WO 2005/048465 PCTIUS2004/036376 [0001] METHOD AND
APPARATUS FOR PROCESSING DATA BLOCKS DURING SOFT
HANDOVER [0002) FIELD OF THE INVENTION [0003] The present

whveiiRekelates to the field of wireless communications. Mefise04/036376
specifically, the present invention relates to processing data blocks in a

?Hq&}:ellwireless icaian sysieRhsierasea frequency division
uplex (FREYRESRROHATAT tes(DRRIRY SN FIbovER
BACKGROUND [0005) Methods for improving uplink coverage,

throughput and transmissign.la / ing investigated in
th?a?generation partner%ﬁl%ﬁ%wgfmext of the Release
60(R8) univeial makienteldoamiiumnicaimrs systeth§UMdI8) sifidwitelnss
"EDD uplin h Nise [Swi icipak tl

e v L e A s W B
datpdniedshity arsehitaellimgraltgsrosngrRicapivereeBu sk asySieanency
ARl D EISDT be thrsGrlaistbapNedersapstaake more efficient
decisions and manage uplink radio resources on a short-term basis better
than the radio network controller (RNC), even if the RNC retains coarse
@04l control. A similar apprBaSHEROAMIBYY been adopted in the

Sinanform%t%aée MR%B%%%MNB%& ket @G6esfput  and

A) in both UMTS FDD and TDD modes, [000/] |t is also )
0 ROV 8B ISR Y e fURRTRER S tRateirdsgeppration
paeassthisbjee (BaRYeleds: tatsmitt dee Relenit MRBRLUD 086 & mobile

R R S R T e A S A SRR
|96 Thy B dsawid eln e Fistrededabiab o @1de ) aeluignplirsaeorlyeNode-B
auiematicsereat :ieausst AR eRaratinrbYdRtE B INIMGNR g uplink
(eSS T Sae d STcon S o ERRRRTR O
- more efficient decisions and manage uplink radio resources on a short-term basis
better than the radio network controller (RNC), even if the RNC retains coarse
overall control. A similar approach has already been adopted in the dbwnﬁnk for
Release 5 (R5) high speed downlink packet access (HSDPA) in both UMTS FDD
and TDD modes.
(00077 If is aiso envisioned there could be several independent uplink
transmissions processed between a wireless transmit/receive unit (WIRU) and a
universal terrestrial radio access network (UTRAN) within a commmon time

interval. One example of this would be medium access control (MAC) layer

hybrid automatic 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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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- -1 sequence data delivery to the radio link control (RLC)
peatsook|dyerddihemnfordhegimdiatink SR Bp&rapiondcotHeydowiienkfoae,

g&ﬁﬁ&l\{é%@,ﬁgm@aﬂm MhishOasdad iR, yraanizenne raeiveddataon is
bIocEs according tq the sequence nerated %P.g?e WTRU RLC entity.

ek fFopeatier R Fes Rstrs pragrated
éo'rthol\ﬁ‘tffﬁlﬁli&k@an‘smlssms in each cell within an active set. The active

$E60BRY Inclyde.a RlRNY ma&@‘%%e%ﬁg R A NSRRI IRASI AR of

ungil successful transmission is realized by at least one of the Node-Bs.

SR RIS SB ﬁe&‘?ﬁ%‘%"tﬁ%ﬁ?&@ﬁ Theatbe fiibop dslle a plurality of
ThdediorBesingaisioonapl gtacsabdinsil coassiill transniigsion s:aliayd hotabast

Quallaaie WiHinENY, %g%ﬁoq%g ISS0rASTng Qlakecessiuli %ﬁ%&%"%

cannot be accomph SUMMARY 0009a] In acco ce wit
B8 pRR4EGT SHBTITS SE 12 PHASTHEBh RPN, PR sty Al ydhin any
preteskiRgrdatal iogks’ dutirgssafthandomern @mmelﬁs&@mmmmatlon
system including: if a radio network controller (RNC) receives at least one
copy of a successfully decoded data block from each of at least two
NB¥&1Bs, wherein each Node-B #&8d¥&diFatreceived data block and

fowerged thﬁ] Q@@@ﬂﬁﬁcea&a@@ch@ Hggecﬁil\é@ ibepRNGt UsiR@tRN, there is

re- orxéecrlln éop entit es %(C H¥ of th }s; §essful Y, wirel
ecoded vata ocl? rsOUS?:)S(})r masaéquoecnce Ji) \g‘e 3 Blockd Wieress

r@a@m@wﬁ@m:s‘ai@t@mlmémdwe Node-Bs to higher protocol layers; wherein

said method ingluglas kﬁéﬁ@)ﬁ%’%@n@ﬂ}%&\/?@@r%&%@%l@&{%n@f@) of a
succes IIy dec from the N e- Bs t NC dis ardln
T S SR LSBT b e B P acE R
Mﬂﬂa%ebm@bégp@ccwmmtpﬁéselnmmmmér@dscoded data block to the
RNC, the RNC using a re-ordering function entity to process the copy of the
successiully decoded data block to support in-sequence delivery of data blocks
received from said at least two Node-Bs to higher protocol layers;
wherein said method includes if the RNC receives more than one copy
of a successfully decoded data block from the Node-Bs, the RNC discarding the extra
successfully decoded data block copies.
[009b] In accordance with a second aspect of the present invention, there is
provided a radio network controlier (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 RINC, the RNC including:
at least one re-ordering function entity; and
means for receiving at least one copy of a successfully decoded data
block from the Node-Bs, wherein the RNC is configured to use the at least one re-
ordering function entity to process the copy of the successfully decoded data block;



provided 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 including: at least one re-ordering function entity; and
means for reebiving st deasionawopywhaclechsdialyndeceded data
block from e bipdesBierpndie.RN(ids GPRigEEdR P iREALIaR

one re- ordering function entity to process the copy of the successfully
dledluirsgsantd BrarkbeNHETRM said radio network controller further
ifEades: mdans:tordiscarditigetial copies of eisycesssfiitlyedecadddre is
. r i r - _ C r . .
R iﬁ%ﬁ%ﬁﬁﬁ%iﬁgﬁ%%@e%%ﬁ?&%és‘“é%?cﬁﬁ“?%
Bt intdataBrsekdrdeeivell fReRTaY§luhlty b elsts seurergication
dukiag Soft hamneouénig a wireless communication system, the IC
including: at t re-orderi ion_entity; and means for receiving
at least one (J:%%?/asgﬁ §es%c%}e_%sg§r}§%%?:%}gee§ %tgt’amb ock from the data
sources, whEMEFRTAR KSR dHERGveY tyesenhetra syl fidranssd data

Nty oprabeskithetopys ohthessuaeessiilly slataded datachiecketordering

ort in- ence delivery to external higher protocpl layers, wherei
i R o S R

SLaRsIcEesslup et tisty da ek bioekviabeiveg heph ltysdata sources.
[0010] Embogipensatithf-presantbyrTinRa® driated to a method and

apparatus for processing data blocks during soft handqver. The apparatus
oy e 2 WAL Db AR A ST B Aol
(RNE yrercareditegrshed dcaitr(s). The wireless communication system

qanitnclude atiarstniuaeahiacd LatinksalirRdongE e Yo hod and

Node-B n RNC. de- .
agge?ratgs ‘ord p%oces%%g %%%mgks during soft handover. The apparatus may be

a wireless communication system, a radio network controller (RNC) or an
integrated circuit (IC). The wireless communication system can include at least
two enhanced uplink soft handover (EU-SHO) Node-Bs and an RNC. Each Node-
B decodes a received data biock and forwards the decoded data block to the RNC
with an indication of a decoding result, i.e., a cyclic redundancy check (CRC). If
the RNC receives at least one copy of a successfully decoded data block, the
RNC may use a re-ordering function entity to process successfully decoded data
blocks to provide in-sequence delivery to higher protocol layers. If the RNC
receives more than one copy of a successfully decoded data block, the RNC may
discard the extra successfully decoded data block copies. The RNC may either be
a serving-RNC (S-RNC} or a controlling-RNC (G-RNC). Each Node-B may
include a medium access control (MAC) entity that handles enhanced uplink
dedicated channel (EU-DGH) functionalities.

[00111 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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B decodes a received data block and forwards the decoded data block to
the RNC with an indication of a decoding result, i.e., a cyclic redundancy
check (CRC). If the RNC receives at least.one copy of a successfully

weaenegdesdata block, the RNC may use a re-ordering funcien, e 86376
process successfully decoded data blocks to provide in-sequence

ity to st praloeolday il RN Gl BECHERIRIE A0 ANG oo
copy of a successfully decoded data block, the RNC may .|scarart e
Fxocessing cdatab! adio de Bd SEEVBISRNG piBs 2rtesdanee Tikh efthanefrared
SRABHINRM £ SR Piedeait asentiating-RNC (G-RNC). Each Node-B may
include a medium access gontrol (MAC) entity that hgndles enhanced
L decicAB et FETEE A B H B HDE e eps o
@ES@R@WNW!&EW@KE)MR] A more detailed o
ysipyptanding of the iny snfien: pavber Baf LR ke liowind deserption
of a preferred embodiment, given by way of example, and to be
BrersEsiss Aate blpaie B oRRIEARBE: ARG mEatviseraliere
WD 20RRASTABR Pie3niIRnR4i0R6386 [0013] Figure 1 is a block

' m of ireless.communijcation system for, processing, data blocks
i?@;lqs rving%ﬁné&scgr aoﬁvgiéavl\%tﬂ a preterra g{r%‘ég irﬁlgﬁg%éf ﬁE S 1ot
prosessing\Aatidio¢Be i thegshaaofFaglioav8hart of a process including
method steps for processing data blocks in the system of Figure 1; [0015]

R SO T P S
dtetfhte en‘iﬁmdbm&@d:fihhe;qﬂrissewﬂhbe nbiestrivad [@&]16}&&@%%4&5 the
R e e R e B RS R e
PEEERREBE igplegp TRTRIS' frekies iviciathon Nutlted to a
deseaheghmili refenensmbaléReation, a fixed or mobile subscriber unit, a pager,

or any other type of device capable of operatingina wireless environment, When

referred to hereafter, the terminology "base station” includes but is not imited o
a Node-B, a site controller, an access point or any other type of interfacing 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 BEV-DV (i.e., data
and voice).
[6021] 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 haﬁdover, 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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drawing figures wherein like numerals represent like elements throughout.
[0019] Hereafter, the terminology "WTRU" includes but is not limited to a
user equipment CUE), a mobile station, a fixed or mobile subscriber unit,

waopagrrs4as any other type of device capable of operating ip@WiIESIes&6376
environment. When referred to hereafter, the terminology "base station"

ingludlesiuibisnetlirpiied davadipsle-Bag sleaAINleh AR RSSO O

qr.any other type of interfacing device in a wireless environment. [0020]
E)'r%%ent invention may be further applicable to TDD, FDD, and time
disdeiin synchigpneus et divitdssnmuitipteatetie GFex3CVAkIa8ing an
ap 19, CDMA BRGERMA | gﬁ%rﬁ ut i saged.to
b_e%%gil i%:%%\%o?%gt aé#vﬁr"e 695% syste_rrl?i\él as v%el . Wi ggsip‘;:ﬁ}g% OP%rfgmg
GDRradence ety eserafarredrriphodizmeple dfibie prasead inEviDO (Deg or

daiRLRrAREHE VoMl erfialas 218 ¥RIGR)H1NA2MINs igatureae! 18 for

present jnventjon may be incorporated into IC or be configured in a
L R R S HEROBY o iR LLARRb R it fopssates o
BraridtrepBlhaNia venchiginditiey ers lomaiethin abiaddivetiy196tlofdbid veiehis,
IRl MRS S IMARId J7 el RaRONRAGIRANVEISHY 1
WO 207049465 PCTIUS2004/036376 state. Those C&IIs in the. SR its
SoBYRERIsIe CERBiD PR nererssiEo wWishia ghe [SoRNFifiHrand
SReW8R Wireless AR arRIBatien (a¥sigiR-100 including an S-RNC 105
‘ least %1(1_2 U-S Ogl%%jce- s 110 élﬁz A... ]é%%%eratin in
Z@gg%tﬁance v%\% ag;é;:éﬁféarrﬁe'cgv oaiIMEN 67T § iag st %ﬁ)@ o
mureeseing detinfforstion patitiiclatouaits (MPEmicntts aytterI- RN GRS
fesraaataWaR gl and Wihautselnarndaer e AR PIARR ved at
processes for _handling EU-DOH functignalities are located in a MAC _
m%g@%@&g@g%ﬁﬂ from a WITRU. Instep 210, each EU-SHO Node-B 110
decodes the received data block, and the decoded data block is forwarded to the S-
RNC 105. It should be noted that each EU-SHO Node-B 110 will attempt to
decode received EU transmissions. When there is a CRC error, the EU-SHO
Node-B 110 cannot forward the received data block to the S-RNC 105, unless the
identity of the WTRU and logical channel/MAC-d flow is known by other means.
Al successfully decoded blocks with good CRC check results are forwarded tothe
S-RNC 105. .
[06025] 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), Ifit is determined in step 215
that the 5-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 atleast one copy of a successfully
decoded data block has been received by the S-RINC 105 from an BU-SHO Node-B

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



each respective EU-SHO Node-B 110. Each re-ordering function entity
115 communicates with higher protocol layers 125 within the S-RNC 105
and includes an associated data buffer (not shown). [0024] Figure 2 is a

wiPwehaef a process 200 including method steps for proggssiaehflatare
blocks, i.e., packet data units (PDUSs), in the system 100 during a sott

handover, In ste 5 ata block, at ' ] t
B S A R P R b U RO RO
Rebete 285110 . decodes the received data block, and the decoded data
 bgokyis forwarded todhe; S RNked QRatt shouidbedRRied Nak cficResstully
EU-SHO Node-B 110 will attempt to . ec%%iﬁz%gﬁu transmissjons.
aredet detaiblack pre Erar éf&%f%&&ﬁe : ediRa it eRl tne
pgiveill datatbledkito she-SritiiGg] Boffaniess titewde ntitymah ihel Wi R We-
and logical channell law is Al esafylly
B D o e e e R B

SRR 288 A[T0e S atiniefcrt ihg suasgeidly decqaed tatndienk rredintardsd
i Whinihgsar dant @tdgasiopne copy of a successfully decoded data block

T S IR SRR
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it is determined that at least one copy of a successfully decoded data

srscrssid B elerofsdeinta Bpdhe thakikte tBarbin sreReddn tharsdadsting
Fliktod betifyinaian is thamppaseiAsduahes TRECER T Y Rl GOpie &

3?581-”4 }/g%() 2005/048465 PCTIUS2004/036376 successfully decoded

A BIOCK are received from different EU-SHO Node-Bs 110 (step 225).

[5928)] If ste’prGss@Rtiviheneiivaalhettphe dopidlodithecaited fonhifferent

de5asia0 SRR PP PLe sesivad L e al A mHOLNAE & BR i1 0y to

%ﬂ!«a}/ hggfer protocol layers 125 of the S-RNC 105. The re-ordering function entity
115 located within the S-RNC 105 allows enhanced uplink MAC PDU’s to be
processed for successful reception and proper delivery to higher layers
independent of which Node-B(s) that provided reception of each PDU, resulting in
the reduction of loss of MAC data and 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 (1104 ... 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 réspective
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).



copy will be stored in a re-ordering buffer (not shown) maintained by a re-
ordering function entity 115 in the S-RNC 105 as a correctly received data
block, and any extra received copies of the successfully decoded data
block are discarded as redundant data (step 230). [0027] Finally, in step
wWIBBIHEsatcessfully decoded data block is processed by Xre/HS28REE#IH6
function entity 115 in the S-RNC 105. The re-ordering function entity 115
ipotEnS-RN Gk e tiorMevwaiaroisiar img@aactiUie-hidihg se:thud cosef dty
decoded d s that rre ti
ke R TR s R

|layer 4032%, JoBdspek Goesardtl dabehlonbiis pecsivedadarch BERSHE Bodet
o Qfiesant WOMO&%B§1b1%wm g?mbm&siea@%mg@ém the

in-sequence for delivery to the erp yers 5 of th
ROSTHR SEC R TOAEE I ERET A e B B P oA Nk D205
dliensedbancad tpline AL BEID Nisibd @IOmﬁs&&fmp%s{mireeé&ﬁecewed

@gﬂ?et'on and, 8”%@%‘%&% @Q@@@ ﬁxmw@&%%&éwammm

THhat pro reception of each PDU, resulting in” the reduction -

@m&@mc&a@%ﬁﬂ&%@ﬂ&&%ﬁ%’w@%%ﬂ@ww of the
WFIRES SRR MLNIcAlaRSWEIRM SQP Ftuding s &n RIVCoBRE andalleasin

e %%?8%&%?85‘%“’#%‘% CrdS R RS

r&Nfsfing function entities 315 are implemented at the C-RNC 305 for
SHiRSL of sqft:3RARNKRE tHhE ARQAARR:EERIE 2SI AW her or

H functionalities are located in a MAC. entity 320 located within

e olspet 106 CERy. ShAc e I lreried et s RFEGH ERARy C-
3RNOFDSTHRICAESTVER G IgIR:- BRT0Cstelpy 55, 326 Beramhinetin SdpMNCs

%ﬁ%ﬁ%ﬁgﬁ%ﬁ?% %eegelgeg & ngc;[psyho anlugces %00&38/904(18&&6(15&@
block, the decoded data block forwarded by the EU-SHO Node-Bs 310 is regarded
as not having been correctly received (step 420).

{0032} If, in step 415, it is determined that at least one copy of a
successfully decoded data block has been received by the C-RNC 305 from an EU-
SHO Node-B 310, a determination is then made as to whether or not multiple
copies of the successfully decoded 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 815 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 3065, which performs a re-
ordering procedure on those successfully decoded data blocks that are correctly
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[0030] Figure 4 is a flowchart of a process 400 including method steps for
processing data blocks, i.e., PDUs, in the system 300 during a soft
bandover. In step 405, a data block (i.e., an EU data block) is received at
each EU-SHO Node- B 310 from a WTRU. In step 410, each EU-SHO
VRSB decodes the received data block, and the deESTEERYA436376
block is forwarded to the C-RNC 305. It should be noted that each
Eersiyed) Mode- B ITdevine st cabits del feteitedo Euppemsiissionasce
\¥hentherans BigRCes NG & $9I90 Node-B 310 cannot forward the
received datg block tq the, C-RNC 305, unless the identity, of the WTRU
afﬂcg%%gical c%&%@?%%ﬂ@%eﬁ%s Areintie¥ %3‘;&%%%?%%%%" om ditferent
SHCeSEGUNydd ettt intidnkermitingd ed GREpivedlkin ssylem e dototetrdgdo
L8 G RN Gt 0P A0R A S URAE ARG O BN Qﬁ%ﬁ%&@%ﬁ c-
made as to whether'or not at least one copy of a successfully deco ed
BRIk ie defreansyirdls aRfe beonEh ithavplichitiin desomerbat
(eieR 44 tidiiitd shelatErving d 18-6fapribhithali sheenRNENID DUBAS HRbver,

received any co f.a sugcessfully,decoded data block, the deco
o R e S S e G A
hepeiregibe éhredweedtlptencrifred 85420y [008 2T He redtamdan&; heisfits of

daiarmineg hatiatdeastAw.eopyaetfosuesaasiuly secadadAntmblock it
has been received by the C-RNC 305 from an EU- SHO Node-B-310, a

d& @nn ARsisk i iy e ernaron wntiek st b dndenin ths 8- RN S9% fapall of
sikecadiiiHytdeedd éhldtivh BTk sales e Ceiviraiigrellifthegnirk bhRirtiDed by

I}Jgg,eer-g%fi]%ge(_ggglﬁ_%). [0033] If step 425 determines that multiple
t

copies of the successfully decoded data block are received from different

HOER O NodEbEls thig iswmpriaer hashepm pretiryladyiskormciae segeribed
, Wﬁéﬁg&@ﬁée?@@%%}mﬁ%ﬁﬂfw | ek ; des, grglﬁmg HAAEHDELE BY Bheska kNS
- C: as a correctly recejved data blogk, and any extra receive

BT SUEE SCHTRF b 10 . L EIOR S0 b et wihout

récpmdany flata tistepod80] the invention described hereinabove.
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[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 -6 WO 2005/048465 PCT/US2004/036376
received in the re-ordering function entity 315 so as to support

THE AU ek oo N DR P bt oM et EU-SHO

Node-Bs 310 can be combined and organized in sequence for delivery to

1. the,higher pratocallavers 323, prauided dhatthese NodesBs-310:haye the

same 0- ENC 305. This Is frequently the case, although its applicability is
ComsaHRBAtR Wﬁéﬁé@%ﬁ@ciﬂe than placing a re-ordering function in an

S-RNC 10p, Heweyver, thigdpstrictiquis effseidy athprconsideratians:: =

For example, a benefit of C-RNC operation is reduced Iatency for H- ARQ
SW%@%H%H”%B&%%%&J’B%@%@ o RiRETNG IR0 fateh & FEwER="
Noddreleisteastin the-arie Ddbngsefk handovemitids slecdesiabledn haveao

ink scheduler in.the C:RNC 305 for all of the cells that are |n

the t'cl:'ﬁog‘a t?‘v gﬁ{)‘sﬁ%@gt alﬁélﬁa?ﬁa%%ﬁsqﬁ??rérenggn Tolletr By ifferent =
wm@ﬁﬂaso%ﬂzﬁdE@Oﬁﬁ}%dextlﬁ:ssawenﬁomhasw periiczriady Showmarid
e e e e e s

0se s e art that various esin and details may be
maweamramwmw@pmtimgmmm %WV@HW@WN@&HM@@@@M%@
su" QVE, 3L Tk a%mpﬁﬂwgiﬁgtw\ﬁﬁ@”wm% exin

S: A'method for processing data blocks during soft handover in a
-sucm‘ﬁ@lre@s dseaipRUHesi Py SEMPincluding: if a radio network controller

(RNC) receives at least one copy of a successfully decoded data block,
from each t% O%t I%aita t:VmVOENv%warzL?‘r?’tr\’;\éb%ﬁuj ?Sa%hEQW!DQ-RNu (S-RNC) and

the highar protocol layers ars iocatad within the S-RNC.

3. The mathoo of ciaim 4 wharein the RNC is a controliing RNC (C-RNC) ana

the higher protoco! tavers are locatst external to the C-RNC,

4, The method of claim 4 wherein each Node-B is an enhancad upiink soft

nandover (2U-SHCO) Node-B.

5. The mathod of claim 1 whersin each Node-B inciudes a medium access
control (MAC) entity that handles enbancad upiink dedicated channel (EL-DOH)

funciionaliies,

g 4 radio network controlier (RNC) for processing data biocks forwarded 1©
the RNC by at isast two Node-Bs during soft hancover to support in-seguance
defivery to higher protoco! fayers external 1o the RNC, the RNT including:

at izast one re-ordaring function entity; and

means for receaiving at isast ons copy of & successfully decoded cata biock

irom the Node-Bs, wharein the RNC is configured fo uss {ne ai iezs! one re-
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Node-B decoded a received data block and forwarded the decoded data
block to the RNG, the RNC using a re-ordering function entity to process
the cony of the successfully decoded data block to support in-sequence
delivery of data blocks received from said at least two Node-Bs to higher
protocol layer: wherein said method includes if the RNC receives more
than one copy of a successfully decoded data block from the Node-Bs,
crotmeRNindiscarding the pxitacstocesshullteseded-dataiock sonies. da
bioI‘}che method of claim f wherein the RNO is a serving-RN'- (S-RNC) and
the higher protocol layers are located within the S-RNC. 3. The method of
claiwnkverersin thaiRNSwsra cumtolnguRNE: (€=1,-8C) and the higher
pro ers, ated external to the C-RNG. 4, The method of claim
e oS e AaSoH LTS Hnd B8 (o SSHOT oo
rechjgeie RIS IEh&legethied of claim f wherein each Node-B includes a
medium access control (MAO) entity that handles enhanced upiink
dedicated channel (EU-DCH) functionalifies. 6. A radio_network controller
7. (AN O o Re el CHRE RIS o e TR ARE by B0 b
Node-Bs during soft handover to support in-sequence delivery to higher
5. protacoldayers extprmaltpthe RNG: the RNC including: at feast one
re-ordering function entity; and means for receiving at least one copy of a
sucBESSRYeeddBYE ata block from the Node-Bs, wherein the RNC is
configured to use the at least one re -8 ordering function entity to process
o. the capypidhs suggessiyly degaded, data. hlack, wheein said sadio
network controller further includes. means tor dlscgrd"lng extra copies of a
successfully decoded data block received from the Node-'Bs.

10, The RNC of claim § wherein sach Node-B i an enhanced uplink soft
nandover (Z-SH0) Noge-B.
1. Ths RNC of claim © whersin sach Node-B inciugdes z medium acoess
control (MAC) entity that is configurec to handle enhanced upiink dedicated
shanne! (ZU-DCH) functionalitizs,

12, The RNC of cliaim €, further inciuding & pluraiity of re-orgenng function
entifies, wharein at lsast ons of the re-orgaring junciion entitizs s associates witn
sach of 2 piuraiity of wiraless Fansmil/recaive units configured for anhanced

uplink services,

7

[

. An integrated circuil (IC) for processing datz biocks recaived from &
piurality of date sources during soft handovar in 2 wirsless communication
systam, the IC inctuding:

at lzast ones re-ordering function entity, and

meaans Tor recaiving at ieast one copy Of & successiully decodec data bhiock
from the date sources, wherein the 1T is configurecd t© uss the re-orgenng
function entity to process the copy of the successiully oecooed aais block w©
support in-saguence deitvery {0 external higher protocoi iavers,
wharein said integratsd ciroult further inciuces:

_.3.._



7. The RNC of claim 6 wherein the RNC is a controlling-RNC 8. The RNC
of claim 6, further including: higher protocol layers. 9. The RNC of claim 8
wherein the RNC is a serving-RNC (S-RNC) 10. The RNC of claim 6
wherein each Node-B is an enhanced uplink soft handover (=U-SHCi)
Node-B. 11. The RNC of claim 6 wherein each Node-B includes a medium
access control (MAC) entity that is configured to handle enhanced uplink

dedicated ichatised (il REHY towtengiltesd2:dhuRNS=ebelainaBz Hiock
further including a plurality of re-ordering function entities, wherein at

r=C LN'é‘t‘ érré%%o%#]fh“é t&-3rdeting function n entities is associated with each of a
plurality of wireless transmit/ receive units configured for enhanced uplink

14 servigescls. Andntegratadkeireyit £l for processing data blocks received
from a_ plurality of data sources during soft handover in a wireless

comBIRTCEROACRY &S, the IC including: at least one re-ordering function
entity, and means for receiving at least one copy of a successfully

15 decerled doja black. rop ha data sousces, yhereln he.IG.ic configured. o

__to use the r-ordering function entity to process the copy of the

NaRREESSTUlp debdde@Edata block to support in-sequence delivery to
external higher protocol layer, wherein said integrated circuit further

4 INCi eSé,:Q means f,% dlscardlngaext@ copies of a successfully decoded

K Tediad o Bie S S ot S AP RGOS PR fie T4 RufFars

“data block Tec&Ved
conmrcludingChighénptorical layefiglzd he | Gaofditaient3nvbe reiiireadbdiedse:
chMFf‘i@%?ﬂlﬁ%ﬁq}gﬁﬂw soft handover (EU-SHD) Node-B.

7. The IC of ciaim 13 wharein the IC iz located in a controliing radic natwork
controlier {C-RNC) that is configured 1o process date blocks forwardad 1o the O-

RNC by the cata sources guring soft handovear,

18, The IC of clam 14 wnarain the [T is located 0 2 serving ragdio natwork
controlier (S-RNC) that is configured to process data dlocks forwardad  the S-

RNC by the datz sources during soft handovar.
18, A mathod for processing data blocks during soft handover in 2 wirejess
communication system according to ciaim 1 and substantially as hersinbefore

descripeg with refarence to the drawings,

20, A radio network controlier (RNC) according to ciaim © and substaniially zs

nereinbsefors described with raference to the drawings.
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16. The IC of claim 13 wherein each data source includes a medium
access control (MAC) entity that is configured to handle enhanced uplink
dedicated channel (EU-DOE!) functionalities. 17. The 1C of claim 13
wherein the IC is located in a controlling radio network controller (C-RNC)
that is configured to process data blocks forwarded to the C- RNC by the
data sources during soft handover. 16. The IC of claim 14 wherein the IC
is located in a serving radio network controller (S-RNC) that is configured

21. to processckita blockstfdi@ardetbrd thie 8- RIFIC by Thedatabsiaobaly 2s

nergiyfng sofLbandover, 19.4-nethads{or pipgrasing data blocks during soft

andover in a wireless ‘communication systeni according to claim | and

substantially as hereinbefore described with reference to the drawings,
23, A radio network controller (RN-) according to claim 6 and substantially
as hereinbefore described with reference to the drawings. 21. Ar
integrated circuit (IG) according to cairn 13 and substantially as
hereinbefore described with reference to the drawings. -11
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