WD 20051022798 PCT/ US2004/ 027526 [0001] ENHANCED
UPLI NK OPERATI ON I N SOFT HANDOVER [0002] FIELD OF
I NVENTI ON [ 0003] The present invention is related to
a wirel ess communi cations. More particularly, the
present invention is related to an enhanced upli nk
(EU) operation during a soft handover. [0004]
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PCT/ 5%39521&/50 3170%:@51: to soft handover, in softer handover macro diversity
with er without maximum ratio combining can be performed in the Node-B.
[0009] Automatic repeat request (ARQ) is a technigiie whereby the receiver
requests a refransmission of packets by the transmitéer if errors are detected.
Hybrid ARG (H-ARQ) is a technique whereby transmitted data blocks are
encoded for partial error correction at the receiver, and only data blocks with
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uncorrected errors are retransmtted. In prior art,
i.e. in high speed downlink packet access (HSDPA),
the HARQ functionality is term nated and controll ed
by the Node-B, (a technique called Node-B-controlled
H ARQ, allowing for rapid transm ssions and
retransm ssi ons of erroneously received packets. This

. feature was both highly desirable and practi cal

because H ARQ in HSDPA was not required for soft
handover. This feature would be highly desirable for
EU atosmsezzgsut probl ens exi st because i ecisuwbmtrended
for EU (and HHARQ to operate during soft handover.
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proper scheduling of radio resources in EU

transm ssions. [0013] An RNC nmi ntains an active set

of cells for each WI-RU in soft handover. The RNC
bases its decision to add to or renove cells fromthe
WRU s active set upon neasurenents provided by a
WRU and a Node-B and on nmnagenent of avail able
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I'n accordance with a first_aspect
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data packet is successfull y@%}’lﬁ@g‘%{d recei ving an
ACK/ I acknow edgenent ( NA! sion fromthe RNC,
an ACK decision being nade if there is at |east one
ACK from Node-Bs and a NACK deci sion being nade if
there is no ACK fromthe Node-Bs; and forwarding the
ACK/ NACK decision to the WIRU. [0016a] | n accordance
with a second aspect of the present invention, there
is provided a nmethod for operating hybrid automatic
repeat request (H ARQ, the



met hod conprising; receiving a data packet froma
wWreless transmt/receive unit (WRU); decoding the
dat a packet; sending an acknow edgenent (ACK) both to
the WRU and a radi o network controller (RNC) if the
dat a packet is decoded successfully; and receiving
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decjiogith In accordance with a fourth aspect of the present invention, there is
provided a Node-B for operating hybrid automatic repeat request (H-ARQ), the
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being made if there is no ACK fromthe Node-Bs.

[0016e] I n accordance with a sixth aspect of the

present invention, there is provided a Node-B for

operating hybrid automati c repeat request (H ARQ,

the Node-B conprising: a receiver for receiving a

datampmmM&mvénmmTWTRD}ei@ss&Wﬁrahsmh@ﬂh@d%$P@*ﬁn@ﬁiMIH-
a, decaoder for decoding t c

an Uz)A?(t‘f{‘ye Rertieyred S el P eHﬂ’SIPg © & %ﬁgm}ggf &%K) ané @ radio

acknowh e 98 FRRT (RAVAGH) thE Gaid phRdEss &&&%W BRb&Y andl fecki€ an

data packet is successfully decoded, receive an

ACKAAEGREilve ackaokindzarenig@HER) debaK Tondhs BNEranfl forpard the

the No coor. di nat forwa Al
oenLRBTA k SET e Ve LA i R M e
I T 3NELPokeSABK frdnf RS ke-BH Snd K Al NRA EreBE riad iBthBBGKno

decision is made if there is no ACK from the
NodACBdhm{®@mﬁm%Bﬂn accordance with a seventh aspect

resent in nt|o ere i.s rOV|d d
for OBEGélﬁ)at i % §11%0) oan‘@%ﬁ? abed L AP reselﬁlgs V%@’A&%)g Is

dur hagidad a%@a‘dteg £ &ﬁbéﬁt\ﬁﬁg’ hybrid Saubgaiahne de;ﬁarmquew (FHARS), the
Node-B receiving, via at least two cells controlled

by Nhée-BlowepHsing @la'p@nﬁacfkfetrecpwmgsm Ciataea%k?to‘ﬁ?fﬂa a wireless

o SRR LEAT R (KRR et B P o 1

t he adateatityRasieated hC&RE Mﬁ&kﬁdvﬂ&lg%ﬂﬂalt cat K pboti tbehel\WWRUBnd a
decodlng the conbi ned data packet; and _the Node-B

s entidisgreare ekl GYRITERe dnmcketipupqesuydesoded quggeceive
combi dat a f yald q d
non%%\,ﬁgggee&% %d,%g%gcf Lt’fq?\%?ﬁ s, cisi Iqﬁ)gxg‘&% dfgﬁﬁ afl ACK

pac h&tmdns;eﬁg ina8dAE 8RR Se dthdayt odemﬁazdmvmmeas ahéa s CBndecision

cell. OOng In accordance with an eighth aspect of
thebﬁm%@@?tl 917 BreiASK fremdiedNadeBspr ovi ded a Node- B

for O PRI | O YRl At ABh Cusf BPEA FRALE Shehtdn NI i

andover de-B onpr|3|ng an

H- ABQV],HMJ@&&%JBJ for p@érfaﬁiigrhytgldl—hu&ﬁl@hc oﬁgmateiqvmat {IOARR), the
W rel ess transmt/recel ve uni t a rec i ver forl
r ec®pd lﬁgcoaﬂpaa@& a et oy 6?ﬁet‘fﬁ@ PR ffom a wircless

en hﬁ&%ﬁlﬁ/ é QE’%U;Z hélﬁk) D8k B @I Phe ld@lﬁ%cﬂe%nd an H-

cells con de-B; and a decoder for
conmaARN emgwtcbﬁigi&tdao pad ke aclmew,ledgce:dnt (AEBotdieoded} $oprdinator

and_decodi ng the caonbi ned acket, wherein i
ARl ot ke R OB O ACR) | (5 heve
Cel ghl&gl&gggm%fm' '@Rﬁ ddatign ﬁ'@ﬁktﬁé NodeS§ %&df@ﬁatcyrl andt BBvard the

ccess y decoded and sends a
NoNA&EKNATK eldgﬁmemtthe WNROK)vhtreintan ACKT thlswh 1t inede if there is at

conmbi ned dat a pa cessfu coded
00 P ACk oy ke i RS bl S g ACK from
pregeMogd gyention, there is provided a nethod for

transferring wireless transmt/receive unit
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provided a method for operating hybrid automatic repeat request (H-ARQ) during a
softer handover, the method comprising: a Node-B receiving, via at least two cells

controlled by the Node-B, a data packet transmitted from a wireless transmit/receive
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informati on to support enhanced uplink (EU)

operation, the nethod conprising: obtaining

WIRU- speci fic informati on; and, transferring the
WRU-specific information to Node-Bs to enable the
Node-Bs to utilize the WIRU-specific information in
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e o s
t hefoR RSN aldnicedtingofe cdrtinad] dafal Gtket vheieh the Hi AR(D ardcess
showi ng a streanlined connection between Node-Bs and
an RNG am agloeiedaamcat WAER) indhpMERhdl theveomtbingh data packet

[0023]. Figures 6 a | AGL AR SY SLEMBRndAbdeement
tr a??g%“éerd r‘g% §e %ﬁkf‘%sgﬁh %’n g{icggﬁr n acsggﬁgsd ance W th the
pr e@etK) toMRIWITRY if thO&abineFigupeiet BhoandcdSBulyrdecoded.

di agrans of a system and process for softer . handover .
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PREFER [ 0028] The present invention
W | inflimaiitest bpdiaidnwi BH trssfréssence to t he

[0016i] In accordance with a tenth aspect of the present invention, there is

provided a radio network controller (RNC) for transferring wireless trapsmit/receive
unit (WTRU)-specific information to support enhanced uplink (EU) operation, the
RNC comprising: a transceiver; and a processor for obtaining WIRU-specific
information and transferring the WTRU-specific information to Node-Bs to enable

the Node-Bs to utilize the WTRU-specific information in operation of EU

transmission.
[0017] BRIEF DESCRIPTION OF THE DRAWINGS
f0018] Figures 1A and IB are diagrams of the first embodiment of the

present invention.
{0019] Figures 2A and 2B are diagrams of the second embodiment of the

present invention.
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draw ng figures wherein |like nunerals represent |ike
el ements throughout. [0029] Wen referred to
hereafter, the term nology "WIRU' includes but is
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makefoord)i s deRbsi ons a(Sgeym L6 Ppnsfdrfing infdratthe cludegl bingdover
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notifies the Node-Bs 104a, 104b and the WIRU 102
regardi ng which one will be the primary Node-B 104a
via bib signaling and RRC signaling, respectively.

The WIRU 102 nmay al so be inforned of the primary
Node-B 104a by fast layer 1 signaling from
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Node-B. [0033] The primary Node-B 104a enpl oys

i ncrenmental conbining, while non-primary Node-Bs
104b may or may not use increnental conbining. If the
non-primary Node-Bs 104b do not use increnental

conmbi ning, the non-primary Node-Bs 104b may use
sinple ARQ and may always refresh their buffers and
not perform any conbining. This schene elinm nates the
probl em of soft buffer corruption in soft handover.
If both a primary Node-B 104a and non-primary

Nodgo Bsnkdb perform i ncrenental conbi mitngppoveoie
buffer corruption may be -5 WD 2005/022798
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per fOk Bt W lds, ﬁltlg@&ﬁgsa%mﬁf%%ﬁﬁU The

I mpl enent | n a cyc
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res e Bs 10 nd re reshes
sof ﬁ‘lm%%uf fer }(mfm%&?fl@ng)l&a FRRe pri T ?ragfoy %ﬁéﬂﬁ ° 104a
der iguRmErNERBs 10 Yr?éma%’f"émﬁ%%ﬁm ofbinmE e 1 s g
NACHKpoprinfey NRNCBlith drapttuse ifiopmenthlaonfhining thefeepshon f r om
t he Node-Bs 104b may use simple ARQ, and may always refresh their buffers and

not perform ény 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 meremental combining, soft buffer corruption may be
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RNC or CRC results from non-primry Node-Bs forwarded
through the RNC 106 (step 158). The primary Node-B
104a may set a tinmer as will be expl ai ned
hereinafter. The primary Node-B 104a transmts an
ACK/ NACK signal to the WRU 102 in accordance with
the fmal decision nade by the RNC 106 or CRC results
forwarded from non-primry Node-Bs 104b. [00361
Non-pri mary Node-Bs 104b transmit a data packet to
the RNC 106 only if they derive an ACKiromthe data
packetnsesbep 158). The RNC 106 makes wmuA@KiNACK
decision (step 160). If the RNC 106 receives at |east
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RNC i Gforpftel v0thtBe Bichings of SI@CHH@aE &veh@bn, wal ¥/ siweid hani sm
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error C
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[0036] Non-primary Node-Bs 104b transmif a data packet to the RNC 106

only if they derive an ACK from the data packet (step 168). The RNC 106 makes

an ACR/NACK decision (step 160). If the RNC 106 receives at least one ACK

from Node-Bs 104.a, 104h, the RNC 106 makes an ACK decizion, and if the RNC
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Py

streanl i ned connection is dedicated to fast .signaling
between the RNC 506 and the Node-Bs 504a, 504b, and
elimnates a 1ong delay between the RNC 506 and

- Node-Bs 504a, 504b. A high speed streanined

connection 510a, 510b is established between Node-Bs
504a, 504b and an RNC 506. CRC results from Node-Bs
504a, 504b to the RNC 506 and an ACK/ NACK deci si ons
fromthe RNC 506 to Node-Bs 504a, 504b are
transmtted via the streanli ned connecti ons 510a,
51080 2l¥@22@ r ect physical |inkis requi rsduketyeen
Node- Bs 504a, 504b. Rather, a |ogical channel
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CRC results fromall the invol ved Node-Bs 504a, 504b -
in the active set. If there is at |east one ACK from
any Node-B, a final ACK decision will be made at each
Node- B 504a, 504b. O herwi se, a final decision of
"NACK wi || be made by the - Node-B 504a, 504b. As
stated above, each Node-B 504a, 504b generates anACK
deci si on upon reception of the first ACK from any

' Node- B 504a, 504b. The Node- Bs 504a, 504b nay set a
timer waiting for an ACK from ot her Node-Bs 504a,
504%wo natdé T t he Node- Bs 504a, 504b dorarmsemerses ve
any ACK before the expiration of the tirrer t he

504 504b.. 8 WO
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decision upon reception of the first ACK from : any Nede-B 5042, 504b. The Node-

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

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

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




204b transmts the CRC result to the RNC 206.

Si mul t aneousl y, each Node-B 2041, 204b transmts the
CRC result to the WIRU 202 as well (step 256). The
WRU 202 makes a determ nation regardi ng whet her
there is at | east one ACK received from Node-Bs
204a, 204b (step 258). The WIRU 202 may receive both
ACK and NACK signals fromthe Node-Bs 204a, 204b. If
the WIRU 202 receives no ACK, it schedul es ,
retransm ssion of the data packet (step 264). The
Nodwee Bese2®04a, 204b perform increnment arcraempizrang of
the retransm ssion with the previous transm ssion.
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conmands each of all the invol ved Node-Bs 304a, 304b
to flush out the corresponding soft buffer and to
prepare for a new transm ssion, regardl ess of the
result of the error check derived at each Node-B
304a, 304b (step 360). In response, each Node-B
304a, 304b sends an ACK to the WIRU 302 and refreshes
its soft buffer (step 362). [0049] If the results of
‘the error check fromall Node-Bs 304a, 304b fail,
(i.e. -all of the Node-Bs 304a, 304b generate NACKs)
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senty W wmgme&ai of e QA oAl HD 3hAd Dok eneﬁa&@graﬁ

pr ot 9go
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4062 58 (gepfé%ﬁﬂ’é?ﬁqiﬁ@% SI on
reg &Prﬁ?ﬁ#és e Oft ?ﬂaﬁ‘§ ﬁ¥‘§}§?do]ﬁ°de Bf 3?%306‘3F‘hﬂ‘t§5 CRete f r om

t he cerepndigheitkiieresiib trepatdn duethedniyyiot rearfipedthBs
404 @esul Mergogteﬁﬁk de5i89d. 2t The NRNG 05 somkes :n, ACK

deci | . ACK
fr or]ﬁ?h]% ‘%ﬁ%ﬁ m%iéz}g@eﬁm gblﬁ%éng SER -l

mak d§ ® %@T@&B&N sion. The ACK or NACK deci sion made
by tﬁﬁ’é9] RNC Lztb6redulfs of Fhe preor eheck framilt NodeBsiadeid0todal e
Nod edi Bsthel Béia-Bs 404808k gesdrgp FAGE) ogaspdG4 timer Node-B
I €S REGLAMSExYires, the Node-B coordinator 308 informs all of the Node-Bs 304a,

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




Each Node-B 404a, 404b clears its buffer upon receipt
of the ACK decision from the RNC 406. Al Node-Bs
404a, 404b transmt the same ACK or NACK signal nade
by the RNC 406 to the WIRU 402 regardl ess of the CRC
result that each Node-B 404a, 404b individually
derived fromthe data packet (steps 462 and 466). In
this case, the WIRU 402 may apply. maxi mumrati o
combining (MRC) to the received ACK(NACK feedback
signals fromthe Node-Bs 404a, 404b. [0052] The soft
buf #efwsiarseach Node- B 404a, 404b i s mamagee+eceor di ng
to the ACK/ NACK decision nade by the RNC 406,
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ewmg%@&sﬁn Ofe A'%f‘( e/ %ﬁ@K B%&KE %]6%:”@ "Eer RS ?6 1D {H
o RS R Sy Nl e oA S A5 R AP by

04a,

 t r affefiNeds 104, ¢04h pleoRNE PRl B oM pesityE Y AP Secisisp fign g

S e HRRNE 404. All tiaded®s [pEG etbSraamdh iBd sié ACH@ DIASK yighaDOKs  at
t he niGy i BRl 4bddb th@lw’rés@%oj‘ rBéAFHleaJLYthe bﬁﬂ;%suﬁ lda 204b
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Al t gfnekineBk Yocistoibhsie SFROBNIIRE teeFBYs e LARILRIBAL €d
Wit LS R&Cride? by the Node-Bs 404a, 404b. Consoquently, the fourth
embodiment of the present invention allows the RNC 406 to align the soft buffer
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ot her enbodi nents including the first enbodi nment
shown in Figure 1A [0054] Figures 8A and 8B are

di agrams of a system 800 and a process 850 for
softer handover in accordance with the present

i nvention. During softer handover, the WIRU 802
establ i shes connections wth nore than one cell 808
which are controlled by the sane Node-B 804 (step

. 852). EU transm ssions from the WIRU 802 are
processed by each cell 808 independently (step 854),
andweaehzeel | 808 transm ssi ons recei wadshuemed he
WRU 802 are processed by the Node-B 804 controlling

thesgcel Ja&tm,{% Qﬁ&fﬁéﬁﬁ Aﬁm tﬁé@rﬁd’lﬁz &h B&Eﬂ@ Bl VES
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c heé@g%]n )h%"hﬁ’glgg’m ”g%‘f PrOSTH 8“?‘%‘ "fﬂ? %%ﬁﬁ"ﬂhed
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t he 2Md@eddn8B4rreehdsonBshagedetianti-ashitngn AGKNAACK t o
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sharl®& ¢ hariires 8440 88 are é@%@ of *\F@SW@J@@ZYOMW@ '
ME'S S@Géftet Binlidv@Sn accdRaroediiciapreht ibvtis.a Dotngfueter
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f0065] In accordance with the first alternative, the Node-B 804 receives
data packets from all the involved cells 808 and combines them using a

-12-



802 first nonitors all shared channels fromthe
primary cell 808a. Once the WRU 802 detects that
one of the shared channels carry nmessages to the WIRU
802, the WIRU 802 reads shared channel i ndicator
along with the downlink nessages fromthe primary
cell 808a. Then, the WIRU 802 recei ves nessages from
the non-primary cells 808b indicated by the shared
channel indicator. Wth this schene, it is possible
to | ower the nunber of channels that the WRU .802
shoubehesw@t t or . The WIRU 802 t hen conbrar@sowire:s
messages received from all the i nvol ved cel l's 808
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conmuni cat ed between network entities to support EU
operation. The information includes, but is not
limted to, information related to an active set,
information regarding a primary Node-B if the system
so designates, EU scheduling/rate information, and
ACK/ NACK status information. [0062] An RNC 1006

mai ntai ns an active set of cells for handover. The
RNC 1006 sel ects and renoves cells in the active set
based on neasurenents reported from Node-Bs 1004a,
100+b2eangdst he WIRU 1002 and on avai | abra/usamipgs2s
resources. Once the RNC 1006 selects cells for the

act isygaﬁgﬁothetmuwpvﬂ%@s&@ﬂaﬁmwﬁ@mmeg colsAE

Node- Bs *1“”? errleti'imetmhrgdme RU 1002 to informthe
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sel ectj on o ma Node
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10042p2ifigdy gy priginfey & BIC ﬁ% F°o ﬁﬁﬁ%éﬁlﬂﬁ@ésvﬁﬁ%%vﬁa

I e pCnfbredtidpyto hiaodBRYS. 1002. [ 0064] Duri ng soft

handeégr, Omkuye fohQ dRELATE Y=o 6®o Br 104 Anspesh ffns
schegl ﬂ%ﬁ%oﬁ!‘&hﬁé%h%'s&ghaﬁ&%&n Ec@cﬁé%H!e%é HheQrds € WIRU

1002. i | he "RNC. 1006
o0 S R PR IR AP gtk s S KL gl L ng
or i tthii seringeNEeBs p gpfer By ef#’fo’ea&ﬁovqrh@mﬂ?ﬂe BogB*ithen

I nf Cfepdnaf@nfor fmpliat; he Nedet iBentldO4bbodkplting oaly Wdicat | on
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g at ao?%%rtg,gétea %et@la %@%ﬂ poNB@’g’ 09%?13:% rr; ?fhp t he
Nod &P B “sa PP T A

pr odefergeEs leﬁards@t & pgparE Npdeghhif §1Pec%YFte% lin Agsighadest BY t he
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A A e e R
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described in the preferred enbodi ments in particul ar
conbi nati ons, each feature or elenent can be used

al one without the other features and el enments of the
preferred enbodi nents or in various conbinations with
or wthout other features and elenents of the
present invention. -15 CLAIMS 1. A nethod for
operating hybrid automatic repeat request (H ARQ,
the nethod conprising: receiving a data packet from
a wreless transmt/receive unit (WRU); decoding

t hewalatsazzpacket ; sendi ng an acknow edgeariEspo2R8K) t o
a radio network controller (RNC) if the data packet

| S S‘b&ﬁ&ﬁ&%&ﬁlw thé’acgﬁ@:@ qggxnesga% ﬁla}‘fﬂer&gnsﬁﬂted using existin,

gﬁﬁ% snent ,% deci Si Lon fro fwe RNC,
%%l% ecl.si on e|n ere 1S &t 1east one
ACK §F8m NdHa=rgEe BV %r\e&@w&aﬁw@ el e Rdde | 1
t herl@0Zmgpy W@NW@MM@@O&B 108daaind airendividBrg t he
ACK/iNAEctRle st 34 Bid-prithady NRdWEROD4L dRring e bAidvi0dhof
cl alsmc&mms;laﬁfummmmamase&owﬁ P 0Shafce 20 dredtlf T €1
\’\’f‘er}e%@e{ﬁ%ﬁj%&%ﬁﬁ‘ﬁ'ﬁ EEFHL PO NG G 3. A
0 %eratl ng hy% AULORRTT e repea Tequest
( H AReye by fha WE, d conprising: receiving a data

p ack¥E4fro rﬂuaﬂwtﬁéﬂlaﬁb@r, topla B i dodsiB/ B04Hetforpy\TRU) ;
dec aehedifnd dh®asel @iy -pRCkBirceS® BE WIBU 2002. aekipiatyedge ment
( ACI) 108QtdRorkOint hﬁc%%uf A HAdQnDRLIRI Kb, NBaP

g Sggrignah?%gls L&r lwgtm dﬁé frame R/roqo I.al‘hp %% e.\lBOG tﬁendlg'grgug negl

ACKPHBHY %Iadlz ﬁawoéﬂﬁ@ﬁﬂm&h eﬂemﬂ@eﬁs orFharrgHigche RNC,

an T@ERd dae This mlsbainnlel oma fBAT ¢r withio the EUdram¢ prtecglst  one

ACK Atterastvig den-Reman tod-BNAMKD olle 6é SifdReddgi trgNDEde | f

t her ﬁ)eéd&e&@set%%ﬁ £19£ﬁa5 Q%Mﬁh@&nod%achﬁtﬁs ntg(g of

cI al Qg 3 %%Tr%t hﬁr corrpr | Si rmd& 190% | n%mafk%of ou{ fer
€

de& iy SRl ved 1 16 5.
A wé”tnﬁﬁﬂusﬂyd Fw’ﬁﬁeﬂ‘%‘t ‘ihf‘F@‘elﬁ?EﬂPf’”&ené &ftfﬁﬁﬁf*ﬁ"‘é““is é‘ﬂf@é‘fm
r eqe@stued b thR@mant Frde-B f¥hod conprising: receiving a
dat avopmCk etarhduginiha fadture k@IS Gmb it AT SHE prdsdn® 6Rdntieh i t
( Wr IRglrﬂmd in the preferred embodiments in particular combinations, each featare
or element can be used alone‘without the other features and elements of the

preferred embpdiments or in various combinations with or without other features

. and elements of the present invention.
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decodi ng the data packet; sending an acknow edgenent

(ACK) to a Node-B coordinator if the data packet is

successful |l y decoded; receiving an

ACK/ non- acknowl edgenent ( NACK) decision fromthe

Node- B coordi nator, a%@eci sion being made if

there is at | east one Al rom Node-Bs and a NACK

deci sion being made if there is no ACK fromthe

Node- Bs; and forwardin he ACK/ NACK deci si on h

LUTRUA Tethcs, fo7 (RCRRRE AYBFAROMAtIc FBear AeGst OFARQ): the

- .S designated as a primary Node-B only the

methoa%?ﬁ%ﬁarg;n%ibde-B perfornms an increnmental conbining. 7.

rEbeivive Hddt:opaciaifb avbebiss tramopitiregaive Mot VEERU);

&grfprm only automatic repeat request ARQ 8. The

pding the detaparketaher ei n non-pri mary Node- Bs

t ' I i

TRAMEbh Ak CRi S PACRE RS BPRGHE PRI RNC) if
the datd\NpalekeBss baccdafulipaleeddsas a prinary Node-B and both

e B T e ane el TR e AL o,
ACK de?%ti(%l Bgﬁlge%lﬁﬁg ﬁg Qhﬂ&% atl 60t bhi @8R I Node-Bs and a NACK

ransms process and WIRU i dentity. 10.
decisionThn el ddecif ohewd ®inn ACEh&omi thet NedaABRUAD@Cei ves t he

ACK/ NACK . decj_si m. an de-B.in an active set
fgrwargng the Aﬁ%’é@@@g%ﬂtﬁw t‘i"\?]ée ﬁﬁ%ﬁ recei ves the
ACK/ NACK deci sion froma Node-B by which the WIRU i s

served during not in soft handover. 11. A Node-B for
20per Thi mgethylrof dlednt dietther cappasingquest (H ARQ) ,

the _Node-B comprising: ar Lver. for., receivj a

dat allgseRg polb nianen Al Hefistopriadereeed fippd the RNC.
(WIRU) ; a decoder for decoding the data packet; and

an HARQ entity configured to send a positive
3ackndwinetigaifartopeASKn g thyberid patiircatie rewnalt reanestdH-aRQ), the

~ (RNO) .i.f the data packet is successfully decoded and
method cgm@ripdngin  ACK/ negati ve acknow edgerent  ( NACK)

xg%&mgga dht® ghélb& BNG 2RGrel SR iMah e Hhe cACKAMAIW TRU);
e WRU

ecision to RU, wherein an ACK deci si-on being
darddingf thiehbate pasket; | east one ACK from Node-Bs and a

s _%ggiasc' how Ség%%ae”xﬁ‘_jﬁéﬁ) bét%e{oetﬂesm@%dfé bR twork
‘controller (RNQ) if the data packet is decoded successfully; and
receiving an ACK/non-acknowledgement (NACK) decision from the RNC, an
ACK decision.being made if there is at least one ACK from Node-Bs and a NACK
decision being made if there is no ACK from the Node-Bs.

4. The method of claim 3 further comprising:

flushing a soft buffer when an ACK decision is received from the RNC.
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18 12. The Node-B of claim 11 further conprising: a
soft buffer for storing the data packet, the soft
buf fer being flushed when an ACK decision is
received fromthe RNC. 13. A Node-B for operating
hybrid automatic repeat request (H ARQ, the Node-B
conprising: a receiver for receiving a data packet
froma wireless transmt/receive unit (WRU); a
decoder for decoding the data packet; and an H ARQ
entity configured to send an acknow edgenent (ACK)

oy et oA BuRERIGE Kol ORUEROLE T ARQ), the

methodlc@ffiringn ACK/ negative acknow edgenent (NACK)
decision fromthe RNC, an_ACK deci sion being &%@%
reigeveng & data paglet fapm wicelessiirnBRBIBECRiNg ULt o
if there is no ACK fromthe
(i%gdﬁgﬁ]f ﬂltﬁgpa%gﬁl\bde B of claim 1l wherein one of
dduditNpder BekBowRsliggmaine dACK R tprd MNode-B Nadedidasod if the data

only the r|rmry Node- B perfornms an increnental
- packet isavispanshigly decodgle Node- B of clai m 14 wherein

e T 5 PG PR 0, ot

coordinfy®; 1 IATK debipéter Bsinkrmaadaifithend i aiclensieatd ﬁ&l@ﬂodfd\Tode-Bs

dat a ackets to the RNC. 17. The

and a NMeK degisipiebeimgrmadagidders s no 44k a%gaeﬁgﬁﬁm Héry

non-primary-

%&gyﬁn@%ﬂe?@%%eﬁ%@éﬁttgﬁﬂg ngﬁl ng and each
Node-B transmts data packet along with
i.dentification of transm ssion and H ARQ process and
WRU identity. 18. A Node-B for operating hybrid
automati c repeat request (H ARQ, the Node-B
conprising: a receiver for receiving a data packet
froma wireless transmt/receive unit (WIRU); a
decoder for decoding the data packet; and an H ARQ
entity configured to send an acknow edgenent (ACK) to
a Node-B coordinator if the data packet is
successful |l y decoded, receive an ACK/ negative
acknow edgenent (NACK) decision fromthe Node-B
coordi nator, and forward the ACK/ NACK decision to
the WIRU, wherein an ACK decision is nmade if there is
at | east one

17



ACK from Node-Bs and a NACK decision is made if there
is no ACK fromthe Node-Bs 19. A nethod for operating
hybrid autonmatic repeat request (HARQ during a
softer handover 20 the met hod conprising: a Node-B

a ece‘I‘E' r}get oia éla_{rﬁ‘qf% b8 nCS lttzf dﬁ%r N'bﬁ!sjfgldlsb esﬁ%?ated as a

hbde ransm omawre

prlmar}i NadsB &12‘157&@1@ Iptﬁnuﬁy NOGWB?b@rfbtrﬁs an iaokvanadd] campbimikg.
(EU) channel; the Node-B conbi ning the data packet
recei ved fron1the cells; the Node-B decoding the

rCOTOIRE Bl BRGRL: Ul NSRRI H0S B portorm only

automaﬁiatrapéh’t@éqhestSARQCcessfuI |y decoded and a
non- acknow edgenment (NACK) if the conbi ned data
packet is not successfully decoded via at | east one

RS, AT AR o o

conblnes a packets recelv

correctl?ﬂb@ic&dﬂﬁtﬁq;ra&keg; te)ruh@rRNﬁ}eck on the data packets.
21. The nethod of claim 19 wherein an error check on
the data packets received fromthe WIRU is perforned

gbef O‘T‘ﬁa%ggﬁioﬁgofta Hg at %h@?&.lﬁecs 8 thIRGA Br%‘g%k@si’zgnated as a

f hat assed error ch are co
primaryl Nadot had blfthctl&} pni:rﬂal\yfﬂbée-& and el -prinmrgeSbdm B gebrform

as a primary _ cell, an r_cells are desi ted, as
an incrgmefaly FomRIYIngerRd oA PhodeTR RonSRtec Agfampasket aldhy with

 idensifif oA E DA H AR BRRE T R e

nethod of claim 23 wherein the prinary cell sends a

shared channgel |nd|cato i ndi hannel s
18hi cAbe Heethad oksipiredevbersias TR hd ACK/NACK

de<:1smﬁ1 %np Ehg% Ya& g 18 anz%twy]seetr@m g@ft ]&hﬁicﬁbg 2 Whe "8k "WTRU

primary cell transmts ownl I nk nmessages to
recelvest hﬁe \AREKI NI €N d esisfdre froma rd Neede: B 2y éhiclA the dC IR ais served
operatin brid automatic repeat request (H ARQ
d““ng%ﬁﬁﬁhﬁﬁ%g%%¥¥@F handover, the Node-B conprising: 2la
an H ARQ process for perforning H ARQ operation for a
wireless transmt/receive unit (WRU);
11. A Node-B for operating hybrid automatic repeat request (H-ARQ), the

Node-B comprising:

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

a decoder for decoding the data packet; and

an H-ARQ entity configured to send a positive acknowledgement (ACK) to a
radio network controller (RNC) if the data packet is successfully decoded and
receive an ACK/negative acknowledgement (NACK) decision from the RNC and
forward the ACK/NACK decision to the WTRU, wherein an ACK decision being
made if there is at least one ACK from Node-Bs and a NACK decision being made if
there is no ACK from the Node-Bs

18



a receiver for receiving a data packet fromthe WRU

via an enhanced uplink (EU channel through at | east

two cells controlled by the Node-B; and a decoder for

conmbi ning the data packet received fromthe cells and

decodi ng the conbi ned data packet, wherein the H ARQ

process sends an acknow edgenent (ACK) to the WRU

if the conbined data packet received via the cells is

successful | y decoded and, sends a non-acknow edgenent

1@NACR‘}1 Noge® efreppilly HarthesispBodisiBg’a packet is not ,

oiaf B SREERE TS dafe palee 208 S Yl Shding Hushod when

an ACK@&’@SIUEQS facemddnomelHesRINAOd perfornms an error check

on the conbi ned data packet. 28. The Node-B of claim

26 wherein the decoder conbi nes data packets that

ave p .
EXRR 30 GhodpBRid deoh i MG icgleSt QI ARQ), the

bﬁxkeBaﬁﬂq@ﬁﬂ@g cells are deS|gnated as a non-primary cell

30. The Node-B of claim 29 wherein the ACK/ NACK.is

asxqgﬁla'leé dox; receavingouiata wackah %@F‘l Shwirele SSytransmltfl‘ece“’e unit

urality of WIRUs. 31. The Node-B of claim 30

WVIRU&herein the primary cell sends a shared channel

a dudbéat for diemﬂmgtthsgiam@anbéts ahd which the WIRU may

COVY MR
WTRU tsagn?tn%n} o &ge\?%%rkgémggﬁﬁzgﬁ%lgho dtf hee WRY g% successfully

for transferring
decoded/\hﬁélreﬁeivé IaanA@K/ﬁémwg/&ckttdeth (NpER)fdarision from the
i nformation to. suppart, hanced  upl i nk 0 [
RNC, s hCKiiecifuem bamEsmane §f Ripreop et gt Npde 28 and a
r VAR & cific
N B e B R Neiter e to
utilize the WIRU-specific information in operation of
EU transm ssion. 34. The nethod of claim 33 wherein
the WIRU-specific information is information
regardi ng active set of Node-Bs for soft handover.
35. The nethod of claim 33 further conprising:
designating a primary Node-B anong Node-Bs in an
active set, wherein the WIRU
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specific information is information regardi ng the
pri mary Node-B. 36. The nethod of claim3 5 wherein
the primary Node-B is designated by a radio network
controller (RNC). 37. The nmethod of claim 35 wherein
the primary Node-B is designated by a wreless
14.r argi KddeeB oif ¢hinriltwiidtdiRldne af thet YiadeNB ded Bigriatedtas@ primary
active set. 38, The nethod of claim35 further :
Node-B gy S mginarn o i Parrosms s s rgeielfomiing
information to a radio network controller (RNC),
wherein the RNC forwards the scheduling information
15.0 - PNddeed yofNatemBs 4 3erelin enaveprimoaryoNodedBsmp8Borm  only
Wherein the primary Node-B perforns hybrid-automatic
automati¢ gpearequsgi@t QL H ARQ, and the WIRU- specific
information is an acknow edge/ non- acknow edge
(ACK/ NACK) signaling to -a radio network controller
1. RNOQhe X0de-B phdilamnés wehdeeinothe r min-pnimgNSpd¢-Bs transmit only
transferring w reﬂll?eMransm t/receive unit
correctly dg qitq e tion to support enhanced
uplink (EU) operation, the RNC conprising: 23 a
transcei ver; and a processor for obtaining ]
- 1TWTRUItepéadef B of clafroritavlicosin and of thadsdderBy isgesipaatefr|a primary
S ific infor ion_to de-Bs to abl e t he Node- Bs :
Node-B T Bty s rais e Bod] BTG NIRE RSPt o Thcremental
combini 3o NRfe-I-Hah§B RS Thia Paeket Aong WEh NGt iGtattdbMrd8mission
erein the WIRU-specific information is information
and H-AR@Qguodisnapda®iiiRlé idmstitsf. or soft handover. 42. The RNC
of claim40 wherein the WIRU-specific information is
information regarding a primary Node-B. 43. The RNC
189 A algae4R foMpeiting i Brid\ERdnspie ¢éfeatreg ds0 (HRARQY thsNode-B
~an acknow edge/ non-acknow edge (ACK/ NACK) signaling.
comprisipgl WD 2005/ 022798 PCTI US2004/ 027526 1/9 106 100 A/ N

a%v%l}s\%\l& reR%li%Jﬁ%\Ll dgﬁgg%ﬁq}lrong RN i SRR unit (WTRU),

a decoder for decoding the data packet; and '

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

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

during a softer handover,
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NON- PRI MARY NODE- B PRI MARY NODE-B 104b DATA PACKET

104da A/N DECISION WRU 102 FIG to 206 200 A/N

DECI SI ON RNC A/ N DECI SI ON CRC/ DATA CRC/ DATA PACKET

PACKET NODE-B NODE-B 204a DATA PACKET DATA PACKET

204b CRC WIRU CRC 202 FIG 2A WD 2005/ 022798

PCT/ US2004/ 027526 2/s 150 RNC DESI GNATES ONE NODE
the metBA® cOmPRSMARY NODE- B, 152 AND OTHER NCODE-Bs AS NON

PRI MARY NODE-Bs AT LEAST TWO NODE- Bs II\I%LUDI '\ﬁ
apNpisBy reqeDENE, Yiu at fezest) typo cption copiepdted brcdierNedgiBre data

packet Sl d ST AR RS Wik pfpenced

uplink (FRANSMnhS; THE DATA PACKET TO THE RNC | F ERRO? CHECK
th oo i Gonbizing tko de6y papkReBre MR REDRell SENDS
tPéA‘E%dg%EJ;)dIQg the combined data packet; and
the Node-B sending an acknowledgement (ACK) to the WTRU if the
combined data packet is successfully decoded and a non-acknowledgement (NACK)

if the combined data packet is not successfully decoded via at least one cell.

20. The method of claim 19 wherein the Node-B combines the data packets

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

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

packets that have passed the error check are combined.

22. 'The method of claim 19 wherein one cell 1s designated as a pri.m'ary

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

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

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

from the non-primary cells.

95. The method of claim 22 wherein only the primary cell transmits
downlink messages to the WTRU during softer handover.
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THE RNC ONLY | F ERROR CHECK RESULTS ACK. THE RNC
SENDS ACKI NACK DECI SI ON TO THE PRI MARY

NODE- BTOBESENTTOTHE 160 WIRU. END FIG | B WO

2005/ 022798 PCT/ US20041027526 3/9 250 AT LEAST TWD

-B AV E T . -

e eV Jol tadsass p P e ke el gt (T ARQ)
during MNebiteBhaxdNor FRROREHB@On2mGsingBESULTS TO THE RNC AND

THE WIRU. 258 / 260 IS THERE AT LEAST ONE NO | S THERE
AT LEAST ONE NO ACKATTHE WIRU? ACKATTHE RNC? 262 YES
264 268 YES 270 WRU WIRU THE RNC THE RNC TRANSM TS
TRANSM TS SENDS ACK SENDS NACK NEXT DATA THE
PREVI QUS TO NODE-Bs TO NCODE- Bs PACKET DATA PACKET
272 NODE- Bs REFRESH BUFFER UPON RECElI PT OF THE
DECI SION FROM THE RNC FI G 2B END WO 2005/ 022798
PCT/ US2004/ 027526 4/ 9

21a



306 300 RNC 308 A/ N DECI SI ON NODE- B COORDI NATOR IMN
DECI SION CRC CRC NCODE-B NODE-B 304a DATA PACKET
DATA PACKET 304b A/ N DECI SI ON WIRU A/ N DECI SI ON 1302
FIG 3A 406 400 A/N DECI SION RNC A/ N DECI SION CRC

= A MRERF TSN A ACRETOAOUTE A NCRE! 8GR W i Wireless

transmibE&deBrObnit (WIDRUF G 4A WD 20051022798
PCT/ US2004/ 027526 5/ 9 35Q0 AT LEAST _TWO. NODE- Bs, 352
aRECEY EODATeei pASE A tERPRS q&eﬁfi@mthaw viacapeRpapged uplink

R e i A

a JaCRRINAT CRub3nihe 1hs ddiaREAket cABSTvdANEoMKheGRINGNd decoding

REFRESHVENT. OF A BUFFER?
the combined data packet,

wherein the H-ARQ process sends an acknowledgement (ACK) to the WTRU

if the combined data packet received via the cells is successfully decoded and sends
a non-acknowledgement (NACK) to the WI'RU if the combined data packet is not
successfully decoded.

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

received from the cells and performs an error check on the combined data packet.

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

that have passed an error check.

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

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

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

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

32. The Node-B of claim 29 wherein only the primary cell fransmits

downlink messages to the WTRU during softer handover.
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360 YES 364 NODE-B COCORDI NATOR SENDS NODE- B

COCRDI NATOR SENDS ACK TO ALL NODE-Bs. NACK TO ALL
NCDE-Bs. 362 366 NODE-Bs SEND ACK TO THE NODE- Bs
SEND NACK TO THE WRU AND REFRESH BUFFER. WIRU. END
FIG 3B WO 2005/ 022798 PCT/ US2004/ 027526 6/9 450 #AA
TWO NODE-Bs 452 TA PACKET FROM WRU. NODE- Bs PERFORM
ERROR 454 CHECK ON THE DATA PACKET. D ERROR CHECK

TR A R N

specific Iﬂ%ﬂﬁﬁon‘k@%u Qrt IR-Be wpENR AN el HhohODE- Bs SEND
TO THE AND REFRESH BUFFER, WIRU. END FI G

4B V\D 20051022798 PCT/ US2004/ 027526 500 7/9
STREAMLI NED H ARQ (LAYER 2) CONNECTI ON ( LAYER 2)
502 NODE- B 506
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508a 504a 510a WIRU 504b 510b RNC H ARQ ( LAYER 2)
NODE- B 508b STREAMLINED FIG 5 CONNECTI ON ( LAYER 2)
606 600 AM DECI SI ON CRNC A/ N DECI SI ON  ( OPTI ONAL)
CRC/ DATA CRC/ DATA PACKET PACKET NON PRI MARY NODE- B
, the meth%Rl:cM‘iﬁYsh&@E- B 604b DATA PACKET DATA PACKET 604a
~ WIRU_AM DECI SLON FIG . 6 602 707 700 A/ N DECI SI ON
obtagrng W Y specf indpyaation; fACKET CETA~ DECI S| ON CRNC

' DAT P . A
e RN O EAGHEE )l ER L PR B
utilize the NONRPREMARY iNGREatRB AR JWeRYi oNGDET Brankfddsioh. DATA PACKET
DATA PACKET WIRU A NDECISION FIG 7 702 WO

2005/ 022798 PCT/ US2004/ 027526 8/9 RNC 806 800

34 glg:)%hg m%%dso%{a%g%% W@qu{n%gg %%nggéﬁc VR, 204 £ G

information regarding active set of Node-Bs for soft bandover.

35.  The method of claim 33 further comprising:
designating a primary Node-B among Node-Bs in an active set, wherein the WIRU-

specific information is information regarding the primary Node-B.

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

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

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

38.  The method of claim 35 further comprising:
the WTRU transmitting scheduling information to a radio network controller (RNC),
wherein the RNC forwards the scheduling information to non-primary Node-Bs.

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

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

comprising:
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850 ESTABLI SH CONNECTI ONS TO AT LEAST TWD 852 CELLS
THAT BELONG TO THE SAME NODE-B. 1 RECEI VE DATA
PACKETS AT EACH CELL. 854 EACH CELL FORWARDS DATA
PACKETS TO 856 THE NODE-B. SEND ACK/ NACK TO WIRU.

858 END FIG 8B WD 2005/ 022798 PCT/ US2004/ 027526 9/ 9

5900 890 RNC 906 NODE-B 904 C WIRU 912 902 FI G

a DrockEde 40 88tainNC WERERIBEMIARY N A MAGRY andNElbrsfBrriNgDhe BVTRU-
004b 1004a WRU 1002 FIG_ 10 . ' .
specific information to Node-Bs to enable the Node-Bs to utilize the WTRU-specific

information in operation of EU transmission

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

regarding active set for soft handover.

42.  The RNC of claim 40 wherein the WTRU-specific information is information
regarding a primary Node-B.

"43.  The RNC of claim 42 wherein the WTRU-specific information is an
acknowledge/non-acknowledge (ACK/NACK) signaling.
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