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present invention relates to the field of wireless
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frequency division duplex (FDD) or time division

[@ogziex (TDD) syst erpIHIA9P04] TBAGKGRONNFEONO005] Met hods
for inproving uplink coverage, throu%hput and

PPeFsm ssifba Imreeandy iaveniden r aeletss b nbha niielsk | ofat wireless

g Qe PR SRR AL o AEFEL o ing
de&bmmhm laﬁﬁh]tﬂﬂﬂl wirelesscriiiicatiandyystdre/euchED a frequency
plink. e nts". 0006 [ del y antici pated
Hhsion aragrOPoos pesirnederlgs TOD REutre (bace
station) will take over the responsibility of
schedul i ng and assi gni ng IEl i Nk resources (physical

[0Aedinel s) to users. ThBASTHKGBOMMDi s that Node-B can

mor C sign e adj o
BRE8,- cos MisThdS B TR A, (RRBNEAD thbhehRi} Oand
ﬂﬂ&ﬁéfhﬁfslém@lolﬁtéllfﬂcltj afe (diientlyebeihg investighiNd hetri]:hirﬂs generatlon
coarse, . overa tro sim roach has
mﬁw&@w&%@&ﬁ dn tiwe fsmteamdffﬁfﬂﬁ@ Teage 6 <§zé wniygrsgl mobile
t@%?émﬂhﬂhcmds QU kUMT 6} tROSTD) ﬁﬁﬁ?ﬁ%}lhhﬁcéﬁ%ﬂts”

FDD and T nmodes. is al So envi si oned
[Dhesle cltuts wibelysatiipdted rthebgndnhtr toalchieie these goals, Node-B

ran ocessed bet | ess .. )

F‘%ﬁw ‘@ﬂ@i"‘\%& O%Fh "?‘e(rﬁﬁfﬁﬂfm%eﬁtd of Sc}’t?ﬁu“@&? g4g assigning uplink
fe8bu1REd (pk@klcbb\éhaﬁufw@ &6 BBl m&?ﬁhﬂi&%% that Nole-B can make
common tinme interval. One exa e of this would be

wev effiripabdecidorund @Pnegmyhm wfw re9BYGes 0 AEBAtpE basis
ﬁe%ﬁe%%‘nafl &HY ?asdm Gl &htl%'ll@? \k/‘%ﬁ‘%vleﬁﬂef € %ﬁzé Qs coarse

repeat  request oper at’i on where eac
dvieaald corgsol0 A simylar epproaeh has diréddyr lsen atﬂLopmelrmcbhe downlmk for

I%@ggsa n?{ﬂﬁil,cgl{] speea J%Wnin(ficp%séf(gtualtclcgssr(%lyﬁ)din%tm FDD
and TDD modes.

[00071 It is also envisioned there could be several independent uplink

transmissions processed between a wireless transmit/receive unit (WTRU) and a
universal terrestrial radio access network (UTRAN) within a common time
interval. One example of this would be medium access control (MAC) layer
hybrid automatlic repeat request (HARQ) or simply MAC layer automatic repeat
request (ARQ) operation where each individual transmission may require a
different number of retransmissions to be successfully received by UTRAN. To
limit the impact on system architecture, it is expected that protocol layers above
the MAC should not be affected by introduction of the enhanced uplink dedicated
channel (EU-DCH). One requirement that is introduced by this is the in-
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limt the inpact on systemarchitecture, it is

expected that protocol |ayers above the MAC shoul d
wmoioshes4ed f ect ed by i ntroduction of the enhancedI/ugtons1636376
dedi cated channel (EU-DCH). One requirenent that is

éﬁ@{il%%%%g% ﬂgg%éa;sf gﬁ thSrddiG1ihR cont}omL@%étQ%&‘igﬁer Therefore

sequence data delivéry to the radio
diinillar ¢o HSIMPA @Bhﬁ)tloprmtthe dowindipky a UrTﬁAEfmmderlag fgrhciion is

rre@dgff te R e dneerishy oo bRy (8 rafg it Bidbopmgnee gonerated

Wﬂ{[ﬂm alpgks according to the sequence
[8enerat ed by the WIRU RLC entity. [0Q008] A soft

80%lov eh sefbindovir wapsrdiyerdiyoparigreawtes Feniiglized control of uplink
&a%ﬁfi{sgk%sﬁﬁ Qacﬁ%l \rvﬁl!un QE aclt'i% ée?.kIhetaEt‘Wé%QE 119:'ﬂ§le laPluFaiﬁ%ﬁ)f Node-
ce W In

an active set active t may
Bs. Retramsimiigsiono fire NertbeatedBaitil fRetessEmnsBissiosis mahzgidwyet la#séone of

n essf transm ssi an s re t
ot BE T RESROML eSS e Sy f B v g brore,
diﬂb@ﬁ abthpled s@tlof ailctessrlil thanem s cigiRg notiar silabledyithirSdng 6 Mode-B,

| ete set of successful transm ssj.ons may not be

ra origp PEsuRFasHikrapisepRs RpRAs beaccomplidedier i ng of
successful transm ssions cannot be acconpli shed.
[ 0009] SUMVARY [0010] The present invention is
0609t ed to a net hod and apaMMABYfor processing data

ks dury ng soft .handovert a ar at nmay, be a
'@b?@l ess %S%Fﬁﬁ‘?néalﬁ %%tl%‘%/ést é"rﬁfl < faa.%etﬁkgflv%ﬁapparatus for
51084 Ssld @dta(R: dRifrindsofftTh BtioRbe dTﬁé appatatud hﬁ}y beTahQueless
W rel ess communi cati on system i ncludes _at | east

eontareisatiop sysfRm, 8 sadiomghnerkaontiollestilyC Mc?@lBiiegﬁﬁ‘i?d&ﬁc‘ﬂt
R S e
dofitch axatoiven(EIf-SHO N edeBa gnd aﬂlRNC Eaeh Noded%/daédodes a received

e sl 5 s HBE Chortpd BRI BE TING Bafl e iiitiom of

% a@&d?n% fe'sﬁltd?é | B@yclidkeaih@in &bkl (CRCPI HABSE RNC receives at
success decoded data bl ocks to provi de

lneastsmmy@f agareapefuflytdscodegiiata ﬂnlféﬂﬂfo tlst RN&yeyes a yefordering
A S O R 88 B o AR b er
ddlvees $6 highyr gestoctd dlayedat if thle RIKCarepdiess moretHaN@riescopy of a
seuictcgses%ul?y (fecoé{ec{1 gatlaQN%cgi the C(Hlscargs trilteregiltra su%cessfully decoded
data block copies. The RNC is either a serving-RNC (S-RNC) or a controlling-
RNC (C-RNC). Each Node-B includes a medium access control (MAC) entity that
handles enhanced uplink dedicated channel (EU-DCH) functionalities.

[0011] BRIEF DESCRIPTION OF THE DRAWING(S)
[0012] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example, and to

be understood in conjunction with the accompanying drawings wherein:
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RNC (C-RNC). Each Node-B includes a nmedi um access

control (MAC) entity that handl es enhanced uplink
waeledsos4erl channel (EU-DCH) functionalities. [POWL$2004/036376

BRI EF DESCRI PTI ON OF THE DRAW NE S) [0012] A nore

il ed ynd .andi j ' h d f '
ORI, SRR Bl Pl
BHov&Rinyy deey Blbclex il eervingtRNC ibe atool@sisde0@dtt m preferred

conjunction wth the acconpanyi ng draw ngs wherein: -2
e adimsnd aBEsPIesstUSYeRfAYTH36376 [00131 Figure 1 is a

Poegk di a@*’i@{agegé gf‘g\gﬁéﬁ&%% of %ﬂp&}b@ésfsafﬂca{aiﬁg;%@aﬁba Ueps for

processi ng s in a serving-RNC I n accordance
miotéssingpdathdlocks inéhbegstemmif Fagutens present i nventi on;

[h@? 41 Fi qure ér.is Eﬂlégwchart of.aeprocess i.ncl udi n% P
od st epRPers a;??%c agtamn of & Wirgless pammmjication system for
Hocddstiy Bathy bloBREL & aFdoRtioBlink-RNG D heedrddhagwam M akternate

W rel ess communi cation systemfor processing data

ernbediment of theopresent inMepi@uc and accordance with an

rnat e ogli r ' L on.;
D1 iR LS o O B GelLs LRUERL Mol bteps for
petdmthgsdapdlécks inghe spssmng Righie | ocks in the system
of Figure 3. [00171 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT(S) [00181 The present invention

q(v;oh*n bePas wW PREORIETION oFerge PREFERRED ANBODIMENT(S)

gures wherein like nunerals represent |ike el enents
OAL8lughoufThe peoawtl ingensight will behdescaibail nwitbgrefergmpesto the
hncl.ud

but | e .
AR D P Sy O BT 4R
j0agsr, oHeaeyftet Hes tekrinpeolody "WVYRTE indpddéd leutds not limited to a

operatjng i Wi re| ess envirgnnent. en_referred to
W@aﬁkpé?Qf}tRH%')t*’eﬁnﬁLﬁ%ﬁ nv%ﬁgg i pb e P b RREer,
ora héd Wﬁ% efddAce GpdBRST @pex@tﬁl'fgtiﬁ aGARd1E& dn¥ironAfant. When

access pol'nt or any other type of interfacing device
teflerzedvia ldresfen e teonrimology '{@@Q Statipne inpledasbut is not limited to

:11 RI\(/)SQ-%, g%itgaanggllgrl;l ra}l r.f!l%cresg B&lnlt 33 grlu? ogh%r I}%% of '%I%Egrfa%ﬂldg device
in a wireless environment.

[0020] The present invention may be further applicable to TDD, FDD, and
time division synchronous code division multiple access (TD-SCDMA), as applied
to UMTS, CDMA 2000 and CDMA in general, but is envisaged to be applicable to
other wireless systems as well. With respect to CDMA2000, the present
invention may be implemented in EV-DO (i.e., data only) and EV-DV (i.e., data
and voice).

[0021] The features of the present invention may be incorporated into an
IC or be configured in a circuit comprising a multitude of interconnecting
components.

[0022] During soft handover, higher layers maintain an active subset of EU

cells for which EU-DCHs are maintained in a soft handover macro diversity
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time division synchronous code division nultiple

access (TD-SCDWRA), as applied to uMmrs, CDMA 2000 and
wEDMBoisseHeneral , but is envisaged to be appl i PehUS20040036376

other wireless systens as well. Wth respect to

0, the.present Invent] i,npl enent '
200 SN 8158 5l LONEP Ry e BT SRR ko
Ned&eBy. [00211 The features of the present invention

be incorporated into an |1C or be configured in

[g)‘f)%%]u. t cEngned shyws anireless eanprmistionsyateae 19t ipcluding an
SR8 LA ok P0%e twb) FE.SHD Noa@m/ﬁﬂ 1bA9 hﬁ‘iON%l%x%tmg

mal ntain an active subset of EU cel or whic
iBLhdoGHaNae avitinianp@iareel embadizeemt df ethd cpresemanventlon. One or

PR LS piderise BEHED SRETGe 105561 REFIGHeR ek BN Chips for
SHchWIRU wilh SOwilNode s6¥5 hah88232] 'Iﬁleg.’clARQlost&R@p@cesses for

Wi rel ess _conmuni cation system 100 incl udin

RNC
hasllned HiDCHLynciioralities arlospiodNp adias eptity GQQ@Aated within
éla#g'\p sﬁEc% P& jfﬂ@g% HO'NBGEY 990)CHmnt fb- &&%fl%%%ﬁ@ﬂon entity 115
i odi € present "1 nvention. e 8r nore
dommndatesgwithn bighen @oticbl ésyerd 5124 evithinl hee8{RNICat05 and

fhe S-RNC 105 f th, and without soft
R& ép asypfa ﬁ@tﬁguﬁ?grﬁyﬁﬁn% Bbs for handling
BoiCH fu m%a&@isldﬂ@ﬁc@&@of HPRIces 200 ﬁcM‘aGl%ﬁiemaﬂ éPs for

ocated wt each respective EU- SHO

MG%SH@ @a:taé)h%g ifeurmackelrlataunits (BDEs).do themisten 480 during a
SOfth‘ ggllelg a%’ aséoéil% é% Bffc%z(? &lfhﬁflﬁ &a?s 5 cgwo?v\%‘%gwed at

eEaQﬂZEU SH@ WodeB i $0 frofl DWAIRL ! I10étep 200 @aek ETREHO Node-B 110

etBies Ry RV i Pk A RO ooda dad bos s Yot to the S
gNU 165.21t SIddid I'B'énﬂjd%&f 'i;hatI éhcﬁtEU 46 Nad4lat Pl(MvﬂT |3'1ttempt to

., an EU data block), Is received at each
dézdde Beqer@df Ebhtxanvmmsmusn Veheptizre is @a@RCEQI-r&‘-@he EU-SHO

odes Lhe rece 0
]gb(g% ggul d:gpgo oggﬁrc} tgle rg?%% tb?ocﬁih Q Wée § li%Né I165 eless the
identity of the WTRU and logical channel/MAC d flow is known by other means.
All successfully decoded blocks with good CRC check results are forwarded to the
S-RNC 105.

[0025] Still referring to Figure 2, a determination is made as to whether or

not at least one copy of a successfully decoded data block is received by the S-
RNC 105 from an EU-SHO Node-B 110 (step 215). Ifitis determined in step 215
that the S-RNC 105 has not received any copy of a successfully decoded data
block, the forwarded data block is regarded as not having been correctly received
(step 220). If, in step 215, it is determined that at least one copy of a successfully
decoded data block has been received by the S-RNC 105 from an EU-SHO Node-B

110, a determination is then made as to whether or not multiple copies of the



RNC 105. It should be noted that each EU- SHO Node- B

110 will attenpt to decode received EU transm ssions.
wb@sotdes e is a CRC error, the EU-SHO Node- BPA1/0S2004/036376

cannot forward the received data block to the S-RNC

(%cgéss ;y%%% %&Qﬁlaot\?v%?%ﬁii?tﬁ% 5\/% Bzreﬁ }?Mﬁﬁef”’é}ﬁ E!I?%’}_{f(?i\lode Bs 110

anne means
(stepcz2nf ul | y decoded bl ocks vvi th good CRC check

results a for rded tqQ th 05 0025 Still
[PQ?ér ri ng-r[fsé é% getermings, ?Wﬁ%?f?ncq@ g sugegsstully

mgaé@&a&rblomﬁreafec&%@& Frogd ﬁlfﬁa@&Yt EU SHOUQ. &feiﬁg lillb}’ only one
decoded data b I's received by the S RNC 105 from

@py Billsho srkm@d IB am—o@@erelpg buspr (et shown) meumamadebb' a re-

oggﬁ Stng ?u%c%go&ce&%@tg flgg F@%&%\gé\ﬂ(? ?%gl ?sc‘ ac %Iitrect Clge{c%%gd qoy, block,

10 Ay S eh eerbirel cosiks bithe sgésestdllpdedodéd AataibIetkdee Hiscarded
correctly receive gstep 220). If, in step 215, it is
aalodatadetert230dast one copy of a successfully

@ gapded ggﬁlgﬁg},ﬂff 65%5 %g@uec%gmnfqe&nea HEta%lgﬂﬁﬁg %%essed

rom an B 171 mnation 1's
bmdhe as-orderivng fimactionr emtoty Ald nnrﬂhe BHNEsLAH. {he re-erdering

005/ 048 4,036 succ sful ecode
b‘&F oR, FRLY %fémrtgrﬁﬁgp }450 RS Bprae ﬁﬁg‘&ae %éghose
subfessfillye@ecddbd datdPR6Ls tHatsdreorrdotlg Q‘b@i‘?@d‘ﬁﬁtﬂeh@tordenng
mul tiple copies of the successfully_ decoded data

fyneldrn gpity &t e aslte sepnogt fr-eseswncedelgoy ke dlee Bigher Qrotocol'

fzg)e copy will be stored in a re-ordering buffer
lgﬂo%é own) nmintained by a re- ordering function

[0028% y 11Process 2@0 S-biehefidiebbexause dain bbeks yeceived fnoaddifferent

8 Subofeleps Mlleie Siniel idodaifdnarattee 1§ detivery to
ﬂh%%é‘l@é*ﬂro%&lﬂa&étsqg5 4Bfhe S-REA2T05. Finedd- Msdehﬁgﬂu@dhon entity

235, the successf U|:ﬁﬂ ecoded data block is processed

b lasetedewithire theng-BN@ kG50 lasrs prljanced uphi RRXET’s to be
ngess &]efo s&chggfﬁln 98ceﬂlﬂf%%t Iar ocgg@ Eydéﬂs{r’%ﬂgntot riﬁgl?erRI}l%ers

erforns a rée-or
1&&69&&&&10 bf whith NudiedB(dethat bio@i?ded redptionbfearhMTRU] tepulting in

tr]n%c;'%:ixgt?or{ c?f lE)Qseofr ﬁA%rcfja%Q Iar1]1% RLC recoveries.

[0029] Figure 3 shows a wireless communication system 300 including a C-
RNC 305 and at least two (2) EU-SHO Node-Bs 110 (110A ... 110N) operating in
accordance with an alternate embodiment of the present invention. One or more
re-ordering function entities 315 are implemented at the C-RNC 305 for support
of soft handover. The HARQ or ARQ processes for handling EU-DCH
functionalities are located in a MAC entity 320 located within each respective
EU-SHO Node-B 310. Each re-ordering function entity 315 communicates with
higher protocol layers 325 external to the C-RNC 305 and includes an associated

buffer (not shown).



function entity 115 so as to support in-sequence

delivery to the higher protocol, layers 125. [0028]
wore@sesE6200 i s beneficial because data bl ocksPCBUS100£086376

fron1different EU- SHO Node- Bs 110 can be conbi ned and

BPSREc ot  Fibnp 505G S5 MRS sekliitt Bofhod sgpe or

Iﬁx‘ée&tsiﬂgrﬂzﬁﬁ‘bl&cks ilel P U ginaithe Wy tRin33(N@urPn &G0 Bandover. In

al  ows enhanced upI ink MAC PDU s .to be processed for

sskan 4681 datarkdedkdi poAndild dp’f&iﬂé?k) derqopived att ea¢h @H HO Node-
r ece pfrl on o? each n%D%Tep\r/yte]is({:i Irbtal'éﬁ ?P?ﬁ%)hlg r é Idg&q%es the

ﬂeesise@ﬂawmodgtamdahd dBbddedeizta blickss ffr@@2ddd to b@e ICeRBIC 305.

ek 58 eSS0 g0 B S it 4 9 oivea
]ﬁﬂﬂt@fnsmtssﬂaillg NVheR ehateiif g CHC eA©S AW HT S N?)d@fB 310 cannot
al ternate enbodi nent of the resent i nventi on. One

fooward the vecdived ripta dheoki @nﬂ@n@ﬁN@sBO@l SlnéﬁSé the 1dent1ty of the

SV et KR RGeS RS s ljpBflphoane. an

dddeddchillyf doeodédivlatkswith gaod CROdieekl resmlta ah/&tbremdéd/to the C-
320 | ocated within each respective EU SHO Node-B 310.
-ordering function entity 315 communicates with

Pogher Pr et RcRbertiRyes Fl%?u%% 4ea<t1@fe9ﬁ]!m5t@oﬂ ﬁ@n&m@ommw or

and i ncl udes an associ a fer (not shown). -
2G5/ 104846% Oy /OGSLB@@WSS@@@?@W@@D@@P lﬂo@mserexleuvsd by the C-

%#@%3? R B i e e

li:H:HQ BRI BOh dadaeerecelived SiiyePoptO8t a uctabsfully Ql@zkoded data
an EU data bl ock) is received at each EU- S

oo thedaoged fath boaRuratdedtsehe B0 HONALERS 819 Tegarded
ata bl ock, and the

%‘g‘god}gﬁéﬁt gégfbgg%tu S %?%@ﬁ%‘ggt@ the C-RNC 305. It

©A82] d belfjdinedtephdlb,eicis BeteSineddbat a31l@asi lohe copy of a

SHerBIL et S BIosHINE bee S ROYS (B G100 AR oom an BU-

%ﬁloggg)@% Egsllqj ggﬁtgmndﬁtbﬁ ibkBEK nizdetdieto i¥e38Onot multiple
copies of the successfully Xecoded data block are received from different EU-SHO
Node-Bs 110 (step 425).

[0033] If step 425 determines that multiple copies of the successfully
decoded data block are received from different EU-SHO Node-Bs 310, only one
copy will be stored in a re-ordering buffer (not shown) maintained by a re-
ordering function entity 315 in the C-RNC 305 as a correctly received data block,
and any extra received copies of the successfully decoded data block are discarded
as redundant data (step 430).

[0034] Finally, in step 435, the successfully decoded data block is processed
by the re-ordering function entity 315 in the C-RNC 305, which performs a re-

ordering procedure on those successfully decoded data blocks that are correctly
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WRU and | ogi cal channel/MAC-d flow is known by ot her

means. All successfully decoded bl ocks with good CRC
web@skigiesul ts are forwarded to the G RNC 305PCT/08804/036376

Still referring to Flgure 4, a deternlnatlon i's made

as to.wh not, at..|l east.. o

e RSB B E AR BT 00 BL gyt fprspnence

RNGedPbo fHetiizher FidtSdoDldyeae325.310 (step 415). |f |t is

determ ned in step 415 _that the C RNC 305 has no

10888l ved Zrocesnfil isbenelciaklacapsh @%ﬁa&E@Bﬁwewgflﬁrom different
Wﬁgsﬁgge ﬁ;s%ﬁlﬁeaé Nhegknd 8@?@5&%‘1 ﬁé}ﬁ-e 'féi“d% Doy to

IS reg arde as not correct
ﬂlﬁdﬂgh@@r@ﬂtdﬂaﬁ&@ﬁ25 [ fo8itled that thaseslN etiB-BﬂE’»lO haved the same C-

BRECHER "l a0 Brosbrntig dhp sbre. fibel dtDop el b Re sefigwhat
ﬁanHQe@ﬁltﬁHe thhHE ﬁm:‘ii@g BrabdfiermgdRhetisn o4l SIRNE 1UBeFIowever

made as to whether or not nultiple_ copies of the

thigrestrietion iy offsetdrethemeonsisleseiions: &'of exanpleda bensiit of C-RNC
dlf t S

r&&&é% r&ﬁ‘?é(%}i?}:]eer{sﬂgfqﬁ ﬁ Al%flo?t p(a?:let?@% g’?}g% pex%&%ﬁaﬁlce bfeneﬁts of
mﬁm&ﬁsmfglthisylateiey adedel aﬁﬂebsltmrkmaihe art deuriag séft bemdover, it

d if t . EU- SHO Node-Bs 310, I 1 ‘
TOAFTRbIE todhagi e BB PRk SEhERISHentfs CrBp 207G all of
ﬂ?ﬂé R11E Shattd1d8h ithE abURE EPRRBE, iihdudike dells thet SeRtrdB8d by

as a correctly received data bl ock, and any extra
differentNodeeBs 880.0f t he successful |y decoded data bl ock

i sca as .red nda at a 003
Bbfef’| > Wits g8 /ARG Rhs B8 bRl Ahadly Bhywh il fescribed
| \bitn&@fewnd@rto gﬁasﬁdd ebibotitirerits; io iR be ﬁgdéxumﬁlbgrmhesétslkﬂ]edm

315 in the G 05, . which perforns a or dering
féxeoeé@ahwevafwr'\lfg@@g%&%@rw getadls Setibemagerhera without

¥ of iR Q0> a0431H8a h b

AR RE T PAESioBY of R g URESE horefaabore.
function entity 315 sd as to*support in-sequence
delivery to the higher protocol |ayers 325. [0035]

Process 400 is beneficial because data bl ocks received
fromdifferent



EU- SHO Node-Bs 310 can be conbi ned and organized in

sequence for delivery to the higher protocol |ayers
wW@2®5/046vi ded that these Node-Bs 310 have t hePGHDB2004036376

RNC 305. This is frequently the case, although its

applicability is sonewhat restrictive than

pl acing a re-ordering fungtlf in an S-RNC 105.

Wk veelaimédiss restriction is offset by ot her

consi derat| ons. For exanple, a beneflt of G R

oper ak-i on 1N & Wigelasseommataicalion gys FPAR@“@H&%IP% twalede-Bs

Q&f %%ﬂﬁer gwgﬁQ@Jﬂt}ﬁ}]le(RNE)qumﬂﬁ@% I*J]bﬁ]h gg\{}g%{le@ﬂ{ t@ntlty,

ood Int art sof t
ingtladdsfor pesessaing éaﬁadalbrdmeimurgmfnimndpwm khemetithd @mprising:

th - 5 f [ . th l.s that t
bt VB Beb et defidimdnrorseafifie Had g B Eaiding fedgeoded
@%a lodif e tRNNOdgndBs 310. [0036] Wiile this invention

s been parti cul arly shown and described wth

r :f erlbhife d’»&i@eﬁee?lwéﬂ akjasstoAe ﬁ@@f of @ syipqepsiylly decoded data
glgfr%fn%g l\faﬁ (ol én Nd Juﬁﬁg ll:ll?e r E}g f Iﬂgiog e;Htit9 llfc?‘process

anges I'n et al
thetcbp;a vf thd speressfiotly fdecodediint s bh»ple tmsﬁupploet inFsegnenadelivery to
de crlgg F rei nabove. -7 WD 2005/ 048465
B IEEF6 CLAIMS What is claimed is: 1. In a
wi rel ess comruni cati on systemincluding at | east two

Node-Bs and a radi o network control|ler §RNC) ]

i ncl Wi ng Themaethod of rlagmfliwberedm stept (b} further qomrivirgss or

pr ocC f
%gfégﬁlpe?l?gﬁnlgkél?gfmgg{ tlﬁl%%ogl% @)}beco |c§%S'S£&IB? ecoded ata

ldlaﬂﬁfrbhﬁ!hle Noid-Bg tha RN G distheinteihedaddra simbéssﬂilbtd@cb@ed data

the RNC, and (b) if the RNC receives at | east one copy

@Ps%c%%%essful |y decoded data block fromthe

Node-Bs, the RNC using the re-ordering function entity

to process the copy of the successfully decoded data

bl oci8.t o Slepuethod nf deiyndryderdis hheé%NCus)a sénvigrgRNC (S-RNC)
%Ib(?hfeﬁglfghl ng"ﬁ%} I?agfelsh SrdBENRY sl BB ANger el n step

4, The method of claim 1 wherein the RNC is a controlling RNC (C-
RNC) and the higher protocol layers are located external to the C-RNC. t

5. The method of claim 1 wherein each Node-B'is an enhanced uplink
soft handover (EU-SHO) Node-B.

6. The method of claim 1 wherein each Node-B includes a medium
access control (MAC) entity that handles enhanced uplink dedicated channel
(EU-DCH) functionalities.



(bl) if the RNC receives nore than one copy of a
successfully decoded data block fromthe Node-Bs, the

WG disear di ng t he extra successful |l y decodedPCEUS2004/036376
bl ock copies. 3. The method of claim1 wherein the RNC

IS aserving:R S-RNC). _.and t her prot.0

Iayeri ar ngfégﬁgsga%‘{ l%tf%égygeﬁﬁ%r%ﬁ e‘?‘ﬁ@ fﬁ%‘acliﬁdumg
séfehamdovebathei systdne cdtribinga control ling RNC (G RNO)

and the hjgher protocol l|layers are |ocated external to

t he darpdeast twg,NodedBsoandf claim 1 wherein each

Node- B & B R EREE oL IENOPY CopliAHRKEn g HidTtpde Bs,

thedRNGencladinerh rerordacingSenctiomt endity (WhdeireddhtlyoddiBtdecodes a

FOREEH GG PoFend 18ms 55 oR0R0 45 erprisotin B, pod i the

RN PArevefvek %aemm@tdmswéésﬁmﬁ 8Bcddel (RIS WMGtLIRbR the
bl ocks duri n8 soft handover, the system conprising:

Nayle-Bs, theRN Cruses thsre-Beleriag dungionentitsiite prasessottie copy of the
%E%ﬁg&f&ecﬁg%gt aﬂa‘%l&mg{éﬁcﬁ% ino%%\f%{le{lge &(—ﬁ %e%'y %)31,151%1' protocol

I nc Ing a re-or ron en
lalyersei n each Node-B decodes a received data bl ock and
forwards the decoded data block to the RNC, and if the
RNC receives at | east one copy of a successfully

decoded datha dpkRedk of &8 t7heheMROF1RS RN ?ec%ﬁ‘@sliﬁ&% tjh}l%ﬁ one

re-ordering function entity to process the copy
eppy ob8 snesessfulle deendgd dat@blbcleﬁvkmttbe Nodedis, theﬁk?@qimac@s the

l.ayers. 8. The system of
Qﬁﬂé’& Véﬁergdg&l dt%ﬁga%gi{c%%g ‘'ves nore than one

copy of a successfully decoded data bl ock fromthe
Node- Bs, e RNC discards the , extra_successful]
decoded dg{gﬁ spstgEke iﬂbg whereip{ge & WW&%R&@(S RNC)

AEOR Kighbepiheol SayRrs BFMoBaRNGHin tRNSLRNC.

10.  The system of claim 7 wherein the RNC is a controlling RNC (C-
RNC) and the higher protocol layers are located external to the C-RNC.

11.  The system of claim 7 wherein each Node-B is an enhanced uplink
soft handover (EU-SHO) Node-B.

12. The system of claim 7 wherein each Node-B includes a medium
access control (MAC) entity that handles enhanced uplink dedicated channel
(EU-DCH) functionalities.

13. A radio network controller (RNC) for processing data blocks
forwarded to the RNC by at least two Node-Bs during soft handover, the RNC

comprising:



and the higher protocol layers are |ocated within the
S-RNC. 10. The systemof claim7 wherein the RNCis a

w@ensngd4bi ng RNC (C- RNC) and the hi gher prot oROI/US2004/036376
| ayers are |ocated external to the CGRNC. 11. The

syst g ' WRELE] 2 -B is an enhanced
uplingmgég%%gggﬁﬁ%ver %Egpggﬁ§nkgg§98. 12. The system

of cl@i)hﬁg’fll%mo@icdlaae:ds Nnﬂe B includes a rredi um

acces )contrgl gF J t hat hangles enh

upl i nk’ BEG"Eate CShAPI%é‘ %SEL()IIE)@PW PhACUICEss qlbf @%ﬂoded data
bibck froieth <IN 6 BS) Wh&eii HeIHC usENRe £ Birith

dat a glocks forwarded to the &NC by atrﬁgggg tmﬁﬂgentltyto

RessessBheeapy ritf the suceessfiBy slecodeddatpibloakotoprupporigin-seguence
460930 M hlhe @fét&)’éﬁqgﬁrg36376 (a) at least one

re-ordering Ion en y; (b) higher protoco
| ayers; and (c) neans for receiving at | east one copy

of a ccessful ly decod data block fromthe
Node- % %@qufwﬁam@d CHRERERE deri ng function
ent i tol) iRanB FACESG@riRE &ORY co?ﬁestd? Q s%ﬂd@éégﬁﬁfyjitz{c}{ded datta block

decoded data bl ock to support i n-sequence rver
raceivefl grasm the dlodedis. | ayers. 14. The RNC of cIa|n113
further conprising: (d) neans for discarding extra
copi es of a successfully decoded data bl ock received

fromithe NEIGRIBE. of]:EumTIBswl?éi@u@fhéJRNIOHsJa?’séf'Gi@lﬁg%NCt(Bq{NC)
RNC is a serving-RNC (S-RNC). 16. The RNC of claim1

wherei n each Node-B is an enhanced uplink soft

handoper (RO o NRART FB giisreé;[ rI%g(}Bu NGagls & 4l ced uplink

wherei n each Node-B I nc m access contro
fofMpndaver (HULSEHO) NaddiBss enhanced upl i nk dedi cat ed
channel (EU-DCH) functionalities.

17. The RNC of claim 13 wherein each Node-B includes a medium
access control (MAC) entity that handles enhanced uplink dedicated channel

(EU-DCH) functionalities.

18. A radio network controller (RNC) for processing data blocks
forwarded to the RNC by at least two Node-Bs during soft handover to support
in-sequence delivery to higher protocol layers external to the RNC, the RNC
comprising: |

(a) at least one re-ordering function entity; and

(b) means for receiving at least one copy of a successfully decoded data
block from the Node-Bs, wherein the RNC uses the re-ordering function entity to
process the copy of the successfully decoded data block.

19. The RNC of claim 18 further comprising:
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18. A radio network controller (RNC) for processing

data bl ocks forwarded to the RNC by at |east two
woas/HBr6Turi ng soft handover to support i n- SECENNE4/036376

delivery to hi gher protocol | ayers external to the

ri,Sin t or.d r|n
funct(it Rﬁ?f(fr (ﬁgpﬁgm(gb ‘tra é&fodl r sﬁleccg:e gﬁh'g d‘F‘g block
ﬁﬂ%n&dﬁ%nﬁ&h&b&ﬂ@QBssfulIy decoded data bl ock from
t he Node-Bs, wherein the RNC uses the re-ordering
function entity to process the copy of the

ful
soceesal it Secpueddatn ot 9y Pttt o

ROP)US2004/ 036376 (c) neans for discarding extra
copi es of a successfully decoded data bl ock received
fromthe Node-Bs. 20. The RNC of claim 18 wherein the

RNC i 31.a CFHY RNI0 oM@aibNGB (N(Frer(ﬁﬂ@ach NodeTes Hﬁ'@nﬁ&nced uplink

m 18 wherein each Node-B is an enhanced uplink
%Fhaﬁé%‘f%\@p vHQ) Hqde- %de B. 22. The RNC of claim 18

wherei n each Node-B i ncludes a nedium access contro
(MAC) entity that handl es enhanced uplink dedi cated
channzl. (¢ BOM) of claiti b atliereinseach3NoderB iichgieat ®anedium

circuit (1.C C ata bl ocks received from
§ecegy it ol MAE) oBHG B3t RillE] Bularcod iy ated hannel
G UIPeH) fantiohatigesleri ng function entlty (b) hi gher
protocol |ayers; and (c) neans for receiving at |east

one copy of a successfully decoded data block from

t he mnt‘ﬁgg?‘a%m&%ﬂIb%ﬁ b%c@gﬁﬁ%%ihfehbloék%rrgggwen om a

functl on en O process
plheabtyséiiddty soeosiate d@tcamplriding:t 0 support in-sequence
del Veg Xt {e%s% Igr?e IheI grtglgxr'mgrfg;u%?oﬂ ent?ty ors.

(b) higher protocol layers; and

(c) means for receiving at least one copy of a successfully decoded data
block from the data éources, wherein the IC uses the re-ordering function entity
to process the copy of the successfully decoded data block to support in-sequence

delivery to the higher protocol layers.

24.  The IC of claim 23 further comprising:
(d) means for discarding extra copies of a successfully decoded data block

received from the data sources.

25. TheIC of claim 23 wherein each data source is an enhanced uplink
soft handover (EU-SHO) Node-B.
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24. The 1C of claim23 further conprising: (d) neans

for discarding extra copies of a successfully decoded
wa@l2108/0k846xk received fromthe data sources. Z2BCT/Ukm®04/@36376

of claim 23 wherein each data source is an enhanced

uplin S -B. -11 WD .

2005/ %%848@%@%@%8‘83%%%% e%'@ﬂ %‘?Eae spireg anclpdes, & saedium

atrese contealc(MAG) antityticet haedlusleshandsddiplinladedissted channel
t MAC) entity that handl es enhanced uplink

@@Té‘g&g’“‘%‘ﬁéﬁﬁﬁles'( EU-DCH) functionalities. 27. The

IC of claim23 wherein the ICis |ocated in a serving

“radio _network controller (S-RNC) that processes data
bl ock®7.f orfer Hedf cnimh23 sriein the IGids trhbedsbupcesving radio

dur | h o 28, An i d gi ' I
PR RRLbnACRERNE i aF proofsnel MO B FEs i fldq ekt 5-Rve
bf thatatasui-eésduritesoftheedgyer.si ng: (a) at | east one

re-ordering function entity; and (b) neans for
receiving at |east one copy of a successfully decoded

data gdl o fﬂt@é?fa%élﬁciﬁ%‘iﬂlé?f&%?@ces%g BELbIbAS delei¥@fSom a
the re-ordering function entit to process the copy
plurahity efidate sefinees,thddCaderprikimg bl ock to support

I n-sequence delivery to external .higher protocol

I ayer@yag&a?tl’ﬂ%e ?e@rg%rlglngﬁﬂ?% ?I[Eﬁliiyhgpscorrpri sing: (c)
Means(b @ieaths Y62 ¢ebeiGn€ st léast @Rk REpPOf & stUERERIUddcYded data
decoded data bl ock received fromthe data sources. '

Blyck fiomn the dtaspurcas. yehepriy died Cotsen thiaraomistingdupetiomentity
TR BB e B Mo oL B P L or Hspgonee

dedirerynto exteesal kight¢r plotdddNRAyeenti ty t hat handl es

enhanced upli nk dedi cated channel (EU DCH)
functionalities.

29.  The IC of claim 28 further comprising:
(c) means for discarding extra copies of a successfully decoded data block

received from the data sources.

30. The IC of claim 28 wherein each data source is an enhanced uplink
soft handover (EU-SHO) Node-B.

31. The IC of claim 28 wherein each data source includes a medium
access control (MAC) entity that handles enhanced uplink dedicated channel
(EU-DCH) functionalities.

32.  The IC of claim 28 wherein the IC is located in a controlling radio

network controller (C-RNC) that processes data blocks forwarded to the C-RNC

by the data sources during soft handover.
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32. The IC of claim28 wherein the ICis located in a

controlling radio network controller (G RNC that
wpe@sesses data bl ocks forwarded to the C RNC POl/US1964/036376

data sources during soft handover. -12 WO 2005/ 048465

PCT/ 43200410303/ fess¥3mm ﬁl@aﬂo#};s%%fﬁ?ﬁclﬁefﬂg%lﬁﬂlﬁ? Bf Node-

system i ncfhggl ng a pluralit
Bé andld plurafitywf whwd;essttra{mmmtlrécreemunzts LﬁW’RRU@WbRﬂs)lred for

GRS PA B O (BF) PV ERReS 410 mB B ESRP AL IR Ch s aeeSsing
(ﬁa%lviﬁf)éi&dfo%@afd%ﬁ toNGe N Et by 8B Edast W0 OF thé & dded®s Bering soft

during soft handover to support in-sequence deliver
hmdnvgh@xsxwpgrtawlequw@rd@h@wép higher grqtpeol layees exteymal to the

%ﬁggﬁ@%&gwléﬁé a plurality of re-ordering

unétron en Wwherein at |east one of the _
r e- or(des phgalitynefirecrderihg fumsionerdiEscwvahbmin ot ldastandiof the

of the plurallt of. WIRUs; .(,b for .
reserdering dungt tiqnednifticsi s aé%fgﬂzatsa V%}ﬁ%%%%nﬁ%&fla M?Vaé‘é‘é gEW RUS;
a block fromthe Node-Bs, wherein the RNC uses the

| east one re-ordering functi on entity to ﬁrocess '
the dbpyneahs forereseivins ot ldasy one copieof @ anecepsfydy degaded data

%110‘215 5&0&? % g(ﬁea gg I:cle:rrg Ergf% he a succ eséés E H? Iae Cl%l €co re'&rdemng

funetikn ehﬁeﬁtd/ﬁﬂ)césrs&hbtcbﬁy dbite- %cesgﬂlllyﬁeeomaﬁ b:lb(ﬂ;l. m
33 wherein the RNC is a controlling-RNC (C RNC). 36.
The RNC of cl aim 33 wherein each Node-B is an enhanced

upl i iy She 11OURYRIm(FLH SR HfRIFg:37. The RNC of

cl ai m 33 erein ea Node- B i ncl udes a nedi um access
cont r(c) m(ew@or dmar@mg leatratanits of asnbessfally decoded data block

pe%g{.v%ﬁ‘tfrom aﬁnge BS( EU-DCH) functionalities. -13

35. The RNC of claim 33 wherein the RNC is a controlling-RNC (C-
RNC). |

36. The RNC of claim 33 wherein each Node-B is an enhanced uplink
soft handover (EU-SHO) Node-B.

37. The RNC of claim 33 wherein each Node-B includes a medium

access control (MAC) entity that handles enhanced uplink dedicated channel
(EU-DCH) functionalities.
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