[0001] W RELESS COVMUNI CATI ON METHOD AND APPARATUS
W TH RECONFI GURABLE ARCHI TECTURE FOR SUPPORTI NG AN
WENMANGEDR UPLI NK SOFT HANDOVER OPERATI ON [ 0002PCTUELDY/036210

OF | NVENTI ON [ 0003] The present invention relates to

Wi rel ess communi cation systens. Mre specifically, the
[000pi esentWIREERSS 6 OMMAINECABIGNMEATIORANBHRPARATUS

for supyerH RECONEIGURABLE ARCRIEBCTURMBORESUPPORTING

(EU-SHO opeAMtENHANCEBCUPLINGW SOBTHANDQVERCQPERATION

of a radio network controller (RNC) and a Node-B.

[ 0004] BACKGROUND [ 0005] WMet hods for _inproving uplink
[0002bver age, thr oughputFIERD OFINEVENTIGN | at ency are

[OOO%Z: { ﬁgﬁé% S%%sreg}t;%t\llglﬁ‘é@g;aﬁgeé F%yﬂé%%stsgxt o?}ﬁc%ﬁon systems.

MorRajpedisieaRy( B9 preseveisedntimbidlaetdseioex onethnd candi apparatus for

songibe o sl b, oSO Bl SRR rion b

recodfiBlB%E thi eoﬁ'@hﬂ@&llﬁ:e of\NP 8£3iB nebRek SinddIRA(RNC) lantakEode-B.
over the responsibility of scheduling and assi gni ng

uplink resources (physical channels) to users. The

dd%‘li nciple is that I\Iode‘]-?EA@ aRGERDre efficient
plin

ci sions and nmanage u radio resources on a
[00GHhor tMétdrods Has imphbetihg iplindmcaviesagNthranghput AndHgamygssion

st} SO R bt bl PRERRD Bt
(3GPB§)n P BorsRQE Of tlRblehke §ERBEENFELRS SndbiHSRRR ommtIttdtions

frequency di v‘|‘3| on dupl ex (FDD) ar;d time division
systgup(lEITSTpbydyiiiges FPP qnhapcgmentsenyi si oned t hat

[OO(%(? er§; 49 %ﬁiegs? B 't@gte RERIEH! td Q&Hl@% these goals, Node-B

ansm SSi ons proc SSEd etween a wrel ess
(baderAntion) wile d:@ke/ everrbhta r@WbEB@blht}doféscbﬂduﬂmgamd‘ assigning uplink

terre i a ess nhet
s ST RS 55386 R T 444 e cam mae
mordeditBhRa6&S NS %@ﬁirlﬁbnéééb@llﬂﬂ@Yleo hy&duirtesodt 8 %ﬁbrtcterm basis
r epeat ue RQ% or sinp C |l ayer autonma
bettee riban th@%@@t ey RS thpBN&L ir%mnm@?ae% qeerayl r@m@ ud} similar
approéacli]lshrg ggd)pﬁgeﬂ Sgdﬂt&? iff'the downlink for Release 5 (R5) high speed
downlink packet access (HSDPA) in both UMTS frequency division duplex (FDD)

and time division duplex (TDD) modes.

[0007] It is also envisioned that there could be several independent uplink
transmissions processed between a wireless transmit/receive unit (WTRU) and a
universal terrestrial radio access network (UTRAN) within a common time
interval. One example of this would be medium access control (MAC) layer
hybrid automatic repeat request (HARQ) or simply MAC layer automatic repeat
request (ARQ) operation where each individual transmission may require a
different number of retransmissions to be successfully received by UTRAN. To
limit the impact on system architecture, it is expected that protocol layers above
the MAC should not be affected by introduction of the enhanced uplink dedicated
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di fferent nunmber of retransm ssions to be successfully
received by UTRAN. To limt the inpact on system
w@e@kiossset ure, it is expected that protocol | aper/E5S2004/036210
above the MAC should not be affected by introduction
of the enhanced uplink dedicated -1-channel (EU .
charfdee (EQHEOE)JE r@n% h’?ﬁuﬂrémbﬁt rthﬂtl dedntrpdtideds by sthihés the in-
i nsequence_ data deliver o the ' [
sequeRECH A QRibisaY o Sgeradieimictonpial (LT pigtosc) ifigppd herefore,
simiPRETSPPA Bﬂ&l& 'ogq\fﬂ!ﬁe%wﬁirﬂg RANTRAN rERkddiehg function is
unctron i s heeded to organi ze the received data
needudaokaganize the mepeived deda ddeks raseorgéngioathetenyenteaz eaemated

L Y 08] A soft handover nacro-diversity
bytﬁ%&%ﬁ%@@b%&'es centralized control of uplink
[00018] 2aNAMEGTS hangoveR 1Ba6b-diedrkityidpbratioanregnires eestralizéiheontrol

active set may include plurality of de-Bs. ..
of uplink dransmissions iBreach el Wi Rt %qtlvglﬁfz eslig, pctive set may

. i.SSi i el i . t b
oGNS oS B, Gl U] et
tramafdissién isheealaed bpsit 1qast ook of ¢he Nodedsa Junepisbldranpsmigsion

. successful .transmssi o n b vatl abl e within
is ngh PGP R ABA 1 GFORPRG of Dgade pifed s Sollhdiser of
sucdeb S0P r&SdPRSiona MYy Het deCcavgilabid arithin0889] orsUNGICYB, re-
[0010] The present Invention is relat e%& o a met hod
ordering ofysecsstiyl transmaissipRs eannpt e aeeorapks éerati on for a
WIRU. The apparatus may be a multicell wreless
comruni cation system an RNC or an integrated circuit
[00q91C) | ocated in the RNC.SUMMABNti-cell wreless

1005 Ge- BT PR FARE Y ST (BeE Hetht® o glfratos for
supBitirieyar MAY-SPRO dhesmtiol 05 WIR. Ohal spiphestus they BNG. insulti-
configured according t o a first architecture EJ n
cell miredp punanication systere anHACi & %Pt%%ﬂf%@g‘?%“i@@, )dfipted
in tBQ %@%@ HOR —&Qp%ﬁglﬁ%g%ﬂiﬂﬁce{t%rﬁsy%ﬁéiﬁ BScludes at least two
| en the

arc ecture RU I's operating in an EU SHO
EU&H0D aNodsBs Acnbadi RY Q. o THee ROEE dndudesc i fiesst MAS, enhkidy that

SR e
arcitedt@ie *Rekdnt EBNSHOSSic@Ation if@ that WIRU isonet taking place, and
the RNC is configured according to a second architecture when the WTRU is
operating in an EU-SHO operation. According to the second architecture, the
first MAC entity of the RNC includes a first ACK/NACK generator which
generates signals indicating whether or not an EU transmission originating from
the WTRU has been successfully received by the RNC, and a first uplink
scheduler for scheduling an EU transmission for the WTRU.

[0011] Each EU-SHO Node-B may include a second MAC entity that
handles EU-DCH functionalities. @ The second MAC entity includes an
HARQ/ARQ entity that communicates with the RNC via a respective signaling
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the WIRU has been successfully received by the RNC,
and a first uplink scheduler for scheduling an EU
w0 eassmssxsi on for the WIRU. [0011] Each EU SHOP®OUS20B84/036210
may i nclude a second MAC entity that handl es EU DCH
functionalities. The second MAC entity includes an
[001MRQ ARWheft ai )EI?'—SHO Qﬁﬁfﬂﬂthﬁt' dhe WTRU ben&i\N€akihg pace, a
res ctlve SI gnalin annel .. -2-[10012]. When an. EU-
secoaée?% ¢ Stigrin AN FerrRpgl Yt%??%@“%l‘%&@muam?@?}o?{gmhe
wrC 84 fey cbﬂﬁ%\ﬁ%@d&) ﬁlcllﬁiér hegdehyd WERANAOR béherator which

conjunction wi U, may be configured to
transnaits dgnalssm: thed VWI?([UNA@Q&QBQ avhatber ahinoh apr BHstrangmission

nal t ndi cat i n et her_or
oriefy S Frol B BFAEY e PGS PR vy Sty e, fBaEH, and a
secdiidlcﬁlﬁﬁﬂi BéHedul @t ¥eibdaling ke Eﬁdﬁaﬁsmﬁﬁﬁbnafoﬁ GMWRU The
upl i nk schedul er for schedulln on for
ﬁrst relipirReheduier payseomyprRisRies ﬁ%ﬁ@i@'ﬂﬁm gpan EU
%)g%t?ag\hh EU- SHO Node-B via an EU frane protocol.

en the WIRU is operating in the soft
[0018IndoveWhenhiheSFEBAHisMaErasing inythet softhizarElgvetithaseeong MAC

ent&g@ﬁ&%ﬁﬁﬁ%g I%%H‘fgﬁ%?éﬁ?o |1§ Zt ai | ed

under st andi ng of the invention may be had fromthe
foll owi ng descriptiqn of a gi ven
[00K4) way of exalﬁgﬂgF WR@%@EQ&J@E&S@R{%&% uncti on

00%5]t ht hg ﬁ?f@ ARARH NG dY&Wh BES YhelLiRentifR 1RAy %b%b[di‘from

I Tst system configdration during nornal
the (fpﬁmwtngodles(cm@tmn rof so preféraad @mﬂlmema @iendbn ceaynpk example,

ent i,nvent.i o 2.sh
and GRS P al APHBRCIgRE k it e e ko
[00¥4} SHO ppairat I1orshlowS agc @ir@laru;@temt Borifhirpties edtiring normal
invention; and 0018% Figure 3 is_a flowhart of  a

opepriaRre @t iim sot diangovast Hodrcerdamee Fath thererenitipkentions
t
O0RAT A7 TEB%IJ%% giﬁv%%? @ °?H%E%E%ﬁg%gﬁ%ﬁ)ﬁ[o%% g QY TRU 3¢

operating in an EU-SHO operation in accordance with the present 1nvent10n and

[0018] Figure 3 is a flowchart of a process including method steps for

implementing the system configurations of Figures 1 and 2.

[0019] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0020] The present invention will be described with reference to the
drawing figures wherein like numerals represent like elements throughout.

[0021] Hereafter, the terminology "WTRU" includes but is not limited to a
user equipment (UE), a mobile station, a fixed or mobile subscriber unit, a pager,
or any other type of device capable of operating in a wireless environment. When
referred to hereafter, the terminology "base station" includes but is not limited to
a Node-B, a site controller, an access point or any other type of interfacing device

in a wireless environment.



[0020] The present invention will be described with
reference to the drawing figures wherein |ike nunerals
wo epsesssnt | i ke el ements throughout. [0021] HePE€HUSMN4/036210
the term nol ogy "WIRU" includes but is not limted to

a user equipnent (UE), a nobile station, a fixed or

[oo%mbi le mﬁfk‘;a;'sexbbej!fhvuﬁtlbn nfy PR RIrthex alq?ybablef’lﬁ MDPPEDD, and
evi ce capable o1 Qperating 1n,.a wre vV nment

timeyivision SEnhaenqus qede divicion mekiple aggessh gﬁi@;ﬁn Méi@s applied
to Iﬁ\h & @B P{)ngﬁé OBiIAli Sg%ﬁbre{l' ﬂﬂlttl@%n(fls%gé’d W@aﬁhcﬁble to

e con an access polnt or Oother ty
othernt;varélesm eygstelmm ae well.a Witkel mspecéntq r(%hMé@OOO t e present

0022] The  pres
invegdice Ra e FIBEReRR EAO N Fre IR PLPs Ao Y fsrsdata
andGRHR).di vision nultiple access (TD SCDMA), as applled to
UMTS, CDMA 2000 and CDVAI n general , but is envisa

(0033 be oPhe fesinres af thegmpant inyentier mayshe REORROTHLS mto an

IC }4¥ tl{ke ng&%@%&%ﬁi)%mﬁﬂ}%lﬁ%e‘% Eﬂ%ltit{alﬁ@ rugv gﬁeﬁaﬁn&%ng

cam@bneﬂ$ data and voice). [0023] The features of t he

esent, j nventi n may. be.i ncor pora nto a b
0020 + 6 The Dropent ARTion dbiip SRRGIT R P digs % flsoiButed
UTRANE MACN @eéHi gt e&@NMBEREIONS forl (AB4hcethaiplinks efidorporating re-
invention, in one enbodi nent, provides a distributed

OrdeHMQDaﬂ@NMGdEh%% iwmetism, (A KAV Hcerperphiom function
andT ﬁ%ﬁ%ﬁﬁ R%)%\IA fldﬁlr ' EP WM MARjJ a%in&%ﬂﬁgagﬁﬂ Gnd

gener Pon function and
harériiandovedWiill beh supparpet eHiIEﬁ?Atﬂl}MﬂﬁldaﬂQSSI dzfeMAﬁ‘ ei,ats(a‘md RLC

and, hard handoy wi.l | be supporte an
recqiEiE GEVRANHAF ol YRR ar e do e et BeRRL MAC
archil¥@(td QdIreRABESe FiRfudchnser®é, the preferred MA C

architecture to address these reqU|renents 0025

[0028]r t her Forthermene, jthe SayeRiiop DEpRASES 25 dif §1PP'?9§UU§ MAC
arc m%o tf%glcm { gﬁfléﬂﬁc%ds 9 Hﬁkon 'Ifh%r 1rﬁ2‘éﬁﬁﬂﬁ e%sﬁ&é‘&ﬁisﬁé to

e tnvention al SO propose t o |np enment
impderhbhty tiat HARG)/ ABGpeBityaaicthehiodeaBnand iraplemeumt dbe rergrdering

function within the RNC regardless of the WTRU operation scenario.

[0026] In addition to the above, the invention proposes to implement the
uplink scheduling function at the Node-B and RNC. However, for a WTRU there
is only one uplink scheduling function configured for it at any time. Whether the
uplink scheduling function is configured at the Node-B or RNC depends on the
WTRU operation scenario (soft handover or not).

[0027] It is important to note that the invention also proposes to
implement the ACK/NACK generation function at the Node-B and RNC.
However, for a WTRU there is only one ACK/NACK generation function
configured for it at any time. Whether the ACK/NACK generation function is
configured at the Node-B or RNC depends on the WTRU operation scenario (soft

handover or not).
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function within the RNC regardl ess of the WIRU
operation scenario. [0026] In addition to the above,
W0 b@siosssent i on proposes to inplenment the upli NRCT/US2004/036210
schedul i ng function at the Node-B and RNC. However,
for a WIRU there is only one uplink scheduling
[00R8hct i onDuuingi q;ufﬂﬁdi -SHO dgderaitiors nyighémiayevih ehdiatainhen act1ve

sutifpt pREVEEIET Wit REERRRD % oRamtiet 38, ot Peudimer macro
diveasigomate. OThBSS delld RORVE aditvel Subs8PFd @ftrdiRdANY slftemﬁt EU-

the invention also proposes t o inplenent the ACK/ NAS
SHEeNederBson function at the Node-B and RNC. However,

I
00b9 .2, PERCAHHRLGL 3ol AR Mg of o
mulCiKeNAGK relesser aOmmumcatmtl osystsmc oirbngtioas detwben a first

B or RNC depends.on the WRU eration_scenario
con g £ A o PorGP AR e SO RGP BAFhETIoae) 2n EU-

SHOP&SRAEiON tallisqNgée. | ayers maintain an active subset of
EU cells for which EU-DCHs are maintained in a soft

[00R8hdoveFigwrer & ehavey i tirskisustem Tholgunasions 109 athe wireless
oS A PLREL 0 I £ B normn
opdratient ohin béfe handmerec o N aale. B combtuiniasbd willy eNEERU 115.
o S5 SANEAETL LS bR RS S8 g i foac

entifieidtein fle RNC 306 EWRhies WETRIH FondtdeRditiRk 3@ 1n[:ﬁ1@§@1)ne or

Figure 1 shows a first system configuration 100 of

moy¢ rejoedering Awnetictaenties gbenEnele redirdrying fmptiono gnfaml 125
Y S -
an BbMOcibied datacloufferguoeshdvan) riieNedeaBfli10sk coffigiand its ynclude a
secpisl BT oI SPILTET Gendihs FHA e sheToRtrbre. HARQARQ
entits RI0AIViRg ab WACK'EehEi‘aﬁﬁr 149 anlashuplgnosdRaLRY 150.

function en comruni cates wi th higher protocol
[00BAers The M@R%@m 145 imganfigieieddat the Node-B 110 to

handle the HARQ/ARQ functionality for one user. The re-ordering function
entity 125 is configured at the RNC 105 to perform the re-ordering for correctly
received data blocks, i.e. packet data units (PDUs), to support in-sequence
delivery to higher protocol layers 130. The uplink scheduler 150 is configured at
the Node-B 110 to schedule an EU transmission for the WIRU 115. The
ACK/NACK generator 145 is configured at the Node-B 110 for informing the
WTRU 115 of the success or failure of an EU transmission. As shown in Figure
1, the ACK/NACK generator 145 is incorporated into the HARQ/ARQ entity 140
of the node-B 110 in a normal operation scenario.

[0032] The re-ordering function entity 125 is not affected by an intra-Node-
B EU serving cell change, i.e., a hard handover. In other words, the re-ordering

buffer (not shown) of the RNC does not need to be flushed during an intra-Node-
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an associ ated data buffer (not shown). The Node-B 110
is configured to include a second MAC entity 135 that
whanndlessoEU- DCH functional ities, an HARQ ARQ ePCT/U§20041086210
havi ng an ACK/ NACKgener at or 145, and an uplink
schedul er 150. [0031] The HARQ ARQ entity 140 is
B RBidgérving eell ahaidee Sindetli: iemrdermgﬁmfﬂdrastdme fiAREd, ARRQ@ut-of-

seapfia P31y Ftheoih e garath WICREPR T W LB PO Kechused

by L8 iREdSN6NEBIBY s@ﬁﬁfl E]h ¥higsL! K@Q(/N@Kt(ﬁ{ BhaGlgtinkl scBeduling

packet data units to support in-sequence
infoteiationrip seot b greeW Mﬂb@ via fagy §1‘ 080 Slgmémap [Lherefore, the

schedul 150 is configured at the Node-B 110 to
del%%ﬁ’eoeryz Wh EU transmission for the WIRU 115. The

[00881K/ NACKigeec? ah@m 114@cb1$d eps‘t‘bhg cordiguahtivh 08oafethB witfless
for jnformng t 115 '

comppugation &y BSHAEToR FRERS o ﬁntrgﬂglﬁoaﬁﬁéeﬁﬁagﬁﬁwﬁe first
sysee%/cbﬁ%ﬁgﬁﬁhaﬂ}y tolt‘flé seSorldGREAA rc@hﬁ 1R 201ewhen the RNC

tity 140 of the node-B 1 in a nornal

105getectsi tbat teeMErRG. 11{50@312qrafr$1§10nefmm deringd openagion ép an EU-
ntity,.125.,S not cte

SH ?Rﬁrﬁ’ao% elfqhe Cs[?g% s em cgnﬁglﬁ%r@la)n;%dn(ﬁlg%ggﬁs a% 1%1';]J 205 and

at Mﬁéﬂjﬁvo (HEUSHO decrderms bw th( anNhom*)atmg ddirmgF!BU-SHO

d | -
TheBRiG R0 i couianred i terids, m et MBS Sy bl ettt e TN
205 STH@hrgtl M%@e&ltlt‘j}% 1‘3%an‘aﬁe°s%%‘@ﬁ ﬁﬁl:h&?e[lirtlés ghd iaeluBe&one

C recovéry (on the WIRU side) is caused by an

or mmtre a‘emd@&m Butities \22Ag ane‘LCK&ﬁéﬂ!ifegemMW andl an uplink
Cc [in | nf ar l.on i 1
schgfiulef 2D | ot HhloBng RN il 820 bt sl itk Higher
pro‘ﬁ&fo%/ JERS 2[38%@1]12 181Ft1f@URﬁ022($5’1 9?&6 ificladevad aysdisted data buffer
configuration t he rel es nj on syste
(nog B oy HAchpiite Noda-PE 0Dt BoRnRaRed [ ebid rsetand MAC
entflﬂgr S48 YSUBA SRIN)IYRA | RIhdlO0 ED-DOEI Sﬁﬁﬁ:ﬂ@n§ﬂt§ése Mnd an
nfiguration 200 when the RNC 105 detects that the

HARIZARL) Bniity 245 24048 t245MN)f r diach MQ/%@@MEE 24P baggles the
AP s TSGR, HEY SRGRASMALED #8in e
MA®datiBs 223 at (RLRNC 2@%@&@%9 Withciach g thd NSHOBs 210 via
EU frame protocol 250A...250N. The HARQ/ARQ entities 240A...240N
communicate with the RNC 105 via signaling channels 255A...255N,
respectively.

[0034] Still referring to Figure 2, during an EU-SHO operation, if a data
block received at the aﬁy EU-SHO Node-B 210 is decoded successfully, i.e., the
data block passes a cyclic redundancy check (CRC), it will be forwarded to the
RNC 205 via EU frame protocol 255A...255N. The re-ordering function entity
220 at the RNC 205 performs a re-ordering function for correctly received data
blocks to support in-sequence delivery to the higher protocol layers 235. The
uplink scheduler 230 in the RNC 205 is responsible for scheduling an EU
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The RNC 205 is configured to include a first MAC

entity 215 |ocated at the RNC 205. The first MAC
wepiosysse15 handl es EU-DCH functionalities andP¢Tub200€636210

one or nore re-ordering entities 220, an ACK/ NACK

225 li nk schedul er 230. Each
tr SRR oty 1 R Gl Hhabts ecimaliodby diffeenh ones of the

LR, L TR R Ry O et
a prsitiveeaeiowerd @igepdanti (A CFonfor gramethission mame*ﬁajaemn ¢he RNC
i les E
20O G0 0hE 100t by BRESLE BB it « oo
CRQ4héck restfiNfronFaahEHARGOARUER D10, 2HPebaRd! 86 id ABtermined
RQ. RQiu ctionality for one user. The uplink
th‘?@ ﬁed@iaelb OZQOWW? tiMtnrecaireperesstlyt gnd thesafonen é:EﬁN;CCK@NACK
i i Vi a I
ce SRS S O SR bR MR AR Brcr

forXagmsmisgionNo thefiFRUat e with the RNC 105 via signaling

I 55A. .;. 255N lvely. [0034 il
O r1 TR O Pty e fapenty aferikipsRsT e BEISHO ode B
210 @iat be blonihinéd GRidv 8fkaatizdd & aRYuie SR MAARTH ! hb Shigher
ly, i.e., the data bl ock paSses a

f ul
pr%?%q?ﬁg%%ﬁﬁéif@‘e EpaERTingrentity; 220y lgcatdsk withinatie RNG 205
allbhe ECVEAS MOBsE be .cQgsgg%p Llstu%‘?%'éﬁﬁ\é%g%'\boghgnd proper

re-ordering function entity _
delieary otorghe higher gwotiong layect 1235 fmtependerectf WwhibheN6ad-B(s)

I.N-S ence ljyery to_the )
rRPLIERGR MRS, T BRERHAC (et B woveries
ard redub&l. RNC 205 i s responsi ble for scheduling an EU

-g-transmssion for the WIRU in cells that are _
[Ooég]nt r ol ﬁ-’é’duﬁygcthﬁﬂaﬂ@h schedules230Han the RINO 20 duBing an EU-

A r i : 5 .
SO O BOCHSRIBLEIA I ) P o 10
accepi@blerins tirow af oesodédhnd iartetfenBNOrABE del€ ¢h e Srétontrolled

St uccessful |y decoded data bl ock
by\%mﬁ}%ﬁEﬁ'g@%@%w result froman EU- SHO Node-B
[003ID. O FegweSPis & flowehaat & :{"’Rﬂﬁ:@sé 569 i&l@(ﬁ%\%@ﬁ #@ps for

._not receiyed correctly and therefore the ACK/ N
Implemeptipg the system eopdiguuations 19k and 208 shawndgaFigrees 1 and 2,

resﬁ@%%ﬂ.eqﬂﬁf@‘ho%&eration, the RNC 105 continually monitors for

any indication that an EU soft handover operation is about to begin (step 305).

As shown in the system configuration 100 of Figure 1, during normal operation,
le., before or after an EU-SHO operation occurs, a current Node-B 110 of the
WTRU 115 is configured such that the current Node-B 110 includes an
ACK/NACK generator 145 and an uplink scheduler 150 (step 310). If the RNC
105 detects that an EU-SHO operation is about to begin in step 305, the
architecture of the MAC entity 120 in the RNC 105 of Figure 1 is reconfigured
according to the architecture of the MAC entity 215 in the RNC 205 of Figure 2,
whereby the MAC entity 215 includes the ACK/NACK generator 225 and the
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for transm ssion to the WIRU. [0035] Data bl ocks

received fromdifferent ones of the EU SHO Node-Bs 210
w@ a0vshessennbi ned and organi zed i n sequence f orPCEUR2004/§36210

to the higher protocol l|ayers 235. The reordering

it | ted within the RNC 205 all EU MAC
upﬁ%'ss%?j%@r p?z)g)g é§§3\3§1f56; néﬁég s SPil hamiypg ;Agperatidn has been
j : i 23
omponas, Seliantan o Wy S8 AOIONAE HERG Lt o

i .ndependent of which provi
upligkischesinlerrBs in the MAG sntity RAE of RNCaI0S d#eCdeconfigured (step

ri ced.. [ 0036 ' t he uplink
SR e R P B iatesi i e LY 2uiagring the BU-sHO
operpivat is eonfigiireBltol ineliel 55 AUK/NATK Werdraflyr A8 5 FHQuplink
%ﬁ%E%%é@éO I S _acceptable in ternms of resources and
sch 1 VdRER F19 astrbowamiindigueetl.are control | ed by
oossher EWyHhO = b l...ElL g.34Js a .
[ Kil !c]vvc hart of "E’"SS ?%‘?215@8%4 ?’%%’I? &&rﬁgu“f%mfamgfle%%d fdsscribed
withwefenraea fiongrefehreedigmbgdigmtsf, iiigwﬂth_bé anﬂelkg(g)(_ﬁﬁﬁ tRENR sklilled in
i gures an . respectjvely. ri ng_normal
e ek ool S R 0BT Ba1A N heoP@decibessig. without
departingdtimthé babpe af tiinsOhtioh a0RPNRA HPSLELLPL 1S about
t o begin (step_ 305). As shown in the system
configuration 180 of Fi gure*1, during rior mal
operation, i.e., before or after an EU SHO operation
occurs, a current Node-B 110 of the WIRU 115 is
configured such that the current Node-B 110 i ncl udes
an ACK/ NACK generator 145 and an uplink schedul er 150
(step 310). If the RNC 105 detects that an EU SHO
operation is about to begin in step 305, the
architecture of the MAC entity 120 in the RNC 105 of
Figure 1 is reconfigured according t o the
architecture of the MAC entity 215 in the RNC 205 of
Figure 2, whereby the MAC entity 215 includes the
ACK/ NACK generator 225 and the -7-uplink schedul er 230
(step 315). After a soft handover operation has been
conpl eted, as determned in step 320, the ACK/ NACK
generator 225 and the uplink scheduler 230 in the MAC
entity 215 of RNC 105 are deconfigured (step



325) and a new Node-B 110 associated with the WIRU 115

during the EU- SHO operation is configured to include
W@e00ACTKSMACK generator 145 and an upli nk schededBUSD50036210

(step 310), as shown in Figure 1. [0038] Wile this

i nvention has been partic@aaingsshown and descri bed

widitih f.8f eéer]ce to preferred enbodinents, it will be
nder 864 By those skilled in the art that various
changes Inna fatm-80f wiediads SodiBY d her ej . .
wi t hout depart | E fr_omlt Seé%copepc%?;mtihgylétﬁ%ﬁ?a&ﬂmg a radio
netyekroopiellne (BNAbukieh inglues\aMirsWimeditem clabdebrtss] (MAC)
iy | I el L _w rel.ess .communi catign system
:ni Acl 3‘&?%3%35?2?% obribdeg o oldegiicateslcy chamal  (BU-DCH)
urichiohaliides, a mietlrid foe GupPoreeass e SN dedl upl ' g
SHH%%EP handl es enhanced uplink dgdi cat edﬂ%;@%ﬁgﬁrﬁdﬁ&&er &Y

Ok HCEPHIfal I  ¥irelesfdransanitiecevp poit (WGRAN and at
leaginlbab CEU-SROI N‘édé—qgcs_t whidid erﬁhlﬁl%é%gﬂviﬁp %@%tlﬁ]ﬁ‘ ?}Y the method

assqociated with a wireless transm ecei
commAIsRE: and at | east two EU- SHO Node- Bs whi ch

co ' it h. t NC, t hod. coppri si ng; (a)
t hébhij ﬁécfg{‘gtéeagtt‘%é%bnﬁgge a%@%%ﬁ FoRt isgrboiug te begin; and
bedbnin wespor(de)toi step €5 eviFRukRoSIhe Fifs?) Lgui
i ];uﬁe. first MAC entity in the Rﬁc toli n%g’ggﬂ(t%ﬁaﬁg RNC to
HCMAFs generator which generates signals indicating

whet her (iph M@t o@RefEtod b o:iginating fromthe
WIRU has been éﬁc%essfﬁ??@%ece?@géléagh@ MERgether or

not(#p )EY fransmissin wkigindtag tfem fthe VETRUUMaE0bedh BHccessfully
di bisshRin. Lo the WIRU. 2. The nethod of claim1l

re“mﬁﬁgﬂ@%@hﬁé&dsm Node- B i ncl udes a second MAC

entity (ibat firanablesk Eie@EldrfBRGtARAMdS bASEU HEnSSER0Y, for
the%ﬁm ity including a hybrid automatic repeat reques({
/ omati c repeat request

2. The method of claim 1 wherein each EU-SHO Node-B includes a
second MAC entity that handles EU-DCH functionalities, the second MAC entity
including a hybrid automatic repeat request / automatic repeat request
(HARQ/ARQ) entity that communicates with the RNC via a respective signaling

channel.

3. The method of claim 1 further comprising:

(c) when a soft handover operation for the WTRU is not taking place,
configuring a second MAC entity in a N ode-B, currently operating in conjunction
with the WTRU, to include:

(i) a second generator which transmits signals to the WTRU
indicating whether or not an EU transmission originating from the WTRU has

been successfully received by the N. ode-B; and

9.



HARQ A entity that conmunicates with the RNC via a
gesg(eg(l:t iR% Si gnal)/i ng channel. 3. The method of claiml
WO proshessozonpri sing: (c) when a soft handover PEEDS1000086210
for the WIRU is not taking place, configuring a second
MAC ent i iy ai secandNapiéniBscheldull @Mfolr s cRERIIBLY £ BTN transmission for
ction wwth the WIRU,to include: (i) a second
thﬁgﬂ] tor which transmits signals t o the WIRU
i ndi cati ng whether or not an EU transmn ssi on
originating fromthe WIRU has been successfully
r ecg-l vedlty mkthododd- Blaimndl - 9heiréin gheediend wplinkikscheduler

r s U.tra SS|onfor t he
cod e ﬁa@ BRGSO B b R i paratoral
upl i nk schedul er communi cates wth each EU- SHO Node- B
via.an EU fr g)/]irotocol 5. Amulti-cell wreless

confruni chtPYfiresil wirelesy  eumpmnicatipna Fystenarfoe dsungorting an
enBMdedhangiovier okl movg er w@g-lé)?;s?eratlroe e?? iﬁg:wu'eless

transmt/receive unit system conp
tra(nﬁymtﬂecp]érgmlt %TBHhaﬂne esgfstq:lh icodnpsizing:handover

[
i )eaRb A Bnrted sbihiiorhhamdntes B LaatiOn Nodst 5% and
( M”(ﬁ) aentioyetivodlk chranell@ S FNORMEEh HRIHJHS éjﬁgétcjﬁggi%m access
functionalities, wherein the
CO@B‘ﬂRﬂg‘\@eedlt&gcgglﬂhﬁ@dl%e@hwm uplink de@catﬂde:hmhmal GEU—DCH)
m%wl&o%@rbﬁﬁtﬂeoRWfs W{?&é}h@fl ctco}d?kl ng &P hrs%edrcﬁ]%ecture

the RNC i s configured accor Seco
whgp ehEUSHG epevationtfhe tIRNSVERIE ¢4 si0t Iﬁakmgrplﬁb&'é(ﬂd the RNC is

s AT TR TN IO R L e

SHer qeraitai foréhe WIERUI ik 9bodio B&Eiht y Oof the RNC
conprises: (a) a first generator which generates

signal s indicating whether or not an EU transnission

or iggi nat_phg Qyét’éﬁ{%ftéﬂﬁlﬁ/\g Ridlag %%g&d‘i"ﬁg & Séf s%coﬁ/d architecture,

recei ved %/
the first MAC entity of the RNC comprises:

(a) a first generator which generates signals indicating whether or not an

EU transmission originating from the WTRU has been successfully received by
the RNC; and

(b) a first uplink scheduler for scheduling an EU transmission for the
WTRU.

7. The system of claim 5 wherein each EU-SHO Node-B includes a
second MAC entity that handles EU-DCH functionalities, the second MAC entity
including a hybrid automatic repeat request / automatic repeat request
(HARQ/ARQ) entity that communicates with the RNC via a respective signaling

channel.
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the RNC, and (b) a first uplink scheduler for
scheduling an EU transm ssion for the WIRU. 7. The
waywsemsef claim5 wherein each EU- SHO Node- B PeUszbes036210
a second MAC entity that handl es EU DCH _
fun@ti orilild syseem of hErise6 ORHeMNE vl & YoftNEAEH RS offeration for

hyh peat request / automatic repea

Lo aut omati.c r mat

the 4 {gjt 15 P&%@&R@)ﬁéﬁ’ﬁ ia ysecord MAfmemtibades Wade-Bheurrently

&R i d i [ irh | o The
o b confLREE AL WA HARRR to ey

operati i fopeconé sWRLAtcr nultichakiangmitsagignals SRCERS WTRU
. : [ (.n...a Nodex currently operating in
indSaa bbb b ot B RS g P i adng Teprh e JERU has
beefni Juceessbidynebegiond baths NdecB; dn@nsni ts signals to the

WIRU indi.cating whether or not an EU transmssion

ori gi na?]il)nﬁ s¢copthuphakarnedules foeeshedubigsef Kl tyansmission for
theWq®yed by the Node-B; and (ii) a second uplink

schedul er for scheduling an EU transm ssion for the

WRU. 9. The systemof claim6 wherein the first

ld nk e [ C ni cates with each EU- SHO Mbde- B
\leog "an E%Qf gg#gmpr%?? 0. WheFen n_ﬁ?ec it]-i:_'izsél [uphinke |sgheduler
conponmieatesatitheacy EUSSHONNIOMLIB Gistark BY 82088 Yol
controller (RNC), a wireless transmt/receive unit

(WRU) and at | east two enhanced upli nE sgft RhandIO\éer
EWnS - i rrgalm cat it e k e .
(RNgO(: g?’p? :\f?ﬁﬂ:ﬁ%(e lf:\ll;%vﬁljialg]e er pr o}glégﬁtmna%%tsl;n é%%hihﬁl)g g radio
netyerk g@ntg@]&,qs@%\ﬁ@n arwirele®d®Eramsmhitirgcdive QAUWITRAY) A at least

' I t I erein the MAC | ]
el B RS HRR GhP iOA TR amemicte it
the RE DB RN Groinpeidald: t i es, the RNC bei ng configured

accar.di to a fjrst architecture when an EU SHO
op@ahl E% prgtocoligyetsrand not

(b) a medium access control (MAC) entity in communication with the

higher protocol layers, wherein the MAC entity handles enhanced uplink
dedicated channel (EU-DCH) functionalities, the RNC being configured
according to a first architecture when an EU-SHO operation for the WTRU is not
taking place, and the RNC being configured according to a second architecture
when the RNC detects that an EU-SHO operation for the WTRU is about to
begin.

11.  The RNC of claim 10 wherein, according to the second architecture,
the MAC entity comprises:

(a) a generator which generates signals indicating whether or not an EU
transmission originating from the WTRU has been successfully received by the
RNC; and

(b) an uplink scheduler for scheduling an EU transmission for the WTRU.

-11-



taki ng place, and the RNC bei ng configured according

to a second architecture when the RNC detects that an
wERsoSHiBdseper ati on for the WIRU i s about to begp@I/us®n4/036210

The RNC of claim 10 wherein, according to the second

architecture, the MAC entity conprises: (a) a
enerates signals indicating whether

gren ? t g‘fﬁ%@‘f ‘9 aﬂ% Slpigg 1dwheredn the jupdinky ssﬂmedhlaer \(Ag)ﬁlrhunicates
i1e& : i RNC, an an
WlupI |cﬁliqggc%ggﬁlq§§é? o‘%ﬁsatr:nﬁggluf?%%g%#o “transm ssion for
the WIRU. -11-12. The RNC of cl ai H} 11 \r/]\hgb_elsrljlot Rgd 5
i . | cat it ac } de- i
VS B R sl B <eR s miafih yaten IGNCERE fo radio
netvankeontralled (RNYY igeudiig adeldt dhelidthganel MRl (IC), a wireless
control ler (RNC) including at |east one integra ed
tragpityjgeceiyp gyt HRED e Toashriws r@ﬂ?@i;m@d uplivk (s¢fiRuhndover
GIIE] ' ndover ..
L R s ARG Aot B SN B R
| C (edhighies pgtoc¢ldpybisghed protocol |ayers; and (b) a

' trol (VA ity.in comunication
b R 3 AP ermtton QpEEL el e RomamGon with the
highat i prptdeahdlagerss vhessad Wl INIK odeshicgat E%&Qé”&ﬁlaélced uplink
.E f n?tionalltles,_ the 1C being configure .
defﬁ@géﬁﬂ%@n%ﬁo BUPEEY fapetionadibiess thevi€rbeing Eoaliied according
to HPRERAIBReEAIret J&ﬁeﬂ%%ug!tﬁsﬁ@i oél@}}élti%gniglr gﬁg IW ?Egjt Jt(??xgotl %king

bei ng configured according to Seco _
plagg evnd; the etfe eanfigurhdtacesrding 510 wpeidhiditefiretWBen the

' in. 14. The | claim 13 )
RNG Eireded RACH RIP S E) sberiin e e Tk iie aboveio hesinnmc
entity conprises: (a) a generator which generates

Si g al s Lngi cating whether or not an EU transm ssion
ori gi nat PRgLG PbFlatme 1§vmremeins ascending dodbefsebind architecture,

theM@AEI ¥y *é)ﬂniﬂ??seg:l\lci and

(a) a generator which generates signals indicating whether or not an EU

transmission originating from the WTRU has been successfully received by the
RNC; and
(b) an uplink scheduler for scheduling an EU transmission for the WTRU.

15.  The IC of claim 14 wherein the uplink scheduler communicates with
each EU-SHO Node-B via an EU frame protocol.

16. In a multi-cell wireless communication system including a radio
network controller (RNC) which includes a first medium access control (MAC)
entity that handles enhanced wuplink dedicated channel (EU-DCH)
functionalities, a method for supporting an enhanced uplink soft handover (EU-
SHO) operation associated with a wireless transmit/receive unit (WTRU), the

method comprising:

-12-



(b) an uplink scheduler for scheduling an EU
transm ssion for the WIRU. 15. The IC of claim 14
wob@sei8s01 he uplink schedul er comruni cat es wi t PCEESI904/036210
EU- SHO Node-B via an EU frame protocol. 16. In a
mul (s)-theRIN@idetb@ ity HRARAEURHObpYShaMs okt 8 ?Q%?ﬁt and
I'Ts

radhﬁﬁﬁ?etv\or controller (RNC) which includes a
medU YR 8sthe S rBO ( wperptiehy ithy finsht MAKh@néiky in the RNC

gefORARECdsy Ald ﬂlﬁilgggﬁn%ﬁlg%h?p gl L lﬁmﬂs%ﬁigﬁcﬁginating

functionalities, or supporti
frogp the WER: hha heen asuc¢dskiBHp) reopired thiyotheaR NG iadde@hélidling an

i rel.ess t.ransmn ceive unit (WRU), the nethod
Ebgg}ﬁgﬁlﬁ(ﬁa%sl%ﬁogl?tfqu -emf{[ﬁe RNC detecting that an EU SHO
operation is about to begin; and (b) during the EU SHO

ope{{gti an the first MAC entity in the RNC generating
si ghal s [BR1i @aethad \ifetdiaim od6novheneiEUthe amswitisellonwireless

Rl &@hh N S cessful .

CO_ rece ilflhgdhbgygtt%gi@!@ﬁe ang Hé%%e% Eﬁ?ﬂ%{,}l : a 0(%? t“r'ulgﬁ]g (FPRL g cates
withothe FNGIEfter 1he EHeSHEX hperadfonchas bedf coballeled, thE current
Hi-call wirele nication systemfurther, .
NofllH trfitine & 1ofeRd MEOER R AR et halife EERCH hegotionatites, the
mebiNG fifrtler donepfitingHO oper ati on has been conpleted, the

current Node-B including a second MAC entity that

harf@l Sber ApdiUrHE oerationi s, theh W TR his dndtutaidieg place, the
secoRATMAS 'eﬂ%_'it e ﬁh‘@-ﬂﬁﬂr ﬁbhé?g%&%ﬁéﬁﬁé g?gir{??%r iﬁltd?q%éinwé%vqlether

is not taking place, the se S

or po¥ rentUNowesBiigeneraigingtisg dah sthenWTRY g Mot hedcessfully

t an EU transpi.ssion originating fromthe WRU
recilvell v They ety BNOds B o vehedifing gnc BT ramsmismoms for the
WIRT. scheduling an EU transm ssion for the WIRU. -13-
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