/[0001] METHOD AND APPARATUS FOR FORWARDI NG
NON- CONSECUTI VE DATA BLOCKS | N ENHANCED UPLI NK
TRANSM SSI ONS [ 0002] FI ELD OF | NVENTI ON [ 0003] The
present invention is related to a wireless

..comuni cation system including a wreless
transmt/receive unit (WIRU), at |east one Node-B and
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radio nrbversdwntroler KRNEA! Mhee NadicuBirtygrthegiesde ahsémtivh is
radi o resources,.on a short-termbasis .
o4 AR o o sl FR RN RT N B PR oL HE Fse blocks im
enteinaed aphnie(Bl) tradshigiorgver the Node-B. [0006] One
or nore independent UL transm ssions are processed on

an enhanced dedi cated channel (E-DCH) between a WIRU

[ogpf a universal nobile plas fﬁfﬂﬁ? cation system
{O&HMTS) terrestrial radio S;Ic;l&ggs net wor k ( UTRAN)

&hi n aMethadsnfor | imepriomingr wplink QRE.)ecoxopige, ahrdvghput and

1 ] ium access cantral, I
tr y‘]#flg?jl% gu%g)én%?i 5% eptist u?vé}aﬁggtteg(’lgf( gg%ﬁ%?"yzﬁé) gpithe 3rd
gehﬂéﬁtidnqym_:neﬁﬂ{ﬁ) ppeest (!3 G‘PPM"'B{ @rd@ﬁﬁ)l”buic%isﬂﬂl}qﬁiplement these
tra require a different nunber of
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fréERAD RO }o I odel fo

T NG, heneed B hat Ap todehs ah FighCliccisions and
mapageddlysadie resaurced ohiasbioyt-fesmy legismes efffyciédidy thei the RNC,

evlaﬁ ri]ﬂ(th%%ﬁé %taglﬁl‘o@erall control over the Node-B.

[0006] One or more independent UL transmissions are processed on an
enhanced dedicated channel (E-DCH) between a WTRU 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 WI'RU RLC
entity. In the prior art, a data-forwarding timer, (called a T1 timerin high speed
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| ayer for proper operation. A re-ordering function is
needed to organi ze the received data bl ocks
according to the sequence generated by the WIRU RLC
entity. In the prior art, a data forwarding tiner,
(called a T1 timer _in hig -1 downl i nk packet
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| atency QoS requirenents. Determ ning the duration of
the out of sequence forwarding tinmer is further

[o@@qpl i cated by rel ativel ygiynggryari ances in
retransm ssion scheduling. [0010] SUMVARY
[0011} In accordance with a first aspect of the present invention, there is provided

a wireless communication method, performed by a radio network controller (RNC), of
forwarding non-consecutive data blocks which have not previously been forwarded due
to a missing data block, the method comprising: receiving a data transmission including
a plurality of data blocks; recognizing that the plurality of data blocks are non-
consecutive data blocks due to there being a missing data block among the plurality of
data blocks; initializing a timer for forwarding the non-consecutive data blocks after the
plurality of data blocks is received without forwarding any of the non-consecutive data
blocks to higher layers; transmitting a start watch command upon recognition of a
missing data block; receiving a transmission failure message indicating discard of the

missing data block; and



[0011] In accordance with a first aspect of the
present invention, there is provided a wreless
comuni cati on nethod, performed by a radi o network
controller (RNC), of forwarding non-consecutive data
bl ocks whi ch have not previously been forwarded due
to a mssing data bl ock, the nethod conpri sing:
forveid@isvihe Goa colgbeutive alagnblsddsan highet tagera hefome eutimaén ¢xpires
of data ngCkS rec nizing that the plurality of
UPYLFEEE P05 §m§?‘§lsﬁ8rh UBHBECH i ve data bl ocks due to
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wilh@Qfbalarlifg a6 E 6f Bhe Res-chhdebutive ﬁ@ﬁQﬂtﬂ:k@ sPigigher Qdyetd) Gransmit a
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and forward the non- consecutive data blocks to
hi gher | ayers before the tiner expires upon receipt
of the transm ssion failure nessage.
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[0011b] Enbodi nents of the present invention are
related to a nmethod and apparatus for forwarding
non- consecuti ve data blocks in EU transm ssions. A
WRU and one or nore Node-Bs include one or nore

ord P BB A NSy R RIFAGTST & PESBE dRPeniorh

iderliffe, 2 @ RAIrASUINRTinedRtih the Neead (€ briRNG heinNatka-aB¢ Sybseduent
an RNC. Once a mi ssi 69 data hlock is identified, a

WTRAL anssHsang @F?gm?FIFR?? fndsteraingoBetprahe gyisspecdatablock has
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Nn- consecu ocks *ar‘e or war
highc&y[ﬁi’osity {Mﬂé)ib]%]:k Esnalanyadesatad ieefpeiadowbypricite dia block, and a
e ome exanpl e enmbodi ne . hi gher .o
g PR Yt o O o e SU O S b A o
the Rirh® pibrity dada »1d2k 9. aK sudNtmachaddingthd Imk-BMnﬁﬁmbbgauze that the
earl 1 est transm ssion sequence nunbe

WIdd/ ing dicarieds theyinisting datnllogia ealp Fir %Rﬂt gfoa%ifea “piil and

actlva BHGEE TGRS Node1® HI0d € BivER sub REQEAN é@hefrh@} a new
he WRU has discarded the m ssing data bl ock if" all

tra HmARDNpWitlc dssesiegyiirita bk 2 dngher SN waanrfapd toHbe VWIRIpgadata
blo%:l? eorl\%} ngv Qz%}{sqmss?& Wt%d%%%g ?{)é‘i%il{jl 4o¥np%}etdhtg cI;he }r?glss data
ransmssmn Wlt € Sa priorit a nigirer

bloEElSN conpared to the m ssing data bl ock or 2) a new
transm ssion with a lower priority corrpared to the
m ssing data block. [0013] BRI EF DESCRI PTI ON OF THE

[00DRAW NGS [ OGSRIEF AERIREPUESNRIOFETHE DiteyWiNGsli ng of the
i nvention may be had fromthe fallow ng descr t on

[0064] a Pr eroet el ehypenrHamtioe gF VBa BPHRR THE B m the

folBRche! ®sQtiod %@%ﬁﬁ&f@ﬁgd bﬂb&ﬁﬁbﬁﬁ gﬁibﬁ)ﬂ Wawateﬁé‘mp}e and to be
acconpanyi ng draw ng wherein 15] Figure 1Ais a

undstseeid it cergrnstipo fvith thd acedrapany BE NG #hesi: syst em
0}, 08 0 BRSNS Bt Chp Bty
oneodr rhdre NoteBe mtithi andagndctapdgring entity in accordance with one embodiment
of the present invention; .
[0016] Figure IB 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 1A and IB; and

10018] Figure 3 is a flow diagram of a process for forwarding non-consecutive data

blocks using the system of Figure IB.



[0016] Figure 113 is a block diagramof a wrel ess
communi cation systemincluding an RNC wth a data
re-ordering entity in accordance wth another

enbodi nent of the present invention; [0017] Figure 2
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deticéavh GeraaRabhverodinepperating in a wirel ess
environnent. When referred to hereafter, the
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any o
u@nmcwmtmgtconhﬁﬂaﬁs The features of the present
[ I nt egr at ed

i t ted int
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100 fwthdingden®br maieemaéllm%civitﬁgaCﬁmoig@&fd%nn@%@ 122 in

Figure 1A is a block diagramof a wre
a‘é@FﬁﬂH‘ﬁ? Feith one smbatimentof the Prieny boreation. nBhe system 100

accor gance L\t/]vll do?gior;n%reg\? nﬁgzﬁr tg%Bg}gégn]{bs The WTRU

19%trensids enﬂmedybﬂ&megnman%ﬂqcﬁz%%m %m\ﬁ/\;b Qafoéé%gﬁned E-
an e

D@Fﬁa ﬁg%qe?‘gb gﬁ'ﬁgngég Ff@ﬁ?l@&s Hitrern Eckpeyvledgement (ACK)

mleBéa@o Ut aMn@ssiERdedy T'?&s%g%i)tﬁﬁ%hl% DL EU

transm.ts either an acknovvl ema t age or

si depnehl 44 depending NAthe)sums agfailune ofdpoodihgtiddata at
: ndj on the succ
tl’xl\:eLN?(ge: Fur élbg%sgllgggﬁ% A?Efkﬁ gr agﬁﬁl #& operation, as mgmated by
ARQ/H-ARQ process 112 and 128 in the WTRU 102 and-Nede-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

Nede-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 consectitive TSNs toa higher layer.
- MAC-e PDUs that are not consecutive, {i.e., resulting in a missing data block),
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the Node-B(s) 104 using an H ARQ or sinple ARQ
operation, as indicated by ARQ H ARQ process 112 and
128 in the WIRU 102 and- Node-B(s) 104, respectively.
[0023] Referring to Figure 1A, new MAC entiti es 110,
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enfity ilg2eths; -B g0kt 13{&0%P£N6rm§rlmwges an'erordarﬁfg entity
132hg ré%r&’éﬁiﬁ‘é b 44 é%d gl%zaa% cg'%varlae Ko zgg ?ngfn—stequence

ARQ H ARQ pt ocess er mn
dehvg@f 9ftheatata blakk, fessechively. oﬁ)saandﬁdmmed B th¢WRRU 102

d t data bl ks t
o S DL 128 N o Ted BRBS Yo or derine: padlo S92 brom being
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th E]t;me’ Tuperc o ﬁ;}ﬁz DO ), 40K hO5h UG Al 132
redhian a1 Blocke, VA Ch Biofieae) G4 ot gnD s, atirbdiivencht MG
I
PDW Qﬁi}i Q&SBI%Vé YI%N:S 1; %1%&%(;1%?% %g’é- S?H\gaﬁlﬁjt (f.re not

one or nore Node-Bs 104 an
consgeguldye arernotl deh‘(ffredilug the higher Hayaventil bilﬁi'zﬁﬁﬂl @Ef t}fer@ta

( uding,a.re-ordering eptity
forpA TR el o  Th& 5o 3T RGDR 08 s gy lodee of the
ARQ/HoARE) priogess 128y thell3ede-B(s) Qﬁ@t&&étbﬂﬂn{é%ﬁ&h dllll% n"ﬁESng
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[0025] The 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 (T'SN) 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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over the E-DCH 142 is re-ordered by the re-ordering
entity 132 before being forwarded to a higher |ayer.
Via the Node-B(s) 104, the re-ordering entity 132
recei ves data bl ocks, (MAC-e protocol data units
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fr unt|I expiration of the data forwarding tiner
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AR@M%FIF rl]lté Iri;]ﬁe Vﬁggﬁq@ﬁ'fﬂﬁ JHQWFB{S éb?.g :l‘g;rga@%ll’ehghen the

c@ﬁgur:;tlom 2P sydtath dB0 ehowneda FigareriBsisngsedatihe DodeB(is104

ol PRSI B 00 Bt o e et
13240l deeemﬁlblwhethsﬁtmﬂﬁ $02 HRitQfrdbd tite M]-%H%g]% block.

[Opsve ei ther: a new transm ssion initiat

Bhsni s sﬂl‘lt‘)f‘nN ¢R(2) 484 el C0B segeives datesblodistfiorathe WTRU
14¥ ﬁf@d’or?&ﬂ??}@@ded%@@l‘bekﬂre @ar@zil%%w 1{3 %t%gxserrpce;l% a%?z.qrgenng

initiated a transm ssi on
buffexsk?4 ¢frthsd&¢deeaése 104 Ioe the roosizrinpob e 134 daBe KINC 106.
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successfudlyedecb@etbdefta bR Z6Th RN U 06211y With LWL 1RE bAess ID

‘H{/ a _process 20Q for_ forwardi ng non-" consecutive data
cllie framg aymbencehen the sranseriston meas restivetie The frame

o Nl e e—
sucgshl tRingumiesid oorursgdst em 150 of Figure 113. The

[Ob\ﬁﬂe' B( S%h% c1)16:"—01'dering entity 122 of the Node-B(s) 104 or the re-ordering
entity 132 of the RNC 106 recognizes a missing data block utilizing a TSN (step
202). A unique TSN is assigned to each data block by the WTRU 102. Upon
recognition 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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mai ntains a finite nunber of ARQ H ARQ processes 128
for each WIRU 102. The re-ordering entity 132 in the
RNC 106 nmay not have knowl edge about the H ARQ
operation in the WIRU 102 and t he Node-B(s) 104.
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u Zi. . ) . . uni que i's assigne
dat'f‘g’i"égc %‘gﬁﬁ% eaﬂ&%i‘f%& Fﬁ@‘%ﬁé@rf‘ezgﬂlljbéhe sa1pe pyaTity data
blodkk. Theuéh 8 Théthatfding the Nolde-BE10MHNBENC i@émalyﬁgccﬁ%

initializes the data forwarding tiner 126 or

that the WiTRY103 has @ascardedr thermissipg date hlaek (fsalt ARQHBRQ
i ' term.ne r

pro A BN AR e b e kI 1GERCOTRER R L ave

recdived &mg@sséﬁll)( either: épﬁ_)lew Itfantshﬁsﬁiiixlggﬁth th%%gﬁ{e pl'ﬁ)@itg afda
. eX the re-orderi.ng.entit or orwar ds.

highSt s omprtad g tﬁsmﬁwgéwh@fﬁ AT ghieRew Eypasmigsianapith a
lowérlPriorignebnipded g thd AYRins@dta viggovery procedure is
initiated. [0029] If the data forwarding tiner 126

(004 136 Alernasi ?th%H ode-Ris) 104 oRNEr 106gnantecognizthatthe
WT??ZIG%AMEC%ES ﬁ:ﬂé Hﬁsﬁaiﬂ@&iﬁ%loékhﬁ tﬁé ?ﬂkﬁ% gr%}:e%s wh?&kis
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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has been di scarded by the WIRU 102 based on a known
H ARQ process assignnent nechanismat the WIRU 102
(step 208). When the RNC 106 detern nes a di scarded
data block in step 208, the H ARQ process nay be

itly f the f b th
Rk L7 SE L3k Hc cibed pondiipm i meb, theyods Bis) 104 or RNC 106
detérntihes BH4QRE SnikSRE Hhté)ﬂloaé‘ﬁ &rbeeﬂld?ssca;c%d E%en}eRgg?ss 200

process assi gnmant and the su sequent assi
®eds i gep2d@do waitfonsbens(tITI drGlats lbldcﬂteaﬁlxlfhelﬁl@cess 200

tﬁ@fg n the WIRU 102 di scarded the
par {%ghﬁgaérg &?P\gﬂgm ssion. [0030] The H ARQ process

[6@35} gnnenlewetiaasinissiciis ilag MTRbLILRA by th! RHEL-BR)Y104 by
N %sed og absol yte priori tﬁ%.ﬁf the data bl ocks, even

trotgR Brhaew ilfr%"@h D80 ls esashtee ihditate arhether a
tedseliskion RIewW 4th st oEdRa (l%tll%&lgﬂl?g oDl 3l bltdydagzta%;glag}{gxd of

bl ock is always serviced before a [ ower
B'IRBERng gtibedonpatdhp Nodk-Bis)t104t Ae NBI hrisgsilsol@¥epfesented by

the ,sa at a bI ocks..
R ucﬁﬂr el %#ﬁé%&?ﬁ%“?\% ; %4'{%& HXensmigsion
igreep to en@gthlazl eahteh dhis &bﬁeﬂﬂiﬁb&ﬁ@ﬂﬂlaw& ﬁgﬁggeg,lgdgqnay also

bl ock . if all, ARQ H ARQ processes 12
b d:?g?'&%f‘%‘? i’ﬁdreaelt"rﬁ@ dragimission apees identiies ADS) and the TSN
fllloaléndBisdodii}t have received successfully either: 1)

‘ﬁ% ﬁwtransmssn on Wth the sane priority and a
403dher ThedlodsaBE) 19‘bmabréum‘5$mraﬂateaorﬂénngquafesidr each

VAT r we orit ar ed to
P e T oo g LR e ot iy operacte
lmbﬁencg(n@y fo04ach rédidetidg queye.r ecogni ze that the WRU
[ gg has | scar edmg,gg mssté data block if the H ARQ
pr kess ia@ﬂ heg embedignent, thy QRrﬁ%eSF astigaent heghanism
abtheCRTRILLOY iy 8664 H% TN
(mqt h the sanme pri o“&t‘éiy»@ig%ﬂ?e’l er N I%o%pﬁ%g’% gnomty
Benp dughy prexity Mecblockons azwaxes srawiced diene aslower priority

4, O B L BOIRh e ofM H e
samepsioridy dathr loekd.i dn. su'Ehea th¢BhafiRim,Dthd NHAEH(SI166 may
re%oénlgzeg that Eh%l&rl 155 gas glscarded 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 WTRU 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
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nunber. [0032] If either condition is nmet, the
Node-B(s) 104 or RNC 106 determ nes at the MAC | ayer
that the m ssing data bl ock has been di scarded by the
WRU 102. Then, the re-ordering entity 122 or 132

i LML 0ol EFESH Moo e B SSE O ot
T]dapmcém @0 eitagns to/stkp 206 aftdB LI nek AT Jcc&k%'cﬁ-rtﬁé next data
ndition.s nmet, the Node-B(s) 104 or RNC 10

bh& ASFHEEL- t hat t he m ssing data bl ock has not been
[oshizzcar dedew! HanBRAGRRS A gb&rggﬁﬁgsb g%tﬁBdéégsgtPM by

wait for the next TTI at a ess
re@pong 10h @rﬂ%datmmdn@ts:t Gﬁ)BO'Ghe NIZBRRy Mevased to allow for H-

950 ST PR SR i3

detepmiine dat eed&ikeidh ﬁfanamlésﬁ(ﬂﬂﬁﬁibﬁéh@éhﬂlﬁesﬁ W34 Qhe TSN
| d dat retransm ssion). For old data, sone kind of

fol 8ﬂﬁgﬁfﬂﬁﬁ%%n be done at the Node-B(s) 104. An ND
[ooBRY al SaFiberd 8RESSAN S Q‘\ﬁm ﬂf‘ Er% p@cfgﬁ Yorwarding non-

transm ssion counter. roces
conseaHdye d@,ﬁaobiockgus@ctcot@nam wuﬂl aithird mhw;meﬂm of the present

iSRS Bl RS e B e
thefrk Bs) ;aasing Iﬂetél'ﬂidcl; Eiﬁh hwgtgfg F@g;&g?cgﬂggﬁeheifﬁgeu\ggnu
104 5 ARenPdeiihe mgsing dage bleek 5o rew%%&&e oo REKE 404, on

{Ooggp for V@{"éjbmr{n%%n‘ﬁtﬂﬁf %%@Fn anot her e{rlr%é}% f;}?({rf:' 152

_each re-ordering queue
missieg dptafbdogy md-és se—amrgmtadfer i8¢ fﬂep 808). Mthbi‘as%ﬁﬂssmg

Wi t h
daté%é% kls,ltt %es r | or | Praces ﬁ?g%’ Walf) qugﬁ? P?xtdﬁ?‘%"ed data
blobik.o tktlese dd wau&smgrdaltﬁ Gbﬁbchﬁflﬁzl’ R-crdbEVR fenfity 982 ‘irYitlahzes a
a bl ock,. and @Pﬁﬁ‘? lock with the earliest TS
L5]

dafégf’vr%ré’ans fiper a “staravaichosqmmpagd teths M@d@sB(s)
104 (3t 501 ATHR Ehakl RihbNGiRASy Blddted B¢ tiBN ode-B(s) 104 when

the out-of-sequence data block in the re-ordering buffer 134 is recognized 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 166, 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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recogni ze that the WIRU 102 has di scarded the m ssing
data block if all ARQ H ARQ processes 128 avail abl e

and active for the WIRU 102 at the Node-B(s) 104

have received successfully either: 1) a new

transm ssion with the sane priority and a higher TSN
neyhiranseerisston wishthe sime pdaxity Inktoeith a bigly TSNewnpared to the

e : i to the .
whisB Mg 10k P 2k et bR Piso B fate BTt v priority
aoptparédéo tedeisBirg) dak@dblakt er m nes at the MAC | ayer

h ] SSI d Il ock h b di ded b h
DR 102, Mot Goadiipn st tha NPl 1 oridoraeasmission
fhhierd B HRRLE EAY FolErddRng ehhg)? Eﬁ ielpgieh@Np' ﬁi%%a E.BYH frame

not vvalting for expiration ata ftorwarding
nrpiosel Ghap 398). nbi thetranswisgioni filure mestagd, lthe priority, which

. erm nesnth the m ssi.n t | ack .

1pBERUie RSB IS D! i sepenBubingg of s Bauotiyi also

ig¢loged 12he dodeiB(sY 104 thes sbepstw FtThing fOr bicH et € IOk either
4 or, in_the case of the RNC 106, the

t he. .Node- Bs
RAGHOR A 08 e, Provers HLBESEed0tp plep 1% 4 yash &y toenext
raddivsd ddta bkt TTl occurs or the next data block is
recei ved. [0037] New transm ssions may be realized by
I Node-Bpa recgiving the trepsmissiprofailarm ewsskteathe re-ordering
fhid 0 ; be used 1.0 allow for H .
ﬁAﬁRk‘éQioglﬂfn thel RRQ 108 I}gmln\i%iﬁ gﬁ%{%la%_cgre%e)cu&ﬁigakﬁxijocgs to higher

ase conbl NI Ng |
layeas befoss tlengmen yxpirso(she 310t er mi ned by recei ved

sm ssj eye jdentities, (I Ds) and the TSN
f% oW ng‘hgg?f% ﬁ"@f %eﬁﬁ}ﬁg%]ﬂnggeéé}%n% of $he, pressut invegtigmare
defcribel iR €RSSrefPed SbéAMMRESNA B0y E&ﬂﬁ&%&h%’,%? f Sture

bl ocks in accordance with a third enbodi ment o
op elemant capkacHsedalong without thainthemfeatyres radRUGNENE of the

Y - .104 that ..thete is.a nissgin
PR irel BB R B B Plriohl b B o S et Fatures
apd Rlemer(? ofitie piiesastridecntidte ni ssi ng data bl ock and
he RNC 106. [0039] A re-orderin

rts i 0 ( .ng
(OERPY | PR theprepeet igEentiagohas Reen Rescritedsia fesma of the
preferred embodiment, other variations which are within the scope of the
invention as outlined in the claims below will be apparent to those skilled in the
art.
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m ssing data block in the re-ordering buffer 134
(step 302). If there is no mssing data block, the
process 300 proceeds to step 312 to wait for the next
received data block. I€fLAREe is a m ssing data

bl o he re-ordering entity 132 initializes a data
Vﬂm?ﬁf%ﬁ?ﬁ%ﬁg timer 136 and sends a "start watch"

command to the Node-B(s) 104 (step 304). The frane
nunber originally reported by the Node-B(s) 104 when
t hé- outAd’rlreé@q aepBanigaion meterd performied by e Tastielaetivars

contiBUES ®NGH3 mﬁgg&Lz&f;ecaﬂde &Hgb oaﬁgb&ﬁlh@av@ ngd:

sequenc e m ssi ng are al so
previopgy bcbelcfomrdddelue icy anstsmg/alataMOCdxothﬂumdmd[oeﬁMﬂinng&f ter

l.vin st art. wat m t he, RNC 106,

¢ nEShiisad dhd SRk Befdine TR ek AT bRk e 1o

c h&ekgrﬂilhg that the plhosliks of as qudﬁzn firet@n-cbiveciftiva @B bR e tue
i cated, iy 106 nltors subsequent

to (P gttt i b B G R P BRBII HAHabRe: L he. WIRU

10%ihagird S et edr tfcli}evardﬂlgs %ien HorfladrBedatiof laf a6&ks Oefﬁer the
t he known H ARQ process assi gnment nmechani sm at

plurafitref 492 b{%l{%ﬁ rmed WEhok fIraR Y %roéuthﬁamxv@nsqchfeve data

bkwﬁﬁgﬂ%ﬁ%%% grocesses 112 are preferably assigned in
accordance with an absolute priority schenme. In such

C ag?el;tsmitﬁiag Rothet-Biteh) C@@ﬂatxde@ep ricngrstiohetaeissing data block;
e V@ﬁ@w&%%os?nelg’s?qe%lsfaﬁ%%erp%\é%el @gllﬁaetﬁlg:cgsc%%{ hﬁé&le ]ﬁgsgrtlgh gata
bkkamﬁbM/tranSﬁ1SSIOn Wth the sane priority but with a
h| her TSN conpared tQ the . m ssin a bloc or 2)
oL i SO (17 SRt ST b P ekt 1 tmer
expﬁ@%@ﬁ EdefpPoftthetrifsidsg fﬁﬂﬁ@nﬁgs@% [0041] If either
condition is net, the Node-B(s) 104 sends a

transmission failure message to the re-ordering

entZ' t Yhé]‘l%gthb&] of ﬁﬁnﬂ\@hérgﬁ tﬂé ?%Wc&ﬁﬂlgﬁd m@fuﬁé Q¢ ol

(step 308). In the transm ss 'ure nessage, the
framrijugtiet. , priatityoind & saglicoet mentich ef the mossitgrdatagblopkreue I D,

and sequence nunber of the data block is also

i ncluded. The Node-B(s) 104 then stops watching for

such an fewdittnetwdrkrenttdiler (RNC) for forwarding non-consecutive

data blocks which have not previously been forwarded due o a missing data
block, the RNC being configured to:

receive a data transmisston inclading a plurality of data blocks;

recognize that the plurality of data blocks are non-consecutive data blocks due to
there being a missing data block among the plurality of data blocks;

initialize a timer for forwarding the non-consecutive data blocks after the

plurality of data blocks is received without forwarding any of the non-consecutive data

blocks to higher layers;
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condition is nmet, the process 300 proceeds to step

312 to wait for the next received data block. [0042]

Upon receiving the transm ssion failure nessage, the

re-ordering function in the RNC 106 forwards the

non- consecutive data bl ocks to_higher |l ayers before

t HeansIiie stae wyiiqheammeand Mpan (FFoSiteyAs B mistipdfhblots

f e . .DE- t i i

1 leEE A G g BheshlE BEER e e R g, daa
blockcaomibi nati ons, each feature or elenent can be used

al one wi.t hout the other fe t :
rBnges ds Bt setco s PG ARl TR B Bl Bfies
upon @fceipt bhae rabhigionf feiddrdhessagand el enents of the
present invention. [0044] Wiile the present invention
has been described in terns of the preferred
enbodi nent, other variations which are within the
scope of the invention as outlined in the clains
bel ow wi Il be apparent to those skilled in the art.
-10 CLAIM5 What is clainmed is: 1. A wreless
comuni cation nethod, performed by a radi o network
controller (RNC), of forwarding non-consecutive data
bl ocks whi ch have not previously been forwarded due
to a mssing data bl ock, the nethod conpri sing:
receiving a data transmi ssion including a plurality
of data bl ocks; recognizing that the plurality of
data bl ocks are non-consecutive data bl ocks due to
there being a mssing data bl ock anong the plurality
of data blocks; initializing a timer for forwarding
t he non-consecutive data bl ocks after the plurality
of data blocks is received wi thout forwarding any of
t he non-consecutive data blocks to higher |ayers;
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transmtting a start watch conmand upon recognition
of a mssing data bl ock; receiving a transm ssion
failure nessage indicating discard of the m ssing
data bl ock; and forwardi ng the non-consecutive data
bl ocks to higher layers before the tiner expires
upon receipt of the transm ssion failure nessage. 2.
The method of claim1l wherein the start watch conmand
i nél THeRNC of chame hovhomin the paitovately command deejudasgetrame
nunber, of the m ssing data block..3.. A radio network
nmm@@h%?ﬁ@ﬁ@@”gﬂﬁ@?“ﬁ@?%ngﬁéﬁgLﬁﬁ“%Hﬁﬁ@ﬁﬂgggﬁtive dat a
bl ocks whi ch have not previously been forwarded due
to a mssing data block, the RNC being configured
to: receive a data transmssion including a plurality
of data bl ocks; recognize that the plurality of data
bl ocks are non-consecutive data bl ocks due to there
being a m ssing data bl ock anong the plurality of
data bl ocks; initialize a timer for forwarding the
non-consecutive data bl ocks after the plurality of
data bl ocks is received without forwarding any of the
non- consecutive data blocks to higher |ayers; 11
transmt a start watch conmmand upon recognition of a
m ssing data bl ock; receive a transm ssion failure
nessage i ndicating discard of the m ssing data
bl ock; and forward the non-consecutive data bl ocks to
hi gher | ayers before the tinmer expires upon receipt
of the transm ssion failure nessage. 1la 4. The RNC
of claim3 wherein the start watch conmand i ncl udes a
frame nunber, a priority and a sequence nunber of
the m ssing data block. 12

12



