WO 2005/022798 PCT/US2004/027526 [0001] ENHIANCED UPLINK
OPERATION IN SOFT HANDOVER [0002] FIELD OF INVENTION
[0003] The present invention is related to a wireless communications.
More particularly, the present invention is related to an enhanced uplink
(EU) operation during a soft handover. [0004] BACKGROUND [0005]
Cellular wireless communication networks are divided into a plurality of
coverage regions. Each coverage region in the network is served by a
Node-B. As a wireless transmit/receive unit (WTRU) travels, it may move
from BR&W¥Ethge region to another in the network. f6EBI*THEWTRU is
served by the designated Node-B for a particular coverage region. The
regiongigévered By NEOEPBE BV RFERAEIOB RO BhE/afRABEBoundary of
the region a WTRU can establish connections with more than one
Node-B%%3 the WTRU moveSHdnPBHREENEPAge region to another in the
networkotHe WTRUrgoes iveotighihirdever a SEHdarmoveicsiwidely used
to ensuvireqertinlaniicat oresaritiroattinter reptid owhildrewinglaidEhd a
pluralityefcel sw{@0Q4#4] Safbhandover occurs when a WTRU is connected
to two or more Node-Bs simultaneously, on the same frequency. In soft
handovgg;4ll Node-Bs serving the-WeRBbh@rocess the received data,
which ig,then routed 0 g.radio caglwgggtﬁmtg@@s@mm& fACKo
dlversiq% Coﬂ%zb'f[l FOI’ SImFE i1¥éverager§0nmt%¥ne%v Qs see%oegbdetecnon

technique sych as a Vealic Redundanc and may accept a
packet that passeehe ¢ 5T Sote téd"\‘?esﬁsm £y s’fbéreclle)léfncase of
soft haﬁﬁ%‘i?é?’&%ﬁélﬁﬁ&%ﬁ%’?sthﬁ?%ﬁé‘r handover the WTRU is
connec{&fo tworbt Fote Eerg¥etnyifey el N dr iy
contrastotersesftemian dbvesgine sofief afdee riritierocdivesiyd at the

boundary of the region a WIRU can establish connections with more tiian one
Node-B. As the WTRU moves from one coverage region to another in the network,
the WTRU goes through handover. Soft handover is widely used to ensure
communication without interruption while roving around a plurality of cells,
[6007] Soft handover ocenrs when a WTRU is connected 1o two or more
Node-Bs simultanecusly, on the same freguency. In soft handover; all Node-Bs
serving the WT'RU process the received data, which is then routed to a radio
network contreller (RNC) for macro diversity combining. For simplicity, the RNC
may use an error detection technique such as a Cyclic Redundancy Check (CRC)
and may accept a packet that passes the CRC,

[0008] Softer handover is a special case of soft handover, When a WIRU is
in softer handover, the WITRU is connected to two or more cells belonging to the
same Node-B. In contrast to soft handover, in softer handover macro diversity
with or without maximum ratio combining can be performed in the Node-B.
[0009] Automatic repeat request (ARQ) is a technigque whereby the receiver
requests a retransmission of packets by the transmitter if errors are detected.
Hybrid ARG (H-ARQ) is a technique whereby iransmitied data blocks are

encoded for partial error correction at the receiver, and only data blocks with



with or without maximum ratio combining can be performed in the Node-B.
[0009] Automatic repeat request (ARQ) is a technique whereby the
receiver requests a retransmission of packets by the transmitter if errors
are detected. Hybrid ARQ (H-ARQ) is a technique whereby transmitted
data blocks are encoded for partial error correction at the receiver, and
only data blocks with -1 WO 2005/022798 PCT/US2004/027526
uncorrected errors are retransmitted. In prior art,i.e. in high speed
downlink packet access (HSDPA), the H-ARQ functionality is terminated
and covtrestiert’tsy the Node-B, (a technique called NOW&iB2¢6%rétled
H-ARQ), allowing for rapid transmissions and retransmissions of
erroneouslyeredeivedpacketsnitins featiurerviasiblyh mghledesikable and
practicghbecauseHIPRRGLHHBDRAMalinB torenuiseddonsoitdiandover.
This featuraauauidibeshighlndesitable-deskialsr), bukproblems exist
because,ilisdniended.forE R0 H-HRE) 1e.aRaraledUrHRg.saf
handovgr, MJthhQra@s&ﬁbmgnargfmgmwmmgﬁ&cgéﬁ@ll@gsIﬁ ;ARQ N

soft handov%r |st g e, Slnﬁ%t sociated (UL) and
naover, ea LUTre WOk e emra or
downlln IF contro? naln oeg {noﬁ&pen % the so andover
msexzs eca se it is n&e 01 3.]1 erate
gain, |tm| it be error prone an require signi icant power 6 ntlé In the

DL dlrest’fff ‘{W "WTRU may not be able to receive the acknowledge
(ACK) HOHbN- ac%%?%ﬂij@lm%@@k3’%ﬁé‘i%tWB%Héﬁ‘%c%‘I%H“NﬁHe Bs. In
the UL jyibr ik inbelived Soetibe Baoriatef radiidterideenie: e asedciated
control sigrabinigefronheth® WE R sofyhicidomageledutishs Oftepuffepne

corruptian 4@t iikArsoft loudferHdsaib iierfordmplementiig AR in a
Node-BrPata.packaisteaeiyadchut het acknawledgad) bythe-Mode-B
are temporalys siQresk in. dhersof: buffenfonibaremenial-cmhining.
TthEfQ£§ a&o@%@d pﬁ%ﬁs’igtﬁgﬁé@&getge WITRU, which may lead to soft buffer

corruption. .
10011} A soft buffer is a buffer for implementing H-ARQ in a Node-B. Data

packets received, bui not ackﬁﬂwledged, by the Node-B are temporarily stored in

the soft buffer for incremental combining. Therefore, a data packet transmitied,

butnot acknowledged previcusly, is combined with a retransmission of the same

dala packet transmitted in response to NACK signaling. Chase combiningisa

special case of an incremental combining. The soft buffer corruption causes

misalignment of an H-ARQ protocol state among different Node-Bs and leads to

loss of the soft handover gain. It would be desirable to achieve efficient H-ARQ

operation without the problems associated with prior art systems.

[0012] Node-Bs can offen make maore efficient decisions and manage UL

radio resources on a short-term basis better than an RNC, aven if the RNC

retains overall control over Node-Bs, In order for a Node-B to assign UL radio
resources to WIRUs in B operation, the Node-B must know several WERU-
specific parameters. Under the current 3GPP standard, only the RNC can know
the WTRU-specific parameters by means of radio resource control (RRC)



but not acknowledged previously, is combined with a retransmission of the
same data packet transmitted in response to NACK signaling. Chase
combining is a special case of an incremental combining. The soft buffer
corruption causes misalignment of an H-ARQ protocol state among
different Node-Bs and leads to loss of the soft handover gain. It would be

degm@&é&@s@h@é@f&@!@ﬁ@h@@@ﬁ@ 1O RetAtaRWiIkTeRtIhe nrokieNIge-B for

associated Wi%h rior ar saﬂstems.c[oo.l%JLll\lode-Bs can often make more
. ﬁ{o&)er sche ulmﬁ &) radio resotljr es m U {ransmussions. .
efficie ecisions and manage UL radio resources on a short-term basis

better iHaH an RN, BYENTTRBIRNGD teiinschvéreliedpirencvi TRU in soft
Node-RBswdbvardee foxa diedarBdtaisissignlil tsadienresotHiteSdo WETRUBU s

in EU gperatan, i %%Qs%%ﬁﬂ%@éjﬂ%\‘i’e&%@'W{Rpaﬁpﬁcﬁi&ens and on
parameters. Under the current 3GPP standard,‘ﬁ)ncléthe IENC can kno
r

the WTRUIESHERHE SHARNI Py FRULHE 38 ¢ Souey é%%t‘%%‘i"‘(ﬁgéfp
-2 messagesisTHerefdfe, ivigineddBSarpds fbaaard #RBirformehtivnogieie o
Node-Bfpdiarones wehadiding.ofhradioveseurass MoERransimissiopsat/radio
[0013] An RNC maintains an active ch WTRY in soff .

hando%%ollgesgﬁg %%sagg%}%s%é) ec%al?)éi\tﬂt%ﬁgg (ﬁﬁﬁrﬁé rlrt% §€/¥e i&%lsﬁr%%n&th% ©

WTRUgOHER 28y o ictesdurarhditdegiovided by a WTRU and a

Node-Baidd on nianagemientofaxailable radiorasourbesidinbeachmosthicated
Under the, cuirent 3@RRistaRdais the Raanplias RRGEAN0 heaes, but
(KE) contrgl propedires fo_ coordinate actve sel.cols wil g WTRU, #1d,
Node-ﬁaﬁ%l watigh 83% radio’ network subsnysfem application part ¢ 2.’
(NBAPIRNSAFh#adiertink phosadisred to daobeditrite Wé@&etgéénéwﬂqimg
each NaflenB{R0l4hP wingrsadt frandomer sonEdinfsmatiomshowdaive soft

commypicated petween nelpotk eoliies 1 SURRALFLAPEFateRs Theansfer

information includes, but is ?otilimlte,d to, information relatet% to pnactive .
set, infORAESIEA Péfﬁgpa}wé\ gviicn are lmperative 1 operation o urmg so

handover. Therefore, it is necessary to define a protocol for transferring WTRU-
specific information and other EU related information among an RNC, a Node-B,
and a WTRU so that a Node-B is enabled to schedule radio resources and EU

connections are handed over properly during soft handover.

[0015] SUMMARY

"3



Node-B that controls transmissions during soft handover, EU scheduling
information during soft handover, and ACK/NACK status information

during soft handover. The current 3GPP standards do not define specific
protocols to transfer necessary information which are imperative in
operafiongdf EU duringcseilatiandgyerfikhasporer ifhis pregassanstodeliae is
a protocol for transferring WTRU- sEeci,fic information and other EU

relateB ST ATBRNIRG RINE MERID A BN R JRM PRI HARY): the

NodeBeipsanahigdsiaescheaiig radie:reaaurcesandiitlesornesinasRteunit
handed over properly during soft handoyer. [0015] SUMMARY -3 [0016

In acdordaoe drrae 5t & @&f@ﬁ&ﬁ%?&%ﬁ#ﬂ%ﬂ%ﬁ%@@ 1 3 o

provided.amethedifer @peratingyisi¢ Lo M aliccEeed) (RELRE! receiving an
(H-ARQ), the method comprising: receiving a dataﬁacket from a wireless
|

transAt/FeEeR A Lpdgrreeh (YACIths TR AR h Ak SN Se ARy i decision

acknoyladaementkACK )t 0east adioa oRtwerk canrtiallerd RNET K theidataeing
packet is successfully decoded; receiving an ACK/non-acknowIed%ement

(NACR}dedistBiidréntiné RN E ankROtbisicnd bemg hiaad theRNO Ok
at leagt gneACkpmriNode-Bs and a NACK decision being made if there
is no ACK from the Node-Bs; and forwarding the ACK/NACK decision to
the WTRU. [0016a] In accordance with a second aspect of the present

inventign.gthere is jprvidasha: mathod.forOReIatBe Ry BrA-AUIRMALS, there is
repeat request (H-ARQ), the method comprising; receiving a data packet

from PRIiEREsE fRgHGHithic CRRATRMbY AT BB SRRFR thavaRta haBkey; the
sending.@packiondedormantdAGKY hethdo the, WIRE AndAtAaHQeive unit

network controller éRNC) if the data packet is decoded successfully; and
receiviNg BN AERIAEE-Redsvprslge Fretibg AREIydederrr oA THERINE the
an AGisfiecision heingdnadedidhere-inat leagt one ACHKaFopdNQdR-Bcoded

successfully; and receiving an ACK/non-acknowledgement (NACK) decision from
the RNC, an ACK decision being made if there is at least one ACK from Node-Bs
and a NACK decision being made if there is no ACK from the Node-Bs.

[0016b] In accordance with a third aspect, there is provided a method for
operating hybrid automatic repeat request (H-ARQ), the method comprising;
receiving a data packet from a wireless transmit/receive unit (WTRU); decoding the
data packet; sending an acknowledgement (ACK) to a Node-B coordinator if the data
packet is successfully decoded; receiving an ACK/non-acknowledgement (NACK)
decision from the Node-B coordinator, an ACK decision being made if there is at
least one ACK from Node-Bs and a NACK decision being made if there is no ACK
from the Node-Bs; and forwarding the ACK/NACK decision to the WTRU.

[0016¢] In accordance with a fourth aspect of the present invention, there is
provided a Node-B for operating hybrid automatic repeat request (H-ARQ), the

Node-B comprising: a receiver for receiving a data packet {rom a wireless

e



and a NACK decision being made if there is no ACK from the Node-Bs.
[0016Db] In accordance with a third aspect, there is provided a method for
operating hybrid automatic repeat request (H-ARQ), the method
comprising; receiving a data packet from a wireless transmit/receive unit
(WTRselecesing the @atapacket:sendinglandsknowedgementaplGI)H-
to a Node-B coordinator if the data packet is successfully d d; .
receivhig AT ARk B G RBI ENKER) CRasTeN TER g @ rdi
NodeRBoardinatakrarRC K decizianbtingsmadesifitherrdsdall dedstaie an
ACK from Node-Bs and a NACK decision being made jf there is nq AC
from thENBHEES ;&awfa?%ﬁwmc&éWA%%&*&%%%?‘@ iR A e
[0016a)dr/mecodraRewithie {URD, aspeack of herpreseinth inuenta theee: is
is provided a Node-B for operating hybrid automatjc repeat regues

(H-AROARE R S B EBmpBHEHE 2 T8 Ve 8 FeciTmaedd %aifpésweis no
from azwitelegsméd i@nrsmit/receive unit (WTRU); a decoder for decoding
the data épacket; and an H- AR.Q entity configured to send a positive

acknoffieeementi AERY 8% Mot HERvBICEoRtrEeP ERNCT BN s s

packetis.pldgceIsfutpdrsagra@ndrgsrivR@mACK{Regalivest (H-ARQ), the
acknowledgement (NACK) decision from the RNC and forward the

ACK/NBEB dEHRERHS the IFED, [Wh vty an AcHieMEish Baihgemuiess

if thergJsumtieast OusAGK tomNeeerBIRNL RMNACGI: deciianrdeeing an H-
made if there is no ACK from the Node-Bs [0016d] In accordance with a

fifth adpieEBithe BresATNaHAb A BRHE{SeBrBIAAcA A NN de i iy RU and 2
operating,hhrichasiaraatic rereat RqUesitil-AR QY ctheuNadecd and receive

comprising: a receiver for receiving a data packet from a wireless

transrl/reEBireLatTe (PR dgaEeb ddMfor ddesiaiv thardht Pitker ACK

and aRddzARetibucanfigures to.send aneskpovidedas mantNACKtecision
both to the WTRU and a radio network controller (RNC) if the data packet

is sucCEE bRl BhO B diethe Node-Bs.

[0016e} In accordance with a sixth aspect of the present invention, there is
provided a Node-B for operating hybrid automatic repeat request (H-ARQ), the
Node-B comprising: a receiver for receiving a data packet from a wireless
transmit/receive unit (WTRU); a decoder for decoding the data packet; and an H-
ARQ entity configured to send an acknowledgement (ACK) to a Node-B coordinator
if the data packet is successfully decoded, receive an ACK/negative
acknowledgement (NACK) decision from the Node-B coordinator, and forward the
ACK/NACK decision to the WTRU, wherein an ACK decision is made if there is at
least one ACK from Node-Bs and a NACK decision is made if there is no ACK from
the Node-Bs.

{0016f] In accordance with a seventh aspect of the present invention, there is
provided a method for operating hybrid automatic repeat request (H-ARQ) during a
softer handover, the method comprising: a Node-B recetving, via at least two cells

controlled by the Node-B, a data packet transmitted from a wireless transmit/receive

Ag-



an ACK/negative acknowledgement (NACK) decision from the RNC, an
ACK decision being made if there is at least one ACK from Node-Bs and
a NACK decision being made if there is no ACK from the Node-Bs.
[0016€] In accordance with a sixth aspect of the present invention, there is

providgd aiNeds-Bafah epeiRuaaRIid@URMAICHE PR IR QURSIning the data
(H-ARQ), the Node-B comprising: a receiver for receiving a data packet

from RARAREISE VF#aﬁ%i‘ﬁFe@é‘iﬁiE%rh‘P(‘@\ﬁ%?ﬂE%@o‘iﬂ’ phdaDanskrEthad

data preketi-and.amtd AR eNtixeanfigured)te SR BRU if the combined data
acknowledgement (ACK) to a Node-B coordinator if the data packet is

succeRislys dueselty Seended dndacrImekpavEt sormO WIdddertidh combined

(NACKgdegision freudhaadeBoganidinatas sndfarward the
ACK/NACK decision to the WTRU, wherein an ACK decision is made if

there id&0%bast dRaxeHansHY otecshh AP NAER BrEeSIoRY R HEdSTe 18
there {3 RAUIAGKHIQB theoda:Be 10163 IHA acqRIEANGR WL ARFSVERY o

aspect of the present invention, there is provided a method for operating
hybrichaftRobaatic ve pesadl rdenfestripriaror dinRf apreetie foirsaovRna hsARQ

methqq, COMPHSIAG R RQYRBRF&MNA AR Tk e Rl su Gertralied data
by the Node-B, a data packet transmitted from a wireless transmit/receive

-4a Uit TRD) Hia MhidhnEntearlipiw RUnkchAnrdrird feuehpt least two
combining the dritenpacketdeseivad fromithe.celish e Nden ferading ved

the combined data packet; and the Node-B sending an acknowledgement

(ACK)fteies WritR)drderedtsibirrecnbiaed JsioRetRs SYReeSShA dded degess
and a pon-acknowlsdaement (MGK) the spmbingddataRacketds Blcket

successfully decoded via at least one cell. [0016g] In accordance with an

eighthreespeset of the prsansioestivn, dprefedsaptoonded S Nogkopyiseement
operafind dy PridiRUPRRLIE fRRERILIRIHES! é&ake%@@t ding e altehicd.

handover, the Node-B comprising: an H-ARQ process for performing
H-AR(016h] In accordance with a ninth aspect of the present invention, there is

provided a method for transferring wireless transmit/receive unit (WTRU)-specific
information to support enhanced uplink (EU) operation, the method comprising:
obtaining WTRU-specific information; and, transferring the WTRU-specific
information to Node-Bs 1o enable the Node-Bs to utilize the WTRU-specific
information in operation of EU transmission.

100161} In accordance with a tenth aspect of the present invention, there is
provided a radio network controller (RNC) for transferring wireless transmit/receive
unit (WTRU)-specific information to support enhanced uplink (EU) operation, the
RNC comprising: a transceiver; and a processor for obtaining WTRU-specific
information and transferring the WTRU-specific information to Node-Bs to enable
the Node-Bs to utilize the WTRU-specific information in operation of EU

transmission.

[0017] BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Figures 1A and IB are diagrams of the first embodiment of the
present invention.

[0019] Figures 2A and 2B are diagrams of the second embodiment of the

present invention.

Ab-



operation for a wireless transmit/receive unit (WTRU); a receiver for
receiving a data packet from the WTRU via an enhanced uplink (EU)
channel through at least two cells controlled by the Node-B; and a
decoder for combining the data packet received from the cells and
decoding the combined data packet, wherein the H-ARQ process sends

an acknapdedgemepiLAGK) 1pdthe W RIddithe sombingd datBopaskRtof the

received via the C%HS is successfully decoded and sends a
1 inventiion

non-acknowle gement (NACQ to the WTRU if the combined data packet
is not s{i8eBssiully eesady. g0t RTa aeesra ahdkevitrh SIRPRUBHRCPbihe

the presentiniretiidon. there is provided a method for transferring wireless

transmi?geive Uﬁi&&WERPk%ﬁ%;H}{% S REAAH QR LOTHRR IS RREARCE ween

uplink ( UF{ (goera({iongg metho com‘{))trlistlln :\obt%\iningtWTRU-specific
informatiShY and™thsteriAg e WIRUSSpEAHE I EMMAton to Node-Bs

to enabl@®i NodEiBsero tilizanthe WPRU Gpsseitic fformetioridn transferring
operatiqUei M KansmissieB: AR & Whaee prdancewithoa tenth aspect of

the prei@‘dear%f”"e”,f 0., NSIR 15 Piavidedafagio, -gg%%cm_ﬁ%@&m%ﬁer

for tran ng wireless transmit/receive unit (W )-specific information
to suppBHEEHRERASATHRRGK YD 6 FEFITH IV ITERNC comprising: a
transceiVéiiland aligoce8sordalianiainmngwWisRkiagpBdiRe -ipformativeranibn
tl\rlarésfe ééiﬂ&ﬁl%%@ﬁéﬁﬁ%%ﬁ%&@f@_#ﬁ&_@k?% EQJ)&%E{&TB&%J&&&@U]?E'[SE

ode- tilize the U-specific ipformation in .operation
e R [001 A RIor R O OE T BRI G by v
FiguresamoaadIms drecHibigrdnrs or thecrirst e b BigRvIE MG HE: present
invention. [0019] Figures 2A and 2B are diagrams of the second

embodimger;ofrine AR eSS HHVRINAHN 4 THE PREFERRED EMBODIMENTS
(00281 The present invention will be described with reference to the
drawing figures wherein like numerals represent like elements throughout.
HO02493 When referred to hereafter, the terminology "WTRU" includes but is
not limited o a user equipment, a mobile station, fixed or mobile subscriber unit,
pager, or any other type of device capable of operating in a wireless environment.
When referred to hereafter, the terminology "Node-B" includes but is not limiied
to a base station, site controller, access poini or any other type of interfacing

device in a wireless environment.
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[0020] Figures 3A and 3B are diagrams of the third embodiment of the
present invention. [0021] Figures 4A and 4B are diagrams of the fourth
embodiment of the present invention. [0022] Figure 5 is a diagram
showing a streamlined connection between Node-Bs and an RNC in
accordance with the present invention. [0023] Figures 6 and 7 are
diagrams of systems for transferring ACK/NACK signals in accordance
with the present invention. [0024] Figures 8A and 8B are diagrams of a
system and process for softer handover in accordance with the present
inventt$he{BB2%] Figure 9 is a diagram for transferring WHRWSpcific
information among network entities in accordance with the present
inventiéi37002 6 F Bigesrer kodisBand itigrans f6+ tretersfdfrmgd dnformaion during
handovée &sentpdietmorkientittesinnagcordAhc®mthitliepreisbnt
inventienn{ef2 B EIALLERD-DESGRIR T Q- biEARE RERIRED
EMBORMMENTS. 10280 Ih e-prasent doventiwnrvildoe.desgrikedawith
referenge.fodhe, drawing figises yhereinike pumerals reniesant like
elemqu@é%g)gghout. _[0029]_W_hen referred to hereafter, the te_rminolc_)gy
WTRUyeludes, byt 2 ot limitedh o, auiser. equipment, a mofile station
fixed or mobile subscriber unit ager, or any other type Qancfewce capable
of operatE T K i Sl s T R VSR ART VRt PErsHaR e MERSARer, the
termindBR RIS F& B AUbideS LR FIbifAHEG torae tradds Sesiioh, site
control(&eP At essitishiftedpamy O thar -t 8261 ihtérPaenty Nabvieattt-a
wireles¥&rapitraNiERE. L2 OI20B5 1022 78E NS HUBRI0WAI27526 [00301
Figuresithér ah tf<id-Bsaire «lingbambofaCsystehicd 00randoaprogess 150

Node-Bs 104a, 104b.

[6032] In making a decision regarding the primary Node-B 1044, the RNC

106 may use statistics, i.e. the number of successful decodings of particuiar

WIRUs transmissions by each Node-B 104a, 104b, to identify the Node-B 104a,

104h with the best UL performance. It iz the performance of the best ceil

controlled by a Node-B that is evaluated, not the performance of all cells

associated with & Node-B. The RNC 106 may also select the primary Node-B

104a by evaluating both UL performance as described above and DL performanee

as obtained from WTRU 102 measurements. The RNC 106 then notifies the

Node-Bs 104a, 104b and the WTRY 102 regarding which one will be the primary

Node-B 104a via Iub signaling and RRC signaling, respectively. The WIRU 102

may also be informed of the primary Node-B 104a by fast layer 1 signaling from

Node-B.

[00383] The primary Node-B 104a employs incremental combining, while

non-primary Node-Bs 104b may or may not use incremental combining. If the

nop-primary Node-Bs 104b do not use incremental combining, the non-primary

Node-Bs 104b may use simple ARQ, and may always refresh their buffers and

not perform any combining. This scheme eliminates the problem of soft buffer

corruption in soft handeover. If both a primary Node-B 104a and non-primary -

Node-Bs 104b perform incremental combining, soft buffer corruption may be



of a first embodiment of the present invention. The WTRU 102 establishes
connections with at least two cells controlled by different Node-Bs 104a,
104b for soft handover. Data packets transmitted from the WTRU 102 are
received and processed separately by at least two Node-Bs 104a, 104b
during soft handover (step 152). [0031] One Node-B in a group of
Node-Bs in an "active set" is designated as a primary Node-B 104a, while
other Node-Bs in the active set are designated as non-primary Node-Bs
104b. An RNC 106 or the WTRU 102 makes this decision (step 152). If it
is decteenbyan RNC 106, the RNC 106 informs all N6#ESBY023%9, 104b
and the WTRU 102. If it is decided by a WTRU 102, the WTRU 102
informslieithérd atitiNode-Bs: IG#atel @4randtre RNEr XOGwsthaRdurn
informsiatkthe sdoslesBsvi@da 0 A4l 32ddBanadking 4 decisaa.
regardipgithe prirpanNade-Bd fdanihe RNCeIN6.may usarstatistics, i.e.
the numbasy.ef-suesassiuldecodings of particular WTRUSs transmissions
by eachdigde-5 44g, 3045, IJSUILIAG NdS:B 4R, A04RIh the
best Ulfh%%p;g{m@lstep aﬁ @aehq\%gogpﬁncl% Lf %@e best ceII Lgogtrolled by a
va

Node-B that is e uate no the performance o alf cel soclated with
a Node B ‘I AR RREY g@%elﬁﬁ A EaIR S The Brmary N (ﬁe ‘%1 14a by
evaluafii§ B?fﬁeitLﬁt_e‘béﬁbrrﬂ?ﬁﬁ‘ﬁﬂé@ é"é‘%t@ﬁ‘b%(ﬁp BVEeﬁﬁﬁ‘ﬁﬁsﬁféjﬂformance
as obtffEtPHo AT U EO 2 MERStPETRERTST IHE RICTHE i hotifies
the NowduBisrtndeck {GUD SrrdutretinPRigso 2 fdyeriiredinsien Gife will be
the primatyt Node B0 4en viadulrsighalingiemd RERG-sigmaling wil
respectivelgrrédie MehiRid-1O2CRIaysdlse berirKormediofithesprinasey
Node-Bfi4a.byfasilyetid-sign aingot am-Nade i {0033 Iheaprimary
Node-B,1Q4a:cmpleysiperamentad combiningwhile nen-RUmany
Node-Bg 4040 /May:QrMdcRE sedipramenialeombining. L i0g,

not as a limitation, of the present invention,

[0035] When a Node-B 104a, 104b correctly decodes the data packet as

determined by the error check, the Node-B 104a, 104b transmits the data packet

to the RNC 106, If the primary Node-B 104a derives an ACK from the data

packet, it transmits an ACK signal to the WIRU 102 and the RNC 106 without

watting for the CRC results from non-primary Node-Bs 104b, and refreshes soft

buffer (step 158). If the primary Node-B 104a derives a NACK from the data

packet, it transmits a NACK to the BNC and waits for the final decision from the

RNC or CRC results from non-primary Node-Bs forwarded through the RNC 106

(step 158), The primary Node-B 104a may set a timer as will be explained
hereinafter. The primary Node-B 104a transmits an ACK/NACK signal to the
WTRU 102 in accordance with the final decizion made by the RNC 108 or CRC
results forwarded from non-primary Node-Bs 104h.

f0036] Nen-primary Node-Bs 104b transmit a data packet to the RNC 108
enly if they derive an ACK from the data packet (step 158). The RNC 106 makes
an ACK/NACK decision (step 160). If the RNC 106 receives at least one ACK
from Node-Bs 104a, 104b, the RNC 106 makes an ACK decision, and ifthe RNC



non-primary Node-Bs 104b do not use incremental combining, the
non-primary Node-Bs 104b may use simple ARQ, and may always
refresh their buffers and not perform any combining. This scheme
eliminates the problem of soft buffer corruption in soft handover. If both a
primary Node-B 104a and non-primary Node-Bs 104b perform
incremental combining, soft buffer corruption may be -5 WO
20051022798 PCTIIJS2004/027526 eliminated with a new data indicator
or a sequence number in physical control signaling sent by the WTRU
102 ta"miftRBde-Bs 104a, 104b which data packetG&BEME ™
transmitted, and thereby the Node-Bs 104a, 104b can manage soft buffer
without¥oirptivre (0T AldNBHH 85 eIt 4 indreristivanset
receivegidataspRtketfrontethNACRRILGOR [Bteprdbd) trachidede-B
104a, hoahperfosmsranierranehetkeamothcrdatapackel ane-ganerates an
indicatigrkofesriscessuohinilyevindecodingthe..data.packet{sien 156).
Determining whethes. arsiatapackehisshceassiulyx receivedsis.performed

via an gror.check progedurs, seas imRlementing.a cyslic redundancy
check (GRC).The in |qat|obn of sy??cess or faI|LN’e |%d%%gd|ng the data

eine/of mcremen the non-

packet e Nqde-Bs can be tetﬁ ntigured |n avarlety of different forms,
ak ior
fte

but will"Be referréd 1 Rers| Fas A CRETREH ST AERMACK, in all
embodfATRHTS S fid (Pl Bt tﬁé’wé%%w Rigeafettor
checkiffe) &y Bejretfsrhsetr ol M e Srerarcd Witkh & tesdhimy 8f the
presenteiiventieiveamitashogie: s themeerstootd ol terinrSERC" or
"ACK/NACRY 1§4astidtorifie dsdantillistratid iRLG0as adiimidation; of the
presendeiventionj0351MheniaNade B 104a:104benuectiyndecodes
the daterpacketasc.datarpined nthe prror-chacistheNadeBidd4a, 104b
transmitscthe datamackel 1Q.the BN G106 the-mimam.Nader 104a
derlve%}@ﬁd%gﬁ EEQQ*L H;]eedgggécket into the MAC level reordering buffer. After

the RNC MAC performs the re-sequencing process, it sends the data to the RLC
layer, Missed packets are identified and notified to the WIRU 102 through RLC
messaging.

[0038] Optionally, a streamlined connection may be implemented in
fransmission of the result of the ervor check between Node-Bs and an RNC. A
fast streamlined connection is explained with reference to Figure 5. The
streamlined connection is dedicated to fast signaling between the RNC 506 and
the Node-Bs 504a, 504b, and eliminates a long delay between the RNC 506 and
Node-Bs 504a, 504b. A high speed streamlined connection 510a, 510b is
established between Node-Bs 5044, 504b and an ENC 506. CRC resulis from
Node-Bs 5044, 504b 1o the RNC 506 and an ACK/NACK decisions from the RNC
506 ¢o Node-Bs 504a, 504b are transmitted via the streamlined connections 510a,
510b. No direct physical link is required betwesn Node-Bs 5044, 504b, Rather, a
logical chammel between Node-Bs 504s, 504b is required. The BNC 506
coordinates establishing the logical channel.



packet, it transmits an ACK signal to the WTRU 102 and the RNC 106
without waiting for the CRC results from non-primary Node-Bs 104b, and
refreshes soft buffer (step 158). If the primary Node-B 104a derives a
NACK from the data packet, it transmits a NACKto the RNC and waits for
the fmal decision from the RNC or CRC results from non-primary
Node-Bs forwarded through the RNC 106 (step 158). The primary
Node-B 104a may set a timer as will be explained hereinafter. The
primary Node-B 104a transmits an ACK/NACK signal to the WTRU 102 in
accorffaate ®ith the final decision made by the RNC A06'8MRE results
forwarded from non-primary Node-Bs 104b. [0036) Non-primary Node-Bs
104b tigasemit a ddte paekétddihe®RNEG110610nywibtleyldeniséian
ACKframvihedatth packei-(siep. Ib8kokhaeRNE N6 makestianACKINACK
decisiapisieR:d:68) .if theRNEI0Gacetessaé leashOngAe Kosdrom
Node-Bgal Qda4Q40 rihe:Ngs LAG Makes apAldsAesision @nd if the
RNC 6 W0, 2000/022 £ 98 RGI HRaOOHOAL 20 8n + LGERIESNO ACK

from N%@s@érécgdf%elt ﬂ'?té%'”é Qo%ets?r pined timg 55’9'%‘25 he RNC
81 d ACRIRACK

106 makes a ecisjon. nsmits an
deC|S|0pn {: ?ﬁ}gt he. 51 311 x B.]ilﬁ%a 0 EF?’%@ S are roce s eﬁ'd an
o L e e 5 oA B e 104
denve§%ﬁ%@%ﬁécﬁﬁ@ Yo uptie Ay H4hsmits the ACK/NACK
decisiof®8! the nbreprirram NefesBCEGab for Xufthéffertandegement
dependifig o8 RIS ineafiintfEnrenitalicohthitgiédat henbrikprimary
Node-Bs<i04b1[0087E 1048 Dptionsk torshe, RNG1064omse therpackets
delivergehfsamdxoin:, pritags-MNede das 104k, ifdhe-RiGL06uses the
packetfom.panspiman:hede:Bed0th-amediaacee sscertial (MAC)
functio&gﬁﬁl&%@l\&gngg pﬁg@g@gg@@oggﬁg%eg@g delivery mechanism
over all{) % receli/ accp %Cgcg":ﬂ%tﬁ%e seac'tljln a%te!xnn\.'/i :We, a smgle logical channel

between two Node-Bs 504a, 504b via an RNC 506 is established. The RNC 506

receives CRC resulls from one Node-B 5045 and just forwards it to another Node-

B 504a without processing it. This process is fast since the signaling is just

routed between Node-Bs 504a, 504b without processing at the RNC 506.

Therefore, it avoids the processing delay and protecol delay at the RNC 506, Bach

Node-B 504a, 504b derives the final ACK/NACK decision based on the ecllected

CRC results from'all the involved Node-Bs 5044, 504b in the active set, Hthere is

at least one ACK from any Node-B, a final ACK decision wili be made at each

Node-B 504a, 504b. Otherwise, a final decision of NACK will be made by the

Node-B 504a, 504b. As stated above, each Node-B 504a, 504b generates an ACK

decision upon reception of the first ACK from any Node-B 504a, 504h. The Node-

Bs 504a, 504b may set a timer waiting for an ACK from other Node-Bs 504a,

504h, and if the Node-Bs 504a, 504D do not receive any ACK before the expiration

of the timer, the Node-Bs 504a, 504b generates a NACK decision.
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Node-Bs 104a, 104b. If a Radio Link Control (RLC) layer realized an out
of sequence transmission it assumes data is lost and requests
retransmission. If the RNC 106 does not use the packets from
non-primary Node-Bs 104b, the RNC 106 processes only the packets
received from the primary Node-B 104a. The RNC 106 extracts and
enters the data packet into the MAC level reordering buffer. After the
RNC MAC performs the re-sequencing process, it sends the data to the
RLC layer. Missed packets are identified and notified to the WTRU 102
througt® RE@21essaging. [00381 Optionally, a streankfifféd¢taniEction
may be implemented in transmission of the result of the error check
betwediode- B andaatinRkNGrefiofddts daiined onRattio i
explained withNeferenee o higuserkd Thanstarmlined.conngetion is
dedicaiedtafasisignaling between the RNC 506 and the Node-Bs 504a,
504b, sndselimingies.a.long delpy.Reiween the.RNG %Q%ﬁ&w@de-Bs
504a. 404k, Ao sPRRH SISAMINGCLCANNECTAN.2 108, 21005,
eStabII%&quEre tweeOIr;_] pNO e @é%%s% same 011121‘0 %ﬁ)f %% reSU|tS
from Node-Bs %% gfﬁgto tﬁ 6 an 8 (8 ecisions
from the RNC* §5§“ 'NO&E-BS 8043, %ﬁzfﬁs gre ?raﬁgﬁn?f]&f‘iﬂ & He
streamﬁ%“&r%%ﬁégﬁéﬁg‘%‘f%? %iﬁﬁ?%@%?ﬁ%y%ﬁ?éf link is required
betwedfP{bde-BeEBu48r 50457 R e ibrear eHaara BeRieen
Node-Ba:506dk-50248's 18 fired CRNE RN 806 moorimate®establishing
the logitaksharrmeing RNWGREDHI02R2705 LEH 12608 022526100391 A
fast streamlined-conpecton B10a, 510b may be implemented in
accordapgg withitwe-alieratives dnaccordanes withdhe Jisstalternative,
two logigal.channgls:aiacstablished.hetwaen, apRING 208 and.fwo
Node-Bg 2043, 204R:1E8 Q&‘EM@% The BNG 906, eapives.H-ARQ
Slgna“@\gdg:lli%a rqj&ﬁ?@c%agr\lmes 2 previous transmission of a date packet with a

retransmission of the same data packet with or without increased redundancy

from the WTRU 202.

[0046] A WIRU 202 establishes connections with at least two cells

controlled by different Node-Bs 204a, 204b for soft handover, and data packets

transmitted from the WIRU 202 are received and processed separately by the

Node-Bs 204=, 204b (step 252). Each Node-B 2044, 204b performs an error check

on the data packet and generates a CRC result (step 2564), Bach Node-B 204a,

204b transmits the CRC result to the RNC 206. Simultaneously, each Node-B

2041, 204b transmits the CRC result to the WIRU 202 as well {step 256). The

WTRU 202 makes a determination regarding whether there iz at least one ACK

received from Node-Bs 204a, 204b (step 258). The WTRU 202 may recetve both

ACK and NACK signals from the Node-Bs 2044, 204b. Ifthe WTRU 202 receives

no ACK, it schedules retransmizsion of the data packet (step 264). The Node-Bs

204a, 204b perforr: incremental combining of the retransmission with the

previous transmission, If the WTRU 202 receives at least one ACK from any

Node-B 204a, 204k, the WTRU 202 transmits the next data packet (step 262).

e



B 504b and processes it before forwarding it 510a to another Node-B
504a. The RNC 506 recognizes the status of H-ARQ process of each
Node-B 504a, 504b by processing the signaling. As explained above, the
CRC results are processed by the RNC 506 and the RNC 506 makes a
final ACK/NACK decision and transmits the ACK/NACK decision to the
Node-Bs 504a, 504b. [0040] Upon reception of the first ACK from any
Node-B 504a, 504b in the RNC 506, the RNC 506 transmits ACK
decision to all Node-Bs 504a, 504b. In the case that all Node-Bs 504a,
504b wepeR'MACK, it takes some time to wait for alti{ba¥ <8044,
504b to provide the CRC results. Therefore, optionally the RNC 506 may
set a tilffer waitiRbe RN GIPfddeBts resPEoNAEE driddf bhedimelaikpires the
RNC S0G:1ehigmitsad: RéCRetdal-Mode-BeH04ay SA0THOBYE Rd6
accordanee:with the seeonrc altatnathveasm gladagicabe hannehibetween
two NogatBs bda.= 04 hsdamniRNG:H 06 iswesiablishe s Ehe.RNC 506
reCQiV%&B&:ﬁE%'F&Eﬁ%QQ& %%@ﬁé%@@@%ﬁté%@%&@
R AU U A A
e B B K e toc0l
delay aPPHERNT: BHE RN e BB GFAEEAE HBHVES the final
ACKINBYK deciSrehistrt ohitheesiectedy erEeadiensima the
involvet NuteBydona Bbaprirrthe atiite ‘Rt MFiHSrE rstablfheast one
ACK frisastarnycdderios it ol ACkebe bisiditwiiNvderhathdat@dén Node-B
504a, 564bx@the twisesddinaldesisicrrofiN NTRUWL be nradd bylthe
Node-B:5@4a bbb bystatad abouss-saghd\ade {B-hoda; bdbgenerates
an ACK.tgeeisian-uRen-enepion ahthadist-ACKdomuanydiodeB 504a,
504b. TheNodes Bs @4 S04R.maxaek a.Umer wailing ar.asACK from
other Na%%GgE&é&éﬁé_P“& 130061 INE:NRAeBE 2042, QAR HR.NQL receive
a”yAC%Eo%g @ggﬁ sxpiration, 0f the Umers 1he,Node:Bs 204, 2240
ge neraE?u?h Node-B 3543, %(c):fi% Is%ﬂ&s the ACK/NACK result te the Node-B coordinator .

308 (step 358). In this embodiment, a final decision on whether an ACK or a

NACK is transmitted to the WTRU 302 is made by the Node-B coordinator 308.

It is determined whether any of the involved Nede-Bs 804a, 304b generates an

ACK as a result of the error check (step 358}, If 50, the Node-B coordinator 308

commands each of all the invoived Node-Hs 804a, 304b to flush out the

corresponding soft buffer and to prepare for a new transmission, regardless of the

result of the error check derived ai each Node-B 304a, 304b (step 360). In

responge, each Node-B 304a, 304b sends an ACK to the WIRU 302 and refreshes

its soft buffer (step 362).

0048} Ifthe results of the error check from all Node-Bs 304a, 304b fail, (i.e.

all of the Node-Bs 804a, 304b generate NACKSs) or a response timer Node B3

coordinator expires, the Node-B coordinator 308 informs all of the Node-Bs 304a,

304b that they failed to successfully decode the transmitted data packet and that



-8 WO 2005/622798 PCT/U52004/027526 [0042] The streamlined
connection 510a, 510b between Node-Bs 504a, 504b and an RNC 506
may be implemented in any embodiment of the present invention
described herein. [0043] With reference to Figures 6 and 7, signaling of
the ACK/NACK decision between an RNC and Node-Bs is explained.
Figure 6 shows a system 600 whereby a non-primary Node-B 604b has
the same controlling RNC (CRNC) 606 as the primary Node-B 604a. In
this case, the CRNC 606 sends an asynchronous ACK to the WTRU 602
via the'primeeaPNode-B 604a. [0044] Figure 7 shows 88§StE 200
whereby a non-primary Node-B 704b has a different CRNC 706b from a
CRNC (Zo6a it ineprmfaryeNodeiBiofi0Ad ahd niathisscasdstap SN RN C
(SRNGpsptréesentisiah=asyn chionrad soAGHEK  theWhFRId2 702 ssia. the
primarydaide-B mda. d00dSERIgwen2fangRB are.ciagransme a system
200 angd aprecessizel: #lihe.second ambodinentofthemnasant
invention, Jndhis sggs%doﬁmgﬁwngmieaa%%ﬁm@rmmw&gr&t

perio et  MEBIL A G, s e s Nl agen, 2000
combmegare?rew%us transmlssmn 0 tW|t a_retransmission

coives d]z) cessﬁgliseP %F](SS theNoBags Oda,

2]
of the same apac et wi Ut Ihereased redun anc§ Hom the

WTRU 2827 06481 R W TR T %03 BitatiERed eBhiett i Rith &Fleast two
cells cBrfirBlida by diffe rait Kescren ardodisptop 4h Torso i Haftioer, and
data paeswérs fetisnated Hemithe WTRU 202 are received and
procesBédlisepafatdliddy BeiNgdb iBss204a CRO4(kteph2 BX): F&ch
Node-Bs2p 4:%). 204b pesfonts, ande sefeheckecatntibe-datapacket-and
generatrg.a @RCrasdiilsie2idhmachdy ade: Bi20dayaid @4ltransmits
the CRé.ieauls 10:he BNG: 206..aipulianegssly eachNode:Bow,

sends a NACK to the RNC 406, An ACK and NACK may be sent with each data

block within Iub/Iur frame protocols between Node-Bs 4044, 404b and the RNC

408. The RNC 406 makes a final ACK/NACK decision regarding the transmission

of the data packet from the ervor check results conducted by the Node-Bs 404a,

404b (step 458). The RNC 406 makes an ACK decision if the RNC 406 receives at

least one ACK from the Node-Bs 404a, 404b. Otherwise the RNC 406 makes a

NACK decision. The ACK or NACK decision made by the RNC 406 is then

transmitted back to the Node-Bs 404a, 404b at steps 460 and 464, respectively.

Each Node-B 404a, 404b clears its buffer upon receipt of the ACK decision from

the RNC 406. All Node-Bs 404, 404b transmit the same ACK or NACK signal

made by the RNC 406 to the WTRU 402 regardless of the CRC result that each

Node-B 404a, 404b individually derived from the data packet (steps 482 and 466).

In this case, the WIRU 402 may apply maximum ratio combining (MRC) to the

received ACK/NACK feedback signals from the Node-Bs 404a, 404b.

[0052] The soft buffer in each Node-B 404a, 404b is managed according to

the ACK/NACK decision made by the RNC 406, regardless of the associated error

check result derived by the Node-Bs 404a, 404b. Consequently, the fourth

embodiment of the present invention allows the RINC 406 to align the soft buffer

13-



2041, 204b transmits the CRC result to the WTRU 202 as well (step 256).
The WTRU 202 makes a determination regarding whether there is at
least one ACK received from Node-Bs 204a, 204b (step 258). The WTRU
202 may receive both ACK and NACK signals from the Node-Bs 204a,
204b. If the WTRU 202 receives no ACK, it schedules retransmission of
the data packet (step 264). The Node-Bs 204a, 204b perform incremental
combining of the retransmission with the previous transmission. If the
WTRU 202 receives at least one ACK from any Node-B 204a, 204b, the
WTRWY2BStegiismits the next data packet (step 262) PEOUHRAEY 27526
2005/022798 PCTIUS2004r027526 [00471 The RNC 206 also makes an
ACK/N&GK i eeisTote Bt & 6 dolidttedy A€ NINECK sigraistirom the
Node-Bs: 204ayd204 b (ste ph2 SCK/NATE RN TinZ06n ¢ slasiatlesBrd cransmits
an ACKiflegision-(stap.d68yiftae i3 NG 206 recaivesartieasizone ACK
from the.Nede:Bs 2044, 04b-Pthenvise -he.RNG208 geparars and

transmits, aNAGK segisian i the Node:Bs 2048 204R-8leRA4Q)- The
ACK(NAGK decision dééé%é[’lﬁi?d (o) thgc[l\{'ode-Bs 204a, 204b. Each

iRvVoIve are iden

Node- 4a, 2 refre hesf% soft buffer once | recg'ves ACK decision
Tto el o%]f? e sERname Lot S Coffuption is

from the RNC 206 (ste
elimindf&d*1602s Ty L#és 3K S8 sEPaPEHA G AMEhra SstsiiB00 and
a procEBECIBH b Wiirt e mBEHmRIAt of e lp e SRS PSP Phe WTRU
302 estapiisheduird edisradey conNEEions withlskicwareticttbytdifferent
Node-B3:s80#4a:lBotbrdod yofffhemidodeds Data2phdikets tradsmittgd from the
WTRUp3@2taitentetey echandWiritessed separately -bysat daastidywo
Node-Bg 3Q4a, :204biduking Satuhandovek Hsiep-332)n RactzNade-B 304a,
304b parippe. A £ERk-CheckaR e drtanackeh-And-gangrmies an
ACKINAGK resuvbrsed:on,the. arreheckon.the recalyed. data packet
(Step Séélrkﬁifﬁ:\a 1(%%?‘&'@115%9195&9&@9 Et.l(’]? ﬁl@g §0§ﬁ£%ﬂ%§0§%e§89 EI ggguaé}l%e of

data packets and simultaneously looks at the MAC leve! for an ACK from any

Node-B 204a, 204b when it is in soft handover, and only from the current Node-B

when it is not in seft handover. This method causes retransmission when either

the time-out threshold is exceeded for an ACK or an vut-of-sequence is reported

by all cells, Alternatively, this embodiment may be implemented with respect to

other embodiments including the first embodiment shown in Figure 1A,

[0054] Figures 8A and 8B are diagrams of a system 800 and a process 850

for softer handover in accordance with the present invention. During softer

bandover, the WTRU 802 establishes connections with more than one cell 808

which are eontrolled by the same Node-B 804 (step 852). BU transmissions from

the WTRTU 802 are processed by each cell 808 independently (step 854), and each

cell 808 transmissions received from the WIRU 802 are processed by the Node-B

804 controlling these cells (step 8566). Theve are two alternatives with respect to

ineremental combining of fransmissions trapsmitted from the WERU 802.

fO0BE] In accordance with the first alternative, the Node-B 804 receives

data packets from all the involved cells 808 and combines them wusing a
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among Node-Bs 304a, 304b, and between Node-Bs 304a, 304b and the
RNC 306. Each Node-B 304a, 604b sends the ACK/NACK result to the
Node-B coordinator 308 (step 356). In this embodiment, a final decision
on whether an ACK or a NACK is transmitted to the WTRU 302 is made
by the Node-B coordinator 308. It is determined whether any of the
involved Node-Bs 304a, 304b generates an ACK as a result of the error
check (step 358). If so, the Node-B coordinator 308 commands each of
all the involved Node-Bs 304a, 304b to flush out the corresponding soft
bufferemadaypirepare for a new transmission, regardles8/¢ti&2result of
the error check derived at each Node-B 304a, 304b (step 360). In
responsepéach-inae:Bidida;304bbsendsan Adiitdhed bR k302 and
refreshas dis seftduffer{(siep362:{0049] ththe resutsmbithesmor check
from alkbleae:@s 304a, 304b falil, (i.e. all of the Node-Bs 304a, 304b
generai@WACKs) ar.adesponsemsiNeds:B.coodinater exnires, the
Node- %hggwdgy%9@%%@%@3,1%%e;boﬁc ode 32,3018, 2040 hat they
failed t ceﬁgﬂégeé%%%é %ﬁnsmltte ofata pack et an that -10
WO 2005 4102 75567 e saﬁacﬂ?ﬁ( brepare 1B
retransm|SS|8?1p8?sfﬁén8‘§f3 S ERES ?tgﬁ%ﬁ?ﬁ’ Ai¢&%ponse, the Node-Bs
304a, 3B send P RIAER NM%WWW%%E%G‘FAWI‘?@UES
4A and“%%ff“é“éﬁﬁ@fr&ﬁ?@ e BrslrsteniAOD Hrrt B e S8R Y8 nofd fourth
embodinreritof dheprebentimidntiond Forsddt hartoveryal WIFRIY 402
establishésgea sepdiratescepnettiomwith dtleasicbwadelistenmirailied by
differertooNode-Badd 4an 404 i @mactive.set, Ratapacketsdransmitted
from thedTRU 4l2raia.qeceived idRracassedsepatately hysthe
Node-Bg404a, ag%@gggmg@gmg&\g%ﬁﬁeﬁé% EfGR.NQge-B 404a,
404D perlelg anS/IPLEASAIANING, [Relet daa PACKFIRAE.

ication allure In
ge nera‘&%g n?"cg,sla%e carrges as a‘ret&J %anne? oglcatozu oy non-primary cells 808b, The

non-primary celis 808b send messages on the channel indisated by the shared
channel indicator. In order to implement this scheme, there is a timing offset
between the transmission of the shared channel indicator from the primary cell
808a and the trahsmission of messages from non-primary cells 808b. The WTRUS
802 first moniters all shared channels from the primary cell 808a. Once the
WTRU 802 detects that one of the shared channels carry messages to the WTRLY
802, the WIRU 802 reads shared channel indicator along with the downlink
messages from the primary cell 808a. Then, the WTRU 802 receives messages
from the non-primary cells 808b indicated by the shared channel indicator, With
this scheme, it is pogsible to lower the number of channels that the WIRU 802
should monitor. The WIRU 802 then comhines the messages received from all
the invelved cells 808 using a technigue, such as maximum ratio combining. .

[00591 ' Alte_matively, for the DL, only the primary cell 808a may {ransmit
messages to the WIRU 802. The Node-B 804 transmits downlink messages via
the primary cell 838a, while all non-primary cells 808b switch off the ci(m‘rniink
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decoding the data packet (step 454). [0051] Each Node-B 404a, 404b
transmits a CRC result to the RNC 406 (step 456). If the Node-B 404a,
404b succeeds in decoding the data packet, the Node-B 404a, 404b
sends an ACK to the RNC 406 along with the data packet. If the Node-B
404a, 404b fails in decoding the data packet, the Node-B 404a, 404b
sends a NACK to the RNC 406. An ACK and NACK may be sent with
each data block within lub/lur frame protocols between Node-Bs 404a,
404b and the RNC 406. The RNC 406 makes a final ACK/NACK decision
regardifgthexiPnsmission of the data packet from tHE¥RBHEHEEK results
conducted by the Node-Bs 404a, 404b (step 458). The RNC 406 makes
an ACE:gieisiothif H8IRRCWg8hiecbivesatWERIS  Bne-ACK froime the
Node-Bs:#04 84404 howihetwisedhre iRbiE:«406 makes a HACK decision.
The AGitsor NAGizdeoisiarimanedy the-RNG 406-issthen: transmitted
back tathe:Nade:BsA0dRrA04boal-stepa A80.ane 40 4:hesnectively. Each
Node-B,40da, 404hg/earsis HefaLupanteceiphelig. AtKsdgcision from
Signal et R i L R A Cre
result tHat eac y ode- ém%r}g %ﬁ%%%ﬁ%%%ékade%’%%ﬁ fﬁ% Wha data
packet e8P EaE2 KREHES RIS GRS et A PR Bty
maximFArraadcotbikimg (WRE b e teldveiare RifACReBEdback
signalsFrerrt e NGHE: B &4 uaaaouts. FOUS 21 Triessaflipgfekinieach
Node-Br40%a:ided by inmiariageti-actorfing toR iR @KINAEE Hdcision
made by theRiNGyA06 sregarciessiehthe-aisotialadierrarecheckeresult
deriveddogittbie N oge:Be- 484 O 4bs Gonsequ entlysdherfaurtBecise
embodimentaf.thenrresenttavention allows the RNC 406 to align the soft

buffer gk WO 2805/022798 PG HOS200MIT520 cStalHseash Node-B
404a, %%%Qg &%AHQ&%U%Q m\é\ggﬁ lgnﬁgw%rqg%cg%@:gﬂg Q’I%Ln%he present

invention. During BEU operation, if a WERTU 1002 needs to change the serving cell

or the serving Node-B, a softer or soft handover procedure is initiated.
Hereinafter, for simplicity, the present invention will be explained only with
respect to a soft handover. During soft handever, some information should be
commmunicated between network entities to support EU operation. The
information includes, but is not limited to, information related to an active set,
information regarding a primary Node-B if the system so designates, EUJ
scheduling/rate information, and ACK/NACK status information.

[0062] An RNC 1006 maintaing an active get of cells for bandover. The
BNC 1006 selects and removes cells in the active set based on measurements
reporied from Node-Bs 10044, 1004b and the WTRU 1002 and on available radio
resources, Once the RNC 1006 selects cells for the active set, the RNC 1006 sends
messages to the Node-Bs 1004z, 1004b and the WTRU 1002 to inform the
selected cells for the active set to support soft handover for EU. The RNC 1006
also sends messages to update the active set cach time the RNC 1006 adds or
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the soft handover gain for the ACK/NACK signaling, since identical
ACK/NACK signaling is transmitted by all Node-Bs 404a, 404b. As such,
the WTRU 402 may perform macro diversity combining (maximum ratio
combining) for ACKINACK signaling, since the ACK/NACK signals
transmitted back to the WTRU 402 from all the involved Node-Bs 404a,
404b are identical. [0053] A fifth embodiment of the present invention will
be explained with reference to Figure 2A. The fifth embodiment is similar
to the second embodiment, except that Node-Bs 204a, 204b do not
perfoM® #ieferiental combining during soft handover? B RFIRE 202
establishes connections with at least two cells controlled by different
Node-Bs:20¢zce R 04befestisoit-Harmdovers Datbe paskétsdtesinsmitied from the
WTRURRQ2relrigtrdueiNad antick processecksapardiely oywableastdwo
Node-Bsd204a, 204k tnng softhanrdoues: ach Negde-B RO#ar1204b
performg:an.e telzahek amthe.datanacket.antddansioils aRAGK/NACK
signal 9 eV 202, TheNode:Be 2R 200 ASNUACK sglong with

an 'degaw&q&tme%%W&é@%ﬁm%%&n%ommmﬂia@“ 20z sends a
sequencerpf data eeﬁ@nd lsg%ultaape%sl%/ satt 1JK/IAE'?: level for

an ACK froergf'il tgneac BN IS I S5 RsRdover, and
only fromr TR 8urren?1f\fod)e B when it is not in soft handover. This method
causeS PéttansnilsERs T Hier eithar e shiesidrB dhtie reeseeded for
an ACRISHaResHf-sFiseatefe eisrrepbied TR 108 elke palterridtively, this
embodietit irfarmb ebiniple Meimdhwithd 85peottossothefdmbdifents
includirigntiiesfirstigrmbbe iEenbshowininTkigure s {RQA54bHigures 8A and
8B arepdiagyiams-of BeysEm80:and apreease85ferselier handover
in accotdange.withihe Masenkinventionr. [DuERsoferhapdoyer, the
WTRU,802 £5tablishes.cop Rﬁ@éi@pmwa}%@ ﬂt}ﬁ%ﬁ@ Gal 1@% which
the W a%ye 8s(1)1 se%re ggggenig%rmgyeﬁcge«%&l tﬁ) Wlth the actlv}a/ s%%ep 854)
and ea

continuously receives these channels independent of radio resources allocation

scheduled by the primary Node-B 1004a.

D_n

[0065] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or element can be used alone without the other features and elements of the
preferred embodiments or in various combinations with or without other foatures

. and elements of the present invention.
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cell 808 transmissions received from the WTRU 802 are processed by the
Node-B 804 controlling these cells (step 856). There are two alternatives
with respect to incremental combining of transmissions transmitted from
the WTRU 802. [0055] In accor(@?m' h the first alternative, the Node-B
804 receives data packets from involved cells 808 and combines
them using a -12 WO 2005/022748 PCT/US2004/027526 technique,

such as maximum ratio compining, before performing error check
htn p e PR e R ot R O a0l ke, the
methdiQdenBrdf4sf00561 In accordance with the second alternative, each cell

808 processes the data packet individually determjning, error ch he
BRSSP R R rARENRAC RS O W%@é?%ﬂﬂ%@@@%&%ﬁ@ﬁ

datz RasikeibadhepiEreccheck has passed in any of the cells 808 within
the active set. [00571 In downlink, the Node-B 804 sends messages

inaBdRgATIK AR gk G5 tharaF R RRIEEK OBl rstBINC) if
the d328)ading WERW SR MEeds.J@aaonitor all channels, preferably shared

channels, from the involved cells 808 to de{ect d%\ﬁ/nlink messages. The

PSFHEIS SRafdiEmamrk aestate Rt (BE K slneisoh R dhe RNC, an

ACK 8ashisaliBR8mav be fimited. SYGR 3520 14 alnelsm [RE8IKNe@ herACK
cells 808 may be designated as aggn{gar cell 808a, while other cells are

decisigadigingegaieibrbstimiarpedicisaaynthe prderitardosa sends a
MESSANA R 2Ry AldhedawRlinkshaed.aianpeis:aliocated to the WTRU

802. The message carries a shared channel indicator for non-primary
cells 808b. The non-primary cells 808b send messages on the channel

i@icate@}@/m&%@le{Bqnghim&gag%é@ig{ggr to implement this

scheme, there is a timing offset between the transmission of the shared
channelfindisapefroft héfprimhgnaay ACK decision is received from the RNC.

3. A method for operating hybrid automatic repeat request (H-ARQ), the
method compri'sing:
receiving a data packet from a wireless transmit/receive unit (WTRU);

decoding the data packet;

sending an acknowledgement (ACK) both to the WIRU and a radio network
controller (RNC) if the data packet is decoded successfully; and

receiving an ACK/non-acknowledgement {(NACK) decision from the RNC, an
ACK decision being made if there is at least one ACK from Node'Bs and a NACK
decision being made if there is no ACK from the Node-Bs.

4. The method of claim 8 further comprising:

flushing a soft buffer when an ACK decision is received from the RNC.
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808a and the transmission of messages from non-primary cells 808b. The
WTRU 802 first monitors all shared channels from the primary cell 808a.
Once the WTRU 802 detects that one of the shared channels carry
messages to the WTRU 802, the WTRU 802 reads shared channel
indicator along with the downlink messages from the primary cell 808a.

Thesivihe: \W RICRDZieaclveswivtsagest fOIA 1) niviptimain e b SBAHC, an
ipdicated by the shared channel indicator. With _this scheme, it js possibl
ACK {5qiion AR BE O ARt HhdE B16 Y07 LS Bob BhomaRaMm AR T AEVACK
decisi¥iTiREh 802 the irebine s thaCieseagash scxive®iom all the involved
cells 808 using a technique, such as maximum ratio combining. [0059]
Alternatively, for the DL, only the primary cell 808a may transmit

naessagesdeniiie VM IR b 80 3T heriinda-B3ii4sisansmits downlink

messages via the primary cell 808a, while_all non-primary cells 808b
switch SIPERRIAAA HEWEIEB0B AL O D S SrsEpsAeEm the RNC.
signaling to the WTRU 802. With this scheme, the WTRU 802 receive
processing is simplified and downlink. interference is reduced. [0060]
Figure 9 is a diagram of a system 900 for transferring WTRU- specific
information to support EU operation 912 in accordance with the present
invention. Initially, an RNC 906 obtains WTRU-specific information from a
WTRU 902 using RRC messaging 908 at the initial connection. Then, the
WTRU- specific information is forwarded from the RNC 906 to a Node-B
904 to be used in scheduling EU transmissions for the WTRU 902. The
transfer of the information from the RNC 906 to the Node-B 904 is via an
lub interface 910, and an lur interface if an SRNC is not the same as a
CRNC. A new signaling mechanism may be utilized to transfer the
information from the RNC 906 to the Node-B 904, or alternatively, the
existing mechanisms over Inc and lub interfaces may be
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modified in order for the RNC 906 to forward relevant WTRU-specific

information to the Node-B 904. [0061] Figure 10 is a diagram of a system

1000 for transferring information among network entities during soft

handover in accordance with the present invention. During EU operation,

if a WTRU 1002 needs to change the serving cell or the serving Node-B,

a softer or soft handover procedure is initiated. Hereinafter, for simplicity,

the present invention will be explained only with respect to a soft

handover. During soft handover, some information should be

cgmmunicatat Kereep AeMREKsMiiesia sHRRALE . eperaiiert TREARQ), the

information includes, but is not limited to, information related to an active
methed COTARIHIARON regarding a primary Node-B if the system so designates,

ElL sehaiuling/ratedafeimasian, andACKINAGK Silisiniamatonrr);

[0062] An RNC 1006 maintains an active set of cells for handover. The

RAREODE Hatcdtdmradethioves cells in the active set based on

measu sﬁtsdafgﬂ%%qigaﬂwpcta@ﬁ)l@@% 004 BABCLIEMMIRYF the data

1002 and on available radio resources. Once the RNC 1006 selects cells
packefppstragetiviatdase RRC 1006 sends messages to the Node-Bs 1004a,

1004Ra00 e XOIGHL00245, 0 orpiRenelReleskoel Rt e P Nodo B

to support soft handover for EU. The RNC 1006 also sends messages to

coordippiate tvedelivdesitiondiptinserird RN BreDo s aide vt ong WOK from Node-Bs
and a2RAPR2ALA8 BT MRAANOT 78 . "RMQVES R eRlbincleagHvenset Je

messages may be transmitted using existing RRC and NBAP/RNSAP
adbive sedima hhe Xhdatpiédedinasion tewhsrSEEBes. [0063] Either the
RNC 1006 or the Node-Bs 1004a, 1004b and the WTRU 1002 may
designate one Node-B as a primary Node-B 1004a and other Node-Bs in
the active set as non-primary Node-Bs 1004b during soft handover. The
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selection of the primary Node-B 1004a is based on UL performance

measured and reported by each Node-B 1004a, 1004b and/or DL

performance measured and reported by the WTRU 1002. [0064] During

sqft hangover, only the primary Node-B 1004a performs, scheduling and

a signirlflghn%ﬁi’& 3215 BRI 52 O HBp e daeloB DRt 25 2

primdR{oNBadie RINGAOOR el sshatlide BRld Hanamissinns e NsMBining.
signaling or within the Ell frame protocol. The RNC 1006 then informs
non- primary Node-Bs 1004b of the allocation of radio resources for EU

apd routing ohdgeaived dniam THisvBaleR sighaied Qvey NGAR-BWiitrm only

the EU frame protocol. Alternatively, non-primary Node-Bs 1004b may be
automabaFeRe R RAPRB AR Brocedures of sets of EU physical channels for

the period each cell is within the active subset. Each non-primary Node-B

1004b within the _active set continuously receives these channels

iftiepentiBit BEERAR ftatteLaltierrin Benauira sy MrdpiBiatyansmit only
correiRA8Boa0A4B:I0PROLALRGUYR therfeatures and elements of the present

invention are described in the preferred embodiments in particular
combinations, each feature or element can be used alone without the

other feathres ane 1sMmantmof theRrefered sMpRAIGIAREBOLINMALIONS o4 as a

combinations with or without other features and elements of the present

primagyehyeda; Brand rafhsthe priners Yoot ad layheri mamitdedpe aerform
an id&QYEShEE AR the, MEIROd-COMRIGNG recaivingd dala PRgkREIIOM Ay with

wireless transmit/receive unit (WTRU); decoding the data packet; sending

- identiffcapionovl|EdgsmeroRCRI Al P rrasserREbNTB s (BarTity .

10.  The method of claim 1 wherein the WTRU receives the ACK/NACK
decision from any Node-B in an active set during soft handover, while the WTRU
receives the ACK/NACK decision from a Node-B by which the WTRU is served

during not in soft handover.

11. A Node-B for operating hybrid automatic repeat request (H-ARQ), the
Node-B comprising:

a receiver for receiving a data packet from a wireless transmit/receive unit
(WTRU);

a decoder for decoding the data packet; and

an H-ARQ entity configured to send a positive acknowledgement (ACK) to a
radio network controller (RNC) if the data packet is successfully decoded and
receive an ACK/negative acknowledgement (NACK) decision from the RNC and
forward the ACK/NACK decision to the WTRU, wherein an ACK decision being
made if there is at least one ACK from Node-Bs and a NACK decision being made if
there is no ACK from the Node-Bs
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the data packet is successfully decoded; receiving an
ACK/non-acknowledgement (NACK) decision from the RNC, an ACK
decision being made if there is at least one ACK from Node-Bs and a
NACK decision being made if there is no ACK from the Node-Bs; and
forwarding the ACK/NACK decision to the WTRU. 2. The method of claim
1 further comprising: flushing a soft buffer when an ACK decision is
received from the RNC. 3, A method for operating hybrid automatic
rdeat reBteStodeRredsiane MehBrtherfsiergse€eiving a data packet _
o e Wingles SdranemivsegalvenitMI R Uthdesadingfhie slaia e kBEd when
sending an acknowledgement (ACK) both to the WTRU and a radio
an AGRdrsiRicnitrbmesiTRAE R the A packet is decoded successtully; and
receiving an ACK/non-acknowledgement (NACK) decision from the RNC,
an_ACK decision being made if there is at least one ACK from Node-Bs
ahdt a NACKedrsEision arsrrtREdy b e o e e Fenesth TREUestEEBARR), the
Node-H&ompthed,of claim 3 further comprising: flushing a soft buffer when an
ACK decision is received from the RNC. 16 receiving an ) ) )
ACRIpRINSE iAoty Ergent ANROIACHEE BT Y Rl e Er apspitireceive unit
(wTrdegision being made if there is at least one ACK from Node-Bs and a
NACK decision being made if there is no ACK from the Node-Bs. 4. The

nfetivsedst dianfessdrametioAdashngketshng a soft buffer when an ACK
derigion 15 eGaMSLIRAL IR RNCsed8n: A MERILIRL PP AINSVRIG, to the
automatic repeat request (H-ARQ), the
WTRU and a radio network controller (RNC) if the data packet is successfully
decoded and receive an ACK/negative acknowledgement (NACK) decision from the
RNC, an ACK decision being made if there is at least one ACK from Node-Bs and a

NACK decision being made if there 1s no ACK from the Node-Bs
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method comprising: receiving a data packet from a wireless
transmit/receive unit (WTRU); decoding the data packet; sending an
acknowledgement (ACK) to a Node-B coordinator if the data packet is
successfully decoded; receiving an ACK/non-acknowledgement (NACK)

decisionyram dbepNede:E CoOQrdsiRbRNAGRK KegisRRskrRIGgMBdadf: primary
there is at least one ACK from Node-Bs and a NACK decision being

Node-Bajykoiin e &SR SR I PH O NGHRIBRC SR IS FMaRIE BSe ACK/NACK
decision to the WTRU. 17 6. The method of claim 1 wherein one of the

Node-Bs is designated as a primary Node-B only the primary Node-B
performdanekementactmbitingVretiie RSMREESFEIANIE Whepsorm only

autom&m@;@g@gq% Rgyperform only automatic repeat request ARQ. 8. The
method of claim 6 wherein non-primary Node-Bs transmit only correctly
decoded data packets to the RNC. 9. The method of claim 1 wherein one

of¢the NoderBriisilesianatad s anermandNade R ianciostbdthe Pimamit only
Node-B and non-primary Node-Bs perform an incremental combining and

correci@ydrcrdiiedpiarbrkeitdalivatket along with identification of

transmission and H-ARQ process and WTRU identity. 10. The method of
claim 1 wherein the WTRU receives the ACK/NACK decision from any
Ndde-Blir AfrdetRedednri gdsrernnootihaNd eHdswiraienaediges primary

Node-H'eAGKNARK deaigiontemma NadesB-Diwiehihie W RhLissea¥etheremental

during not in soft handover. 11. A Node-B for operating hybrid automatic

combipiifearderpgB s pdeAR DSBS NGHe IBksBABIMYFth 1dentification of transmission
and H-ARQ process and WTRU identity.

18. A Node-B for operating hybrid automatic repeat request (H-ARQ), the Node-B
comprising:

a receiver for receiving a data packet from a wireless transmit/receive unit (WIRU);

a decoder for decoding the data packet; and

an H-ARQ entity configured to send an acknowledgement (ACK) to a Node-B
coordinator if the data packet is successfully decoded, receive an ACK/negative
acknowledgement (NACK) decision from the Node-B coordinator, and forward the
ACK/NACK decision to the WTRU, wherein an ACK deciston 1s made if there is at least one
ACK from Node-Bs and a NACK decision is made if there is no ACK from the Node-Bs

19. A method for operating hybrid automatic repeat request (H-ARQ)

during a softer handover,

20



a receiver for receiving a data packet from a wireless transmit/receive unit
(WTRU); a decoder for decoding the data packet; and an H-ARQ entity
configured to send a positive acknowledgement (ACK) to a radio network
controller (RNC) if the data packet is successfully decoded and receive
an ACK/negative acknowledgement (NACK) decision from the RNC and
the mtmwardoihpﬂ@i@NACK decision to the WTRU, wherein an ACK decision

[ e if there is at least one ACK frgm Node-Bs and a,N
O BT SABE 7 Theb 1eE AEK ol (HE RO 1Py AVag B, a data
packeNodarEataldifdd afwribelecomprising:/acselybuiter fONTRIINg/hAcdatahanced

L m@; soft buffer being flushed when an ACK decision is received
uplink, Rite113. A Node-B for operating hybrid automatic repeat request

(k&R e tBeciasien £ OnNising ke e jedraoeivine a«drta packet
from a wireless transmit/receive unif (WTRU), %@eﬁgﬁder for decoding the

e Padeeb dhePare ke P uhiRedtHuRS

agknoWiRiEBMENt K nbothdienhiel dddr b AN(A CATNO et KWTRU if the
controller (RNC) if the data acket Is successfully decoded and receive

combigech B ARG SERHGHR Saeerotb Ry decRIBrArERPTRE deRIEe B (NACK)

if the %&Kb@ﬁ@éﬁmQ%‘Q&;@ﬁ@%ﬁﬂ@ﬁ&@é&@ﬁl%&%&@ﬁ fromNedaBsand a
NACK decision being made if there is no ACK from the Node-Bs 19 14.

The Node-B of claim 11 wherein one of the Node-B is designated as a

pﬁ@ngrxme%e%@ado%mmemrmyeNp@lﬁ‘e Beedasmsaningementah packets
compining.

received from the cells before performing error check on the data packets.

21. The method of claim 19 wherein an error check on the data packets
received from the WTRU is performed before combing the data packets and data

packets that have passed the error check are combined.

22. The method of claim 19 wherein one cell is designated as a primary

cell, and other cells are designated as a non-primary cell.

23. The method of claim 22 wherein the ACK/NACK is signaled via a
downlink channel shared by a plurality of WTRUs.

24. 'The method of claim 23 wherein the primary cell sends a shared
channel indicator indicating channels in which the WTRU may receive messages

from the non-primary cells.

25. The method of claim 22 wherein only the primary cell transmits

downlink messages to the WTRU during softer handover.

21



15. The Node-B of claim 14 wherein non-primary Node-Bs perform only
automatic repeat request (ARQ). 16. The Node-B of claim 15 wherein the
non-primary Node-Bs transmit only correctly decoded data packets to the
RNC. 17. The Node-B of claim 11 wherejn one of the Node-Bs is
Pigndted B B PRIGHESS AU TG TP Ry RS, gt (H-ARQ)
durin@@rspHeaNRIeBsHeNomm Brénepeisantal combining and each
Node-B transmits data packet along with identification of transmission
and H-ARQ process and WTRU identity. 18. A Node-B for operating
hybrid automatic repeat request (H-ARQ), the Node-B comprising: a
receiver for receiving a data packet from a wireless transmit/receive unit
(WTRU); a decoder for decoding the data packet; and an H-ARQ entity
configured to send an acknowledgement (ACK) to a Node-B coordinator if
the data packet is successfully decoded, receive an ACKlnegative
acknowledgement (NACK) decision from the Node-B coordinator, and
forward the ACK/NACK decision to the WTRU, wherein an ACK decision
is made if there is at least one ACK from Node-Bs and a NACK decision
is made if there is no ACK from the Node-Bs 19. A method for operating
hybrid automatic repeat request (H-ARQ) during a softer handover, 20
the method comprising: a Node-B receiving, via at least two cells
controlled by the Node-B, a data packet transmitted from a wireless
transmit/receive unit (WTRU) via an enhanced uplink (EU) channel; the
Node-B combining the data packet received from the cells; the Node-B
decoding the combined data packet; and
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the Node-B sending an acknowledgement (ACK) to the WTRU if the
combined data packet is successfully decoded and a
non-acknowledgement (NACK) if the combined data packet is not

succes S‘Lf#é decodedsvi at Ieas O%ne cell. ﬁ?@l@i methoquof clai im 19 wireless

wherein Ndde-B com é[a]tagpa cehved from the célls
transMﬁfb‘Eemem‘cummtr@VéPfHﬂBheck on the data packets. 21. The method of

claim 19 wherein an error %lzl%ck on,the data ac%g ce ived fr

RTEGRE pATTorRsst Bt ot AR thE R A e MR Andhak °ﬂ“af2e%d uplinic
(EU) dhahhﬂﬁhra&ghob]ﬂwbawt@mheﬂlear&ﬁwﬂmdéﬂr ﬂﬁa Nlndmfélhmnﬂ of claim
hereln ne ce is desj as a.primar er cells a
e B SoRb Ry o R RS A TS TR pecodine
the coABibAEKAspsighetied via a downlink channel shared by a plurality of
WTRUSs. 24. The hod of claim 23 wherein the grimary cel ds
R e A A e R A B AR ATy Fodne WTRU
if the raﬁﬁmmmaggack@m&heiMﬂﬁmhéyc@éll&s?Equ@esﬁﬂtbqbbafddai mndPsends

s oA e e eTEr e e W . o

succe$SRARE fegudsd (H- ARQ) during a softer handover, the Node-B
: comprising: 21a an H-ARQ process for performing H-ARQ operation for a
wireless transmit/receive unit (WTRU); a receiver for receiving a data

pazket o MRIVWE BEcandzeriaaced tidinlectdbl ehannekitiosightat packets
least two cells controlled hy the Node-B; and a decoder for. co b&nlng the
veceivgh FpHCKRE FeA LRSI AHE IR R fUS g the combined date packet,

28. The Node-B of claim 26 wherein the decoder combines data packets

that have passed an error check.

29.  'The Node-B of claim 26 wherein one cell is designated as a primary cell

and other cells are designated as a non-primary cell.

30. The Node-B of claim 29 wherein the ACK/NACK is signaled via a
downlink channel shared by a plurality of WTRUs.

31. The Node-B of claim 30 wherein the primary cell sends a shared
channel indicator indicating channels in which the WTRU may receive messages

from the non-primary cells.

32. The Node-B of claim 29 wherein only the primary cell transmits
downlink messages to the WTRU during softer handover.
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the combined data packet, wherein the H-ARQ process sends an
acknowledgement (ACK) to the WTRU if the combined data packet
received via the cells is successfully decoded and sends a non-
acknowledgement (NACK) to the WTRU if the combined data packet is
not successfully decoded. 27. The Node-B of claim 26 wherein the
decoder combines the data packets received from the cells and performs
an error chec e combingd data packet. 28. The Node-B of claim
eron N A el Eo e S oY ?s%mg@ﬁ*g%lif Hrset ol W TRU)

specifibdlorathtidietd edpgdaf clrian2bdvdigigin (TE)cgleimdesignated as a
primary cell and other cells are designated as a non-primary cell. 30. The
Node-B of claim 29 wherein the ACK/NACK is signaled via a downlink
channel shared by a plurality of WTRUs. 31. The Node-B of claim 30
wherein the primary cell sends a shared channel indicator indicating
channels in which the WTRU may receive messages from the
non-primary cells. 32. The Node-B of claim 29 wherein only the primary
cell transmits downlink messages to the WTRU during softer handover.
22 33. A method for transferring wireless transmit/receive unit (WTRU)-
specific information to support enhanced uplink (EU) operation 22a the
method comprising: obtaining WTRU-specific information; and,
transferring the WTRU-specific information to Node-Bs to enable the
Node-Bs to utilize the WTRU-specific information in operation of EU
transmission.
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34. The method of claim 33 wherein the WTRU-specific information is
information regarding active set of Node-Bs for soft handover. 35. The
method of claim 33 further comprising: designating a primary Node-B
among Node-Bs in an active set, wherein the WTRU- specific information
» the medhpd SRIGINE garding the primary Node-B. 36. The method of claim 35

é‘B’ﬁﬁ{ﬁig e prmssy iNosEcEhisiiesignated by a radio network controller
(RNC). 37. The method of claim 35 wherein the primary Node-B is
%fgﬁﬂédlﬁyvﬁTWéé%%ﬁﬁﬁim?&%Wélﬂﬁﬁ?ﬁﬁﬁR O)ithse eeEBY

utilize {ﬂéhﬁﬂ@wgpé&tﬁ@ﬁﬁgﬂﬁaﬁ}ﬁmﬁ% SRR fUHheLcRERkISINg: the

WTRU transmitting scheduling information to a radio network controller
(RNC), wherein the RNC forwards the scheduling information to

nON-pPrimary,Nage 3% Jine 196 HeR Bl I mIe NGRS TG RIRAY is
Node-B performs hybrid-automatic repeat request (H-ARQ), and the
informyypR s asdiiei esHie AsaabA pslerBadrh el dagemeh- acknowledge
(ACK/NACK) signaling to -a radio network controller (RNC). 40. A radio
network controller (RNC) for transferring wireless transmit/receive unit

WTRUY spaethiedribehasmor ivsbgpsrenkaced uplink (EU) operation,

e RN ABRHSIRING S A aRRRG YElaaRd SRFPSESROLIORaRIRIRIRG: WTRU-

WTRU-spécific information and transferring the WTRU- specific
specififnfolpratontosNUeeIBE 6 BraknthBNTHeBS M itile the

WTRU-specific information in operation of EU transmission 41. The RNC

of claim 40 wherein the WTRU-specific information is information

régardiridantivhodetfolasnft haritoeirthe primary Node-B is designated by a radio

network controller (RINC).
37.  The method of claim 35 wherein the primary Node-B is designated by a

wireless fransmit/receive unit (WTRU) and the Node-Bs i the active set.

38.  The method of claim 35 further comprising:
the WTRU transmitting scheduling information to a radio network controller (RNC),

wherein the RNC forwards the scheduling information to non-primary Node-

39. The method of claim 35 wherein the primary Node-B performs hybrid-automatic
repeat request (H-ARQ), and the WTRU-specific information is an acknowledge/non-
acknowledge (ACK/NACK) signaling to -a radio network controlier
(RNQC).

40. A radio network controller (RNC) for transferring wireless transmit/receive unit

(WTRU)-specific information to support enhanced uplink (EU) operation, the RNC

comprising:
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42. The RNC of claim 40 wherein the WTRU-specific information is

information regarding a primary Node-B. 43. The RNC of claim 42
wherein the WTRU-specific information is an

acknowledge/ngn-acknowledge (ACK/NACK) signaling. 24
a transceiver; and

a processor for obtaining WTRU-specific information and transferring the WTRU-

specific information to Node-Bs to enable the Node-Bs to utilize the WTRU-specific

information in operation of EU transmission

41.  The RNC of claim 40 wherein the WTRU-specific information is information

regarding active set for soft handover.

42, The RNC of claim 40 wherein the WTRU-specific information is information

regarding a primary Node-B.

43, The RNC of claim 42 wherein the WTRU-specific information is an

acknowledge/non-acknowledge (ACK/NACK) signaling.
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