hfé%’?%e command signal is sent,

OR_e HARth(r]I qoess irs] ggemi\oiﬂd E&n&@d&t&ﬂﬁiﬁhﬁ&%ﬁ@t&é@ﬁﬁ&&ﬁi mﬁqqﬁ&deyﬁt g;ﬂl I'n
this nmethod, enou Its to encode fwo processes, e.g., S]X
bits), woul dnﬁ%eragoaﬁi 2laQy refepred Hp AsHARS, proge B &ees‘&TBﬁTaqucg"w-

deacti vat ed H#&yevRe t86 RINGAI A ANAigh tHORGRF A6:8%5 thdtdroddRaGhfoMBAEsh MY be
deactivated. Alternatively, all_ active HARQ processes may be deacti vated,

and al | deadhp¥ deetssdaly) #i OV EBYEs 1 hyn emairicationdwithotss £alegs80310 and

320 of met hog¢3A0:i @Y, Adatfchitr WERTLTI0RR: D sighRlddBbfotetng bR@bbiiRntN1E
activation or de-activation of an individual HARQ process by the

transm ssi orbetwern esich bifeof Shejbitinpp gnd sacbHHABQtiyecess awensiter- sub- f rane.  For
exanpl e, a righgs may qfor%&&mgl%t ﬁﬁ%é %%@gkﬁ‘%é)‘ékﬁ@ﬁbl%'iﬁ}ﬁd} g?&@%@?gﬁ L&qE number
of the signaling command an t he HARQ process involved. I'n this way, no bit
i s necessar i W¥Rtethat pedidenti§pbwith pnandaxnth e frerall thARGshe ¥ESRUs bt the NB
120 would b Gl 8&%&1@1%%(35 Qi tn'ev ﬁgﬂeﬂmé}[&eés}}@ fdr' aw,i%}f%] W'T‘ﬁ%g process
onIy at a speciTl rane or sub-Trane. er, a Single DI my be
utili _zed i f 1dOss geitetai}ytxmt stagralttethatthesanse timoed§ARQpravess N folr @dotber
deact | vat ed'W)%kbe{lrbatl!I(\)/vgel%h t%e NB 120 may desire to activate or deactivate HARQ

processes for multiple WTRUs 110 that are transmitted at a specific time. To

enable this signaling to take place in a “broadcast” scenario, the HARQ process

indices of the different WT'RUs 110 should be synchronized so that HARQ process

N for one particular WTRU 110 is transmitted at the same time as HARQ process

N for any other WIT'RU 110. Alternatively, each WTRU 110 may be made aware

in advance which process index should be turned on or off if the NB 120 signals

that all processes being transmitted at a given time, that may be specified by

some common reference, should be turned on or off.

[0037] In another way of performing steps 310 and 320 of the method 300

of Figure 3A, the WTRU 110 may be permitted to utilize an individual process

that has been "toggled off' under conditions pre-specified or signaled from the
-



conbi nati on of nethods may be used, such as by indicating de-activation of
an individual process by the transm ssion tine and indicating the
activation of a process by using a bit or bits, or vice versa.

[ 0034] Anot her alternative for enploying steps 310 and 320 of the nethod 300
of Figure 3Ais to utilize the signaling conmand to specify the activation
or deactivation of all HARQ processes at once. This nmay be acconplished by

defining a BidiwhBdbetRes6de5R oBibkksd &Hﬁl%ﬁé‘ltnﬁ y Fhc AR B REESRu BJ“e val ue
of the bit indicates whether or not t rocess shoul d be ac |vat ed or

deact i vat ed,dadp farhwlink trapsmirsionthinthe MéRIé 189. Thenwynberef bitpapsociptadni t ched.
[0035] 11 s h%ﬁ%ﬁ‘ el i 8&?&3"1 pgo%eaésrlﬁﬂﬂ% %Péx{ﬂ&&y §:¥ ate prntoﬁgy %ﬁgspm process

nunmerators, also re erre rocess’ i ndi ces ecific.
However, thethrRNnifeR0t peyrités vould ¢tverespomdriatespectisodifiarnt betoeftoaditionnf or mat i on

may be used nouni cati on with the RNC 130.
Al ternati velfgyu%gﬁao}r/\%r&}ccu wg\‘?\ﬁ"{:@%%f may be signal ed before the

cor r esponderie@3diet weetheematbebofibitaimayie enuammmmmmmopﬂamss

or each WrHUSEREE BoE SPABRIE: Fa b i s e an HOUPR G Mty 55 e
the WIRUs 11@quirel mahbayufdits esild el rathucéd i ige @Iﬂ@fHARQ PRI ¢ tha & N for a
particul ar VWEQU%#& i S ertled'lfall not twﬂﬁfﬁi% ag ﬁE a& t.ime as HARQ
process N f dPPUdl ?/éﬁlf Pha PrIdigelrs SPO°THEY" HESPPR™UE acti vat e
or deaC]EI vairmnrmgfnfomﬁllsg@ﬁ?gﬂo?wéésl pﬁe sﬂﬁtﬁot&ﬁ(ﬁlgh?t}vﬁtegl Emam; (ran; tS telc;l at
a specific tinme. To .

scenari o, Omﬁécﬁlﬁggﬁ@n?]ﬁﬁ|t%§’§q§ﬁpﬂgocﬁbwgﬁgiﬁ%e @R[%(elﬁolgéﬁbul d be
synchr oni zedn:me t4ad whHABQtRr L€ 665stctAr HARQ (Rdebiedtdd SEnRU 110 is
transmtted at the sane tine as HARQ process N _for any other WRU 110.

Al ternativell§03%8ach \APrerebngaympandads %P@lfyﬁhéa%fﬁ elovigrl EARSY ocess
i ndex shoul dyrbRsdedr 389 tReke HAR fprbdesded %h&é&héaﬁ'rﬁugﬂ@l &antmtfo@h}muﬁ{ ocesses

being transmtted at a given tine, that be specif by some common
reference, dHYSHsHE)t LAk e@wtdmwﬁfatelp'mrﬂ@rﬁxaﬁditewefrfrmwb&rn e f or mi ng

steps 310 aflﬁ'fo%%QmQxi id AReVEL BQ@h@Q@rmJ 1T IYieraativedif &n¥iBHatkt GelBY b€
permtted to utilize an individual process
allowed processes can take effect at a time specified in the signaling message

itself. Preferably, the set of allowed HARQ processes is signaled as an index into
a table where multiple sets of allowed HARQ processes are already pre-defined
and known at the WTRU 110. The number of bits representing the index will
limit the number of sets that can be pre-defined. The mapping between the index
and set of allowed HARQ processes can be pre-configured through higher layer
signaling or the set of allowed HARQ processes can be explicitly signaled to the
WTRU 110 by enumerating the specific allowed process numbers.

[0040] Another way to perform steps 310 and 320 of the method 300 of
Figure 3A is for the signaling to specify the probabilities for which the WTRU
110 should turn on or off individual HARQ processes. Preferably, a single
probability value is signaled per HARQ process, (e.g., turn off), and a second
probability value, (e.g., turn on), is calculated by using the signaled value
according to a predefined rule. Alternatively, both the off and on probabilities
may be explicitly signaled to the WTRU 110.
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that has been "toggled off' under conditions pre-specified or signaled from
the network beforehand. One of these conditions may include the buffer
occupancy of data for uplink transm ssion by the WIRU 110. The nunber of
bits associated with each individual process could vary and nmay indicate a
priority of usage in that different priorities would correspond to
respective different sets of conditions for usage of each individual

process. [O00ggliihe numher,, ok yhi § vg%cbi%g@méa&od&,qh&g%ggﬁ%%am@er of

HARQ processes. For exanple, eight bits are use ]

Al t er nat i vel jpay béreent ésfer B2Q), ondntvetedoto apiindivisoal WK t Kburded pivralitye set of
HARQ procesgﬁ§N@$ﬁE1§@n potentially be activated for a particular WIRU 110
is smaller than e maxi mum nunber of possible HARQ processes. The set of
potenti al | y [@843]lvat ednHARQefenrd ssaimdoventd threfugicigeralliby of thet ¢rhavgddy 110

t hr ough hi gher,: | ayers in_the.sa : t restricted
HARQ pr ocess esc,l wfigéasclh iﬁ%ﬁ(’lzg%?%@’%I agfﬁhr?gglg ln(ga%%(t%ﬁzrﬁégr?%ghggé%l specify
the set of diy defednglARQitimat dseesetationeof, thehinfenddfieR lptsoc hs ewriebiat t he
WIRU 110 can _use for uplinpk transn ss) t.aking effect i iately or at
o i xed doi iRy iR e TR LS HRe s g Sine Mt o

Al t er nat i vel'pTIstdnd/otatisife 8fferait sptdadivpdcode MepBecatd talee nefyfigct at a
time specified in th i | i ssage. i |f. Preferabl t he set of

al | owed HAR@I%%%%E% Wikl #b(ﬂﬁx i Berk Aty edn ARG ¢ i ple
sets of all owashpHAREY R ARaEEERiIABdSdhRAdYd PItBe HE{G TR udnd thdWwPRTAL t he
WRU 110. The nunber of bits representing the index will limt the nunber
of sets thatllbaiinie egpiwaleat tofefiringreneapiyriogl harnr sntharew pes (Whd set of

al | oned HARQBLACRSRESe fATtefREndELLE HHnhEREAPIAHOHER ntiydR&Imd A¥H6r Si gnal i ng
or the set of allowed Q processes can be explicitly signaled to the WIRU
110 by enumetoderrdtiplagedsish the B-Af¢ldvwed process nunbers. [0040] Anot her way
to perform spepg 310 @dertBOuRiE-ADEHRENAM: FOBRGS 110G W LKA theeybd T he
signaling to specify the probabilities for which the"WRU I10 sShould turn
on or of f i rmefvidhray codaRORED withsenbgncedirefliomeby grk tempenagy Weptiberalbii i ty val ue
s i gnal ed RerIRRE; BEQCRRS apbfiath roll b Rldhlied BPdefinitie GABMGRRLRADI || L

value, (e.g., turn on), i1s calculate y using t si gnal ed val ue accordi ng
to a predef i BN8Lsr for enonAdcheduded itxamisipissivns Hor hee FYFRUENA 10thpt ababoth ti es may

‘be explicit ls)é%%ddxg&?%xﬁcpnénqscthre]ﬁ?ulwgungﬁgs8rsl;ls%%H”FR{I ﬁ@%h@njldtr&%o% pye

descri bed net e signaling conman
more than one E-RNTI. It is also possible to separate scheduled and non-

scheduled operations in time. For processes that have been allowed use by the
RNC 130 for non-scheduled operation, the AGCH utilizes the bit interpretation
as described in the embodiments above, while in other processes it utilizes the bit
interpretation as utilized in the current state of the art.

[0044] Additionally, the network may define groups of WTRUSs 110 and E-
RNTI values for these groups. This allows faster signaling in case some HARQ
processes need to be deactivated for multiple WTRUs 110. Accordingly, a
particular WTRU 110 can be associated with a set of E-RNTI values, among
which some may be common to multiple WTRUs 110. Further processing may be
similar to what is currently defined for the E-AGCH, such as convolutional
encoding followed by rate matching. There are additional possibilities in terms of

coding rate, amount of rate matching, size of CRC, and the like, to fit the
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may be sent (step 320), or directed, to an individual WIRU 110 or to a
plurality of WIRUs 110. [0042] I n one preferred enbodi nent, the
functionality of the enhanced dedi cated channel (E-DCH) absol ute grant
channel (E-AGCH) may be extended by defining additional interpretation of
the information bits. The correct interpretation may be known to the WIRU
110 by tinme nultiplexing in different TTls and/or by using different

spreadi ng Cogggired ABmbbIESnARHa6HIBEs HRYh DR AT (I3} EMI@H hprev‘@;%iyllo by the
network. Additionally, the interpretation may be inplied

by
i dentificatite cedas réWt?é’éicFééF mgtehing shopldthg kapt kheygame,as melquart Ehis is
equi val ent t ggeefi, @in@;%f?dﬂ%&in@%}ﬂé‘aﬁ@ﬁ aﬁ:ﬁ)@W?RU‘Mlb hB?w@g\M”é}ém’ple Qﬁe

enhanced active process | I cat or channel

and/ or code-BGGH mayeontain f&hetVWEREJI&qurmﬁmm@ Eﬂc‘;%)e{rﬂﬁ@(mtbﬁé) @dAﬁ‘GCI—I

enhanced radie R Puorir DeRaak, Ol auf iy 6RO RN leg R0 e A T

appr oach coulngtrbetianst endeer blyord eEiMGCld trddsmiseinnd IEﬂN'IHes cémbinpdnbys ch ed ul ed

transm ssiong f he t t hedul ed
tr anom sei ornthuta 7 he PE, LEB5aRe; e U EuSThC R R

al so possi bl may be sdpeaddt@n i&hlemlaeahad}ednumhsxodfbdslt(edcmpmtm:lavmkxbllm t| rre.
For processes t hat g%ve been all owed use by the RNC 130 for non-schedul ed
operation, thEXEXPIRT1izes the bit interpretation as described in the

enbodi nent s [abw]e WA oghérnw axt bﬁslgmlmgeﬂﬂeWTRU 110 in step 3Lhendi be to

100441 adc 1 S g meRAC A ek g haRBhe RS v frdlibed shenmeh £

val ues for tdhes eh@é ahmﬁmelsﬂylusmaidgmlrfcaamdgoﬁalge@.iehagtoEbmmehésm HARQ
processes need H deactlv ted for rrult| ? gvr 10. Acg,ﬁd ngly, a
particul ar WT%O bisippen alagtths tragsipissipnet & Binagy vatueRyary among

whi ch sone naymiie WORBN 10 Qs Mdhtifigd By YW Bkéhodokal séam@h&e(rsgaaaﬁe)ssmng may be
simlar to what is_ currently defined for the E-AGCH, such as convol uti onal

encodi ng f ol 1sRRAssiBe tp SraasmmatthFRe/ ) binarzvalues By Retdombiniag thaseanences ¢ | es in
terms of codhR@cK aft8e tRHEPW)s108S oftAE STIEHEREVR, th?s'v?@ﬁﬁy% Gégpslatbhe l'i ke,
to fit the required nunber of infornation bits on the E-A E- API CH.
Preferably, traesmisdempovert ¥ theaumberof erthegonadseqyensed reuiredde supoTsane as

the prior arﬁ,eﬁm hagrmla e %ﬁgmgn&}ﬁasgdawgﬁv@tgrmecw%%lél Jeéo By ey
of exanple, the E-A ¥j%:ﬂcont ain the WRU information (E /

(16 bits) an}éG@HlH?W%‘f?d Qa@dlcampbm%@ﬁﬁﬂcﬁéw mwiﬂi‘icwnt@caﬁ@renéeded to
encode the i (L onbi ned
by concat ena mg“%dé)??ﬁjg\)/’glglﬁgg%e blﬁg%’ﬁn ar%%lgﬂémgf(m&ﬁﬁgﬁ?%%&% |/ CRC
field my betheodhogehal sammed@slof the B-BGEH/ReIGE. nunber of bits to increase

the avail abl Goinber @lerhhfiry ROATAALOIAEhigiool b o ARG chlif ol TRU 110

(HS-SCCH) may be modified to include activation/de-activation commands. The

format for the additional bits may be similar to the methods set forth above for
the E-AGCH.

[0047] In addition to the signaling methods for step 320 described above,
various other techniques may be utilized. For example, the existing broadcast
control channel (BCCH)/broadcast channel (BCH) may be extended to include the
signaling information related the activation/de-activation of individual HARQ
processes. The existing RRC control signaling may be extended to convey

information related to the activation/de-activation of individual HARQ processes.
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extend the E-RGCH E-HI CH functionality, or nultiplex a newy defined
channel with these channels by utilizing distinct orthogonal sequences to
contain the new signaling. This option allows the transm ssion of a binary
val ue every TTl. One or nmore WIRUs 110 is identified by an orthogonal
sequence (signature). It is also possible to transmt three (3) binary

val ues by not conbining the sequences in each of the three (3) slots of the

TTl. However Tﬁg%g%agﬁ%g%éfdiﬁﬁ%@sg c%t?@t(mé-ﬁé‘ﬂ?&h%%% RWified fo_ t he

nunber of ort guences required to support the new signaling and
t he exi sti ngineludemctivhtionldrtdctigatientonohamiseivithERSEHaé idrathe @edditidR@ i ndi cat or

channel (E-Hl. is.lnsuf.ficient, a different r eadi c be
utilized tol_%gé:‘%oéle%tl%l e Hen St lgaﬁatf)ioﬁa ,OIP g}TeI T vtvllorq%%? %élg?gggoe‘ggﬁr ﬁ%éEort hogonal
sequences of AGGH. FoR(AIspartidhlarex{hfldGlsAbtrensnaitdionsl aye agymehfoooumat thaf t he hi gh

et vat | ony SRR VP01 R0 RGhaRS TASU Y hetent BPelE aiid PP i (s may

be simlar tiafirhatiokohesshes@wilinkt PDUM@iA®Ls sueesEruh\Gghaling@ptibdan addi ti on

to the signaljng nethods r.step 320 descrij hed above, various, other
t echni ques n‘ﬁfffergénd? lﬂ%i‘éLﬁA%p sesis EPlicihly pdi ‘i?%ﬂlfr RNt r ol
channel ( BCGibhlr paderasly GeRANG! tHBGHhsmakiopetiawt 6ndbe HOSCOH uHgt t he

signaling information rel ated the activation/de-activation of individual
HARQ pr ocessWEresainds &g the fish trapgmisgian {51 thisidgwaliprk § 0y be ext ended to

convey i nforgaigjon repahRde tRe Eigﬁaﬁ’z% bor@latipl fanask éabl @Rcditinubgd vi dual
HARQ pr ocesses. The_hi gh speed nedi um access control (MAC- hs) header may

be nodifi ed reeentivr|(BR acdisipatingeysdaenamipsion (RO @b thmNdRU Wl H ®#e f or mat

for the addigd @pakediolimpBQlrakitatdrde tREWIRES 1 18 {odistdn0( QN oie ih MRGPL i ONS
descri bed above for the EAGCH. For this particul ar exanple, as

ret ransmi ssidningaF Elsaahare ir woida sthegwise dedn Wild, mbeppeytainggegdidiong are he WIRU
110 can typigally only decode the information once the downlink PDU
decoding i s successful, signaling options where an individual HARQ process
is inplicitlP0iNdi catBma ebymplectheiWHRVilhQcquldiee retrapdddto polaftdzabPRK fpef er to

transm ssi ort 1Pt PR e R b A SRR B B Rl o B 1
wi t h t he useactivitglj sodhatttha NGUE20megepbdifnthe BRIYatet HARQqonesses fmsededansni ssi on
(579 2, e AFRAR: ol B PO oy g, L1, T
be in DRX, weenaiC®TIsaikenciowduld whawisetberieDRY, Q0b8]ikgto £ pardet@mihéde WIRU 110
could be e%uait{e?g . ﬁ)(f) WE'.? E)f zyx;[oitlllei:rzegan?;?é, éa/rTRU 110 could be required to stop DRX,

(i.e., listen in all TTIs), when the NB 120 deactivates a HARQ process until

another HARQ process is activated. Thus, the NB 120 that desires to modify the

HARQ process allocation of a particular WTRU 110 would start by de-activating

one of the HARQ processes knowing that the WTRU 110 will be listening for the

activation of the new HARQ process. The converse rule, (activate first and

deactivate second), is also possible. More generally, a rule could be established

that allows the WTRU 110 to activate DRX only when it has a specified number

of HARQ processes activated.

[0050] To ensure that the new set of HARQ processes corresponds to the

DRX/DTX pattern the WTRU 110 is using, the network may signal DRX activate

and/or DTX activate from the NB 120 to the WTRU 110. Alternatively, signaling
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a certain period of tine immediately follow ng resum ng or interruption of
voi ce activity, s'o that the NB 120 may nodify the activated HARQ processes
if needed. Alternatively, it could be required that the WIRU 110 |i stens
periodically during certain TTls when it would otherw se be in DRX
according to a pre-determ ned pattern. By way of another exanple, a WIRU
110 could be required to stop DRX, (i.e., listen in all TTIs), when the NB
120 deactiv ti : vated.
Thus, the N%to%gioﬁet at ggglglﬁ%?ﬁ é*gl'rrglcﬂc?m ﬂ%al%r ocess a oca {l;on of a
particul ar \WrRblelq0dsehle dr progess 4xystsien ahﬁ cyentngtatenef e arheitigaRGepr ocesses
knowi ng that} i I n tivation of the new
HARQ process %}g&%@#&%c}geewrnu{tm%(&r 11?:5% (tfl?lg\fﬁl?fe ptrQ aggeacti vate second), is
al so possi bl [@O5I\Vbr e (J8reendiolimends mayalsosawpdrttmacwdmd)hut)stﬁmadmme,al I ows t he

WIRU 110 t fi nber
b ocesses actiuaiiah I ALY kv YRS P slah St S BRGRRUE e B R di coses
corr esponds 120) (acltthtlamm\IHB'Eﬂét geoiwirg ihart deeivédB&lih 4dditibs taiss segving N8 126 wor kK nmay

si gnal te an r DI tiyate.fromthe NB to the U 110.

A atnat e, ghick Bt A1 B B L RES S v bl ftibed 27 e Saribe Mg v dual
or group Vwmwhgﬂ@dslthgam«ba&ﬂ&mw(pfocdés&@,hheotaepds@l@eﬁﬂme@msé Setinfayt he .
current stat.e. the art, .it can, be exten ed indicate condj.tiaons for
usage of rruﬁﬁ}nglﬁyedﬁ% gglgﬁ%tfapﬂe%i*m@ ﬁqhdg} t ?g*awgidﬁb t

macr odi ver sigrgcesbRl or@kasgh g NB P20 thhE $ikAL1 cl»Mngés 1dhemAYC IDSO WhicA tisdnat € wher e
it transmts to one or nore NBs 120 (additional NBs not shown) in an active

set in addi tieghes hepte othar Y Byladen thoactiygiseh t hen sends the data to the RLC

to be macro-igos)i ned.pdd th hgowar ¥ineh) NBI1ZPrROANARS nidie bal bagateadh HARQ
processes, the other cells in the active set may blindly detect uplink

t ransni ssi origterehamgestde ythwespees tp pheirrentrdiytion tuplinkdetesigegce. dhe serving

NB 120 may Si%“ﬁler&b&“ﬁ&sstﬂe%ﬁlﬂg tBNQo%@@hYXﬂ'W’bRUhﬁ@ 1E ‘é‘ﬂaﬁEf@?s BeGdar 0 ot her
NBs 120 in the active set power control WRUs 110 nay be

consi der ed imPestdsangeadinglynfieNB ég%wchmsetﬂ@él‘»qch@l)m thetiMR@mrmsmpl i nk
i nterferencgﬁuo}'ﬁ@%}lﬁv@gﬁustlm{neﬁﬁ{d%v%has the ability to choose which WIRU
S

110 it transters between processes ccordingly, the NB 120 can choose not
to change t HBOHARQ prAsc¥TBUalllQuare withifthg@Rtkm Ichanges ofi Bridol serving

NB 120 will be required periodically. In order to support this mobility, several
alternatives exist for the behavior of the WTRU 110 and NB 120 during this
period. In one example, the WTRU 110 is allowed to transmit on any HARQ

process that is not restricted by higher layers, (i.e., all processes are active), until
it receives activation/de-activation commands from the new serving NB 120,
Alternatively, the WTRU 110 may be disallowed to transmit on any HARQ
process, (i.e., all processes are inactive), until it receives activation commands
from the new serving NB 120.

{0054] In another preferred embodiment, however, the WTRU 110
maintains the saﬁle active/inactive state of each of its HARQ processes -upon
change of E-DCH serving NB 120. The new E-DCH serving NB 120 then sends
an activation/de-activation command that changes the state of each HARQ
process. If the new serving NB 120 sends a de-activation command for a HARQ

process that was already inactive, or an activation command for a HARQ process
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[ 0053] As WIRUs 110 nove within the system changes of E-DCH serving NB 120

wll be required periodically. In order to support this nobility, several
alternatives exist for the behavior of the WIRU 110 and NB 120 during this |
period. In one exanple, the WIRU 110 is allowed to transmt on any HARQ
process that is not restricted by higher layers, (i.e., all processes are

active), until it receives activation/de-activation commands fromthe new
serving NB [ Yo henBhsd!dRue Qhetransmt
on any I—IARQ]tglrggwggsél%a??taﬁ{‘?é’ Qelwgggﬁgseéjf%og@?ﬁﬁactl ve pSntl ) recei ves

activation cownsemdagiNDA2Q ey mima éra/acnge/NchQ@stamifMQ pam&*epf preferred

embodi ment , t?; ‘@%gnb% M RN & nstef‘l o%;ﬁ%?aﬂ%ﬁ%ﬁl%% {{]E” i_"e state

of each of pro esses upon servi The new
E- UGH ser vi rnggidBng 20 uldiequive toks: thenokd@'erwag NBn2feignats thatinformebomtond t hat

changes the t each. t he_new,servin sends a
de- acti vati of a%lﬁﬁa#ﬁ) > FRRAI, ¢ ﬁ%gglugtg'é‘%” that u\ﬁgsv¥ BR |°§I§c%§\g{e, or an
activati on ceninaited fava chatdR@apdReeesving Nade-Bas aI ready act| ve, the WIRU
110 may i gnor he ¢ tional l t he, n si gnal
the activelil R§ ive mﬁi@& FQ%e‘bF%’ﬁgggé’?‘ﬁ éS% 5@26 RNC 130
upon setup OFhit Béactiodl intayl inflledé bév@b@gmahuaonﬁmmnslegmblenﬂlelwmw I|qui re that
the old serving NB 120 si nalsth|5|nfornat|o to the R ClSO gain

t hrough | ub,™¥ ligen ableast he AR sigecispees mneéﬁh% 8 te@rlipkc hannel
handl er) serg4tfoa b ea‘roﬂl(ﬁg@g- PedMERVidt &t @ Red BRCIBIstHAVE kBpadd Ng t hat
it receives (step 330). This reaction may i ncl ude several varjations. In

one exanpl e, Wheje WR@PtEﬂWSrﬁWVF‘i & the bpffreAhapg fromqdatphera d@faie changes
from no upl i;plicgakbavied N@*rfrﬁﬂ(héb%t dps@a GhABELndW eamaru%ndﬁ{gantbqﬁgﬁm I's

i ndi cated when N TTls have el apsed where new data has arrived in the

buf fer. A chedgl2fmambesignaies thOUéﬂad iby the diebuerkgtonhenVRUTTIG Aave

el apsed wit OFH {heh endile s dNze IR YrREssed fnal ed

bef or ehand %3&3?1 g?\%@kﬁ%wﬁg@\}\%’%ﬁqﬁo i s?gnas | ed sp)gél f?cally t he
WIRU 110 nugnstrieed.enabl e or di sable the processes as instructed. [0056]1n
an alternati xanpl i . group of
WIRUs, the \A%%ﬁﬁllo r%glfn étgk%glv%%kfeyﬂvﬁemgﬁ@qseé %?@g%%gﬁftﬁgtructl on
utilizing a ggrobpbf WIRs{ et WHBY 16 rsiygteaide daislonilh hagitenty dkecitatior der to
support synchron us r.efransm t hi e bly the
WRU 110 shouftau %nﬂnutglzmﬁa}%mg}f{(}stgx?c%g? 0% %%g?ftgl%g%ﬁ R%‘Jrrﬁ%iess once
t he current tblaRepgt Q,&ehﬁmbﬁs mramksemse;on'shathmaHAdiQercaeqxoﬁnefdwldyW has been

recei ved or i nupher ..of tra

Al ternati vel‘&{ilﬁi]‘]:‘%isgﬁ‘ﬁfj aﬂ)lg?”f’ Swé{l’g?%ﬁglﬁ%f%é%rﬁﬁs PG Rt a

random anourdur@ht HiAﬂ?EQ mf:&& & (ﬁﬁﬁ)@dlé ithgt ik iecé NpdsititetACKhasteert fecéiiel r andom

anount of tine may h o the WI'RU 10 befor%haAr]d bg/.tlpe .Petwork.
e ternatively, 1

e Si gna
or the max1mum um er of retransmssions has been m

signaled as part of a group, the WI'RU 110 may wait a random amount of time
before executing the instruction, where the random amount of time may be
signaled to the WTRU 110 beforehand by the network.

[0057] When DRX or DTX is activated, and if the WTRU 110 was
previously instructed to behave so by higher layer signaling, the WTRU 110
adjusts the reference for its DRX and DTX pattern to correspond to the time of
the last DRX or DTX activation signal, respectively. Alternatively the WTRU
110 adjusts the DRX/DTX pattern to correspond to the set of HARQ processes
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[ 0057] When DRX or DTX is activated, and if the WIRU 110 was previously
instructed to behave so by higher layer signaling, the WIRU 110 adj usts the
reference for its DRX and DTX pattern to correspond to the tinme of the | ast
DRX or DTX activation signal, respectively. Alternatively the WIRU 110

adj usts the DRX/DTX pattern to correspond to the set of HARQ processes
signal ed. The mappi ng of HARQ processes to DRX/ DTX patterns coul d be

predet er ni neﬁﬁ%ﬂfd.%‘élnga EneSdfanaR r@éag‘sl%e't&bR%wﬁx ?Xtt@éxﬁ%ﬁld'%é-

signaling. [0058][1n the current 3GPP Rel ease 6 architecture, the RRC | ayer
i s terninat edttenmings oRMO1d BOsigHen aheasdhif tigneclyhhigher layertsignalifRQ pr ocess
activation t e NB o biEack il OF RN ABOW the
quality of s@?%ﬁnce (ég)lé@erégg%ny?nent g%%‘se{ ﬁg&fl\:/éll%@wl}tfbt}?g?oi da@an excessi ve
reduct i on i rtetthimatedvbethoRNEt130at Bheprleadsg esntréuehthe B toremassof t he
nunber of actj.vat.ed S, - X oMo i I
undesirably %CBIP’ %%éox% W@B%Wl@eﬁjﬁl}%bg&%gg%%ﬁé g I ns%{%ntaéaﬂr?gghhs gg?’ rate
during its aftéewvizeRaddesgesnamts ¢feble WERINE Odo awidaeexcedsivelreductiomm neet its

QS. Accordingl it . be ;useful t ave.the RNC 130 cQ L cat

i nf ormation tt%g nt}l]%’eﬂﬁt”a ated PIOETRY %’fg Wloffgl,&eol}m%%e\fg’?% %évagﬁielzo

acqui re t he profeasasah h abn-s¢hedaled opération weyld uhdBoablydorcettePTRU 1t1Be RNC 130
may estimate the nminj num nunber, of . pr.ocesses that need to be activated
2 i ven. SRS B B iR e A G brtshees 3RE rrdie B s e
gapabi ity ofre®6Vdroriiting chiinfee€ &tk IQER! 1ARBr8inge il thak BOwsefith@thavbehguar ant eed
it rate is and _has control .oyer the thr ut of.th gcess through
outer- | oop Mgr13gﬁwlc t¢d 100 Loyt P&%&@@ﬁéﬁﬁtﬁ?mflfg{%ﬁr ,
conmuni cat eshdvlithe NBM®MacQhird ARG RIrNGEHES BSsont dther Wigy. 120 t hr ough NBAP
signaling. The NB 120 ensures that the WIRU 110 has at . |east this_nunber of

HARQ processl@®HYct i vdAios@xamplanihetiie 13Gmay gsdmate the gugimyminygoRer of pj s

process may MERAGTbIAR): ehdiHeed RELNBLYRRA ak QAREhAGEL ol saPBdrk Yhe WIRTURNC 130
may provide the guaranteed bit rate to the NB 120 throu%h NBAP si gnal i ng.

Based on t hell§iransmissiensplhe RMEd 30 hpsthrpapepdity sfneptgraingibipepimptiontt i ve HARQ

processes arg kefuiddl ahat il WErditdB BRGaRCt! Al Ol Akl dal (RE OCesses
accordingly. The NB 120 may al so determ ne to deactivate certai nQprocesses

during per i ddsoughpirhefcthe ) process through outer-loop power control and HAR
profile management. The RNC 130 communicates this number of HARQ

processes to the NB 120 through NBAP signaling. The NB 120 ensures that the
WTRU 110 has at least this number of HARQ processes activated at any time.
Because of the simplicity, this process may be desirable for the NB 120.

[0060] Additionally, the RNC 130 may provide the guaranteed bit rate to
the NB 120 through NBAP signaling. Based on the guaranteed bit rate, the NB
120 estimates how many active HARQ processes are required at a given time and
activates individual processes accordingly. The NB 120 may also determine to
deactivate certain processes during periods of inactivity.

[0061] Alternatively, the RNC 130 may not provide any information to the
NB 120. Instead, the NB 120 may endeavor to maintain the number of active
HARQ processes for a given WTRU 110 to the smallest possible value with the
constraint that it never has to transmit more than one RLC PDU at a time unless

all HARQ processes are already activated. The NB 120 could detect the
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[0061] Alternatively, the RNC 130 nmay not provide any information to the NB
120. Instead, the NB 120 may endeavor to maintain the nunber of active HARQ
processes for a given WIRU 110 to the smal | est possible value with the
constraint that it never has to transmt nore than one RLC PDU at a tine

unl ess all HARQ processes are already activated. The NB 120 coul d detect
the transm ssion of nore than one RLC PDU by inspecting the content of

successful ly, = i - BRIV i efd t
flexibility Tom gﬁﬁl%%’? tﬁ%ﬁxﬁg}@b@gggg% gg&n%?m°g%t§ﬁsggryee%§i@g’[q0062] Any

ex to |
HARQ pr ocessdegpdedddtConPBHanbs apprdacteniovides gismRxpmexputitvdothoNBr ef er ence

changes det ejJy ﬂ@tdmg}’%)%lﬁlé)}%gorn%%(xﬁé@egﬂﬁted to the RNC 130, which may

si gnal those change in case of handover. [0063] In the
current statleogd]l the Ayt HARR pse@kss0hllddaRip phowes sed rekating MRRXMPAY 110 i s

allowed to usg,is indicated by the RNC.13 h | |.i This
signaling co‘fﬂ%%?rﬁgr i n %ﬁc%% ,esidﬁ{caﬁr%lgﬁd#é'qﬁ%?@#&%ﬁ%&g&ﬁbggggses for

t he WIRU 110130Wrhich maysipealahbsevchhngbsao a daget NBat26dn bysetdfibaidBvé20 as per

t he vari ous mes descri bed above.. .ln iti,o t RNC 13 ul d
indicate to I@ﬁ%‘ﬁWI'RU B efﬂ’ge?trﬁl%ﬁeé’lf ﬂéeefir%ggeﬁﬁ&ﬁ% BESEEY g‘a%g}‘eacti vat ed.
[ 00641Fi gur eWTRU 5108is fallowedlicage agnindicatod bxhe BN J30 thipduphd i Agrabing 305 of t he
met hod 300 Figure 3A articular, the inplenme ion 305 gllows the
ANC 130 N Hb s B v B PR R A e R A G SC A B oF 0o B or any
ot her d?el ay Vt%@RGWI‘;LI?—U\Zl_QO, mh%ﬁﬁyg)leactim&p%mhd ttiveédpy theiNB fmci ﬁpe&sﬁeefl 370), a
parti cul ar is prefer y provjde it ist_of potentially
activated HARGOY? §3§é563(°§‘£%cga@75') fn ﬂdft&nngg(‘?é}é&}gb f"f“l indjcate tp the, o

provi ded, t hgTRORU olhQ iAmlM] 898 AR BlocdskecRbeRtieated al |y use all HARQ
processes. The RNC 130 al so provides information tq the NB 120, preferably

t hrough NBAHOP&#laj d thisuneBiis e tlopy dipgramef an ppmmlaryimglsmeaiatingdiaet of HARQ

processes. [{RQontd £0 JriFa Ml BY. 14 BaRVIERNER Il 0B.allbhe 1B 120
begi ns de-activati n}ggl—llg\pRQ gr ocesses for which the interference in the
tl<fan

systemis t HBNgrldhs VBIRY)L10 sejemtimisn arnapity+ sweh rifor o1 af #%ai ns as

active the HRQ BLACEIRGEvE Upphblel. | DA Gl &RES WaBabDIETB) 370), a
particular WTRU 110 is preferably provided with a list of potentially activated
HARQ processes (step 375). Alternatively, if a list is not provided, the WIRU
110 may assume that it can potentially use all HARQ processes. The RNC 130
also provides information to the NB 120, preferably through NBAP to aid the NB
120 in determining the required number of HARQ processes.
[0065] After the WTRU 110 commences transmission, the NB 120 begins
de-activating HARQ processes for which the interference in the system is the
greatest (step 380). Additionally, the NB 120 maintains as active the HARQ
processes for which interference was minimal.
[0066] The NB 120 then continuously monitors the activity of all admitted
WTRUs 110 in the system with non-scheduled transmissions (step 385) and tries
to maintain the interference across all HARQ processes below a particular
threshold by changing the active HARQ processes as a function of activity (step

390). There are numerous ways in which to perform step 390.
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[ 0066] The NB 120 then continuously nonitors the activity of all admtted
WRUs 110 in the systemw th non-schedul ed transm ssions (step 385) and
tries to maintain the interference across all HARQ processes bel ow a
particular threshold by changing the active HARQ processes as a function of
activity (step 390). There are nunmerous ways in which to performstep 390.
[0067] One way is that when the NB 120 detects that a previousl y i nactive

WIRU 110 beC@Hﬁjl act i \ﬁ%&%ﬂb@%&‘tﬁ%ﬁqgﬁ détg%s]%}?at a‘i{ﬁe&}% I

processes fo rocesses e’ln r rence is the
| east. Alt er WIRIU/EIObecithesactive vheaNBI190 eletnigeetheFiRUdf dde bR pocéssact i ve, it

can swap its . L rocesses Wt et of ot.her active
WIRU 110, AdGT ?%’83&??@{ 11 FERD R EERR bt e e Ghe € s 3081

processes of Aerpatitélguf aprevbkikly hifivd WaR UNEID Heaﬁﬁnmmcmﬁre;ii: van svaapdtsact i vat e

ot her HARQ pr as where.in nce . j s mn| activity
resumes. g] ?\r?&?‘ﬁ%r}i&gge?rﬁéetsf‘??ewftb 'Etbr‘?afe a‘fﬁéhefzﬁc Ky Mﬁﬁ t he

i nt erferenceAmnfe@m kﬂ&@mnaoe;sﬁldameo ﬂeadtﬁdtecaiobwﬂme@lpkmgdee oone of the
HARQ processes .of o RU 1 fro t he nost, |nte ered ess to the
| east i nt er fRATEEN] Fﬁ&%r%goyé)s e&‘é‘ﬂe t‘ﬁ%ﬁtw?’h%n %Hpigg ﬁ‘A%@

interfer enCepz@é@%éesaédchFhrsQﬂ@$§ﬁﬁeﬁ&@§ceﬂ§)bmlﬂﬁl edlséh acﬁhﬁfy résumed. NMOSt
interfered with HARQ process_in the WIRU 110 i.s_deactivated and a | east

interfered WPPPIHARQ séltprpativg igrtats e iNB al4Y e donitse s gure 4

is a flow digermek of MBI HMAHQSPRe] ardl Jefe kA INOreRIREAS S8 of thOHAREGP! dance
with an alternative enbodi nent. Since the purpose of the EAPICH is to

mai ntai n an Rrpyaseas of preWITRIEhOLrom bl mestrinteriered BARQmrewsFhiodhe frassi bl e

bet ween HARQ, RS Qgéleﬁo&rs omeﬁﬁhat dhgqa&lﬁﬁmquaxpﬁl%pfgr@ﬁ&%g@s is
possible to the WRUs 1 70]In step 410 of the method 400 of Figure 4,
a syst em r esaliproeesegsidoes not i mcrease That is, a most interfered with HARQ process in

the WTRU 110 is deactivated and a least interfered with HARQ process in the
WTRU 110 is activated.

[0069] Figure 4 is a flow diagram of a method 400 of allocating processes,
in accordance with an alternative embodiment. Since the purpose of the E-
APICH is to maintain an uplink interference profile that is as uniform as possible
between HARQ processes, a group-wise allocation of system resources is possible
to the WTRUs 110.

[0070] In step 410 of the method 400 of Figure 4, a system resource unit
(SRU)is defined. Preferably, the SRU is defined to be a combination of a HARQ
process and a granular amount of an interfering system resource, such as rate or
power. The interfering system resource is preferably defined by considering that
in an interference limited system, such as a CDMA uplink, there is only a finite
amount of power or rate that can be utilized by transmitters simultaneously.
Usage of more resources than is available will cause interference and likely loss
of packets. Although in a preferred embodiment, the interfering system resource
is typically measured using rate or power, other measures can be used.
Additionally, required signal-to-interference ratio (SIR), received power, uplink

load, (i.e., a fraction of UL pole capacity) are measures that may also be utilized.
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(SRU) is defined. Preferably, the SRUis defined to be a conbination of a
HARQ process and a granul ar anmount of an interfering systemresource, such
as rate or power. The interfering systemresource is preferably defined by
considering that in an interference |imted system such as a CDVA uplink,
there is only a finite amount of power or rate that can be utilized by
transmtters sinultaneously. Usage of nore resources than is available wll

cause | “terf o> a?gs{ép‘&%%f! %%Eetﬁédsz%%%ﬁg%ref"tﬁ@@ﬂ?Faieﬂalﬁca%@ foer red

enbodi nent e intertferrn em resourceis t’ y nmeasur ed usi ng
rate or poweuhp VEERIEs 1Iﬁaelstfa{®salbaelbcémomsehe pmdchttailf@nmtivy embedjmientof

S gna! -to-i erfeer 08 55 ozraigl & g%k{@s Pr&gr%\)yedﬁzpo%\}l)\%fw siﬂ 14 ?é% ed(I
fraction of ore cap act tt are maasures""f1 at “may "al'so FI zed.
[0071] I n st eemdéla’d[bcﬁm‘edtthe samtehmd séfflubdd FRGsIr Defendime SRS the ©RAl Isocated to

the WIRUs 11 | n .fact | | t t h
enbod nont - GFTPRAUAGERYT BT R G vy am £D rapis B CERaHG., of
WRUs 110 i Spré@kspower)pihdn MARE ploeshsédvan HaaRodatsd- £ RRGulgadliGiRuderdDependi ng

oxampl e, 1 1 Fapter = HREST3 CR BT HHER FrAREF o S SE Lot he

al | ocat ed VviwitidRG g&bw@lelaegmm@hee FAQ%Eerbﬁr@-th@ﬂroVés@es ade ARRBANI sm such
as the E-AGCH. Al SRU processes within a ﬁgoup are_assuned active, and

therefore, afpstralacron deased onlytogriiqeqte SIEHE Withip dhaEreyp-i Oniivedl only to

al | ocat e SRUgaMihfi 6F SHGs B £BRupPhoLIHM to RARNERY thafneSRERU NL0AnGr OUP i S
possi ble to make sure that no V\}A)' 110 in a group uses a particular HARQ

process at @TgpR/eIese RAsticlBoARRhrogiss aEABISA tBRS-SRUs to WIRU groups may be

per formed bypgdjocat img §E§é§tlérpo§sﬁgﬁseto%@nmﬁg&ugbrﬁal§a$ e béridfed s the only
group transmtti ng, SI%St em resources are now exceed and successf ul

communi cat i ciklopati et singdowgnoaps sughéhatriiibis isite Qb EYP raasmitisgnt . t he
total number Sgg%‘?% Qxféaxrxo%d eic@e(?edca‘ﬂdl su sf@ﬁ( Gﬁﬁguﬁiragtl&pfsazlss&léﬁb er of

avail abl e SRR, ure 5 1s an exenplary diagram of systemresource
unit (SRU) efﬂ(bvmyat,lmnlmul@@tﬂcgrdme piesent; e toted medbeyedSBUsRllegated 4. I n the

exanpl e sho Eﬁ%}’%‘é&%tbe%o Xuxﬁﬁeﬁo?%'&%‘?&lé gﬁbsa system supports 8 HARQ

processes an can supported sinultaneously. No WIRU group is
al | ocat ed SFKDB73§uch tRigirei & iscanexenglaorg &@raml qftsgs;témrxesmece Hmw&&blﬁ) a total

of twi ce as e}/t%oglﬁflfz r(g‘)%%aanrcgw \flathle %l)eltho hﬁ\ﬁ ?&g ! Ilil%gg gfalmgfl i it

possi bl e tha occur FAnSM t at the
sane tinme. As Bfiawd, ithmbky beasumedithet Sgchemrsappdr’tm&ﬁtpdm pmcgsrsemzmi of WIRUs

110 designate ﬁ@ dﬁ
shoul 0 b noPEH? SRS FhebeietRd simplipimpay, AU Brilinir 15 any
nunber of gI’SRlH)éSSLﬁ:HIﬂﬂldi 1b&nﬁﬁ&xb@ls@llﬂ-&d;erf8¢énaé |Hsaiveng tmla)fmcsmm@l SRUs to
groups of aﬁ 110, t 12 | ocat i OfeéiSR [ stthe aI e% t he NB
120, prefer %Fs?rﬁj‘v? Hablghag &t ’P}Lfi“w PO G HiE ﬁfﬂv‘%o t wo
WIRUs 110 i Ryill de@urtif ¢Hel RTRUE Qup aartﬁar@hilm&h@daﬁnaﬁnﬁam sBiRkh in Figar4] There
are several advant ages and challenges_to a Iqlr oup- 3
he SRUS are allocated to groups of WTRUs I'10 de31gnate as Group 1, Group

2, Group 3, and Group 4. However, it should be noted that the depiction of four

groups is exemplary, and any number of groups could be envisioned. By

allocating one or several SRUs to groups of WTRUs 110, fast allocation of SRUs

is then signaled by the NB 120, preferably using the E-APICH, where the NB 120

ensures that no two WTRUs 110 in a particular group are allocated the same

SRU.
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approach as described in nethod 400. By grouping the WIRUs 110, scheduling
in the NB 120 may be sinplified. For exanple, HARQ allocations are

sem -static between groups and dynamic only within a group. On the other
hand, a group provides both sufficient freedomand sufficient response tine
to keep the interference profile relatively stable. [0075] Additionally,
signaling overhead nay be reduced since only a single E-APICH per group is

required. A RUs P 2 5RR A ISR J,EABJ ver, there
is no need fﬂg(r)%ndl Vi %%rég\%&ee?%g?ant 'l'téé% a V\ﬁ'RU 1 0. Agéarrlty?cu ar V\7I'FtU

110 can al wa%m)r@@hgnséeﬁcel@edmrree@p #e& sBpemaping theWJRLEN 1asdiegulingess by
rter ang | d3eg RRIY T be Hnti R bORL-ARNE. A RIIRMENSEe (IS IMES Load 10
an increase bemwselmtahpm:gubdomahaadnlyﬁhﬂsn prgn@iper@mrd;p djbematndgalgetdlpby not
updat na_a  bbil i, SYERIh R G ISR R YR B 1o
within a grauperfehelcglpmfﬁeu@dm@ymbrehead can be reduced. [0077] For

RU 110, l.eaves a cC i S . mai,nt ai ned int act, but

exanpl e, n

the B 120 B not " AKERATS g TmeiovirbeRRY bar e g e P a bR 1 2 Wi
110 elnt e(rjs aEMICHpSLgmy1&)@qaﬁdedmumtg§ln@ﬁnwgnﬁiprhaﬁtolﬁt:ﬂhmnm for
exanpl e due in r.ou revi.oys gavin £ new group
g e or oat bl Mot Bodorbnbr R 3 e o dene enmeritos 110 ray
subsequent | y Abeiraeded WIRW heo Bahlyags Bagatht@l M of 18sfveeas e, gitdie NB 120
may occasionally have to reconfjgure the groups. However, this wll likely

be a very i nifBRRERtessbepRoviding Mome SBNEiAEY S5MeHRE &9edul er of the NB 120,

the rate reqgpyegd or We‘bbﬁ%§mfﬂo%ﬂtéﬂénﬁh'&vgfwllsdg’-x@uﬁ’ina REdMRUs 110
may vary. Therefore, there are variety of ways in which_t ormthe

groups. [ 0070] Feorpdakethpykich mpay leatl 4p ABRDETE3ER lrgﬁlgagh%w%eﬂrq x@8is The
nunber of WIRLSehlBaPed m&ﬁé&'ﬂ&i B¥Pot t&%diﬁﬁ‘geﬂfulfr up S} titfe AWARU 10Ul ar .
i ndi vi dual resource,” (e.g., rate, powe HA rocesses) per group nmay be
fixed. A grcumsersor leaves a group. Because a partlcular WTRU 110 only needs to know its

own group and its ID within a group the group update overhead can be reduced.

[0077] For example, if a WTRU 110 leaves a cell, it group is maintained

intact, but the NB 120 does not allocate any SRUs to that WTRU 110. Similarly,

ifa WTRU 110 enters a cell, it may be added to a group which has an opening, for

example due to a WTRU 1n a group previously leaving a cell, or a new group may

be created, with this WTRU 110 as the only member. Other WTRUs 110 may

subsequently be added to the newly created group. In any case, the NB 120 may

occasionally have to reconfigure the groups. However, this will likely be a very

infrequent event.

[0078] Depending on the scheduler of the NB 120, the rate required or

services supported by the group size of the WTRUs 110 may vary. Therefore,

there are a variety of ways in which to form the groups.

{0079] For example, the total SRUs per group may be fixed. The number of

WTRUSs 110 per group may be fixed. The total of a particular individual

resource, (e.g., rate, power, HARQ processes) per group may be fixed. A group

may be comprised of WTRUs 110 with similar receiver characteristics, (e.g.
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may be conprised of WIRUs 110 with sim lar receiver characteristics, (e.g.
Multi-in-Multi-out (MM enabled, Type-x receiver). A group may al so be
conprised of WIRUs 110 with sim | ar channel qualities. [0080] Al though

mul ti pl exi ng and signaling options for group-wise E- APICH are simlar to
t hose descri bed above for the per-WRU fast allocation, the signaling
options may need to be nodified. Since all HARQ processes are assuned

active for qwgrtpﬁpMultkL@utEcMﬁﬁU) eRatfled i MR-xTrkeiv&g] Ud@sodp@agralépPbd ndex of
the WIRU 110 to which this process is allocated, A special 1ndex or

nonexi st i ng WPREseheleWTRE 18 Witesimilar hannehaualiki® process for al |l WIRUs
110 in a grogggo)l Oosjzﬁgﬁgﬂlgﬁ'rﬁﬂl@i ploking ARA Isnblifk %Pﬁbl'xé"g)rvér@uﬁ Ayieng. of

transm ssi on may not ractical for a group t Ougasélt may be used as

an overl ay f@?l%mlsngllmﬁ-e tMR@eWJ(bé(és@ve fqréhﬁ perYETRY ﬁquabPll, thg el d, a

synbol , t wh cﬁ@dg‘g I tes whi ch
W'RU 110 i sesp%lran@lﬁ% dé%i%hﬁ )ml){ Fg‘%ﬁd td ﬁ?—i:éfg%%-berdocg{snge g‘?:ld as gjlcg Sgéja or
non- exi st i ncpsyiRed aqtd'eforrwgmbm thesEdXG(thuamgchaTEI ochxles tmomm e each

WIRU 110 may of QE géf%@trﬁ%ﬂ t%pOS?l%rthlgr}])r(())cLssa b'lfoc;te ! % specia mﬁ g' cate that

t he WIRU assi gne i'on Feannot USe t he process "1" may

i ndi cat e t hatxisting WI'RU iadex musgbé h@dpabmnthelIéARQrmc@ssforAHWTRTds\alO y, one of
the positions of the bit field m ght be assigned to no specific WIRU 110,
and rather B8ARE%¥to indicate that the process either can or cannot be
used by any,[OOﬂl]aII MdlmMIWﬂjﬂxcﬂth(gnamﬁg)eﬁ]tﬁhiggbétrﬁnénm'sa'ofﬁ hmawndé agr am of

a net hod 60Q of %ll fatl ng Igr tglg %%ast acc rdance ﬁn g)ﬁn aIt rnative
enbodi nent . &P ag g &HTPY RGeS r?ér‘i‘f‘ovﬁr?‘y (S %IHP% %perati on
rra%/ be enharm&Hleyo@@mdu&g;ﬁBtéuéimmh bet@iat, a@kmsblg(mal ifudti b fieldis hsede s eﬂough
information to a R or rce within
t he constraNﬁ?%%&’d Jb@g‘qdﬁfaf‘f‘?é”n’&mf{# g‘? ﬁbe%% 8@ :

si gnal i ng ofprlsUémI‘ﬁdémﬁu%ﬁ&brwéﬁﬁwamﬁ@éxammm&tmme such
that the HARQ processes are restricted and stag Sred for the WIRUs 110 so

that there |I§”°‘Efs§ FeBeRRIRtRgark A R 410 maybe avsieaRr g Pesitipro el g esses.
However, thig» Hﬁ? $nd1@fte R OLSWATHU 5@&;\4@ k& @i Asdsitionlcdn ¥ us@tieqfscedhi ch can

cause hlgh |nter erence durjing some rocesses,

hile a “1” may indicate that the W can use the particular process.
Additionally, one of the positions of the bit field might be assigned to no specific
WTRU 110, and rather be used to indicate that the process either can or cannot
be used by any, or all, of the WTRUs 110.
[0082] Figure 6 is a flow diagram of a method 600 of allocating processes,
in accordance with an alternative embodiment. In the present alternative
embodiment, non-scheduled operation may be enhanced by sending minimal
downlink signaling that includes enough information to a WIRU 110 for
dynamically changing HARQ processes within the constraints specified in the
downlink signaling. The current RRC signaling of HARQ allécation for non-
scheduled operation may be made such that the HARQ processes are restricted
and staggered for the WTRUs 110 so that there is a smooth WTRU load
distribution across the HARQ processes. However, this does not smooth out the

voice activity variations which can cause high interference during some HARQ

processes.
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(0083] The RRC signaling of restricted and staggered HARQ al | ocati on may be
utilized to enhance non-schedul ed operation. In step 610 of nethod 600, the
RNC 130 makes a HARQ all ocation. Once that HARQ all ocation is nmade, a
known-control | ed pattern/hopping allocation nmay be utilized (step 620).

Thi s known-control | ed pattern/hopping may be used to nove the WIRUs 110
that are on top of the RNC 130 aIIocation in such a way that the | oad of
W'RUs per HAB@B roce I I.NS t {

snoot hed out “across Wo eaic}lsn OP Pm e'edraéll agg%rﬁx%ﬁ%%té%t#tnr%éfl ed

pat t er n/ hoppbegtililied tto bxﬁi\ﬂrﬁﬁn&ﬂ@bh&ﬂﬁi@ﬂ bserhhen vhmrste;t 6 e nodthadbb@etlect i vity

whi | e not di r distrib n achle ed by
restriction gﬁg ﬁo ‘8@% % tlB’Po é‘s?ggféat%g%t?elj) ?Iills ‘Fhi’y be
bouri ded 3e| m\éwbycoatzmn@d §ﬁthaﬁmioo 4@16_}]dgiﬂmk FHDCASH ba:ullmamai {(step 6208t ’nh$s_ _
restricte st agge e kn control l.e |ng|s
sent to a paftq'euf g‘? 05,};(?9@ }’%‘Péﬁﬂ%’%ﬁfs‘?dﬁoéﬂw&ﬂ?e&g‘ﬁ%m

exanpl e, it sRyophst t58 NG Y3RRGo&tgNh isAch Bfwadtthat tl&k)waﬂlomW’BRIgQ@bﬂ ng, such

as by the new physi cal channel I%QAPI Cqu ghalin tg descri bed above. The
pattern ray RfiR&ASE AeTaRing aF belges Bpt therkeics AVt Nemapothed|ont 88%%n on a

sem - stati ¢ HARGSproksER. PR8I BRASRWh R ohirited pitRrhEMiREdistil@eAt | ons due
to changes in the system such as in | oad-variations. 0085] Additionally,

the known- cotitdBNeosRs thayrartgnsepyisrpchiyy whkenetdistpehing Bre WEBUdead er n t hat
gener al | y pr (ﬁ§1§'{b\ﬁ%nﬁogﬁedt9 Q&IQQH%SJ Qgstﬁztu;nl‘%ﬁld\él-@é%nﬁ% Qf aﬁﬁoéegfes HARQ

processes, as provided by the RRC allocation of non-sched d operatl on.

For exanpl e, Additippally, dk enayhbe ﬁoewhdedf bﬁé@‘ﬁ]d&’n{ilfa’ln sabgshilety HO¥RQHAREYeRT ocesses,

fromthe inijjQkt atd Q N a nultiple of TTI period that may
be specified |in Ii‘glé&gr éo Eﬁ{ si gnal ing. The sequential hopping is

circul ar oveﬁ0084ie na%l‘hﬂlmowmrmeﬁ’mﬂﬁdHmmmswtm&rh@llhb\ﬂﬂ‘ﬁﬁb
direction is ked do o
10086] Al ter n1 % 6§ %n‘&y&lﬁ%&%w&y )éa%ln][lﬁe thtgn isgéegpﬁtbbm processes

to the WIRU ﬂwlmgcbrtobl&r\ﬂﬁﬁuhmk@xgnayng,hsoph aabwtigz ndvephyseal oaingal Ey wit h

sone nul ti pl TTIs le n t ﬁﬁﬁ r S ling. In

anot her alt e‘glrjla I?Ivéna? Pf‘flji‘b‘“’ﬁo}gg‘fe H)% rél%\in\%ﬂzéeﬂ 1aés(:"e on a

pseudo- r andotimpat tering andl/tséselohmppl sngn~|9mtlc(bdms pém}n‘meyibdayedalad:tcoﬁn@t her

?gmghm; :;?tnal ! ne%lou.lsoﬂ Qtlons Xue toc glggbeggn t%LatS}(?srthgts{lc dsmﬂ)ad-\\/r\?al.-na 1c;|'nso may
[0085] Additionally, the known-controlled pattern/hopping may take the

form of any pattern that generally preserves the load balance of the WTRUs 110
across the HARQ processes, as provided by the RRC allocation of non-scheduled
operation. For example, it may take the form of sequential hopping of HARQ
processes, from the initial RNC allocation, based on a multiple of TTI period that
may be specified in RRC or other downlink signaling. The sequential hopping is
circular over the maximum number of HARQ processes and the hopping direction
is picked randomly, for example, with a 0.5 probability.

[0086] ~ Alternatively, the RRC may initially allocate a set of HARQ
processes to the WTRU 110 and the WTRU 110 may "hop" among them
periodically with some multiple of TTIs specified in the RRC or other downlink
signaling. In another alternative, the WTRU 110 hopping may be randomized
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si gnal ed nunber of processes to be used in each cycle of 8 processes, for
exanple, or the WIRU 110 nmay randonml y decide, each TTl, whether to transmt
or not according to a probability that may be signaled to the WIRU 110

bef orehand. In another alternative, the probability could depend on the
WIRU upl i nk buffer occupancy that is defined by the network and signal ed
bef orehand. [0088]Figure 7 is a flow diagramof a nethod 700 of allocating

processes, iyn_accordance with an.alter [ . 'IT%Q : & et hod 700
descri bed i nbrgl'if3 g?ﬁ %P??“%ﬁ/iﬂbé%‘r‘ %%%rsne%nd&gésh\éﬁ%ggggﬁq%’n %ﬁf?lﬂ{r ansgr?ssi ons
are randon ytbel deetndidkBignplng.i cul ar WIRUs 110 during sel ection

opportuniti hes sel ecti oppor t.uni t.i ever Tl ere Mis
preferably ga%ﬂti pl jnéﬁeg"tul"f’gﬂ?roﬁ%lm tﬁ‘?ﬁ)gl?ee@frﬂmﬁs P 5%%%%1—;1—? S‘(S‘S‘?tg, 8, 16).
The WIRU shastigrthlddenymiteer @Dprotagésad bt hsedun badhi aytie of 8 prpedssed, for sedreple, P HARQ
processes on i it is allowed fo,transni ntil . the next selection
oppor t uni ty.or\[%g?)g@ql'lflﬁ 1%6&%?3’7’]?\3},50’{43(9‘1% %nbitré[ﬁsw ethey goc‘ir%‘ﬁn%ﬂfﬁ?tt unity to
each HARQ praResdmg tbh ofdabiity that heayRANignaRit6lgR WTRE! 180 berehanhdbRbi | ity
between 0 and 1 for each of the al] owed HARQ g%ﬁgmtj\é\ﬂhpﬁmt e sum of

r
the probabi |39°H8E aftsrnative, herrsobphilitysoald ‘Bﬁ’ﬁﬁ‘ﬁ)g fle RAN to
favor some peAGREEEHOYLIefeABY She RASREk S Sukdled Bebhsnds | nterference

generated from schedul ed WIRUs. 110 and intercell interference. The random
di stributiord0¢38t i s Figwg Ttipadleretisgraper papethpt Serdedlecatinggrgiessesd by t he
RAN to the WIRLLIAD QiR SBtekARivel b8, TR IhOmei3@F00 RS ABBA B S MRy be

achi eved using any of the signaling nmechani sns descri bed above. The

paranet ers dhgutse’, SRR rrgcasprsi wsegden nplinko (Ealcaymmepionpare modoghbup of
WIRUs 110 Orsefeffeqdl IpaWﬁpasr V&@ﬁ?@ﬁl@@&ﬁng éaoe'ti(ﬁz\%ﬁfli gﬁé%unmaqﬁé deRectlidte

paraneters may lge hade at the frequency at RUs 110 sel ect HARQ
processes oroppertanisiepogsnr pyasyMehdls, wheool]inpreserably asmubiaie efthe el t uni ty,
the WIRIJ 1 i ' | at st t oS d from
the RAN (st cipagyt AT biefiRes (P 3 RO (8w PRURRL MBI S ol BAEES, )
randon y seltbotughchighddARGrsrtocelest BnidABQ proteseesi el whidbciéds eoyed &p 730) ,

taking into t%é%{l%ligﬁmtéhg%e£é‘s%1e%%kl§8£ﬁo‘%ﬂnﬁ{y‘?babi lity of each process.

[0089] In step 710, the RAN assigns a selection opportunity to each HARQ

process. Preferably, the RAN provides a selection probability between 0 and 1 for
each of the allowed HARQ processes, where the sum of the probabilities for all
HARQ processes equals 1. This allows the RAN to favor some processes over
others, based on such factors as interference generated from scheduled WTRUSs
110 and intercell interference. The random distribution that is used to select the
HARQ processes is signaled by the RAN to the WTRU 110 or WTRUs 110. The
signaling of these parameters may be achieved using any of the signaling
mechanisms described above. The parameters can be signaled individually to
each WTRU 110, to a group of WTRUs 110 or for all WITRUs 110 at once.
Preferably, updates to the parameters may be made at the frequency at which
WTRUSs 110 select HARQ processes or at a slower frequency.

~ {0090] At every selection opportunity, the WTRU 110 should retrieve the
latest set of parameters signaled from the RAN (step 720). The WTRU 110 then
selects a first HARQ process by randomly selecting a HARQ process among
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[0091] If another process is required (step 740), then the WIRU 110 random y
sel ects anong the remaining processes (step 730), taking into consideration
the selection probability of the remaining processes. The process continues
until the nunmber of processes on which the WIRUis allowed to transm t

until the next selection opportunity (P) have been selected. [00921In order
to support synchronous retransm ssions within a HARQ process, preferably

the WIRU 110,800l REA Oty i oEhEbe o] Sleibn pFRiRROCCSS once

t he current ocess s conp or exanpl e once a positivé ACK has
been recei ved each poeessaxi mum nunber of retransm ssi ons has been net.

[ 0093] Alt houl}ﬂﬁQfdhe f el?ta'ﬂ ﬁl%r %gceg% egr?e regr(.ﬁc ?eﬁﬁf 'tﬂgﬁj thg Vqu%Upf %f erred

enbodi nent s articular I na eatlUre or el enent can be used
al one wit houxtanﬂbmlyoB@iecrtsfaa:admg dlse aemiamhmmdzcssse$ (step PI0Rf éakiegl iswbodi nent s

or in various cq nbi nat oni \{\a'th r vlvith{)tt ot h.ernf%géetége%s,l%nd oeclesesrrents The
net hods or fi°BW 8’??5’1"? ?9%1838“%&91 e ﬁﬁlr%lﬁ%lﬁfegopl Nod conput er progr am
sozI t vvarfe Orcofxtlh?%w.ﬁﬁtll theghtahjeresfopdte@desi on arhmtnﬂmt WrI‘Rr(B?aajalbcbveedstoor Exge I

medi um for execu en pur ppse, ¢ u ocessor. anpl es
of conput er - t,rm E‘%‘*&Hﬁ%&seﬁ%ﬁ% ‘{)rﬁ “i?(dgygavreg)ﬁan 8‘?11?9 ‘ﬁfermry (ROM), a
v cos. Imanet to et e steh B e ake and. rmovable di Ske.
magnet o- opt .Rfa‘resmﬁérﬁ%ﬁﬁ*egwafiéﬁ Q*ﬂﬂ,H’i“Lfi %’ﬁ%geégo‘ﬁﬁi Rasrest aideferanty di git al
versatile dIHKRQ(ﬂ'ME@é ondeQ80 4h2uht HRRG ﬁb&@@&&@m@lquhmmﬂwomm Of

exanpl e, a general purpose processor, a special purpose processor,
conventi ona|p05myeé’5€§6has l%feﬁir@ﬁe’c"ﬁﬁ O’é’ibgl%mﬁl*’@é)é‘é@?? 0‘5 Sm%a“:S‘ﬁP%%ﬂ i ty of
m CI‘OpI‘OCES%@ﬁ,mé@ne or nore microprocessors in association with a DSP
core, a controller, m crocontrol ler, Application Specific Integrated

Greuits (AdPRR3, Fi eﬁlﬂlqﬂgbéh%f?ﬁ%P%afda‘tlém%@tﬁéf/% PRy the prefrred  any

other type Oécmﬂomxﬁ&{térlﬁgaﬁicﬁ%' cgmﬁ){nglmn@@qmeaam%to%fenﬁe BiDBe 1sdd0095] A
processor in association with software nay be used to inpl ement
alone without the other features and elements of the preferred embodiments or in

various combinations with or without other features and elements. The methods
or flow charts provided may be implemented in a computer program, software, or
firmware tangibly embodied in a computer-readable storage medium for
execution by a general purpose computer or a processor. Examples of computer-
readable storage mediums include a read only memory (ROM), a random access
memory (RAM), a register, cache memory, semiconductor memory devices,
magnetic media such as internal hard disks and removable disks, magneto-
optical media, and optical media such as CD-ROM disks, and digital versatile
disks (DVDs).

[0094] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.
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a radio frequency transceiver for use in a wireless transmt receive unit
(WIRU), user equipnment (TIE), termnal, base station, radi o network
controller (RNC), or any host conputer. The WIRU nay be used in conjunction
wi th nodul es, inplenented in hardware and/or software, such as a canera, a
vi deo canera nodul e, a vi deophone, a speakerphone, a vibration device, a
speaker, a m crophone, a television transceiver, a hands free headset, a

keyboard, a fhygt oot he(5%%%%%%ssofaatleﬁM@sxwmgﬁg%eemmﬁ@mt unit, a

liquid crysta i spl ay isplay unit, an organic light-emtting d| ode
(OLED) di splasadimiréquencydirgisceivenfosise iph ayetess traneitaeqsivayert (WIRH)deo gane

Py oy "0 e B HOARLRR), BEBDE s LY AN Bk BB RFNGLER et Tk
al | ocating t‘@tbrrh@ta:umpnwtu CPheeW&RU m&qubeshse(dl—idﬂ@mprouoasmels quu@sw rel ess
Co Cat o ST WSk g Phe} S0 gl B, BRI LR Ve, U

further cormhbcmlagadﬁﬁarpmmm ng @l@alaﬁphmt |wmerat1dearemcvah| makézatae for each
of a parti cul

recedi n
Srbod, aent P HOR bR TR Lrenssrier i PRYIEs deadchgr MEbEIEy dot Yone
WFRLJ’ }A/ner ei BlubtoetH® giahle] NCirdglemcy hddakiéd/ MO unieas tiqualt ¢rpstabt at edf or
eac (0] a pa ti.cu PrQcesses I n, an
Cabodt ment - RIS hRA G o preeniadisbiem e Aa O LD Bl o vrRL

activating ofdi gﬁaprhhMablaB}Qr 8 ohedid %)ﬁyé@a V%R@@égta@ssmb&ulacapm@me with an
activation or deactivation state ach parti Céﬂ ar |1 ARQ processes

cont ai ned i rPTPWELTr BRUPRAY wirglass local area netWSrk (WW%’BH ye in any precedi ng
enbodi ment wherein at | east one WIRU utilizes non-schedul ed transm ssions
with a two mllisecond (2 ns) transmssion tine interval (TTl). 6. A
nmet hod as i nO898} pr edadbedimentsodi nent wherein an i ndi vi dual

1. A method for dynamically allocating hybrid automatic repeat
request (HARQ) processes in a wireless communication system including at least

one wireless transmit/receive unit (WTRU) and at least one Node-B (NB).

2. The method of embodiment 1, further comprising determining an

activation or deactivation state for each of a particular HARQ processes.

3. A method as in any preceding embodiment, further comprising
transmitting a signal to the at least one WTRU, wherein the signal includes the

activation or deactivation state for each of a particular HARQ processes.

4. A method as in any precevding embodiment, further comprising, in
response to receiving a signal, a WIRU activating or deactivating a particular
HARQ process in accordance with an activation or deactivation state for each of a

particular HARQ processes contained in the received signal.
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HARQ process is activated or deactivated each tinme a signal is sent.

7. A nethod as in any precedi ng enbodi nent wherein a bit in a signal

i ndi cates an activation or deactivation state of a particul ar HARQ process.
8. A nethod as in any precedi ng enbodi mrent wherein a particul ar HARQ
process is indicated by a transm ssion tinme of a signaling. 9. A
nmet hod as in any preceding enbodi ment wherein, in response to a signal, a
WIRU changes theg Stat%h hola8% Bh AL GFasaRy embodiment G hefifTBk MOG: 8% 1 n_any
precedi ng enbodi ment erein a W angeés HARQ processes in an active
state to a dWARU wsiligesanen- amdmmrwrm%@@smth @ tye geillispeonst @ wst o an

active state, §£1 ﬁt edpas in any precedi ng enbodi nent wherein a
transmtted s?nmn mon %Re gctlvatlon or deactivation of all HARQ
processes. 12 A method as in any precedi ng enbodi nent, further

conprising defl n| nng\&;efg sV\frqler ?{tq':'l]‘ec% f:nlré Ao %hrgent%he?él% ah}él%{ﬁrbu?ifent ative

of an i ndi vi dual CESE i ue of each
i ndi cat es anHARK pratdsslis ativdedot ideativatedshell Gmefa shglml iegnésent ed HARQ
process.

7. A method as in any preceding embodiment wherein a bit in a signal

indicates an activation or deactivation state of a particular HARQ process.

8. A method as in any preceding embodiment wherein a particular

HARQ process is indicated by a transmission time of a signaling.

9. A method as in any preceding embodiment wherein, in response to a

signal, a WTRU changes the states of HARQ processes.

10. A method as in any preceding embodiment wherein a WTRU
changes HARQ processes in an active state to a deactive state and HARQ

processes in a deactive state to an active state.

11. A method as in any preceding embodiment wherein a transmitted

signal indicates the activation or deactivation of all HARQ processes.

12. A method as in any preceding embodiment, further comprising
defining a bitmap wherein each particular bit is representative of an individual
HARQ process and the value of each particular bit indicates an activation or

deactivation state of the represented HARQ process.

13. A method as in any preceding embodiment wherein a transmitted

signal includes a set of allowed HARQ processes.
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13. A nethod. as in any precedi ng enbodi nent wherein a transmtted signal
i ncludes a set of allowed HARQ processes. 14. A nethod as in any
precedi ng er nbodhhent wherein a WIRU begi ns usi ng al |l owed processes upon
recei pt of a signal. 15. A nethod as in any precedi ng enbodi nent
wherein a WIRU begi ns using all owed processes after a particular tine
del ay. 16. A nethod as in any precedi ng enbodi nent wherein a

transmtted signagl, in . gggg'l' i =1 ] j

deactivating a peai?1 ti c‘ﬁh’%g%aﬁgép%r ceé"é‘?‘{g e%hﬁﬁeﬁwhipe?rﬁe% mmggegﬁls any
precedi ng entodg akewedwreressas upon recappf 4 8@nali gnal is transnitted to a
singl e WIRU. 18. A nethod as in any precedi ng enbodi nent wherein a
transmtted signal is transmtted to a group of WRUs. 19. A net hod
as in any precedilig eihethadenin adypretedingrompdinémtgherdieaii TRl bémnenhanced

dedi cat ed channel .. (E- absqol ute grant .channel (EAGCH). 20. A
net hod as in"“$ alﬁé‘%@éﬂf’%ﬁse&?ﬁ%ﬂ?%ﬁw afrtﬂl?eﬁ%aa%orrpri sing defining
additional interpretations for the information bits in the E- AGCH.

2L A method as ip any preceding embodiment, turther comprisiag,defining an

signal includes a probability value for activating or deactivating a particular

HARQ process.

17. A method as in any preceding embodiment wherein a transmitted

signal is transmitted to a single WTRU.

18. A method as in any preceding embodiment wherein a transmitted

signal is transmitted to a group of WTRUs.

19. A method as in any preceding embodiment, further comprising
extending the enhanced dedicated channel (E-DCH) absolute grant channel (E-
AGCH).

20. A method as in any preceding embodiment, further comprising

defining additional interpretations for the information bits in the E-AGCH.

21. A method as in any preceding embodiment, further comprising

defining an additional communication channel.
22. A method as in any preceding embodiment wherein an additional

communication channel is an enhanced active process identification channel (E-

APICH).
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22. A nethod as in any precedi ng enbodi nent wherein an additional

communi cati on channel is an enhanced active process identification channel
( EAPI CH) . 23, A nmethod as in any precedi ng enbodi nent, further
conprising tinme-multiplexing an E-APICH with an E- AGCH. 24. A net hod
as in any preceding enbodi nent, further conprising code-nultiplexing an
E-APICH with an E- AGCH. 25. A nmethod as in any precedi ng enbodi nent,

further comprising def g eANGEd - HAdbALARRIAY kurbIHFeOL ANk dRRI I T er's

(E-RNTI's) for nonsched ransim ssi ons. thod as 1 n any
precedi ng enbolipkems s BrARICHEwNBRE-AGEHIef i ned for groups of WIRUs.

27. A method as in any preceding enbodi nent, further conprising extending
an enhanced rel ative grant channel (E-RGCH)/enhanced HARQ i ndi cat or channel
(E-H CH). 228. Ametod adiremyiprecadipg probodidient) fatheydbmernising fadet her

conprising multiplexin i tional nel with an E- RGCH E- H CH.

29. A net hoam}ilt§l |%I%VQE§%%§%?‘H5 ér‘ﬁlboé:é@t, further conprising spreading a
transmtted signal with a spreadi ng code. 30. A nethod as in any
precedi ng enbodi gent,, further conprising. nodifvying a_.high speed.synch
control channel ?515 wﬁnga? Hblggﬁé’rﬁcc?gin\ga‘ﬁl%%uﬁ%‘bt’ 5%%@?3 ﬂ‘?r&ﬁﬁng

i nf or mat i on.defining enhanced radio network temporary identifiers (E-RNTIs) for non-

scheduled transmissions.

26. A method as in any preceding embodiment wherein E-RNTIs are
defined for groups of WI'RUs.

27. A method as in any preceding embodiment, further comprising
extending an enhanced relative grant channel (E-RGCH)/enhanced HARQ
indicator channel (E-HICH).

28. A method as in any preceding embodiment, further comprising

mtﬂtiplexing an additional channel with an E-RGCH/E-HICH.

29. A method as in any preceding embodiment, further comprising

spreading a transmitted signal with a spreading code.

30. A method as in any preceding embodiment, further comprising
modifying a high speed synch control channel (HS-SCCH) to include activation

and deactivation information.
31. | A method as in any preceding embodiment, further comprising

modifying a broadcast control channel (BCCH)/broadcast channel (BCH) to

include activation and deactivation information.
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31. A nethod as in any preceding enbodi nent, further conprising nodifying a
broadcast control channel (BCCH)/broadcast channel (BCH) to include
activation and deactivation information. 32. A nethod as in any
precedi ng enbodi nent, further conprising nodifying a nedia access

control -high speed (MAC-hs) header to include activation and deactivation

i nformati on. 33. A nethod as in any precedi ng enbodi nent, further

conpri sing requi Khng : Lld oSG u i -x{gDRX) or
di sconti nuous trg%sm%sﬂy%w %%(31 %Tn& ﬂré&dﬂfgi_ A %?ﬁbzu’ggéfﬁﬁa"ﬁﬁl recedi ng
embodi ment , Hodifiheg acomdid sceegs aantxp-High spetch @A) htederctd maclegs i nk

transm ssi on;ctig%gg %A/\A'@Cgivggoﬂﬁ%r%%processes. 35. A nethod as in
odi ment” wherein i

any preceding e a serving NB of a particular WRU
transmts HARQ process changes to a radio network controller (RNC).

36. A nethod as LR an recedi ng enmhodi nent Lei RU. mai nt ai ns active
and deactive st a?g’s o‘¥ n%&%ﬂﬁ?ﬁ? 6%3%@6’5“\/%2@& %I%goﬁé?ﬁ%’ ?lh%ﬂ-‘gn??glr%lesg]gdedi cated
channel ( E- D@hfpiring a WTRT1B ot étiliet diedntisuius raception €0BH) mgdiscuntiduownt ,

further conprisi ng .an estimating a m ni mum nunber of HARQ processes to

be activat edFansm! A nmethod as in any precedi ng enbodi ment, further

conprising defining a systemresource unit (SRU), wherein the SRU includes
at | east one HARQ, proces nd .an interferin st resource. . 39. A

method as in ansgfﬁe H’reﬁb" BArHRRICe ’PEFP%B‘?%)@BEE}’?E%@%SB@&W ng an SRU
to at | east NB&n ¥WA&Uer cell detecting uplink transmissions from a WTRU on new HARQ

processes.

35. A method as in any preceding embodiment wherein a serving NB of
a particular WTRU transmits HARQ process changes to a radio network
controller (RNC).

36. A method as in any preceding embodiment wherein a WTRU
maintains active and deactive states of HARQ processes when changing the

enhanced dedicated channel (E-DCH).

37. A method as in any preceding embodiment, further comprising an

RNC estimating a minimum number of HARQ processes to be activated.
38. A method as in any preceding embodiment, further comprising
defining a system resource unit (SRU), wherein the SRU includes at least one

HARQ process and an interfering system resource.

39. A method as in any preceding embodiment, further comprising

allocating an SRU to at least one WTRU.
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40. A nethod as in any precedi ng enbodi mrent wherein an interfering system
resource includes rate or power. 41. A nethod as in any preceding
enbodi ment wherein sane nonschedul ed SRUs are allocated to a group of

WI'RUs. 42. A nethod as in any precedi ng enbodi nent wherein when a
WRU enters a particular cell served by an NB, the WIRU is added to a group
of WIRUs where an opening exists in the group. 43. A nethod as in

any precedi ng engdi el (yielGh BnyPledin VLR EREEL FheRAL intdlidincel |
served by an NB, the WIRU I1s added as the first WIRU in a new group.

44. A met hodsyatent resewrge prcbules ratg oenyorti nent wherein a size of a group of
WRUs is defined by a fixed nunber of SRUs. 45. A nethod as in any
precedi ng enbodi nent wherein a size of a group of WIRUs is defined by a
fixed nunber of WIRUSA tiethodde$ imeny lpeeqgdimgpenshodenent wherein4éam@Anaet hod as in

any precedin odiLpent rein.a size roup of WIRUs is defined by a
fixed total %?g%§e$§ |6?’3@?”?%@8%?58“%@$%E@3%%. 47. A nethod as in

any precedi ng enbodi ment wherein an individual resource includes any one of

the follow ng: rate, power, and HA [ OCesSS. .. 48. A as in any
precedi ng enbodi ifént ‘gﬁ\gﬁbﬁdﬁsé" §?3E%Rr96@“¥ ed?%ogﬁn%qt%efﬁgwlgngg\&?ﬁgjd by WIRUs
havi ng si m | @ttefsec phrtiiulaehall aeived it arc NB, the WTRU is added to a group of

WTRUSs where an opening exists in the group.

43. A method as in any preceding embodiment wherein when a WTRU
enters a particular cell served by an NB, the WTRU is added as the first WTRU

in a new group.

44. A method as in any preceding embodiment wherein a size of a group
of WTRUs is defined by a fixed number of SRUs.

45. A method as in any preceding embodiment wherein a size of a group

of WTRUs is defined by a fixed number of WTRUSs that define the group size.

46. A method as in any preceding embodiment wherein a size of a group

of WT'RUs is defined by a fixed total of an individual resource per group.

47. A method as in any preceding embodiment wherein an individual

resource includes any one of the following: rate, power, and HARQ process.

48. A method as in any preceding embodiment wherein a size of a group

of WTRUs is defined by WTRUSs having similar receiver characteristics.

49, A method as in any preceding embodiment wherein a size of a group

of WTRUs is defined by WTRUs having similar channel qualities.

98-



49. A nethod as in any precedi ng enbodi nent wherein a size of a group of
WRUs is defined by WIRUs havi ng sim | ar channel qualities. 50. A
nmet hod as in any precedi ng enbodi nent wherei n HARQ processes active for a
particular group of WIRUs are included in a group index in an EAGCH.

51. A nethod as in any preceding enbodi nent, further conprising an RNC

al l ocati ng HARQ processes. 52. A nethod as in any preceding
enbodi ment, further conprising allocating a known-controll ed
pattern/ hopping for a WIRU. 53. A nethod as in an recedi ng

enbodi nent, furthlr compthod anig any areseding embodamrniovirereis peagesses
pat t ern/ NopRlcAde o odoalfilar group of yﬁéky%{éﬁépﬁﬁﬁéﬁx i grgo%ggn@éfﬁeﬂf £9

enbodi ment wher ein

nown- opp! ransmited to a
WRU at cal IAG@Hup. 55. A nethod as in any precedi ng enbodi nent
wherein a known-controll ed pattern/hopping is transmtted to a WIRU during
a call session. 56. A nethod as in any precedi ng enbodi nent wherein

a known-control | 81l pat inethed e fp angprecalingl embediseqt) dmtthal cohgipisinggarof HARQ
processes f:@g}aa injti §| | ocat i on. 57. A nethod as in any
preceding e i ‘f"i’fm\%g‘%‘% RTERHOWN- control | ed pattern/ hopping is based On
a multiple of the transmssion tinme interval (TTl) period.

52. A method as in any preceding embodiment, further comprising

allocating a known-controlled pattern/hopping for a WTRU.

53. A method as in any preceding embodiment, further comprising

transmitting a known-controlled pattern/hopping to a WIRU.

54. A method as in any preceding embodiment wherein a known-

controlled pattern/hopping is transmitted to a WTRU at call setup.

55. A method as in any preceding embodiment wherein a known-

controlled pattern/hopping is transmitted to a WTRU during a call session.

56. A method as in any preceding embodiment wherein a known-
controlled pattern/hopping includes a sequential hopping of HARQ processes

from an initial allocation.
57. A method as in any preceding embodiment wherein a known-
controlled pattern/hopping is based on a multiple of the transmission time

interval (TTI) period.

58. A method as in any preceding embodiment wherein a known-

controlled pattern/hopping includes a rotation of HARQ processes.

-29-



58. A nethod as in any precedi ng enbodi nrent wherein a known-controll ed
pattern/ hopping includes a rotation of HARQ processes. 59. A net hod
as in any preceding enbodi mrent wherein a rotation direction is assigned
random y according to a particular probability. 60. A nethod as in
any precedi ng enbodi ment wherein known-control |l ed pattern/hopping includes
a WIRU randomy switching fromone HARQ process to anot her. 61. A

method as in any spr ecgdhffio®TRAM1 dBNfrecdditid BRboRRARRE iw%iefbﬁn%sﬁjtgtri‘cirpg a

sel ection probability parameters to each of an individual HARQ processes.
62. A net hoddizection iaaspigned canflonyy eptontingréng partigpkanprobabmity.i si ng a WIRU
retrieving selection probability paraneters. 63. A nethod as in any
precedi ng enbodi nent, further conprising a WIRU randonly sel ecti ng a HARQ
process from ano®§. avAimathlod HARQ gnyopreseding ragwdinggpdnwhertein épewnsel ecti on

probabi l'i ty @%E{%HE& %%%mg)a/%?qgn%%/ ?n%iud%s ’E[EWH% arﬁna ?%Y,ipcrggxg 911:05!19 or?ém odi ment

wherein a selectionpro paranet er assi gne i'ndrvi dual
H_ARQ pr ocesHARS retese émafbtherd 1. 65. A nethod as in any preceding
enbodi ment wherein a sumof the probabilities for all avail abl e HARQ
processes is-equal to one. 66. A nethod as in any preceding

enbodi ment, furtiéer comwthed ag ipraayigedding Mibkdimett) fartherstontdrighaf enti al |y
activated HAa'E?ig%x?gcg Ss%l%%ﬁion probability parameters to each of an individual HARQ

processes.

62. A method as in any preceding embodiment, further comprising a

WTRU retrieving selection probability parameters.

63. A method as in any preceding embodiment, further comprising a
WTRU randomly selecting a HARQ process from among available HARQ

processes based upon retrieved selection probability parameters.
64. A method as in any preceding embodiment wherein a selection
probability parameter assigned for each individual HARQ process is between 0

and 1.

65. A method as in any preceding embodiment wherein a sum of the

probabilities for all available HARQ processes is equal to one.

66. A method as in any preceding embodiment, further comprising

providing a WTRU with a list of potentially activated HARQ processes.

67. A method as in any preceding embodiment, further comprising

deactivating particular HARQ processes.
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67. A nmethod as in any precedi ng enbodi nent, further conprising
deactivating particul ar HARQ processes. 68. A nethod as in any
precedi ng enbodi nent, further conprising nonitoring WIRU activity.

69. A nethod as in any precedi ng enbodi nent, further conprising adjusting
HARQ processes to maintain an interference | evel across all HARQ processes.
70. An NB configured to performa nethod as in any precedi nhg enbodi nent

71. Th.e NB of emnpgdi r@%etﬂ&i a; lﬁ{TaQ?r r&:gﬁﬂ ie?ﬁlgbgilﬁer_{t,eﬁﬁjtﬂ&rcom rising 72. An
NB as in any of enbodi nents 70-71, #Lrt er conprising a transmtter.

73. An NB asmpmtemg W R&hdndditsrent s 70- 72, further conprising a processor in
communi cation with the receiver and the transmtter. 74. An NB as in
any of enbodi nents 70-73 wherein a processor is configured to provide a

WIRU with a |ist68f potsthedaks yn aoy iprededuigHhRigdpnende figdlser comprising/5. An NB

as in any of Qdi s 70-74 wher.ein a praocessor,is confi to
deact i vat e p%t H?s?hngl Iggﬂ%&e ges Ctg Jaaintain an REERREE 16val 8Cross MQ
processes.

70. © An NB configured to perform a method as in any preceding

embodiment.
71.  The NB of embodiment 70, further comprising a receiver.

72. An NB as in any of embodiments 70-71, further comprising a

transmitter.

73. An NB as in any of embodiments 70-72, further comprising a

processor in communication with the receiver and the transmitter.

74. An NB as in any of embodiments 70-73 wherein a processor is
configured to provide a WTRU with a list of potentially activated HARQ

processes.

75. An NB as in any of embodiments 70-74 wherein a processor is

configured to deactivate particular HARQ processes.

76. An NB as in any of embodiments 70-75 wherein a processor is

configured to monitor the activity of WTRUs.

77. An NB as in any of embodiments 70-76 wherein a processor is
configured to adjust HARQ processes to maintain an interference level across all

HARQ processes.
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76. An NB as in any of enbodi nents 70-75 wherein a processor is configured

to nonitor the activity of WIRUs. 77. An NB as in any of enbodi nents
70-76 wherein a processor is configured to adjust HARQ processes to
maintain an interference |evel across all HARQ processes. 78. An NB

as in any of enbodinents 70-77 wherein a processor is configured to

determ ne an activation or deactivation state for each of a particular HARQ
processes. 79. An NB as in any of enbodi nents 70-78 wherein a
processor is configured to transmt a signal that includes the activation
or deactivation %8at Arf BB andm agy of sebpdimeangs @y’ 7 MRRCPIPr o PESSEET {0 at | east

one WIRU. conﬁ%urgﬁ) to TetNEnidS A aBiiatfth &”‘89&&%8&? state 7f%r ehtlf Lher

conprising an ahtenna in comunication wth a receiver a transmtter,
t he ant enna mwhfulguHARQ profeseéd. it ate the wirel ess transm SSI on and
reception of data. 81l. A WIRU configured to performa nethod as in
any of enbodi nents 1-69. 82. The WIRU of enbodi nent 81, further
conprising a rec@d.verAn NB as in 88y of edibRilineents A0-6A wlefreiend pdichmnt & 81- 82,
further Corrpc%ll'xﬁé'lprgd & grgr?srllﬁ&nats%g%gl that includes the activation or deactivation state

for each of the particular HARQ processes to at least one WIRU.

80. An NB as in any of embodiments 70-79, further comprising an
antenna in communication with a receiver and a transmitter, the antenna

configured to facilitate the wireless transmission and reception of data.

81. A WTRU configured to perform a method as in any of embodiments
1-69.

82. The WTRU of embodiment 81, further comprising a receiver.

83. A WTRU as in any of embodiments 81-82, further comprising a

transmitter.

84. A WTRU as in any of embodiments 81-83, further comprising a

processor in communication with a receiver and a transmitter.
85. A WTRU as in any of embodiments 81-84 wherein a processor is
configured to receive a signal containing an activation or deactivation state for

each of a particular HARQ processes.

86. A WTRU as in any of embodiments 81-85 wherein a processor is

configured to activate or deactivate a particular HARQ process in accordance
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84. A WIRU as in any of enbodi nents 81-83, further conprising a processor
in communication with a receiver and a transmtter. 85. AWRU as in
any of enbodi nents 81-84 wherein a processor is configured to receive a
signal containing an activation or deactivation state for each of a
particul ar HARQ processes. 86. A WIRU as in any of enbodi nents 81-85
wherein a processor is configured to activate or deactivate a particul ar
HARQ processyitR AfaehHaRGCor WbdclivalorRGldty 36 04LnObr fifaphitiatdronarate for
each of the particular HARQ processes contained in a received signal.

CLAI V5 progesses caphaiend in@rreeaieed signglwi r el ess transnit/receive unit
(WIRU), the nmethod conpri sing: transmtting uplink data utilizing N
HARQ processes, wherein in each transm ssion tinme interval, one of the N
HARQ processes is used to tfansnmit the*uplink datd and the N HARQ processes
are used to transmt the uplink data sequentially; and receiving a nessage
froma wreless network; and
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transmtting in response to the nessage, uplink data utilizing |ess than N

HARQ pr ocesses. 2. The nethod of claim1, wherein a transm ssion
time interval is 2 mlliseconds (ms). 3. The method of claiml
wherein the uplink data is transmtted using the |Iess than N HARQ processes
sequenti al ly. 4. The nmethod of claim3 further conprising:

swi tchi ng between the HARQ processes of the | ess than the N HARQ processes,
wherein the switching occurs at an integer nunber of the transm ssion tine
i ntervals. 5. The method of claiml, wherein Nis 8. 6. The
met hod of claim11, fUrther conprising: receiving an allocation
of resources corresponding to trans@léddMon time intervals;

transmtting using a fixed allocation of resources using a correspondi ng
one of the N HARQ processes in the corresponding transm ssion tinme interval

on a condition fhat A BRtRbd g6aLEOM af wirekREtEa%mhit/rBadive eest VWWAR@))d
the method comprising:
transmitting uplink data utilizing N HARQ processes, wherein in
each transmission time interval, one of the N HARQ processes is used to
transmit the uplink data and the N HARQ processes are used to transmit
the uplink data sequentially; and
receiving a message from a wireless network; and

transmitting in response to the message, uplink data utilizing less
than N HARQ processes.

2. The method of claim 1, wherein a transmission time interval is

2 milliseconds (ms).

3. The method of claim 1, wherein the uplink data is transmitted

using the less than N HARQ processes sequentially.

4. The method of claim 3 further comprising:
switching between the HARQ processes of the less than the N
HARQ processes, wherein the switching occurs at an integer number of the

transmission time intervals.
5. The method of claim 1, wherein N is 8.

6. The method of claim 1, further comprising:
receiving an allocation of resources corresponding to
transmission time intervals;
transmitting using a fixed allocation of resources using a
corresponding one of the N HARQ processes in the corresponding
transmission time interval on a condition that the allocation of resources is
not received; and
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transmtting using the received allocation of resources using a

correspondi ng one of the N HARQ processes in the correspondi ng transm ssion
time interval on a condition that the allocation of resources is received.
7. Awireless transmt/receive unit (WIRU) conpri sing: a processor
and a transmtter configured to transmt uplink data utilizing N HARQ
processes, wherein in each transm ssion tinme interval, one of the N HARQ
processes is used to transmt the uplink data and the N HARQ processes are
used to transmt the uplink data sequentially, wherein the processor and a
receiver are configured to receive a nessage froma wrel ess network,

wherei n the processdransmitiing usinmehe reeivesr dllgogtionat resenicgs s A

response tQrik@ofBETEadRe F thansM Y i phocdaded Uhi Ithai RErdeesondiign N HARQ
processes. . . 8. .The. WRU. of cIaIiBinE. #/g%?filn L‘he Froc}gssor and

transm tt FARFRISY HeEe vl QP Sy Py ¢ BEOTHH ThRT BECHT U i zi ng

t he | ess tieasivBl.HARQ processes sequentially. 9. The WIRU of claim8
wherein a switch between the HARQ processes of the |less than the N HARQ
processes occurs at an integer nunber of transm ssion tinme intervals.

10. The WIRU of-cl aifmvirelgserteapsmaitireegiveriondi AT RUsomprisingl is 2

mlliseconds (MBhrocessor andla tFAGsMtRY ebnfigdied Ho Whaiehil dblisk &ata
12. The WRU.of glg 7 wherein t‘%'lﬁe rocesso;l and the.regel ver ,are
i

confi gur et oA PE PEPEESEGT  VBRCTGHN HB TR RN SR TN SHEF At e yal
transm ssiae dfithie N HARQapcesseieiined tretypamnemdts slor uphdktdada tamantdwei Nt er ar e

confi gur edyhpcl hANSM 43/ a0 TR R!theGAR ALk JGRGHEGRT, HHkRdn?
the processor and a receiver are configured to receive a message from a
wireless network, wherein the processor and the transmitter are further

configured in response to the message, to transmit uplink data utilizing less
than N HARQ processes.

8. The WTRU of claim 7 wherein the processor and transmitter
are further configured to transmit the uplink data utilizing the less than N
HARQ processes sequentially.

9. The WTRU of claim 8 wherein a switch between the HARQ
processes of the less than the N HARQ processes occurs at an integer

number of transmission time intervals.

10. The WTRU of claim 7 wherein a transmission time interval is 2

milliseconds (ms).
11. The WTRU of claim 7 wherein N is 8.

12. The WTRU of claim 7 wherein the processor and the receiver
are configured to receive an allocation of resources corresponding to
transmission time intervals; wherein the processor and the transmitter are

configured to transmit using a fixed allocation of resources using a
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350. correspondi ng one of the N HARQ processes in the correspondi ng
transm ssion tinme interval on a condition that the allocation of resources
is not received and to transmt using the received allocation of resources
usi ng a correspondi ng one of the N HARQ processes in the correspondi ng
transm ssion tine interval on a condition that the allocation of resources
i's received. :

corresponding one of the N HARQ processes in the corresponding
transmission time interval on a condition that the allocation of resources is
not received and to transmit using the received allocation of resources using
a corresponding one of the N HARQ processes in the corresponding
transmission time interval on a condition that the allocation of resources is

received.
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