[0001]JENHANCED UPLINK OPERATION IN SOFT HANDOVER
[0002]FIELD OF INVENTION [0003]The present invention is related to a
wireless communications. More patrticularly, the present invention is
related to an enhanced uplink (EU) operation during a soft handover.
[0004]BACKGROUND [0005]Cellular wireless communication networks
are divided into a g(lgliir:alit of coverage regions. Each coverage region in
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(WTRU) travels, it may move from one coverage region to another in the
nedidrk. [0006]The WTRU is Sénve By thvesdisignated Node-B for a
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handover. Soft handover is widely used to ensure communication without
i&tﬁrr ption while roving around a plurality of cells, [0007]Soft handover
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coverage region. The regions covered by Node-Bs overlap each other, and at the
' boundary of the region a WTRU can astablish conneciicns with more than onas Node-
B. As the WTRU moves from one coverage region fo another in the network, the
WTRU goes through handover. Soft handover is widely used fo ensure
communication without interruption while roving around a plurality of cells.
00071 Soft handover occurs when a WTRU is connected to two or more
Node-Bs simullaneously, on the sams frequency. In sofi handover, all Node-Rg
serving the WTRU process the received dats, which is then routed 1o a radic network
controlier (RNC) for macro diversity combining. For simplicity, the RNC may use an
error defection technique such as a Cyclic Redundancy Check {CRC) and may
accept a packe! that passes the CRC.
{0008] Softer handover is & special case of soft handover. When a WTRU is
in softer handover, the WTRU is connscted to two or more cells belonging to the
same Node-B. in contrast {o soft handover, in softer handover macro divarsiiy with
or without maximun ratic combining can be performed in the Node-B.
[0008! Automatic repeat request (ARQ) is & fechnigue whereby the receiver
requests a refransmission of packets by the fransmitter if erors are detected. Hybnd
ARG (H-ARQ) Is a technique whereby transmitied data blocks are encoded for partial
error comection at the receiver, and only data blocks with uncorrected errors are
r@tr&ﬁsm%ﬁe{i. In prior art, i.e. in high speed downlink packet access {HSDPA), the
H-ARQ functionality is terminated and conirolled by the Node-B, (a technigue calied
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in softer handover, the WTRU 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

technique whereby the receiver requests a retransmission of packets by

the transmitter if errors are detected. Hybrid ARQ (H-ARQ) is a technique
Negreieiog meeionittetRRkaatiodhs trrapidddet:foispartiabetranteosetsisorat of
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rapid ISSIO t issions of erroneously received packets.
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(and H-ARQ) to operate during soft handover. [0010]One of the problems
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astosmaltinysnued bgagiRe. fashandlvrekall inyalvedNode-Bs may.hep, o
codbleto receive the associated control signaling from theé WTRU, which

may [84d to soft buffer corruption. [0011]A soft buffer is a buffer for
[Ddhlementifhgett ARG insaeNodizBoDatgipackeiagaeaiven ihut Note-B. Data
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IS.a special case of gn incremental combining. The soft buffer corruption
ralsiie rﬁ'ﬁsﬂﬁ?&’ﬁﬁ%@r}a@o@mﬁﬁ@mto m@mwdﬁ@@ﬁ%&ﬁwf
ananeeamisabclosbiofriipeldefshtubddee cgaiptbmosldheraesigiet of an H-
A I8 To] - seperation without the problems associated wi
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9algng Inaiesit b Aasiclesbureeions ebiventerhmRRiopetativthanitbout the
proBi@sereadidhe RNCoaians @é@éﬁl,lsgontrol over Node-Bs. In order for a

de-B to, assign UL radio resources to WTRUSs in EU operation, the
100K EKie-B mARE RG22 CUHA TP S TRGAARHBIIE S0 e el

resgBRES standkiel-tery thesR N&teathknaw FONSRBL ispeoficpaaimeters all
‘adio L(RRC) messages,. Therefore, it i
o o I 1o Lt e D e rP P SR VTR

'n B refcHesoiftedbopiesft st dnmeshaveriOU BRAhsRAioTamainteen Under
theatiinn 68 LRIFEllmiRirg ASMMERIND 89 know the WTRU-specific parameters

by means of radio resource control (RRC) messages. Therefore, it is necessary fo
forward the information to the Node-B for proper scheduling of radio resources in EU
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 sel 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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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 standards, the RNC applies RRC radio bearer
(RB) control procedures to coordinate active set cells with the WI-KU, and

siRoRGS APplidBfoRNPARH BIE fRbitdrREBEDSYSIePRABPIR afiBAURFC coordinate
athBARRNSAP)sadiodinkprocedusps taceerdingleiactive seheelisiwitheiwork

each Node-B. [0014]D r,sqme. formatl n should be
R R B B TN A K eSS o aBreimate
ahﬁﬁwmﬁtmﬁﬂmmmfbﬁbwﬁt limited to, information related to an actlve
mAl;informatign regarding.a Node-Bhat coairalzisansmisgions during,selited

handover EU scheduling information during soft handover, and
boleRN AE I ST ERITRD I SHER AL i RS FREEIRE P dEgss. but is
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radio resaqurces and EU connections anded (Perly urln soft
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Ew'rsise%ﬁ UpiFALER SYSIERIGEMPFRES & WITRY v 0¥t a Node-B is

Node-Bs, and an RNC. In-accordance with one embodiment of the
epRBlschicRrBRAYIS, TBFIEJER W R POHEN R RIS R REATRS PYrinRspperly
divpdesBranthamyenther 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 scheduling and H-ARQ. Soft buffer corruption is avoided by
[O@éﬁﬂrolling H-ARQ during soft hand&®eMéiRlSy the primary Node-B.

obltrnativelypian BINC maycamieel EU anakation daing seffandansiy a soft
|nclud|n H- AR% In this case, an RN%rgenerates final ACK/NACK
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in soft over, the method com rlsmgH receiving a data packet from a
prim@neddassrE A arsheimitNoNerR Uy iie dBRIRY 1RE R S Fagket; non-primary
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he dat is.syccessfully decoded: recei .
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efhesefhandavsy andimNAGYK: ferisipn beipgcmeded theee isnaCYnerates
from the Node-Bs; and forwarding the ACK/NACK decision to the VVTRU
final ACK/NACK decision based on the error check results of the Node-Bs

[0016a] According to the first aspect of the present invention, there is provided
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 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.
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[0016b]According to the second aspect of the present invention, there is
provided 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; and
sending an acknowledgement (ACK) both to the VVTRU and a radio

108 rk contretisel(FINR) heheasardpaskedliscsibee SsRaRy dBRsHEaNafere s
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automatic repeat request (H-ARQ) in soft handover, the method
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ACK from Node-Bs involved in the soft handover and a NACK decision
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a NACK decision is made if there is no ACK from the Node-Bs.
an ACK/negative acknowiedgement (NACK) decision from the RNC, an ACK
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[0016g]According to the seventh aspect of the present invention, there is

provided a method of operating hybrid automatic repeat request (H-ARQ)

in a softer handover, the method comprising: receiving, via at least two

cells, a data packet transmitted from a wireless transmit/receive unit

(VVTRU) via an enhanced uplink (EU) channel; combining the data packet
destsepveldeiia thedelistgee ddlifiglenst combibdd tuth pedkes dne'serdinge soft
n&RBckpontedgementdAGHs) tetH@erAA\@éF%%Hrm %m@in%@aﬂt@en@@tfereg

successfully decoded and send a non- aclznowled ment ACK) if the
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nfoadeh]AstareliBgdo dmeretgtgrhabpe(mcbbm’mﬁlprmat|memmmtth%ﬂﬁ@bsm soft
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in a softer handover, the Node-B comprising: a receiver for receiving a

WHBIBSpAENBT AR WS SATHR S i Rerderi it PoriRe) radiita Packet; and

agnharred siplinkdbHdyehannel dbraugh atoteaamw\ﬁ@@attsu aAegoder torNode-B
combi |ng dat ack ecelved fro the cells and decodin

BT LS Ok AR o AR Sy oA (6 Bl Crneaate

afaﬁlmtim@@g@’ﬁbﬂﬂmﬂﬂﬁmmmuhﬁtﬁ@@@rﬁbﬂ@@dimfpﬁ%fwam the

ABHOREISIUI daeRdedRnhaeNd B RARRCKANIRIGEMEH (Mgtfe tPdhge is at

WTRU if the combined data packet is not successfully decoded
lefis LB R RSB BION e e ISrRMRES {60 1BFgires" desinipn s

mbdaifetithieg iams AL thedirsthemibodiBeant of the present invention.
O[(S)%igg]':'gur%\% %Btﬁées%%mng(ﬁ @%”9&@99 %f tn'?ere is
33 are thir

nt invention 20]Figures 3A an lagrams of t

P@fﬁ%@lﬂ@@ﬁdﬁ%ﬁ Bpegefmgdv@ﬁﬁbﬁummew@srawaﬁdﬂsﬁ@ in a softer
hétiagiamsid thetfdtbopmphedinestabihe presantientionells, a data packet

transmitted from a wireless fransmit/receive unit (WTRU) via an enhanced uplink
(EU) ehannei; combining the data packet received via the cells; decoding the
combined data packet; and sending an acknowledgement (ACK) o the WTRU if the
combined data packet is successfully decoded and sending a non-acknowledgement
(NACK) if the combined data packet is not successfully decoded via at least one cell.
[0018h] According to the eighth aspect of the present invention, there is
provided 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 (WTRU) via an enhanced uplink (EU) channel through
at least two cells; a decoder for combining the data packet received from the ceils
and decoding the combined data packet; and an MARQ entity configured to send an
acknowledgement (ACK) to the WTRU if the combined data packet is successfully
decoded and send a non-acknowledgement (NACK) to the WTRU if the combined

data packet is not successfully decoded.

[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.
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[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 83 are diagrams of a system and process for_ softer
handover in accordance with the present invention. [0025]Figure 9 is a

sbagram forgapstesing WiRLespgsific 0faumation ameng, network t
Fentit{es in acc%!r??ance with the %resgnt inven@on%oﬁ?gldu%ﬂ\% js'g Presen
md’l%ﬁtr'gﬂw for transferring information during handover among network

[@ttities in ataprdanes with the amma@h&w@%é%&@%@?&#ﬁ%m of the
P OF THE PREFERRED EMBODIMENT e

ﬁ%ggyégnﬁ{ﬁ%r?\%ﬁﬁlbn will be described with reference to the drawing

10022] 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.

00243 Figures 8A and 8B are diagrams of a system and process for softer
handover in accordance with the present invention.

10025] Figure 9 is a diagram for transferring WTRU-specific information among
network entities in accordance with the present invention.

10026] Figure 10 is a diagram for transferring information during handover

among network entities in accordance with the present invention.

[0027] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
16028] The present invention wili be described with reference to the drawing
figures wherein like numerals represent like elements throughout.

[0029] When referred to hereafter, the terminciogy "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 terminclogy "Node-B" includes but is not limited to a base
station, site controller, access point or any other type of interfacing device in a
wireless environment,

[60301 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 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 1562).
10031] 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 108 or the WTRU 102 makes this decision (step
162). if it is decided by an RNC 106, the RNC 106 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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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 is not limited to a base station, site controller,

Aq6SS-BRING 2L ammehan YRR el pielfARing device in a wireless,
environment. [0030]Fi¥§§res 1A andgi gcre |aug§pairrrl18% Saall%t%ﬁ!lof&(ﬁgn'l 4a,
“H‘Pocess 150 of a first embodiment of the present invention. The WTRU

Nofe-Ba Lo 104D fr SOt hansove Dots poke Benape fon e
de-B 4a. 104D for soft handogver. Data packets transmitte

O 309 S0 et enic N PrbC S r S M eI DY aegier W RUS
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18 Baup S NRASNES I ANV ASRARE ISISIR0RIA] A5 BRI by o Node-

Node-B 104a, while other Node-Bs in the active set are deS|_gna e
Sntgﬁfﬁﬁﬁ]%%%%él@sﬁ%%ﬁﬁwm 268/ paie anTRigted Mithakdlodugs. The

FINCiSiOn (step 262).dtitds decigerrby,anRNG1664heRNGALRGRfUImME UL

- d th RU 102. If it is decided b RU
R T R PR e e oe o e WG 102
MEGEWRIEE 1S thie MKEmM Sl erernvbiies BeTodde-BR41040 082 namaking/ar R
1deciganiRpRriing e alisanaNpreB A4a.8heRNG, 106 Q%\lﬁ%%ﬁsd RRC

statjstics, i.e. the number of successful decodings of particular V .
SHIANHI SRR Ml ANBIRE 1048130260 e dEatmpthe’ fisdeipargdigde-B
1004 bwfitkithedressighafiegfornanikridids the performance of the best c:ﬁll

lled -B.that i luated, not.the performance of all cells
b N B S A
PrigoRy-BladerB by @4l minghstvUioperferinarresatad escribiathabfvisantn-

Neta@acRias 05eHRed AR ML NGRS RS -
pr@rhgﬂﬁ]en notifj§ the N?gi?gg 104%M1§t§ééagrﬁljﬁﬁ}rﬁeﬂ§vufmu 10 r]reg rd%%e Bs

1R CHESHES R AR Sma) By & B4z s iheiyheling and Ret@erform
arsigratibgingspeistatlymeheiMifates 102 pretygis o nrmaedfibfon in soft

héﬂgg%}[, 'i\é%gﬁi% %%ﬁ%rtgy fvf%agl%y?bz}asg%aquﬂgg&nawyoﬂg&%ﬁs 104b perform
incremental combining, soft buffer corruption may be eliminated with a new data
indicator or a sequence number in physicai control signaling sent by the WTRU 102
to inform Node-Bs 104a, 104b which data packet is being transmitted, and thereby
the Node-Bs 104a, 104b can manage soft buffer without corruption.

{0034} Al 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 data
packet (step 156). Determining whether a data packet is successfuily received is
performed 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 different forms, but will be referred to
hereinafter as a CRC result, or an ACKI/NACK, in all embodiments of the oresent
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



[0033]The primary Node-B 104a employs incremental combining, while

non- primary Node-Bs 104b may or may not use incremental 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
'@ﬁ@?r}ﬂﬂ\‘%@ﬂ;\ -primary_Nade-Bs,104b perform.incremental
combining, soft u%e@f ?:%g#é%%!:&lﬁﬁ%a% be & i%.ﬁ%ft‘é’a'vﬂﬁ% gsn%r&mg? o o?the
RfiefieatdrBEieRquence number in physical control signaling sent by the
WEERU 102 tevindarm M§$d@4%@@ﬂ@%&%d@é@o%%kﬂésﬁ%n§acket as

ransmitt nd thereby the Node-Bs 104a, 104b can manage soft buffer
RS AT i KOIoRS Solien GAdty U dr o BeRet ©

thadBii(padRetffiomptiteafy THRIA 821 (BtepidBvdsEachdNOderB tha4mid Qdbket, it
REHiRIRS, i thereiat c%g@ rates.an indication of

tsuccess o%%%%%%@%%n the (?é?g %g%c}k%{té(s ep ?gé)‘;“’ € Err‘ﬁ"%%’%ﬁ totthe
“ittedivet bed R packetis iy deederBity! Adteived refseshmemadt viaftn (stror 158).

cheskopresgdMRicsBCiNaS im@m%‘@ﬂ@WHQE@B&M@?,eﬁKriﬂ?ngits a
acke

he.indicati failure in decoding the dat
A s s o e B Bt b o
Wﬂfi@;&m Méﬁ&ff@%@@ﬂ@mgsm GHND FOBKENACKS)irTak primary Node-
seroledime s af he PLeSeN HEERIgR.H R&%Yrﬁéméﬂyr%ﬁr%ae&‘%ﬁgge-s 1043

checking may be performed in accordance with the teachings

VBRI AUen TN AR ISP andERI otPthdt thecrsapnce Rith dhe final

dEABISANAGK bip theeRNT 08 DACHIUSHAlIRTORh RS @ HBALABALLRRERE Node-Bs
esent invention. [0035]When a Node-B 104a, 104b correctly decodes

the data packet as determined by the error check, the Node-B 104a, 104b
[GP3REmits thidatapsrpackbipts e RNICtEDBNIT thdaid DaryeNiodaeERMZH06 only

ifdREY R AARKA M Lhe ﬁ%t%@l%%%k'éttwniﬁ??g ﬁmﬁ% Wes an

TRU 102 and the RNC 106 without waiting fo om
AR APRIBIgE-Blero a8k bthenBhited Qo tasias slclsagayne @K from
Npdieaey dee-ﬁm(l:@éta(id aes aa\lﬁéﬂéh é:%mAWQﬁg@ea@%kghdtg@i@gNg 306
to t its far the final decision from the RNC or CR
o R e B A B s B B TP Rtgs, e
RINSB OPHegkamaliANdt dBigionaThaRsie atthiemamitslbhe\explai@d decision

heeafiery NoaemmayNeds B4R ansmit: §%%’N§§@§§“@é 9 the

the WTRU 102 in accordance with the final decision made

PR MegecE deaRMa I e BETRIN YRS AR4s destesRe £646 The RNC 106
oimwHlp Ay thio A BAMRADL devistiitia Sl paskehip e rNEs 108 for
ely uﬁfe :th% derlvehawcgrgom the data acketf step 1%@). The RNC 106
makes an ACRINACK GRS &?25‘% “frthe RIFEMBRFLeREige at the
ngeztwae ADKeHBen! Ridde-Bs 104a, 104b, the RNC 106 makes an ACK

ision. if i -Bs 104a, 104b
s, b F A0 Ao 06 A A

PR bR IS RREY 168 ¢ A ilS Bvsre K nakad Seisio tortimpnirhiarde-Bs

10Mbde-thd0daadhasRSHEISMAL NalsaRa Y MelIasiSion I HEREMBAN:-
104a derives an ACK. The RNC

e e B NS
NNl sBE01iB4 1 ftbs oftf baiffRedivahige Menirdie RGNt per theakeberae olit of
selFERmER R AR N AL IR UL IO Qi‘?&l%%ﬁe]s%' Bstransmission. 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
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[0037]lt is optional for the RNC 106 to 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

transmlssmn lithe RNC 1 use the packets
rom non- %rﬁgﬁs de-Bs 1046 THe f?ﬁ%ﬁdg &;})809(%? éaé%ﬁ? the RLC layer.
"%ﬁéﬁét@?@&@?@eéfﬁomqﬁé iBHNRY NotiBeB 104 Ve TRNC 106 éxtragts RLC
sfteys the data packet into the MAC level reordering buffer. After the
the re sequencmg process, it sends the data to the

%{g@ MAC p rform .
[ layer. %ﬂ&c@téﬁﬁéw}%eﬁz%%me@% the WTREEgded in
tmem@sm@fmmymgf [0838i0ntiena we@saﬂm&@agis@ﬁmﬁtmanayfast

sh@émﬁﬁ%@%@%%%% ?ﬁs‘?@d%% ré?esrlg:tzgétt?onééoéxpl s s&ﬁﬁn[:]!fned

Node-Bs and an RNC. A st streamlined connécti

CPEYePElRR D dEgisrisst trhesiaianaline bebrerttibs Riedicatedddradiode-Bs

ssmaim b@ﬁweﬁmﬁh@cé%l\é%%ésw thaNederB 420204k ARG.-5s 504,

| tween the RNC 506 and Node-Bs 504a, 504b
ﬁ S SRR i s, 16 s b enb b o

SRE-B5050450 80 ahckan %EN(RNB SIRC GRGlieeisitshNrok Doses BS540 the
RW@S@ HP]% BNEHOR AR %i’éé“&&(é\‘f“b% ASG5iR0S gf?r%“ e RN Ca%% Boap

Node-Bs 504a, 504b are transmitted V|at € stream connections

a8 NS ING dhte StiBAyYiRariRMORe RigH &0 GrothEln Nedées Boysical link

is584bir-Rptencanaginal-shavme betwesnNoder %é@%é@@é@@é’éﬂr%d@
%5'\'%& 6.coordinates ta%ﬁ; the Io channel [0039]A fast

B At nod LanneaHER 1§§‘ n‘%ﬁ i rsiahsite s igical
chatinevo alternatives. In accordance with the flrst alternative, two logical

nels arge %?@Q@Bﬁﬁ:ﬁ&é%%@&z&”&é%%&é%%“ de B 504ated in

5042 respectively. The RNC 506 receives
AEGRE ﬁ%%ee‘fﬁﬂsmaémﬁw@ésé@ﬂcn@@iar@wmrhmw g!fn@mwmmmoglcai

cﬂuade@@@4&@@@5%&@@@@%&&@@@@%@@&%@%%@@ &oab,

eac de: the S|gnaI| As explained
3 OC%VQP{ g&%@%ﬁ% %’? ?‘%‘é Rye! é’ééf&ﬁbﬂfﬁ%'ﬁ&%@@@%
arrﬁa;k@sasﬁmﬁA@‘&mm@u@mmﬁmadarmmmwbemW&Cﬁqdmma

re&éﬂ%é\é%% Bst04a+pRAR, [90401Up g gg GERRIR aea fg&&é\gy*jggg@ssmg

any Node-B 504a, 504b in the RN ransmii
thaSigeaing AR RigwRinss @é@é@%&@Wrﬁ@@ﬁgmﬁm@emfsmm@aﬁc 506

arllOd ekwwwsmgs § tﬁi@#&mtm%&zﬂ@ﬁ foredNedrBao848unACK

504b t %\ge th %% S. Therefore, optionally the RNC 506 may
deé:é Icéﬁtl ﬂﬁ?g d%:a 's responses and if the timer expires the

[OEINE 506 thapemitsaphisrCiK theaflrbtobiekBsdma4ayoRdbe (8B 504b in ‘the
SR SR T R LI S

case that all Node Bs 504a, 504%3 derive a NACK, it takes some time to wait for all
Node-Bs 504a, 504b to provide the CRC results. Therefore, optionally the RNC 506
may set a timer waiting for all Node-B's responses and if the timer expires the RNC
506 transmits 2 NACK to all Node-Bs 504z, 504b.

[0041] in accordance with the second alternative, a single logical channel
between two Node-Bs 504a, 504b via an RNC 506 is established. The RNC 506
recelves CRC results from one Node-B 504b and just forwards it to another Node-B
S04a without processing it. This process is fast since the signaling is just routed
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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 between Node-Bs 504a, 504b without processing
at the RNC 506. 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

[ de-B 4 4b ip the active set. If there is at least one ACK
R o T A BRI AR D el 5t e PRl R |
@504l Bmepaiseing finkhdetision ofdiNAG wiltiseRhEd sty HeiNuoe=B: 504a,

5@@&%&%@%5@@@@_@@%&@%%%@%@@!’; %Ar‘xathggg)ge%?gfg : 6%%&.@8? rom

ﬁemslon pon reception of the first ACK from any N
b

RECNRRYBE Bods BoaBdnay it it tsersiiaringtidt rmiKatrbrasie ACK
fiNoderBbA4E 5D4hapnadi thedlodevBs204ad8Q04 4ok HRCEIYe 8NY504h,

ti imer, the Node-Bs 504a, 504b generates
o B Rt e oHo 58 ot As
siQbseaRe 50 4805 Ot enfl 54 R NI B neaytbe ampiek datisidn amyn reception

oPMbaMROKAINePRERRRLIRY BRHaNSRscrRGdNcIcIA (084 31\MAth may set a
reference tr? Figures 6.and 7, signaling of the ACK/NACK decision

et Eting Ao KnetBerdiasdpramantrigind sastohba NyseResta.
SOtedebyoarnosiyrmngri OO deftr 6 Otbdas dhersamBcontoing IRNERs 5044,

s6HRNGLAQ0 AS ﬁnﬁj@{i %% ode-B 604a. In this case, the CRNC 606
ronous

sends an async to the WTRU 602 via the primary Node-B
[0864h. [0043]>£ﬁgﬁlfﬁamﬂﬂ%vv§0@%§@i@m5“ﬂ@6,\/ﬁli@teb&?&\aamﬁ’ﬂmdm@g/mae%db
and4h Rag: éﬁﬁﬁﬁ%é}%ﬂﬁﬂé}%gf@mﬁ@%&i@m gfthe f(é@&w invention
Nodrg- 704a. In this case, a serving RNC (SRNC) 707 sends an

d%ss%}" C g'ﬁS?fQ"ACK to the WTRU 702 via the primary Node-B 704a.

[O[e®) 5] Figu P reansh2Btaf@gliegr srasdf askysiRm aﬂﬂ@mg}nm@ﬁfgcision
f adiment of the present igvention. In this secon
e e £ 0 i ERE E e ot agiereby

a pOAPiRersEysisch Rede madhe, somp conibitieg RPIGYCENC) 606 as the
prineasTNSSIOR ebadlaapacketviiarliansieission e same Al Ack to

B D H e i mare R S b aancy from the WTRU 202

100441 Figure 7 shows a system 700 whereby a non-primary Node-B 704b has
a different CRNC 706b from a CRNC 708a of the primary Node-B 704a. In this case,
a serving RNC (SRNC) 707 sends an asynchronous ACK o the WTRU 702 via the
primary Node-B 704a.

(0045} 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 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.

10046] A WTRU 202 establishes connections with at least two cells controlled
by different Node-Bs 2044, 204b for soft handover, and data packets transmitted
from the WTRU 202 are received and processed separately by the Node-Bs 2044,
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 transmits

8



[0046]A WTRU 202 establishes connections with at least two cells
controlled by different Node-Bs 204a, 204b for soft handover, and data
packets transmitted from the VVTRU 202 are received and processed
separately by the Node-Bs 204a, 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 transmits the CRC result to
the C 2%{? equsly, each Node-B 2041, 204b transmits the

R R 206 BoWEneRh e seR THedw PROM020Aakeszmits
tw@t@mﬁnamﬁ fecdurel e Rbietioer ﬁsem@as(até@azﬁ@mﬂ&wrmglm frefes a

RU 202 recejve both A

d@@ﬁnﬁét%@w%gé% g(ﬁﬁgt@gra%e 582% eaa%%ne ;?@{e W?ﬁ?}ji%ﬁﬂ h%ég Bs

and NACK signals from the No
2%‘&%.3@%éSﬁ?@@S%&ﬁ‘&%@%ét?ﬁﬁgﬁﬁyg@ﬁe@mﬁwwmmm@ﬁ signals

oA nEheddedes B9 29420 204 pesfqumrncremperiali comping ot the neduies
r&transmssmn th %ef\gpre\éb%s transmission. If the WTRU 202 receives

35t 5902 hoABC O VIR %2 fafEmRgTorm

{Teast one A
iw@ﬁ@xﬁ@a;arp@s@m (ﬁt@h@ 2623 rP0%EId hevRING2PGdtams mrakes:Bion. if the

VWARUNAS K dagisian iQé&%Q%é@'ﬁ%ﬁ%@%@é‘@% ﬁ&i%nﬁb%% D=L 202

Node-Bs 204a, 204b (step 260) Th generatés and transmits
b ﬁﬁsﬂﬁtﬁ@&r@@r@@%ﬁ%% BB 264E 206 receives at least one ACK

[(foairy the Noﬁ?%\@m% %&@ﬁ@tb@%ﬂ&%ﬁﬁ%ﬁ!%ﬁ%@(@tﬁ ’E}%%%zr@)%ﬁ@gﬂected
a ecis s 204a ste

Ai%?%&i gglglo:ﬁo@ trans %Sdg 0o 1%) gilog%’gs(ﬁ%’a 9&&%3@56 206

oM 204 & =peatisemesbssiksisoft (nidfePBBLE %awe@es%;@tfeﬂeslsmast

orﬁ@mdkefﬁmn%oﬁéééeﬂéé’&a\%hﬁ“%} e %Rg QHHJE t'%‘t 13 and

eliminated. é 048]Figures 3A and 3B are diagrams of a sys

RE IS ﬁ%ﬁﬁ@%?ﬂ%%lﬁf&ﬁ'@ﬁtﬁ%‘*ﬁ@%@h (BtRME 6P Tﬂﬁé WNACK

def@iestablishemitidgast the soRReBHOPSMItDeels cantiolsdy dzﬁaéermb
ata ackets transmitted from th

- 304b for soft hand
P S e R e A R iy By < o e 272
Wil dleispecBedg, 508 1b difieinepsofiivanisosmifstémi352). Each Node-B 304a,
[0884P performs an eEos £heekp AR B@ﬁﬁ?& %ﬁ/%%%&e? Srocis% 350

ACK/NACK result based on the errof check o
of &I BEAPHISIL B EECRHTREROIMBtSTr AW TR UGS apeiablahongt loast

twhiattevasciode, Bt ctindbetuien DodaBer04ada0dh apdihaBNG,r son
ode B.304a, 6 ends th INACK result to the Node-B

haglggrdgirnaatoraﬁ)%c%se ep{?fg%?q‘ Er%r% Bodiment & fiaIBRiGe fdh processed
sepprstiedy By Aldsast @NN@ﬁ@@ﬂ‘ﬁﬂéﬁ]lm@éhmwgﬁlhaﬂabmm@@mm

EdbieipdesPiaaardnaioioAdinl Ihdelsrmined wiplaranoline ivaled

Node-Bs 304a, 304b generates an ACK as a resu 2 error oh

aﬂ(é’t@&‘@%Fif@é“ﬁw%%%%@rsﬁé%&fdﬁfa%e@o%&ﬁm%éaiﬁimpanwe{step
3smyowemba@@ecf85ra%mraﬂﬂb;gaﬁ,lasia@mi@él@ﬂﬂﬁéﬁﬁmmgg?gé%s%géfg%ma
re 10r,.a ne, sm n, regaraless o eresuilt o e error
302%(9(%18 c(ij)egrlve A éﬂag;] I%/%(rf'z}n %a ﬁf@ %ﬁ @y%@ Inﬁ'@%‘b%‘é‘? Baepia,
60/ dere o) AN S desalt ACHetditke-B/TRILRARABD 36 bepEssisisafis
e A OO et A e R R A S B e

304a, 304D fail (Le, all of the Node-Bs 3 b enerate
?é’éﬁéﬁgeﬁ.m@#%we eerdRars dingiers3ate deddsootneihaiurBesany

of ihmmwfébafweﬁgaezﬁs %f%&fﬁﬁﬁ@%g CLEHEATRELYr check
etr ata packet a at they should prepare for

(s %%m&a ap %a% %%@fa gle §693”1W?8960€?%°§’ telBireineived

Nodef3E 304h, S'?'éH@ @mmtdftﬁ@w&‘ﬁidrwﬁg(stépbﬁﬂ@ and fo prepare for a

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



[0050]Figures 4A and 4B are diagrams of a system 400 and a process
450 of a fourth embodiment of the present invention. For soft handover, a
WTRU 402 establishes a separate connection with at least two cells
controlled by different Node-Bs 404a, 404b in an active set. Data packets
transmitted from the WTRU 402 are received and processed separately
by the Node-Bs 404a, 404b during soft handover (step 452). Each Node-B
%O4a?q%é}%ﬁerf§r s an error check on the received data packets and

a

e PihdRRkidH BregesEseastThRse-fh #id BPgPtRendatapABketo the

VISTE)! 4818 F00 54 EachsNiodeBodfiéa fedzansmits a CRC result to the
406 (s 456) i t ode-B 404a,.404b succeeds in decoding the .
e packen e e 0 s S ot A e RN 06l

data packet, the Node-B
AitH the dsea sk pthdNo aemriadAGAG ails in wepoding dhesdatade-B

cpeeketitheNode:; Bri0da 44b-spata R \ABIIgthe 5?%?;%8%@&%!%9@ 4a,

rame protocols

ACK may,be sent with each data block within lub/lur
BIRIRE NS et I o ThB e etsppmot e ha
tmasioid K el éuistraregssding dhehtransmissins oiihietate Perkeionse,

HEORD F t -Bs 404a, 404b (step
t458 H%?R%(ﬁ%%%ﬁeféi&éﬁr? %ﬁ%&?ﬁ%ﬁf’?ﬁg %ﬁ%%ﬁ%%% Sives at
[98321 one ACK BRI @MU A58 dBgsWO4Y DtEANItOhe RNGHESsSs 450

ofmakests BACIdesision:BNeAGH anbAGK. desision mads.ay BeRNG 4oo
e-Bs 404a, 404b at steps 460 and

is then t itted back to the Nod
o O E SR o WA 0 s shelet R Ases Hode-
Be el srisivadivenstiiclRIMCp 406 1A lirblostaifRai 4040 14O AP TtFRRD S are
Jhavea i he-RNC, 406.t0 the WTRL 40
e ard%iﬁ%%%égﬁ%gﬁé ﬁ?@%%ﬁﬁggg%%%ﬂ’a, 4%4%‘%%\% Apdover
(S&éi%a)fr%ﬁ?*ﬁﬂéoﬁﬁﬁ (4R ¢ (4B e der snanaBB)r Midsis watie thesiekRldta

pad2mayduplyanastnamifadaRTiINne: QR E) ithe TBC8MRing the data
back signals from the Node-Bs 404a, 404b. [005%]The

/ d
pé&%b@%i?nggégch Node-B 404a, 404b is managed according to the
[OATKINAC K gebibloverfatitt by kb RNGHAS o CRTHess & the RSEDAGIRE:ep
ABYYOIFGRE P eSSt Goriv - a, 404b. Conseguently, th
4(§{mh embogaitftnlé(;rﬁé%]cél fr?ég %&ﬁ%&ﬁ%ﬁ%ﬁ%ﬁﬁg f%ﬁl&a 5[% 1@%@%‘%‘5

& S0fherR SRR ACH tedbn RiSEABS soang wiishadaidomalte! tHeha/MRIe-5
40402 40p bsinsfitfeamithe thefsandever aainiondhe ARK/NMEK Signalind ok

ince.identical, A ACK signali t itted by all Node-Bs 404a,
o AR NI R o, T ARG B
framfasmiaectatiebesabining Bs ACKINAZK smaﬁagmma&)mﬁhe RNC 406
i ' TRU 402 fro the
maXeKANMK Sig0ala danamitisd %%ﬁ%gﬁ?%ﬁ%%ﬁﬁﬁ% ﬁr?b%gi%aétﬁt%gcket

._involved Node-Bs 404a, 404b a
o5 SSGheRhiRTHIRIFpRdEsisdie thaitip de B refdtatot FigUiEM e The

RNt @aTharimentds rimitasisa ihesesandembodineatisxGeMha from the

N 0 B DB SIS ARG N ACTRASETNG ReASK or
Nﬂ&}ﬁﬁ@n'@@bm@m&mmaﬁamaa@%mﬁﬁ@cﬁtﬁm@\fﬁé- NRRI&Bs 404a,
sopsekais fensTUierfamdon TR 202 A eeeierandproessed o e,

separatg)g/ b%/ at least two Node- uring
UPeN ERRBIL B DB ACKdecisigfofrag aiie FaNChék ol thedaspatket d0db

tratraniits @irACIENAE K stg0a|drdhe dvd BYRORNBEDdeiBs P4y 402
regégég SG%A‘%E?%@'OQS&%“Q an |d%[1tg|(iatlon of transmission to an RNC
SFha WTR 205588 82y lereesf radodddaivighplly derived from
thestintatarebesi(slopksialtizad e e veltfds anACKbovTRy Nodler20daly
mazPARRER s fr, reent Noge-B when it
iS not in sgﬂ%§ﬂ§5§r<%%zm% 0%8%%&1@%%5%%&&) ﬁﬁge?{gé]ﬁinsé%om
theNotrrasot4Ardd is exceeded for an ACK or an outof-sequence is
reported by all cells. Alternatively, this embodiment may be implemented

with respect to other embodiments incitiding 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 WTRU 802 establishes connections with more than one cell
808 which 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

856). There are two alternatives with respect to incremental
@r%n ining of gnsé?#iggi%) SHERSRE TROAP R IPFRIS sEnqoR SRRCrding to

‘vﬁn@o&%ﬁmtﬁﬁﬂiécﬁmsﬁaﬂg matheeRthe ﬁi@@,&@gﬁ%&ﬁﬁ@i\tﬁé gadaciated error
. i 8 combines them using a
W%ém{%@#y@% %Yf?'ﬁ‘% &8&8@8 t@lﬁa 4%%% (Eon%%f} i%rrt&e fourth

technique, such as maximum ratio combinihg, before per

TReERBIR MO THIE prraast inHeniasu alinyveoind i RICHA4 packishisrermrtt buffer
ﬁ?watgbmh%g@%?om%mm%ﬁﬁ L kwfmg@d fy et irom the
ative, each ce r s the data packet individua o
e e RN SR e, o] AR AGH siioaiing
ITlansotiicE Bpakddepisiheltina 4attket thatithe o TiRckbaspassedorm
HuaRy pidhe ith tiya.se 7]l wRli Node-B.
804 sends n?.i?sl’f&'ﬁé’f 'iPr‘i\%|%%%A%%Kﬁ@céfﬁ%é@?%m%% ?F%"""’%‘”g'
%W%ﬁ@ﬁéﬁé\%@%gw@s@awww Both R HEER AR ot alllthe involved
ehdmbielgOpeeiendbly shiaedichannels, from the involved cells 808 to
eo?ga‘uber of shared channels that the

t downlink.messages. T , ) )
L 02 A e o e BEeP et Ty e e laegivit
redereoRarin &iguTe 058 Ohe iitieembellingos imainilerdesignated mbanbodiment,

RB i I o] -primary cells
hggg%?‘i‘?ﬁﬁ”ﬁﬁi‘%‘éﬁ%%bﬁgﬁd‘?%ﬁé?ﬁg@fﬁqﬁ%ﬁ%ﬁé%|.nug"mg soft

PHAThanretd Aicatzblsitae sRANcigns Witk hieasidye ealisesatrolled by
differemd has Fulieandefarapprimiyes!|D SR8 e RRHMaNEeaIShe
Vﬁ) B%%@dapéers%% S5 ) éherggeargngl indica e%{ the shared channel

indicafor, In brder to Implemant this sehema THeré i BamhiNg Jirdg-Bs 204a,
2péhfesngisefranrdeivsionashtNedshBratdeh 20db| tadmateranamdhenptimatyhe

66l f0%a the ALRemiss) f = cells 808b.
dThe WTR%?%&Q monito@%ﬁggtg;ﬁe?gﬁg%%% r%&n%@%ﬁémgk/ei?ﬁ &8s

2808 VRS \WIF R B B b Ea S BUITERAECHT 9h & Apairies NI SRHErR06.
TW%E@EWWMT%%@%Q@@W&B M%ﬁé@fﬂﬁthﬁh@i%ﬁéﬂ?g&ggs at the
| r.alon e downlink me e m the primary ce a.
M B e T et i oa e e
onhfeatethpyctieeshaiededbavivel ingicaion Yeithithisische Meisitietpassiblees
relPalWMREd R DR ef ot clRanpeisthakiagWd %%%%%é&? @gﬁﬂwr&me@ub

e | the mvolve%ﬂ

WTRU 802 then combines the messages received from a

Ol8A8 UL SR PEGh BN s G8isas Misanaiveistidéomplantiment may be
infPRbAltervatlvebsfocithe BhepabrbaiRRa YRAIRBAB DIV AsHbiment

shown in Figure 1A.
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messages to the WTRU 802. The Node-B 804 transmits downlink
messages via the primary cell 808a, while all non-primary cells 808b
switch off the downlink 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

J e present invention. Injtially, an RNC 906 obtains WTRU-specific
m?ﬁg:ation ?@Hrﬁﬁﬁﬂ%é BEYaSRE FriRse AT ig o G etbanttrgess 850
feorendtriohantiersthie \WERIdspecifittinioemptiasnis forarmed fromine softer
R ; in scheduling EU fransmissions for
T S T Ao D R N te YRR S0 e v
Ko eI diss i8¥ iR arsaipsirodads 826 (aisw RN intbrfasesinmsiSRN®Is the
WoRbieBsane aoadsBMN G s BENCEINeH RLBIRGa "
8%%’}?&%% SitnfoSrmation gé’fﬁ tl'} % %{)ﬁ to the Noﬁﬂ-%%}é)%%(y?%l%ﬁga% oel
alternatlvegy,(me ety rﬁoerghgﬁi SHVRPUATEHI GBI sREr Pycibe hegend 804
RigalEg ifherge ceds tiedNESOD6 Thiorvard retevaneMERL SpEEifiSspect o

wfermakan RN de A0SO IEIUR A0S & flag am el g ustem

E%(g for transferring information among network entities during so

over in'AGSSFERABEH e Srabeliwintvridhe DindsgRR0 6 peraition data
ek VETRUIh HilGRneeds ol changedhe sendns .d @li@éﬁ?%§ﬁf&m&}{ﬁ%@8&h

. han r.procedure is initiated. Hereinafter, for simplicity,
e B R GTIg U1 FOSEBAriEns dai pecket The

f@%{%&/é?.”[bm%dﬁﬂ pagitverwonibantednztion kol o4,
[cEBBMUNicaged ReWaet TRV Siies o, RArtGH,on ‘ﬁ?&%?g ro-gg%%ees the

[ form%tio_n includes, but is not limited to, information Felate nac

A% PRATkHIRHH abArg s A e eI orrk Biftiecdaiaeanket reesivatos) the
W@c&@ﬂulwrwg-d@fﬂrmi@@c@m@ ?‘@Hbié?éeﬁ@@fl%ﬁdﬁiﬂg'@@n%ﬂeck has

ins an, active set of cells for handover. The
pé%%%gkﬁ%) sglgi(%g%ir%ﬁrgéﬁ%i\%g é%?l?? “fﬁéa%{tctive set based on

[ORAsureméngprapisie therdladdtisiB s me8adbsanddbieyWIRVNEAN2 1o
(N PR GRIGle ARHR SONKPSo RIS 1RI3NG4109%, sIPFLs £ells fortte

the RNC 1006 sends messages ode-Bs

actjve set,
m?xﬁéo{h@ﬁﬁkfﬁlﬂ@iﬁo@r?ﬁFﬁthﬁﬂ?é%@a@aﬁialﬁw titgcinicivedseells 808 to
defappdovsoitinardeueetor Bvb ThatRNG: $0086-a/30. 505Kl RSSSR0RSTIOL 802

' t each time the C 1006 adds or removes a cell in
e aﬁi(\;/%‘?gz?#ﬁeg %gs%é]gggémn&vb%’jﬂgﬂ it yriatinbarraS and
[CREBAP/RNSATR st tive celint@ianement psapextadtessas pewPyoeedBIes, while
RPGIIEithe!, ; g - 581:5?39[4 004b and t TRU
Qt1002 ma& dﬁ%ﬁ%ﬁ%ggﬁe%ﬁ%@%ﬁnary ?alégi‘ %ﬁ/acgﬂg%gﬁgﬁ nds

4 NGHREBLR ¥ ddireresiishehirptrmbrpnaitial B oo AGRELB02. The

méessRdevedrEseasshectotiod thel mrinRRy NOHRR AR L DRS88®) Phe non-
Node-B 1004a, 1004b

P iL S SR B et B P feporualirind W sieiss channe
inqweériDlivipig el frampéivent dhly shibepnien thyid dsle-Briifg 4draariammsen the
transmission of the shared channel indicator from the primary cell 808a and the
fransmission 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 downiink messages from
the primary cell 808a. Then, the WTRU 802 receives messages from the non-
primary celis 808b indicated by the shared channel indicator. With this scheme, it is
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scheduling and assigning radio resources to the WTRU 1002. The primary
Node-B 1004a informs the RNC 1006 of scheduled EU transmissions via
lub NBAP signaling or within the EU frame protocol. The RNC 1006 then
informs non-primary Node-Bs 1004b of the allocation of radio resources
for EU and routing of received data. This is also signaled over NBAP or
within the EU frame protocol. Alternatively, non-primary Node Bs 1004b

95?% d e f I cha ne
p%?sé[(ﬁlg&gno ea{ Hﬁb hli‘%tﬁe&ac ve? éRu Sksﬁﬁ%j hj rﬁ?ﬂg}i L?he
Ybde- @0266% Wfﬁhﬂ%%i&@tﬁ@%ﬁmfmmfm@ewbﬁimweieﬁvam%ooa

uifidgpeRdent0bradio r%%ﬁ@ﬁ@ﬂ%%%mﬂ led by the primary
features and elements of the present

-B 100 65] Although the
E#E}vg tion are %%é%%l et i ?twofh é%e*rr%‘ahértﬁ*@oafm b &t aey transmit
rgaskinatos; YADRURArd be élemseﬁtas‘:@irtmyﬁeﬁ IURENNIROLHARSS via the

pRHERealWesaRdiRIeMARLE ;9% LEIRTERS S Tb F%mﬁ AR %r AN Iou%snaimg

combinations with or without other features an ements 0 prese
908 MORY SRam ¥ flaisishammed WTRUIBOR resgivel mmannﬁgsxmphf ied

ahgbfmvamamﬁwerg@ﬂe@t;geggggg@ﬂ -ARQ) in soft handover, the method .
rising:; ece|v n% a ata acket from a wireless transmit/receive unit
He

IORKIRU): deciis o MRSk S o Beig posiguans 1R U-specic
in&amm@ﬁg@mmﬁ(ﬁ@ Kptraticadd 2 étwodo chntrel witiRING)rifle datention.

Resketds W%%MQ%WU -5 é@iﬁ@'}ﬁ%f?@é@g?ﬁ%ﬁ%}og% using

knowledgement (NACK) deC|S|on from the RN eing
%m%d'@?ﬁﬂ%‘?@ 120G fk e HichernRsHPNCHeBS VBIVEL isnaeiisiformation

is andentrdaincha A GHSidegimom heingduag @Mh@r?é‘i g&\é\ﬁ%ﬁéﬁ dt‘ﬁ?e

K gjsion to the
S T R G WL & EURPBIREP PR G 00
tOd@@lN@ﬁﬁﬁr%%lﬁeﬁﬁfmﬁuhmm@e 910,214 arethoidteffape ibiinGRWTIR not
thaWemale @Qmée%%%@;&%@d}ﬁ@ébgﬁ%ﬂ?}é%@ee B89% transter the

omprisin
information 19!“0m the RNC 806 to the Node-B 904, or alternatively, the existing

mechanisms over lur and lub interfaces may be modified in order for the RNC 906
to forward relevant WTRU-specific information to the Node-B 904.

[006‘? ] 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 handever procedure is initiated. Hereinafter, for
simplicity, the present invention will be explained oniy with respect io 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/frate information, and ACK/NACK
status information.

10062] An RNC 1006 maintains an active set of cells for handover. The RNC
1006 selects and removes cells in the active set based on measurements reporied
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 celis for

-3



receiving a data packet from a wireless transmit/receive unit (VVTRU);,
decoding the data packet; and sending an acknowleo_lgement (ACK)
both to the VVTRU and a radio network controller (RNC) if the data packet

is successfully decoded; and receiving an ACK/negative N _
acknowledgement (NACK) decision from the RNC, an ACK decision being
made if there is at least one ACK from Node-Bs involved in the soft

thandgvesangd M%@ﬁﬁ%\@'ﬁg Madertihers e ALKInm mgssages

tho im ther comprising: flushing a soft
R 2 R R e T e G AME RRREIoves ol dcartve

aﬁoﬁ@mﬂ@mumwmmuwmsﬁhgm)andsmiﬂmmﬁﬁ active
tf reles
M%@%&ﬁ‘e@ﬁ}%ﬁ@ﬂn&%@%g%%r%@dﬁﬁeée jom & wreless ding an

transmit/receive unit (VVTRU):; decoding the data packet;

[Qgﬁm)wledgé‘ﬂé‘ﬁttb&@@Qo?é)%ﬂ%mecﬁéﬁﬁr%omﬂﬂ@e Hokd paciettis WTRU
Dicessiusidasndets rMeevingHR MHENesINE akNRWLd9eme N de-Bs in

B R el S e B
of the primary Node-B 1004a is based on UL performance measured and reported
by each Node-B 10042, 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 assigning radio resources fo the WTRU 1002. The primary Node-B
1004a informs the RNC 1006 of scheduled EU transmissions via lub NBAP signaling
or within the EU frame protocol. The RNC 1008 then informs non-primary Node-Bs
1004b of the allocation of radio resources for EU and routing of received data. This
is also signaled over NBAP or within the EU frame pretocol. Alternatively, non-
primary Node-Bs 1004b may be informed by lub NBAP procedures 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
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 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 elemenis

of the present invention.

* 3 *

Ky



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 VVTRU.
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 wireless transmit/receive unit (/1/TRU); 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 frgggdhe RNC and forward the

What i A K/NQ\QK decision to the VVTRU, wherein an ACK decision being made
AISRETE <"t 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.

1. The NogetReaf gaigps-durhenaamprsingatic Apafi:buifardar $iorRG) in soft
hand theﬁaé%#%céet, the soft buffer being flushed when an ACK decision is
BNCOVELRIVE T tHERRES- 8. A Node-B for operating hybrid automatic
repeiattegweta pEachR MyrmaseitdiesriboesrieedideuBicOMprising: a
FRCRNAE ok reseivinga data packet from a wireless transmit/ receive unit

WTRU); a decoder for decoding t acket; and an H-ARQ .

ST B L0 LB B SRR S Lot A BT (AREARBUC) i he
data paghe & radiceagitwpdeceirvller (RNC) if the data packet is successfully

decoded andraceiesan Atidnegativnasknandedarmenh(NAE e RNC, an ACK

.. _decision fram.the RNC, an ACK decision bei e if there is gt leas
oo S A ] NS BTGt B hARAG s GHR GNRCRS Coft Pandover
and a Nfeeisitntisioin geinadedtentliesis rona@iCirdiomiibeNtgie-Be: and 9. The

hederdingfelaneR/Ruthe neemBRE Be 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 of operafing hybrid auiomatic repeat reguest (H-ARQ) in soft
handover, the method comprising:

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

decoding the data packet; and

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

receiving an ACK/negative acknowledgement (NACK) decision from the RNC, an ACK
decision being made if there is af least one ACK from Node-Bs invoived 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.



a soft buffer for storing the data packet, the soft buffer being flushed when

an ACK decision is received from the RNC. 10. The Node-B of claim

8 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 (VVTRU); a decoder for decoding the data packet;

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

te a Node- dipat. d c cessfu Iy deco erg

8.2 Node-Bgposdinatordtthe data, packe Ed?n%Hi ? %ae JEEGHS I ARD) in soft

hand recejve an ACK/negative acknowledgement (NAC
EnAoGGdBeE S BPHiRATT ISR forward the ACK/NACK decision to the VVTRU,
whreingam G deeisontis madedt thenenis atdenstone WEK from

NadesBs inualuedinhe soft handover and a NACK decision is made if
there is no ACK from the Node-Bs, 12. A method of operating hybrid

SIS RUEHRSTEIAREN) ifca s dirienBrirsveinates effodata packet is

successbiiprisinged; receiving, via at least two cells, a data packet transmitted

ff@éeiarv&r%lﬁsmmgg%cemu% \émw e”e%%?ed gf%'r'»é'kth@ Node-B

channel combining the data et recelv e cells; decoding

coordigigy GBS AP peNeE HAEe 1 h@é‘mﬁ@fﬁﬁsaenﬁ&%ofg@m@ﬁ@eawwvoived in
the softdiahgoveiTRY f M€ sorabisied Iokita packer iscwacessiuti despdedrnd-Bs: and

$SNFHRG-R W@@WR%QSH%N&%ﬁ?e combined data packet is

not successfully decoded via at least one ¢ 13. The method of
claim 12 wherein the data packets are combined before performing an
érror chieck@iethefdatapsaeieds hybrid automatic repeat reguest (H-ARQ) in soft

handover, the Node-B comprising:

a receiver for receiving a data packet from a wireless transmit/receive unit (WTRUY,

a decoder for decoding the data packet; and

an H-ARQ entity configured to send a positive acknowledgement (ACK) to a radio
network controller (RNC) if the data packet is successfully decoded and receive an
ACK/negative acknowledgement (NACK) decision from the RNC and forward the ACK/NACK
decision to the WTRU, wherein an ACK decision being made if there is at least one ACK from
Node-Bs invoived 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 buffer being flushed when an ACK
decision is received from the RNC.
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14. The method of claim 12 wherein error checking 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 claim
12 wherein one cell is designated as a primary cell and other cells are
designated as a non-primary cell. 16. The method of claim 15
wherein the ACK/NACK is signaled via a downlink channel shared by a
plurality of VVTRUSs. 17. The method of claim 15 wherein the primary
cell sends a shared channel indicator indicating channels in which the

¥VTRU M@y reaeive messagss fpmithe poppemansgelisques: 18.AR8) in soft

method of claim 15 wherein only the primary cell transmits downlink

handovii e §edes RIMNISREL during softer handover. 19. A Node-B for
apecatiag fhybrickiaing madic repéat eguesti(HsAR Q) riendisoftgrd and GBI U);

theNOds B CuRRiisiNgre data %éggeelvgmor receiving a data packet from a

wireless transmit/receive unit (VVTRU) via an enhanced I|nk

BRAPAS thTBLiYH AT IeHE i e an a-karddederir iy 8‘%) A fﬂgh&aWRU and
a radiopakerkeasiteterdRNG tetis zméiadﬂ@d@h@themeaﬂ&ﬁecﬁetatdqdaehétrecewe an

ACK/néﬁé‘ﬂve ac%@@ﬁ%rﬁ%ﬁ@@@@%%%w %W@W@Q@%@@E@%ng made

to the VVTRU if the combined data packet is successfully decoded and

i there Ja i ‘5 AR KCRNCWIEG SRERERACKS T ThE & FTRIARREL Shtbn B g ecision
being rpatkiéthsmaot suckeBsiully WeddeEds.  20. The Node-B of claim 19

wherein the decoder performs an error check on the combined data

g 21. The Node-B of claim 19 wherein the decoder combines

nly da?ﬁep%fil%@@ A HZR HHREREPPENBP check.

a soft buffer for storing the data packet, the soft buffer being flushed when an ACK

decision is received from the RNC.,

1Q. The Node-B of claim 8 wherein the Node-B is 2 primary Node-B selected among

ithe Node-Bs involved in the soft handover,

11 A Node-B for operating hybrid automatic repeat request (M-ARQ) in soft
handover, the Node-B comprising:

a receiver for receiving a data packet from a wireiess fransmit/receive unit (WTRU);

a decoder for decoding the datz 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
acknowiedgement (NACK) decision from the Node-B coordinator, and forward the ACK/NACK
decision to the WTRU, wherain an ACK decision is made if there is at i=ast one ACK from
MNode-Bs involved in the soft handover and a NACK decision is made if there is no ACK from the
MNode-Bs.
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22. The Node-B of claim 19 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 plurality of WTRUSs. 24. The Node-B of claim 22
wherein the primary cell sends a shared channel indicator indicating
channels in which the VVTRU 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 VVTRU during softer

handoyer,, ENHANGER J4RL INJ& A PERATAON INGORL BANPOVER in a softer

Abstract A method and system for an enhanced uplink (EU) operation in a
handovg 8 Uy FORREARIBR system during soft handover. The system
comipriges Bawirtlclssttansmitteiceive ulta\WERKS), dtdessiiier Node-Bs, wireless

transmi@%_@v@gmt nekverk centrolerdRNEC)nemNodesB.may be designated as

a primary Node-B, and the primary Node-B may control EU operation
BRMRGEEAN R RIB AR IR Y PR S REBuling and hybrid automatic
tepeditpefaasintbinsR @f-Sudtirifferccorruption is avoided during soft

Bandayer Py coniipling FH-ARREX e Rrinagy lode-Be AlprRRIBENa@N packet is

RNC may control EU operation during soft handovergé%ﬁﬂgl;% H-AR%gn d dat
successfiilycHSEOUFIRNIE gERerted i AdkIREdgaIRth ledige combined date
packet (ACKANSEES dcisicrobd sed tettsé wrearadheck results of the Node-Bs.

Figure 1A

13. The method of claim 12 wherein the data packets are combined before
performing an error check on the data packets.

14, The method of claim 12 wherein error checking 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 claim 12 wherein one cell is designated as a primary cell and

other celis 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 ciaim 15 wherein only the primary cell transmits downlink

messages o the WTRU during softer handover.
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18. 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 (WTRU) via
an enhanced uplink (EU) channel through at least two celis;

a decoder for combining the data packet received from the cells and decoding the
combined data packet; and

an HARQ entity configured to send an acknowledgement (ACK) to the WTRU if the
combined data packet is successfully decoded and send a non-acknowiedgement (NACK) to
the WTRU if the combined data packst is not successfully decoded.

20. The Node-B of claim 19 wherein the decoder performs an error check on the
combined data packet.

21, The Node-B of claim 18 wherein the decoder combines only data packets that

have passed an error check.

22 The Node-B of claim 19 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 plurality of WTRUs.

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

celis.

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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