[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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%gﬁ} The WTRU is served by the designated Node-B for 2 particutar
covarage region. The regior%s coversd 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 a spacial 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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[0008]Softer handover is a special case of soft handover. When a VVTRU
is 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
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{0012] Node-Bs can often make more efficient decisions and manage UL radio
resources on a short-term basis better than an RNC, even if the RNC retains overali
control over Node-Bs. in order for a Node-B to assign UL radio resources to WTRUs
in EU operation, the Node-B must know several WTRU-specific parameters. Under
the current 3GPP standard, only the RNC can 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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resources on a short-term basis better than an RNC, even if the RNC
retains overall control over Node-Bs. In order for a Node-B to assign UL
radio resources to WTRUSs in EU operation, the Node-B must know
several WTRU-specific parameters. Under the current 3GPP standard,
only the RNC can know the WTRU-specific parameters by means of radio
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Information which are imperative in operation of EU during soft handover.
ernaleditR e Ghes e dastarg I8 Hesim & protGEONRA IR S filggded over properly
di¥MRbkIpeeificgnformation and other EU related information among an

RNC, a Node-B, and a WTRU so that a Node-B is enabled to schedule

radio resources and EU connections are handed over properly during soft
[ORdAtover. [0015]SUMMARY [0016]BhidptéEant invention is related to EU

[oPReyation duiipg g-88dht invention is related to EU operation during a soft
handover in a wireless communication system. The wireless communication system
comprises a WTRU, at least two Node-Bs, and an RNC. 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
MNode-B. The primary Node-B controls EU operation during soft handover including
EU scheduling 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.

[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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handover in a wireless communication system. The wireless
communication system comprises a WTRU, at least two Node-Bs, and an
RNC. 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
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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 HARQ entity configured to send an acknowledgement
(ACK) both to the VVTRU and a radio network controller (RNC) if the data
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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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[0020]Figures 3A and 33 are diagrams of the third embodiment of the
present invention. [0021]Figures 4A and 48 are diagrams of the fourth .
embodiment of the present invention. [0022]Figure 5 is a diagram showing
a streamlined connection between Node-Bs and an RNC in accordance
with the present invention. [0023]Figures 6 and 7 are diagrams of systems
for transferring ACK/NACK signals in accordance with the present

[oyention. [Q24lkigures SAsand §%§r%%ﬁi%9 RIS &%H?&?H‘e%{‘% BG5S Sant
. for Stofter handover in accordance with the present invenuon.
vennon.,

[0021] Figures 4A and 4B are diagrams of the fourth embodiment of the
present invention,

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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[0025]Figure 9 is a diagram for transferring WTRU-specific inf_ormation
among network entities in accordance with the present invention.
[0026]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
[0028]The present invention will be described with reference to the
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measurements. The RNC 106 therz notifies the Node-Bs 104a, 104b and the WTRU
102 regarding which one will be the primary Node-B 104a via fub signaling and RRC
signaling, respectively. The WTRLU 102 may also be informed of the primary Node-B
1043 by fast layer 1 signaling from Node-B.

[0033] The primary Node-B 104a employs incremental c'ombining, 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 primary Node-B 104a and non-primary Node-Bs 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



[0031]One Node-B in a group of Node-Bs in an "active set" is designated
as a primary Node-B 104a, while other Node-Bs in the active set are
designated as non-primary Node-Bs 104b. An RNC 106 or the WTRU 102
makes this decision (step 152). If it is 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 all Node-Bs 104a, 104b or

. ich.a turn.nforms all the Node-Bs 104a, 104h. [0032]In
%glﬁ\{g aﬁ%ﬁﬁgﬁdﬁﬁéﬁfh&ﬂ ri%hsa%? !\%’J e !%143?%?5 ﬁll\?l'é%%@ %’n%the
Rigstatistfedione. the number of successful decodings of particular

[WBRUs trangrmissiansdaseacn Nodg B 194%: 404 12, identify Hé&a'\r%]mfé as

j . Itis the perf ft
BP0 oy eGobhe et e e orines et
taft Eale aSSotititecpriitary Node-B.1THe BNCGLOfmayaisorselealiiepacket, it
AR NRdesR d0da @Jiﬁ\é%?@lgﬁwgééﬁ%ﬁﬁ%g ﬁ%éz%ﬁﬁo%?%&‘éigﬁ Aeor the

above and DL performance as obtained measurements.

& RRIES BB Ther ristifes thiodeuie-Ein0aad Telpshrg E tuffeuisten 158).
regardingaminbang wikbestie asimandiodenR 44802 Jubisignalingang o

i ' i ) ) Iso be inf d of th
Lt TR S .

f@ﬁmamaw@dswﬁamyémgmmwmmm,wajlérhe@ﬂprmaﬂysd@
ENesier B} 04D MR LR %%téﬁﬁéﬁ%f@%@ﬁgﬁ8p"?%gﬂzt DS 1044

txprimary Node-Bs 104b do not use incremental combinin € non-primary

RISt 21 il S SGiRfb IR A ViR h A Alnagrecrstiaapetiveith. the final
dbuiffiers randa sy perfNT a0y SODTRMNIBEUEVSrAeResaa 8 lINHPAISS R Node-Bs
4 %blem of soft buffer corruption in soft handover. If both a primary

Node-B 104a and non-primary Node-Bs 104b perform incremental
[¥B#bining, Yef-bufencbiadpiont Ay tsaetinndita paithch toehe GRIET 106 only

idoalares aeABIeRte DGk ARKSIFRL GO SIGRBIRA AN UG s an
TRU 102 to inform Node-Bs 104a, 104b which data packet’is being

Afmk/%%%d%eaﬁ%é%@@1@@)%&@%@%4@@@@@% Aldageossiisdrom
Nodids@id COmIPth, the RNC 106 makes an ACK decision, and if the RNC 108
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
fo 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 ransmits the ACK/NACK decision to the non-primary Node-Bs 104b for
soft buffer management depending on the scheme of incremental combining at the
non-primary Node-Bs 104b.

10037] It 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 noen-primary Node-Bs
104b, a media access control (MAC) function of the RNC 106 performs an in-
sequence delivery mechanism over afl 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 lost and requests refransmission. 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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[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 data packet (step 156). Determining whether a data
packet is successfully received is performed via an error check procedure;
such as implementing a cyclic redundancy check (CRC) The indication of

[ decodl the data ack e-Bs can pe
confl ure %lﬁi %H\E%r%%rgfs& H%P \)tﬁg ﬁgﬁ@&e@ﬁ%ﬁé}t@yer
%%@:H@@q@é@ltam aq%ﬁAt'ftem/At@tk ‘Tnféieérﬁboﬂtmé@ﬁ”ﬁ%ﬁtﬁ@x)réﬁ@ﬂgh RLC

rHaentieR:. However, any type of error checking may be performed in

@i%%rdancew th teachings of the present invention, and it should be
[ rstood fdhend EREMEISACHRINEEIONs T8kd oy ERlamented in

tfigg;t%mmn pbtrasradimitdticn mfomnpcahsm;mwmtm -[O3BIYReINT . A fast
r ata p et as e rmi
Sthe efﬁ%}?@d@ﬁ@ﬁ%ﬁ%ﬁ%@&%ﬁé ?éﬁgcrﬁtst &data pack%t? ﬁ@med

cRINECHiOB. i SR ipRiprhip Rastsienatinm kiees AneARKCHEMG tnsidhta Node-Bs

spagkebab tiansaits anAGHsIg R0 ae A RH-19R @addne. RNGHd QS 5044

o o e 25y e il Mobice SRSl aheg ovecen

NRCRE ﬁ@ﬁaﬂﬁ@@a@@a@é@t\m HeMDRE @IVACKotn IeiRNEC5ad, \Walts fothe

rive Bpal gdecisiondromabg B&%BﬁQﬁ&J@%ﬁJ&O%@%‘ ”ma% %’f BSap

forwarded through the RNC 106 (step 15 he primary
atﬁé@?@%t*&fﬁﬁ]t@ﬁé%%trw%&s@m%@ﬁﬁ@aT%*eobnm@rm@d@amenmk

;straqemmwgﬂﬁ%ﬁ%éim toothe MEERYY, L03dR Acsridaneaiitbingde-

ec made hy the RNC RC results forwarded from
BRon grlmﬁaﬂr%ghfgdee %’é@&ﬁ%vﬁﬁg %8 T2k’ %%@%@%Wﬁﬁaﬂstﬁﬁt ipgical
chiiagdacket to the RNC 106 only if they derlve an ACK from the data

oBRgke (stoB 158) The ANCy 06 maken A ACKMACICedson 6160 1

160). If the RNC 106 receives at least one ACK from
ag@AiARRe WREMUE RIEREC N INGRoaEES W dg et Rma@&ré&elwai

cmi@%ag@raQO %@eéa%wmm&agi%%t?mwg@% pesiod, shey,
ecCISIO ransmits an

o A B o e e A S AUR8 1 b FAFESTBAore 504

argppthaesREKt Mmmwam@:mwoMWMMBmpm@mc 506

re%@smé%tg V&ﬁt-ﬁﬁté‘&&d&@%%‘%‘%@@j«é?ﬁ& o thrgcessmg

ACK decision to the non-primary rso

thﬁﬁﬁﬁ@‘é?ﬁeﬁﬁWWSH%@%%@%@WWH@@W@@&W 506
aroiPRmMergodaderBs 4 aabr IORNHdsRlianshiondneRMNGLOR RERRISK
de”?s‘fé;—? eI| \ere 051 % %gtary Node-Bs 104b. If the RNC 106 uses
the pac ét?rofh ife gl]"’l) 9 de-Bs 104b, a media access control
[OQNMC) fundtipmnobtiepRINGLOE fiesferGis frarinssgoNenseBiBliNg504b in the

RN@?%E@“&E@F@N@’%’S”&% Owggg ro All e, n O'%SQ? %82[38?11 the

4a, 104b. If a Radio L| Iayer rea |ze an ou

C3§@c${]%h%1é hedrsBisSRarittadsufcsy latiisiostt dnkprespivstime to wait for all

Nd@ét@@&tuw@@mbthed?é\!@el%@m REIMSETRE-PRAKEL TP A REIR2B06
Nod% 104b, the RNC épesses only the packets recelved from
RS ARG o) N o ToR BRE ALK e RSt edie RNC

50@&’(@1@%& 3HeALK G el oderBeriitgibusiptb After the

[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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RNC MAC performs the re-sequencing process, it sends the data to the
RLC layer. Missed packets are identified and notified to the WTRU 102
through RLC messaging. [0038]Optionally, a streamlined connection may
be implemented in transmission of the result of the error check between
Node-Bs and an RNC. A fast streamlined connection is explained with
reference to Figure 5. The streamlined connection is dedicated to fast

bgweaéw%ggtvgegaége I(\)I%K/SQ and the Node-Bs 504a, 504h, and .
gliminates a long delay bethean e BREEHERAL ROENBS864aT BoAR & i
aHigsdpeducspesingidetd cendectivnd 1se balihiststablisShEddhetiveenm 504z,
3 , 206, r ts 1r =Bs 5044,
s R e ST e A R TR e rom
N B BOYEH D etiub 2o fandMidy tra #68 Greaniifeere dnatlaimione ACK
fi510an 10k dND, démirmfsd@eédiakﬁswemyére@h@@tw&bwmﬁé&% 43, 5d04b.
Rat ical chann n Node-Bs 5044, 504b is required.
R A R R OMEES MR B e B age: as
SiatedAlimieEd earhRietien5104e 510t weiyshetém ple Avakitdddsicacepsdanception

ofith e a@w&%%%m@e@%m Wil the iy N&J@%Mﬁ%‘fﬁéﬁ%@ set a

channels are established between an RNC 506 and two No

UG 1 ERR AREFRIO UTHEANRSH 6 PecsR 8 04 RO RigAli s ToerRdia 5042,

50fle ddous-BS04b andiTEdesses ihbefgrefiaswardingitalGadoanetherspsa,

s099AgsRaplda. T, ecognizes the status of H-ARQ process of
eacﬁ;eNgde-B go&%&é%%%éggéfocessing the signaling. As explained

[0948le, the BRCeatiseicprossticnd Hetfs ANEBREmADteeR NEI50B4b

antakeRREBIARLY MO RO darsien and-ansmiis e AF SN ACK-Aesision
g to the % de-Bs 504a, 504b. [0040]Uponreception of the firsﬁ%CK Froméc%ﬁlon
"%f‘;r%'/‘I 0d&SEEb4a, 5040 in the RNC 506, the RNC 506 transmits ACK

[08648]sion to \WliiNederdBsS0ABiIghAEE knthe, ergealifgloin adex@eaEidaecision
D o ruie i e S TRV, ShBly e Bk Vgyeby
a SePiimarRiRyBoP el (Bss seBneateihntifRNCHREINRpIBES the the
printdéy BGEESOAlS HMASK LR athNORRB %6842 04 J904MIBrous ACK to
1508 NEUL R GbYE BOA VA GHRESAR o cstablahed. The RNC 505
[0@déeives CRQuresUitsoirera sputeNOTEn B/HEED RAAdMSEARMRINSIEDR 704b has
a @%@nﬁgﬁ &@Qgﬁ%ﬁ?@ SRR VSR RESESHS ! singedng..
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 fransmitted
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
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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 involved Node-Bs 504a,
504b in the active set. If there is at least one ACK from any Node-B, a
final ACK decision will be made at each Node-B 504a, 504b. Otherwise, a
will be made by the Node-B 504a, 504b. As stated

tgggivgggg%%ﬂ&gﬁ é@@f&%@i@‘ﬁ@%&%ﬁ?ﬂt’&%@%@%ﬁ%b transmits

tmec@ﬁfbmaﬂdhwimewmmamfswe@é@%&&%hﬁWﬁ“%é@ctgzﬁgnixes a
; i iting f ACK fro er Node-Bs ,

L A R S A IR S N s

“Bdpnalion 6ttaieaRfer! e Kidde-Beuay, 508ty ontrftBK aNAGKCK signals

fr@b@@iﬁi@m[{)@%%rmrg@ggmQﬂtﬁ%ﬂﬂﬁ@ﬁ?%&%@g@%@ i%%thggggi r’?‘}ggfféﬁﬁl%
Q4a, 504 e implemented in an

e LR LA UETHIEN Rere oA SR PR RR A FRfireetorm

ingeMeigneting o of ACKMNRG Krdesitsionitetivepresin RNGranstssion. If the
i f ' he

M@@ﬁﬁz'%@é@é&ﬁ%ﬁ%&é@ ﬁéﬂ%%%ﬁﬁﬁ%%%% %ﬁﬁ& UPTRY 202

non-primary Node-B 6 as the same ¢

UHEBmES Riodeacetrekel thie @828, the CRNC 606 sends an
[Cagym) chronousARKIo1be:M IRk EO3Vie I RENITREE NSl B 804@ coilected

i b -pri Node-B 704b
A e B e Fe e Aod Tty NEAB G 206
ogmRrgian ahis rarn dssuring RNGIBRNG) 769) fehe RBITC 29¢nehnalst least
oCKAR VAR NHLad e PImRTYNRL& RS Qfg- %%i?%gﬁ}géjerﬁgr%ﬁég and

and 2B are diagrams of a system 200 and a process seco
;.M

rasBYt A S Of fecisieadpinainterB s ita st tstemBaaimEm ACK/NACK
déciementabeembiaingismeneigeeddpeash ogle-B 2042040 whereyhar,

evious transmission of a data

B.204a_204b comb
o e o A SR Rt U A adkiep 272).
Wik féisseehrstianeifh by fasmmotiepfiTRE k26205084 6]A WTRU 202

V[Oéﬁﬁb"SheSF@Qur‘r%@,@%é{Vg@ ahdeashmiassls %%{é?rlll%{} and a process 350
of a third embodiment of the present invention. The WTRU 202 establishes at least
two connections with celis controlied by different Node-Bs 304a, 304b for soft
handover. Data packels transmitied from the WTRLU 302 are received and processed
separately by at least two Node-Bs 304a, 304b during soft handover {step 352).

Each Node-B 304z, 304b performs an error check on the data packet and generates
an ACK/NACK resuit based on the error check on the received data packet (step
354). A Node-B coordinator 308 is provided to coordinate among Node-Bs 304z,
304D, and between Node-Bs 304a, 304b and the RNC 306. Each Node-B 304a,
604b sends the ACK/NACK result to the Node-B coordinator 308 {step 356). in this
embodiment, a final decision on whether an ACK or a NACK is transmitted to the
WTRU 302 is made by the Node-B coordinator 308. It is determined whether any
of the involved Node-Bs 304a, 304b generates an ACK as a result of the error check
(step 358). If so, the Node-B coordinator 308 commands each of all the involved
Node-Bs 304a, 304b to flush out the corresponding soft buffer and to prepare for a
new transmission, regardiess of the result of the error check derived at each Node-B



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
RNC 206. Simultaneously, each Node-B 2041, 204b transmits the CRC

ul he WTRU 202 as well (step 256). The WTRU 202 makes a
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[08B%h perfofrastaNated? dhdekidrithedatatpacREGaRG YEREFRFINIIA06 (step
ABEKMNAGH, I e L the recejved data packet

e e B e e ipoee

HNBEP4R sode 304 iRt fhie fdforiersydihthe Seub racihé RN Glode-B
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response timer Node-B coordinator expires,

UPTRYJRASIRN O the RbtedssisondranathenRiNGeyaildd! thistedsiy, 404b
tradeeadhdhetranamited datxnaghst ﬁz@@ég% ey uEPIE R R 402
0,

nsSMmMIssio he d acket (step 3 In response, the Node-Bs
redﬁ%g a?%Bﬁ %en%%;ﬁeﬂﬁ 8%?3 Wﬂ'@ YsteftRi6]vidually derived from
the data packet (steps 462 and 486). 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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[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
%%%31 404b performs an error check on the received data packets and '
gene ates an INRCHHBH B LD &assNRsiRi APHea 4068y Mo eRed paewiating to
WGWHQ’%\@OE&]EM) Nade B #&4@?34D4bﬁoraﬁgm&fe§sc%@@§%%!égd@i@§ewor
t t -B 4 4 ucceeds in decoding t
%Etgé;%gﬁ, ?%éﬁégdgl}%%?g%%sﬁ%% a%BE&K to ?ﬁ‘ée‘ﬁﬁ%& 6@ orﬁ%mh
Sitprfie et obiskereraneiNGaEos abaas 208l 469 deadign te etutier

e M cttolty 0, 404D, SRR AN 1o 0 TR TiME R At the
ma n data DIOCK within up/iur rrame pro QCO S_
SRR SRR O MOUTGR SHe soee Resvenc abbAatosaaing
isineansORIMADKad ddisiorBe daddingodie tansmissins Ui TRUatR paskelerform
t - ted.by :Bs 4043, (step. ..
e e b oy bR A R B
g tish A AR AT SiaRa S rematapdCas hoWE RliseOoh EmNg #egnvolved

Nodkdssai QkaC KodecisiomnehhesACK or NACK decision made by the RNC

is then tra, itted back to the Node-Bs 404a, 404b at steps 460 and
qu%jrespec%vﬁﬁlg] é%%oﬁ?sﬁaee“?s‘%ﬁ%,pi%ﬁ%"&&é‘f?ﬂi%dﬁ&%@ﬁﬁ‘ém& with
"eereordK daeisian e e NGB AlINSTE-B I Dbt tamsditent,
he same Aok BNALK senahmageRythe, W%AQQ% é%%%%ﬁ%%ﬁ%&g soft

regardless of the CRC result that each Node-B 404a, Indiv
MAEROK oM the 2 peleRleisreprnesiana wb Rt ieasis vasslisrompid by
dif2emiclycafeniysrRaximB0 bato esHiniRG LM REhLI bRIs $aIMERitted from the

dback signals from the Node-Bs 404a, 404b. [0052]Th
O B U S B e TR0 RN eRe B 204,
2pdhdwing RofldtsidpvaabiedhyNedsrNID40E0¢y pedfesabtherassheinted the
dersARecls ekl Aeriued b dieiese 8540 8‘%&%1*5@25%&@%‘3@5 8.Bs

fourth embodiment of the present invention allows the o align

2He < Brar Ahlfs miongen i it aifiieation a5 traamiéssiony e RITRI206.
m@mﬁmﬁbfﬁds;mbeéﬁ%mﬁmrmmréh@ fx@!ﬁé&%ﬁ&sﬁi%@@& the
j ' ica ACK signaling.is fransmitte all Node-Bs 404a,
O B A R e AR A kst g e g one
oA dhe eiiceeo iNbi AR W NICIS/NA G Kssity hadinivein Ehthenethod causes
refNEINAGK signals: i r Il ¢
involved No,d%ﬁ%% %‘éﬁ%ﬁﬁ%}%ﬁ%ﬁ%ﬁ%%%fé %%é g’m%%&%%ﬁ{ gp out-
OREPIRREEhThERRBRV Vb8 e kifine diiRtRatvRive Hbdst e Miopdisrmat They be
infifteresnbadimentdssittler be SA500/MRMROMMAIALYRER I ¥mbodiment
s %eih FZO%%% do not perform incremental combining during soft
andover A U 202 establishes connections with at least two cells
controlled by different Node-Bs 204a, 204b for soft handover. Data
packets transmitted from the WTRU 202 are received and processed
separately by at least two Node-Bs 204a, 204b during soft handover.
Each Node-B 204a, 204b performs an error check on the data packet and
transmits an ACK/NACK signal to the WTRU 202. The Node-Bs 204a,
204b send ACKs along with an identification of transmission to an RNC
206. The WTRU 202 sends a sequence of data packets and
simultaneously looks at the MAC level for an ACK from any Node-B 204a,
204b when it is in soft handover, and only from the current Node-B when it
is not in soft handover. This method causes retransmission when either
the time-out threshold is exceeded for an ACK or an outof-sequence is
reported by all cells. Alternatively, this embodiment may be implemented
with respect to other embodiments incﬁﬂding 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

TRU 802 are processed by the Node-B 804 controlling these cells
@fé%ysse). i EAGOS hE GRSTAMS 5 Sedtie i Ehtal process 850
feorabftendrendaresniissianstiansmitiizl Wﬂgﬁl"&&ﬂ’%&@%ﬂ[?%ﬁzyiﬂg softer

i i NAL h de-B.804 receives da X
NG WD L AU NENOE B RO ESEER 0 0 v
BerRRjiRiesuen G masimdindedd Efhrsiving} BBTorelpérormiagi@rsoirom the
\orek mh%mﬁm@bgéz%ﬁgﬁﬁlmg %g@giﬁié § iﬁfié%%ﬁf{&%ach cell
the Node-B : ordance wi
AR ST i ot e VAU Biesmenvaifpe ode- 304
caeteriigingesa oradisetiiem 8RS Hatd paeketccteivetdrativae VT RELS92. 1o

i - atxli‘&ﬂ the errar.c assed
!J@Q%%h%cells 55, vtvh?thir_] th%%ﬁ%%%%ﬁ%i’nm%‘ﬁmﬁ%@‘%bde-B
Ko Eends riedSeRiEammavdin e driieRab tdha TRUPED 2 aatbtes data

pavialietioce lisl 808i(stsPBEEINST, B%Wﬁﬁéér%@ﬁ@_@@ﬂé]&q& ngggiéu?gque, such
rably shared channels, from the involved cells

S Sl SVl oA e el ket The

reRHNg soiined datrontekdtdtrerachhealk80&intay Medinited4such as up

[dosé)channals . dOSGa8286,f the cells 805 may:De d8sig @gﬁ%gigg?)geeﬁ%es the

imary cell 808a, while other cells are designated as non-prim
d %%ﬁﬁﬁ%‘&&?%%%@?&%@%ﬁggéwmm wowkidkom the
%ﬁ&@%aﬁmmmmmmwg e 89%1 ESB%?%rﬁgﬁeﬁ@giﬁsﬁf% ﬁ"sas
C indicat r non-primary cells . The non-
p%%%erggqén m@hggggegs@sﬁozﬁé" !c%'gn gﬁﬁ%\f@a?g& by the shared channel
[CiteiEator. Innodawintinkible edr-fislschamis ressagesitioitmOREHNACK to
tleetyrren K nsmissipn ldacosham shannebindioaloy fam e PImAL,
cell 808a and the transmission of messages from non-primary cells )

MPRNA R BEE KrsPIRHROMS SesRA epERaImdTe T divetirvpiNashopibeBO8 to
d808ad @nrdinithedAsEREk80Prdatesibdhat anarafitheshrigdizianasiesal ko,

o e e TR GBS H SHEh & e CEATESEe,
[0§%h, the WTRO §u2qelbeRRs meyssagesifoatsthesaphrimmostels808hie
otm@éﬂ@%@/dgﬁgﬁtﬁé%dm%lﬁmg%gﬁs \élé%})thﬁﬁé %r}%r}%?y g@iﬁ 808a sends
a message on any of the downiink shared channels allocated 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 channel indicated by the shared channel
indicator. In order to implement this scheme, there is a timing offset between the
transmission of the shared channel indicator from the primary ceill 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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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 downlink
messages via the primary cell 808a, while all non-primary cells 808b

ik f I ignaling to the, WTRU ith.this scheme, the

T B et e bk A GRER e
Wddtld &9 brsoprighiass e diaspassereceyadfronteibinedanstbremgalis 808

uARAspRRifie, infermation tp-Rinperh ELaRration 912 in accordance
{d%i the present inye tio?. Initially, an RNC 906 obtains WTRU-specific
| Asra b 08ty RIRC T GE58AGY S0b A0EACHapans

nformation 't
Ensaget o HENGA RhbADAT Rbedpedifit infdrmationitis fonwmandetisondbeia the

s atarmationtisdomsayeskisomdbeia
R aB R b T ot ERESHB S

\BaYE B £% il i i Sehsard'wL Y HRd B2 upsaterfaceisainSRBGk ed

angdidhergiamniaasadiE rAgnewdsignaling mechanism may be utilized to

fer the dnformation from the RNC 906 to the Node-B 904, or _
{Ogjl%eg nativeIﬁF%HéerTebiig’t?ng%%%@a%ﬁ&%%% $§P§ﬁ8%5§fﬁ@ﬁ§c@g Fridyreeific

infﬁff@mw itp St EHe RNGI006 1@ foraartdeleantt iR Prepedifiovention.
shvianmatipaie thesNederR WR@%@ d%%%%%%%&%%%ﬁ&%éﬁf rt?séng

Q00 for transferring information among network entities during so
R %@?WS&%@Z%‘WWWB%@W Thrshtiba WiRHEEesGpétimation
isifiariéTdRid #0AR thearsitD @@@no@tm@a@r&ir@@%%@?@s@%rw&h&ﬂl firfe BU
IS han rogedure is initiated. Hereinafter, for simplicit
R W] B ex R NEH Sty vt 1EGBRERSS e KNG 08
torgf dNsas-ERANg wefehdnt dvierfamn®d tnfovchatidur gitetflsbbéf an SRNC is not

sommuBisatekhelw R el
S R R U v

TaffoRniERiiTR NG JAntary NeseeEadP thosyitemativalsstnataisting
m[EcbﬂzmiaamtbrV@le'\lc fateimfoumaiterfaand AGKY Mﬁ%&%@iﬁdﬁﬁ@%ﬁ&@@ﬁ@ 1gﬁwc 906
918%%!!alnta| S an active set of cells for_handover. e
fo %%%%J?g&e Selects and TeRove! qé’é’f&afh%"é’ HRvECsEB RS on
[0888dsureméEitsreepdited fiogratodé-Bsyb0sdal (IT0RD aadsfeaMETIROAR03n
AOSHORAY AR o r - ects.cells for the
e piiong oo AR M e B TR Gl

MR IR Yoetelivfo it i Bhldder resdsrin chreasclivesseting ceil or
thessppomny seftiba doverdobEsSHTIRSENET RO HSE BaRSESSRISSA8er, for
sirﬁ?f?@& tt&?eeacitiv%rsﬁetw%%% itime gue%gNC_: Q06 adgs or _rtemoves acellin ﬂ
6 adtive sdt e mALEatRY iy e PRt UNG BXIESTRERAT arkP

hanBARIRNS ARG cHie sandieansgeonentipiucestive sstionkivier osadumesicated
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 cells for
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[0063]Either the RNC 1006 or the Node-Bs 1004a, 1004b and the WTRU
1002 may designate one Node-B as a primary Node-B 1004a and other
Node-Bs in the active set as non-primary Node-Bs 1004b during soft
handover. The selection of the primary Node-B 1004a is based on UL
performance measured and reported by each Node-B 1004a, 1004b
and/or DL performance measured and reported by the WTRU 1002.

ﬁ%ﬁé&]@é&t@cﬁgﬁbb@ﬂ@@ﬁ&fadﬂm%h%i@ﬁmatﬁ%}[%'%ﬁi@ﬁé@g’%@%ﬁ%ﬁa es
heduli igning radio resources to the . ) .
R T T TR
deb mmsmaﬁmgayrmmmammmamewg@@ﬁ BedR N2 2006 heRictive
SBIoHM%BaRERIARYIIQAS: B AQ080-aL g allocation of radio resources

for EU and routing of received data. This is also signaled over NBAP or
[38ih the EGHEMBDBeol CARSHERR Slyd At priterary NEYé-Bod 0041/ TRU
hey fﬂeﬂrﬁ%@ﬁﬂé’w@?\!ﬂ&é@h RICLEANRT %baet?s @Efoﬁlﬁg rgﬁéﬁéﬁfﬁﬁﬁ%@&@% in
' h cell is within the active subset. Each non-pri .
LTS (ol He RSBt A U ACb R s oRR hston
Ghifepeitent edadio iebturebestidcatidh seHedubrdbyribesprisdanyd reported
ederELAda 1960651 diaeuatibe dealuirs Ad QImRnis of G RISSNL o,

Jinvention are described in the preferre ments In par_lcular
ti&%m’gﬁﬁgi&ﬂ%?each feature or element can be used alone without the

[@RB6} featurEsidmgl e&mﬁa&ﬁ@@éhecm@fqn@dpﬂmaﬁﬂim&gﬁ%ﬂm%ﬁom
inati [ ithout other features ents of the presen
S AR g P e O e
TRYfa e iht e a0k glechgtiniaRBly nessfhisaitdowda, IteNBathethnaling
oEWHRASHIECRaMOBB R RASKRNEOMGS SRR AR IDIESEEIVG MOl 55

TRU); decoding the data packet; sending a positive " _
“é%gméaéiﬂ?éﬂ%ﬁ 1S o PR inidRk Gt rontincrad orinesl data. This
ispaiskesignalestessfuliisdecodemthin the EU frame protocol. 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.
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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 VVTRU. 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 operating hybrid automatic repeat request (H-ARQ) n soft
handover, the method comprising: receiving a data packet from a wireless
transmit/receive unit (VVTRU); decodif)g;the data packet; and

ndin% an acknowledgement (ACK) both to the VVTRU and a radio

'S .
What §Sn(’ﬁti:‘?\'/vn?;)er ontroller (RNC) if the data packet is successfully decoded; and

receiving an ACK/negative acknowledgement (NACK) decision from the

RNC, a0 Alekhgecizion Bringsmaga il thersism 1eaRtANeACSramare) in soft
Node-Bs mv lved in the soft handover and a NACK decision being made

hando»ﬁrt 8re IS NG ACKRFSM%he Node-Bs. 4. The method of claim 3 further

coratyiisirge ftagripiebicoft buifelenh EaramtCrealecisib S Ridrived from

HeRNG the daf fdrethod of operating hybrid automatic repeat request

H-éRQ) in soft han ove[,éhe metih dC mé)rising,: _

ending @ posiiive acknowiedgemen 8?\ ?8 to a radio network controlier (RNC) if the

data packet is successfully decodad,

receiving an ACK/negaiive 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 baing made if there is no ACK from the Node-Bs; and

forwarding the ACK/NACK decision to the WTRU,

2. The method of claim 1 further comprising:

flushing a soft buffer when an ACK decision is received from the RNC.

3. A method 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.



receiving a data packet from a wireless transmit/receive unit (VVTRU);,
decoding the data packet; sending an acknowledgement (ACK) to a
Node-B coordinator if the data packet is 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 VVTRU. 6. A Node-B for operating hybrid automatic

rgpeat gauest fH-ARQ)IR-SAl %@ﬂa"%&tﬂ?ﬁa‘é‘ﬁ% B ﬁoméo”s”}g B -AR) in soft

recejver for receiving a data packet from a wireless Transmit recelve uni
handove] Fpe e B COHEF e coding the data packet; and an H-ARQ

entigvonnfigatedioksehdra positieatknewiedgementi(AQKRo;a radio

RehwerkLonrtpller (RNC) if the data packet is successfully decoded and

receive an ACK/ne ative acknowledgement (NACK) decision from the

_RE *aﬁdafbmémﬁ%da@pem@@a sMNRSIE PoTRtatwhErée dieta packet is

succesgiQly decisied; being made if there is at least one ACK from Node-Bs

invQived, %W%%%@A‘%é@l%%&%ﬁi%%e %&@eln cn%%%e rc'gkr’]nerg‘n@ Node-B
no ACK from the N urther

coordlr@é%p?grﬁgK gecision being made if there is at ieas% one ACK from MNode-Bs invoived 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.

8. A Node-B for operating 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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a soft buffer for storing the data packet, the soft buffer being flushed when
an ACK decision is received from the RNC. 8. 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)
both to the VVTRU and a radio network controller (RNC) if the data packet
is successfully decoded and receive an ACK/negative acknowledgement

ACK) dagision f NC, K. flecisian hei rr@cg%'t['t-
igglast o%e %%%Oﬁ]o%gg%%ﬁﬁmﬁgm the If‘dozgft t%%l%%ver ané!’ﬁalaﬁfCK Flin soft

handovge &atPEgiRG HAYE #Shere is no ACK from the Node-Bs. 9. The
N oelesiBzofwcl adne8ifigrthesteqraprisingm a wiseseft baffemforsstovmgrthé/dafa));

E%Béh%ﬁ@é%@&ﬂ%rtp@@aﬂ shed when an ACK decision is received
from the RNC 0. The Node-B of claim 8 wherein the Node-B is a

AR R GHBLECOAERS APl i AFSRMRIRRIBRIE AR P aibro the WTRU and
a radichestdovierontroligd (AN dE {Befolatip erating isybuictestbihaticasprehtnd receive an

ACK/mé&&%%&tﬁa’z\ﬁs%MﬁtW@%m@!&'\i&gﬁﬁéﬁméfiém@(f&&&&(@ﬁ ling made

receiving a data packet from a wireless transmit/receive unit (VVTR

U); a
it there 43 &b RA% S FeCOlinE M aat alkel and' the sRfiraRey Entiy @ NAER decision
being rooidig threc te seAd Hrirackiievitedgéinent (ACK) to a Node-B coordinator if
the data packet is successfully decoded, receive an ACK/negative
acknowledéq!ement (NACK) decision from the Node-B coordinator, and

forward PR RERNAERGSLUBIFISIPARERU, wherein an ACK decision
is soédeifehdoe Sainiedist alsdaAGKKEO NN addé-Bsfiavdivied ifudredofthen an ACK

decisiohadexsand,a NAGKaecision is made if there is no ACK from the
Node-Bs.

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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12. A method of operating hybrid automatic repeat request (H-ARC)) 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
received via the cells; decoding the combined data packet; and

sending an acknowledgement (ACK) to the VVTRU 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 opegelhog of Lelifdnaibad of elaimil2whereindhedatamackels a softer

are combined before ,Rerforming an error check on the data packets.
handovey HeRHAAGEBPLIAI% 12 wherein error checking on the data packets is
pedornged before deasbining theidata pdeleetsyzaid ofiigndatéigsackets thatwireless

tyansmagﬁe%%;véﬁﬁﬁq\ﬁhﬁ:@[r%cgﬁgka@&gemi%@m chaneihe method of claim

2 wherein one cell is de&gnated as a primary cell and other cells are

BB H'E SHHBRBAMETS & Ve the £81'Fhe method of claim 15
ddverdiny the AKINACIS sighaifethdia a downlink channel shared by a

RUEANEY 9f eVl RMBedgemdnt- (remashed ajstaim $3whesripide REMBAaPAcket is
cell sends a shared channel indicator indicating channels.i vyhkch the | .
sucoes A R LIS LB BTG R RS Ary eyl | (he combinsd data

packet is not successfully decoded via at least one cell.

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. The method of claim 15 wherein only the primary cell transmits
downlink messages to the VVTRU during softer handover. 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 (VVTRU) via an enhanced
uplink (EU) channel through at least two cells; 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

nowje 1 . ' . combined data packet is .
e R B e = soner
handoxp e NP IR HRBRBdata packet is not successfully decoded. 20.

Ehediode-Brokckaind 9 wherpinibeidecoiairprEoMAsSRREOLGASEK QN TRU) via
an enhgh%&&mm?fk@@@jQ%@ﬁsg{guggc%eg%ew[}lﬁg&{g of claim 19 wherein the

decoder combines only ets that have passed an error check. _
S0 USPRARIO RS- BOFTRIENS 1S Wk olifd tedrivatediomated aslla rhaiscoding the
combireel lcaine rattiest.calls are designated as a non-primary cell. 23. The

f clai ; int ACK is signaled via-a downlink .
R S0 SIS ARG B A Wbt e
combing St W@Wiﬁ%ﬁ?%@ﬁ%@ﬁd@%%@%e@@%ﬁeﬁ non-acknowledgement (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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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
handover. ENHANCED UPLINK OPERATION IN SOFT HANDOVER
Abstract A method and system for an enhanced uplink (EU) operation in a
wireless communication system during soft handover. The system
comprises a wireless transmit/receive unit (WTRU), at least two Node-Bs,
and a radio network controller (RNC). One Node-B may be designated as
a primary Node-B, and the primary Node-B may control EU operation
during soft handover including uplink scheduling and hybrid automatic

repeat req @éﬁ&%ﬁw ﬁ%‘r@ﬁtf@‘rﬁ %@ﬁé@@@ﬁﬁ% soft

handover by controlling H-ARQ by the primary Node-B. Alternatively, an
ApBNG may control EU operation during soft handover including H-ARQ. In
this case, an RNC generates final acknowledge/non-acknowledge
(ACK/NACK) decision based on the error check results of the Node-Bs.
A FgthredlAnd system for an enhanced uplink (EU) operation in a wireless

communication system during soft handover. The system comprises a wireless
transmit/receive unit (WTRLU), at least two Node-Bs, and a radio network controlier
(RNC). One Node-B may be designated as a primary Node-B, and the primary Node-B
may conirol EU operation during soft handover including uplink scheduling and hybrid
automatic repeat request (H-ARQ). Soft buffer corruption is avoided during soft
handover by controlling H-ARQ 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 acknowiedge/non-acknowledge (ACK/NACK) decision based on the error
check results of the Node-Bs.

Figure 1A
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