[0001] ENHANCED 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
divided infNEipRFHEY) LT LdbeRRERATIEN. B SDHFROVAEDO WERoN in

the network is served by a Node-B. As a wireless transmit/receive unit
[WOIRU) travels, it may move g DASFORKEAGEOIRYIoN to another in the

rk. [0006] The WTRU is.served b éhe desjgnated Node-B for a
@gtg?gular ch,ﬁel?gé%sﬁe“gi’é‘ﬁ’?%ﬁ%“Hédf’dﬂge IR IBIF I SRBYGalRpS. More
BAERWANEr thargsemd imaniidaris oftdteddgian anharREH canimstablistberation
sonnestionsnaihgngre than 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

[pé#uption while roving around agplosatityof glls. [0007] Soft handover
eRES whe U i connected to two or more Node-Bs )
@im%ﬁtaneo%’}{(y)%rt & Sane requendy IR BERMRER B R fed dofe- B @lurality
SFOHGATR WITRE Jrechswveeagsceigian dathowibieh ik thearredted 4N de-B.

REOMRINEY KrFRRFALRL RN for r{}ﬂé{@?{%%} mg\i@ﬂ%‘rﬁgﬁe coverage

Slmé)i{l%?é the RNC may use an error detection technique’such asa

e BRI E REBKYERC) and may accept a packet that passes
EERC. [00b8] &d‘ftﬁlﬂ hgnﬁlﬂ\l@ﬂ isu\% ﬁ@_@k@%@e@f ﬁé&f@@@n%?vgrp%%ar
in.softer handover, the is connected to two or more
R R oy el s e Fardover: Arctidpe
bRifgeRep hecietitive: Y1y Miithao esithigit cnaxedionsratin corhitingeaNode-
beperarmethi e 0 omati eat request (ARQ) is.a .
Fein ADRNOFSHB o HY 9&]@1%%{'5[}%&&@8 HAotRar iR #h%agég%gt& the

W{gﬁnique whereby the receiver req etransmission of p
FandAGReNugBr R a%Ectealt HYBREC KR O HWRY) Isactethniguere

- auhenebictiaswittieddeker o WreseRraded e il -SifpEEosection
[@bgﬁ reqe'v§5rtaﬂéjn%8|\¥?9%éac L%[gnc sewnh uncorrected errors are or more
retransmitted. In prorart i highrapaed boWrfrmopaekadakc by
NasDRsainhiianeously, on the same frequency. in soft handover, all Node-Bs
serving the WTRU process the received data, which is then routed to a radio network
controfier (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.

10008] Softer handover is a special case of soft handover. When a WTRU is
in softer handover, the WTRU is connected to two or more cells belonging fo 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.

[0C09] Automatic repeat request (ARQ) is a technigue whereby the receiver
requests a refransmission of packets by the transmitter if errors are detected. Hybrid
ARQ (H-ARQ) is a technique whereby transmitied data blocks are encoded for partial
error correction at the receiver, and only data blocks with uncorrected emrors are
reAtransmittecf. I prior art, i.e. in high speed downlink packet access (HSDPA), the
H-ARQ functionality is terminated and controlled by the Node-B, (a technique calied
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H-ARQ functionality is terminated and controlled by th_e Node-B,_éa
technique called -1 Node-B-controlled H-ARQ), aIIowmg for rap|k « This
transmissions and retransmissions of erroneously received pac ets.
feature was both highly desirable and practlcal_ because H-AIRlen -
HSDPA was not required for soft handover. This feature would be highly
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sig%%ﬁ%glﬁgﬁ i8] BenefitisemipressérhanbkaRaiin Mi@dﬁb%-é%%;orﬂe and
"Padeirdtane o et aekTIAWIgdIed, Dy e %81&1%&@%@?%%5 able to
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btk RsisdRsofiththsaendatl packesdInsEIiefhify 5280258 1004 e

' ' sdase GRM [allale W] eg;{?dr e of .an incrementa
ai?ﬁ?ﬁiﬁg. The soft bg!‘g‘ﬁeérl%%%éﬁ%n cat%i’s WiSllighaerrast 4a sofaRasfer
I

BRI [ - d leads to loss of the soft
(Ot state among different Node Bs an _ 0| .
[Q%dﬁdiov‘er gasoittindeidibe desieRieiiAGEYE. ff;lﬁ'Eﬂ H-AR op_e_ratloartla
i blems associated with prior art systems. @1‘%] g5e&BS
it e e R exmiareite:
iy H ) 3 ] t
shuipidattinsremenitbettebitinag mﬁ?ﬁsﬁ\ﬁgg&s _i%%%%%ﬁu%ﬂ%%gu?‘c“e o

T b B b ) S Rk sl hapame data packe
tr%@é’j@égéag%gﬁ@mmg@aﬁm anaeatm%iﬁ@&d@%ge@b@g?e of
tesopien caol (ARG mosena e eBon RS b iin
R R R S ioperann ssowi scacssttimni
9y It wouild be desirable to achieve efficient H-ARQ operation without the
‘problems associated with prior art systems.

[0012] Node-Bs can often make more efficient decisions and manage UL radio
resources on a short-term basis betier than an RNC, even if the RNC retains overall
control over Node-Bs. In order for a Node-B to assign UL radio resources io WTRUs
in EU operation, the Node-B must Know several WTRU-specific parameters. Under
the current 3GPpP standard, only the RNC can know the WTRU-specific parameters
by means of radio resource control (RRC) messages. Therefore, itis nscessary to
forward the information to the Node-B for proper scheduling of radio resources in EU
transmissions.

[0013] An RNC maintains an active set of celis for each WTRU in soft
handover. The RNC bases its decision to add to or remove cells from the WTRU's
active set upon measurements provided by a WTRU and a Node-B and on

management of available radio resources in each cell. Under the current 3GPP
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transmissions. [0013] An RNC maintains an active set of cells for each
WTRU in soft handover. The RNC bases its decision to add to or remove
cells from the WTRU's active set upon measurements provided by a
WTRU and a Node-B and on management of available radio resources in
each cell. Under the current 3GPP -2 standards, the RNC applies RRC

Z@m@m toe a%m epplies! @mmm@qﬂmmr@?%@gﬁ@% Whinate
tion partt/radiQ network subsystem

apﬁp\)’l\i‘;\égﬁgﬂ%’rﬁ %@E@R@m rélaﬁn Iin%ggf%cﬁ?@l%gwrb difrdie network
SRS E8t comisalinT aar NBABRINE M) Dadigndftrhacetves, somsrdinate
actvenatieslishowid:Bercqayayicated between network entities to support
6[?11%)eratiog. The inﬁrrﬁﬁa&gn includes, but is not limited to, information
P to araiive R , RISt Y& lo R BGaldifig 3 kesdebpuith Secentronnicated
RRiNsAilgsibYRTidaritiies oft hiamovEL) Ebbmhﬁduﬁﬁ% iﬂf@rﬂmﬁgﬁﬂﬁgﬁm, but is
edt SRLAGHKL tatus information during soft handover.
S A e S AR b ot e
tHateuinl osmitriensiieRarefmpereive. iF Y seratiofingf iEorating Sofihg
dudtriconeneT hete oK U R eEREs A8 I & BRI M AP ST oy
3\§;ng{§ ecific information and other EU related information among an

6 R e Sy <0 AT 6 o U RNB RABIRRPRS SoeiITsation
Whit pesdiewrstirediE W montiectionS dredinandesrovandrenerty iiking.safts
2an | : . t invention is related to
#}}]J g%ﬁ?;ﬁogr?ﬁiﬁg ?gﬁﬁé%%\/fé%ngg Wi?e eé%pgdﬁ%m AR SRa&iher

iRt S wRAlRTuARANS T8RNy 2 dinpeidbsami\w VRIR Abte dsttta/biode-3

iNedebBs, andar|INC:d8iaceariance with gne (%HHQ&%%“%F@ M8 ioq over

pﬁ@?ﬁmdi&%emio , for?each WTRU one Node-B is designated as a primary
B andgasr?y (ﬂﬁ@ N6tte-B within the EU active set as a non-primary
Node-B. The primary Node-B controls EU operation during soft handover
{@@glyping EU scheduling and H-A S0ft buffer corruption is avoided by
controlling H-ARQ during soft handover only by the primary Node-B.
[Qg{@nativeli??‘ﬁr???ﬁ@tﬁﬁé@f&m?%rﬁﬁ@@%ﬂ@w@aﬁm@ekﬂftl@amdﬂ\mmdover

inrchiciRG S tARAANBANS 6pseraNTRNGQRRE I8 S nunication system comprises
- a WTRU, at least two Node-Bs, and an BNC. in accordance with one embodiment
of the present invention, for each WTRU one Node-B is designated as a primary
Node-B and any other Node-B within the EU active set as a non-primary Node-B,
The primary Node-B controls EU operation during soft handover including EU
scheduiing and H-ARQ. Soft buffer corruption is avoided by controlling H-ARQ
during soft handover only by the primary Node-B. Alternatively, an RNC may control
EU operation during soft handover including H-ARQ. In this case, an RNC generates
final ACK/NACK decision based on the error check results of the Node-Bs.

[0017] BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Figures 1A and 1B 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.



final ACK/NACK decision based on the error check results of the
Node-Bs. [0017] BRIEF DESCRIPTION OF THE DRAWINGS [0018]
Figures 1 A and 1 B 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. -3 (0020] Figures 3A and 3B are

darpms ofie-dauhnbadme/ gl R LR 0 GRLOR R OORH RIS

4A and 4B are diagrams of the fourth embo nt of the presen .
TERREN. [0022] Figure 5 is a diagram showing a streamlined connection

[be8iken NotipiBs andaain RIBCale BSEFERRCS WIth G- BresemLdMERian me

iqures 6 and 7 are diagrams of systems for transferring
%%%ﬂlﬁg% {?gsl%nals in accordance with the present invention. [0024]

[PR5les 8A FimgBtaie didiparascimeystem sirchpioeessdansofter between

NTlexalHd ACANEaRCRWIIIACRIRRANLIBVEINOR, [90gs] Figure 9 kis a
[Qé%%rﬁm forg,ansferrlng WTRU-specific information among networ
sina

OB EVh B2 PREBMS I SHEEmTonBRrGRINAONBIINACK
sifagrain focordasternity thtopmaien idusaghhandover among network

ifHes i . ith ent invention. [0027] DETAILED
B TN O T A Ao SLB R oS8y " sofer
iMAGIREFRRGE hat dae mivesewitinveféicence to the drawing figures
[vd2eein like-Ruraes &l GReSeNblke aleme thé?%ﬁc[&P&rgrla io?xeaglaong

referred to hereafter, the terminology "WTRU" inclu ut Is not limit
T4 3pﬁmﬁﬁmr§%ﬂ8ﬁi}@@tﬁfﬁ)ﬁﬁﬁ@ﬁ BaRdBIte subscriber unit,

[@RR@r, or aRigothetype eftpvicercrpablanfinperaiingina wﬁ{%%ndover

A e S e e e P S TR macoces point o
any other type of interfacing device in a wireless environment. [0030]
[FogureErAnd 3 Bastineranie Ok fysisa-LeR ARG A RIAERSR AR s
[0028] The present invention will be described with reference to the drawing
figures wherein like numerals represent ike elements throughout.
[0G29] When referred to hereafier, 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 & wireless environment. When
referred to hereafter, the terminology "Node-B" includes but is not limited to a base
station, site controller, access point or any other type of interfacing device in a
wiraless environment.
[0030] Figures 1A and 1B are diagrams of a system 100 and a process 150
of a first embodiment of the present invention. The WTRU 102 establishes
connections with at least two cells controlied by different Node-Bs 1042, 104b for soft
handover. Data packsts 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 designaied as
a primary Node-B 104a, while other Node-Bs in the active set are designated as non-
primary Node-Bs 16423. An RNC 106 or the WTRU 102 makes this decision {siep
152). If it is decided by an RNC 108, the RNC 1086 informs all Node-Bs 104a, 104b
and the WTRU 102. If it is decided by a WTRU 102, the WTRU 102 informs either
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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

HodssBsivmana e siahciRAes ARl A5 A RMANISE foda.uile,
ther Node-Bsain the activ% set are deagna‘n?eéﬁésmn?)n-spﬁma?y 0 e-%hsl,_ @
ﬁqgfb An RNC 106 or the WTRU 102 makes this decision (step 152). If it

oo fhg WY 102 LS derides by & WIBL 102 the Wt g eos
T.RU 102, If.it is decide a , the ,

e S i oL Hhp s h RO WG TRUS

Hieis Unnp e Nrsws-BedroR 4,04941040082 dentifakirghoded@siona, 104b with

tRoBediNg heBrimAte NedlenR %%%H%&Qtﬁg%@%i%P%%%%é%“@é'I@éde«

h% umber of successful decodings of particular RUs “transmissions

%} Ehiheliates 104" PAE T RRFRif thbabriaseosiied YibmWieseie The

RESt Ubdentormancesltds the gmf@amf/am@fgh@fdzﬁstb%%w&umt'&%b%ﬁm
- ' luat, t th rformance of all cells associated wi

T Rl AR Do g Ro0ecE o L 102

ragaREamg Bt g Riseridiibaaaciiide ot alfeveddadiDibpettotmatTe L

j = : otifi
e et o g AR AL o

HRPRnARTReGHEE 163 AR AW haNRarke rRiecrefypkiegrimary Node-B
‘Teépdatieshyiaidre! \&igRihiGbmayoalsabe informed of the primall\lryé\loge-B
by f .1 signali Node-B. [0033] The primary Node-E
e oo T B D R oo A s Mol
RTiEEDr Hrdpriot (84binomnemadcambinsaginkrtraant- wmmmglwefﬁsfm-
i t ini -primary Node-Bs
A oy Nooe-es

use simple ARQ, an :

@e%%oi??ﬁy &Y EE‘FHE‘%R&%;W% SeRemeImiRiERes theiphuffrsmasidsot vefferm
avQrptiviify Softs I&aﬁém%%iiﬁﬁih@tbs&_iﬁéim@&rﬁ?ﬁ@gﬁﬁ%ﬁ%@ﬁ?ﬁgﬁiﬁgﬁn soft
e B AT A\ REi DA S EFCHRS G - S Rerior
ipgiRivenial shysitabgosefbbsiferatingsetittrbyntheDd/ ERWNER with a new data
indicator or a sequence number in physical controf signaling sent by the WTRU 102
to inform Node-Bs 1042, 104b which data packat is being transmitted, and thereby
the Node-Bs 104&, 104D can manage soft buffer without corruption.

[0034] All Node-Bs 104a, 104b in the active set receive a data packet from the
WTRU 102 (step 154). Each Node-B 104a, 104b performs an error check on the
data packet and generates an indication of success or failure in decoding the daia
packet (step 156). Determining whether a data packet is successfully received is
periormed via an error check procedure; such as implementing a cyclic redundancy
check (CRC). The indication of success or failure in decoding the data packet by the
Node-Bs can be configured in a variety of differant forms, but will be referred io
hereinafter as a CRC result, or an ACK/NACK, in all embodiments of the prasent
invention. However, any type of error checking may be performed in accordance
with the teachings of the present invention, and it should be understood that the term



to inform Node-Bs 104a, 104b which data packet is being tr_ansmltted, and
thereby the Node-Bs 104a, 104b can manage soft puffer Wlthogt
corruption. [0034] All Node-Bs 104a, 104b in the active set receive a data
packet from the WTRU 102 (step 154). Each Node-B 104a, 10_4b_ _
performs an error check on the data packet and generates an indication

‘ ' in decoding the data packet (step 156). D_etgrrr_]ining
\?vhet g?’f%?ﬁi@& i éif@é’egﬁm|®Sr@6b|%§¥%tl%rmdavimmmoof the

dHeerTiroredtivs; such as implementing a cyclic red.undancy check
inghcati C or failure in decoding the data pac_ket by
EE?%I%JQ—%A@%?C%\%%@??%’aq\%rléeﬁ? oF SE%eggﬁ?‘FSﬁﬁg? yiftvinasket as
ISR Reibmarer deskdhaNedett aP4n, ACK NAGHKtENAY data packet {o
EmiBitnedes BB RS NoVENiioN, 'd@ﬂﬂ?é’seéﬂn%é’fkyﬁgmo{heerrf?ﬁr%a packet, it
%%mg na aggerfqrm di ? ordance with the teachlpgs ofthe
presenit mve%lon, &ha i{os%&ﬂé @U%QQJBQW%@@WOBPWCOQ dor the
AREKIRSMEK rsTURRUHBTyaRsNOT BBt ration, 264 a@(;%mg%@t?%%ﬁgo(%égg 158).
; ' : ode- 4a correctly de .
e e P e Y NN s aeereomts 2

ﬁﬁ‘fgﬁﬁsﬁfﬁﬁ%@éw&&@éﬁ%rm@ FRcdeosidhthenptimahi®loderts ¥8dats from
terivetranADK RaTidhe datanacketit %%&%%@%ﬁ%ﬁé&%ﬁ Node-
BWIRM A %QP‘ trtle RNC 1ﬂ%wnhou_t walt%ng for the ke resu } ro " 10
non-primary Node.Bs 1048 AR F RS salifer @%}ﬂt[@&) it a
PRARTEN N A BRI Hesigas! s\ B KWL lhﬁnglafta mfth ggnNg%rgoﬁg; CmRHcé: el
orihes } inal decision fr e ;

tt!}&&%I’éﬂfrom E%%ﬁ?n%%%é%%%%%ﬁ%é%%ﬁg @N@W(W*gs
5%58% The primary Node- B 104a may set a timer as will be explained

onhafter. Toe-primegNade LA ansmlis A0 ACKINAGK SR0ALC,

B roes o
NoNNARKrdedisin Bsian4Bayatisht amtaw%@ézt@is_g ga% %:8&2 ’}Qn%% efgom
byt X Rt L M
r%@%ﬁ%%ﬁéﬁ%@ hiods: BroMbaheORNBit 06 ke stamnGi mesiiond, the
RING if abenRahis 30GACK decision. The BNC 106 transmits an ACK/INACK decision
to the primary Node-B 104a. The RNC 108 may not send an ACK decision to the
primary Node-B 104a when the prirary Node-B 104a derives an ACK. The RNC 106
-Optionally transmits the ACKINACK decision to the non-primary Node-Bs 104b for
soft buifer management depending on the scheme of incremental combining at the
non-primary Node-Bs 104b.

10037] ftis opﬁonal for the RNC 1086 10 use the packets delivered from non-
primary Node-Bs 104b. If the RNC 106 uses the packet from non-primary Node-Bs
104b, a media access control (MAC) function of the RNC 106 performs an in-
sequence delivery mechanism over all the received packets from all the involved
Node-Bs 104a, 104b. If a Radio Link Control (RLC) layer realized an out of
sequence transmission it assumes data is Jost and requests retransmission. If the
RNC 106 does not use the packets from non-primary Node-Bs 104b, the RNC 108
processes only the packets received from the primary Node-B 104a. The RNC 106
exiracts and enters the data packet into the MAC level reordering buffer, After the
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receives no ACK from Node-Bs 104a, 104b within a predetermined time
period, the RNC 106 makes a NACK decision. The RNC 106 transmits an
ACK/NACK decision to the primary Node-B 104a. The RNC 106 may not
send an ACK decision to the primary Node-B 104a when the primary
Node B 104a derives an ACK. The RNC 106 optionally transmits the

%ﬁ@%é%@@ %% sen% O4nb f8 tRS %’Eﬁ éayer

man ement depending on e sc |hcremen comblnln
eﬁ? m%&b%iﬁo@éeesd@nmqoem] rlreifglestma@mr\mmmzo@wmume RLC
rﬂf@mkgts delivered from non- primary Node-Bs 104b. If the RNC 106

f de-Bs 104b, dia access control
) o 67 A1 R BB A ORI iBHoB iooBmenios. i
trasenvgsiom olVibeatshié sbtie et pavketshisomeail Klueldameoluad SN GIeB S, fast
ék%ﬂi*‘%@@éfﬁﬁ&ﬁ&p é%%&%ﬁ jﬁlrgfe AL rter:')""il-l % Olle\e streamilined

sequence transmission it assumes data is lost and r

FREnGERISSIGRdipaR ENeshoenries ﬁet\ueenm@ep%mze@ﬁ@m the Node-Bs

MWMW$M%B@té@@JoH@d&Me@ﬁ%Qm@ enky 4he R@BE%% 504a,
No e-B 104a. The RNC 106 extracts and

e Y R R REt AaoR APy e R oetyveen
Nexe B A04sefdtmarthen&BEf M GREprsedssratshnds-thesdatn s04hao the

F@@@d@&%[nd“éﬁ%‘%%@ﬁ@%%@&%ﬂ&%‘ﬂ%ﬂ‘?ﬁﬁ@%&%‘fé%% e&i VIR A0%: 041,

through RLC messaglng [0038] Optionally, a streamlin connection

%&%@Wﬁmmeﬁ&w FRalines RaHR Gl FelalBdPheNsdrashoblsical link
ibesyaian] Note:Es ek ROE, Soas! FalteamiineaeranaaianSween Node-

h reference,to Eigu . The streamlined connection is
S e T A ROR Seokting e Rimpdnsdagioa
@@ﬁb?bnd eliminates a long delay between the RNC 506 and Node-Bs

00, S0t soge S BIGE 0 0oy

established between Node-Bs 504a resufts

%‘ﬂﬁ%%%‘fg@ Bt 3ltepa VRS thie aerrsoesanihaheTr Atettidedisioigical
o%seﬁnﬁie RLICHISIIMOdeRsh04a. R08bs a5 Fanspiteshyiathsoss 504p.

B O e B oot
#BS pox=s504 i efeqguitedaig RNMEA6 sootdinalesestatlishimgdmne 506
r%&ﬁ’i%es 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.

[00401 Upon reception of the first ACK from any Node-B 504a, 504b in the
RNC 508, the RNC 506 transmits ACK decision to all Node-Bs 504a, 504b. In the
case that all Node-Bs 504a, 504b derive a NACK, it takes some time to wait for ali
Node-Bs 504a, 504b to provide the CRC resulis. Therefore, optionally the RNC 506
may set a limer waiting for alf Node-B's responses and if the timer expires the RNC
506 transmits a NACK fo all Node-Bs 504a, 504h.

[0041] in accordance with the second alternative, a single logical channe
between two Node-Bs 504a, 504b via an RNC 506 is established. The RNC 508
receives CRC results from one Node-B 504b and just forwards it to another Node-B
504a without processing it. This process is fast since the signaling is just routed
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channel. [0039] A fast streamlined connection 510a, 510b may be
implemented in accordance with two alternatives. In accordance with the
first alternative, two logical channels are established between an RNC
506 and two Node-Bs 504a, 504b, respectively. The RNC 506 receives
H-ARQ signaling 510b from one Node-B 504b and processes it before

IRg A -B 504a. The C ognjzes the
R S e SrRes ol i B s S e,
2ygiartig PRSSEIIAEtRuBOVe tiecOlREiar stiis=cRblBr 606 sEed byt IRbIZa,
e A o S A RSN from

eclision 1o tne Noae- ) , . A
A R o R AR iOdR, N Ba 2R Bt O TS TR (R IR 8 ACK
fthen RNC\B08-Bansinis ACKdtetiziowio bl Nede-BSHRANSHAB H018e504b.
[, -Bs: , i NACK, it takes s im
S T eredadl BRI el . oo
porRaRY th &3V NSsiTeB REg s S04 aRaRzRMGTACH desiieB gpon reception

demfrseacanwm@rgg?l@z?iméh%ﬁw.%@fgr@léwﬁﬁfﬁgﬁgﬁ%e@%et a
Node-Bs 504a, 5040, n accordance wi e secor i ,

A A B R e R oBe s ORAs7 b PR 55te.
J84stabisheds VhaRNCBt:ree theesxOREIe shlistonz o nissNede-Bs 5044,

M%@H&Qfﬂt@é gawgsdi&%%ﬂpther Node-B 504a without processing it.

This process is fast since the signaling is just routed -7 between Node-Bs

18005, 5040 Wtreiraprined sipnactine Rie 506bDrsusndldtieabsifedhes04b

IOResBNT Stelay ansnrainsakdalay-ab e RNG PG EAhNPdesB BO4aton
04b, d%rh/eg.[the final ACK/NACK decision based on the collected CRC

Gféesscdi?se rom il the involved Node-Bs 504a, 504b in the activg set. If there
[Dé3least oHétACKerfrom anyiduosiesBiral finalohGik gletisionIKINAE RIa88 sion

diestostiea e glotisonanih oo
el B T A R S TR R b ey

& 0Ab ERBrakiedai Ektadersidheu pameccepiioling fRNCH(SRACK #@fnes the

raiyaNausB 5 64aa 0413 Redioge- BrRPASHS4DINAY SELAHRLSs ACK 1o
waijti ACK from other Node-Bs 504a, 504b, and if the Node-Bs
AR

U SUSAY AN R EICR&re the expiration of the timer, the
[80ddé-Bs 50gyre 7 shows a system 700 whereby a non-primary Node-B 704b has

a different CRNC 706b from a CRNC 706a of the primary Node-B 704a. In this case,
a serving RNC (SRNC) 707 sends an asynchronous ACK to the WTRU 702 via the
primary Node-B 704a.

[0645] Figures 2A and 2B are diagrams of a system 200 and a process 250
of the second embodiment of the present invention. in this second embodiment,
incremental combining is performed in sach Node-B 204z, 204b whereby each
Node-B 204a, 204b combines a previous fransmission of a data packet with a
refransmission of the same data packet with or without increased redundancy from
the WTRU 202,

[0046] A WTRU 202 establishes connections with at least two cells controlisd
by different Node-Bs 204z, 204b for soft handover, and data packets transmitted
from the WTRU 202 are received and processed separataly by the Node-Bs 204z,
204b (step 252). Each Node-B 204a, 204b performs an error check on the data
packet and generates a CRC result (step 254). Each Node-B 204a, 204b fransmits
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504b generates a NACK decision. [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

-pri Node-B 604b has the
B e R S R i Risce 298 20 et
thaseRBIBRND 608 ¥ENRY 29 2asmualibixias Am.tahmmm@uc?o&gk@s a
] - ' "4 tem .70 er
e e R R e R s
SR PAmEPREaR BT Mo N TRUREZ sy racaiveimgtRREK SRABACE SIgnals
faandhanasywihameYSAEK 1 the WTRY 762 Madhes REma NodsiBuies

: | 200 and
R P U B e At oS o a0 o
ingreTRN A bining, of o mErrsrissiBinivithiheesfemoed imeanhdnder B
ROt 204 hawhesehy |%§§hoﬁ\éoﬁééF@fr%ﬂ%én?%%&%%@aeszﬁé%@%mm 262

transmission of a data packet with a retransmission of the same

YHERISHA BRtfRRPRkieHSiRPré8iindancy from the WTRU 202. [0046]
[BOWTRU 202nesrablisims aanneséansithkat o rt daasss sentmlledidyed

j - O4a, 204b for soft handover, and data packets
%Sml tggsqgggn%tﬁéo aTgﬂ% %B%eés% rgﬁéﬁeaaﬁd (&%Beg@p% J&5ar3hisy 206
Jeyeral s - B0, 2R A4HK(danisRE I3 idrabaNib thes BIR04MEA@4bives at least

NES P CRC result
jéf&eﬁgmﬁi‘?‘%i%ﬁ N A 2D e A e R R RS ane

596 W HiTeereaaIp BiscNodsdes Bt RO tuiseidiung e dTRIBACK
dessibtoisheasiRiba0R asvaibisten 2a6). TheAV TRALRMmaKes®@ . 204

A el e e A
Vi ia cebemaaie ffronfehediugieBss28i#ain20th. If the WTRU 202
'[@gqg'!ves no Eprgfﬁeét §&%af§tﬁ%§%5§fnao§y§}grg %péan% gtp%ggss 350
264). The Node-Bs 204a, 204b perform

of & third embodiment of the present invention. The WTRU 302 establishes at least
two connections with cells controlied by different Node-Bs 304z, 304b for soft
handover, Data packets fransmitted from the WTRU 302 are received and processed
separately by at least two Node-Bs 304a, 304b during soft handover {step 352}
Each Node-B 3042, 304b parforms an efror check on the data packet and generates
an ACK/NACK result based on the error check on the received data packet {step
354). A Node-B coordinator 308 is provided to coordinate among Node-Bs 304a,
304b, and between Node-Bs 304a, 304b and the RNC 306. Fach Node-B 3042,
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. If is determined whether any
of the invoived Node-Bs 3044, 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 fiush out the corresponding soft buffer and to prepare for a

new transmission, regardiess of the result of the error check derived at each Node-B



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 transmits the next data packet (step
262). [0047] The RNC 206 also makes an ACK/NACK decision based on
collected ACK/NACK signals from the Node-Bs 204a, 204b (step 260).

' decisi tep 268) if the
R PR A DIReS Nt ARG R GACK 1o he
YR8, ahe RGOS gendr biffentdep3aaits a NACK decision tt(: tge

ACK/NACK . decisio trapnsmitted
e oo e B ) 2 o P A, .=
?Thf?ér%d%%??@%‘éi@@&%é@@e@ﬁ@ﬁ%rwmm 206 (St ARReMe-B
T ol S B e S P HIE hof 2 e

' rocess
S R R e St doe rareuinaeise nabket and tha
bsisbendsharamre &isretatotiesiby dﬁtemﬂéi@ﬂekBS(g%a%&Q%ﬁ%dﬁﬁ%se,
' are received an
théﬂ@@&’@'a%QQW%M%I{%&%@?%?ES%é%D 35

rocessed separately by at least two y soft
[ﬁgﬁ%ver (stegusBe Y e Hagans 304bsyeitormelaanereoprckesk 450

cﬁmtfm:datamatm@mw@%md&t@ggﬁigggﬁﬂé@ﬁ%{%m R 402

. ived d .
e S TG Kooeiv a coriones nd ersence-
WBS‘,@G@&? 3IOkctived Séie mm@ﬁeﬁaﬁhmd@@fﬁﬁﬁ@gggﬁﬁ@ﬁﬁit is[ﬁ@ are

; - rdinator.308 p .
e R e e i s e

%%é%"[%%ﬁ?%ﬁ&@é%ﬁ@ﬁ@ RRIGRIBs oo RifnAtNe8R8NIths received data
mietezminad whethacany piibainvoivedNode-Bsi3fde. %ﬁoé‘&%ﬂér?r‘igsdata
paé&,{éé as _uIt of the error check (step 358). If so, th? Node-
coorgga?gr%%%scommands each of all the involved Node-Bs 304a, 304b
[ﬂ@ﬁﬂsh out Erebdirsspbrdite sofbhinffararkioRERaIE fortRe (ﬁ\}'é@eiieh {step
e LR L T
s é AP AR IRCHPRNS B A @ifres véth itsestdt-pisre(stem S 6R)is-B
4004 9j0fsHeikeRuiscotinpresiasshnekdromsaliade B3 3049, 3040 dail Ak
162 RNC 406. An ACK and NACK may be sent with each data block within lub/iur
frame protocols between Nods-Bs 404a, 404b and the RNC 408, The RNC 406
makes a final ACK/NACK decision regarding the transmission of the data packet
from the error check results conducted by the Node-Bs 404a, 404b (step 458). The
RNC 408 makes an ACK decision if the RNC 405 receives at leasf one ACK from the
Node-Bs 404a, 404b. Otherwise the RNC 408 makes a NACK decision. The ACK or
NACK decision made by the RNC 406 is then transmitted back o the Node-Bs 404z,
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 404a, 404b
fransmit the same ACK or NACK signal made by the RNC 408 to the WTRU 402
regardiess of the CRC result that each Node-B 404a, 404b individually derived from
the data packet (steps 462 and 466). In this case, the WTRU 402 may apply
maximum ratio combining {MRC) to the received ACK/NACK feedback signals from
the Node-Bs 404a, 404b.
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all of the Node-Bs 304a, 304b generate NACKS) or a response timer
Node-B 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 they should prepare for retransmission
ta packet (step 364). In response, the Node-Bs 304a, 304b send

0 a
aﬁéﬁ%iK to the'\spf gt (3teacB 0@ d85N)&iourRs ?ﬂsbﬁﬁé}‘#a%gdaarg arging to
‘ d&gr&%ﬂﬁ@&%@%qgéﬁ@b@m (?%%54 of a fourth embo |mer]? OP
the,ALeseat jnvention. For soft Handover, a REPAISS S Sidbrstrapeiated error
séparate connectio with BeiederaRscditdaontbdied BOHSERISHINOBRS fourth
BYMHRANA0UDSfharpestbre rieRiRil ARGKS U AsIRd from g buf
492ragan eeivesl ardprac d é@{%ﬁrately t%/the Node-BE BatRegpfbuffer
during soft handover step%: NiBtie-BUVTRUEIB parfoemsiofion the
errgr & Wfiv%‘?éﬁﬁv%a@%Cﬁm@E@i@w@@ﬁﬁéa@ﬁ@ﬂgi‘\f . %fnanng
sadoessretiddilpyeinniecog packet (step 454). [0051] Eac
I}lrgg@éBdﬂ%f, 404b transm%t]sgr gaggg}?gétﬁtg toxt %ﬁﬁé’\’zﬂ)d%{ﬁ@é mgepefform
the Node- %4%‘?’28%’%56@&8&% felodingitingitiopARINIKEK signaling,
Nbge e ASAUNACbskpmatistam ek, E’d\{ﬁe‘{%ﬁd&%@ with thg gata

S OTLRLEnggvolved

W@Bdfml\'&ﬂ%%ﬁ%ﬁ%ﬂﬁggfb fails in decoding the pa
s a NACK to the RNC 406. An ACK and NACK

%%%%B 404a, 404b sends
r[nay e sentﬁ/ifﬁ%@éﬁh@éﬂﬁlﬁmmmiprbﬂtdﬂirgrf{@m@,;pr@mqggse%wgg@ with
NdeterBs 0RiauADAR anrthgRNG ‘he RNC 406 makes a final
%Wﬁ%giggol% {Sgg arding the ﬁ%saﬂ?éssi%'ﬂ? %&%e%%ﬁﬁﬁ%@%@!“ﬁ@ﬁi{nent
the error check reduits oAt e M prsivoénBsmerna 40ADIRHPIARBY soft
TRIAICHOE Tidkos axchtisdeominadidhe G AD8ggalies alleas
oiffe AR Kiframsth -Bs, 4043, 404b. Otherwise the 06 THARE S by
g0 MO0
M%@?ﬁcision. The ACK or KGRI Ak @as) e tRINGMBS! iSom the
heR raNsTAREBAG BAONOdes S itaatdPal ok MersdAGAL 46%0.,
284pettivelyoft ashdyesie B 40 ears, its buffer upon receiptof ™ "
gg%%gé%%eaggjg\?n from the RN%eﬁ%?%#ﬁgié%g%ﬂsmw preselitthéne
same ACK of NACR G0 %%W@EMMGB&WWRWZ{B}JWmode_gs
FetrrdRdssntha BRGIes WithaieashiosiesD éf‘%é%s“oé& A B R
WWM@?Q&QQI g)ea%ket %st%p 462 and 466). In thig Cas ) e C 206.
WU 492 may a p@ MaxinTam r‘gi’ﬁ? PaRYIAG Y MRAa0abeste eriked: the
RYRCK %Edmmfals\hdmstﬁe@doﬁmmgﬂ% #8485t handover, and
only from the current Node-B when it is not in soft handover. This method causes
retransmission when sither the time-out threshold is exceeded for an ACK or an out-
of-sequence is reported by ail cells, Alternatively, this embodiment may be

implemented with respect to other embodiments inciuding the first embodiment
shown in Figure 1A.
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-10 [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 Nc_)de-le 404a, 404b.
Consequently, the fourth embodiment of the present invention allows the
RNC 406 to align the soft buffer status in each Node-B 404a, 404b.

itionally, the WTRU 402 can benefit from the soft handover gain for
WE@’&M I'g%'i%%gﬁg@f’giﬁ@@ﬁeﬂﬁ@&?‘ﬂ%ﬁl@mﬂmﬁaﬂrﬁydﬁ process 850

frinspiite ddydalted ddeBsotddacd Gkt Asssyséhe W@Eh&ﬁ;ﬁg&mg softer
MIRCIP TV EESILY. Iping (maximum ratio combin y
A RO B4 oA R Psab whic
e i B b BTTe Movishva §ON dteB SADAAEADEarasaidRMIcRbm the
100} sotftreprbestiseent phs BLeSRR! m@pﬁqug &?@ﬁ}%gépgg%\/\gé%h cell
ERfele el Figure 2A. T eflftr}_gmbodlmen Is similar to est CO?@;Iﬂ@f&ﬂO‘i
embo%}i%nen ,'Oeiggﬁ?%%q eedoby %ﬁﬁ"ﬁ(ﬁ’ﬁ%ﬁﬁ@ﬁbm trichis
eSS Gerneelst (Repd666). ATWER w@w@@mﬁ%ﬁﬁﬁ?gggﬁt to
wBrRaiclaastonp Al coplRiLby, distent Nore:Bs 2040, 2040 for ©
ver. Data packets transmitted from the e
@@g%ﬁocessléﬁascéﬁ%‘ﬁéﬁ/%W"aﬂ%ﬁﬁttwwmadm%éﬁl@dﬁ-mwm%@ﬁta

pavats GorEatihblode Bd0as 208 AR ISR 8 FILAt ChRk e data
ket nsmits an ACKJNACK signal to the WTR . The
%%de-éﬂsﬂ%gi%é‘f 5%’258'%’8% Eéﬁs%ﬂ@\mrﬁaﬁﬁaaﬁ@m@aﬁbﬁ dfta packet. The
TRAHERTISROIP tocar I RB G b6t Es‘!’iaerc\N&%FéUk@@%Sﬂi‘éﬂﬁf@é@E%EkC? o:‘n d:rts/
disisauians t AC Jevel for an ro
o 5 20 S A S o o Camence
(%I)g%B?ﬁwaﬁ\@%ﬁpﬁ%ﬂﬁ%@m@h&wg}m‘é@lddta@las%t received from the

Véﬁ%hsm@sicsnarvlqeaee@g@ath%?ﬁs%%“a%é%@éét%%??ﬁee%écr%?%ﬂe@ Keas

- of- ' Il cells. Alt tively, this
R e R B virheseit to otner embodiments

[MGahing thénfideweiintiotimBntisBaon @M@Uﬁ%ge@r{ggé%%@:@@ﬁ% to
A SEer @@%@W&%Wéﬁ@eﬁg%gg (as?egrr]g% ?588?5%\3/%%?11@%82 needs to

handover in accordance the present inv u

"HanitRsval, iR orsisraditasiedsatennettidmrwithe mosiibareresollio
BOBcivsemiink messages. The number of shared channels that the WTRU 802

should monitor from each cell 808 may be limited, such as up fo 4 channels.

[0058] One of the celis 808 may be designated as a primary cell 808a, while
other cells are designated as non-primary cells 808b. The primary cell 808a sends
& message on any of the downlink shared channels aliocated to the WTRU 802. The
message carries a shared channel indicator for non-primary celis 808b. The non-
primary cells 808b send messages on the channe! indicated by the shared channel
indicator. in order to implement this scheme, there is a timing offset betwaen the
transmission of the shared channel indicator 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 o the WTRU 802, the
WTRU 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 celts 808b indicated by the shared channel indicator. With this scheme, it is
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are controlled by the same Node-B 804 (step 852). EU transmissions 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 incremental combining of

demse s HARSTINEH P eh e CRM BRAITRRPL BREATANCR A Uy
e dirs alternative, the Node-B 804 receives data packets from all the

‘?ﬁvﬁ%e%oééf??%68%’8%%%@@%@% GeRRiveddermiglidhe i piver cells 808
wRERga teoiatios GtliniegndefalmNatio KBNS IRHE! Che;lck on dthet %ata

. Th [ti bined data packet is error checked at the ,
B o AR AT .
"DOBSPRSEedES Wé RULEA D ddke Nediviti Balyirdetenittningriniomesesicarn it the
saiaRasuptassciver ERmbMEMEFRLLBOZ 08N %\Mﬁ':qecf)ﬁ tﬁgﬁﬁé}%%%tss%]ﬁ%ing

data f that the error check has passed in any of the cells 8 withit
t&%‘%@ﬁf&@é@%&ﬁ FRRSEAME, tﬁ‘?e‘%@ﬁé’-§@O’$%thi§rﬁ$é§§lagé%8lmphﬁ@d
andladimgiNO K REISde idheddEERU 802 via all the involved cells 808 (step
The WA needs to manitor. all els, preferably shared
[gégg{}nels, }Ir\f; teg)r%gl\c}(?ea 'GellsBOS Yo it gﬁ\ﬁﬁﬂ?ﬁ%ﬂ@gs\&-&:"ﬁﬂﬁc'ﬁo
IR{ATRRSIQSY SrvterrEhEH mEs e iiani8e 2NT RIS@02nshovitt thepiesdnoimeathn.

tellB8mRNeedibistiny S ARURISAENAMIEISH JORRE] ODer g 58l
may be designated as a primary cell 808a, while other cells are ‘
%ggé‘ﬁ%é%%@ gﬁ-ﬁ?ﬁ%i@}t@g@%@%ﬁt%g LipimEls \AETFBO8eesEisdafamation
isnEssaggedriany bt aOdirtks @har@ﬁboaamﬂ@ aé@@fj@ﬂ #0 $bRMARY EU
A ' shared channe] jndicator for non-primar
o S B TS0 S0 Sbi e Coagealn the i 008
ihinedlede’ 804 ihdfeardhannieriasdiSatorata erder toteriptenient $MSIC is not

theheme, dbere rnclining QIR IRV RRARR: AR Iss oL ing shared ...
s :

.channel indicator from thei%rimar cell 808a and transmission 0

HRIIEANRL W, WEn ¥ md BN aoNBTRD 0fRe gligrfipvaiofiorexating

rshahedisinarnetsifromdhenarimdasee 808 @a@ﬁé?fn\/gv@%%ﬁg&e@@%@the 86
hannels carry messages e :

O R R el s e tawniie

[RRsddages fiomrthédperaaipgreireeBa syben HEOWDRILESR MeeeiMeR mation

ARRSRAGREJSAMIRRIBON: PR aLyrCells, 808D, indicated by ithe shargd present
_channel indicator. With this Scheme, it Is
invention. During U 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
stmplicity, the present invention will be explained only with respect to a soft
handover. During soft handover, some information should be communicated
between network entities to support £U operation. The information includes, butis
not fimited to, information related to an active set, information regarding a primary
Node-B if the system so designates, EU schedulingfrate information, and ACK/INACK
status information.

10082) An RNC 1006 maintains an active set of celis for handover, The RNC
1006 selects and removes celis in the active set based on measurements reported
from Node-Bs 1004a, 1004b and the WTRU 1002 and on available radio resources.
Once the RNC 1006 selects celis for the active set, the RNC 1008 sends messages
to the Node-Bs 1004a, 1004b and the WTRU 1002 to inform the selected cells for
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-12 possible to lower the number of channels that the WTRU 802 should
monitor. The WTRU 802 then combines the messages received from 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 messages to the WTRU 802. The Node-B 804 transmits

tﬂxevantmk messaggmmaaﬁhﬁimwed’ Yoeett B0Bie Vgrllﬁfﬂggg@\[/évtpﬁ%\’n?@é@ges
| OowWn Igna t Iith thi

n%eg tﬁ]%%ﬁ%% gr]et(':iftf-‘]q%v%]prEc\)')?c\:gé;'ss91 i8 Qﬁ?ﬂltﬁé‘&o\?ﬁfﬁg\/\/m ifhe active

%W@@éﬁ@és@ﬁ@dn@é@em@mﬁ@nr@nggmm@ RRC aind BIBASIREGA o ciive

gamﬁm@agﬁwwmggcomwaee&&égpport EU operation 912 in
@ﬁé% ance %Ith the present invention. Initially, an RNC 906 obtains

_spechitRESHM AR #2908 8 iPERPae BsiNg4RRGIHe enshihe WORRU

HdReriajtidesignakechion NbHeR ﬂmwmﬁéi;sneséuab lmmﬂﬁd@r*@”btﬁer Nlode -Bs in
4 to be,used in schedulin ,

R B A e e A T il

hRRIETE06 Neder {ta s dased via dh hesfimosaredddsand andueported

SHEE BRI RINGIS100k 108 $3M61 25 HARN e e
g%t ﬁ\’h?n m m y be utilized to trangg%téi?lnforrﬁcatlon fr%%“@g\%o%g oy
t

deoB 04, or alternatively, the existing mechanisms over lur and
RisiiterfaceDunay beinbdiittslr, ooty feictheiRMG $Q2dBforars performs

%?S%?Q’*?Vrﬁ%% R s o Rt h R G 2
E?ﬁﬂ%@ AdhsoftifanBevef schrbdedanddraigriseipresenubiVBAfsignaling

&» t
e Al T O I ke

pCalinpRlitpIhEsraseRt fRUEMiBRATIUIEERansbedrgtaviTis

iregjsectitmalsofbvieamnBa@roDuiting $e8 Fanganey, p%@f@@a[nfmely non-
;[m% ted tW n_networ to su ort EU

operz!l!%on h% mfor%%a ion m%lﬁ%%rm {él\f[gll kH%W#(%% E%C WiRn&ligRts of EU

wbrﬁtéai fehannaisiverdae heftethatoh retjdedivithi primaciviNsctes. if Bzeh non-

f@ﬁnN@déeg'90@W%%I@Q@%dﬂimmﬂgme%@fééqg éo‘ annels

tatus mformatlon [0062] An RNC 1006 maintains an active set o
gH Bk ? Aioprpeurces aliocation schaduled by the primary Noda—B 10043

[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 features and elements
of the present invention.

% * *
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1006 selects and removes cells in the active set based on measurements
reported from Node-Bs 1004a, 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 1004a, 1004b and
the WTRU 1002 to inform the selected cells for -13 the active set to
support soft handover for EU. The RNC 1006 also sends messages to
update the active set each time the RNC 1006 adds or removes a cell in
the active set. The messages may be mﬁ@itted using existing RRC and
Wh NBAP/RNSAP active set management procedures or new procedures.
1666%"@%6% 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
Noege-Bs | ve s nanpEHmar -Bs 1 004b durin f ,
har?dover@ﬂ%?s@%o?onﬁﬁ%ﬁﬂgpr%% lég}l zgghiobefae% BALEE grﬁ%}éRQ) in - soft
RN bR SNTRSS 2 d reported by each Node-B 1004a, 1004b
andéoeiBhgredaemanie freaswediendreraindandhaMARRLL002.

[0064)- g R seithangaver, only the primary Node-B 1004a performs

scheduling and assigning radio resources to the WTRU 1002. The primary
Nt E Y GoAsiHYErATS TR RINRPOb 6 FHScheduricEtsrarisastimies (RAIC) if the
datal pbok AR sigeseinty osaviibin the EU frame protocol. The RNC 1006 then

infQ nzpri 3 f the ion of radip resour
o e e A AP R, on Ak

deciiAmiReiRe BEPR AR GiaiorastentatitalyraanN p iRy N HRe Bs the Gl handover
and mbp\QE defcisine thdyduaBiBARprosad ER absets:ofSld-mhysigal
chagaglsiny e RSER eRcLSelsiighs gctve subset. Each non-
ithin t '

primary Node-B 1004b w e active set continuously receives these
channels independent of radio resources allocation scheduled by the
pridary NOeert:tbo04acld006 3L Althasakpmieatures and elements of the
pregeptd \éegg}pgu%ﬁa V\Q’%ﬁcgip in_the preferred.e tr)tlodi ents in
particula?combinations, each%eea Sreemgro% %rrr?é:ﬁ!tvég 9T h?e%%a one
without the other features and elements of the preferred embodiments or

in Viarioustcomirationsopikeigrithau othesfeaturepand @IRmanis 8RAS in soft
hand¥&SEHdWEANE Lordshising:
receiving a data packet from a wireless transmit/receive unit (WTRLY,
decoding the data packet: and

sending an acknowledgement (ACK) both to the WTRU and a radio network controlier
(RNC) if the data packet is successfully decoded: and

receiving an ACK/negative acknowledgement (NACK) decision from the RNC, an ACK
decision being made if there is at ieast one ACK from Node-Bs involved in the soft handover
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.



Claims What is claimed is: 1. A method of operating hybrid automatic
repeat request (H-ARQ) in soft handover, the method comprising:
receiving a data packet from a wireless transmit/receive unit (WTRU);
decoding the data packet; sending a positive acknowledgement (ACK) to
a radio network controller (RNC) if the data packet is successfully
decoded,; receiving an ACK/negative acknowledgement (NACK) decision
from the RNC, an ACK decision being made if there is at least one ACK
from Nodg-Bs. invwalved | soft 0 a g% decisi n@g' ,
made if tk%e?eﬁ?ga r%g AgéjK r%br%'ﬁge Hl\q}/ggg-éss;{%ﬁ%gor\% r |{r<lgret%%63 ?C Ié%%?( N soft
hangpy&isitie BERRARIRRTSZ9 The method of claim 1 further comprising:
flushietyiagsafidaiieckehzorna Aikedetisiomisseso atiframrhg RNC. 3.
A rg&t’ggﬂé){hg%%@tm‘@{prid automatic repeat request (H-ARQ) in soft

handover, the method comprisigg: receivingja data packet from a wireless
trafSiDReBBIGE IR SHIRRIN dRE6difR thiledaBpaersinaled Eciheintptanpacket is
suca@skndiywiedgesdent (ACK) both to the WTRU and a radio network controller

(R 1f:the dat ﬁﬂ‘@agt.a- u f oded; receivin
A_C%%géﬁgtivéejﬁaggjowledg\égm%(n&%il%vﬂ%g{ )‘%Qeeg?si@%%?gl% e !ﬁﬂﬂta,‘fpgﬁﬁ AE’R Node-B
Coorginagn Ahaing FRAGOR bekie Rade Erararie 2 (RstoRe REHB® iNodtyB imvolved in

the shi isaftihian dover NaTtkadbAik deeisinadeampaagdadfAneradsneeAle-Bs: and
frogg%d}]l%qﬁé%@@xmg&@&% %%iwﬁgfqrther comprising: flushing a
CIsion, Vi

soft buffer when an ACK decision is recel rom the RNC. 155. A
method of operating hybrid automatic repeat request (H-ARQ) in soft

hadoverAthéotweRddrcoppasing hieaeiving-meaniaBpeket-Eams \WIralRes in soft
hané@@ﬁrﬁig’i%@é‘-@ HmE ;y%’ U); decoding the data packet; sending an

acknowledgement (ACK)%o a Node-B coordinator if the data packet is
a receiver Tor 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 controlier (RNC) if the data packet is successfully decoded and receive an
ACK/megative 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 involved in the soft handover and a NACK decision being made if there is no ACK from
the Node-Bs.

7. The Node-B of claim 6 further comprising:

a soft buffer for storing the data packet, the soft buffar being flushed when an ACK
decision is received from the RNC.
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successfully decoded; receiving an ACK/negative acknowledgement
(NACK) decision from the Node-B coordinator, an ACK decision being
made if there is at least one ACK from Node-Bs involved in the soft
handover and a NACK decision being made if there is no ACK from the
Node-Bs: and forwarding the ACK/NACK decision to the WTRU. 6. A
Node-B for operating hybrid automatic repeat request (H-ARQ) in soft
handover, the Node-B comprising: a receiver for receiving a data packet

from a wirgless transmit/receive unit (VVTRU). a decoder for decodi .
o ot R Ta TEFTaRiy B T B eB G B OEARE) in sof
handovarkireMedgdhtent(SOK) to a radio network controller (RNC) if the data
RecdRiVersHcrainl Hesadpdiantdece Vet AEKIRREAIMEe unit (WTRU);
%@.owled[geg‘uené&%%C? tt:ieC|S|or{_frog1 the RNC and forward the
ﬂ%&f " §EESIE 18% Sﬁﬂaﬁ‘t‘i fh&rein an ACK decision being made
iBthbré i aeréystanfigus@iddresnd ModekBewiadgeee ih (elgdfotidndoedW TRU and
a radi@}ﬂﬂt%&lﬁ%ﬁﬁﬁ%ﬁ_i@i@m ingiraagadf HAS!@ti%”%ft@&fﬁ@?‘dé?@d@@%ﬁ@fe%ive an
e Node-B of ¢laim r comprising: a so er fo ring the data
ACKINGS A0 B R S o P o D TR R AT B el g mace
if therefrigmttliafR NE. AGHS frari blddeEBp inyplyeatingthy lsntl bandovatiemdpeBACK decision

being ARAHSHIAARAR BN B0QYSS.88e 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 arf beRiwigtBdgeiaient (adh<) bottptsitee WTRU and a radio network

CORBRlISEHE NS ) AR Rackel iRaUaRESIIBLASCRERE ANShERCAINE 3 ACK
" ACK/ne%{aﬁtévﬁe acﬁn}?(()ﬁ edgement (NACK) decision from the RNC, an ACK
deCiSIORUEESR EIG T~ there is at least one ACK from Node-Bs involved
in the soft handover and a NACK decision being made if there is no ACK

fryn thehlodsaBs 8 dheoNOeeRitClrlmoB JHERT (ReRBHSIBYs @ BAfbary Node-B
ffer for storln@ the data packet, the ?ofédbouvfg?r being flushed when an

selecie CRIBEGIPIEER VY T RS

11. A Node-B for operating hybrid automatic repeat request (H-ARQ) in soft _
handover, 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 fo the WTRU, wherein an ACK decision is made if there is at least one ACK from
Node-Bs involved in the soft handover and a NACK decision is made if there is no ACK from the
Node-Bs.
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10. The Node-B of any one of claims 8 or 9 wherein the Node-B is a
primary Node-B selected among the Node-Bs involved in the soft
handover. 11. A Node-B for operating hybrid automatic repeat request
(H-ARQ) in soft handover, 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

p cket is sugce ode receiv CK/ne atlve
nowe RN Ent (SRR GBI AU HANSHERD S 6T @ softer
handO‘foeredﬁﬁ*éWGKmA@w deC|S|on to the WTRU, wherein an ACK decision
i%@ﬂﬁgif thereds @éé&%% 164K HO%}NOQ%@ iﬁ@{gﬁﬁ*t%thﬁl@@ﬂa wireless
qver an ecision is e re,is o rom the
wrerem{ e 150 (5T HO ko el BB AU i SLRBHRLtc repeat request
(khARE)drihe Sefeepatitat denaivethéantesrrsetiscomprising: receiving, via at
Ig@g@,@yﬁ@ aRllsodiaia @ﬁg@&gﬂgﬁ&tted from a wireless transmit/receive
| WTRU) v an eﬁwhanced(g\géﬁkfﬁEt I cg\mblnlng §t «
é’igre%'?en?@ O FREEAHL d e'c dat?'Pack dzi\ﬁ?:l packet is
succeseémidm@emﬂa@kmle@m eat erCngthed@ﬁW ifACEOnibthedadatained data

packeti8pkeLiRcabaupaldbudecriad-andsRnding a non-acknowledgement
(NACK) if the combined data packet is not successfully decoded via at

least one cell. 13. The method of claim 12 wherein the data packets are
cbimbinétebetetboperfonming 4R eviwrehetiicodatie dathatmckeetscdmbiipe before

perforfRiNBrepbe @Bl nvherin paaiethecking on the data packets is
performed before combining the data packets, and only data packets that

have passed the error check are combined. 15. The method of any one of
cldims Theorkihahefelpiont cdlereidexign ategikisgeorptivmaafacpiiciats stherformed

before@ﬁ%%%ﬁ%%%%ﬁ NARrRAPABELEHK&s TR Mo RS SRR AGr check are

bi Eereln the ACK/NACK is signaled via a downlink channel shared by a
com ’?ﬁ: rality of WTRUSs.

15. The method of any one of claims 12 to 14 wherein one cell is designated as a

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

18. The method of claim 15 wherein the ACK/NACK is signaled via a downlink
channel shared by a plurality of WTRUs.

17. The method of claim 15 wherein the primary cell sends a shared channel
indicator indicating channels in which the WTRU may receive messages from the non-primary
cells.

18. The method of claim 15 wherein only the primary cell transmits downlink
messages to the WTRU during softer handover.
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17. The method of claim 15 wherein the primary cell sends a shared
channel indicator indicating channels in which the WTRU may receive
messages from the non-primary cells. 18. The method of claim 15
wherein only the primary cell transmits downlink messages to the WTRU
during softer handover, 18 19. A Node-B for operating hybrid automatic
repeat request (H-ARQ) in a softer handover, the Node-B comprising: a
receiver for receiving a data packet from a wireless transmit/receive unit

TRU) v, e hanced u han el thro gh at Iea ells:
ool B R R e R D e SR R e T AR soter

handovscthgiMtydseB compriaiag: data packet; and an HARQ entity configured to
%F&@O@G@%@dﬂg@@@tdﬁ%ﬁ%ﬁe IVIiRIdsE thanspainrbiaad datlB(WTRU) via

ode a nd anpn acknowledgement
an enh t%%ﬂ%‘%e} Ouc% plﬁ% a5t pﬁ':mket is not successfully
daec@@e@ﬁrzfprwmd\g Erefdatanpaskeiersivad drast dercpgfenssigpeding the
combirfiid#heskian the combined data packet. 21 The Node-B of claim 19

whe code es only dat s that ssed
eaf"?o{_ﬁ\t%@k %@y RFO% l‘g 5F4 any Bn""e‘ﬁé cllva n%e_m&t n%?\ﬁﬁgrége WIRU if the
combings| ¢sideshgliatdsl weeqefmqﬁ@@qiedn@jwétﬁeﬁ@a|§tared@§rgﬁdma§thACK ) to

the WTTRD-PHHEBMEMELSath RadNede Rodcladaiiziywaesastthe ACK/NACK is
signaled via a downlink channel shared by a plurality of WTRUSs. 24. The

Node-B of claim 22 wherein the primary cell sends a shared channel

idicatoFhadiesing ehaiaiald hwinsieintfee\WIROEMB it &N reEgs aesk on the
Comb;,imggep@@kbprimary cells. 25. The Node-B of claim 22 wherein only the

primary cell transmits downlink messages to the WTRU during softer

handover. 19

21.  The Node-B of claim 19 wherein the decoder combines only data packets that

have passed an error check.

22.  The Node-B of any one of claims 19 to 21 wherein one cell is designated as a
primary cell and other cells are designated as a non-primary cell.

23.  The Node-B of claim 22 wherein the ACK/NACK is signaled via a downlink
channel shared by a piurality of WTRUSs.

24. The Node-B of claim 22 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 Node-B of claim 22 wherein only the primary cell transmits downlink
messages to the WTRU during softer handover.
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