WO 2005/022798 PCT/US2004/027526 [00011 ENHANCED UPLINK
OPERATION IN SOFT HANDOVER [0002] FIELD OF INVENTION
[00031 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 [00051
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 @ge.gpvesage region to another in the network. EQQQ%JJB@ZWTRU is
served by the designated Node-B for a particular coverage region. The

regiongpoyered BYNQERRR VG GReRAcH AReEo ARG ALiRexROUNdary of

the region a WTRU can establish connections with more than one
Node-Bgofkg the WTRU movesifiarppneveguesage region to another in the
networlp,ddle WHRU, 085 fhrauahhandover. Safihandovetds:widely used
to ensyge communication without tntertupiion,whils, roving arouad a
plurality of %?Alﬁﬁrill%qu Soft handover occurs when a WTRU is

AT

connected to two or moré Node-Bs simultaneously, on the same
frequencgl. In soft handover, all Node-Bs_serving the WTRU process the
receivel®@8ta, which is then routétFESEFERo network controller (RNC) for
macro Rt sity doHhtinitfeEd CEHRBHER  ReRRFE ath &Ry dek 81 &rror
detectiohrratimiiguressueticas BedyelivRedirdaieyCrulck {CREY 2and may
accept et ket dvatipassesthe@RCr0P08Y) Seftsy handovertisa special
case obsofivhapdeyer rdAhenrran\Wd Rikiss. in softer handover, the WTRU is
conneciedsto tworey migle i eliselongingitatbe NsameNogde+Bidn
contraghig-sefthandayeLidn seftes Handorer-mRe . HIVEESIY at the

boundary of the region a WTRU can establish connections with more than one

Node-B. As the WTRU moves from one coverage region to another in the network,

the WTRU goes through handover. Soft handover iz widely used to ensure

communication without interruption while roving around a plurality of cells.

f0007] Sofi handover occurs when a WTRU is connected to two or more

Node-Bs simultaneously, on the same frequency. In soft handover, all Node-Bs

gerving the WIRU process the received data, which is then routed to a radic

network controller (RNC) for macro diversity combining. For simplicity, the RNC

may use an error detection technigue 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 WITRU i

in softer handover, the WIRU 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 technigue whereby the receiver

requests a retransmission of packets by the transmitter if errors are detected.

Hybrid ARQ (H-ARQ) ig a technique whereby transmitted data blocks are

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



with or without maximum ratio combining can be performed in the Node-B.
[00091 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 PCTIUS2004/027526
uncorrected errors are retransmitted. In prior art; i.e. in high speed
downlink packet access (HSDPA), the H-ARQ functionality is terminated

and cqitilied;Ry the Node-B, (a technique called NogeBsqemirolled
H-ARQ), allowing for rapid transmissions and retransmissions of

errortleg%glye@@@y@gﬂape%@ﬁgﬁmas fsmgﬂ%snpﬁgﬁd@%'x ﬁ%iﬁagle and
practical becaus: A wa . UI or soft handover.
This fefat %e qu%i%ﬂ%%%ﬁ SIA::‘B e for Iﬁj nf]ﬂ utépro% lems exist
because%r[ls mten(fe}H”fBle ilo opedr)af'éi deiing 2Bt
handoV&r {518} ﬁﬁ’éﬁéﬂ‘“ﬁ‘fiésib??%féﬁi’g“\ﬂﬁ N??Héﬁéaéﬁﬁt%ﬁaaﬁr%RQ in
soft haftfdivet s iR mA Iafed 2 SifeestHé AR e FATBEAUBHNR{UL) and
downlirdefit feerftresiedsign didediossrat beriely fioimihdsBH Handover
gain, itbiigybit fyes erObgprond: isindnded Gir 8 SigriflcaR®powerefisats. In the
DL directismdaker WTRU may not be able to receive the acknowledge
(ACK) moimon-acknostedgeiéhAGky signals.homr akinvalved.dade-Bs. In
the UL;snatiall invoalvedhiede-Bsmaybgiable jodecsexthe associated
control %&ﬂﬁé‘@&ksf romdhe:WIR ’SM%JE@H&%‘? i?gﬁé%ﬁ Q’r!fzf Gone

corruption, [0011] £ cang: bx%‘efzf%'% éﬁffﬁif implemen %a xﬁRQ ina
Node- Bblgglre ege &e tnot n?wle ode B
are ternporarily st ore Vet 1o Incramm Sﬁ?ﬁ’f‘g

Thereftf& s At %&mé& W%H%m%&eélamﬂvemde Bsmay*»e ablotoseseive

the associated control signaling from the WTRLU, which may lead to soft buffer
corruption. )
{0011} A soft buffer is a buffer for implementing H-ARQ in a Node-B. Data
packets recaived, but not ackﬁowledged, by the Node-B are temporarily stored i
the soft buffer for incremental combining. Therefore, a data packst transmitied,
but not acknowledged previously, is combined with a retransmission of the same
data packet transmitied in response to NACK signaling. Chase combining isa
special case of an incremental combining. The soft buffer corruption causes
misalignment of an H-ARG 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.

[6012] Node-Bs can often make more efficient decisions and manage UL
radio resources on a short-term basis better than an RNC, even if the RNC
retaing overall control over Node-Bs. In order for 2 Node-B to assign UL radio
resources to WIRUs in EU operation, the Node-B must know several WTRU-
specific parameters. Under the current 3GPP standard, only the BNC can know
the WTRU-gpecific 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
desirable to achieve efficient H-ARQ operatign without the pr §‘§ems
assocREST4ER BRIGI ARt &SSO T ML s R RS th e TR o
efflc:lem@emsiwdsﬁ%@M@@@Eﬁ?%@r‘ém@m a short-term basis
better ftipag) an RNG, xen ifdneiNe J&tameﬂwraéh@qetre&@vwmu in soft

Node-B;1n.9r C?? fr?t(xé NQedsensBdE% 3RO é%‘?'%d&é ﬁvot;% WG YRS

in EU operation, t the Node-B must know several W F_&eu IC

paranfsters inHp YR RHHBRTSC PR dsh i d, M;Nhea EafrkhgRA on
the Wiktdgspecifict pardlnbétersibyrenpaces of radio vdsdunder cbatrotr(RRCPP
;\IZ rgG%&%@@%Jk}%reﬁ@rh@dgp&e@@ga%{a f@%@fd(tbg)lrﬁ@mmtlﬂrw@a&h& o
ode-B for. proper schedu radi rees in missions.
[0013]03\0“%1’[%1% arﬁéYﬁtﬁ?ﬁsc%n act f}{/? sgw ? cells for é)a%:rglﬂ]Bt EFHSL G radio
handoWroThe RRIases!its acisiBn hBaddR T e mdire ’é‘éﬂé’ff’é?ﬁlﬁ% to
WTRUsoragtiveasetuposemeasusetheispiovided by a WTRU and a

Node-Bangl on fﬁﬁ&%gpes%maf?éo%\éaﬂamg naﬁm&muEﬁsaaniﬁmsﬁumamd

Under the current 3G standards, th applies RRC radio bearer

T A e S P T W
Node-B applicaitishtpaniatioiaretoloer subsysttie applicbtiontparregarding a
(N BAHAB&%A%)@@&M@ prasegdidsesd0 dcagsdingte lastivessetriellscndtiiing

each I\1|n prinat élo uri DU%%DOY( aglgio X Bl SO @{8[@%?8{}1%‘&”&1%% soft

communicate etw en netw entities to SUEEOY'[ operatlon The
informAfRsK YA BBR SU BRI ACRBSHRE B0 RoTRRE SR e B tr aln WdtrpsTer

set, infeneration indgareliiog avhich are imperative in operation of EU during soft
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 WIRU so that a Node-B is enabled to scheduie radio resources and EU

connections are handed over properly during soft handover.

[0015] SUMMARY

w3



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
operation of EU during soft handover. Therefore, it is necessary to define

a prot8¥8Pior transféraffg TR Epedifit Frerhritibn biseretipiertign, there is

relategiRfagmatingRMang m&%g,f@m%@mﬁed@éﬂ%&% alRq), the

Node-B is enabled to schedule radio resources and EU connections are
handeBeB\vEr FBReTREd (Rfaty 8o fe HiFHdBrr&e! [60751 SURMEARLY BERE] unit
In accardaiee WilkiR iRt asRgHRLRS NG BIRSENLIRYSMARHBREABK) 1o a radio

provided a method for operating hybrid automatic repeat request

(H-AROY eHectneeHed Eothprising drst e 4 deneeisbthketrorada Wirdiassan
transw&@ﬁﬂyﬁﬂﬂi&lé J&Uﬁ&%‘%ﬂ@'} %Jﬁ%ﬁ%@%gwwnﬂ@@ decision

acknowledgement (ACK) to a radio network controller (RNC) if the data
packebiB g ieced5 iy detdersd ore AhhngranNAG I harl adkN e deiepndising
(NACH), degsipndram tha BN G AnRCK deaisiop bringmadel! theietéack
at least one ACK from Node-Bs and a NACK decision being” made if there
is no ACKoihtseNBde-Bs; and forwarding the ACK/NACK decision to
the WTRU. [0016a] In accordance with a second aspect of the present
invention, there is provided a method for operating hybrid automatic
repeatdfi§tlest (H-RRSprdgecamsth 6dwompriBing of éeevienbitipadker is

from a,witeless tRRSMIKEEGENMEa;HNIL VT Riddecoding the, databagke: e
sending an acknowledgement (ACK) both to the  WTRU and a radio
netwdrkiEehFoNer fRN CYatitiee dathipaekettidrdece detklen cowsafiyfigecavedunit
receiving RN ARKIRAR-ACKIRWIRIgement (%&Q&%@QMW% SRNG the
an ACK decision being made if there is afg’least one ACK from Node-Bs
WTIRU and a radio network controlier (RNC) if the daia 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.
[0016b] In accordance with a third aspect, there is provided a method for
operating hybrid avtomatic 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; recetving an ACK/non-acknowledgement (INACK)
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.
f0016¢] In accordance with a fourth aspect of the present invention, there is

provided a Node-B for operating hybrid auviomatic repeat request (II-ARQ), the

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



and aNACK 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

(WTRU); decoding the dataﬁ(ﬁ_acket; sending an acknowledgement (ACK)
to a NEGHETEEEMdinatof ¥ e/ Yardl prikdpisistries SR dawshgaand an H-

receiving 2mAG Kinermeknowisdoepanh N AGKwesision frRTKNE, a radio

Node-B coordinator, an ACK decision being made if there is at least one

ACK fremeRfoatsles ABN N K Ele dugistsiehBint il faendetsand wesie an
from theyadarBs aandfauRrinatheAG KNAGKERCcIRonNe tha WLRM. the

[0016c] In accordance with a fourth aspect of the 5;ires_e.nt invention, there
is proVidedANotrsiB PR MERY Mt sttt hAtRe visjederagiads if there is

(H-ARRQ)thenNade:B:eamprising :Ad aCR ek feEse e v geandata packets no
from a wireless -4 transmit/receive unit (WTRU); a decoder for decoding

the data packethanadarPi- ARQ entity configured to send a positive
acknqyieglgement (ALK AR kaeio: retvarkcoptrallepRNChfdhrdatare is

packet is successfully decoded and receive an ACK/negative

acknoWEHge M EMINACK) deriEisn b (HERRIC sigdofsrdt theARQ), the
ACK/NAdels degisingide the WIRY. mhereinan ACKdegisian heiRg.mal8ess

if there is at least one ACK from Node-Bs and a NACK decision bein

made fAiHBIETEeS WEKWrBRYIhe fesereBedoastainsckir arkd ith & H-

fifth agpestRiihe RIESeAtINVEN R RitRIR dSRERVIARX AJYRIE 1R IR TR U and a
operating hybrid automatic repeat request (H-ARQ), the Node-B

compirsigcarrek enngiofts (RMSIViAG adaaipatretrertriilifereded and receive
transmit/reseixeMit MIBMLaa.Arsrdrhfar Aacading e datapaekel, ack

and an H- ARQ entity configured to send an acknowledgement (ACK)

both t8eoNPERYEIE 4 theldit Hdeprbrrecdhtrdlien Radeh e At haeksion
is Sucﬁéﬁéw&ci'ﬁ%%qg;%%@%%ﬁ%e Node-Bs.

[0016¢] 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 1s no ACK from
the Node-Bs.

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

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

-l g~



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
provided a Node-B for operating hybrid automatic repeat request. .
(H-ARY, (M RO HE-8 COPAPFRSiAg et ecel vhres r dKeiVifiy 3 cata fiaeit dat
from gwirglessivti@nsmithkecaiveimiWBREL) @ndesoeanriokgdesadingdhend
data packet; and an H- ARQ entity configured to send an

ackno%é%@éfﬁéﬁ?‘%*ﬂé?@ g ReNbdeeBeRb GraivAle g hERdath Praewppied data
succegsikiysdacdaty aeeivedan AlKANRGAIVR daskRawledaenment combined

(HACK) decision from the Node-B coordinator, and forward the
ACK/NADRGEIh s (e Reriecndherahiant Aesidecision is made if

there ipatsigast onedGiafiam hNodeBsandRMNAGK decisionisimadente is
there is no ACK from the Node-Bs. [0016f] In accordance with a seventh
aspedt'BY I8 Hranl iTEEEH eI S 25RRAtR PR ST TGP htinge 2
hybridauomatis s pratirreuest MidRQAAUINYE sRERBANIRYRINENE ARQ
method comprising: a Node-B receiving, via at least two cells controlled

by the?REGHeE ORI AP THY RSl O B Wirt [esd arg frrigesipdat
-4a unji TR vavemrankRange drinphink (Blikcannalathe MedenBit least two

combining the data packet received from the cells; the Node-B decoding
the coifibift ofid abretodmb: the Nbaeles Kesamare fadrradgsrrsited
(ACK)itanthie MR R dfdhe sambinedhdala Rackells, surcessivlyideeodpttess

and a non-acknowledgement (NACK) if the combined data packet is not

succe¥afIFHacoRdedRs BETe 48 dne eelhc[0B1BY] ih HEcoraditd with drcket

eighth.aspegt¢f e Resentivastion. et ds.prquided, Qm_é\ﬂx%ﬁﬁ%%gemem
operm h{%)térid automatic repeat request (H-ARQ) during a softer

_ . (H-AR
hand NUIE BREbINPRSHE AT LA ROKprBess sUsFaHyfaRiaeged-

H'AR-@'OMh] In accordance with a ninth aspect of the present invention, there is
provided a method for transferring wireless transmit/receive unit {WTRU)-specific
information fo support enhanced uplink (EU) operation, the method comprising:
obtaining WTRU-specific information; and, wansferring the WTRU-specific
information fo Node-Bs to enable the Node-Bs to utilize the WTRU-specific
information in operation of EU transmission.

[00161] In accordance with a tenth aspect of the present mvention, 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

{ransmission.
[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 acknowledgement (ACK) to the WTRU if the combined data packet
receivelfAd the cdilgisssddcasdfofly dectrsseinanef dbpdligd embodiment of the
non-acknsedengertient (NACK) to the WTRU if the combined data packet
is not sygeessiullyrdecoded. [00I8hLINRGCArdanNcH M IR, FSRGCP e
the present inventign, there is provided a method for transferring wireless
transmithECeVE BHIPtWTRU)-specific information to support enhanced
uplink (ECR2bperatlogithé imetbeReomprasing: aobtanigeIVIRLssisaciiitveen
informatiens-asdndrangferringdhe JMbERIIE BacHissdRfermation to Node-Bs

to enabl@(gwﬁ NOd%EELﬁeFSO L.glhz?nﬁ]ewg%u?ﬁg %ﬂ%g IQ}O{#@%&% E]transferr'ng

operation of EU transmission, [0016i] In accordance with a tenth aspect o

the pre<¥rit et Hrere s OBt ¢ B raaIs EtISHR E8ntroller (RNC)
for tran$¥€iting wirkigssstinsmithie ceiv@agmit W TR tspesifioinfomiatiarter

to supppshenbancadwpiink (e iepetatinmirioRNC comprising: a
transcer'trgs:;' and a rocegsor foc{. obtainfinlgﬁW'IS'

) U-s Sﬂ% information an
transfe |n"g5]theW R ?spe(_:iﬁc iftorma lon E)Fr\él'égé- S gU ér%)aeB’I%]CtﬁoéQrma on
Node-BY¥eNEtiHEie WRR U -58EaB TS RriBti e b peFation of EU
transmiggizm. [0017BR IBRDESERHEP THONCE T ERRAMANGS {0018 over

Figures, 1A and 4B pigcliagrams.cidhe fingt srbodiment.afithe present

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

embodiment of the present invention. -4b
[0027] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0028] The present invention will be described with reference to the
drawing figures wherein like numerals represent like elements throughout.
[0029] When referred to hereafter, the terminology "WTRU" includes but is
not limited to 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 1s not limited
to a base station, site controller, access point or any other type of interfacing

device in a wireless environment.

Yo



[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

inventign, [002a] Figure 9 is a diagram for transferring, WIR\:specific

information among network entities in accordance with the present

|nvent|%3({}0026]FFngur&10 1968, d@ggram for trarnsf%r(g %‘%ﬁ?{eﬂ%@” during

handov§r mong etwor %tltles In accor ? ce Wlt resent

invention: [0027] DETAI ECERBTISN BF THE ]ﬁﬁﬁﬁgﬁﬁt
EMBOBTRIERF&* 66‘2%?tl”ﬁée%sréggﬁ‘ﬁ%‘%)’e‘}‘i‘ifﬁa?%ﬂﬂdb§Sd8@cﬁ%&ﬂmth
refereri¢t terthe fiteRefinerem Hre Reraw rephedent like
eleme S HTEEEIRY POBROT Ve Nofefly i8¢ 1d e ranftofthederminology
"WTRWtdnéllides but is not limited to a user equipment, a mobile station,
fixed oitpagbile stptrbeiuntoupalfede-DE any etherdypaskaeviee capable
of operaa;tiﬂgaiﬂmw‘metasavanwdmm&mas Whenctelesred teshesgafter, the
terminalagynlosesBidnckidashytis Aot dimitad: do-aRasg.Station, site
controligr, 256866 RRINLO5ANKRENSE YPRR! 165%@&@% N%ic?"é%‘? na
vvlrelesl%&qu@wﬁﬁ}lo&qfYMQd%%&éfox%%%%o% 04037526
(00301 Figures 1A and, 18 ale dagiams.g ah?eﬁsmr&?nfm%.ﬂs [ process
150 Node-Bs 104a, 104b.

{0032} In making a decision regarding the primary Node-B 104a, the RNC

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

WTRUs transmissions by each Node-B 1044, 104b, to identify the Node-B 104a,

104b with the best UL performance. It is the performance of the best cell

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

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

bl

104a by evaluating both UL performance as described above and DL performance
as obtained from WTFRU 102 measurements. The RNC 108 then notifies the
Node-Bs 1044, 104b and the WIRU 102 regarding which one will be the primary
Node-B 104a via Fub signaling and RRC signaling, respectively. The WIRD 102
may also be informed of the primary Node-B 104a by fast layer 1 signaling from
Node-B.

[6083} The primary Node-B 104a employs incremental combining, while
non-primary Node-Bs 104b may or may not use ineremental combining. If the
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 1042 and nen-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). [00311 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 decided,by.aR RNC 106, the RNC 106 informs all Npde:RBs, 4042, 104b
and the WTRU 102. If it is decided by a WTRU 102, the WTRU 102

informs, eiierallNode @% m%afo;%tgeor the RNG, 106 which in tum
mforms aII he No e-

Sent %B ue%m n'ma Im‘(i d w%glsmn
regarding the prmary R &%Eamft%e S1}(% USE%&iRtics, ie.
the nuffBeT 5t §ﬁ§5’§§§?&ﬁ@eﬁ?&ﬁ?@%”b@ﬁ§?ﬁ§@%}m‘w REtaeRissions
by eachPiite: Bibo# & TOES: to identify the Node-B 104a, 104b with the
‘best UI5éHormaR&eddBis! e 1ério thiarite of tebedrieelicdebirolled by a
Node-BH¥at s etlbated,). rfatithededriotmiibecoball eellsoassboated with
a NodesBdiFhe: RN dHLemaynalsdcsniectshepumanydiotded:104a by
evaluating hoeth: deperormanee.as desarbed-abane-andsperformance
as obtainadiopMlR . 102-tneaskmants.bheiRNGL06; thennotifies
the Nqgde-Bs.L 48 X4 And.He W TRY.L0Z regrrding which Qne will be
izippgzgsgg A A i,

ETRINATer as

Node tlayer S|gna?|ng rom

rimary
Node-8 1645 %én’iB’l"‘*g4%&?%%%?1?5??&8’&%%7%&%@??’0%fi‘f ??Fz)
Node-Bs T i7a 6r'th &7 1HBEt S i reste it mBidiig e hae

understood that the term "CRC or "ACK/NACK" is vsed only as an llustration,
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 BNC 106, If the primary Node-B 104a derives an ACK from the data
packet, it transmits an ACK signal to the WTRU 102 and the RNC 108 without
waiting for the ORC results from non-primary Node-Bs 104b, and refreshes sofs
buffer (step 158). If the primary Node-B 104a derives a NACK from the data
packet, it transmits a NACK 1o the BNC and waits for the final decision from the
BNC or CRC results from non-pritnary Node-Bs forwarded through the RNC 166
(step 158). The primary Node-B 104a may set a timer az will be explained
hereinafter. The primary Node-B 104a transmits an ACK/NACK signal to the
WTRU 102 in accordance with the final decision made by the RNC 106 or CRC
resulis forwarded from non-primary Node-Bs 104k,

[0036] Non-primary Node-Bs 104b transmit a data packet to the RNC 108
only if they derive an ACK from the data packet (step 158). The RNC 108 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 if the 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 2005/022798
PCT/US2004/027526 eliminated with a new data indicator or a sequence
number in physical control signaling sent by the WTRU 102 to inform
Node;Bs 104a,104b which data packet is being trangmitigsl, and; thereby
the Node-Bs 104a, 104b can manage soft buffer without corruption.
[00341 Al e ve, set recejve a data packet
from t]ﬁ% %lé\léle?‘%g stem]y\% ﬁﬁ 3 'H) m%“i@fm{iﬁ% p%eﬁ‘lgrms an
error check o L%# maléeéke 53 élﬁlé?a?e§ I KABFRE? &iccess or
failureth decoﬁ%&?ﬁ‘éﬂ’a%t%f’ﬁ‘é@%‘idf &1 583 M P mmtGs IR &ther a
data patketriien de dasmmprelerR die pir ihtadivrraicdrfolMaeck
procedgrEessge BsThnpletimitiepale felienite tharddENeyCEVREKGCRC). The
indicatiorrof-siceasteérHailtdein diboding dvedata dpacket byithe
Node-Bseganfberconfiguset:inaavaraty-ofciffeventdorms, but will be
referrgoobo hereinaftesas a-:GRENEDE, Q6 A0 AGK/ NAGK: dbualbn-
embodinmantsiaf- th Rl asR0kIRY RRUR «H QWENGLARY. 15)49&:9&@5@“
checking may AeReHormed. inAecridancgwiting ieachings of the
present jnyentian, andt should be, understood that the ferm "CRC" or
"ACK/N Cﬁ( o O%Ogy \%h nﬁ\}%tratl%wt as a mltatlon of the
present |nvent|onsl? LTRSS PR Y ecodes
the dals PaCKat 5L HetaiHiRd Wfﬁlﬁ%??&?e&ﬁeé‘i?ﬁetfﬁ’é*%ﬁﬂé "04a, 104b
transmits- tHé ‘Hﬁ‘i&”b‘ﬁ&ﬁ?ﬁ%‘ﬂ“ﬁ@”@ﬂ‘(’f%@ﬁfﬂﬁé Bt fariNOEes 104a

de rlvegﬁﬁﬁ@%mtmﬁaﬂﬁﬁsdw&d from the primary Node-B 104a. The RNC 108
extracts and enters the data packet inte 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 through RLC
messaging.

{0038} Opiionally, a streamlined conneciion may be implemented in
transmission of the result of the error check between Node-Bs and an RNC. A
fast streamiined connection is explained with reference to Figure 5. The
streamlined connection is dedicated to fast signaling between the RNC 508 and
the Node-Bs 504a, 504b, and eliminates a long delay between the RNC 506 and
Node-Bs 504a, 504b. A high speed streamlined comnection 510a, 510b is
established between Node-Bs 504a, 504b and an RNC 506. CRC results from
Node-Bs 504z, 504b tothe RNC 506 and an ACK/NACK decisions from the RNC
306 to Node-Bs 504a, 504b are transmitted via the streamlined connections 5103,
510b. No direct physical link is required between Node-Bg 504a, 504b. Rather, a
logical channel between Node-Bs 504a, 504b is required. The RNC 508
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 NACK to the RNC 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
accorda%eg\z/g%p the final decision made by the RNC ;qugzgm(;(ﬁ(s‘% results
forwarded from non- primary Node-Bs 104b. [00361 Non-primary Node-Bs

104b tr n mit algata packet to the RNC_106_anly if they derive an
ACK(rom the data PaeRErTRED I8] "t Ao RN 05 HAREERRUATK/NACK
decisidfi (&g f%*@)th termives 1o FatEtes drhedet sl aEK fFrom
Node-B&thda e e o5 mhakBE arPACK wedigiohs BHe if the
RNC BWe2g05/0227 88 T S20D4F02 1526308 frveivdmdeso ACK
from NeéEbBsdkddess&0dpivithimadpeidEierinimed-inde-pefied Thhe RNC
106 makes@ NAGIk-daaisions Ff Ao RN 286isansmitBamACKMNACK
decisignotadhe priman:d ode:B: Lodackhea RNC Q6 may-nelsend an
ACK dagigiansie m@rim@wﬁmsﬁﬁoﬂmm@ ibe-Rrimany.Nede-B 104a
derives,an Aok RE.BNG H06Ap4esalygansmits the ACK/NACK
decision,fg the %0 Eééer{a‘&fé’oﬂﬁ’dx? B2:404b for g%fé E’é’zﬂer BQE‘”%Eeme”t

|

serendl g pitished ool i e et prman

: ] ﬁ{g{ AR packets
deliverBeF rshaThaese ﬁﬁ?ﬁ? beEisa T Hiftive W@Iﬁjﬁ‘f@%@%he

pac ke?ﬂﬁ?ﬁer%ﬁ%‘f‘nﬁ?é’n’?%ﬁ@ USROS Hhegieattexdlebntidf (MAC)
functioff o theeRNC1 06 prerfor & dnr it rseepieried dekvery mechanism
over afitHefedeivedpack 8t Fomliaikfadd avalviddp.

{0041} In accordance with the second alternative, 2 single logical chanmel

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

receives ORC results from one Node-B 804b and just forwards it to apother Node-

B B04a without processing it. This process is fast since the signaling is just

routed between Node-Bs 604a, 504b without processing at the BENC 508,

Therefore, it avoids the processing delay and protocol delay at the RNC 506. Each

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

CRC results from all the involved Node-Bs 504a, 504b in the active set. Ifthereis

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

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

Node-B 5044, 504b, As stated above, each Node-B 5044, 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,

504b, and if the Node-Bs 504z, 504b do not receive any ACK before the expiration

of the timer, thé Node-Bs 504a, 504b generates a NACK decision.



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

througJ;b Il?sjﬁg,zzmessaglng [00381 Optionally, a strear’ry&%gz{ﬁp@%ggtlon
may be implemented in transmission of the result of the error check
betwe de-Bs and an RNC. A f mlined connection is
explamgbgu v@. %?éerse?lglé]? k=Rt ét5 R TR S RERI6R is
dedicafdd 10 1ast &i§rafhg s @éﬁt%éﬂlﬁwc%b’é“&ﬁﬂ thiénveerBs 504a,
504b, REEMIFASHRE bef6g delay between the RNC 506 and Node-Bs
504a, 5048. A hifjitssbeastieBintiret e AnsadingT Oz, SIBHISK
establistetetwee ANOTerBI604, 1 50Mbiedd BaR NS E06 sGRE results
from Note:BsH0da;5odlhy 1 dhe BN @G:Sb6sanckanACKENACKdecisions
from theeRi Ge HiRi6; NodesBe a04m, h4asarentransmitiedyia the
streamliped:-coaneckions.okoay &l 0h aNa-diteciphysigal link is required
betwegghNode-Bg5042,RR4k;Rathpr }@erdsggaql@mgng%'asﬁf\ﬁ&“
Node-Bg ?%&é%%!%%%ﬁgg oRRE RNG 206, coordl a@% blishing

the |og,3]%a| channe ﬁ%g% 022798 gscTc 90§g§64 Go39] A
fast stre r}le connectlon BB Ay B plemanted T
accordance R ms Alraruiias. in accordance with the first alternative,
two logfé8l chariere e BstashsisapetiaramNe soecandiivo
Node-BE5 e sunpmees pibtivetmrine G 56 seesivaHuaRrQ
signalifgrSeororhioneiNodemed in each Node-B 204a, 204b whereby each

Node-B 204a, 204b combines a previous transmission of a data packet with a

retransmission of the same data packet with or without increased redundancy
from the WTRU 202.

[0048] A WTRU 202 establishes connections with at least two eells
controlied by different Node-Bs 204a, 204b for soft handover, and data packets
transmitted from the WTRU 202 are received and processed separately by the
Node-Bs 204a, 204b (step 252). Bach Node-B 204z, 204b performs at error check
on the data packet and generates a CRC result (step 254). Each Node-B 204a,
204b transmits the CRC result to the RNC 208. Simultaneously, each Node-B
2041, 204b trapsmits the CRC result to the WTRU 202 as well (step 256). The
WTERY 202 makes a debermination 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 204z, 204b, Ifthe WTRU 202 receives
no ACK, it schedules retransmission of the data packet (step 264}, The Node-Bs
204a, 204b perform incrementa] combining of the retrapsmission with the
previous transmission. If the WTRU 202 receives at least one ACK from any
Node-B 204a, 204b, the WTRU 202 transmits the next data packet (step 262),



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 QS%VU%%L\AACK’ it takes some time to wait for al| Node-Bs 5044,
504b to provide the CRC results. Therefore, optionally the RNC 506 may

setati waiti r.all Node-B's re nd.if the fimer expires the
NG SO s A i s SEERAER b St ah el
accordAnge with e SEeB it AtaraRIa> 2 Yh§isnshital Eniinébetween
two NEGRZBESaA S50 4 dhirikies 5t HESeEthniisied THERRIC 506
receivéStRE rédimsirdfriohe’MadedB Bbyismeydstdetherdsitto
anotherwN beevis 3034C0KithhatitprotesSingHt. ZPiis 29ibcess 1&0fashsince the
signalingHai st degisitedsbetweasndio de-BeS84a450din vEithioNtqeracessing
at the BRMC2606crdhereiese pitiaveids: theiprocassiag delay @agdNarotocol
delay abéheRNE WO uhach-NesesBreQdaa204h derivasdhe final
ACKINAGH decisianbaser anibe.callecied, GRGoesulls fom-al the
Z‘é?("??o@' aMQﬁi%ﬁ(?d%Qe% a%%f;%a%&a@l‘(&%‘%%? ﬁ%&ﬂf’fﬁﬂ%@ éécag%e%sa%é Ol\rllc?de 5
Soda, AL e i, A B e bR e
Node-8 504 EDAR = AL ST 5B Bace I Ealdls RIDHR B 86455648 Yenerates
an ACRHEESTORT RS TaEpti o OPiidsir At frowe sy PROEEB 5044,
504b. FHé Nodea-BE80d 0508wl se eactiviehwiatifg foie aFFAICK from
other NetigBt504a: CEORS Fanelif tredNo te-By 504, B0k rdemdt receive
anyACkbefetet therekpiraticirieBtherfimer, ibiNodedBsb04aiB04b
generates:ahNABISHeCISiBAnd 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 WIRU 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 g0, the Node-B coordinator 308

commands each of all the involved Node-Bs 304a, 304b to flush out the

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

result of the error check derived at each Node-B 804a, 304b {step 360). In

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

its soft buffer {step 362).

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

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

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

304D that they failed To successfully decode the transmitted data packet and that



8 WO 2005/022798 PCT/O0S2004/027526 [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 ACKINACK 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 primary Node-B 604a. [0044] Figure 7 shows a system 700
where‘ﬁ@‘zgjsr’%%?f‘primary Node-B 704b has a different ERNC 706b from a
CRNC 706a of the primary Node-B 704a. In_this case, a serving RNC
(SRNCJ 0P EEntIEa SE/REMBRETR ACR i@ WIREP 72 vid'the
primary e B 7oL tfas) B g YAGHY 2R EFRUHAYFm30EF a system
200 anf%proceSgurset sttt sedisrrdrerrilscuite toohdrapres it
inventieit fdvrthisisdepnd i bedimenttncierndritalcoombWiBg 12
perforrredlisheachphliade-B:204ayi204 avhereby: eachuM ogdesB-204a, 204b
combineg.sprenians iransmissianef.a-deds pasketwitb-amtetmaasmission
of the sarae dat-packetoith Lraithowy ncrerseddadimasiancy from the
WTRU:202.40046k4 WERN,202 gstahlishes.connestions.with atleast two
celiscontraligdby.different Node:Bs, 2048, 204b Jor soft. handoyer, and
data pagck E% Jrapsmi %%9 fg‘%msgg.e WTRU 202 aré received and

processe separatefg %ﬁe 4Node-Bs 204a, 204b (step 252). Each
Node-B 204a, 2048 periorme an arror ehack Bn e datiditkétand
generaté® L REYFSLIRT Y 48%) eearch Nisouins dpsate pohes thansmits
the CREYFdbtfitrd torN e 266 Simtia Aty vehdh MisdecBt. If

the Node-B 404a, 404} fails in decoding the data packet, the Node-B 4044, 404b
sends a NACK to the RNC 406, An ACK and NACK may be sent with cach data
block within Iub/Iur frame protocols between Node-Bs 404a, 404b and the ENC
408. The RNC 406 makes  final ACK/NACK decision regarding the transmission
of the data packet from the error check resalts conducted by the Node-Bs 404a,
404b (step 458}, The RNC 406 makes an ACK decision if the BNC 406 recaives at
least one ACK from the Node-Bs 4044, 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 i{s buffer upon receipt of the ACK decision from
the RNC 406. All Node-Bs 404a, 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 4044, 404b individually derived from the data packet (steps 462 and 466).
In this case, the WIBU 402 may apply maximum ratio combining (MRC) to the
received ACK/NACK feedback signals from the Node-Bs 404a, 404b.

[3052] 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. Conseguently, the fourth
embodiment of the present invention allows the RNC 406 to align the sofi buffer

-11-



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
WTRU 202 frapnsmits the next data packet (step 262).,z9WiQ 27526
2005/022798 PCT/USZOO4/027526 [0047] The RNC 206 also makes an

ACK/NA e hased on collecte signals from the
sta%xsmea%ilsiho% ﬁg 48& A% %mna ﬂé’f?’%gé en %

Node-Bs 284a d2 enerates an transmlts

Ste
an ACKG2Eigon fs%m ?HIJ émé‘?\%%lt‘ef? fEAdeHe ACK
from tIENRBRESE E"%n?ﬁ‘ﬁtéd lv; TBT"%ﬁFé’i%TS%MPﬁéS R IE EEASREEs and
transnﬂﬁ%meﬁ@a@a@@ﬁﬂf&lﬂgéﬂﬁﬁa)é%%%b%@@{éf‘é@w@s The
ACK/NEEK dagisigh (S FanSKitetstoamiNgdecBs ROWERD GitfoEach
Node-B! 20 4ao 2@ iydehesim 0t softidwifiér once it receives ACK decision
from tHeoRNC 2086f(istep@#2)t it rikiestheme w0k biiteteaatruption is
eliminatesnf004 8lifiguies 3heamth 3B mdiagramsiof 8 sySt@m»300 and a
process:Banaf, athird e beslimenif te,piesantdnyention.lhg WTRU
302 establishes.at. m&ﬁu&&%wm witheglls seniqlled by, different
Node-f¢.3043,304p for, 5 e@s‘n@goyeé sltaz&%ffketg fransmiffed from the
WTRU 3%25” re receiyed anq_p ratel l‘I’east two
Node-B i El% §ﬁ?1|n I{{% 5'\3/%‘3?81 % seﬁaﬁtede B 304a,
304b PRABIHIE &1 BHEPERL HesBfr (ETEied Bé‘aﬂzé%f Eﬁf& Jatidiatés an
ACK/NRE Rerieeteh 5886 fhéhe At bt sritteecaived st packet
(step 3523 & Mo ddis coortindnde-BoBois. (fdbisted 46 codmindte an

identification of transmission to an RNC 208. The WTRU 202 sends a sequence of
data packets and simultaneously looks at the MAC level for an ACK from any
Node-B 204a, 204b when it is in soff handover, and oaly from the current Node-B
when it is not in soft handover. This method causes retransmission when either
the time-out threshold is exceeded for an ACK or an out-of-sequence is reported
by ali 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
handover, the WIRU 802 establishes connections with more than one cell 208
which are controlied by the same Node-B 804 (step 852). EU fransmissions from.
the WTRU 802 are processed by each cell 808 independently (step 854), and each
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
increrental combining of transmissions transmitted from the WTRU 802,
H0055] In accordance with the first alternative, the Node-B 804 receives

data packets from all the involved cells 808 and combines them using a

-12-



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

buffer“%r}%io;&%gpare for a new transmission, regardless, of the, result of
the error check derived at each Node-B 304a, 304b (step 360). In

response, each Node-B. 304a, 3040 sends an ACK to the WTRU 302 and
refreshes - Its Soft BUer (Step 3625, 100A9) IFiRe Fegtits B e EPor check
from aff NEAREEES0AE S04 b8 Birdrthe N6t Besi44 504b
generé‘fédf\ﬁ@?(s) or a response timer Node-B coordinator eayires, the
Node-B®6ordindterausrmithiseaiicofittetote-Bsh3g4208 BO4that they
failed to<iatoeskfullydéebdéteittansmitiedidatbe packekandthdt -10
WO 2005/G2279BURET /TS 24 627 b26t< ieydishquld-prepare £oi:
retransmissianobinr data packeb(siapnl64) davdasponse, the Node-Bs
304a, 304h sendaBMAG Kiadhes WIRM3Q2(S1R-R80) » IRARQKFigures
AA and,48 ie:diagtansef a.sysiem 400.a04:3 PrCeRdRA 0la fourth
embodimeht LG RIESSLINETHAN, ForsphandoNey, 2 By 402
establighes. separale.connarion i el cast o, cells sontiglied by
differeng Node-Bs, 4043, 4045, in an ac ive Set. Data pa%tke?s transmitted
from the A5 L8 PRV & BRvPp Itk Lsner ca PRt S B the
Node-B%%04a. 4591 Gesiltf Yorerafuimartstepimsey E 8t Nbtte-B 404a,
404b e e sireidneek BrnE b CE R SO rimapae kit smds
generatessggs pricatibhe dfwiioEebs grfaitepie ditpcated to the WIRU 802,

The message carries a shared channel indicator for non-primary cells 808b. The
non-primary eells 808b send messages on the chamnel indicated by the shared
channel indicator. In order to implement this scheme, there is a timing offeet
between the transmission of the shared channel indieator from the primary cell
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 8084, Then, the WIRU 802 receives messages
from the non-primary cells 808b indieated by the shared channel indicator. With
this scheme, it is possible to lower the number of channels that the WIRLT 802
should monitqr. The WIRU 802 then combines the messages received from all
the involved cells 808 nsing a technique, such as maximum ratic cambijing.

10059} Alte_rnativeiy, for the DL, only the primary cell 808s may transmii
messages to the WIRU 802. The Node-B 804 transmits downlink messages via
the primary cell 808a, while all non-primary cells 808b switch off the dov'c.rnlink
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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/NACKdecision
regar%jggjtpﬂgzggnsmission of the data packet from the.error 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-B8§ 4 éFé?%j{')I‘.%B_O%_er%éﬂ?ﬁsec_ C 406 ThaRaE A ERRER Becision.
The ACKBPNEER dumbnsirisiae s thEC 406 is then transmitted
back t6"Hi8 Nod&imeesbia dioan &tepen00horastferag BEiVely. Each
Node-Bradfiinformation e arsrits Blfferipdi YecoiptoktvatiGiedeefsion from
the RNG 4661 Alhibidte=BEMDAE, A0 WAREmitdheisameiAGKwor NACK
signal wiratieby dherRNG40Mhiodhe il TRl 402 degandlc ss afithe CRC
result thateaahrNodas B:404a ddb-inddbokalweeiveddomdng data
packety(st@ps AE2:ARCAGH). siutbieraases the WITRUARZMawanply
maximyig, EliRGoBRINInY MMREIIOINE Jersivad ACK/NAGK feedback
8'9na'%&@%é&}%ﬂ%%%@%ﬁ%%%@-é@@é%meséoffbuffs In.gach

ERLIER)

Node-B 404a,.404b is managed according. to_the K ecision
made by the ﬁ%ﬂtﬁﬁé“g:f‘érg%r e P th e aes0c ated Brfor EHEE result
derived Y TRE R BE AR AT E BTG IR, ersttt be
embodﬁ?%%ﬁd?tﬁ@ﬁré@eﬂfi%ﬁ% g EtRrE e F0Btredih the soft
buffer 1mper 208522 PBLPCT/US2004/027526 status in each Node-B
404a, 4088, Additzyralfys ddesviiF RU#AE2 B8 hamefitfionniormation

among network entities during soft handover in accordance with the present
invention. During EU operation, i 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 wiil he explained only with
respect to a soft handover. During soft handover, some information should be
communicated 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, EU
scheduling/rate information, and ACK/NACK status information.

10062] An RNC 1006 maintains an active set of cells for handever. The
RNC 1006 selects and remaves cells in the active set based on measurements
reported 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 o support soft handover for BU. The RNC 1006
also sends messages to update the active set each 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 ACK/NACK signaling, since the ACK(NTACK 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
perform incremental combining during soft handover, A WTRL) 202
establishes connections with at least two cells controlled by different
Node- 0 sof ndover Data packets transmltted from the
wrag e ?é‘;g%% Jg@ et b B ke o

Node g8 S‘ﬁIﬁaar%%%“\?%?P’E%%éﬂrﬁab@@%‘ﬁ&mﬁzo4b
perforMean err@r‘tﬁffé’éﬁ ﬂ‘?@ﬁdﬁ?%ia H&%lﬁﬂﬂ’t?‘%ﬁﬁfé}iﬁWW/NACK
signal 10 eI 202 MrieBNoteiBE XMa B0 senthAGKSs Blong with
an identifcatisn stranshmitsion Yodaf-RINE 206nd e Wildetd:202esends a
sequertetof didterpackdisiad tsink itadeoUs ytbokaattheMbGilevel for
an ACHrnomanryciNode s @04 apR0 4bint e dé:is-iseftnandoves, and
only fremthesguisenidvadezB when it is not in soft handover. This method

causesselransniigsionvhensither,the y%@%ﬁgrggg@gg&%eeded for
an ACK:oF R, it 2658 gaggg&;%p%%m%'og % Alematively, this

embo ayh t ect to, ot er er%oalments
DT e e ?Sc %Pﬁar%mflﬁs gﬁ] V—ligures 8A and

mcludln e first nts own in
8B are agr ams ic?}né Sy E{Q m BO6 ARG a protess 855 10r Estiet Handover
in accBFaSHC TS 1RY ?é@%ﬂ]f"fﬁ?fé‘ﬁfféf]f"ﬁiﬁﬁﬁsgﬁﬁgﬁﬁéﬂﬁé%ﬁ the
WTRU 02 %Etaniiines woismeedirs RitR wroketa T8 feeett®8. which
are cotiresdchy tersatre NodesBl8e4 tetep: 852imEUtramiBissions from
the WIFRE 802t pi Bt essed! by eathiocelt 808dnaepensently {step 854),
and eaglye subset. FEach non-primary Node-B 1004b within the active set

continuously receives these channels independent of radio resources allocation

scheduled by the primary Node-B 1004a.

[0065] Although the features and elements of the present invention are

described in the preferred embodiments in particuiar combinations, each feature

or element can be used alone without the other features and elements of the

preferred embodiments or in various combinations with or without other features

. and elements of the present invention,

# & #
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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 accordance with the first alternative, the Node-B
804 receives data packets from @ll.gi@igvolved cells 808 and combines
them using a -12 WO 2005/022798 PCT/US2004/027526 technique,
such as maximum ratio combining, before performing error check on the

data pagkelsthiad WsWheg-congbinad-data paskelds-epuitchecked GIHRQ), the
Node-B 804. [0056] In accordance with the second alternative, each cell
methogMPHSIARS the data packet individually determining error check on the

datacpAckeh resaivestifrarm-4he WWFRMBQ2r TheNeslscB RO LaeaaPISHTR;

data packet that the error check has passed in any of the cells 808 within
1 eRdivg dbe ﬂﬁ?@ﬁ]@ﬁ]‘iﬂ"éwmink, the Node-B 804 sends messages

iNeHding AGKINAGK1dadbe WT RMBOZ pdiay adhifie inuekek CalisBAGSIBINC) if
858). The WTRU 802 needs to monitor all channels, preferably shared

the dagaaardet HFoMIFRSHIENC89RI808 to detect downlink messages. The
namberf shasetionannels thatithg MERY (RA strald menitebiromeatNC, an

cell 808 may be limited, such as up to 4 channels. [0058] One of the cells .~
ACK demsiony isdnedigiiaidf thereginsarieash ansaAihilEosmlodenBamnd a NACK

decisiSCHIRAISHAR @Pﬁi@f@ﬂ@rﬁ&ﬂ@l@@ﬁﬁnﬂi@ Rrinanysell@08a sends a
message on any of the downlink shared channels allocated to the WTRU

8@W¢F@%@%é@@ﬂﬁﬁé§5§?ﬁé@%ﬁﬁﬁﬁ@l WdiB&ior for non-primary

cells 808b. The non-primary cells 808b send messages on the channel
indicated by the shared channel indicator. In order to implement this
sthemé: Rrare i ediivhivlg ol defupdiettmpELERgsSmission of the shared

channepindicatos MNP WA 8l ACK decision is received from the RNC.

3. 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) both to the WTRU and a radio network
controller (RNC) if the data packet is decoded suceessfully; 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 3 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.

Then, the WT 2 recejves messages f npn-primayy cell 8%&9

LR s L Tet AR RGP A i SERGHRE. [SpEREmIRIC: an
ACK fedpwat thermpmbde af ehanaels dbatihke WERCB0Z cshoiNd deaRédamd ReNACK

. .WTRU 802 then,combines th sages receiyed from all the involved

decisigR e TG (R ik BOMABR PRl combining. [0056)

Alternatively, for the DL, only the primary cell 808a may transmit

messages to the WTRU 802. The Node-B 804 transmits downlink

rﬁessag&e\/‘?&@‘i g%)?ﬁﬁ%%é)’ll ’i{eﬁ/ﬁﬂﬁlﬁﬁlﬁ%‘primary cells 808b

switch @ffithergdonvsdifih ufeMWih 2001022708 R4:loH $2004/R20586m 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 RRO 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 maybe utilized to transfer the

information from the RNC 906 to the Node-B 904, or alternatively, the
existing mechanisms over lur and Iub interfaces may be

16a



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
communicated betyeen network entities to support EU operation. The
informatlof fERAAE: RERA RN d WRARAGGJITPaRtaa ot SEORQ), the
meth&BhoiRfRimaton regarding a primary Node-B if the system so designates,
EU scheduling/rate information, and ACKJINACIf status information.
[d@é?}%ﬁ%ﬂgi%%% AtamsTai AelRAS SerprRaneerinaitsidVIRD):

RMNGHINS Seletisapddemoves cells in the active set based on
measurements reported from Node-Bs 1004a, 1004b and the WTRU

16B0HRY G aveiasmlpadR RO eR) Oce thota® sousiinabersdefise data
packelOithgcastiveaetithe RNC 1006 sends messages to the Node-Bs 1004a,

1004b and the WTRU 1.002 to inform. the selected cells for the active set

{5°SEPPBR Sov AShuBosr sskeviedzrmnent OB Y denigiomdianydbeoNode B

coordivRdate §Beﬁﬁm&e§?§i§ﬁ%fif%e:ﬁgﬁw&épé)ﬁ%q§%t okt WEK from Node-Bs
2005/022798 PCT/US2004/027526 removes a cell in the active set. The

and a Né\cKqdecisigmbainasandediudintpdrisomd ORRroamthr B RRs apd

agling ek MANRIATRNAesedures Qi RevhRraepfyres. [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

soft handover, only the primary Node-B 1004a performs scheduling and
assigniMtheadiotiesbufodaim thealvdidih 10R2o T HeepNuBr AN GdatdBiERR4A as a

.___Informs the RNC.1006.of scheduled EU transmissions via lub NBAP .
prima g N A RN 0 WA GO TR RRCHFOR LR AR Bine:
non- primary Node-Bs 1004b of the allocation of radio resources for EU
d rouﬂg%of regcf:géve{j ata. This s also signaled over NBAP or within
the EU fram&BIotal AfeMativERCHoR- SRRy RGIE-BY 160D Rexypse only
autonmafocmash by tulpNBARRQrocedures 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

isdepertient-HEagio s£204EE S aNOCRHEON 1FeheAesrDY XRRIPMBAYansmit only
ode-B #%j?ga. [0065] Although the features and elements of the present
correchiy 4aeg HHaRABeEUE DR ed 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

combinatiSn RStk duTehseattrene fHdtrorlerts Bt tedgragaated as a
primatVelRn B EnC A Ihd . ArmeiRo el Qe aiing by RlidANIOMAIEIEREBL rform

request (H-ARQ), the method comprisin(% receiving a data packet from a

an ingrFeEdiaRRLRSIRGhiE tlT RUTe de cCOmREES dded haradicterlaig with
identifBaAGROMSHASMRRIAGK] 19-2 Fagin RRBYeUHEONTPHET (NG

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 (HH-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 (RNOC) 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
repeat rEgueshdd-BROYI4ha Mmethodtkermsingsieseiving a data packet
from & é\)/ggil%i transmit/re(é%ve unit (WTRUE- decoding the data packet;

e Mo RtREGEntaRt LAEKD R ttothfe WEFRU e tagidlushed when

an AQIeWwerkizopiraller{BENG) 4 the datarpacket is decoded successfully; and
receiving an ACK/non-acknowledgement (HACK) decision from the RNC,

an ACK decision being made if there is at least one ACK from Node-Bs

aryl a NAGRodeB SONRRING MAME e i Ra ACK forp the NedeEBARY), the
The methad of claim 3 further comprising: flushing a soft buffer when an
Node-ReRIyRESBE is received from the RNC. 16 receiving an

ACKReR2cigoMRIORIBENINAGIALHerigion R NaRNEradR i Heceive unit

decision being made if there is at least one ACK from Node-Bs and a
(WTRH CK decision being made if there is no ACK from the Node-Bs. 4. The

methesief @Jﬁeilabéof&ﬁfﬁ%eﬂ}@o&%ﬂ%& gkBttshipg a soft buffer when an ACK

decision is received from the RNC. 16a 5. A method for operating hybrid

ARTHAR PepREtYerpdigured koyemsb an acknowledgement (ACK) both to 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 is 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 (HACK)

cisi inator, a |s n being made if

ke 1< B 1RGP & K PSS NACR HEGORBgs o primary
Node-Bradeoiilthgre psmarA SKdeaprptitoModes Bscranadarvakdisigitiie ACK/NACK

decision to the WTRU. 17 6. The method of claim | wherein one of the

Node-Bs is designated as a primary Node-B only the primary Node-B

performsarNodeemesfaktombiningvherdine methed.af clalnie-whepetiorm only

non-primary Node- erform only automatic repeat request ARQ. 8. The
automaic, ﬁ%%ablfe&‘é?ﬁli tein non-primary Node-Bs transmit only correctly
decoded data packets to the RNC. 9. The method of claim | wherein one

T e el el i

comectﬁa@bbm%ﬁd@ﬁmﬁmamket 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

Npde-Bie anasctyefsghiduningvsefthandovemouiidadns W IR a6 Mes primary
Nod E%jhe ACE%!%I CK decision from a Node-B by which the WTRU js served .
ode- S HRdoversE & 88’&-%#8?%%%E%W@%té’ﬁnﬁ}%@m“w

combirgpeatd egue N it ARQh dhes NedepBetompoisingith identification of fransmission
and H-ARQ process and WTRU identity.

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

areceiver 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

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

during a softer handover,
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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
f%v(\)/grgogler@CK/[_\lACK decision to the WTRU, wherein an ACK decision
eing Made it there is at least one ACK from Node-Bs and a NACK
dedikider Betegainvade, ifvithere Isas0 ACK dedin toatvcidedBsyl 8ht2NDHe-B, a data
de-B of claim 11 - further comprising; a soft buffer f ing the data
pecke] A PaTHe: HEAT AN ot BT He o bR 0SB ebdnhanced
uplinrihehRNG1;13. A Node-B for operating hybrid automatic repeat request
- , the Nqde-B camprising: a receiver. for,receiving a data packet
TR %ﬂﬁ%&ﬁéﬁﬁﬁé%éﬁ%ﬂ%Iﬁfk&x/web‘f%{i&%%@d@p@r&ﬁdb%toding the
daia Nadkds anehamkl AR etlbedoidigupeditetserd an
knawledgement (ACK) both to the, WTRU and g@io network ,
SBr NI RCT TR pAtkR et Sadkbdy She rGBRY if the
combiabdAdHtinpgakive RcknawisdgimestdNAGKIeGisiar iieRd #Ne dBM e BN(NACK)
) ACK decijsion being made if there is at least one ACK from Node-Bs and a
i the RIRERIGEGAEH RAIRG HABENPHEPESENY Aesedashyineiisastsnd seth,

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

rimar ode-B and only the primary Node-B_performs an incremental
E%QT'nbir)ll' _ me‘ﬁmd ofo clg./im 15 Wher)éin t%e Ngde'B combines the data packets

the m

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 WIRUs,

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.

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

downlink messages to the WITRU during softer handover.
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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 wherein one of the Node-Bs is

d@ignateNada Prifoarpphiodesy dngbbothatheopsimaryrhloss:Brapaest (H-ARQ)

.__non-primary Npde-Bs, perform gn incremental combining and each
durln%%&é)f@ ]f?l&%%%zft‘éeaa?léfj ac%{eg %gﬁﬁlﬁfﬁl}&ntiﬁcaﬂon 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 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 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

successfully decoded via at least one cell. 20. The method of claim 19
valneréinARSN qded8 ssontbinepdifordatagatkeiR Qe cepuad fiom the cealls wireless

before performi heck on the data packets. 21. The method of
transmlﬂz receive unit. ) .
claim 19 wherein an error check on the data packets received from the

W TRiepérforaeetl heforel acinpied dh é-data lpa KER End data cpheketsi uplink
at hayve passed errar check are compined. 22. T. nethod, of claim
(V) e R AL LAl SO RIRALY (5 o0 SReP i ave
designdmdias endrirfingmahe cRika?padibe meihiod dbalaimii? colleraid thecoding

th A%K/gﬁ%K is signaled via a downlink channel shared by a plurality of
€ co %332 PR thod of claim 23 wherein the primary cell sends a

shhcsedirchha el AR atardadicating chanskitow lwiichdbet WIRK mayhe WITRU
: recejve messages from the nop-primary cglls, 25. The hod of clgim
if the GBRRE B g e BFARAPEOI P SERES AG RIS sends
a non G SMRrManeio(BIAZK2 GoANOTETR Oriopheatiog bkl @erpatiBet is not
r%p}ﬁat request (H-ARQ) during a softer handover, the Node-B
succesgiphigifg984a an H-ARQ process for performing H-ARQ operation for a

wireless transmit/receive unit (WTRU); a receiver for receiving a data
packet from the WTRU via an enhanced yplink (EU) channel throu%h at

|8ast twhPEel Lo SHERHT tHE RoBE: St eRAS RO RBFRRIRg ttheackets

receivldtg-pache! cenieived Heridiha £aliscanck deeelig the combined data 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 WI'BU 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 check on the combined data packet. 28. The Node-B of claim 26
v@3ereindthe denatieheotnbindsdiatg patkdts: thathavei passddanioWTRU)-
..check. 29. The Node-B of claim 26 wherein cell is designated as a

specificilormtion £ SOk R BAnSedighiial e S8R5 Ry 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.

22a



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 meGifermatinmpegarding the primary Node-B. 36. The method of claim 35
wherein_the primary Node-B is designated by a radio network controller

oberpen) 37 Fheshsetiodnsraniiensiitherein the primary Node-B is
vHegionated dbnawirglessHirapamitessivenunit M TRU8RA theNodeBs

in the active set. 38. The method of claim 35 further comprising: the
utilize g TRURTFEARMRIHNG SERBHGING Re#HAlcH td-aliarioiaantork controller

(RNC), wherein the RNC forwards the scheduling information to

non-primary Node-Bs. 39. The method of claim 35 wherein the primary

Node-Blpereting hpadratiomstieirdse it réqusat GHcAROYnahethe

infomaa\fﬂﬁ%é&ﬁﬁyi&im@@&%ﬁ@&é&ﬁ@ﬁh%\f‘{'%ﬂﬁ!@aﬂ' acknowledge
(ACK/NACK) signaling to -a radio network controller (RNC). 40. A radio
network controller (RNC) for transferring wireless transmit/receive unit

QWTRU)ssheallicininmalion f-s1pReH atanced uplink (EU) operation,
the RNC comprising: 23 a transceiver; and a processor for obtaining )
YR E R BIRTIHOT B aPRansTéerifyithedciResspesifiein the WITRU-

specifidiigsmation iQ Nede:Bs ip.enabladhsNode:Rsug uifize the
WTRU-specific information’in opération of EU transmission 41. The RNC
of claim 40 wherein the WTRU-specific information is information

kg0ardifg. aclys S6F (9N RO NARARYeH & i Re RNGOR AL AR AL A radio
the WTRU-specific information is information
network controller (RNC).

37.  The method of claim 35 wherein the primary Node-B is designated by a

wireless transmit/receive unit (WTRU) and the Node-Bs in 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-Bs.

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 controller (RNC).

40. A radio network controller (RNC) for transferring wireless transmit/receive unit
(WTRU)-specific information to support enhanced uplink (EU) operation, the RNC

comprising:

2
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regarding a primary Node-B. 43. The RNC of claim 42 wherein the
WTRU-specific information is an acknowledge/non-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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