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present invention is related to a wireless
comuni cation systemincluding a wirel ess
transmt/receive unit (WIRU), at |east one Node-B and
a radio network controller (RNC . Mre

articularly,
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fallfy RORER SUERILDIRNCIE MRS pE f@a P theBRESAONR A is
manage radl o resources on g S or?- ermmpasli s nore
eidftediteathytHodaamnmd Histdhi@r forenrdihgtriva-dehtequeivaidasa blocks in

overal | contr over the Node-B. [0006] One or nore
‘?’ﬁ’&é‘ﬁ%‘LB@hgkﬁﬁb? FraRSMISeM5ns are processed on an
enhanced dedi cated channel (E-DCH) between a WIRU and
a uni versal nobile tel econmunication system (UMIS)

08P4lest ri al radi o access BAGKEROYNPRAN) within a

GO, £ BT R BT S Ul B anc
trepeaissioaqleshcy( AréR@nginvestigapide iniRelbagee 6 @R of the 3rd
Bt eSS N 4l S SR e he
SRS S b dd i@ RIVAdihNng BEUUTMAN cal RisdufRe hakk BBeiMibved
result in a loss of transm ssion sequence at the MAC
fropethe RGO the NoderboAueh dantathseNodeRy can maliuflecitions and
rtnggaéeaé anhio%s&tﬁ'%sr OQJ a gl%r@cerm basis more efficiently than the RNC,
even if the RNC retains overall control over the Node-B.

[0006] One or more independent UL transmissions are processed on an
enhanced dedicated channel (E-DCH) between a WITRU and a universal mobile
telecommunication system (UMTS) terrestrial radio access network (UTRAN)
within a common time interval. One example of this would be a medium access
control (MAC) layer hybrid-automatic repeat request (H-ARQ) or a simple MAC
layer ARQ operation where each individual transmission may require a different
number of retransmissions to be successfully received by the UTRAN. This
operation may result in a loss of transmission sequence at the MAC layer.
[0007] In-sequence data delivery is required by the radio link control (RLC)
layer for proper operation. A re-ordering function is needed to organize the

received data blocks according to the sequence generated by the WTRU RLC

entity. In the prior art, a data-forwarding timer, (called a T1 timer in high speed
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| ayer for proper operation. Are-ordering function is
needed to organi ze the received data bl ocks accordi ng

wo eooshessequence generated by the WIRU RLC ent PCHUS1005/011247
the prior art, a data-forwarding tiner, (called a TI
timer in high speeddownlink packet access (HSDPA)),
dvam1ke ?abﬁét' héRss fEspiel)),vaaY Bekn RG2S €64 deli®e§abA non-
bl ocks to higher layers. The tiner is initialized when
cgnsesubive dasa &m«ﬂ;ﬁ tphigherelayersor The timpey scimitiakzedathen data
lﬁgck‘gedvh%ﬁr}?zg{r tBeetnhgorpécQﬁefe\?\hﬁ%& rc%nﬁb'@ bk Yelivered to the ]fligher
non-sequentti al “reception. en the tiner expires, al
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.nop-sequential ly received data bl ock .aje forwargded,to
G EF Oz utagogap (he P R FACERHa POy blagk are
o Alde@Ro h¥hdrhgyddat a forwarding tiner since, even in
normal operation, cell congestion occasionall
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long perdedsdregwe et tramsmissoron dn atdddiom sitce oat-ef-skejuancendivery

be..consi der,ed i.n sett.i the data forwarding tiner for
GG Al mod (AN e efrsiiteS roRe Ry dPappisioft, the
WY hstoldiey rhidtSod tdRIdBE N Bbtiing Selddts forwhrighe dised for
and potentially unacceptable |atency in performng RLC
RTEPSTa PPATAIINo NSECe c HAnFBASsIqo GUUIrs | Areodgvoidgbleni this timer
ity o0 v 0 :

lblnidin Ohesfts (i SnbfRRld. IR brs O b1 tatbifty in
peeforméng RLTheettanmsexissien pastednrdss not efficient to

B hor {1 Bifer B stnpaih e R e gl g psiofis should

AJICHE dgebass RALE deM§dd WREProviMidg eRachiisldalivery. The timer

transm ssi on has been delayed, resulting in . ) )

| 78 a5 yotrelfeient to providRIRcopen ResHiths dupaficy of the timer is
I C : i

R, s f S A3E, Sl S NENGe et A0y A Rty

peaaticebirtrasantsien basbeen ddhypade desulésgin ingedessagy eequaasts for

LB BB g et AP PS8, TR or e
tHREH e &0 fHg)aTetbdbidnt A redoveflbf RfledCBiaBbmikic BYdelayed,

relatively large_variances in retransm ssiaon,
reshking imggreater difficulty in achieving low transmission latency QoS

requirements. Determining the duration of the out of sequence forwarding timer

is further complicated by relatively large variances in retransmission scheduling.

[0010] SUMMARY

[0011] The present invention is related to a method and apparatus for
forwarding non-consecutive data blocks in EU transmissions. A WTRU and one
or more Node-Bs include one or more ARQ/H-ARQ processes for supporting EU

transmissions. Data blocks transmitted by the WTRU are re-ordered in a re-
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[0010] SUMVARY [ 0011] The present invention is rel ated
to a nethod and apparatus for forwarding

wognsgmsecut i ve data bl ocks in EU transm ssi oRSI/USMATA 1247
and one or nore Node-Bs include one or nore ARQ H ARQ
processes for supporting EU transm ssions. Data bl ocks

owmﬁgfé tit§dodited ﬁ&h\éweaﬁ@) éxearPRFtI@’ eminderh ﬁmgsﬁ;g &E&ﬁ ibIu2k is

entity loCated in the Node-B(s)_or RNC.
id¢ryifienly addata forveiding timenin theNoder Bﬁ%\)t%i‘ Rbrr%ﬁ mlhgted and

sélh%esqél&ﬁg R‘Wf%ns%{@gmgg a?gl%brfit&ghtﬂ gl% dﬁ[ﬁge whether the

ransm ssi ons are noni tO
miesi@grdane b\Mtkt}hﬁrbeteheimnaséemhy tlad WITRGC IU}ttasr@wntlon of the

di sc d by the WRU. on reco of. .t he card
oo the SO HGB Aat O locRS TOREORIA B da AP Ak R Warded
th@éy gﬁ;ﬁsforvvarded to higher layers. [0012] In an
absolute priority schene, a higher priority data bl ock

(08121 way sirs envahsetnte atminrityasohewmes ap ieher tr1ariy adagpokiRek is
dat a G t
B2 rET R R fybr I A 1pdd, 3ATH BREOBlops with the
&aﬁ&tgramﬁsyod at@udiico gi(mbel;mTSNc)lns sernize divstswithihthe same
-B ma cogni ze that the U ded.t
Ry (g Ch 0S| DA Roqly & ARchhiARRy thY NPdeouay oy qeaehat the
WIRTARAd dﬁgcafreéd Eﬁb%nﬂﬁqlg Blta bRk NRGEH ARQ pfock8es bVﬁqﬂable and

successf ul V&%‘ ei t her: a new transmssion with t

astive forr iher WIER U atithe Np@ﬁ&hmee@ﬁ%ﬁweﬁfuﬂh élthfﬁé sm gew
dat a

transm{% 1;%80 oltﬁ){hez%?x? Bxﬁﬁ%&mﬁ‘l@% |g]r111 ggcl‘lcfg{;i‘aéﬁdé Céa.ule?\gg%}é missing
@Bh&ﬁodhES@Fﬂ)Fﬁl’h@d OandidissRRAWITHGS 1p@6r ptlordpraompared to the
det ai lcﬁag #ngdqiLSt andi ng of the invention may be had
HISeHst wi ng description of a preferred

enbodi nent, given by way of exanple and to be

understood in conjunction with the acconpa
(@023 ng wher e.BRIéE)@ﬂﬂCPﬁ.PéIHpé\T PK THEQWﬁV@gagr am

W rel
R L
fallowirgateseriptidhofmpreferivediembod ineht t dieerpbewey bf example and to

i nventi on;
be understood in conjunction with the accompanying drawing wherein:

[0015] Figure 1A is a block diagram of a wireless communication system
including one or more Node-Bs with a data re-ordering entity in accordance with
one embodiment of the present invention;

[0016] Figure 1B is a block diagram of a wireless communication system
including an RNC with a data re-ordering entity in accordance with another
embodiment of the present invention;

[0017] Figure 2 is a flow diagram of a process for forwarding non-
consecutive data blocks using either of the systems of Figures 1 A and 1B; and
[0018] Figure 3 is a flow diagram of a process for forwarding non-

consecutive data blocks using the system of Figure 1B.



[0016] Figure IBis a block diagramof a wreless
comruni cation systemincluding an RNC with a data

WO 200enhss7 ng entity in accordance w th anot herPCT/US2005/011247
enbodi nent of the present invention; [0017] Figure 2
is a flow diagram of a process for forwarding
(0019] 0 DFHIANT /B DESCGRIPTIOR: OFSTHE PRERERRED HMBOYPIMENTS
of Figures 1A and IB; and [00Q1 gure 3 is a flow

[892Qr am OHeE?%%C@§e%WO%QWW¥Y’%B g Homebrleshad égmetimited to a

S PR M U R B e

dr@020}hdieypabtdevicetchpakle ofivperating int y\Witgless auvigelmpey tWhen

00 e B SBIE P g6k o e
Hlse tuticH, hesitd yarrdllerden iaceess poittl 6 afy Gber afpeef 1Inﬁex$acmg

w rel ess environnent. When referred to hereafter, the
deFigiinGl Byl esm@@rg!mﬁlﬁcl udes but is not limted to a

[6gsf stat "I‘HQ fea%u sldt thO PI‘JSQM filyenfibn "i‘ﬁé?ﬁﬁé 1&9fﬂbtra&ﬂ into an

any "ot her interfacing device in W rel ess
mteglratmrmmt {100)21]beﬂoaﬁgemdwmea cgtuit rcenmr@s@a multitude of
vent i corporated into an integrated

13 SWGCFP%)CXI@POB @ '8onfigured in a circuit conprising

[eo22)l t it UBREE liANser blodn iigrag df@m?ﬁéﬁﬁé SomprR@2cAtion system
Figure | Ais a block dlagbamo rele

nRfiAHRE | e ey 3ek Node-Baciithi & a&ﬁereoqr?lﬁﬁflg MSiE- B2 in
avaacwaaﬂcéﬂ %@h Bﬁe %ﬁ%ﬁhﬁ@n@&ﬁ e/ pledént hantRhdange sw,tteﬁl 100

one enbodi nent of the present I nventi on. The Sy stem
ihclddene WEHEBY H02)\DRE ot @re d¥msledsds k4 entladRIBE 111(64 ThedWTRU

RNC 106. .Th
AR NG e TR 03 RSkl CRPRARSREL Rl Al Slca
1%%%&)1@1 SThd Mode-BRS mOESt@EQIH\i,iwé %theackm@(ukﬁ%k%&ﬂgahem (ACK)
nmessage or a non-ackKkno e enent
TRTSEY Tt i agkg o] lefirgrmend |m9§&ageNAhM ﬁge 3. EU
i el_&%%ﬁemzﬂ‘ %ﬁéﬁd@n{én derQiibQd of REIEabAIRbdihR Ehe data at

using an RQ or sinple ARQ operati on,
the Nors-Bésd elG4 bysum?@ﬁﬂ -ARQ) pr steplke ARQ cpedatios gsnindfeated by

A’ﬁ@ﬁ]ﬂ?@z process ‘flg ( Sr)d ]lgé in the WTRU 102 and Node-B(s) 104,
respectively.

[0023] Referring to Figure 1A, new MAC entities 110, 120, 130 for EU
transmissions, (i.e., MAC-e entities), are included in each of the WTRU 102, the
Node-B(s) 104 and the RNC 106, respectively. The MAC-e entity 120 of the
Node-B(s) 104 includes a re-ordering entity 122, data re-ordering buffer 124, a

data forwarding timer 126 for in-sequence delivery of the data blocks,
respectively. The data transmitted by the WTRU 102 over the E-DCH 142 is re-
ordered by the re-ordering entity 122 before being forwarded to a higher layer.
The re-ordering entity 122 receives data blocks, (MAC-e protocol data units
(PDUs)), and delivers the MAC-e PDUs with consecutive TSN to a higher layer.

MAC-e PDUs that are not consecutive, (i.e., resulting in a missing data block),
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respectively. [0023] Referring to Figure I A, new MAC
entities 110, 120, 130 for EU transm ssions, (i.e.,

wORGse1BAtities), are included in each of the MIRUSDOZ011247
the Node-B(s) 104 and the RNC 106, respectively. The
MAC-e entity 120 of the Node-B(s) 104 includes a

drénot delivenred e thiethigHet daydtaindil eRpiRa e bitble Autd BFwdrddng fmer
data forwarding tiner 126 for _in-sequence delive %

2% Therne-rledRe entits perusesdhy knywledgghthe éﬁ%itf{%@%égwess
198€to &grrﬁgge Q‘ﬁ_@fhetrhcglg ﬁgggglﬁé&%tg! §105]§ %20 LIE egﬁistc%}‘%ehpﬁy the

re-ordering entity 1 ing forwar
WIHRELO2 apdito foFward @onicdesdcntive data hlotlddtoleghengextat a

0P o Feirtal 8 DB fefehreteelooe M@ Miptign system

I50gheludinyef RNAGitR aRaels ré-BﬁIerﬁngerﬂtﬁfr 1828pératihy accordance
, .resulting in a mssing data bl ock), are_not

(i.e. . : .
vidh apethey embodment o he present ipMentions xiesystegnl ¥} alpgyacludes
; . . = C et o
A L S U
et od Fhigure Mh dldveavet,hestend of thye NadeaBhd) 04 itdsdibgarre-ordering

<HRT dsre e VACGE sty 370 ok B BNG: L PRbites are-grggsing entity

1320 dr@-drBetifig HubfeP 184 dha G @dbaTbrarlif@tigss 136 for in-sequence
conmuni cati on S){St em 150 including an RNC with a data
dediversel thegdatathlecks) nespegrisredy.i Mata frapsaybted hyethgi WHRU 102
K [ t Japvent | .
RO eRE T BT TUTSR o Plalrll 1Y) (R olgBHER chlfly 130%efore being
iosarded to @shigher lyeRNTial i, NedeyB(arl0dothee-aystiegen€ify 132

of .Figure.lA er, instead of de- 104
Rt bhodes! SRR ool aRS ualbs PR bR dbtlerf Pis MAC-e
HIBUsGfith honkN&ati @ 6rSNE kol deBighef @apdrd eMAT eEPD Uk YthiBAre not
a re-ordering buffer 134 and a data forwarding tiner

cppequbive; are Jiyy fehiy eredeto; ther Bigher layer gutd expygkisn of the data
f?ﬁi&’@?ﬁé Yﬁli%rzlﬁ el Péé&@eg&gser%gt f?uwﬂhelﬁﬁoméﬁg% ;)f the

is re-ordere thé re-ordering enti
ABQ/HHARA pravesnil2 iorthe Nbdd-B(s) H4tiogleberniiay sthethdrahe gssing

d-BF%%ﬁ 04, .the -orge' itv.132 regeives .
e Bl bien 2061 diaengef PaLBE Sy BT ek FmlaBa o Shppoutive
dighibteks té6 hegghdplayerEDUs Wit h consecutive TSNs to a

hi gher I a)fer ..MAC-e PDUs that are not . |

[0025] he H-ARQ process assignment mechanism is preferably based on
absolute priority of data blocks. After recognizing that a data block of a
particular transmission sequence number (TSN) is missing in the re-ordering
buffer in the UTRAN, (i.e., either a Node-B or an RNC), the re-ordering entity
122, 132 determines the missing data block is lost if subsequent to detection of
the missing data block all ARQ/H-ARQ processes 128 available and active within
the Node-B(s) 104 for that WTRU 102 have either: 1) a new transmission
initiated for a transmission with the same priority class with a higher sequence

number; or 2) a new transmission initiated for a transmission with a lower

priority class. In such case, the re-ordering entity 122, 132 determines that the
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consecutive are not delivered to the higher |ayer

until expiration of the data forwarding tinmer 136. The
WO eeosnassi ng entity 13 uses the know edge of tPET/US2005/011247

ARQ H ARQ process 128 in the Node-B(s) 104 to

determ ne whether the m ssing data bl ock has been

&t S BRCH ellobyatithe MARLL R And FetwadE Beadiflconsecutive data blocks

non- consecut|ve data bl ocks to higher |ayers. [0025]
tyhégher Amrp1sr ocess assi gnment nechani smis preferably

H@%"ﬁd on F%ﬁlggg ﬁafglgt %gra{g 4 Jabggcbé(af 8% arding non-

gni zin partlcu ar
conserative sdatn lﬂecksern: acconddosre (viltﬁl\bne snrbodshent bfhthehpresent
_re-orde ng buf f |nthe

eptiqn. Jhheproeags: Oofljl?é’ l}eé rftﬁé uélﬁllglep\?leigf coggguratlon of

6ttt oness F{g%rmmlomyg@rna 1k5boakFigs1réom iThe Node B(s) 104
Subsequent to detection of the m ssing data bl o

pEOtanARIpite auaahes z’é%%&m% PEOCESES A2B) for el';wh WJFRU 102.
fﬂb%hﬂﬁ&u n‘é 5}1t1§gf]32‘ ﬂlrthgt 4 dC mﬂﬂay}l%t lﬂ%@kﬁbx{'ﬂ:ﬁgﬂe al?]z)ut fhe H-

New transntssi Initia a“transm ssion
ARQeppration inythel WERTM102 aad thg Nad ekl &0t e Therrdfare; when the

w transm ss |n|t|atdfo a transm ssi on
Rt of S | st i il iR 35 0 BE N B 104
prévide d8Eds8greinfdrimatiohdo tﬁ@Rm}elw fat BEsblipathe rOSERIrRAg entity
block is lost at the MAC | ayer and forwards the

1@8@@@?@'@@9@ whethenthedy 'BBHSYQ%% peardedifhe %HSSEIEM@P block.
§ogﬂr e 2 ingANdd Oﬂ(s%@z%ﬂﬁgéfloéé{?% %saﬁta?ﬁgcﬂs%m the WTRU

or war di ng nonconsecut v cks 1 n accordance
Wi2tandooereetipddeaded datd blbtls ape esaemngedm peduence ifirpere-ordering

B O, e o b E SRR B otk Sidetofa4 glSme RS o6
WhefritBe! e&lﬁgﬁlraﬂibﬁ oRggteB( B0 ibelseHHtlﬁat Nbd@B@s)flloldlfbﬁvards the
number of ARQ processes each WIRU_ 1

spﬁ@esrs@lldr@éedw@;iaéﬁ qcy tq tye RNCtWé aﬂm@ Witk thedl- AJ&Q Pﬁ@ﬁ?és ID

10
B Mg R B ] o e £ ag e
mfimbsrgheyrbd Blhehidwerframe Wihgu tiee NBliisressived ot bee frame when the

Node- gﬁ(ﬁ rovi de cessary information to the RNC
SHG&°SF %?EBPF ﬁnf’ﬁcélf “ordering entity 132 to

[deg&r m neTW@ be@derﬁﬂgeeﬁﬂ'ﬁum thaNodie B(@y Uetlort 1R re-ordering
entlstirll?lg of the RNC 10k6 recognizes a missing data block utilizing a TSN (step
202). A unique TSN is assigned to each data block by the WTRU 102. Upon
fecognition of the missing data block, the Node-B(s) 104 initializes the data
forwarding timer 126 or the RNC initializes the data forwarding time 136 (step
204). The re-ordering entity 122 or 132 determines whether the data forwarding
timer 126 or 136, respectively, has expired (step 206). If the timer 126 or 136 has
expired, the re-ordering entity 122 or 132 forwards non-consecutive data blocks to
higher layers (step 210), and a higher layer data recovery procedure is initiated.
[0029] If the data forwarding timer 126 or 136 has not expired, the re-

ordering entity 122 or 132 further determines whether the missing data block
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[0027] The Node-B(s) 104 or RNC 106 receives data

bl ocks fromthe WIRU 102 and correctly decoded data
whbmshiw3ar e rearranged in sequence in a re-or dBCT/OER005/011247

buffer 124 of the Node-B(s) 104 or the re-ordering

buf fer 134 of the RNC 106. When the configuration of
sgsbem 8bRairdedubgdthet WIRWAW2Bbagedl0d4 4 dmeard$H-ARE process

successful | y decoded da 0 t ot he R 6 alo
ARFIERIeNE eRRDIPP Rl the @ﬁﬁdf@ (AR %Oﬁgc ‘%’%ﬁﬂﬁi‘f*nﬁ%ﬂgnlw
&e@&xﬁlhéQ%”Héééde@ﬁarEG& V£ 4tep RO, (HRITEL m@o?foce@svnﬁ% be

either the frane when the NDI |srece|ved or the franme
deberminkd imphcitlystarh the ﬁmm myhber thedransaeissipo ezgrecieed in.

ar.derin ity 122 f S 04 o
S ORBRE T 3B hogeh rBrertf PRE B e In P TLARD process
a¥sipainitgit datdahblsabsequbht assigrgnentTdH-ARE@ pratees, the Node-B(s)

nl q tgﬁjbgﬁ% Ié@% %;%ﬂ S 4&%&3@}3%@2} tﬁp&@%ﬁbp@ (ES%X'%CE&ethcular

t;@,gisqmgglg}l. 104 initializes the data forwarding tiner
126 or the RNC initializes the data forwarding tine .
[06%30]( st epThe4j-ARR e)moess)a@ﬁegrilrngnfemerhaymmzato#hel‘@Z‘RU 102 is

%% %aﬁ]gnbase&h gsol &3 pggrn?y oP rc rdglcap %b%;(g,e %\fent ough other

spec explred ste
rhédRhish?$ niy B@@mﬁ)&ﬁn@tpdr dd, art std’lﬁteOpﬁeflt}n chd tayhigher

122 . or f orwards non-co utive data bl ocks to
YigH¥rdat 55)&03 if @By D3y iced hatose iy I9WEF PrigyiaY data block, and a

dR5 BYRK Yvith CRE B Rst TSan'stsbﬁH@éii} fit@ Qdfin!the %Qﬁleqﬁ"o@lty data
forwarding tinmer 126 136 has not expired,

odkesr |Ingueh1ta|mgch1122o“rmrthe 3®dﬁtﬁ(§hb04 @tetlh@rRNG elé)ﬁ\m@t Y@Bgmze
t%lag tg]amﬁ% ij@i Exasb Id(i)kah eeelrfusdsli Sgc 85%69105’% f hﬁ A%&%I-ARQ

on a Known process” assi

pfeedasadsﬁ' 528 a@tailabée Wd?bbtmof ﬁteQWTRUSloz H‘hﬂm Nbde- Bmlm@ﬁave
dete nes | sc fid data bl ock .in step 208, th
?H“GE HRDeY i W@W‘BP Vet ﬁ}? W‘P?féty and a

Hléﬁ&el‘@lq 'Epﬁﬁ)ahﬂftotthg RSE3iAS Uk MBSk; b 2Fh ¥R thdhsmission with a
Fol | owi ng an out - of - sequence reception based on rules

lpwer prippity gnmoparsd tadbe grisng dataoblotle subsequent
i S
WHR1P202 has dBcatdedrthemsissiap data block if the H-ARQ process which is
associated with the lost data has successfully received either: 1) a new
transmission with the same priority and a higher TSN compared to the missing
data block; or 2) a new transmission with a lower priority compared to the
missing data block. The H-ARQ process may be known by the time of
transmission/reception. The time may be indicated as either a frame or subframe
number.

[0032] If either condition is met, the Node-B(s) 104 or RNC 106 determines
at the MAC layer that the missing data block has been discarded by the WTRU
102. Then, the re-ordering entity 122 or 132 forwards the non-consecutive data

blocks to the higher layer without waiting for expiration of the data forwarding
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[ 0030] The H ARQ process assignnent nechani smat the
WRU 102 is preferably based on absolute priority of

w0 bwsdessy bl ocks, even though ot her nechani snsPCEYSI65/011247
i npl enented. In an absolute priority scheme, a higher
priority data block is always serviced before a | ower

tEheo126 ¥r d36a Iphmeftker astlitiodlad andd) fIRkKNwHE-B($)NED4 or RNC 106
earliest TSN is serviced first within the sane
dstermines thatithe mpissirg datyblogk Rag npbbepayiigeardegdhe process 200

;{ﬁ%%a%@%ﬁ%&% wdetdRNfe hRE; TRY of &&t%%lbé@ ahﬁ%he tpl?@cess 200

iscarded the mssing data bl'ock 1f
théﬂréhmgtqost@p@@&s 128 avail abl e and act [ ve for the

102 t he Node-B(s) 104 have r
[ essfu IBV Haf’ﬁg}lsm‘ﬁ %{"ﬂ’eél t’iegﬁgﬁ"ﬁ) }o/ e Nqds- By 104 by
r8adTRIngr 604 ife afth ehdit:gbe(NDIN NDImareed tte 1hﬂﬁ:af@ leflgr a
data bl ock; or %ﬂa new transm ssion with a

trRRBRissipn ivheys date qreld ﬁétarfr%tgwgn@alpw b eycokd d?@@%"f&? kind of
DllbehiRgtchy %% Yoné }%?@thﬁi = h as ay R0 BB Yepresented by

recognize that t scar ed the m’ssi ng
agheltl A RR peécess tnahemltsssARQOpnmre Yéhanttihe A Aﬁ@psme,ssarmmlsswn
t.h the as_succ celved ei t her
pecoin aheifednirenr kiR aedpY BRFGEm Ehig ey also
Hel @étermiel P m@@i@ﬂ trankMéssions ghdige ﬂmnalthals qms) afid Zhe SN
new transnission with a |ower priority conpared to the
fﬁlil%‘ginﬁgieﬁ%qlﬁgbl ock. The H ARQ process may be known by

[bb‘@zﬂt i e of,o NoABSIIL SRANAY SRR Qerale- o&‘ﬂé@né‘@ﬂe&@ for each

Indicated as either a franme or subfrane nunber.
Wﬂ‘RéU 1hxanddhdiott gﬁsquemdetwﬁ@nmmHOB{J&)dllmbgm szN@perate

MAC | h h d
iSOV E e B el M BUIEL WiRU 105, Then i o

[0e35]r der | igawsthit Mnﬁ&ﬁrr@ht 1BQI-E@R%’rd&s§ b&‘lg'nment mechanism
non- consecut|ve data bl ocks to the hiogher

hitha JUE Riad 02 i @sfastated siinthedstorate filotkarg an absolute priority
schéx‘P@,rQ'h%rrﬁ{or ?Qia‘% blotk i s aflwgfé §161ce RMrk 'aole'e§ erorlty
nmet, the or

det erni nes t hat
drits dlovly, dad & dﬂtachlodkawthd&le kﬁ@ehescﬂl'léﬁi\ém e@t’vmeldéir]st m@ss the

G0 ERERT B D P FA 8 S5hlekBld T SO B Bt
rétégnize that the WTRU 102 has dlscarded the missing data block if all ARQ/H-
ARQ processes 128 available and active for the WTRU 102 at the Node-B(s) 104
have received successfully either: 1) a new transmission with the same priority
and a higher TSN compared to the missing data block; or 2) a new transmission
with a lower priority compared to the missing data block.

[0036] If either condition is met, the Node-B(s) 104 determines at the MAC
layer that the missing data block has been discarded by the WITRU 102, then the
re-ordering entity 122 forwards the non-consecutive data blocks to the higher
layer not waiting for expiration of the data forwarding timer 126. If neither
condition is met, the Node-B(s) 104 determines that the missing data block has
not been discarded, the process 200 proceeds to step 212 to wait for the next TTI

-8-



[0033] New transm ssions may be realized by the
Node-B(s) 104 by receiving of a new data i ndicator
W@ NDENX123MDI i s used to indicate whether a traneBrmi/ES10051011247
is new data or old data (retransm ssion). For old
data, sone kind of conbining can be done at the

ﬁ@@@ca%@%?trﬂe%de%s N oFTRY t1R BRe BELHeTINE 08! B de¥t @dta block.

ARQ process transni ssion counter. Wen the H ARQ
ﬁh@ peess 2C(theetisry st 206 aftep theynexi TThoccuss ercthetnaxg data
r.es the NDI. New transm ssions may al so be
bgm{f( rg&gcf y received transm ssion queue identities
[003H) ancNteWetr‘ESNnﬁMcbmenagr tecredlingl byOtistNotleeB(s) 104 by

B 3 T BB P INGE L L8, S o

g cﬁlﬁﬁé’\@érﬁbﬁﬁnﬂg 99itRe MYl THET 20£ N&ﬁﬁ%ﬁ@ﬁﬂéédﬁsf ﬁby also be
each re-ordering queue. [0035] In another enbod

determbngRipspreesdved sxisgrptien qHeskalfestities dRe) \Amu:hm?SN
fbﬁov% %I@&ﬁg wth the ost data block. In an absol ute
pri or ty sC a higher priority data block is

[a03®ys seFxgucrecB sed flow diagoamarofpr porcessy 3e&fer forwakding non-
and a data blpck with the earljest .TSN isS.servi

cPpsecEtiye datH LF%ES %%ﬁ‘émﬁa‘i“bcﬁ wifh gy Gothir f?*&f?&@lmﬂ% of Sﬁﬁ present
ARSI, SR thiRerNEmBAE ) the HINCBN6 EANHY R NHE-BlHE04 that
WIRU 102 has di scarded the i ssi nghdata block if all

thexg islaRoissingcdade ddockrmdthei Noget R(sh 1t detertsaviesher the WTRU
1\675% % Lela?‘{l & H?et I%?S%ﬁl%éa%)g. b]lgcﬂi M fe o?t,%eﬂ: Y@ﬁle RRICt hOe6.

Sdctess new transm ssion Wt
(663% pri oAlx’ey)rdadngehulghBS‘Z ihSNe RO d06 dhedkstieethes thargis a

BRs By e Blp RTEREDPROPh LRI 70 R thpgsey mifsing

dith BRIck Ciﬂh@‘iﬂr&de@@ 30@pf8%éedsttb stNBIe- Bt 9 thaled@rBienRs data
at the MAC'| ayer that the missing data bl ock has_ heen

hlpdde a}fctbqreoy a masspypRdatepblock g retpaderdng enlty ke BHtipliges a
(f%i%g Wn%stujhgle 1590 & 9&%%%*%'!::3’1% wak RLag gﬁ%l@g{eﬁ@ode -B(s)
e FThe dat a

not waltin expiration o
]f(l4r(mmpc30|4g Tlhenﬁram]ﬁﬁlmbdr onigidibrreparted by the NedenB(s) 164ehen

tﬁggut OB§ quu%gge ataeblgnk gz pea E)rdterlngrgu%tser 194 gsartegog?uz%% and the

priority and sequence number of the missing data block are also included in the

“start watch” command.

[0040] After receiving the start watch command from the RNC 106, the
Node-B(s) 104 checks its current database to check all data blocks subsequent to
the frame number indicated by the RNC 106 and monitors subsequent
transmissions in order to determine whether the WTRU 102 has discarded the
missing data block based on the known H-ARQ process assignment mechanism at
the WTRU 102 (step 306). As explained hereinabove, the ARQ/H-ARQ processes
112 are preferably assigned in accordance with an absolute priority scheme. In
such case, the Node-B(s) 104 determines whether all ARQ/H-ARQ processes 128
available and active for the WTRU 102 within the Node-B(s) 104 have either 1) a
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not been discarded, the process 200 proceeds to step

212 to wait for the next TTlin the case of the Node-Bs
wdadehser23sin the case of the RNC 106, the next BEL/ES2005/011247

bl ock. The process 200 returns to step 206 after the

next TTI occurs or the next data block is received.

110G dhs e dnl R Thé §4rRe BribEiYy P&t wRB laildgheFSN bémpared to the

Node- B(s) 104 by receiving of a new data indicator

reiReig. datacblngh ofdy a pewy teasmissien fat blork matior dpgee priority

) 104. New transm ssions may
cgﬁgkﬁ%%“e@%gnéwgbﬁ%e. ved transm ssi on queue
[DO€Tt i ti el eithes comditionhe nikSN HeaNddrnB(r) 10¢ cenldng transmission

riRibarge oo eedsrredni 1o e ANE JE5R At Hame
pHotdeolR(stéd BOSXE Mhp ehdreriinsAfisdidie fANASaRbssapy,Citel monﬂyn which

this enmbodi nent, the RNC 106 notifies the Node-B (b
lznéwatqﬁéhe rererdering quene 4B ar sRaugnes mRber thedata block is also

gﬁ‘&ﬁe&‘( §he e%?f@étl‘{é&t abﬁ ocﬁ&aé{%ﬁw sulR aﬁ%%ent If rﬁlther

carded t he m ssi ng reports it
cehditiod6is fne63tHe PracessoBeR progedsto tsjze;l322|tn whid fRN(ﬁhe next

ether there is a missing data block in
rteﬁeév?(gg Zlémqﬁg buf fer 134 (step 302). If there is no
(0053 ng dWipan hk@sHingtthe tRIMeEsSos PAleaae8dse ! theSe@Rdering
312 towait for the next received data block. If there

frgetionyin $he, KNG 196 fopeardst the nen-eangerytiity datei blgcksste higher

[ t tinmer 136 and sends a
lhgé’rgrb%ré%ﬁ%ﬁme% ngé I?EEQ)Mde B(s) 104 (step 304).

[0043]f r amreAlthobgh the lfegxtnedSI and elporenss Ob‘ghet pu@samdmvs(my)n are

04 .whe. dat
Facr Pl hg Priried rRRANEORE Ll SO Paci e spchgature
2NsleREAt e4IE Be ruw@ Qlloref witheuttlss biter dedtaréd 86k eBdrgerith 90 the
included in the "start watch" comrand, [0040] After

nrefester evabadimentsarin yariews eosmhinatons with pmlthmt atper features
&,ﬂ%]&ﬂ@ﬁfﬁf Ei-,@%eﬁbg%ﬁtmhs current database to check
a data b

subsequent to the frame nunber
[DOdIcat edWhile the RNSedOBvantiondrst ren deﬂoslqulemtterms of the
;%frﬁ Q‘ﬁe SSIbgggrr\% o{lgee rv:EuQm gxtlserw 1&1e are WREID ttﬁe scoperf the

invention as outlined in the claims below will be apparent to those skilled in the

art.
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m ssing data bl ock based on the known H ARQ process
assi gnnent nechanismat the WIRU 102 (step 306). As
we@xpbkaized her ei nabove, the ARQ H ARQ pr ocesseBC/LIR2005/@11247
preferably assigned in accordance with an absol ute
priority schenme. In such ca Node- B(s) 104
det er mi nes whet her all processes 128
What {saddhignednid: acti ve for the V\7I'RU 102 within the
Node- B(s) 104 have ei ther 1), anew transm ssion with
the dame Bri#r miselesst copmpicatiopetystan drfipdingd & gvireless

t&;{}?snﬁqt eﬂx%a §@ (WTRE), Ot tdash JHe WNEHQVHS B b OFadid tribtwork

ower priority conpared to the nissing
cdatrallpt 6BNC)] @béddin | ttheeWTHY anwhthe Nodeild indtide tome or more

PRaE Sheb g h i R RIA TR SR ARR) Beor et B0mrortine
tf‘&ﬂiﬁs&bﬁ"aﬁd@éce(pﬁbﬁ pf 3853)blodkR viden bfikasdet sleliRatddahhting (E-
sage, the priority, which indi catgs the re-orderin

%H&@%f%ﬁé%@&&%é@% ohasks age rerfrderedainmpesordance with a
@laee tﬁ&kﬂ?s%%n sEHﬁem%x%ﬁ)(T“s% g;&gae&w&ehvmg Biﬁﬁﬂ by the

of such an event. If neither condifion is net
W8k s n@tilod fardeswarding svepogdutive watd blagks wHachnérve not

d ,dat | ock. t he.
4epS fiotraar St i fising bR bR iSRS P et Sinict i on
in t e B¥gnlhfg faohvesingsddth dlaknmens & pliraliey 8Bd#ta blocks;
bl ocks to.higher |ayers before the tinmer explres (step

310) (b)ingiedizing @ kBpRphior frrweadingnon-congeytiviestata blgckene
pres %)tmdd?t’d%ﬁig Qibsdiferd 886 HARMMIRidRSyREEVEIE D0 determine

enbodi'ments I n particular conbinations, each feature
whetbbe thhe missing bbitalsbé@bkahem been tdmmdetdhby ¢h& ¥ TRU based on

A SRR o T rore PR B O RO Up oL rRee Py ALk the
Node-Blagidehe RNE; 4de present invention. [0044] Wil e

t he present i nvention has been escrl ed in_t
the PVefoBVREHDE B8 dIoRERRSeH Ve %rh o Sofﬁsa \kFﬁe}ﬁﬁ laV%r upon

éﬁ}fel?'r@c&gﬁ%lﬁf: Qp&eocilséal}ﬁ Jrame %ﬂsﬁﬂgﬁté) Bidckrb@‘iaxbﬁahlaﬁ of the
claims below w Il be apparent to those skilled int

timer, whichever occurs first.

2. The method of claim 1 wherein the ARQ/H-ARQ processes are
assigned in accordance with absolute priority of the data blocks, whereby a
higher priority class data block is transmitted before a lower priority class data
block and a data block with earliest TSN is transmitted first within the same

priority class.

3. The method of claim 2 wherein the steps (a)-(d) are performed at the
Node-B.
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* *CLAIMS What is clainmed is: 1. In a wireless
comruni cation systemincluding a wrel ess

W0 eangmss7 recei ve unit (WIRU), at | east one NOPEFBSBDE011247
a radio network controller (RNC), wherein the WIRU and

t he Node-B incl.u re t LC. repeat

oquie (Rt Fora st v Bl P AR BT akS RS the discard of
tBBSihE Aatd blatiswhes i Nadel Brieeatizeyrthat all abaﬂiﬁle ak@ active
vi a _an _enhanced ded| cated channel (EDCH) and t

ARQAEARQ erpcgsses fon Be¥ TRIEhave gthrrrapey r’fraétsé’b‘ﬁ%}% gka data
b%ctknxzﬁlh Egﬁ%l}@rs‘ A aagél 20 2 AU RRL mﬁs-gwdata block or

assi g 0 eacC the WIRU, a net hod

af newatrmslglssnon -af ecnd atmublovle inl at lawbh‘ (m'kmtmaﬁls dwmpelrerblto the
been for d due to a m ssing data bl ock, the nethod
RSH5E] tW% F recogni zing a missing data bl ock anong

a plurality of data bl ocks; (b) initializingatirrer

for forwardi ng' non-consecutive data bl ocks;

noni Por i nghe yBedgdesf: claimat thé‘ﬂ@Fﬁ $Be JNedeyB’ ‘Eq‘i"élZV@I'Ii?}i’;? rew

has been
tgﬁssglgrggdlgg by}%&ﬂﬁ{o\rm%% lggase on g‘%%?ﬂm%% process
assi gnnment nechanlsn1agreed upon anong the WIRU, the
Node-.B and, the RNC.. and (d) formarding the. . . .
non- Bonec Lt FrshitseBmswberett BRipeyphiligaion isgsatized by a
reédit@ traasgRidn @iewefidéietytiistamM$Naf the ni ssing data
bl ock or expiration of the tinmer, whichever occurs

first. 2. The nmethod of claim1l wherein the ARQ H ARQ

procegsses n | i .
D odT ey LR A SLefihly SURALHRIGONIL b AR fery o

ocllersng Qaeweslcibneach WTRLhmmdrthet fedwblehng ef thelnpnegonsecutive data
bzrlgrolt cl ase d (ﬁe g‘hﬁ) ro?ar bleorék Wi th

ogksiopgta ?’P 4t fte% f‘?? WE Rt he sane
priority cI ass. 3. The nethod of cI aim2 wherein the

te a re_perfornmed at

S pS (a); §1e method gf cla1m2whe?e1n the steps of (a)-(d) are performed at

the RNC.

9. The method of claim 8 wherein the RNC recognizes the discard of
the missing data block based on information provided by the Node-B.

10. The method of claim 9 wherein the Node-B provides, for each
successful decoding of a data block, ARQ/H-ARQ process identity and frame
number when a new data transmission was first received, which is indicated by a

new data indicator (NDI).

11. The method of claim 2 wherein the steps (a), (b) and (d) are
performed by the RNC and the step (c) is performed by the Node-B upon receipt

of a start watch command which is issued by the RNC upon recognition of the
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Node-B. 4. The nmethod of claim3 wherein the Node-B
recogni zes the discard of the m ssing data bl ock when
wo bmshadsr B recogni zes that all avail abl e and BCT/US®05/011247
ARQ H ARQ processes for the WIRU have either a new
transm ssion of a _data block with higher TSN Wth}ibln
mifwng data plockyand the BN foryards the appgosacytipe data Rjpcks to a

hg%qugtlgfé} ot $b Aot adr s BbA Bhinire Iﬁeésgé\:e%ldﬁ’d_’lgiﬁfe?fgi(ﬁé/card of

s ‘conpared to tﬁe m ssi ng data bl ock. 5.
thethissingflatd bliook fromh@redNode-Be Node- B real i zes the new
transm ssion by reception of a new data indicator
(NDI). 6. The nethod of claim4 wherein the new
transggi ssTidmieshddadlclad@dl Ibyhéreiretiri stet wataln ssthamindrincludes

ueue identity and a TSN. 7. The nethod of .clajm4
a%mrp@pﬁmh%wrh@aéhso%ﬁfp%ﬁqtlgn@éwcagmﬁecgm&{fd)@mwglty and TSN

AHEUSSsEAF 4£@a0H.MTRU and the forwarding of the
Onon-cosﬁslgécuiﬁ%veo ata bl ocks operates independently for

each re-ordering queue. 8. The nethod of claim?2

wherejpn the steps, of .(a)-+6d), are perfo d,at, th !
9. The ne %Hlegg(’dc? a‘fl%ﬁr%l Vge}}egflﬁl {iﬁe&?ﬁkgﬁrcgg%%sn? g%‘gﬂgse of
tfﬁfﬁnﬁbﬁ@ﬁd’ dimek tﬂlhgfrgingsmﬁﬁbdrairgiibﬁt@d %gbdﬁeﬁﬁm al?ddfOHF)Wing
i nformation provide y the Node-B. 10. T nmet 0
trRansIHsYoRh Y @idaT tdetrefdidemiisragd of Ehe mﬁﬁngeg%tﬁ block.
successful decoding of a data bl ock, ARQ H ARQ process
identity and franme nunber when a new data transm ssion
was flir stAvacdessechmmhbnizatios systginc forddrigrdingynon-dentsgcutive

i ndicator (.NDL). 11. .The et hqgd cl ai m.2 .whey el n,the
PSP dop ape ARIIRAPY Ao MiMes yget” e
st fenséppisihgi s perforned by the Node-B upon recei pt
of a start watch conmmand which js |ssued by the RNC

uponar BaEdesst PEmsEntTeseives ¥rHy dﬁ’zlil’ﬁ)o |SOEIPTISIRE| e ORNEOTE

o O OLRATHe A et i
trandinuiasion 9f datechlocksofiatancentiansedh dedisatediyhaokel (Fo gvhile
a’glgl%%int' a unique transmission sequence number (T'SN) to each data block; and
ét least one Node-B comprising:

one or more ARQ/H-ARQ processes for supporting reception of data
blocks via an E-DCH;

a re-ordering buffer for storing transmitted data blocks;

a data forwarding timer for setting a duration for forwarding non-
consecutive data blocks; and

a re-ordering entity for identifying a missing data block based on a
TSN, for monitoring subsequent data transmissions by a WTRU to determine
whether the missing data block has been discarded by the WTRU based on

known ARQ/H-ARQ process assignment mechanism, and for forwarding the non-

consecutive data blocks to a higher layer upon either recognition of the discard of
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12. The method of claim 11 wherein the start watch
command i ncludes a frane nunber when the

woaoseizssequence is recogni zed and the priori tRpCEOS200BN 1247
of the m ssing data block. 13. The nmethod of claim 12

PS5 B o R SRl BT T e

ok@lks@sg transm ssions in order to detect the discard
of the m ssing data block. 14. A wreless
conmuni cati on system for forwardi ng non-consecutive

dat a; Bl ockg, \é’g%t%gk Bf"%ﬂﬁmﬂ% %%P«aiﬁ%‘@%ﬂ%%ﬁ%t é)lfi'eesggs are

m ssing data e system conpri si ng:
assignsediin /aceadianee with apsilEd) poorify of ithg datee blcks;pwhbereby a

ety oGRS Hagt SRR S L BSGFF B lovbaigs 1ty s data
bléck & & Hads bRk AeEh @atlast TSN Detrah EmBEE] fivdti wRhin the same

assigning a uni que transm ssion sequence nunber (TSN
PrpreEClsBat a bl ock; and at | east one Node-B

conprising: one or nore ARQ H ARQ processes for
supporting reception of data bl ocks via an E-DCH, a

r e- od@er i Hge pstdre of flaim 35 whergn theresoridetieg enfatyarecognizes the

| ocks,,,a data for ding tiper for setti a duration
e B R iRk Dl it Blok e BE b Rlop R dne et A5 b2t an
availabldeimdgetRet ARG/H AR gesdebdasi fof tiee WITI @ tHaNbde-B have
bl ock based on_ a TSN, for npnitoring subsequent data

eifihgR araeys Frgnsmission ofrRdRtachloek wiith highsrd ey it the priority
ol S (33 ol Oek 168 pRERSr A/ dRtbti g\t AV block in o

base n known process assi gnnent nechani sm
lewelr poorifyoclasy aimpared do tommassserdataddodat a bl ocks to a
hi gher | ayer upon either recognition of the discard
of the m ssing data block or expiration of the data

forwardi nphé syém ofbliath €6evhe?6itilths neivtshnsmBsiohi€realized by

system of claim 14 wherein the ARQ H ARQ processes are
reception of a new data indicator (NDI).

18. The system of claim 16 wherein the new transmission is realized by

a received transmission queue identity and a TSN.

19. The system of claim 14 wherein the Node-B supports several re-
ordering queues for each WTRU and the forwarding of the non-consecutive data

blocks operates independently for each re-ordering queue.

20. A wireless communication system for forwarding non-consecutive
data blocks which have not been forwarded due to a missing data block, the
system comprising:

a wireless transmit/receive unit (WTRU) comprising one or more

automatic repeat request (ARQ)/hybrid-ARQ (H-ARQ) processes for supporting

-14-



assigned in accordance with absolute priority of the

data bl ocks, whereby a higher priority class data
whbmsk123s7 transmitted before a | ower priority BCEHES2005/011247

data bl ock and a data bl.ock with earliest TSN is

transm.tted. first within th o] A I .
HarBRugRph A detaiarhh 8 “Mrtrcd Rebrast iphelg EeneHDyhile
abEgREIY £ 86iduleratis3eiatidn ebqldiRe MuSHRYTSHY 8o PAQCHKataNBsLk;

the re-ordering entity recogni zes that all avail able

and aklaask opgrdyadeARormposigsene enpmore ARYRARQ prasesses for

R _h ' NS SS i .
sieeoFetBr i O8] date ML GA°EL SRR OInd MRS 2oRfHding
deteketindatdat@ abradik metwark eantrodes (R oalong witHainformation
sty onee MR brecGinisd e @SSl AT BRS Shssiiy S8 asichthe

WhRUDeWdt ransm ssion is realized by reception of a new
data indicator (NDI). 18. The system of claim 16
wher BienRNRecommyitinginsni ssion is realized by a received

transm ssj on ' j stem
of ol a mL SSPR MIRE $oARE Panliliiied hatd BRCRYS
or der i ng xydatacferyardiega timaMitd satidgtahdurhtiondodfonrganting non-

t he nan-co cutive data bl ocks operates independently
C?’bﬁ‘ec'été‘éﬁa?tg’?@ioaa?ﬂ queue. 20. A wirel ess

comuni cag i&fbr_ﬂé’ﬁh%r@d‘tﬁ;& o1 MRh iz NP nfaeigeaktd beock, for
dat a bl ocks whi ch have not been forwarded due to a

A Erig sbsequsind drta trpasmissions by 6P T RS tegleteamipe whether the
_ : o 4 pr
rit A5 Watd bRER S iR il bR o PO 008 el AR Q/H-
ARQ@ peemss absignsiepp aidchanisng reswl Hs ifarwaflingatle bbocksecutive
Vi enhanced dedi cat ed,.channel . (E- whi | ..
P B g SRR BES e e PR Rt eh Aot thaggjosing
dafa BREKR ofl 8k irMiee kf thattineRASFhihe eNoe@mB fieggIpr i si ng one
or nore Al H-/—\RQ processes f or supportl ng receptl on ‘

of data blocks via an E-DCH, the Node-B forwarding

dec ogf.d di”'it)é”‘l S#’%ﬁﬁl Bfagiaﬂn% %@i‘eiﬁ %Er&hbﬁi-@CBro@ésgw are

wi t h i nf or mat
assigned in accordance with absolute priority of the data blocks, whereby a

higher priority class data block is transmitted before a lower priority class data
block and a data block with earliest TSN is transmitted first within the same

priority class.

22. The system of claim 21 wherein the re-ordering entity recognizes the
discard of the missing data block when the re-ordering entity recognizes that all
available and active ARQ/H-ARQ processes for the WTRU at the Node-B have
either a new transmission of a data block with higher TSN within the priority
class same to the missing data block or a new transmission of a data block in a

lower priority class compared to the missing data block.
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necessary for the RNC to recogni ze the discard of the

m ssing data bl ock by the WIRU, and the RNC

we@owpnizssng: a re-ordering buffer for storing PCT/US2005/011247
transm tted data bl ocks; a data forwarding tiner for

settLng dur at.i on r.fo r.di ng pon secutive data

o ooty e PRl ot St RiHer O, e RGRRE Byiges o each
sUt@84fal de@idand bp @kdath WlodM M RQ/H ARG 6@y eMdntitdt #nd frame
transm_ssions hy a WIRUt o, det er mi ne whet her_ t

ko . . the
nyyaber ydhegaa RevhAdadrapsmission veasSEsk treeIvVeY, Wikieh ignndicated by a
n@@g@%a Hﬁ}i@&) ﬂi&g HARQ process assi gnnent nechani sm
an or

orwar di ng the non-consecutive data bl ocks to
a higher |ayer upon either recognition of the discard

of tgg m'gsn.n(% dat a bl ock,.or extpi rg)ti on oﬁ.the ti BT i
whi cfigver® SAETIFSS qomrapnication pEstem for forwardine on-gensecutive
debL bRIcRs iR EMORReph F607586d Ane t8Ses hififlg idata block, the
accordance with absolute priority of the data bl ocks,

SYFtePeYRI I HPgher priority class data block is
trangmyt fogd bﬁfaﬁl%ﬁliﬁﬂécgf%r uBlft! BB r@ﬁ{%a dNeOGK more
SI ock wt teg

and a data earl i est Nis transm
afutors atigurepenh redvest ARQhynid-ARQ (BsSRQPprocdises forstupporting

f cl.ai.m 2 in the re-ordering..entit i _
PP U POIRR Bhfleni E o aabid BRUEiab SRR DEED whit
abSigTEel hiiigue tlainkihisLaOGu e habe(TISNIta kh@bdftadlstk; and

active ARQ H ARQ processes for the WIRU at the Node-B
hav eaklegpetneNadeyB omPIIfIRgi on of a data bl ock with

hi gher TSN Wi ARG/ HRARY piokesb o sﬁﬁﬂ@rt%n% alreglgpttg)n of data

m ssing data block or a new transm ssionh o
bixichs ivid am &-DE6Weandri ority class conpared to the

m ssing data bl ock.23. The system of, cl ai erei.n.
The: Node BrepblsPie chting Fimitaratl St fla thigisBiidsions
bstat WTRDtd et ARG EHWIREh @f DERSSnd devatbldck lRRGbeés ai¥earded by the
nunber when a new data transm ssion was first

WERE: based qpilrpwns AHYH-ARQ) msgcess msweament washapigp upon
ré&!%t)of a start watch command from a radio network controller (RNC), and for

reporting a transmission failure message to the RNC when the re-ordering entity

detects a discard of the missing data block by the WTRU.

25. The system of claim 24 wherein the ARQ/H-ARQ processes are
assigned in accordance with absolute priority of the data blocks, whereby a
higher priority class data block is transmitted before a lower priority class data
block and a data block with earliest TSN is transmitted first within the same

priority class.

26.  The system of claim 25 wherein the re-ordering entity recognizes the
discard of the missing data block when the re-ordering entity recognizes that all
available and active ARQ/H-ARQ processes for the WTRU at the Node-B have
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24. A wireless comunication systemfor forwarding
non- consecutive data bl ocks whi ch have not been

wo odarded due to a mssing data bl ock, the sSyBCEIS2005/011247
conprising: a wireless transmt/receive unit (WRU)

ri.sing one.or noye . aut tic.repeat uest .
ftRRER AR DR iR o Phardtaiats b ieher TRROuRim ghe priority
clasaRaiiexs ithe ndfksidgidatdblock sr ¥indwattragsfiaRivacbrdedita ek in a

channel (E-DCH) whil e assigning a unique transm ssion
lovgeurardtyriiptseiomppsey te theomssngdatahleokk: and at | east
one Node-B conprising: one or nore ARQ H ARQ processes
for supporting reception of data bl ocks via an E- DCH;

and 27.r e-Dhelsyrstery ofclaing 94 fubverein the aitwatsh bemmaadtincludes a
data_transm Ssi pns a WIRUt.o det er m,ne et her.. a

riP PRSP e BT R R lERHS BB B HRE bRt ana TSN
obasehhiindkdaablodR) H ARQ process assi gnnent mechani sm
upon receipt of a start watch command froma radio
network controller (RNC), and for reporting a

transgi ssTRd sf@biUbec1aRa SAIhbRGR thl}lgo\f‘@‘gxzné REtity checks a

re-ordering entity detects a discard of t M ssi'ng
ddtalmse o transynissiens/\FiRck tRS frafrensyber imditatet diyih24RNC and

e P LGPk TR e R R Hihie-Biestase block

whereby a higher priority class data block is

trangsmtted bhefore a lower priority class data bl ock
and &°dataNededkionfariyazding nan conssgrtive datghlopss fibdich have not

b%%ﬁ ﬁrﬁéﬂr&&l Bud B8a PSS np a4 BfoXk,Ct!h@%odezlg’ coﬂlﬂ?isﬁ‘)és.,t em

aim 25 wherein the re-ordering entity recogni zes
t he di scame afmoteqautvmetingeptat aegiest ARKA¥hybhd-ARQ (H-ARQ)

re-ordering entity recoqgni zes. that. all avail,able.and.
PRt TPl s RO of e PR Lo e
chanedi(ENRCH fiewatwiasless ahomittiecéve ahit (WDRK);W t h

hi gher TSN within the priority class same to_ th

m ssing dAfEOHieste e fthoringttansautisa dota Blashea

bl ock i n aghQWeEwRFdiRE tinYerFhASstting T RNaFioh ot R€warding non-

m ssi ng data bl ock.
consecutive data blocks; and

a re-ordering entity for identifying a missing data block based on a

transmission sequence number (TSN), for monitoring subsequent data
transmissions by the WTRU to determine whether the missing data block has
been discarded by the WTRU based on known ARQ/H-ARQ process assignment
mechanism, and for forwarding the non-consecutive data blocks to a higher layer
upon either recognition of the discard of the missing data block or expiration of

the data forwarding timer, whichever occurs first.

30. The Node-B of claim 29 wherein the ARQ/H-ARQ processes are
assigned in the WTRU in accordance with absolute priority of the data blocks,

whereby a higher priority class data block is transmitted before a lower priority
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27. The systemof claim24 wherein the start watch
command i ncludes a frame nunber when the

woaoseizssequence is recogni zed and the priori tRpCEOS200BN 1247
of the nissing data bl ock. 28. The system of claim27

JREEH bloeB AT R WA P BRI i PR Pt iehin

thcamagriopltl @issg transmi ssions in order to detect the
di scard of the missing data bl ock. 29. ANode-B for

forwardi ng non-consecutive data bl ocks which have not

been s or wiy dRA184L0f Qafdn b %é}glndﬁlteqemrﬁ&lﬁn%‘ Bﬁﬁt}l\p&ggﬁzeé

corrpr|S| ng: one or nore automatic repeat

théRigratiydfthemidding dataRQckowbertivas-drderisg plp)tntyt reaggnizes that
ce n at via an ephanc dj cat.ed
A s e ARREAR Y mibed et PR AR RHE LGS e B have
eGMERu)ne“atﬁagsﬂﬁgéafn 6a Qhtd Block QitkShighe TSN @ ithih m@snomy
data bl ocks; a data forwarding timer for setting a

clpss sepgrtorthe mrisying datmblosh nE ersacrens@issianeofia datdlock in a
1608k {hg@ﬁ&g@sféo 2204 k4 ¥hd &‘isshr?%e@z!ieaf%a@ a m ssing

dat a ased on a trans on sequence numnber
(TSN), for nmoni toring subsequent data transm ssions by

ng @ﬁg@gﬁg@&gfﬁf}a wg‘gﬁé{@l% %vgl Qa%%n 0L 2¥ized by

ré&@tidnmwamana&atmmm nmechani sm and for
forwardi ng the non-consecutive data bl ocks to a higher

| ayer upon either recognition of the discard of the

m SskBg d'?ﬁ@NghQ ‘Bl%fgfal gy &ﬁéﬂeﬂpt}&fl}ewlﬁ‘agﬁflf%smn is realized by

forwardi ng tinmer, whichever occurs first he
aNedeved blfanshaassmrzeuemexdehhty aed ARYN ARQ processes are

assigned in the WIRU i n accordance with absolute

priority of the data bl ocks, whereby a higher priority

cl asg4dat BhoNoAK-B sf ElaanYW WhesiDehoNoda B SYf§orts several re-
priorityclass data bl ock and a data block with

oxdemnggreupspy eachWEEH andtherforwardipg pff themea-coppgeutive data
W6 g&yatgé A elﬁEntIyﬁ %Qa?reeoﬂferl‘ﬁlgﬂdéhgo wherein the

re-orderin |tyr co

35. A radio network controller (RNC) configured to forward non-
consecutive data blocks to a higher layer which have not been forwarded due to a
missing data block, the RNC comprising:

a re-ordering buffer for storing data blocks which are transmitted by a
wireless transmit/receive unit (WTRU) and forwarded via a Node-B;

a data forwarding timer for setting a duration for forwarding non-
consecutive data blocks; and

a re-ordering entity for identifying a missing data block, for monitoring
subsequent data transmissions by a WTRU to determine whether the missing
data block has been discarded by the WTRU based on a known automatic repeat
request (ARQ)/hybrid-ARQ (H-ARQ) process assignment mechanism along with
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the discard of the m ssing data bl ock when the
re-ordering entity recogni zes that all avail able and

wa@edsane3stRQ H ARQ processes for the WIRUat t hePdWus20B5/011247
have either a new transm ssion of a data block with

1nf'09mg{1o;1r g)g?wd%cr %2 ehl%oé)eg BY5! %% 4 %z%sflsle aftErd & thg %%igsing data

m SSiI ng or a new nsm sSsion o

biddcCly tl[b WTRUE an@ forofirvirding the afpmnectutivet dita blocks to a
m_ssing data bl ock. 32. The_ Nod f claim3lwherein

higher Javer ypancsitheri rppgnition. of ﬁhféﬁswg PEER IS late Hegk or
eg?ﬁﬁtlbﬂ df 8t Qmet NPhichewd3-ocdli@ fl¥gde- B of claim

wherein the new transnmission is realized by a
received transm ssion queue identity and a TSN. 34.

The g@de th of ﬁb aé)fmc 19mv@§r ereltnh ?h%% ﬁgi’ i rgcc'esses are

several r orderlng (Jueues Tor eacC
aksipned by the W TR Uannnoerdansewithi alsollaé @rhlrmy (33 tmp@ﬁtattﬂscks

i.ndependently for each re-ardering queu 5. Aradiaq
R R B PoIory ?ﬁﬁﬂé&t%@ﬂ& Glrapmist e lower priority

cIH%B QRS Blodk iane Fdh@ mbﬁg%&hté&rﬁezﬂ' s h%)ﬁ%fm%@ﬂ @idst within
have not been forwarded due toa m ssing data bl ock,

theeamr@rivoiprclassng: a re-ordering buffer for storing
data bl ocks which are transnmitted by a wreless
transmt/receive unit (WIRU) and forwarded via a

Node3RB;, aTtdaRNJ aff cl@itrdBé g'hbi‘d’fﬁ tthé eg-oslerinigregtity dedoghizes the

f.or rding non S data b] ocks; and a,
dﬂ%ﬂlﬁ(ﬁa@? @%sré@;f@ PloeE Pihenih  §7-AEfleaIng edity gecpgpiges that all
aRhskle Jxﬂram%p,@/pmm §&@§§@atfmda{eawﬁ1rm SWHRS Nbﬁ% BHave
a WIRU t o det erm ne. whet the m ssing data bl ock has

etiden adiegwra@emlmort plea d\mUbiaslemﬁnhlshkh SWN withimbhe prlorlty
cfa%ggg}ne SIHE ?rh Sin E?%‘h ft’)ﬁ{ gr 'g‘%%w(#}" ﬁ‘%l%sspcm St éatae%o%{ in a

gnment Frech ron provi
ldi\ha' Ibh@ké'ey&lass doagmaad z@thdmlsﬂ;i@duhd kddckt he m ssi ng
data bl ock by the WIRU, and for forwarding the
non-consecutive data blocks to a higher layer upon

ei t hgg. r epRIMNCOs efaihh8s dvsGaff tRE N&tR-Bi pvifesd#@ each

bl ock or expiration of the tiner, whichever occurs
spipgesgful decoding of a data block, ARQ/H- ARQ process identity and frame
number when a new data transmission was first received, which is indicated by a
new data indicator (NDI).

39. An integrated circuit (IC) configured to forward non-consecutive
data blocks to a higher layer which have not been forwarded due to a missing
data block, the IC comprising:

a re-ordering buffer for receiving and storing data blocks;

a data forwarding timer for setting a duration for forwarding non-
consecutive data blocks; and

a re-ordering entity in communication with the buffer and the timer for

identifying a missing data block, for monitoring subsequent data transmissions

to determine whether the missing data block has been discarded, and for
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36. The RNC of cl aim 35 wherein the ARQ H ARQ

processes are assigned by the WIRU i n accordance with
wabwehuss7 priority of the data bl ocks, wherebyrPer/nsmhso11247

priority class data block is transmtted before a

- priority class. data bl ock, and a a blaock wth.
SRR VRdob SpPEReE: o Bl G, € RN, BRE b icher
rpgogaitidry o thRSdiscard .of The nRMIngidacd Bloak 36 ewpiration of bike timer,

re-ordering %ntity recogni zes the discard of the
“HP§§Wﬁ§°H§F§’BﬁbCk when the re-ordering entity

recogni zes that all available and active ARQ H ARQ
processes for the WIRU at the Node-B have either a new
transm ssion of a data block with higher TSN within
the priority class sanme to the mssing data block or a
new transm ssion of a data block in a lower priority
cl ass conpared to the mssing data bl ock. 38. The RNC
of claim 35 wherein the Node-B provides, for each
successful decoding of a data bl ock, ARQ H ARQ process
identity and franme nunber when a new data transm ssion
was first received, which is indicated by a new data
indicator (NDI). 39. An integrated circuit (1C)
configured to forward non-consecutive data blocks to a
hi gher | ayer which have not been forwarded due to a

m ssing data block, the I C conprising: a re-ordering
buffer for receiving and storing data bl ocks; a data
forwarding timer for setting a duration for forwarding
nonconsecuti ve data bl ocks; and-a re-ordering entity
in conunication with the buffer and the tinmer for
identifying a mssing data bl ock, for nonitoring
subsequent data transm ssions to determ ne whether the
m ssing data bl ock has been di scarded, and
forforwardi ng the non-consecutive data blocks to a

hi gher | ayer upon either recognition of the discard of
the m ssing data block or expiration of the tiner,

whi chever occurs first.
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