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feedback for continuous transmission of packets. Since the number of
transmissions required for successful decoding at the UE varies from packet to
packet, there is a possibility that the HARQ entity in the UE does not deliver
packets in the same order as their respective initial transmissions from the
Node-B. To alleviate this issue, the medium access control (MAC) layer in the
UE performs reordering prior to delivery of the received packets to higher
layers. The reordering is based on a transmission sequence number (TSN) in
the MAC-hs header.
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0012] SUMVARY [ 0013] Met hod and apparatus for receiving
HS- DSCH transm ssions are di sclosed. A MAC-ehs entity
in awreless transmt/receive unit (WRU) receives
MAC-ehs PDUs via an HS-DSCH wg-1e in one of Cell_FACH,
Cel | _PCH, and URA PCH states. The reordering PDUs
i ncluded in the MACehs PDUs may be sent to a next
processing entity w thout perform ng reordering of the
reordering PDUs. [0014] A single hybrid automatic
repeat request (HARQ process may be used for
recei ving the MAC-ehs PDUs, and all retransm ssions of
a MAC-ehs PDU may be conpl eted before starting
transm ssion of a subsequent MAC-ehs PDU.

Alternatively, no HARQ retransm ssions may be
performed for the MAC-ehs PDUs and all MAC- ehs PDUs



occurrence of a triggering event and MAC-ehs PDUs
distributed to the reordering queue in the suspend
state may be forwarded to the next processing entity

wi t hout perform ng reordering of the reordering PDUs.
RASWemS446eset procedure may be extended for PETAISRROE/NGF455
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reordering pending state, reordering variables may be
sent based on a TSN of the first MAC-ehs PDU. The
(@& ved MAC-ehs PDUs may BEMMAR®d in a reordering

%tﬁstr a”‘il/[é%ﬁbd xﬁ& 8 argt@s 3k QhRlvifN IS S ORSE A s dire

i nformati on. mbers are restricted, a nodul o
Aislegedse fu@éachhs @FltltYalrnl ahvireless dramsmitesseige wnit (WTRU)

fr&é%{v%grt eg: %'ﬁ%ﬂ%&f HE-DSCH OWRRL 15531}11@ Lb‘Fbéén FACH,

restric € assli gned to each

iCetlePeHdend IIRA_[POFL 8t]amt Eﬂa@@sdam’glﬂmecmdmAw M-
RO e, L MIeLald 66 2S¢ ShA0dkng aNyDRiG: foiming
t fo % e In

g description, diven way o exa
c:enr}iemngoﬁilhemarﬂeltlhEPE&Isonpanyl ng draw ngs wherei n:

QA o e300 ] R SRRl By
juseP R E‘ega;mag 3he Mﬁe(l-bhm CDH, agd zath mtraaswmmaeMéC ehs
BB e BB L s BRSPS
DA akitexhativalfRido NBER Qheeteattsintissionst inajobe performed for the
MAC-ehs PDUs and all MAC-ehs PDUs may be transmitted only once.
Alternatively, an HARQ entity may hold a received MAC-ehs PDU and deliver
the received MAC-ehs PDU only after completion of last HARQ transmissions
of the received MAC-ehs PDU. Alternatively, an HARQ entity may deliver a
successfully decoded MAC-ehs PDU immediately to the next processing entity
and send an indication when last HARQ transmission for the successfully
decoded MAC-e¢hs PDU occurs. A duplicate avoidance and reordering (DAR)
function may be applied at a radio link control (RLC) layer to all logical
channels or acknowledged mode (AM) data.
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reordering and no reassenbly for data received from
certain priority queues. WD
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[0043]Wth a third option for the first enbodi nent, a
repetitive HARQ transm ssion schene is used and
delivery of a decoded packet is delayed at the HARQ
entity of the WIRU. Wth this option, the Node-B may
weeomsnra4d han a si ngl e HARQ process, (e.g., RGAUSRGIOEESS
better tinme diversity). However, a constraint is

iffiRe 386 WIRD. t Pavet&ie wiast uiitdRa): tthaiE$iDSria ©01Cell FACH

success| MAC- ehs P d in

staorp JELED 1 Rolrandin %%P@A{Jf‘én Sdhatk B F?é%gnﬁﬂid;ﬁhé‘ﬁ a
fsﬁart&,mt@hm lemsﬁmel is always transm tted before the

| ast. HAR, on for, MAC-ehs, PDU #n. .Sugh

dBH r ai nt%héaf]ra‘%’ ‘B’ep ‘?“%F‘faé(obe ‘FeﬁPlvf"iQY SALRETHHR &Wo]?mc'ehs
|ein 6§ aﬂfet&)ﬂymﬁne m'rfan 908 HiGS] PASHDSRbE. Tor txample, in
intery

b0 eH 2GR pee URPOU S ctbe Fality BcHhe FRBUL A Pe fenigprad mot

1tH @iV R D LRSS RRivalPwithBl five SUCREHSE Bohythidasitedeption of a
packet until all transm ssions,

(i
pagkeiriptegded ribgisamediAR ppqs§0ﬁ§n§e maydﬂz sopdy b%&l’kf‘epe“'
v sbgen sent. In order to determ ne whether all

transm ssi ons for packet has been nade
3] ent | tﬁyltqafaexﬁvﬁy’t 1 ghet Il FaCdht state: el—&! %O ehs
ehfiEy Hag HeQWonifd:3d G0 AR AP Padied i93h&dd foNh) HAR@process if

i ndi catl ng a new PDU to del iver the decoded packet.
A tsenenmed/mtbm » lsub-frprmesizam darilest resePtempics Pagket intended

AR mﬁan g)?ocgss ’I%SﬁQn tﬂ@ay"& %"aud pre-defined in
ons

transm SSi for -ehs PDUs and deliver fthe
§h@ eperificatipys. déaod @dltm@@ﬁgsm thal thegpinimuphis not specified

%hoeilf 'wabhh%ﬂlsr@mwa i s@fel wasmlﬁ@rom $ndySbe WTRU-

reac respect to this MAC-ehs PDU. The nmaxi mum
rigptrstent.s The grininemimymbes ofruinames ughan bg fiigmalesh sy bigher

[1%9 4’%&%’8 &R?bﬁlgy of I?h lﬁg fF%E‘ ih&tendd, kRE W@%W Bignal in

I'Tvers successf ul
dadam@dtqawuiabﬂayummam Kas pagt tofi eny ieformation pleékﬁnt of the

Ehn%herrelg % eér%%cogq? ?E'r%&%yanéﬁgo{ @o%ﬁesgirig?}t ‘I‘Ixé( W%ay
ewam rhie | mirtinyuec amxﬂzert 0fesuh°rﬂ1aomm »repplioable He megl data.

pﬂ'ﬂ% thE? the I]:?Nb arﬁéy g”éPR%e L SB ®fle ?d%ﬁmtl@éﬁ mber n to

recel vin |ca 1 ONn, ne reordaering
aizt ifdryeaske lu@:aﬂ hleavial- fexfmcﬁli)tiotrby gneud) gr/ﬁ)r each H-RNTI.

BRS¢ Ao D RS S ABRTBS Bl g e

tpte-defihéd] ntipirham. n{xﬂibéﬁ]owmab ﬂ'ahn&s optthet is tdpplicable to any

SFEREE ol BB ke BRRPhCH Hific iy e B iehtone

s d; rsmdﬂau V\H‘Rlp-ﬁepierﬁeﬁﬂ tvlah:&z nb(Hf rma)byshnglier ulsa.gem as a

r eI r
feapat o i BN SRLES bebimuerod Brg losical
ARRh &1 thdtyare GRt td%di&afeﬁd:bdﬁsﬁpeﬁijicmm sirely as ebmirmn. dohtrol

hern CRREDPRHTE. Bhedinars Fodab et CusS Pl of m

Qb gidal QhARKSIE Ghat Qe hotydidsiRdt fdea os@wﬁatwwnm and use a

seien "G GeREReR THELR R b GiaRerid to Shectte JKERUn

functlonalltles), may be sinplified for certain
priority queues to avoid issués associated with
reordering in the Cell-FACH state. The MAC
functionality sinplification may be inplenmented in
conjunction with the first enbodinent, and this woul d
mnimze (or elimnate) out-of-order delivery of

MAC- ehs PDUs to higher layers. [0048]Wth a first
option for the second enbodi ment, reordering is




avoi ded for data transmtted fromcertain priority
gueues. The MAC-ehs functionality at the WIRU i s
nodi fied so that data received fromcertain priority
queues is directly sent to a reassenbly entity w thout
weréwsnmdssg reordering. The reassenbly entit yWwCT/US2008/003455
reassenbl es a MAC-ehs service data unit (SDU) from
gegaent s OWhéha Jittle HVSRENdocesd 1 B3ddi with ¢hd cammen H-RNTI
MAC- ehs t] 00 in accordance. w t [ S option. .
b e gISsIch Torme i i, SHREE oy ot hE arepioaal Rt
gﬁ}mgm @‘E&Dcﬁgs‘ il!if&iﬂdﬁbgl” el hsy b fefn@crveat'rm pesufisgu esser
- ehs recei ve V|at are
FrsppRer b dnfopmatign E?smcy Sift it ht"_%/ %"E% a‘ﬁ’sé?ﬁ&ﬂ*ym
aprér tranifissibs poFwErRiRSreldagt. I\M@f&mmapa&erﬁ@ which scheme
reordering PDUs. The reorderi may be pl aced

By bgnoe: by
dhas der@pplief By selinsow whgthen &he E&PEFQ%%SWQ Hifetpasked by the

FosbnidnDYIRITT &det Y 306. In accordance with this
3{8“ on, for certain pri orl% queues the reordering is

Q3Wed andher Nede-Eo pang bagniormed dpctss Actingly HARG: Paxsgss
esz?ﬁaa yId@amkt bRl %F'tﬂg Qbddtionall Qebde E@pgBiatidn PARX(INBAP)
ity 310a routes the reordering PDUs to a correct
r@%gmsydéwmopﬁgm@mb@sr@@pn@ﬁuqu SRS genources. A
'&Wﬂf&rbat%ﬂ%&ﬁéﬁﬁ%ﬂg hﬁ/aye&t é&déd:iﬁ@ﬁatﬁﬁ% Hi%ﬁ& of HARQ

segnent ed conpl ete

[FI0®8iaBith be userd bﬁtthetlgﬁicaehﬁeﬁ}ltlﬁlé used to det er m ne
Gogidier thacdak a oyl L:&J%ﬁuglﬁaatm ﬂ%%qqﬁgpqnésggg&eagea@m

entlty for reor ng or to a reassenb cﬁ/
wonfiguratioe of 18- Dﬁ»@H résourres mpnbe extended fou thmmylmn%ﬁ For

(B8 I AN oA B Bl HCSLRRA th 08000 new

Fiolds inglieatingshe muntbed ofl EIARR processriorberispilor pettingean bit string

VTR R Sy 6 EABEC AL B e o

learbain lopieal qimnnéltqr afertdie cmﬂbh iH-RN4. MACehs PDU has

TR o PR, e 5 T ol T B o

I‘dmdﬁxeB IRy Edrvesmsnpiee wéheoothentimer RNTlis fset tarsgraldlla it may

prior eue t does .n sy [ .
Pyl Thett teh ST dRe TEARA AR T BEMB 05 s Atternatively, a
[zﬁ% 1R \ihat hﬂdlchhe ntalremsllann@ drhe deghenthtivednay k& used to
reo reorderlng or to a reassenbly
@ry &’r?rr?ﬁ *fay depend on a | ogi cal
C{mﬂanel i dﬁtﬁmhn}iveljr tthe MAabehe entity ain rthgaiNdieds by be

r,the, dat i ved .ugin
Ao pah v seae = TG ofiPgHEe AT NI fo AP ERERh fhe
S, raddythwmgsni;iﬁaiﬂysﬂmﬂllﬁfd thaearsiesls HARG topoddas & hgednor
priority queues that do not support reordering. This

APE7eE* ows not utilizing the reordering functionality
qy@3p) When ﬁ&téﬂ‘ﬁﬂh@ﬁﬁ ehe NBNTB thay b aefori@@ Bkd like Tub frame

GEHOFTh ribAeBaGdS T DHaANYDE Ue Irep TPt mdicates

(wheher £phiticuBlrGHess286 RN DBEER usihaBN@hgié PR process or

DCCH, and _the |ike), "and/or a |ogical channe

ivyalpiple JARQRI9esAeY- er nat i vel y, the WIRU nay be

i nformed by higher |ayers, (e.g., radio resource
control (RRC) signaling), of which | ogi cal channel s
support reordering. For exanple, the "RB mapping info"
| E contains informati on on the downlink radio |ink
control (RLC) logical channel(s). An IE nay be added
to indicate whether reordering is performed at the
MAC-ehs for each logical channel. Alternatively, in
the "RB mapping info" IE, the "Reordering queue ID" IE
that nmay be added to support the L2 enhancenents may
take a special value indicating a queue that does not
support reordering. Alternatively, the I E i ndicating
the parameters of the queue, (e.g., "Added or




| ogi cal channel (s) does not. For exanple, a special
field indicating whether reordering is to be applied

or not may be included. Another exanple is utilization
of a special value for the TSN field, (e.g.,

W0 2008115496, [ 0055] Any conbi nati on of the aboR§T/US2008/003455
alternatives nmay be used to indicate which | ogical

qh@mel (s) Bk £t oresTTtHE Rt 88 a6k asiha:la&bdl dbgi€dlay be used.
For ex |cal chan

nnel ('s) es not | e, |
%B@ lity CBHBi RetreRpe HoRtioR JoFRUS cf'%f»g bodiment. (50 HARQ
|r€ﬁ4aﬁ§hﬁsi6ﬁ§tab@ @e%ﬁn%@r%améﬁﬁﬁéﬁbﬁe '$‘Bé1tNdd© B ld@es

reordering eue for reorderi r the reasse
a0t SERA ARy FBRQ petrppsmissigns @arﬁ%ﬁ% from &jcgriain Pf@org%‘a%ue:

ke Qlcefthin ﬁ@%ﬁﬂ&haﬂﬁ&ﬁ 88 By WhitH tiReideiy Atha db¥efdd WTRU
usi ng a conmmon H- RNTI, but ot her msssages may be _sent

d# ngt brewn gt the Nhﬁ%*elaﬁ enliye (rg-Fequumo e 4% HERA: aRd Hhe

MACHIRPHURNH tHIRY dag §1‘%‘é1£rah§’mltbﬁ 81 g cRE e B iy The
vvlthoutoé‘grform ng reorderlr;% messages

WLAG-ehs Ve arilldberereived igyorger %ﬁtthe OVERY feas: By nepdl to
PAEUES 3 rebRRERS! fof Fhe %Qﬁﬁ;@lﬂ ﬁr&%f&ﬁsxbﬁ 'pﬁ@l MAdilGhé %ntﬁ:y

not perforned, the TSN field Sti used

N che NETRY omwartls, suwsﬂdéoed@omﬁ@w. dltﬁcﬂg te Hehl %I}’fsty,

%gg sﬁ%h%l}@orﬁ%?k‘lﬂc@wﬂ%'tog&h%ed to facilitate the
eratron at the " WIRU. For exanple, the

el enbl ;Th@nW'l\fSU mey b infprameth hat ey mimgle fransppission

G Rges gﬁgé %3[58 0%9? A%:I;ﬁfcﬂ; u{‘Q & CI?&“% e Gonl %rlﬁﬁﬁon, (e g.,

recel terntlvey t he Nrray renoved
BERBEDVNDr e spartisdlar. prigritshiaieveser, lomealvwmnehyor for

B%%J:ulglsﬁ'allmsg%gge Eﬁt@hﬂa&ﬂrei)n di R Li"% ga@%e @lé&v field

ets, "even th ere 1'$ a pOSS|
e dlks Hﬁbﬂ;QCHL naayPB et boiindicatg thathne H@@Q mmmmlewwm

'@ﬁpgag 3 n%aﬂ%]}%ggdﬁgﬂhg%?@ or a fogl cgl%aﬁ@nn fcate

lbhate dmoﬂiiﬁtRQ retoasisedgporo fwillh éalren piiceg fdre bwparticuldrs packet.
| h
A(i%l Cgtlvecf ann%% {%}lﬁm%rq)%ealﬂ%e I?.l?tthg %&C—Eﬁ% héérli%?% Yindi {:Eét& a

feord er| ocess fOf reasse segmen
Mﬁ@lemmmsmmsmamfthapadsb‘e TSN field is kept in the

RS 5 oSS 00 B St £

aranbRlikddat schemieds ummeuqu qsfaydacadie&;ﬁackhtas M&Iayeﬂ st the

FARR ey R TR, Wi 5 e R aENpte B fpd ook et

seghEht HARQ @rdcéﬁ, (s.ggreenirovidé Hebter paye (nl&damlSy)aHoM#ekrer,

MAC- ehs, SDU, DU, i rded t hij .
ChRRiTaIRs & Jondeed fUrs o B ik SRV estufas O flkeeesive
DMASIhE POV aayrhpatitted inherdér asthesNgd®B! 1afotRerAGrdshshe

DU, |f t he WIRU ddl e nment,
Yreiri AR srenscnierion e ag-ahe Tl I Givays SERmird betore
tRE ®ds¥ AR Uradshdsdion $cfrf Mwmh { PDY mmcﬁ%jgdﬁsh:&lﬁMD be
consecutive segnents the tored a,l ast
§84 %lfiﬁtaagg‘éﬂ’éét“ﬁﬂ%%eds@g\g‘@%mwrﬂﬂsﬁﬁ%ﬁ’m{sh%ﬁ“
tab EixERHRbMNAN(SPR M rob ARYHARG).CONDI ned and the full
MAC-ehs SDU is delivered to an upper |ayer. O herw se,
the payload is stored in the reassenbly entity.

[0060]1f the payload is a |ast segnent of a MAC-ehs
SDU, and if the -9-



reassenbly entity has stored consecutive segnent with

a TSN |l ower than the received packet, they are
conbined. If a full MAG-ehs SDU is fornmed, it is
delivered to an upper layer. Qherw se, the | ast
wegmenisdies stored in the reassenbly buffer. HOOOG2J0BD03455
the payload is a m ddl e segnent of a MAC-ehs SDU, and

iboddie reapseplRG @Rtity Yt TS VEIRI albe€ @36 @ekdrVE successfully
segnents with TSNs hi gher, or | ower fhan the receive

pheesdad, packey wntd lbipinsetissiens, {14y ithe gpesonfegred pumber of

| dopbt$tidrh We¥ A8€ phcke® hBVOB&N deB¥.CIn ofdel €4 MtSfminktwheiher all
stored in the reassenbly buffer. 0062] . To di scard

SeeprEmisgony Bramasketchasshaep madenthe WIRY epiitepay wait
oS B FecBREHADE BRLSBYHRSan S sio {0 R 3leky dath iR dR A ENDI)

may be discarded if the buffer is full or the maxinum
dirguindiceting agnem BPWItp slrbiver BepstecadadrRagkels Aligrnpdiyely, the
SRS idy Wbl {HANESIr oTalinilIGR] o SMYadi ol HEA1SIBEOH

Ition, the conventional re-ordering g&rarreters

Regnigsopifor MAGehs RBs andgledivexithpscceppiutigidecqged MAC-
Te%@-ﬁbﬁé%lf%%g% %@r E%Uﬁﬁﬂea N BEMIB ALALBEHF B3Hsmissions is

process e tiner-based discard mechani sm may
trea¢hed|veible respectitn thisd 1A C-ehs F8Di The naxinyim pymber is signaled
f.al | nt is maintained in the
rtgaﬁié‘geml y%ﬁgléfﬁ%e}‘l g%ﬁfi gured period of tinme, ]
(00451, eveWithtd fomrth gptiorefor the firsisprobafiimgnt, dhe FVRA entity
;%? {hé W’i‘ﬁ?ede\fi%grs ﬁlcgésgﬁﬁlgf c%rcotieﬁ%acg&g' FifdhedisteRf @ {8 Dbove
en the Tiner expires, all segments corresponding to
temditiehNTe., rebsieSDE entisyliis dhe d44C-ehiseentityreand tha reprdering
onl, en seguent i NG -t f er i P
ety S5etP B RELC BREPDD) il B e R M o
rthe dlARQ. endity ahiat bhe 124 dJARGN ragsmizbion chashiadked $hace\hbfter

gereapahe SRR el B ebE Pl PR, POy oo

"dbdve entitiBi/sulalagerd. | ThayHARS) entitys caw toakESthis determination

TSN i Set. next d, TSN to th t
Teretene dbe st AlRib g R R polin TaN s 107,

1{0048] scar dwith| thpaypiiag thairécrdeihg ey docksed nEEMto anel the

s T BEfbe BERESAT STl bl S5} Yt o
tFBU ftb kpperpaptitidadbutnhby ctill nes pealdhstgtimer (shah ad BUW) tondbliver
LR T P ik B B ane
tdadity. [Cd¥t4iS reefdesing Gledefimayirelcod tad indiatioarovidéd by the
C}%fzﬁse%?;ﬂg %o td(e)tetrrrx]l?ng wl.v 2}1 tg aglli\%%q:hlej I}JﬁUs to upper entities, while
other reordering queues may use the conventional reordering mechanism.

[0047] In accordance with a second embodiment, MAC functionalities,
(i.e., MAC-ehs functionalities), may be simplified for certain priority queues to
avoid issues associated with reordering in the Cell-FACH state. The MAC

functionality simplification may be implemented in conjunction with the first
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[0064]Wth a second option for the second enbodi nent,
segnentation, reordering and reassenbly are avoi ded

for data transmitted fromcertain priority queues. Any
data transmtted fromcertain priority queues does not
wnges/gsisegnent at i on, reassenbly, or reor dePCHifs2008/003455
Figure 4 shows the MACehs entity in the WIRU i n
EHRERMIELand thistvdild diniRize (ASclimiddte) dutralordyrtdedivery of

t dinment, different criteria may be
B}’Z‘ég ellp‘BPﬁf %aée frer the data shoul d be d
focdisy i but ewiith Ca FHrkie GpHS IfHYJ th Se@®nUOsmbelimdat, | Rgrdering is
not (5]006 J]Wth this option, it is not requu%l ﬁA%d%
epjded dorsaty ramsmitied from certai PEEDLY (gPUgshe The -ehs
Q&!idﬁ;ﬁ)%ﬂﬁ@dw thél VETRE. isAnb@iiRat dovelat, ddtheredShed fidrSkertain

fields may be added, but the SI field nmay al ways
PEIOTIEY, ayeues isadiectly gent fopa eassembly entifyy Wi?bé@%*ﬁﬂ?

bsoxﬁeﬁné OTe Q@Qs?steﬁﬂiﬂy é&ﬁw%a%mmsl HMAG ¥hé BERRRRIEL dnit
but not used for any reorderlgg reassenbly

PP Sem seemeptsfthe MACheRDet t i ng up the queues at

gdjtrqu\TRU FifiREees ishowd anm@: 45 aﬁlﬁg 2o nﬂ%@coﬁﬂzﬁﬁ@&ﬁtﬁ Rais
ol owi ng vari abl es: TSN nunb evW ndow Ugger Edge,

wpRen. exBeéb@ddTE?\l nowd it tha exanordersef d FophaoRes and
an%glé’?ﬁb?’? figncMAE &gy RRUdifkhentERh kiguse tshatyhteehESHDUS

S are not gresent for a Certain |ogical

cbesined| vid &@HA&Q entityes02 are frroatided G adilsqsmmhbrp%tﬁg 304.
qfhettﬁéaisérgﬁ %@@ 'Eiggasgé?nlﬁeg EYENLAUENE Pblfﬁt 1nﬁ9€e%r(ﬂéﬁng
support reo g an

segnment at 1 on/ reassenbl y,

FI8de Ble xqoedqmg BPUa menbeoplacedrinT regndsring wsls@pﬁ ivigythe
RSP IR SR S e

tcerthmgnmity coavers Ithearmrtmmg ig thadhd the rgpedering PDUs are

L e T

re SetY proceaur & ma accor da .
(entwge ﬁwaormited\/ﬂ@ eévsder'agPDibIsobeﬁ aerzecti feagseihly: ehtity 312a

est b | a - U I
e‘#]e ac | Y, {l%‘wc?n hé{m [ njégglg éd E)ﬁ] hi rg%% MF e%l't‘i% 812a
a):as‘sbmbhs sedrhented mc-fehs SB[US toambmgﬂnteMA:@«lE@ SDU
sses; sto t|v rd
MBFEEES o T Mirentopitanid 88 Bt yeRd it ferbfiidh AL the data
isﬁbﬂilidaie distribeited to a reord}ring anhtnyBNrmrﬂlarmgloneo hﬂ'eaa‘sembly
ansni ssi o n.evet fi cip s
g tthou reorgéréa}g.i it?zle d&?’gté%t“% Z:H% ﬁ%ﬁfﬁtgg@ﬁ% data within
Imumoxwglﬂmlen&maimadtmﬁxﬁ@amm aﬂtH'eSI\U{GDehd’] entity, (i.e.,
initi | yes; di sassenbl e al |
ther Bhe, YEACER: BRUS ars Sertna R s S 1 HR L the
tMAChEs MSHOm@Rt bd ¥ent to the reassembly entity without performing
reordering. The MAC-ehs entity knows the identity of the WTRU if the MAC-
ehs PDU has been received using a dedicated H-RNTI or if a WTRU identity is
contained within the MAC-ehs PDU. The Node-B may always use a common

H-RNTI for any data from a priority queue that does not support reordering.
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Of lush the re-ordering buffer; and g)if the MAC ehs
reset was initiated due to reception of the IE "MAC hs
reset indicator" by the upper layers, indicate to all
acknowl edged node (AM RLC entities napped on an
WiS28@CH44460 generate a status report. [ 00681 HCA/USRS/003455
first option of the second enbodi nent is inplenented,
53] Pr OC QikktRer Ehelm@h Ehald Be diftaibusddee o ebbrderingrdnyity for
performed for the queues that,K support reorderi gb hf
Terderipg or 3pt3 SRAsSE h‘pP’éﬁﬁ*EnW@g“"d\ﬁ f‘FPrii%%’%%éﬁ‘PéTa end on a

fidpaEd1 icRAR &l fdbntitd of FiRSRbeiPELEAH UFasd1odd of vaLEhéretht [Mata is
the reassenbly buffer_is flushed_after_ the |

te s
RAREierl DFIDE) PaoTEeR, Bt o8 ca Jesknated TG s o gellows
ARhtipRxRe dats ﬁ%ﬁpgn&i@rﬁz@_d&mm sﬁ%pdrﬁ?éo@&&ﬁﬁ%ﬂith%t&fmm
| d be at steps

procedure shou nodi fied so t re

-(f) .Q
orioypite queuss dhak & nphenrpoeixesrdeming. sthip it &l éi’l)scf(é’rt i)llﬂi@l.zmg
kRe ?&gﬁéﬁr%rfunm% svdwhdifa hedesali-rNIUfi{ gEed hat

cannot be successfully reassenbl ed shoul d be

d0QZhr ded Thepolpeinal t chemgglsd thd FBPRAFE t FROFdesHige 1897 thfegBe
AbBRm IR ey %nt@leQ?ngggloﬁicsﬁfﬁﬁuéu RBQ! cc%iEgBCCH, paging

t
upcom ng features o A"evol ved, such_as )
icomhiroly elhanvel (PCEHH1 DEetsiand) tha didel, orrd/en & fegisphchepgel

?&Hﬂtﬁ? functionality descri bed above may result in

out-of-order delivery of MAC SDUs to the RLC entity.

00531 nay  ddieseatifvely,itbe WTRY meas be inforapadybyigher lagers, (e.g.,
- 5 i NGt Aisf L [

YESTo SorEh SofEbY VD et} 00 willF A6eicd, e, Afpvon

Geardering.oWat eyampled thyd 'RB teapping thfo'c B sertainsoinfumatign on

Al f i . i .
SRR oot AR bR SRR ) i O] HRBEHAP RIS BE Baded
tolindicate ywiether wopddrigbiseperformednalt therdiAg-ehs for each logical
br oadcast,/ mul.ti cast Feyal toryaf T4 Cw
PR MR ALY BabhiAk bl I, e ARG queue
iDe IDAR:fmay be addédsteaqppbadhe d.2cinhencdmegits alayciake aeipscial
t han . .. such as or. _DICH. C n%i ; L
ORISR Eating F herE thAt el o Hdhor O Al BhaBlvels) the
IBdndiasitngfhesiayanmletarg of i quebedear, “A8RB] oxdecomfipired JIAC-
efined wth M [ 0073 ver al t.hod .
30‘@%‘?’ blcgmf"@ne% go‘fvh ° %‘@L %?1 IBA‘?-}{SFeﬁé#l% 5’% gﬁf[”?’yort the, fike),
ehdiemel agidifild ohaautehded TheindikRté nelyether ithé oqume efipports
t he .paraneters t se f.or.the DAR functi,on ._hi gher
FagaPERE OF B vl lifichagha bp, 0L (51 afind #rSdw IE
it aneeifl rédrfersng Bodupportsdyor dtermatively shrs®of thatcohvemtional
"DL Dupl i cation AvqQi.dance .and Reprderi | nfo" may .
3Bt FER ek S peshiE YABE AT youid airebe thatigerdfTifg is not
RM%LC rtddE Fbi:ltinét}aﬁ&a, wg& h';‘rlr I enayRaEei £3f @;;se biEits bﬁsgﬂirs]le vidMes,
e.is selecgted. e, paraneter v es f.ar the
o 0. I g A FePTaer R S oy SHRRURiES Bt iRy (The
R MBYWRAIABIZR? IEGhapRED ARE a0t diRS ofRBS possible values, (e.g.,
“0), indicating the same.
[0054] Alternatively, other indication in the MAC-ehs PDU header may

be used to indicate which logical channel(s) supports reordering and which
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WO 2008/ 115446PCT/ US2008/ 003455 [0074] Sim | arly, DAR

or a simlar function nmay be introduced in the RLC
acknowl edge node (AM of operation, where it may be
configured that the AM RLC delivers SDUs in-sequence
wmz2dos/gisess | ayers. The conventi onal AM RLC d®€®/UANS/003455
perform any reordering on the receive side. [0075] The
Nexiéal ehangelfshideés asial Foby efﬁmplbea repedihl feldtindpativg rvtrhether

excessi ve del.ays durjn e ce updat ocedure wh
ESiaeany s 15,58 Rodied AP oh Sl be SHBRALE. PARSSRY cRatBfe s
wtiliestonrala fircias edluk for the TSNIREH S (@, 1“a1kE1aD). t he

re ering funct]j onallt f.or ertain priority, queu
10058) < he Mo BuEbiRgHoR <&, Hhe aﬁr}‘wﬁﬁ 3R omey ot Hised to
iiReateNtwhich Diphcali éHannble) wepfottsb@ed?liéfis i il which logical
regardless of whet her such nodjfjcations

ar.e ) )
chipslish e Tt doF SxpmBiFothe oavek el HeRHEY smbingdwith
RO W RB NTDSmEP 6 Misbe do BRliite FhRtHRIthe WC%@'PMQhGﬂHQ}e
the cell update procedure (cell reselection but

ApR foctdis reondgripgioers forPTdstingrardhe ditasserd e%*i“bft‘%é out
YKo RhihgCRbide¥in érheSlgﬁil td¥o bbref miqsmwﬁiegs@e%u be

State or |n|t|at|ng CH reception in the

et orEBGC %Eﬁ@gmmowlﬁ& byt gther mesgages|may be sent on

395OCHARGS: Mibdicel BURNTTE TOSH Walbaged wifioh €Qhidda H-RNTI
queue may enter the suspend reorderlgg state when a

aan be sentr togther Taagseayidy tengiby yrikhoufygierforming rrOr¢singn while
ﬁ(ﬁ‘;}@ m&é%%g&sow‘t%”& | QIARatd L BLARTY MHaP HRCLAY 18 StHR! Rordering

performed. "Wiile a reordering queue is in the suspend
He@#ﬁébi?%ﬂ@ﬁﬂﬂge recei ved data going into the suspend

r eongglholy r&U?&é@lﬂgsls diy ﬁ‘é}?dr}fneﬁr ﬁﬂ?f‘@(l' AN in‘éytsﬁﬁ be
next prOCESSIH entit a reasse entit
a5 b G MAChey extitysindbeNothB whim buBinetthe MdE s DU,
| tur, V.
Rl TNEREICA) I3 J<58 ol ielicl Bhd PSR SH-F"S“&.‘ at the
mur Bpeexamplh, tHecredesembly €0tiy] My deldte gy isagmeniepregent

Z}neg!éé?e&n% ><’£ Qxfi?‘esr%%? gor{s%%r'fs}gs Sledbbeifly be, for

ghe T eset procedure
QQﬁﬁﬁkr bl yAﬂteIr:hajweﬂqsg thec Gbamahyf benremovRRCIrent ithy ) MAGrehs

g erpi %hlg %’%ﬁ?%&)&}%ﬁﬁé&r@%ﬂe tsé%inén%aﬁgn w&lgaﬁo%eto

suspeh Feor errng
rérssemblengaokiets f eveni thetgin tissre ipo rposslbihtmtof bgd aea}sebxlnbly ifa

gﬁﬁgxp E;?I?ged i eaélg Ehe PN HEE 150{)?1tc Iiﬁéc' ngyuld Wnow

myand” 1's Tssued
tlmarajol expetca TEN field imsthet MrAOrdIsr limden g'ozbaﬂbgcal chéfinel

OO /11544 PCT( S20 003455 I 7993'Thﬁlsreo'r e”an%el and a
BRA-17% 714 RAT{eGEE (b Fise PapR v SDEAST

queue that does not support reordermg

{0058] A process for reassembling segmented MAC-ehs SDUs in case
that the TSN field is kept in the MAC-ehs header, but reordering is not
performed is explained hereinafter. After receiving a MAC-ehs PDU, a WTRU
determines whether the payload of the MAC-ehs PDU is a full MAC-hs SDU,

or a segment, and if it is a segment, whether it is a first segment, a middle
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reordering may be signal ed by higher |ayers along wth
(or as part of) the RRC command, if applicable. The

hi gher | ayer signaling may be perforned using one of
the options |listed above. Alternatively, it my be

WO mosigsaEl ed upon setting up the |ogical chZGH&B2008/003455
mapped to the queue, or it may be pre-defined

de@aat, ?g aQ8stishgmbyf elé‘cthe h)agbac?is @g;anwtc -BRpPBU, the MreC-
eu e.q., | ) efi ned such that .

dnS St Siparted 3 OHBbS, Oar St i Gide Ghbgne the
SbSREMbIyentRy, r eordering upon MAC ehs reset).
[ 0080] The _reorde e returns 0 a

PR 1 cont Srrpaonnics dhofranerpencer MAT R SPhhare e
SVERLSh4BRY sBited Eﬂﬂd&xs’t@ﬁieﬁt(sf RERN coizebitive fqaknde ddhber
the 1 ogi cal, channel QD tq the queue, afte Et erhngn
inigher the apeivadaf Aﬂ%ee firsto BRETRANY yis; ﬁ@ﬂ%‘&e gyith the
tchigs iRk Bé‘é—:ﬁéﬁtﬁs T ehd ONITRUY hes aéizbieﬂnﬁ last segmeﬂtﬁﬁvlth a
Set next_expected_TSN = TSN - x, where, for eXﬁn‘p

1'11195 are

sqnsecytivé Geqyange YR fhigherg than tthe oreeeived (PR

febiBineRag Kt tHeS fl[lFCH'A‘(ﬁEhSO WD isOHE®ered ttoWhh | upir layer.
di scard the next packets with |ower TSNs) and the TSN

iQthervase, theypaylead isrstared de Hiareaspeply entihe recei ved
Ressopt . ang tﬁéﬂsaﬂaw% 9|fla§% dEBY%eRE ofh emﬂete% rB]T)T@daﬂd if the

pre-si gnal ed her | ayers; é‘hﬁ X 1S not
seprapmplyr entigy haa stcwl cqsequiye-segornb Vit TSNaewer thapthe
§E%gﬁdtﬁh%ka théy Bfe comhlned G flﬁ?tMB@ye\% W_J.y@&%ieﬁd ¥is

where f/ pr edet erm ned
debvered rtala@dublyerh aghbr Qtéyemge thedlast segmen(cd)s stenedrip the

rdering state. [0081[It should be noted
FPBR B ke

‘above event, a definition of a new state

i@061bt f odfrilel payivadded mddbeesegmnvmmshﬁ oD, apdiif the
I

BB Jobfy BE SCROPEIRBLAN AR, \Fuh DERD Bigher or gwer

$hgn therecetved Macketh sheyes@t coprhawesid uHea ffidh SIS is oreatady éldis

BEE B CREROhEET RUbrlb 3F i AR 1t B RackiEhily bl

éﬁQﬁ2ﬂ cit Oondiseatd fsegmettsciriiRChe meatspmbly eetity; m timet-hesed

d ' ' :

AR S0, B 8, DRSS, PR BT Spb i

$lﬂ®bhﬂemetfu]1 or tloe tﬂammnmrambunt@di seméentyg allpwed to Beistored is

' d tsel. t b
FRRTE et it e SUBRTEES, ARolE Y b Wiplabeg, 1
@dditioy, the canvenmtohe? reveddringe pataswbi¢re Wmdoweﬂppeﬂ:‘.dge,

PR BEIR-LON ol LASE SRR R o8 e frdSirt” I be

Mﬁ&@xﬂem&;tmt@hedthe WIRU has to mai ntai n the

A5t oo SR PR Sl SEREAFIR PO G RESRied i one

2k dinbikgion dedhetfbmanag ﬁaagrlsetEveSy segedntdd rhaintdifel in the

gueue ter..the MAC
reassemgfy buffer '}or a con.{?gurecli penod of time, (i.e., every time a segment

corresponding to a MAC-ehs SDU is received, a timer for that segment is
started). When the timer expires, all segments corresponding to that MAC-
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(i) Set next_expected_TSN to TSN+1 of this packet.

(ii) Set RcvW ndow UpperEdge to TSN + y, where y may
be pre-determ ned or pre-signaled by higher |ayers.
(iii) Optionally, the variable "TSN_init" may be set
vwm2bdres#HEN of the received packet. ( bPCHEGB2008/003455
subsequent packets for the sane queue with

ERABPU S% BEas®AY NGt BRrtsonlyPWhen a segment corrésppnding
Set next _expected TSN &,g TSN+1 if TSN >
Afith a TSN

Ho Rt re@g@&geg% greater(qhiail idyg; next expected TSN is
ROEMENd AW LRBRI FAGETSIV id Y td this TSN SMhéN the timer expires the
RevW ndow_Upper Edge, where y nay be pre-determ ned or
Flewingaraions mey e RgmEF™Pdyers. [ 0083] The transition
event tg m@gﬁaeng AdidaCor18HBRIrs&d et @ag1he expiration
of a tinmer init) started upon transition to the

pendi ng staf¥iscardall peyload upity viid THR shiee- BN and
convent i ofalgedi ndxt pectdd TSN it§ ¢h! néXtEns FooeivedCsegment
value of the T init tiner my be either specified by

hi gher | aye®N.(e. g., using the same RRC signaling

messageg tI?Qf PPN @Nslhg» val ue of the Ti timer, with
an additional information’el enent for the val ue of

thi s new T iIMscard ahweyloadunis sitheTPNetTseghT3NigNdie may
be | ower £h lpbal k

excessi veﬁ'd gaE%gﬁ_% cﬁ%%SIFﬁg%—ng’CT Usggtogy%%‘%&%egment
[ 0084] Whien &SN.i ggering event to the suspend

reorderé_ﬂﬁ%t'f%%rg‘eg%sgll,(e.g., when a MAC-ehs reset

occurs), ere ring glieue enters and stays in the
suspend r éoMtsaird dhe fitteallpad vinit ehurespperdtingto that TSN and
T init timery(ol [ re -1 d

t he MAC ehs a%le‘g‘ gﬁ) %g%%%@kg g% gSf iﬁgﬁ’i‘%ﬂs' tquc tlféé %tlg&ﬁa& Shibike
correct NMACik#istHeDdst phylpad unitedozreseondiog 40 dhat THY is not
T init timer,.upon fecept, [ %J) [

t he val ues gfscgﬁ%c(lt flerﬁ:ge%]% g&%&ﬁ %ﬁg es&% WA first
"RcvW ndow_gopleaddgd: nmay be set to a special value

y di ngyy). ti t C .
0BT 0" SWith B e i alion e the hASpY S ind > Kamentation,
candairig andl repsseaddyuirare avoided for | dath etrexgmhisfied effomncertain
detajl bel ow., | 0085] Al t er. ivel t.he t it
S5e5l o ORI AT L Ko BRI ot
\AMeEr_gs @ﬁﬂ@ﬁ@ﬂhﬁ\tﬁ, _%Sb&,%nsllig, 6\}[ gmd@ﬁgMFﬁmnggﬁws ?EEIMAC_

t ni n I.ve . . ou . n .
hes oty B SCERD RecThRie LBl Ot ogBfo g the B option

for the second embodiment, different criteria may be used to determine

whether the data should be distributed to a reordering queue for reordering or
not. .

[0065] With this option, it is not required to add TSN and SI fields to
the MAC-ehs PDUs for the corresponding queues. Alternatively, the TSN and
SI fields may be added, but the SI field may always be set to a certain value,
(e.g., "00"), and the TSN may be set to a constant value, or optionally

incremented but not used for any reordering or reassembly purposes.
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after a cell update confirmis received by higher

| ayers, the variables and contents of these queues
shoul d not be reset upon MAC-ehs reset indication. In
this case, if the queue is in the suspend reordering
weo ado@j1sidse MAC-ehs reset will be an indi cat POTVUBINAS/063455
the cell update confirm has been received by higher

| R EHePmord) AvHehsliti By ApCihe quehey a fHe Wmmqihﬁfd issdcaheérd to
[ 0087].1 n ac¢ordance w h a fjfth enbodi

WRRIDEAR 8Bt BroSesdurthe S ccragiigrar T aumber

FRRahdow wgéemaixg n@ﬁeébﬁﬁcteﬁhﬁlﬂ EBEITSIT, aaaddiSNe Flssh.
extended unti | e rece

0068 “The When smsparing mAG °13=e§{ag3 ARk BSow e e TSN

RBe WIskoay dRPest ERegndrer Q@értéxﬁssgmau%hhﬁélrba!sm bh alther the
val ues for the concerned reordering, gueue

ilewindge of jhe mappg f thiolegical ehanmghtap eavanaayeye thabdges

%@E orb\rdoerify &1 séé%éntaﬁ&@x%&s’eﬁﬂﬂﬁr @ Hakeddn tHCuse of a
s entity i s request ed 1Eper I ayers the mR
s:n@monaﬁ RNE1 zeheny éltﬁnéﬁmttiﬂﬁethlsna anitebg L puph C-ehs

ire mmedlate(l})dﬁakéé?ﬁbl@@fahd Ql'éfrflﬁ'h ﬁé?t'éd aAcJ:ordmg to logical
con qure RQ processes,; (2) stop all active

@Fldﬁgntrfelae’@lgbelt]iam (Ti) and set all tiner Ti to
7] 1N t&fg ?H& to the secoﬁé)eﬁ?ﬁﬁﬁéﬁfmlael\ﬁid‘, -ehs reset

C—ehs P e re-orderin fer and deliver all
Mm;eduﬂw@y be mddeﬁedcxdnohcefnﬂawe With agonyentional MAL-ehs reset

Ty A g SOy BEROS S PRSP

raetlmar@ktbmangnbmﬁémdmamﬁjbyhlgherlay@? if the MAG hs reset

was i [y ti ?fugﬂ ?ﬁ%uh&%o‘? RbhA rgﬁﬂ‘aﬁ@%{pﬁoceéé%g hs reset

i ndi cdt or' e upper ayer indicate to all AM RLC
ent i thes rstqppdbl aciveHS-B8SkNE oelmemaele(’la) shdsetsall timer T1
ort1 ‘{I%Aé? For reordering queues for which the
Aded efis procedure applies: (1) Wen
dat a ¢ eorstket i BN PRIth value €@'efov cthef nextt frapsmssiodern reyery

gue e éﬁtoﬁgﬁxt_ gx ected TSN = TSN - x, where, for
%‘éﬁ%t’%, R¥E%E> and TSN is the transmi ssion number
of t hé) r edritiatide r edheer i vegiabBlds, aRcvWhelowallpperdidgs megnd
08 P LS R TENSn St BT ohhgag! ed by higher layers;

e) disassemble all MAC-ehs PDUs in the re-ordering buffer and
deliver all MAC-d PDUs to the MAC-d entity;

f) flush the re-ordering buffer; and

g) if the MAC-ehs reset was initiated due to reception of the IE
“MAC-hs reset indicator” by the upper layers, indicate to all acknowledged
mode (AM) RLC entities mapped on an HS-DSCH to generate a status report.
[0068] If the first option of the second embodiment is implemented, this
procedure is modified so that step (d) is only performed for the queues that

support reordering. If the first option is implemented with reassembly

-16-



(2) Optionally, if x is not equal to zero, set TlI_TSN
= TSN of this packet and start Ti tinmer; (3)

Set RcyW ndow Upper Edge = TSN + y, where y may be
predeterm ned or pre-signal ed by higher |ayers; and

wd rooBmB4ddAC- ehs reset procedure for the reoP@&EUSHYS/003455
gueue. 100901For all other reordering queues:

(Fidctinality, T%\kéyeﬁ br&ﬁliAdie sBofiMdrenkbe: tlhgd{ thé f@@sdﬁé't;iﬁ ibaffer is
on every configyr ocess; an
iﬂﬂsb?da?%%‘égﬁeaigmgtﬂhé?%@%\ﬁm IJE'J'B‘ﬁ?éf’%]dgeand
Q@(XéﬂeXpeqf ﬁ@e_éré%& ﬁhbﬁio&‘ théiskdoall enlodasent] BO%HIdhented,

ueue(s). for ich the extended MAC- ehs cedure
dhisimrostines houits beymer ooy CRYGHER PJfores CRTDAEPERIecor the
(o.u&S tmrsup?t)k tdeadile. C AN RINGidd) Aegieh BOBT $hd Rassembly

-ehs rese i f applicable. Alternatlvely it may be
muéfeethj\ﬁ éﬁwt@ﬁéﬁc@é%ﬁluﬁ geasgenbled shepild ke dissarded

g@@ﬂ?d t 0 1§ RBoGIMEHE notdd khat"Bomd 8f Rh&sedSfehd ‘fl‘ﬂay have to be
ependi ng on the type of |ogical channel spe to th e

thﬁed efe suppor} pthayyupreming Iepspyesedf HERA udych as
{0 the CCCH | ogi cal channel undergoes the
ended I\/AC—ehs reset procedure). The signaling can

li@cwdér f or fihe simphificasions 66 thenMASHehsomsity |f%ncé@nabfd\f@5mmd
2B i!n%%;égﬁﬂﬁ (et QP §§%@ %%My%%h@ sm%dﬁﬁcmw ddltity.

a sixt I t1onal sec:la val ues are

365 et crause difﬁcult;es ae:rtrqw@edoawhazb s Mehe 3pblst cagryTRRC
%ggglaﬁﬁ%w ?&{1&9& fha ThESavopRal #! th\éahE@ BEYtyDferforms

i nstance, one of the tollow ng
Peorderigg. Lﬁd@fﬂnﬂi@daﬂm a\\duplicats, awﬂ@qeabeql re@éh@inﬁg(DAR)

WahdiioR8s L&gﬁgﬁg@f af ﬁﬂamo&,&ﬁggd 5%{%1_91&@ g,g Bnd REESLPGer,

queues, s reset or o
cthaf |1?gAR atfimtionr oise denreeritly rrm;!llyf i apgplisableh @D tthe multimedia

t e §|>R&—
n o]\}\}t%%%esfe 5)e((.NIalr%eS-gs ‘?Jﬂtuﬁ%l (\% G " Pendi ng"

|m12¢ad oﬂnbm::cmglasest with tahthird |embpdzam1entalthﬁesl)ﬁd§ function is

ARG b ST e AL S B AR MR R L RO b BTCRY Spuen

whttsnsien MERBOSUMDDAR finclishhlity Skbuld hecespevielly uséful Her the

FR Gaftngiile pR DBERL SSBPTH] whith 3 hofulea R0 (e

toom3 is r&etreml afretithds are posgidle Mexbneb(lped:hedus‘ESNf i DAR

3‘ lé‘:tt?élﬂlg”ﬁ %‘F 0 oeirr lgé}t ﬁr S%tg.?\ifg% $ayM§ H’HF rived 3f the

parameters to use for the DAR function by hlgher layers or the parameters

may be pre-determined. For instance, RRC signaling may be meodified so that
the “DL Duplication Avoidance and Reordering Info” may optionally be
present not only within the “RLC info MBMS” IE but also within the “RLC
info” IE, if the UM RLC mode is selected. The parameter values for the default
radio configurations may also be updated with the new parameter for SRB1

and other RBs.
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(3) RcvW ndow _UpperEdge is set to TSN + y, where y nmay
be predeterm ned or pre-signal ed by higher |ayers.

[ 0094] The reordering queue(s) for which the nodified
MAC- ehs procedure applies nay be signal ed by higher
wayes/isisadsong with (or as part of) the RRC c®CHARF408455
triggers the MAC-ehs reset, if applicable.

'ﬁ?]d'ﬁl! nati ‘Sﬁhﬂﬁﬂyt quwmba @mﬁd t astrfﬂiwih oﬁdnupcbe iffoiided inpthe
e oglc chanpe e Q e queue, it

i‘digaéﬁ%dr?d oh opgfatipR,Ehese if afgfryc @ﬂ%ﬁ that
m@m&i HIT B8Ry STRTs ﬁﬁs@;uemtet toRghBelapb . 0ehé batehtiahal
éﬁé ueue mapped onto the, CCCH | ogi cal channe

ﬁ&@sm P r@h%@arqerx@rgrssow%éﬁwafeo%%ur e). The

$oayBal | NgTRAN rB5dR8HE OFRE NS nofle 1B hbEfiedt tdNSrevent
I'i sted above. [0095] The nodified reorderin

prasssive Aalays duripg the gell spdatedirogsdurarben H HYDSOH is utilized
EIP khowsi_rAEn s@atw«ﬁhi% Schile Whdybel &NdTf §Nsl destrbE & k@éi) the

next __expected TSN is NOT set to "Pending" i f SN
rsor#ztlm rﬂulwﬁv@nﬁbwefove% cotAopFioTity queue, This sgheme does not

a&gﬂm@wﬁﬁkeﬂﬁﬁ% t@ thd mmld}%eﬁwop AsutREGNd 9@ %hxcuve

been recei ved: - MAC- hs PDU"shal | be discard
s¢gsadless of whether such mmﬁmnﬁ areimplemantedios ngt-ac ed in

@?{6[ eor d?{ JJHE h6te &ﬁlaf]{}?e QhBEmbA! &‘e@&%bdbaél&*‘ Gre not

S OUtSI e recelver w ndow.

palye |apehhab’hcih stheDepls epdatd eprpeedues] (eﬁib\resetlmoh) gh’@“s talso

f [
e e
Shtarhlgsthadnhmed gJEIHe_LFh"éHé istage oninitieting HS-DSCH reception in
the CELL_FACH, CELL_PCH or URA_PCH states,

[0077] In accordance with a fourth embodiment, a reordering queue may
enter the suspend reordering state when a certain triggering event occurs.
While in the normal state, the conventional reordering procedures are
performed. While a reordering queue is in the suspend reordering state,
received data going into the suspend state reordering queue is directly
transferred to the next processing entity, (e.g., a reassembly entity, a
disassembly entity, a demultiplexing entity depending on the MAC-ehs
architecture, or a layer above the MAC-ehs entity), without consideration for
the TSN associated with the data.

[0078] The triggering events to get into the suspend reordering state
may be, for instance, execution of a MAC-ehs reset procedure, (possibly
following a command from an RRC entity), or an explicit command from the
RRC entity to go into the suspend reordering state. The RRC entity may issue
this command, for instance, upon initiating a cell update procedure with a
cause of cell reselection. If an explicit command is issued, the RRC entity may

optionally decide to flush the reordering buffer.
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- any MAC-hs PDUs with TSN RcvW ndow_Upper Edge -

RECElI VE_ W NDOW SI ZE, i.e. outside the receiver w ndow
after its position is updated, shall be renpoved from
the reordering buffer and be delivered to the

wip smgsemsl y entity; if next_expected TSN i SCHAISHAB/GIIESS
updat ed receiver wi ndow. - next_expected TSN shall be

$&u7ot 01 RewlV pedpuedippesnkian MH&MMS&&M:; - of
If the MAG-hs PDU with TSN = next_expected TSN I
sesdedng may e sigagleddyi kighey ey along with (orgs) pa.rgefi tha RRC

N&%ﬂaﬁd% Wedulle. C d H3Mhay b i

next _expec _gd at'I'ngN ?Pﬁgﬁ%}éé\(ﬁy&up ozﬁ_{ he ?Jlrrgtpeﬁfgtrmed Homne

pae of Ve optianshlistedigbetral Altsenaiaiely, f avpst be Presignaled upon
g%s,?‘rm | dh¥mn sd REte freRBC -

g%l@a ced te?)%?ﬁgél (EFSN ‘gaalfmtal Rllmsd first not@ ' éﬁ%ﬁﬁg@&%&iﬁgﬁd

Bependinnes thef tyne vf lReicahehannslipapped b theeiskg, @6 it may be
) a cej = 8h

g T e 7 e

mesergesenpensiroNTsidering wpRe MAGEbaresgher Edge + 1;

@SO}/H a e%?#’dglghééu&?ecnﬁtﬁﬁg t%ﬁ’é QérrE%aw When! bbrtain
| ' Tlush'to e di sdsse y entity; - 1 f the MAC hs

PR sikionhevESNCESN. f Thes trahsitiop rexents yad /b demexasendp.regeption

UL g SR B0 o b St 55
Ma<Pend shidel tAftdrhrecelvingdbepabketethe WAERU performs the following
actions:

(a) Set next_expected_TSN = TSN - x, where, for example, -1 <x <6
(the value of x > 0 is to ensure that if a first packet is received out of order, it
will not discard the next packets with lower TSNs) and the TSN is the
transmission sequence number of the received packet, and the value of x may
be pre-determined or pre-signaled by higher layers;

(b  If x is not equal zero or -1, set T1_TSN = TSN of this packet and
start the T1 timer;

(¢) Set RcvWindow_UpperEdge = TSN + y, where y may be pre-
determined or pre-signaled by higher layers; and

(d) Return to normal reordering state.
[0081] It should be noted that for the above event, a definition of a new
state is not formally needed since the WTRU does not receive any data for the
concerned queue while in the suspended reordering state. It would be
equivalent to say that the MAC-ehs reset procedure for the concerned queues
is completed only after reception of data for these queues.
[0082] The transition event may be an explicit command from the RRC
entity to return to the normal reordering state. In this case, the RRC entity
notifies the MAC-ehs entity when the MAC-ehs entity should return to the
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- advance next_expected TSN to the TSN of this first
not received MAC-hs PDU. - else: set

next expected TSN to TSN fl ush. ENDI F

[ next _expected TSN is NOT set to 'Pending”] Else (e.g.
wd 20nsusa4expect ed TSN is set to "pending") PCHHB20U§/003455
timer is not started - Next _expected TSN i s set

A@malNrdorderi® stakd. ESutht dovifthynd aayﬁtgelwmetreggeré(sby the RRC
pre-defined or set by hi gher

qnmwww Bt BRdate|congmp ’PBS %%ﬁﬁ%@n}/ its Pest SN Y

Rh&- SRInerElA&T tO RRT §réded@iits CPridy thirgbsvinkaher@nitiind to
[ 0097] The reorderlag functi or aI| E{ may .be nodified

retheR torihe noRmalireqresting sta eniPt therpspeyd FeRrdering

HsR¢. tMbenwiigy r @@k debi riﬁaﬂwﬁble fhe | MesthapeqeddiSNI’ and
st ate the Ti _tinmer used in the conventional ure
ReyNistowsUrpesEder) variphles fargach sqpesiped QupUs) Fbg%%lﬁﬁ

Mmeses: to be nodified in the follow ng way. [0098]1f no
timer Ti is active: the tinmer Ti shall be

st ar fad videtheafirgotimers ﬁchﬁusvﬁ%ﬁ"q@s@rﬁhe queue after the

MaEtesiiagt €d_TSN is correctly received, if
next _expect ed TSN is not set to end| ng (or if
"r eor der i(Ag_sBel eext] exppgied SN tq %@ﬁéPﬁ@}ls pagketgN

shal | be (ﬁ?t S0 meﬂﬁpbgﬂﬁigwm F-)rDH where y may be
pre-determined or pre-signaled by higher layers.

(iii) Optionally, the variable “TSN_init” may be set to the TSN
of the received packet.

(b) For subsequent packets for the same queue with fransmission

sequence number = TSN:

{i) Set mnext_expected TSN to TSN+1 if TSN 2>
next_expected_TSN.

(i) Set RevWindow UpperEdge to TSN + y if TSN +y >.
RevWindow_UpperEdge, where y may be pre-determined or pre-signaled by
higher layers.

{0083] The transition event to return to the normal state may be
expiration of a timer (T _init) started upon transition to the pending state.
This timer may be the same as the conventional T1 timer. If it is not the
same, the value of the T_init timer may be either specified by higher layers,
(e.g., using the same RRC signaling messages that contain the value of the T1
timer, with an additional information element for the value of this new T_init
timer), or pre-defined. This value may be lower than or equal fo the T1 timer

to avoid excessive delays.
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[ 0099] The second nodification is that when the
reordering queue is in the "pending" state, the
vari abl e "next expected TSN' is not updated or set and
stays set to the value "pending”. In addition, any
voomogiiseen nmade with the vari abl e "next _exp@CT/HE200@AN3455
in the conventional procedure should have the result
[demape” Wikt D erig@Riiiesvend 16l UaSuspend Redriering emié REturs,
tate, In a? the MAC-ehs reset procedure sets %
+ ¥ber 2l Uyshd FREYSSEY gfée FegrdasingmyRye ent nféfp gud stays in

YR s12pbRd RRLEEIdOstRR foPtHd AlraTifd of R _i6E 'BMerﬁhﬁfpoEshBly
first reordengg PDU.. These nodifica élons
W

the periedh plctimer oS thg MAC- 595 Fesat ROH ABe Fﬁ:@pi\./zon of the first

EHPUANIAONAL HIVOCH G sQledtdd ShQuttkhREr | h&ﬁd GinSdraffdnt leddption
other fornulations to the procedure are al so possrble

photlge 1 RDNE): v Srtispallnt i the: \Wew aofiviaens exmodtei TRNT sand
“Rélenﬁo&e@UﬁBéfEQ n{af?pf)é QRalte é rép@e'ﬁle value (“pending”) upon

RcvW ndow per I's set to "pen |n%; durin

pReCuting of Mﬁcmh&metﬂe&feﬁ@ef sipeRio taeir fital Yajues as in
Qﬁyo%mpaﬂﬁﬁmewﬁﬁh vhﬁ M th detail below.,
menmeUperaies al to SN - if SNis

Wa8el n t h@lﬁeg@aé:p , the ‘m@@wtmn event may fbe successful reception of
RE A hmbEP 6f E’g)gls with &ng&htﬁ@tTél\% op%ﬂ%l?g M afccallfsl PDUs

next expect C-hs PDU has previously
Me%nnﬂegnmaedweiiak - the NAC—hs PDU shal | be

% r ded; it sho & e note that in the ?vehb ARGHD ?es%pﬂ ﬁmexjmed

be P aced the reor erlng uf at the place
after eateéldub;ate rrenfigh is -repdivediNby drigharsiagers hbe vatiablge rand

I
SR oTibre iR PLhREiel BE SE R TRONIR fooindication
i{m thid easenif the frheure isan theauspesd tdooderingoitate; te MACSps reset

will be an indication that the cell update confirm has been received by higher

layers, and the queue can return to the normal state.
[0087] In accordance with a fifth embodiment, the MAC-ehs reset
procedure is modified so that for certain reordering queues, the reset
procedure is extended until the reception of data in the target cell. The
variables next_expected_TSN and RcvWindow_UpperEdge are not reset to
their initial values for the concerned reordering queues immediately, but only
upon reception of data for these queues in the target cell.
{0088] If a reset of the MAC-ehs entity is requested by upper layers, the
WTRU shall at the activation time indicated by higher layers:

(1) flush soft buffer for all configured HARQ processes;

{2)  stop all active re-ordering release timer (T1) and set all timer T1

to their initial value;
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- RcvW ndow_Upper Edge shal |l be set to SN thus

advanci ng the receiver wi ndow, - any MAC-hs PDUs wt h:
TSN 5 RcvW ndow_Upper Edge - RECEI VE W NDOW SI ZE, i.e.
out side the receiver window after its position is
wipdmt/edideshal | be renmoved fromthe reorderi RGTHGLODEPO3455
and be delivered to the disassenbly entity; - if

next _(gxpeaisaskemd: izl MAC-8 POUs' PpetHe 1g-ordstthg buffer and
next ex
F il

Aeiites el MAG PDTctor 68 MAReh oL Bie gjob T2y B Taodified due
Reyenaoy § EOaR MABREE Y& AREM:HIrd Releates); i f

next expected TSN is not set to_"pending" and the
MAC- H4) pDBusk the regderipghyfieryaati ed TSN is stored in

the r@epr dgr iHROMALEhE reset was initiabdd d66G8i 16esptMACoN1She IE
PDUs w th consecutive TSNs from next_expecte Egg@ .
(MAheieasyt indicator! R the Puerdérerﬁe@é}ca%éq\ﬁ&b‘*ﬁé_ 3 nlities
gggyed bﬁﬁéebsmrt%%e;ﬁ@rlalws stlitSfsgRAD! y entity;

expect ed_TSN sha be advanced to the TSN o{}\\ﬁ‘&@ sh
f0088I not FeecropderingncauegepDior [Oualn1the, edhened -ehs

Pp&ea&}g%&ghg:ent menory to process a received
eorderi PDU, the WIRU perforns the fall ow_ng

oper dfl) ondVhen datae éreoqdsming EEV)s irc Keqefred: for this reordering

N ,
B o TPLEDST R Pl e . b
gﬂ Tamd<the

@8N isetheabiansmissivot hymbert of e revrTed reprigEing
e I R T e iy

(2)  Optionally, if x is not equal to zero, set T1_TSN = TSN of this
packet and start T1 timer;

(3) Set RevWindow_UpperEdge = TSN + y, where y may be pre-
determined or pre-signaled by higher layers; and

(4) End MAC-ehs reset procedure for the reordering queue.
[0090] For all other reordering queues:

(1) start TSN with value 0 for the next transmission on every
configured HARQ process; and

(2) initialize  the  wvariables RevWindow_UpperEdge and
next_expected_TSN to their initial values.
[0091] The queue(s) for which the extended MAC-ehs procedure applies
may be signaled by higher layers along with (or as part of) the RRC command
that triggers the MAC-ehs reset, if applicable. Alternatively, it may be pre-
signaled upon setting up the logical channel mapped to the queue, or it may be
pre-defined depending on the type of logical channel mapped to the queue,
(e.g., it may be pre-defined that any queue mapped onto the CCCH logical
channel undergoés the extended MAC-ehs reset procedure). The signaling can

be performed using one of the options listed above.
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- deliver all received MAC-hs PDUs with consecutive
TSNs from TSN flush (included) up to the first not
recei ved MAC-hs PDU to the disassenbly entity;

- if next_expected TSN is not set to "pendi ng" advance
wexns/espilect ed_ TSN to the TSN of this first RET/US2008/003455
received MAC-ha PDU. - else if next_expected TSN is

_[I%UUKIZ]fS let Llh acg:gflﬂiislﬁg ?]vxth' ?] §1§Eh Qﬂgbt%lﬁiéﬁﬁ@ddﬁloml\b;ﬁ@ml values
us e L r nodl f.l catil o

fFfar defén edlonk"rv\h&lee FaqEdering dé’PY‘ﬁBleﬁué’t%P %&cﬁedrﬁgﬁ and
REfWﬁidBﬁ"f %)é}lliﬂge(?hﬁ speﬂﬁl |v§1ub|'tﬁa§|' be Nhbeléd, foF instance, by
acCltl ve |

PR Piche ) o Por6he Urdaaed o OFaogrien fqbaﬁq{}%ndmg” will

bgggé&q{érggtéggocedure (it shoul d be under st ood t hat
the variable Tinit TSN may be supstituted for
W0PRbut cRenewtap meriering)aueues, the MA‘ﬁ &Rt resehat PEH%%&

bBs S%Bnﬁ@raﬁ&?d'ﬁfacedmé 0 A6difed_Sdoat €hdts 6ief tariables
"pending”) and a reordering PDU for the given queue is
frextieyperted IFNT sppd: @qu(l% HRRsHEIEe” o5 Setalb? et%te value

b dﬁf?em‘éfb‘iﬁeof-rbélﬂ tsek Sl;onﬁﬁenl el daRle 8§ 8pécfiediPOthe

MAC- eh's reset procedure. no tiner Tinit is actlve
cenpventionsl ¢ procerhire. Eusﬁharm@@; t@e)rewdﬁ‘tngTéwcFlgn%IéV tspalso

ﬁ“dlﬂ(ea) Qi Q«Wu a g LGRPPBUL RithNEsNas eNnviiefReibed Nift the

I's 1Tmediately started upon MAC ehs reset procedure )
yvélugiafj peﬂg&xpegtedeTSNOIS' E@nﬁh ‘ﬂ@mdmg”, the following actions’ are

performed:

(1) The T1 timer is not started;

(2) Next_expected_TSN is set to TSN + 1 (or alternatively, TSN + x
where x is pre-defined or set by higher layers, and); and

(3) RevWindow_UpperEdge is set to TSN + y, where y may be pre-
determined or pre-signaled by higher layers.
{0094] The reordering queue(s) for which the modified MAC-ehs
procedure applies may be signaled by higher layers along with (or as part of)
the RRC command that triggers the MAC-ehs reset, if applicable.
Alternatively, it may be pre-signaled upen setting up the logical channel
mapped to the queue, or it may be pre-defined depending on the type of logical
channel mapped to the queue, (e.g., it may be pre-defined that any queue
mapped onto the CCCH logical channel undergoes the extended MAC-ehs
reset procedure). The signaling can be performed using one of the options
listed above.
[0095] The modified reordering functionality for the receiver operation
is as follows:

When a MAC-hs PDU with TSN = SN is received:
If next_expected_TSN is NOT set te “Pending”
- if SN is within the receiver window:
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(a) Tinit_TSNis set to SN Wien T_init timer
expires (or when reordering state is reset to "normal"
for whatever reason): (1) Optional,
applicable to the case where T_init is imediately
ws:tzaﬁsmsiwpon I\/AC_ehs reset procedure. |f TiHiWUSF®IR0DSS
set to "pending": (a)Restart T_init tiner.

(2) If Ti.nig _S'EI\$N<| sleﬂpgxlﬁgegedtmr\‘rpeﬁdlmﬁ MAC-hs PDU has
(a) pldvicRly ®ehlr¥ceireei ved reordering PDUs up to and

i ncl udi ng Ti ni thelMNC-hslPOUrshaRtbe @isthtded]i ni t TSN) are

delivered df:the entity above reordering (i.e. can be
an LCH | D denutid piARxBE PBUL éHall bedpla@eﬂsﬁrﬁhbyemﬁemg buffer
r eas gl pla@thiticed by the TSN. (b) Al

corr eﬁtgwlsr(ﬁﬁﬁag% feedbaekinggwPDUs up to the next not
recei ved _r@Qr f@&ivB@ NEAGLHY PﬁUTMlEB@%!&Edtdbaﬁ’e the highest
Ti Ni LeclRdh TN in 18 rBlbMAE 8EEDat HR RBitidnYinaleaed by SN;
reorderi nQ.Rcvadow _UpperEdge shall B sBE¥ SRXNRS ta@darlchhf tise

ggtu ;&e;‘@ gﬁ}l t;e next not received reordering
_optio MAWJE P SrieRt BN t DamevWind SN, UppdEdkd -
appl 19k WARTHEW SHE L uyddd ad ?e‘;eﬁvu:? 8VinB&w after its
'nor BBkition 4 ﬁﬁfa@@d, sl’lgllx)e rbR Gy bm GKE S6dratkidSMufé nd be
aI vva ?é‘% thteQil tena rece| ved MAC- ehs PDU
ﬁ«%& tdd %Ew@%@iﬂ&%%*
(d) QOtl ona hﬁezl gtreg Ns 2Bk St t50NE recei ved
reorderi ng P Egﬁil vered to higher
I(ay;a DOW tl‘rr@ T 1's started
i S es S
set s ife gl?anh?%t' &@%E%ETQ{U%IE ?g Sm%d b the
[0016%F éen?eay MA& tsh%-m?sor\%%ﬁ' OfheShAR, ¥RNsARE:

s ?%F%pe ﬁ el lasuk ag % %é?t ﬁ&aferk)éeip%i }iad-REPDU
RECE ecte Ad% gﬁrﬂo%e%‘@fttﬁsm
SNnofc' recewech ﬂ—hs c}’DU A b8

[0096] If a WTRU has insufficient memory to process a received MAC-
ehs PDU, the WTRU performs the following operations:

- select TSN_flush such that:

next_expected_TSN < TSN_flush
RevWindow_UpperEdge + 1;

- deliver all correctly received MAC-hs PDUs with TSN <
TSN_flush to the disassembly entity;

- if the MAC-hs PDU with TSN=TSN_flush has previously been
received:

- deliver all received MAC-hs PDUs with consecutive TSNs
from TSN_flush (included) up to the first not received MAC-hs
PDU to the disassembly entity;

- advance next_expected_TSN to the TSN of this first not
received MAC-hs PDU,

- else:

- set next_expected_TSN to TSN_flush.
ENDIF [next_expected_TSN is NOT set to “Pending”]
Else (e.g. if next_expected_TSN is set to “pending”)

1A
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[001041Al ternatively, a single tinter (Ti) may be

used. If a single tinmer is used, (i.e., Ti tinmer), the
reordering function is described as follows: If no
timer Ti is active and next_expected TSN is not set to
wdenslingls: (a) the timer Ti shall be start e@#CHI8N0H003455
reordering PDU with TSN > next expected TSN is
correctly receipyRerl timek fnotlkstalfel shal | be set to the
TSN of this reqderdxpectBDPSN {s 92014 SNeF 1 or dlterastively, SN
and next _exRAcdred id ph-define@lor k& byiapkérgyde) the timer
Ti shall be stafdeHnd\eUSprBaEIRS d68 3o AN irsy, Grligre gt npy
recei ved pe l(edaeté_ﬂmﬁ&\'of presffndled by BighSMNlayerd hi s

reordering atimer Ti is already active: (e)
no additional ti rrer shal |l be started, i.e. only one
timer Ti may be active at a given tine. The ti

99971 be Theppgexdering f{umptionality cmprchy Mpdeisd WRe ﬂ?§NtW°
éﬂfge;rékl ks PR iR InVeF B dndyOpd HR4! FRASIEIHR réordREihg Yueue is in

ore e t| mer expires ‘and next_expected_TSN i s not
tla “pendin@ostetentite T1 timer uppdin thecoRyentions] RBopeduge capppt be

GX%%Eegher%BH%tg&.%l Sfbeeliire %%Qdis! @&"beaﬁibdirﬁedTﬁN the

x expecte correctly received
f@bwdwwmg PDUs with TSN > next _expected TSN up to and

Fd?)%hfjd' nglfno—’cgé?#’hﬁ:f&iv ohe delivered to the -

eassenbl al'l correctly received
r eor der i ntheRbiosr @ip shall bk etarted: when a reardering/PPEOW B LS >

ngg_g}!})%céed%lg % CXS'E&QV E&emﬁ, {f%%ﬁ_%ﬂpéc‘fecﬁ_ ’I%N ¥ not set to

pending (or if “reordering_state” is not set to pending);
- T1_TSN shall be set to the TSN of this MAC-hs PDU.

[0099] The second modification is that when the reordering queue is in

the “pending” state, the variable “next_expected_TSN” is not updated or set
and stays set to the value “pending”. In addition, any comparison made with
the variable “next_expected_TSN” in the conventional procedure should have
the result “False” when the reordering queue is in the “pending” state. In case
the MAC-ehs reset procedure sets the variable RevWindow_UpperEdge to
“pending”, this variable needs to be initialized upon reception of the first
reordering PDU. These modifications may be implemented, for instance, by
modifying the conventional procedure. It should be understood that other
formulations to the procedure are also possible.

[00100] Receiver operation:

When a MAC-hs PDU with TSN = SN is received:
- (Optional, in case RevWindow_UpperEdge” is set to “pending” during
MAC-ehs reset) if the receiver window is “pending’
(RevWindow_UpperEdge set to “pending”)

- RevWindow_UpperEdge shall be set to SN
- if SN is within the receiver window:

- if next_expected_TSN is not set to “pending” and SN <
next_expected_TSN, or this MAC-hs PDU has previously been received:
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(i) next_expected_TSN shall be set to the TSN of the
next not received reordering PDU. Wen the tiner Ti
expi res and next _expected TSN is set to "Pending" (j)
Al'l correctly received reordering PDUs up to and
wambsigisayg Tl _TSN-1 are delivered to the reaBeEHBi0gs/003455
entity (k) Al correctly received reordering PDUs up
to the next nokh¢ RORI-USPDILHMES diGearBbd; Wi t h TSN
greater thag. Tl _TSN shall be delivered to the

reassenbl y entighy MAQ-hOPHU SKAEEE BhcdSih il 1@oidetingbtfer
TSN af ¢k a%glégggdg)e&glmﬂ reordering PDU,

OptIOI’ﬂ% YS(\,Mt tide LN &IEREF Rindolan Tl _TSN Wen
the timer. flo beRbiRARE 195r PEXPLRAS be dfleceih@liove The [Highest

SX' St %}é{aﬁl‘mﬁl?ﬁrﬁ eh RREEE Hhfer, BPbRe pobifiort Mididatdd BIESN;
el i vére i é!ﬂ&ge (smalltlie%i; td ISN it #vféing the
set I\/Eé ,ﬁ e ﬁl est TSN anong those of the sets
@_gr;m pat be delivered.
[00105] A ng@ NORERYIVE_RINDUWESIZE,
When 1teh Guts d}(ﬂe{ gé%lr %’fh af-tr —1-E Nosition is updated, shall be
,r,]eXt SR hﬁ rQerQﬁﬁ E6k detVeledl he dassembly
_Pena' é corre recel ved reordering PDUs
W' th > Ghed 'IT up trﬁ)ta%t' 6! Udbfding” and

TSN- sha I N‘%%b entrty;
( b) rtél_gg?%, & élt‘ El\ég;rt & dolad %e&e?@e?l?sﬁﬂﬁt\% Caghe 1
next Qvggﬁﬂg"\?' ﬁ elivered to
tsgte t d.é 5 g “ig\g C s%@ % T&\é MK& hs lil‘i)U
N ne expegteﬁ N B8 sto{e Gt geo?&&’ixggeﬂﬁiﬁg
- all received MAC-hs PDUs with consecutive TSNs from
next_expected_TSN (included) up to the first not received MAC-hs PDU

shall be delivered to the disassembly entity;
- next_expected_TSN shall be advanced to the TSN of this first

not received MAC-hs PDU.

[00101] In case a WTRU has insufficient memory to process a received
reordering PDU, the WTRU performs the following operations:

- select TSN_flush such that: next_expected TSN < TSN_flush <
RevWindow_UpperEdge + 1 (or any value if next_expected TSN is
“pending”);

- deliver all correctly received MAC-hs PDUs with TSN < TSN_flush to
the disassembly entity;
- if the MAC-hs PDU with TSN=TSN_flush has previously been
received:

- deliver all received MAC-hs PDUs with consecutive TSNs from
TSN _flush (included) up to the first not received MAC-hs PDU to the
disassembly entity;

- if next_expected_TSN is not set to “pending” advance
next_expected_TSN to the TSN of this first not received MAC-hs PDU.
- else if next_expected_TSN is not set to “pending™:

- set next_expected _TSN to TSN_flush.

[00102] The third modification specifies what is done while the

reordering queue is in the “pending” state, (e.g., while the T_init timer is
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[ 00106] The receiver operation for reordering is
described as follows: Wien a reordering PDU with TSN =
SN is received: (a) if RcvW ndow UpperEdge is set to
"Pendi ng" (i) RcvW ndow Upper Edge shall be set to SN
woloofisssN is within the receiver wi ndow (i PCXfUS2008/003455
next expected TSN is not set to "Pending" and if SN <

rh%tﬁ'eﬁf(ﬂﬁﬁ%eﬂ' BbE bétn deldced) emmnmﬁlgaaeumsbe added to the

previ ousl een, received: (ii) e rder
SABYqntise ngrggopro "él)‘r%l (kteShO(I ‘J;b‘i ﬁéﬁilwgupﬂ[ﬂg}able

Shait! THS npaﬁeesdxbbﬁtdt&wfd& ear ¢ei vmhaufchaﬁgeaaf hdmigace
i ndi cat ed by the TSN. (d) I'f SNis outside the

recei ver wi ndow. (|2 t he received reordering PDU s

be pl aced lapextecxnested TN SE selebo REBAINESNEY FEOF ing: state is
reor dEﬁtltﬁﬁ pepsking) and @ jeRElesig; }?I?grfb? MR E‘é’.?’é&“ﬁﬂﬁ igpeceived
(ii) weh 5W pperEdge shal| be set to SN

advanci ng_t he Pacei{Peronglyapplicablej toythg s Ser‘ébP’ifeT-+ is not
PDU wirpmedighely SWW@M%}S _proce ure.) If no tlmer T_init

RECE! i$RcWFADON S| ZE, i.e. outsi de the recei ver w ndow
after its position @ ugm dinitldmenisptarteh r enpved from

the reordering buf fBr ahinibTNeisisekbeNt o t he
reassenbly ent {3y (Optional, applicable to the case where T_init is

immediately started upon MAC_ehs reset procedure.) If Tinit_TSN is
set to “pending™

(a) Tinit_TSN is set to SN.

When T_init timer expires (or when reordering_state is reset to
“normal” for whatever reason):

(1) Optional, applicable to the case where T_init is
immediately started upon MAC_ehs reset procedure. If Tinit_TSN is set
to “pending™

(a) Restart T_init timer.

(2) IfTinit_TSN is not set to “pending™

(a)  All correctly received reordering PDUs up to
and including Tinit_TSN ~ 1 (or optionally Tinit_TSN} are delivered to
the entity above reordering (i.e. can be an LCH-ID demultiplexer entity,
disassembly, or reassembly entity).

(b) All correctly received reordering PDUs up to the
next not received reordering PDU with TSN greater than Tinit_TSN
shall be delivered to the entity above reordering.

(¢) next_expected TSN is set to the TSN of the
next not received reordering PDU, optionally with TSN greater than
T1_TSN; and (if applicable) reordering_state variable is set to “normal”.
Alternatively, the next_expected_TSN can always be set to the next not

" received MAC-ehs PDU with TSN greater than T1_TSN when the timer
expires.

(d} Optionally, if there still exist some received
reordering PDUs that can not be delivered to higher layer:

(i) timer T1 is started
(i) set T1_TSN to the highest TSN among those of the
sets pf MAC-ehs SDUs that can not be delivered

[00103] Alternatively, if the reordering_state variable is used in the
reordering procedure (optional), the mnext expected_TSN may be to
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WO 2008/ 115446PCT/ US2008/ 003455 (iv)if

next expected TSN is not set to "pending" and if next
expected TSN i s bel ow the updated receiver w ndow a.
next _expected TSN shall be set to RevW ndow Upper Edge
wo Zobsais&dE W NDOW SI ZE + 1; (e) if next_expeRCHUSAWI0FHES
not set to 'pending” and if the reordering PDU wth
AWindse Upserast eRACHIVES WIDOW iSIZEhe 1rveieddg frédidering
buffer: (i) all received reordering PDUs with

RBHswish TEMe FHNg reeditfinext _expect ed_TSN (i ncl uded) up
lggilétﬁe fi ARLrRBivelye & Nt tihR (TSN AP bERded N & 4 sBgle timer

delivered to the reassenbly entity; (i)

inawed.dipcEl enersthe rrerdering fypchigncis deegited s FAevs thi s

first not received reordering PDU. [001071lIn case a

"WTRU has insufficient nmenory to process a _received

r eor der i nlf RDEmMarhE1 iy Retipe ang ragxtiexgestedIAN g not set to

GREERLFONS: (a) select TSN flush such that:

next _expected_TSN < TSN fl ush < RevW ndow_Upper Edge +

1 [or any Val @he timexydBit sha tagied mgeps zegrdergig PDU with

"Pendi ng"]; (BPNieeyeexnectedcBENde eoryeqtlyciereive.

r eor der i ng IPDTS_RENshuBie setrignhe T$dhofithis reardesipgFd v

entity; (X)néftimee Thoisdastiveg apduneutt exrpad BN £ isyget to

PeadmegBvi ousl y been received: (i) deliver all received
reorderi ng (PDthe wirnér Tbishald (bei stertednsheny 8 yeqdrripg JHU is

(i ncl uded) up coettierdeeived not recei ved reorderi ng PDU

to the reasdeMILFSHs sehto the IPNadhisgeordering PDU.

next _expeltagimdSKl ioalrdvay BSNvef this first not

recei ved r dex ceraddjtiBltimer shall be started, 1.e. only one timer T1

may be active at a given time.
The timer T'1 shall be stopped if:

() the reordering PDU with TSN = T1_TSN can be delivered
to the reassembly entity before the timer expires and
next_expected_TSN is not set to “Pending”.

When the timer Tlexpires and next_expected_TSN is not set to
“Pending” and T1_TSN > next_expected _TSN:

(g all correctly received reordering PDUs with TSN >
next_expected_TSN up to and including T1_TSN-1 shall be
delivered to the reassembly entity;

(h) all correctly received reordering PDUs up to the next not
received reordering PDU shall be delivered to the
reassembly entity.

(i) next_expected_TSN shall be set to the TSN of the next not
received reordering PDU.

When the timer T1 expires and next_expected_TSN is set to

“Pending”

() All correctly received reordering PDUs up to and
including T1_TSN-1 are delivered to the reassembly entity

(k) All correctly received reordering PDUs up to the next not
received reordering PDU with TSN greater than T1_TSN
shall be delivered to the reassembly entity

(1) next_expected_TSN is set to the TSN of the next not
received reordering PDU, optionally with TSN greater
than T1_TSN
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(d) else: (i) set next_expected TSN to TSN fl ush.

[ 001081l n accordance with a seventh enbodi nent, the
Node-Bs may broadcast the TSN for the next MAC-ehs SDU
to be sent for the WIRUs using the common H- RNTI. This
wo tos/matdcon may be broadcasted in one of th&@CTAIS2088003455
information block (SIB) that is originated in the

Node- B. Widentthe tWhBRJEK!RoERdoorMAGiRES ahd SRbreastil]l exist
sel eghsie rebAVWEE Sbdrdetile PRV thaaeks hbe bsl Rliverddata hipgher
the Tafenunber. Upon acquiring the TSN, the WRU may
perform t hgn) ¢ich@rn@ sed@ftb: (1) Set next_expected_TSN
= TSN + 1 agqyby ed T30 Slhighad TS0amohg khdRlof the sets pf
Rev_W ndow_Uppes a8 SPUsSNat BirSn@nRlletserdeie WIRU t O
properly process the next received MAC-ehs PDU using a

?Og@%n H RAn 606l Fﬁieffgnéﬁqhﬁ%ﬂﬂfé fformed:

9] AI ter nat i ve Tl de-B provi de the
on the Teupires apb #@ &e%e’ﬁtﬁxé’ﬁ@eg}l%iq or
conblnﬁ&‘t-ﬁ%i??c@ﬂ Tﬁg lﬁéﬂtév\Fﬁgh’aﬁ’ys (1) For every TSN >

transni ssi é® @HercorrepthmsreiredRNEPrdesing (B S%Ih

the first x (mmﬁwm@sﬂmwwéfmﬂuﬁw“ TSN-1 shall be
transni ssi on &pliegred tofiRuepgssnibligentiigen added to the
new cel | . [(0zilojonracty raeaivesd seorderimeNyab's ppatndthenpext not
WIRU may r esetreqdinedT sroseriag p B cehall bpiedeliveredy to the
def aul t val ue reauspeblyegntiies per f or red whenever a packet
is transm te @emeapmed_\mﬁ&haﬁ hetset tethe TSN of Hog netinot
val ue may be geepived reordenng¥dH) .hi gher | ayers or
pre-defined. The Node B nmay signal the reset of the

[@bé]o al Jrheo;&&';,rma&%\l&hﬂ& r@&%ﬁéﬁﬂ% (ﬂ:gcxlﬂ?ﬁ'\%é folIbYE:

reset usin
fol | ow ngWﬂnen Iacrggrdermg PDU with TSN = SN is recelved
(a) if RevWindow_UpperEdge is set to “Pending”
(i) RevWindow_UpperEdge shall be set to SN
(b) if SN is within the receiver window:

(i) if next_expected_TSN is not set to “Pending” and if
SN < next_expected_TSN, or this reordering PDU
has previously been received:

(ii) the reordering PDU shall be discarded;

{c) else:

(i) the reordering PDU shall be placed in the

reordering buffer at the place indicated by the TSN.
(d) if SN is outside the receiver window:

(i) the received reordering PDU shall be placed above
the highest received TSN in the reordering buffer, at
the position indicated by SN;

(ii) RevWindow_UpperEdge shall be set to SN thus
advancing the receiver window;

(iii) any reordering PDU with TSN O
RcvWindow_UpperEdge
RECEIVE_WINDOW_SIZE, i.e. outside the receiver
window after its position is updated, shall be
removed from the reordering buffer and be delivered
to the reassembly entity;
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(1) Using new or conventional Layer 3 signalling,
(e.g., BCCH or another other RRC nessage); (2) Using
new or conventional Layer 2 signalling, (e.g., the
MAC- ehs header nmay be nodified to include TSN reset
wioewnedis on) ; and (3) Using new or convent i BCRAS2REH03455
| ayer signalling, (e.g., a nodified HS-SCCH for mat
coul d be used tqjyndi Cat et _dxpdlcte@SESN i§ @@f $dd to1“pending”
accordance W th anagd Ghtdbx€ERpsbtEERMSN tid ehely WheK updated
al ways ensures thajschher RiRdod®Ssages sent over conmon
H RNTI is snmall enough degt bkpectdt TS Sidhalle MRC-ehs  to
PDU by m nim zi ng t he apRWaRGwiUddeeEa@ssage. The RRC -
nmessage may be "segnentggliEIVE WENBOWESIARG Bessages.
For instangg, if Bext BjebRld TERSRURLERY 160Pealingt RAAGE the
RNTI (G RNTI) ,g5idbfhg PTNWit2raNt D ek stpeefedt DN is stored
confi gurati on ;N ele RBr&d Jeg. by using separate RRC
message(s). Aftegy higed ré&ldsrihg PR R R cERkEL TN TSNS
subsequent RRC MesSgageseABdkpl@e@ TR irthaRAS upCid fHaefirst
reordering functiofgl jde¥ivald rddeRhs MOUKhalll BOGEkVered to
wi th the dedi cat edyldBNdemb g\@
2008/ 115446PCT/ Y2008/ Q034 ié}@iﬂal BoWeViced t4'ehe TSN of
network needs to e gﬁgsttﬂag}ecgﬁgdyga?@empggpcessfuI 'y
received the initial RRC nessage, (e.g., containing

@9%& jt he RN, atawlfﬁ’? bR hbicieRE 'D?ém&? t%%l‘ék&g a received

sequent nessages (configuration) using
veddaateddD ¥ RTW TR parforms tbef@lqammm@tlws the RRC

tit
cocoun: "ThiPn S SR S B ot e

2.
del ay requireng eéﬁig
i mpl enent at i))o g:e% Xenﬁ'@&’ r ?derﬁ? pﬂUstvﬁﬁﬁ H‘QN <
del ay require

i
I f, £ R
ressage. a<r>o¢gg§rﬁo§§%%n R e

re
is conpleted

Q0L A Glit'rgce% 'dy  GLBABEOL
t he RRC nessage, cﬁlse na aspd .0 ﬂx%lu af g,ﬂ'o
t he generat ed MAC—gh S[E%k 1S g\% d %‘
e%" s dvReeT

no segnent ation is reaew [

Smal | est transpo(Hé eI ze %\éf%d TRY SJ 5’1]51;%% first

a reference of \ SIZ Pernalv
i n combi nation, th&° Pg?}g%do?eto 5 (,gk Size that is goi ng

o be used' er, m t he
f/al Be of ?h‘é&/rEﬁg %% ﬁgsﬁ‘%/“&?ﬁ%‘wt&?‘ﬁ%{%ﬁ at Pandom

access channel (HACH) that is included in the
fobregism t I]:P@.\t&i'i‘dé;ﬁ:‘ée{wthf & &etlenthO6rhbddihdent ethee Nodé-Bsnmay

stk s PR o e A0 e P L et Frdfe FRIS Seing

ﬂféC&ixﬂﬁdn rmme. Thig fnf@-ﬁsatnﬂlhmaﬁz% BRAGagted\as one ;tif,the
0 naqt I e .ot her I ar se nt

%}ﬁéenm °H§§§%£’ia9°£[(r5%)1 2% s qrgtethin thg NadeBn ign the
W pEERms 4 VEACchS tedef GRA ¥E1dctR AGKRE EelB ruee w:xtRU reads the
delivered imediately, The first recejved e‘%}i EDU
$IB gomfaipingthe- T8 N, peiber.  Uapmy SFRHEDE Hhe éﬁ%ﬁb@ RE\may
bértdtabehetrondghgkiipse the values of some or all of the
reor der| varl abl es (next ex ected TSN

RV nddi WF—E&@%PW TSNsmil‘S Foil emairerhfrem §1Bs and per
edge of the receiver w ndow {38cvW ndow_Upper Edge)
and/or Tl _TSN nay be set to the SN of the received
MAC- ehs PDU, and next _expected_ TSN nay be set to this
SN- RECEI VE_W NDOW SI ZE+1. Thi s ensures that any
subsequently received PDU with | ower TSN is not

di scarded, but rather is properly stored in the
reordering buffer. Alternatively, next_expected TSN
may be set to a

"S




di fferent value, such as RcvW ndow Upper Edge - x where
X is sonme predefined constant. A tiner (either Ti

timer or sone other tinmer Tl _init) is started upon
reception of this first MAC-ehs PDU. Until expiration
wib 200res4dser , al | subsequent |y recei ved MACPENESTBIN345S
are placed in the reordering buffer according to their

TSN.  ThessetRlVswindw Wlppeetdgéel BEINt 0 t he reassenbly
entity unI ess_they have to be renmoved from B{ﬁ% U
Thig eaables ghe WETL %@rﬁ@ﬂ}’t precess he Hﬁm'ﬁa?“’%‘{ Crghe PD
&%&&@&M%ﬁﬂh@m SR pePPin18SrdesiAgE Or al | of the PDUs
ﬁresent In the reordering buffer may be del|jvered to

At eas sémnytzéﬂm the Nede-B ey rravidg) theppol 6 tthe idRr
sﬁf?? D’EEQITBW -Iﬂe_ﬂ;%ufdlad TR Yonk€ordf béMBin@fion %ﬁ%é dwing
a up to the next.not received PDU may be
Ways:vered. The varl abl e next _expected TSN nmay be set

(or 1esgfpol eQe{fﬁ‘aMsQiBnB@érsa Eﬁﬁ(ﬁmﬁ‘ i RNEESineed PDU.

I n addition, tiner may estarted at this

poi nt () Ohbr for she fizsti x (conpfigirablesameuntrafitinges) transmission
del i ver I L &wldenTSN may be

set to at%% rWSﬁgjs’?a eﬁ%%gdt odstziggf% the MAC- ehs PDUs
08210} c annalternetiselyi therMetle Bionddhe PR erdyngseide HSNbef a

lsar a%? 8{18 r%)tz{]%lte Qt', 05 [ 0991%7&\&@3@&0% Wheh&eer a

nex expe ow Up er Edge
ket tsstramsmitizd toad uwé@il‘RlbmatM Fhe g ayét value may be

415% e? trﬂxgov.)ggtsﬁ)llghglag g%?ﬁﬁn\/\ﬁﬁud GHUUAR N B%uﬁrﬁg§ signal the

1 ONns e proc
vakseteofitht TEN Yo all oblew WEBUscthat monitht the HRNTI. The Node B

" Reor de InltlaIState) to indicate
%ﬁ%?ﬁgﬁf?ﬁgN ST SITRAe fltlﬁmb%ﬁ%ehpﬁgt ate or not.
When t @) Ualngenemf ot- monvemromab Layers 3 ssgnalbng, Tieys" BCChle or
WI'RU execut EE %ﬁ&edusre z;s st at ed above, and the
vari abl e "?réo % Fa7°8%8%"at the expiration of the

i ni tial(2) Usiag nelwOstlch8ydntionat haglarteigmalling.dag., aghé IMAC-ehs
for the nth enbaqdi

Rov W naovh e P e feanetigl TR fospt ipfarmationt apg

V\égd} nqg) Usihg GRIM @ d’(bnﬁ@ﬂ;idiel PHY layeusdgnallibg,deg., laombdified
nodi fi e The Ti r i u

receptio gqscqe@g f‘i’m??tco‘ﬁ;ﬂlyevﬂ?@ tq th‘i?&? ﬁgr%& reRet.
@Boy¥yindovinUpperdige with ‘aResighthgémbotiineat,ithg rebasrk alviays
inits_initi state. The detail ed rel
PBresidat ﬂr@rﬁ%‘a Ippsfapesent Ve Fppmmen %&Sﬁ“ al Samghto
HEints akinpte MAE el PBUTKjﬁfhiﬂiﬁuﬂﬁytm dontenBNf ?he message. The
next expected_TSN is correct l‘%@ﬁ%‘(:%éed or wh

REGr@essraRymenlei sesreentpdipiy s RIAEES, Wy oR dostance,

Mﬁﬁ{t@gﬁeés% tc@nta?@raﬁé B8l RNTI (C-RNI'D) T:HM/&HIRNDE and
set to the thls reorderin P If.a tinmer Ti

the gest e(afdyhea@fmf@@ratmh omaY ope istgrglled | b rusing, sepggate RRC

Shdabed). affr PRl WIHIE ghbis"RE dEthcaaM Hemawt i .Mﬁ;s@que@t RRC
given tinme. The tiner Ti shall st

d
weages mey oS sy iz SAnce the r?gldeﬁlaﬁofg@e Iauh% PE&M% ehs
B RESSRWhY 150kidivatb@HORRTLNE timer expires.
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When the tiner Ti expires and Tl _TSN >

next expected TSN. - all correctly received reordering
PDUs with TSN > next expected TSN up to and incl uding
TI _TSN-1 shall be delivered to the reassenbly entity;
wo Ros/1sarect |y recei ved reorderi ng PDUs upPE€DUSA§e8/003455
next not received reordering PDU shall be delivered to
fddg151€2S SHOREVere thi t Networl @bd£ X Slsitk TN $helWTRY has
set to the TSN of the next not received reor.deri
apepssiyllynraceized ithe initial iRRG mgspass: 67 8o fpRtagung galy” the C-
Riaf eanaﬁolrlfk met HAR deRERicVRbséRRAE eldsBtkeb Rénfihaition)

can not be ellveredto hi gher layer: - tinmer Ti is
using theidedieated F-RNEN (This ¢an by graraptesdif £REbEwatts
%Aﬁ%eﬁrﬂﬁel?f MAGHENSy # hato GREouRe! the mehbae@IHARQ

ansmtter IE‘;Jeratlon ter the transnm tter has _.
reteansmissiayand theoRREe delay remeireipents Ttbaly TRl Depending on

&Eeoi[n?;géﬂngﬁae B el RRESM BN niay HAPEINGT (YENOKYaP! réfuired by

not be retransmtted to avoi d _sequence_number
thebloyer tdgyers te fheansmib themesRaeelf/dis i Hrentasgrihenytbp BRC

gec&/’ss\? [v'gﬂ(%lﬁ ﬁ" t&ﬁ e Tobb SurethatSthe Qﬁﬁisﬁﬁéjsmn m'cf)mpleted

e Is set to "Pendi ng" RcyW ndow
L@@é&i]EdgeAéMOhaﬂb vglmn segm@nEing th@RBCeaapf@eg@dm has to

t
gxltg]s%ékltngt the'si shée o \é IR oM: HRPEG ggg ?‘:D‘[{svilysw&? £Rut shch

ecel ver W ndow:
timxtnoesegmen@dmiiam reqmrttc'h alstheeMA@aehisrentitpy Sraallest transport

gfogl\{” Pzgsév\éﬂgﬁlg%ﬁf %%' Ns%g as a reference of the MAC-ehs PDU size.

Alternatively, or in combination, the transport block size that is going to be

used by the Node B may be inferred from the value of the received
measurement results on a random access channel (RACH) that is included in
the “Transmit Power Level” field.

[00114] If segmentation of the RRC message occurs, the receiver side may
need to be modified such that it acts on the IEs of the received message as if a
single RRC message was sent, (i.e., do not wait for the other part or segment
of the RRC message).

[00115] In accordance with a ninth embodiment, the first received
packets are not delivered immediately. The first received MAC_ehs PDU is
always placed in the reordering buffer and its SN is used to determine the
values of some or all of the reordering variables (next_expected TSN,
RevWindow_UpperEdge, T1_TSN). For instance, the upper edge of the
receiver window (RcvWindow_UpperEdge) and/or T1_TSN may be set to the
SN of the received MAC-ehs PDU, and next_expected_TSN may be set to this
SN-RECEIVE_WINDOW_SIZE+1. This ensures that any subsequently
received PDU with lower TSN is not discarded, but rather is properly stored in
the reordering buffer. Alternatively, next_expected TSN may be set to a
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- the reordering PDU shall be discarded; - else: - the
reordering PDU shall be placed in the reordering

buffer at the place indicated by the TSN. if SNis
outside the receiver window. the received reordering
vRibkdoghaids be pl aced above the highest recei PEHUTHPQOFSS
the reordering buffer, at the position indicated by

FierenfIaNid) C@l‘éhLKhOREBﬁ'ﬁﬁloﬁh halphedPRige et xt Wh&N & Husome pre—

S onsaon, doente st AL Ao e g o] T b

QiR dfohhRed iRl Mfefhlé(\ﬂﬁi‘ﬁom bley PDIE Nnsiltdxgiratién of the
updat ed, shall be renoved fromt reorderlnqmbuff
f

timariotl epveasly 1eseiel MAGHBE EDIUP asRledpd ipthe reordering
Gl?ﬂ‘ér GERERLE ol Bhik STHR! OWHBe PRURt &d nEE Qicki®éred to the

w ndow. - néext _expected TSN shall be set

mywmﬁnm@@peﬂe@ theRETEp\E bprRpopfroe tbe‘freorqermsrmlﬂer
5§le£{% g%ﬂﬁrhceﬁg% = next_expected_TSN is stored

Inthe reordering buffer: all recejved reordering DUﬁ
{008 B6]c ons VBheni the tirspisexnirem srang oalhof thayPPEN present in the

%ﬂﬁ:ﬂ%ea)ér i é)pbé B&iferéBlo mtreas%@ﬂbwm?om ihddgndaPhl1

ed to the reassenbly enti
RB¥is_eith RSN diTeNinshiding B3_BoN dneey heodaliyerersangrtheni &l

PDIAL PFC. R ghvetof %ese%hl POy b ddserd. WiRUvhasble

I nsuf nenory process a received reordering,
PO, esipects@ TSN rmryf bﬂ mtt(herefsen) towhe §SNeaf this »a¥e ngt resgived

Eﬁ Lﬁ%ﬁﬁg@% L oup Bﬁfé Iﬁéﬁabl?é res%ﬁd-&’%ﬁf‘scﬁtﬁgt_lf%\‘eré aloNin
er

PDUs that cannot be dehvered In th1s case, the variable T1_TSN may be set
to the highest TSN among those of the MAC-ehs PDUs that cannot be
delivered. Normal reordering operation proceeds from that point.

00117} At least one of the variables next_expected TSN and
RevWindow_UpperEdge has its initial value set to a special value (“Pending”)
so that the WTRU executes the proper operations at the beginning of the
procedure. Alternatively, a new Boolean variable, (e.g.,
“Reordering_InitialState”) may be defined to indicate whether the procedure is
in its initial state or not. When the value of this variable is set to “True”, the
WTRU executes the procedure as stated above, and the variable is reset to
“False” at the expiration of the initial timer,

[00118] In accordance with one option for the ninth embodiment, the
variable RevWindow_UpperEdge only has its initial value set to “Pending” for
certain reordering queues subject to the modified procedure. The T1 timer is
started upon reception of the first PDU when the value of
RcvWindow_UpperEdge is “Pending” indicating that it is in ifs initial state.

The detailed procedure is as follows:
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- deliver all correctly received reordering PDUs with
TSN < TSN flush to the reassenbly entity; if the
reordering PDU with TSN=TSN fl ush has previously been
received: - deliver all received reordering PDUs wth
vwpregcstdve TSNs from TSN flush (included) 8ETAS0PI3455
first not received reordering PDU to -35- the
19RIERATVisehtivd.y; advance next _expected_TSN to the
TSN of this first not received reordering PDU. el SFan’
set theximex Fdcshall Penstarsed Srhen @s peordering SV, with TSN >
accoredbespectid BSH sewaregtip peraive i

ed 9 RGPV e oo D RESOIEe A5 HWdOE

Recy\Wi,n pper Ed 0 .their J nidd val ues set
to " gwﬁg‘“ﬁ%ﬁeg rt?lgrl%¢§f:/)t$ﬁsellrl?ﬁ%r% gpe[g' subj ect to
1thainesT iedrfaeeedis:e. Upon reception of the first

PDU t he variabl es RcvW ndow_Upper Edge and T,k TSN ar e, .
set mordditéorghtisterishall berstartorhiliecons one dmrrcT Eay &R active
r enddtagienttime. t he val ue "Pending". In addition, the

| Ml Tigl arted. onpari son between the SN of the
'ﬂé‘gggﬂ,&ég‘lﬁ%ﬁgi’ﬁﬁﬁﬁg‘}( “expected TSN i s skipped when
nextthexpetdeeig TBNU Swisket TSN =PENAISN "canAbé edelivieedt tnghe
Ti  axpisemblyéntits befoppaattifbhexdiaikt er may happen if the
PDU Wi th SN equal to TI TSN may be deliyv due to
Whenghe timer 73 expres ord TR FRIS w)nexbiernestrd- 18y h SN up to
T T Neger tly%gei% eoribrith PRUSNGitACMIN ROhektebGletted TSN
PDU, ué)aq:(? and inkfl K- %?ﬁﬁ délri\l‘?eq‘%d 1y th—EhF@ﬂg@Jﬂ'iﬁY

fexpected_ S se 0 the of the next not

of n
1 . .
receeln\)ée"ﬁ PDU and nornmal reordering operation can

procAedofre@ly rb@ivedoidtirderiiie RI¥Taidpete phecweklr voti secaived
f ol | @usleribf PIU shalbbe déliviesediotthe eessnenblyentidxpect ed

TSN is not set to "Pending": the timer. Ti shall be .
st-arnexb ewpreteda TEDo shdlt iiggsebrso et ﬂégESﬁ g’e next not received
nextreesdseiag EFPWSN i s correctly received TI_TSN shal |

e§1et¥het éxh'? Tssgto e& G{' Bx i?t%r, %&itﬁ&epm e:lzitst Béind .h'é'[?é{ved
?@gﬁ%w@ TR

- timer T1 is started

- set T1_TSN to the highest TSN among those of the sets of MAC-ehs
SDUs that can not be delivered.

Transmitfer operation:

After the transmitter has transmitted a reordering PDU with TSN=SN, any
reordering PDU with TSN < SN — TRANSMIT_WINDOW_SIZE should not be

retransmitted to avoid sequence number ambiguity in the receiver.
Receiver operation:
When a reordering PDU with TSN = SN is received:

- _if RevWindow_UpperEdge is set to “Pending™

- RevWindow UpperEdge shall be set to SN;

- next expected TSN shall be set to RevWindow UpperEdge —
WINDOW_SIZE + 1.
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-the tinmer Ti shall be started when a reordering PDU
is correctly received - Ti TSN is set to the TSN
of this reordering PDU. If a tiner Ti is already
active: no additional tiner shall be started, i.e.
vamtops/onBest | mer Ti may be active at a gi ven PCTAFS200$@93455
timer Ti shall be stopped if: - the reordering PDU

Wit B S9N within fidNe6dPerbpindeki vered to the reassenbly

entity before the tiner expires. Wien the tiner Ti .
expi-r #5SHnd neskexpacirt TN, PoNhiss repsdering PDY) beg Raevgesly
and ThedoMceivedixt _expected TSN all correctly received

reor der i,ng PDUs. wi T. xt_.expected TSN up to and
ol ual H beerapRig Py Beph Be BEGeaBEPCC! FO-TED U0 1O AN

reassemRl y entity; - all correctly received reordering
PDUs up to the next not received reordering, P[%Jui?hall
be deti ¥ eerdesingnBDPeshodlchplpcarhin the reordeTing buffer at the
next explece bxfliceted Brthe TSN set to the TSN of the next
not . ei ved. [ | - Mhen the tinmer Ti is
stor}tg]gl%?ut&%ieﬂrggg&%h%gxgx eéxpected TSN is set to

" Pendithg "receifdd reerdesiag| PDUechal ebe rdocedenbog Bishigiest
to an dﬁ%lw:emcsmgl e réGNeding duffer) ak ivepasitidrointdivated by SN;
reasse y entity. Al correctly received reorderin
PDUs dRsvWandaws UriperEdastshall deisgbtp $1§&PH%F$Y?§°%G Feggrver
TSN g8B€®T: than Ti TSN shall be delivered to the

reasseubl ¥ SOblihy- PG lwitk PAGhed< TR ARIGRH_UishekiGze -
TSN ofﬂ{@yf mé%%w_gfﬁ,vsg PR BE] RABED e TREL i
n

great &f * ghall be removed from the reordering buffer and

0sitio I’}s—lsllpdat
be delivered to the reassembly entity;

- if next_expected_TSN is below the updated receiver window:

- next_expected_TSN shall be set to RcvWindow_UpperEdge -
RECEIVE_WINDOW_SIZE + 1;

- if the reordering PDU with TSN = next_expected_TSN is stored in the
reordering buffer:

- all received reordering PDUs with consecutive TSNs from
next_expected_TSN (included) up to the first not received reordering
PDU shall be delivered to the reassembly entity;

- next_expected_TSN shall be advanced to the TSN of this first not
received reordering PDU.

In case a WTRU has insufficient memory to process a received reordering
PDU, it shall perform the following set of operations:

- select TSN flush such that: next_expected TSN < TSN flush <
RevWindow_UpperEdge + 1;

- deliver all correctly received reordering PDUs with TSN < TSN_flush to
the reassembly entity;

- if the reordering PDU with TSN=TSN_flush has previously been
received:

- deliver all received reordering PDUs with consecutive TSNs from
TSN_flush (included) up to the first not received reordering PDU to
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When the tinmer Ti is stopped or expires, and there
still exist sone received reordering PDUs that can not
be delivered to higher layer: timer Ti is started set
TI _TSN to the highest TSN anong those of the sets pf
wdtoghs448DUs t hat can not be delivered. Tr amSHiUS2088/003455
operation: After the transmtter has transmtted a
reordqﬁép&SE%wehﬁtﬁSN:SN, any reordering PDU with
TSN SN - TRANSM T_W NDOW SI ZE shoul d not  be ]

r et r-ardmincecdextoexpecied B venthe TSNbef thirofigti ngt rereived
t he raewidexing PRAtei ver operation: Wien a reordering

PDU with TSN = SN is received: - if RcyWndow

Upp ?:edge is set to "Pending": - RevW ndow Upper Edge
shaldet BextS@ipeted SMEN tb TSENflush.Wi t hi n the recei ver

w ndow. - if next expected TSN is not set to "Pendi ng"

and SN < next_expected_TSN, or this reordering PDU h

§10a39lous| In peserdanse sitheysecond optign fop therpinth gﬂ%@%@%ﬁ%\e
Derigl cpectéd T8N ahd REVOALAKY  INgheRBlks HatH Hate thei
pﬁacelgg?l%gtef‘%épeﬁée?r"de_ri ﬁ &]buff_e?g‘g‘?"t e pl aéce I ndi cgt eeu
njitinhealugnset to SRendingufosj cgetaim seqrdering gpeygsneiect-to the

H;bg éeg.f %TX&QD.{‘@ 0 'ﬁ#%hi Ngcdptlon Sl theb et g‘PEﬂI ahfaV &ralridBles

recerl ved in the reordering buffer, at_the

BoeWindow_Updexd@igedansy TENFSN are set to the SN of this PDU, while
next_expected_TSN remains set to the value “Pending”. In addition, the timer
T1 is started. Comparison between the SN of the received PDUs and
next_expected_TSN is skipped when next_expected_TSN is set to “Pending”.
After the timer T1 expires or is stopped (the latter may happen if the PDU
with SN equal to T1_TSN may be delivered due to the advancing receiver
window), all PDUs with SN up to T1_TSN - 1, and with SN up to the next not
received PDU, are delivered to the reassembly entity. The value of
next_expected_TSN is set to the SN of the next not received PDU and normal
reordering operation can proceed from that point. The detailed procedure is as

follows:

If no timer T1 is active and next_expected TSN is not set to “Pending”™

- the timer T1 shall be started when a reordering PDU with TSN >
next_expected_TSN is correctly received.

- T1_TSN shall be set to the TSN of this reordering PDU.

If no timer T1 is active and next expected TSN is set to “Pending”™:
- the timer T1 shall be started when a reordering PDU is correctly

received

- T1 TSN is set to the TSN of this reordering PDU.

If a timer T1 is already active:
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RcvW ndow_Upper Edge shall be set to SN t hus advanci ng
the receiver window, - any reordering PDUwth TSN 5
RcvW ndow_Upper Edge - RECEI VE_W NDOW Sl ZE, i.e.

out side the receiver window after its position is
wipzhas/adss6shal | be renoved from the reorderi BGTHEFPEYO3455
and be delivered to the reassenbly entity; if next
expeit fthitioAl kSndihalHe st@rtedaRMbig ondRttner T1 may be active
next, exeat @e TSN is bel ow the updated receiver

wi ndow. - next_expected_TSN shall be set to RevW ndow
Thetind J4 shaHRFE@EthEeWﬂ\IDQN SIZE + 1; if next expected

TSN 8 RotacshL }épelg | gy 20y t’l‘t‘S‘i\I ' GOr 86! ddifeRRVto the
reorrﬁéﬁeﬂ’@bb?ﬁ tg peiore }H'IP@E& RS reorder| ng PDUs with
VARAGEH iy THIMpires and pext g@@@gt TSN TShbt( sen ¢t tREedingipnd

T e >fdekd lexpted @SM:ved reordering PDU shall be
delTivered to the reassenbly entity: next_expected TS

shaldll perectlyneceived searderimsRIFs wHASTIN (s peffgexpected i

r eceir éel andoingbuding) TIDDSNHh sbaljebey delfragen e the reassembly
mswfnmtlt,l ent menory to process a received reordering

-1 crl MARE IO N, $61hQ nARCHE kORed
e eppdly F ik
TSN_rIeP RnE ﬁbg %bvﬁé t'ﬁ8>§£ ,éﬁsﬁiﬁ%ﬁggase next
eXp ekt dx e%%d_a‘swtshm BbP@étdtongae) TSReul/\tine mexiUppe réebieed
- REGHIQd gxmm/va ZE < TSN flush < RcvW ndow

¥ .
UoperEdge 1 ‘ deI| ve aI | correctl rec %%N is st to

I y entlty i f the reorderl ng PDU with
TSN:_I@('I}I frlrgc%ﬂ r g’ivgci A lbﬁﬁ WS RcTudfigt 'Y eFSN-1

al | Lyed ecative
from Lr ?Ll;ez%}g(l)b up [ o the first not received
rear den |oB&ij_3,Q rbébitdie récrdataniPDUL mipi toy the adwiamoe received

next _exRReingPPICNvith T8I f&lte0thdhTs TSN shalidie delivered to
r ecei g ded LONBRT drftily,PDU.

- next_expected TSN is set to the TSN of the next not received reordering
PDU with TSN greater than T1_TSN.

When the timer T1 is stopped or expires, and there still exist some received
reordering PDUs that can not be delivered to higher layer:

- timer T1 is started

- set T1_TSN to the highest TSN among those of the sets pf MAC-ehs
SDUs that can not be delivered.

Transmitter operation:

After the transmitter has transmitted a reordering PDU with TSN=8N, any
reordering PDU with TSN < SN —~ TRANSMIT_WINDOW_SIZE should not be
retransmitted to avoid sequence number ambiguity in the receiver.

Receiver operation:
When a reordering PDU with TSN = SN is received:
- _if RevWindow UpperEdge is set to “Pending”
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el se: set next_expected_ TSN to TSN flush. [00120]1n
accordance with a third option for the ninth

enbodi ment, RcvW ndow Upper Edge and next expected_ TSN
keep their initial values as in the conventional art,
wanthogsew vari abl e "Reordering. ..l nitial St aPET/Up2H08/003455
defnmed and takes the initial value "True" for those

r eor.d%bwgnwg@ew'e%autb@ skt grodi fied procedure.
The condition for starting the Ti timer is nodified to
ens uf 8Ntif withirhthe tepeiyer wi Pﬁrted upon reception of the

first FD&W%&Q& M ug; ot Regrderd n@eénraaea»alédat 8N S<

"Tr ue I gein L,a
WIRU kbgswgb: hy}m éagir'%béirnlt ng nlléiﬁall)gtvg(t)&iy e

set t§ Se" bef ore handling the recei ved MAC-ehs
PDU. Lf tﬁémesrdesintgrm)tcaaeu bt descaaleiabl e
RcvW ndow Upper Edge is set to the SN of the PDU, the
var i-alglse: next _expected_TSN is set to the |lower edge of
the recgiver j
Reor der ?lbegr DFQ{%} ﬁjn&‘atnhﬁe étf%%(gm E’el reoeretr%)ng‘rr %Itlfﬂef natttcial y
the nor RAr° S8t & derai | ed procedure is as
f ol lip8N:is bﬁtsméthbﬂ"écrew—&' wnidcsw::t ive: the ti mar Ti shal |
be started when a reorderin
next ék?)é’@F@HBdFSRP‘i@“é‘gr PQHQ a-} eE"eN)@Yfﬁ %bgggghe ‘gheSt
r eor depgeinpd AN jnsthegep %’é’ﬂnﬁ af Ehe povift
I niti
to thasPiRhEy Ymeknds SRR cettg 5“@%5‘??%%“8?‘?9?5&”“
al rea y act’ive: - no addltlonal timer shall be
st ar-t edly ireérdefingy RIE twitkr TEN nay RuwWicléwepperEdge —
gi ven RECEIVETNeINDOW_STZE shal dutdide sheopgeiver winddvhefter its
r eor degwkitign R Updhtel, SN be TemdaN fram the rdetdeviegdrhffeo and
the reasRumIey tethd fepsdeaibly entitye ti mer expires. Wen
the timer T| expl res and Tl TSN > e ?‘ect ed TSIaI

&t 40P gmreg TSN

al | -cadf peg ted » , 3
emteér?@w&ﬁa’mw uding TI_TSN-1 shal |

next axpelevdk
be del i %Sh?gxﬁegtehE?SNe 3hak LY s@ntkht KcvWindow_UpperEdge —
RECEIVE_WINDOW_SIZE + 1,

- if next expected TSN is not set to “Pending” and the reordering PDU
with TSN = next_expected_TSN is stored in the reordering buffer:

- all received reordering PDUs with consecutive TSNs from
next_expected_TSN (included) up to the first not received reordering
PDU shall be delivered to the reassembly entity;

- next_expected_TSN shall be advanced to the TSN of this first not
received recrdering PDU.

In case a WTRU has insufficient memory to process a received reordering
PDU, it shall perform the following set of operations:

- select TSN_flush such that: next_expected TSN < TSN_flush <
RevWindow_UpperEdge + 1, or (in case next expected TSN is set to
“Pending”), _ RevWindow _UpperEdge — RECEIVE WINDOW SIZE <

TSN_flush < RevWindow UpperEdge + 1;
- deliver all correctly received reordering PDUs with TSN < TSN_flush to
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all correctly received reordering PDUs up to the next
not received reordering PDU shall be delivered to the
reassenbly entity. next_expected TSN shall be set to
the TSN of the next not received reordering PDU. Wen
wdmog/itses Ti i s stopped or expires, and thePEI/H$209§003455
exi st sone received reordering PDUs that can not be

dehk Yedseémb® cakigyler | ayer: timer is started set
TI _TSN to the highest TSN anpn g those of the sets

MACibHhe Spusdering R with DeSNrISNdhush, hes APRSIORE een
operra‘teil‘tﬂi After the transmtter has transmtted a
[I'gﬁlrg Rg N%é%?% ecroh ubird) ’1‘@1\@;‘ from
81“ Ap ot @ordenn PDU to
retrapsir emh Vi seqguence nu )F
the r \?%St E%Ecel \)’ oper ati on: V\hen a reorderl ng
PD_U—Waﬂtfhn-ESNlext  pé@ed @SN tedthel TSReof ¢ieisi fist not received
I niti gdoPlaige PBUSEt to "True": RcvW ndow Upper Edge
shall be set to SN, Reordering Initial State shall be
set els§: "Fal se"; next expected TSN shall be set to
Rcv\\ SIZE + 1. if SNis
W t\hé:én %\gee%g%é‘glg’?ﬂvﬁ ndIQ‘I I'T SN < next_expected TSN,
or this reordering PDU has previously been received:

{00120] In accordance with a third option for the ninth embodiment,
RevWindow_UpperEdge and next_expected_TSN keep their initial values as
in the conventional art, and a new variable “Reordering InitialState” is
defined and takes the initial value “True” for those reordering queues subject
to the modified procedure. The condition for starting the T1 timer is modified
to ensure that the timer is started upon reception of the first PDU when the
value of Reordering_InitialState is “True” indicating that it is in its initial
state. The WTRU first checks whether Reordering InitialState is set to
“True” before handling the received MAC-ehs PDU. If this is the case, the
variable RevWindow_UpperEdge is set to the SN of_' the PDU, the variable
next_expected_TSN is set to the lower edge of the receiver window and the
variable Reordering_InitialState is set to “False” to return to the normal state.

The detailed procedure is as follows:

If no timer T1 is active:

- the timer T1 shall be started when a reordering PDU with TSN >
next_expected_TSN is correctly received, or when a reordering PDU is
correctly received and Reordering InitialState is set to “True”.

- T1_TSN shall be set to the TSN of this reordering PDU.

If a timer T1 is already active:

- no additional timer shall be started, i.e. only one timer T1 may be active
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- the reordering PDU shall be discarded; else: - the
reordering PDU shall be placed in the reordering

buffer at the place indicated by the TSN. - if SNis
out side the receiver window. the received reordering
WRDLogH1adE be pl aced above the highest recei PEHUS2RE0HISS
the reordering buffer, at the position indicated by

SN, dRe)piVancime Upper Edge shal | be set to SN thus
advanm ng the receiver, wi ndow, any reordering PDU with
Tlsm #ball Bﬁﬁtﬂ@ﬁ‘g - RECEI VE_W NDOW S| ZE, i . e.

out §f gge{nta :lg lmrﬁw af’frarfrs:\t $aROBé tdelieled to the
updf}gs gxgﬁﬂﬁi mg%efoﬁ

VeiShn ifeB€ reorderi ng buf f er
and I'vered to t ereas ly entity;
Which th fiaet &d_ckpiXes snd Ell SIEN hmeupﬂaptﬂ:ded_é‘gg ver

w ndow. - next _expected TS I ]
Rey Wnepstgeth reor%gqtb% W%zléf Xt eXPe?te TSN
A el A PeloaAY, T E% B LR e P

|n teRe X’eorderl ng buffer: all received reordering PDUs

IC ¥L%1V-E§’\|§eo§~&éi{ﬁ§1 @ﬁUse)ﬁ%e% QHe TodNt not received
(' ” Hé&ag& U Sndilfe ddifvetedRlihé 8645 %rreﬁﬁlﬁyde“ ng PDU
shal't ivered to the reassenbly en

nextnesk prpdcesl TSN skall Ibebset advidec BNt of theenmsl\n@f recpived
fi r seordeting ®Ddi.ved reordering PDU. In case a WIRU has

R e
reoxdaring PR that, fap nof, BT ed TSN < TSN

fl -Ustf}nér rﬁeié\é@m%v_Upper Edge + 1,

- set T1_TSN to the highest TSN among those of the sets pf MAC-ehs
SDUs that can not be delivered.

Transmitter operation:

After the transmitter has transmitted a reordering PDU with TSN=8SN, any
reordering PDU with TSN < SN — TRANSMIT_WINDOW_SIZE should not be

retransmitted to avoid sequence number ambiguity in the receiver.
Receiver operation:
When a reordering PDU with TSN = SN is received:
- _if Reordering InitialState is set to “True™
-_RcvWindow UpperEdge shall be set to SN;

- _Reordering InitialState shall be set to “False”;

- next expected TSN shall be set to RcvWindow UpperEdge —
WINDOW SIZE + 1.

- if 8N is within the receiver window:

- if SN < next_expected_TSN, or this reordering FPDU has previously
been received:

- the reordering PDU shall be discarded;

- else:
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- deliver all correctly received reordering PDUs with

TSN < TSN flush to the reassenbly entity; if the

reordering PDU with TSN=TSN fl ush has previously been

received: deliver all received reordering PDUs with
waonsszasds ve TSNS from TSN fl ush (i ncl uded) REITUIZ0R8HE3455

first not received reordering PDU to the reassenbly

ent i ty; thad¢aReinB PHUSKAR WetladedNn! the treerdefiblg dfuffehiab the

first nghcd QQR¥Ahy @RIMEN.Ii ng PDU. - else: - set
next expected TSN to TSN _flush. -41- WO

20?8@&&?4%5*@5’&%2@%#0@5@5"[ 00121] I n accordance with
a fourth optian for the ghpth difenli, abd¥€ the highest
r eor g AEerEdcFrorenny PO, Shell 4 abas, fhe pighes
I o e BTSN e 04 et (Ve i sty iy
s pans ReyWiddoer_Dppsitige shell be RertorSNrtiaussadvancinp éhejrreeier
Thi sdwc{o“@nsure that during the initial phase no
reordering PDUs are discarded. Upon receptiop. of e
firstapgorepsdeming PBOU t mathrj TSNnet Bgv@e?é%ﬁwfﬂge -
Tl _TSRESEIVEWINDGIN_SKZE, fie. priside theersiser WRGSHsalBstes
uni esposiden deppdrfedpballi heanrespoved fram the reorfering yuffer and
[ 0012b% Belineredite thereassemplrandity;sone or all of the PDUs
prese in the. r rhng buff ' to the
P cass sy A TER05 bRyt BpRU e HR bR O

(1) ALl nilscpedted TESN stmll Obd nwet uth REvWind@-UpshBige -
be del | RECEUVE OWINDIOSW_SIZFEF $; (2) Al PDUs up

to the next_not received PDU shall be e&éﬁered t&)_
hi-gli&the zepedesing PDU with TSN = next_expected is stored in the

reordering buffer:

- all received reordering PDUs with consecutive TSNs from
next_expected_TSN (included) up to the first not received reordering
PDU shall be delivered to the reassembly entity,

- next_expected_TSN shall be advanced to the TSN of this first not
received reordering PDU.

In case a WTRU has insufficient memory to process a received reordering
PDU, it shall perform the following set of operations:

- select TSN_flush such that: next_expected_ TSN < TSN_flush <
RevWindow_UpperEdge + 1;

- deliver all correctly received reordering PDUs with TSN < TSN_flush to
the reassembly entity;

. if the reordering PDU with TSN=TSN_flush has previously been
received:

- deliver all received reordering PDUs with consecutive TSNs from
TSN_flush (included) up to the first not received reordering PDU to
the reassembly entity;

- advance next_expected TSN to the TSN of this first not received
reordering PDU.

- else:
- set next_expected_TSN to TSN_flush.
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(3) next_expected TSN nmay be set to the TSN of the
next not received PDU (alternatively, specify set it
to the next not received PDU with TSN greater than

TI _TSN); (4) The RcvW ndow UpperEdge is set to
woeolbiigaest sequence nunber of a reorderi ng PRBHYS2008/003453
recei ved; and (5) The RECEI VE W NDOW SI ZE

variable is restored and set to the confi gured nor mal
operation value., 100123]In additi on, e T Yy
0123k t ar deacesrdanee &vithop furth optipn for alaeems‘ﬂ‘ anbg%eé ne, the
%&fﬁf}g&ﬁé‘%cﬁ&wﬁﬁ | 43l ?{egtaﬂ; Nwhthi SnCa8Rialt Wend6ar | A8, e(ie.,

S set to hest TSN am)n?1 t hose qf, the
HEEEEIN@_WQWaSI@n ﬁétﬁ%éﬂa@h ispape ¢ papsible sequence

ng‘%g% r&gth%pﬁ{egg' Ofhil rx’?ﬁf-‘@ﬁ’s%rte QR Hﬂﬁhg Ft‘Bb rihltlal phase no

al so be noted that for th
ogtrdemg PDUs mghsmdql sUper aeceptienof Fhﬁeﬁr%*rﬁwdermg PDU,

W ;l‘ (Lryls %?aljt&?fn cuf'lr Q‘SN( éet% thér bN' d’f'thé firkiOfecdib8d MAC-

hase to utl |zeaseparatet|rrer
hhePW augl@p hecmﬂemmgePBlbwulﬁl\ésqu Pds receivedchecked "I f

{[‘§b1‘zbfr$r ?{h IS h%clmtn\é : i'ecs gpxgle foi' %ﬁ @Shb Q*]j@ resehf irfhe

RcvW ndow Upper Edge
eordemng be:fﬁaacareotle‘l‘lsm)edl to rhhnt rs@lsembly epidtyd pergrdipgrto the
?‘ﬂ%’l anal | ¥ Reordering Initial State is set to "FALSE"),

“H]%‘Iﬂﬁ' shall be started when a reorderin
wi th @SN AIhERUsexiple §SdHuf SNinstudisg Far PN+ ghaillg@edql@sred
W ndow Upper Edge(or next expected TSN) is set
F%L"gés %ﬂyﬁﬁs (or optionally if Reordering Initial State
i s se)t o AlTRDEs)yp thithet hemmotireeines RPHI shabiebesdeliversl to

gc 3 reordering is correctly received. [00125]All
q‘ilff AT ons related to the stopping and expiration
of the)ti ekt eepaisd_TEN haty be dehetoathd JIRN rof| theedextonot

Ti n Ti |t ti

aente) B ey Bn e St B b8 ek B, FEV AP RDIE e
AN gidatdr tRBUT1IDEN);cannot be delivered. These changes
onre " e v ied i Urver Bt % seb & thehighést %Leqllonce

init
number of a reordering PDU received; and

(5) The RECEIVE_WINDOW_SIZE variable is restored and set to
the configured normal operation value.

[00123] In addition, the T1 timer may be restarted at this point if there
are still PDUs that cannot be delivered. In this case, the variable Ti1_TSN is
set to the highest TSN among those of the MAC-ehs PDUs that cannot be
delivered. Normal reordering operation proceeds from that point.

[00124] It 'should also be noted that for all the options 1 through 4, a
separate new timer may optionally be introduced, (i.e., T1 init), for the initial
phase. In order to utilize a separate timer the paragraph of the procedure

where it is checked “If no timer T1 is active:” is modified as follows:
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no additional tinmer shall be started, i.e. only one
timer Ti (or Ti init) nay be active at a given tine.
The timer Ti or Ti init shall be stopped if: - the
reordering PDU wth TSN = Tl _TSN can be delivered to
whzos/aassenbl y entity before the timer expi PEFUSAPRAN4SS
the timer Ti or Ti init expires and TI _TSN >

next _expected_TSN:. all correctly received reordering
POa o tintds THSN F1naitis getpeet ed_TSN up to and incl udi ng
TI__TSi ResPahdow UiRIEIRS G6r trext Repsctab IEMDI is arti sat: to
al | «ppidiggt lo¥ opfie@AIWCRedraer fie Thittaldttdisupt te “FABSHDX tthe
Not the&eIMEGhhRObs esthited Pitles Nal teobderitgd IRDMY edritho TISME >

I easeeibkyectddt TEX or if6itkectlyReedid. TSN shal | be set to
the TSN o the next not received eorlt\jler_in PDU. \We

ed -, ,get. Tl TSN to,th [ :
@'ﬁiﬁ ets R -gﬁtéonéd%atfjﬁa tgg%' (%%)E%Ié’ﬁgei h}%rg%%fqle
ﬁ@eﬁ. Q&Biﬁlﬁﬁﬂﬁ?@ﬂ'&hﬁﬁéﬁlﬁk&@ﬂiﬁt&ﬁtq 00 13641 NWhewr dildimiic @mer
with a . tenth enbodinent. an exphiCi t j .
ST P eoTE R R Pt Spp e b RSB RGafen if hore
fdersfll PBUE @Rl @mbibb deljvebed. dllnisd eblangesrare highbigbtedtinghe
Hrst reordering PDU may be inmediately delivered to

WE&E | ayers and the value of its SNis used to

determ ne the val ues of sonme of the reordering

Vo diRb} 8 or M i@itde alreadsoadtiveve this one or a
conmbi nati on of the faoll ovwag_(t; options may be
§

o
[ 00 1@73dditienal dimenelallbe §tarted iet oplyt EnEimeR, ok T1 init)
pr oceailbeactiverat & givergame.

The timer T1 or T1 init shall be stopped if:

- the reordering PDU with TSN = T1_TSN can be delivered to the
reassembly entity before the timer expires.

When the timer T1 or T1_init expires and TI_TSN > next_expected TSN:

- all correctly received reordering PDUs with TSN > next_expected TSN
up to and including T1_TSN-1 shall be delivered to the reassembly

entity;

- all correctly received reordering PDUs up to the next not received
reordering PDU shall be delivered to the reassembly entity.

- next_expected_TSN shall be set to the TSN of the next not received
reordering PDU.

When the timer T1 or T1 init is stopped or expires, and there still exist some
received reordering PDUs that can not be delivered to higher layer:

- timer T1 is started

- set T1_TSN to the highest TSN among those of the sets pf MAC-ehs
SDUs that can not be delivered.
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"initial" state using one of the methods discl osed
above, (e.g., next_expected TSN and/ or

RcvW ndow UpperEdge is initialized to "Pending", or a
new variable is defined for the initial state). Wen
womod/itses reordering PDU is received, PCT/US2008/003455
next expected TSN is set to SN+ | and

50 Y] ndOV\[nUﬁ&afcﬁ%éelm& 3eﬁen]§19 efNodibfmt/ ?ﬂredplli?ﬂ gystemutic

conti nues t nor mal node of @ i 0 or

wfbe aﬁ@mwwrl dctimes “P‘é‘bFf'c'r‘SP‘i“?}’g %%?%%DU may

bd ra%ﬁ@d[)t | PéF BRMmPIRS Whd firlt $oHREQGHE rmw me;a eV BfimBDiaitcly
wi th SN < next expected TSN belng%glscard n order

qlqiwarﬁsl: b Bighenfayeryapd thpualve; of it eb Harre i 4*1#9%“1119 the

SREQNEE QRtd @the Fest@8rihE vhtigbled SNnVerdeR Bl &cHisve this one or a
mai nt ai ned that contains the TSN nunber of the first

qoakanatiqn eiphe fotlewing prbjonsaaay beswrepDU i s delivered to
Ro9sa" | alfhscofshck Nvithak _ﬁ-['§ll,\| N_Eﬁonc' ethel Broebure starts in an

next _expected_TSN is set
‘TRoifial'h detwtesp peinEd geng s of etth? 0 DSNhOCESOoﬂﬁglj“P&dor akeveng (e-8-

E%rb?égﬂeétgd 3 Lfah&ﬂo} WWII%NM @fEde%s diifsRsdad “Poidihg”,

W ndow, I.e

@cavmeameq Eefgaed— fOREt;EwE vaten\VMErerethe fiest raerdering
PAgE the valug.ef %_Hﬁct &pﬁ%@hm Al rsgor deg i ngNERYaG

wth SN < inrtral e Tnmedi ately delivered to
Rn@vmwsanmlyidcnns tspt &@ SN r §ehel yeorderingHapene] egntinues the

%%%Jﬂse{l)fm{d\# ogﬁ?éﬁatlgﬁ &'Jr ch%ﬁtlg ?@c%ieeﬁqje&)derxﬁﬁm I ng

e nor nal processed
9p128le r eBhel érstr@tmewl mseﬂm $®ﬁatlllle]1ﬂm WC@F%PDH?

t t 1of
LT TP A 5 oo B g st o
BBWed ipastortitmcei withi alset@id opfiersr mateiw éitial IR Val‘lable is

PR Yl Bt Py o bt R Pk Bfed PR TR it

i vVere unt1l a certain
fecabed BIYU rie sdeliVeredr ton higher tlayers )anq OuitiBDITAN dx aefpte SN,

cedure [ escrib n
N.

RSSO PSR Seb el LBl o
[()B(llﬂﬁier [ nEe(ﬁ‘Bbi‘lmgtHDU§Mlﬂl BhXx& initiad CHSN » nTéSNni)isbe discarded
co tly received - [ N_
B‘fm{ h'i%§ ?1% ‘?rde‘?dlgﬁg obre Ivf' Eo‘f”l r{gr% Tlel S a d’;’gﬁgd‘g’g
RECREIVE _ WINIG:W A8 1R teds mmmelrpashﬂid vdlee eitt:}meu]e!dh,al (TShe. All
onl on Ti .a ti T
Gk i SNCE fpan T i e Bt i, 4R B tne
Yéals 5\311]-1591 entlﬂs} orl@ibecti3to L HIED demuacntity (withowgrsoniing the
rergslsetrg/blg)ef %e réeq'zengt IP‘B?.ES %v)gﬁl rS?\lS "> initial_TSN may be normally
processed by the reordering procedure. Optionally, in order to avoid
duplication of data a list of received PDUs can be maintained until the lower
edge of the window has moved past the initial TSN. Alternatively, the
reordering PDUs SN< initial TSN may not be discarded (and are delivered to
higher layers) until a certain timer expires (T'1 or a new timer).

{00130] An example procedure is described below.
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When the tiner Ti expires and Tl _TSN >

next expected TSN:. all correctly received reordering
PDUs with TSN > next expected TSN up to and incl uding
TI _TSN-1 shall be delivered to the reassenbly entity;
v 2oogros4dect |y recei ved reordering PDUs up t BCT/H820p#008455
not received reordering PDU shall be delivered to the
reassenbly entity. next_expected TSN shall be set to

t he T$hofimeh@1exétiveot recei ved reordering PDU. - if
reordering InitState is set to "TRUE", _reor r|n
BHorty s>

| ni t St at ethertimer ‘BE shall be started vden ayroxdsrig
stopped orexbxgopeied TN is goarestly receivedy st sone

recei ved ‘IE% xqi% ed to
hi gher Ia@foﬂéﬁlﬁ}r@?b [ @Sﬁggt@g%e#? Pl’)ﬁ

hi ghegf a fitNr dTdsglrebdsactivie: t he sets pf MACehs SDUs
that can not be delivered.. Transm.t erat

After thenq P‘é‘ﬁé‘ﬁP?ltfé'Pehéléa}P%ﬁ‘?mﬁdt L‘d’ LB IRY P’reﬁémF’B@Jy
with TSN:'Q\PCt’a’ﬁ)Ftlae?éY‘H’eWﬁ PDU with TSN . SN -

TRANSH, %ﬁ@&g%dq gnot be retransmitted to

av0|d sequence nu guity in the receiver.
Recei ver thearatdeping R with TS < 81l TGNRBO bei delivesy] to the
SN i s r ecriaysanbly ehfity bdforeahe TiBMdriespised. t 0 " Pendi ng"

RcvW ndow Upper Edge shal |
TSN s 4rgn lglge;gger %e:gaﬁ_ef an%el‘lS %[31\1I >OneSth expecte%l 'Fé&@e(:t ed
- all correctly received reordering PDUs with TSN >

next_expected_TSN up to and including T1_TSN-1 shall be
delivered to the reassembly entity;

- all correctly received reordering PDUs up to the next not received
reordering PDU shall be delivered to the reassembly entity.

- next_expected_TSN shall be set to the TSN of the next not
received reordering PDU.

- _if reordering InitState is set to “TRUE”, reordering InitState
shall be set to “FALSE”

When the timer T1 is stopped or expires, and there still exist some
received reordering PDUs that can not be delivered to higher layer:

- timer T1 is started

- set T1_TSN to the highest TSN among those of the sets pf MAC-
ehs SDUs that can not be delivered.

Transmitter operation:

After the transmitter has transmitted a reordering PDU with
TSN=SN, any reordering PDU with TSN < SN -
TRANSMIT WINDOW_SIZE should not be retransmitted to avoid
sequence number ambiguity in the receiver.

Receiver operation:

When a reordering PDU with TSN = SN is received:
- Ifinitial TSN is set to “Pending”
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- initial TSN shall be set to SN - deliver the

reordering PDU to reassenbly entity if SNis within

the receiver window if reordering State is set to

"TRUE" and if SN < initial TSN - the reordering PDU
whadob/iisesssent to the reassenbly entity ( or PEBUGSHGEPI3YSS

it can bypass reassenbly entity and be sent directly

to LCH I D, dRepin@bwi U%ﬁerEdg@lsﬁzﬁl b sateoSYEr i ng

InitState | set to ALSE" and |f SN <

next _expecirekt EIRECLE Bg SR

previ ously - 1 eorderl ng PDU shall be

di scarded‘—'@ll—ésrl 'f ShXﬁ%e 5 1!3%1\5 PDU shalgl be pl aced

i n the reordgiventhdrsbidringPDi¢o pdassembly@ntist ed by t he

TSN. if SN is outside the receiver wi ndow the
recei ved H&BY sevithig thpmeceiier Wipdovp| aced above the

hi ghest recggg{,@g %,?%gt%%tiyg%t&s@;ﬁ B9 d REEN Qrinitdl] F4E
posi tion ) pper Edge shal |
¢ ' xeaRgembl i

be set to_SNthéusordehing
reordering

RECEI VE_W NBQM&ItZE,CH-IB deﬁuﬁ:&lnmn he recei ver w ndow
after its position is updated shII be dfrgrgN
the reor deriseisepifireanderiag InaSeate ] %’mdl

reassenbl y 2§ +€tx\}’e°tP‘F TSNt ?%lltthSWoF s pReKiogly
receiver W‘Fﬂ?@\ﬁecel"?deorderl ng InitState is set to

(PALSE L T ReKorERR P B kAl HoRilikdus; the updat ed

receiver w n
- else:

-the reordering PDU shall be placed in the reordering buffer at
the place indicated by the TSN.

- if SN is outside the receiver window:

- the received reordering PDU shall be placed above the highest
received TSN in the reordering buffer, at the position indicated
by SN;

- RevWindow_UpperEdge shall be set to SN thus advancing the
receiver window;

- any reordering PDU with TSN < RevWindow_UpperEdge -
RECEIVE_WINDOW _SIZE, i.e. outside the receiver window
after its position is updated, shall be removed from the
reordering buffer and be delivered to the reassembly entity;

- _if initial TSN is below the updated receiver window
- reordering InitState is set to “FALSE”

- if next_expected_TSN is below the updated receiver window:

- next_expected_TSN shall be set to RevWindow_UpperEdge —
RECEIVE_WINDOW_SIZE + 1;

[00131] Alternatively, upon reception of first received reordering PDU,

next_expected_TSN may be set to SN — x, where x can be a static value, a
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- next_expected_TSN shall be set to

RcyW ndow_Upper Edge - RECEI VE_W NDOW SI ZE +1,;

[00131] Al ternatively, upon reception of first received
reordering PDU, next_expected TSN may be set to SN -
wQ 20e$i85€86X can be a static value, a -46- cBAFUERIPIUGPHBS
nunber by higher |ayers, or a predeterm ned val ue

&ﬁﬁ a% hh@baUBPRIghef 143&\&909 hQT88&8Eminke vglue bafsed) ohthe

w@bgm mpr oﬁé%‘:’-g&%;@ggg %%Eprocessésoare used r}r{a gy? be

REVLNdpWobppgaEdoetHeS fi@hbe® SN HARG aisedsss-Dhat The
sone of reordering PDUs with SN < SN - x wll not e.

ReWindawdUpearEdge 15 fgt toaPNpr Dals ppsures that some of reordering
PEOL3AMOERES S‘ﬁt—' ﬂ/@hl’nottﬂéedléd&'r&éd@or vied m@idfprocedure.

next expected may be set the | ower edge of_the
oAL3dal vﬁhmwﬁavwem@emlwﬂm@dge@ﬁ expected TSN may be set

&Eﬂo@wﬁwl et Linithgt eRthddly, DRAWiAGSw pfirBagd N-
rior art. The initial value of

E?W@.OWINJPW@@E hyngieads ef beipg est to Goassyy fhe prior art.

fﬂ@inmmal r{c@wlﬂ %ﬂ%&ﬁ&g&ﬁ&fbg@& f&smodi fied by

nsofcanln e|n|t|a w ndow si ze. For
@ﬁm&l e, Immddmw t»herrewdﬁmewps@cgégrefmyy the reestifiedy by sppans

& &%%ng tHb §hitlal WRESIW Elze MERY %%ﬁk)?ee tRb %&1\7&9 rvﬁﬁhow sizes

operatl 6n recel ver w ndow configufed by hi gher | ayers.
fiag baiconBguredndowsllz enhay reeeivart windlow Sifgl peil § apqrenal

ﬁgpergt@%e g%clégfe} t&?n&l(mr egﬂ'%&) %gslglgl;:}&? la%%fg d Tﬁ@'lﬁitﬁ@ vﬁﬁ&ow

6 explr o'refurn to
sioe trmly Ist sxitetoof smeberdealiedo epesdanp the nm@al/\mmgesﬁagndmcﬁd

I
ol AP S EERRIR ahPoblEe Lo A Th i NIl
feﬁmnrgdgmraﬁon tiee WTRIGwnayo waitvior paét carnespSiinto thresmall
t,i al . f t
R Pingor 8 lcrnaro s b orife BUES b e Kb ey, VAR the
MbvND@Nl&eS:bfZﬂie rva;addne te muﬁreg:asbﬂmea&iﬂ of ¢ls¢ Dritdal rep@@atSE’PT-h eor
be t. t I
B 5 05 B, P piEh o, NALR, PhohEle B B
contighned W INDOW iSIZE xﬂﬁbmdﬂﬁgﬂr&mmﬁm«*ﬂ and t hus
BOTARL Y, Bk lindo B R DEoLE  Evi
Hél vdlaé lsyt s&atoné OtHehpobahibity of abeedviagdhel pﬁml; PEIU; pmtlnn the
t.he receive.w ndow.i s .se

he f

oL e oo oty ot e SRl by ®
Wn&i@uﬁﬂ RicB\(BAY ﬂhe&a&wh whillow it hieitiatlp seetoi tﬁg; andll vylurapd
use the HARQ roc tlonasa I ndi ¢ to
SR FREORCHHE Bedh DL 1GE SGREE  BhaoviRs Sehe AT Hhefpe
bafigerd REOREVEIWINDOW SIZENat i on wi th any enbodi ments
descri bed herelg During initial operbﬁi}l on, g Ii
P3N ur In assardange Wity @gr pisyesBUCH ol (UG ggpraering
entity may use the HARQ process information as an indication to start the
normal reordering operation. This method may be used alone or in a
combination with any embodiments described herein. During inmitial

operation, the WTRU may ensure that the reordering PDU with the lowest
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possi bl e sequence is received fromthe cell, when all
t he HARQ processes have a new assignnent. Al received
reordering PDUs are stored in the reordering buffer

until ejther all new HARQ processes have a 08/003455
Wé’s@?%’ﬂ?ﬂ?%t"br until the Ti timer expires. %%%562]0 f1
NDI bit of each HARQ E{Jocess may be rmnltored When
ppmblbllleqbemca‘ mreemveda nthe pelé,c\ehgegllttbgaw’@ prospgsep have

a new asaé-h&tghe All rec v@tf\%otr{i?ﬁﬁgmjso&e%oﬁeﬁ% R ordering

ering en deliver all stored
bﬁﬁb.k- uptileithed dlhobwdHARQ heckises thalVé @chere @sTigegat Py yntil

th sserrbly entity. Al other PDUs up to the
tﬁ%lauﬁglfgréc%l ved PDU above the first received PDU

[6MB6h| SO Dlee JBDI bigof daddihR@Bmce%iyEaY be monitored. When the

sexpected TON may hg' T Jasdatidpt
%ﬁé}r\/g BJ Hetpﬁ'o r%%%ﬁ/ nger d%eq"ls( set i{ﬁ% t new
tilsafissibe dn ghes[ﬁARQ:pmcesis) T8N retrdeting engibp may ﬁéhver aﬂ

TR o BP o AR HECRARY (0 OAR AR OREI UL ERU to the

rNﬁsUﬁblﬁ&iﬁmﬁ AHigtheai PBUs uihertha firstenstt regeived BBLHakdva ghe

SR AB S5 0 B OERT g S SRR oSSty

nha@s eesugad thatSMo oft hidve rﬁmtdemtngrdaavsdvm ¥PRU and the

B\ﬁnv m %w{_ gﬂgﬁtfqele%@gphéh%%%f) the I'I"E%Igerégsrege%?e%' ’f‘gf# T1
tincarWhododvb &g priped geit iorddangN of the hi ghest received

TSN _and next expected TSN to t f| rs
O ¢ n BNCTRRIREN: HaRRISE oREeep ol  HAREE Ghits and
pf’%ﬂﬂ? [r_ﬁgﬁqs&]]t hesa 2t BE Biaindd. wsllmnat beastWbRE) re@dering DU
e first reor er|n

WIRU, may, C k.th
GG A7 BB PR BTG T SEb o nee IAeq pube fetbived
sSEALFANS, RHEDWTROhdshendiibl thet hg ¢@thet aeswridring rn‘er with
HARQ process are_higher than the first PDU recel

seqeenoy RUMHRDeTSe s IANET nghARI BWerd: i 1S, ‘&%er’iﬁnc%“é ﬂ'ﬂl be

VR, Wad WD dyheet kBO RIGWindbwPDippkir Eligd foethle (Slbésﬁ the
sequence nunmber in _the HA prosﬂises is.rece

b5 eqvEsh SN PRAAEH DS BRAT toribe BFLEPbHERITSe DU

W@ﬁ{mgﬁlgﬁtﬁ!ﬁf@l@fo%§§fecé@e@?&raeﬁﬁ£I’(PfUposs' bl e TSNs
for each HARQ process. For instance

[QUEHE gur ok aRCHDRRGLPr HoEsSha T HBL tresifey the Rt prisEne
PO hHSNWTRY Al efieckTal TN rbf+am PDORY e Tl Scive HARQ

I nteger. This relationship may e-signal e t
PrgEREsesy Hithheequenge pslmbvn-@own@’m% %swaqpregeéwchjwst%e 1frq

phded! aqgsﬂir% roufladuce she ot ere'c@i%ét t@“m ﬁnay resume

recel ve thus resune nor nal operatlon

0014$ eP
nmabmmtm 2OHearwinek thea YEERY shay went Rkl thecreppdering PDU

Wi Aot belfucrth matalr B BREHATRE bPacebiess ?%‘é??%

[0f138bw s i ’i‘he mt\eqltkailnaw alsordefimedhe reletionshipdiet ?’t?s%ﬁRQ
eééﬂ %t F% pasmg%ggm' foma;mmp%&p@mwaﬁée, it
sca |ng e

recei ved. However, thi
mawl et ¢qnﬁgm3edlthad HARQ dtodeiss el waelctaylslymdhﬁmjs with TSN

of 4deli ver] n PRUs o FelatibnMigi@day b
t}{%g séa\ylg L[{% 40hE Fol o% ng optlﬁ%rﬁ% ﬁ elatifhsif) ay be
i npl enent ed. [00141] I n accordance with a first option,

the WIRU may use a nodul o x, -48-



where x is the | owest TSN nunber restricted, (i.e., if
55 to 63 are restricted, x wll be 55), for all
arithnetic operations of the reordering entity. For
exanple, all arithnetic operations contained in the
woenisiasddeg procedure on next _expected TSN, PCT/US2008/003455
RcvW ndow_Upper Edge, Tl _TSN and TSN flush are affected

Pe-diied pPehd WerRT A 1Kighdh Ehy&rsm‘mw wmm@f fieat usteh’fhls

eratlons at all_times, for r&ollglgﬁ % dOO%I—Lh
e%:m 12 tpcietptio iR ChalongpePR b B 1 sived and ths resume
itpper Edge may be 63 or any other val ue above

xﬁgnlrﬁeo?“%%%%@é%%‘é{sﬁé% ok gLk soTalin e apfls thagee

&iﬂ:he NP TIRTRENRS sphcd) (AL thd @dtvidrklalvaids »aaidgerswss Bg63). If
his val ue nmay be consi dered_as equi val e '55%’}1 ett*’%g‘]1
'tbé" rereive avindovo sizrds \anable op frse £hae the Tl arhysed
ﬁ&@mﬁ? Vi %Wﬁﬁﬁﬁfa@ Qfe 'I\;Iﬁoﬁﬁﬁhﬁyo of alscﬂﬂﬁﬁ‘g 86 efst DUs
of theé first PDU N, one ar . ¢ conbinatl cfthe

wseeiverh f Bpwexsrn ghis p%ﬂlﬁﬁl?lb maayigady fo ﬁéﬁ#&ﬂnﬁk ays an
ﬁ&Qﬂbﬁ t?r & Héi\fégingoﬁﬁm Sutfl OF ofddr. 2Tht §HABL it6 avoid this, the

per a ndow_Upper Edge shall be set to
@NlowmgOptlons mayb@sl}upiﬁéﬂﬂnt@kpect ed_TSN shal | be set to

@ﬁ}%ndo 0Py Ith\.ﬁ St IZ’i_Ehé' wo'R@ %gay use a modulo x,

tart tl mer or tlner
whos/xlis3hd &P@Ft UsPogenbe3ssideb {ug] 1A|5t5ép farare sesprictedox

‘gh{ {J eﬁ@”for gﬁn . Rn%lgag S géﬂaﬁgﬁs bBYe RE oﬁwigﬂﬁtf hor example,

operatlon or exanp e,
ﬂbr atibiemetic t operatiorst ccontaingsbr it | the tieerdesing | pragsdure on

lixext ﬁ%&?ﬁd W\/{e Etglﬂdwrt@he&%\g\é" ORGP Qﬁﬁ Eﬁgtﬂﬁfé&sﬁ &he

e Wwndow is Wt
mtedih}thWamd thus no data will be discarded.

er, en ent [ rati €11 ({: ,
@g r ece'lé{gl dh o?deut1 g‘fl z{@ﬁb&lgor g‘éféﬁgﬁm%t a‘{ti ﬁ%rhm%s for
wopdariam) of tGCGCH ear RECCH(§RBeduFer ndee  ipitiat e@petadion, the
ri.thneti rogedure b ed o h
gﬁ‘f‘&"\%\”i—ﬁgse&%ggﬁﬁﬁ i Eat e T th FVM%LSVJX E%ﬁdnd%% x
dhould abveps agplal td énis ahmaé Vafueﬁeﬁ RevWindow_ UpperEdge or the
Rcv\W ndow r Ed xt ex d T. .
il Bﬂ‘d Fﬁb%oﬁ fls SO Elelgper orélrl\rhe%} VEPB% f%r this
@GO BARC Q)eV\/chxiBI&Iﬁ&CaEldeqmtialent tmchal;imn§4ta Qhessdlmt of
[ l...pi.,mes._but the ur
Beruisop R UBRRERS £ <P FOTPE e T it RECRPERH UBltides oo
édnetoaleeveaparﬁmeb@tﬁﬁ oetthe dirstEBDUe wide 'S = r&N,cate or a
reorde tate oper.ation, ither initial
BT RGR Ohtn IS oRR AU REY heRe e G TSN or
RcvW ndow1ygpat Eﬁiﬂg_rﬁ@iulé o fa dShatihaleticalperationBendi ng” ;
and - neW2§ h%\tr I_%%lpgi‘Edge shall be set to SN;
(3) next_expected_TSN shall be set to RevWindow_UpperEdge -
WINDOW_SIZE + 1; and
(4) Start T1 timer or T'1_init timer.
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[ 00145] The WIRU enters nornmal state of reordering
operation either when the first PDU is received or

when Ti tinmer expires. For the initial state of
operation the arithnetic procedures renai n unchanged.
Wl 00%115643¢ TSN space is restricted, the firsPCHERIN8/00345
received will never be within the receive wi ndow and
fooag3) t V\MﬂermiveI}e teho diffexdatl mddae vgsrativdre magritee nseaugfor

nor mal. te th or erin cedure t be.

fhe mrancpontrl stei bt Geraiterty PoCrAvErS o iAot of

Eﬁherhhgﬁr She F(h){orhﬁiel pusdels e (m‘ dﬁ@cbl rbéol ngeﬁ hi s The initial
rocedures, t follo es e

Bt e Dpposers Fet BUGY Wi lgweedie ofBE v ipapy s fibhin

hiesstMated eTSIs taha thesthd ahed vﬁma;éedlamc]ydu sHowevenppden

value of the restricted space,

FREGYING d’@WﬂPbW state, é’cﬁj’l %né'ﬁfeﬂt@n o? tge first PDU or when

g vidifag %ﬂégﬁrt@ég feorderitkp rMEdWé\'Mﬂpa&e"‘lhe arithmetic
Nr restrictedTSNs is L@w val ent toa‘tln nber f TS T1
progeduries baged pn the medulen=peneration o Fhis, Wil 27591 5t

9&%&@“ NOOh o3 milthét aher t Redpk eQld@rinedy abmaedutr esdatﬁmg
dified such t When x <= Rcandow | o

FovWinsiom, NeneEdsey ety RS, T ARS SBtyh s egEmonalo

X\gﬁm WdrRpRkEdge - Nr_restrictedTSNs; Else the
eive W ndow i s cal cul ated as (RevW ndow Upper E%nB"t A

E@@EH\/E WnpoRrérEE with: a mesandeipisy daodrdn Bdns e
Bﬁle‘Eq;utttﬁe gy 415'1% ﬂ%&ﬁﬁ@d SudDehat it {:stkes into consideration the

next _expec is x-1, then next In order MAC ehs
miising TH! epasect Qge jof the abpyrementipredymefhods mpy be used to

lxn%ﬁéa%f {ho resﬂgﬁﬂg ﬁa@@yoﬁm&ﬂeg L Ieniél\l e s heeml

0 y as successfu recei ve when perform ng
reoderang stgteand when |t is considered to be waiting for

t hose %g%'?:{)% Qle‘l‘Q\IOBf 'R%QWM W, AR K RECRE 18" Shedidlevalue,

e varl abl es
“Pendlng” ;and

- new state variable.
[00145] The WTRU enters normal state of reordering operation either
when the first PDU is received or when T1 timer expires. For the initial state
of operation the arithmetic procedures remain unchanged. Since the TSN
space is restricted, the first PDU received will never be within the receive
window and thus it will not be discarded. However, when entering normal
state the reordering procedure must be updated in order to avoid out of order
delivery and duplicate T1 timers. For the purpose of describing this

procedures the following variables will be used:

- TSN space will be restricted from x to y, where x is the lower value
of the restricted space and y is the upper value of the restricted

space, (i.e., 63);
- RevWindow_lowerEdge is equivalent to RevWindow_UpperEdge ~
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set the follow ng way: (1)

RcvW ndow_Upper Edge shall be set to SN,

(2) next _expected TSN shall be set to

RevW ndow_Upper Edge - W NDOW SI ZE + 1; and

wWBYooStEe4s Ti tinmer or Tl_init timer. [00148PCHUS2008/003455
accordance with a twelfth enbodi nent, the reordering

pr obl engpBY VR Woelmeaw ®izthe inet work side, instead of
the receiver side. The Node_ B nmay _maintain d ren
TSN-nurilerestrigiedd g Wl‘f%p@n@@n‘?‘l“?ﬁ% P‘g }I‘Tﬁ&ga@ﬁ% are
comon JRNdg rriheRid 0RW, YWERU i s added to the cell,
the Node B may start nunbering the reordering PDUs for

this WIRU from zerg. The TSN _nunbers are increnented .
f09i4@lach Whry eprraties dennenmalsipte &bt Jeerdpripg prgeedure 1s
ERgitchutihhiode B to know the unique WIRU I D to which
It 1s transmtting in addition to the conmon H RNTI.

The | ub t i de t . H- RNTL.
T i WD Bar ety N g <A ihen ERA S var Sbtow

net wor kadfmsd pr ayi deguivalent hi 3o W Ridvhndiwl leteaEdpe -
provi ded. [00_14%%[‘,6@1 ernatively, the RNC may provide an
i ndi cat egtRigtedI 3N Sessage to be transmitted is for a

new.WI Relse V€ Redeli@ WRidEwBs cBkiat@bad (ReyWindéw i prenEdfde -
Node B ma erform a conbi nation of the

f ol | owi RECE ‘QP“?%&@)}%E& > associated with the

B el oL n e e ey
previously buffere - ehs Wi, n
H RNTI Kaest_perastad NS i b dhempexii ﬁrfaeé?‘ég%f%%" be
number seypattell id fakideld aesaqe for the new WIRU is

sent with the initial TSN to zerq. [00150] Si nce t he

ot her ViR eeopdering proeriure maysopgifer if THN Hunbegsfrom x toy
comon i B\ldesdflilly /REeitb&C FDIE GyiieRe pedbaningr rdobderifiVand

cell, it mght be preferable to indicate to these
WIRUs t fWhen ithecorsidenehisdhe WaibingdenrthoesEBBNS Thi s can be

‘d@ﬁﬁ?}at EdOgyioﬁalgi, tupbﬂ rE&%ti%‘og%sﬁ; BOHLD Ul Sl R b be
set the following way:

(1) RevWindow_UpperEdge shall be set to SN;

(2) next_expected_TSN shall be set to RevWindow_UpperEdge —
WINDOW_SIZE + 1; and

(8) Start T1 timer or T1_init timer.
[00148] In accordance with a twelfth embodiment, the reordering
problem may be solved on the network side, instead of the receiver side. The
Neode B may maintain different TSN numbers for each WTRU independently
within each common H-RNTI. When a new WTRU is added to the cell, the
Node B may start numbering the reordering PDUs for this WTRU from zero.
The TSN numbers are incremented for each WIRU independently. This
solution would require the Node B to know the unique WTRU ID to which it is

transmitting in addition to the common H-RNTI. The Iub frame protocol may
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[00152] 1. A nethod for receiving HS-DSCH transm ssi ons.

[ 00153] 2. The net hod of enbodi nent 1 conprising

recei ving MAC- ehs PDUs via a HS-DSCH while in one of

a Cell FACH state, Cell PCH state, and URA PCH st ate.
WwO0QddBA}B4¢The nmet hod of enbodi ment 2 conpri siBEIEMWE0FASS
reordering PDUs included in the MAC-ehs PDUs to a next

ProEes &&J&nﬁ:ﬂ&ﬂ mm«m hpwthip ehdbeditiend the @sdiedted W-RNTI hBat
reorderin [.00155] 4. The netho one of
ShopdvoEh Bes Droyidephior Bk WY Alridd ARRGeBEREY | o used
figg1408Cel IRGnbBGIM the NEDHay piVikROhA. H&aﬂﬁhhﬂmtothe
enbodi mnent 4, wherein all MAG ehs PDUs are transmtte

Fessspge tothefransapitted is for amednWiiRds Wiken She NofpB rerrives
%@c&@dﬂh@tbﬁﬁe@ﬁ&&%e%ﬁﬁtohg gr hlcampitatidh @P i foBowing:

subsequent MAC- ehs 6. The nethod as _in any

one *of e@ﬁbﬁaNrmrmbemasso%ed @ilfr]il theccosinest H- RiROgroup right
procesaswgs otised for at |east one of transm ssions from
a certain priority queue, transm ssions froma certain

| ogiec dinsvhe that an:amaewwsésnbnﬁ‘s@doMéQ@mBDysw%ﬂhe same
H RNTI,,, OQ:lli*f%ifT-Ehﬁa\;EEﬁ)QQ{jNg% hﬁtt@@yarﬁf‘%héﬂ reset the TSN

enbodl ma wherein a s PDU i ntended for
HARQ prudess, swhribat theomsahgd for e néw (HERMAGetent M!Ih the

¢SSR Gy 1Yo Uy e rom L ast 1 ccept o
[00150} Since the other WTRUs associated to the cell Wlth the same
common H-RNTI will be receiving the data for the new cell, it might be
preferable to indicate to these WTRUs that the TSN number has been reset.
This can be indicated by a bit in the HS-SCCH.

[00151] Embodiments.

[00152] 1. A method for receiving HS-DSCH transmissions.

[00153] 2. The method of embodiment 1 comprising receiving MAC-
ehs PDUs via a HS-DSCH while in one of a Cell_FACH state, Cell_PCH state,
and URA_PCH state.

[00154] 3. The method of embodiment 2 comprising sending
reordering PDUs included in the MAC-ehs PDUs to a next processing entity
without performing reordering of the reordering PDUs.

[00155] 4, The method as in any one of embodiments 2-3, wherein a
single HARQ process is used for receiving the MAC-ehs PDUs.

[00156] 5. The method of embodiment 4, wherein all MAC-ehs PDUs
are transmitted several times and all retransmissions of a MAC-ehs PDU are
completed before starting transmission of a subsequent MAC-ehs PDU.

[00157] 6. The method as in any one of embodiments 4-5, wherein the
single HARQ process is used for at least one of transmissions from a certain

priority queue, transmissions from a certain logical channel, and
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[ 00159] 8. The nethod as in any one of enbodi nents 4-6,

wherein a MAC-ehs PDU i ntended for a HARQ process is

di scarded if the MAC-ehs PDU is received within n

sub-frames fromlast reception of a MAC-ehs PDU
wiomaesndseds f or t he same HARQ process, n bei ngPErRUS2008/003455

i nteger. 10016019. The nethod as in any one of

?Mth'sﬁgﬁgtﬁsigggmm_ eHRNTE reordering PDUs are sent

0 e next processing entity w thout perfaorm .
We%™ering of Tﬁlﬁén?té‘agaérmr?@ymﬁﬁs" iepwgi%e‘gér#@gﬁh‘?rﬁm a
MAR- SR 9ETh s dEPRE o IARGPHRoBesE 8 hatl disdArded dvieyt ifIRUMAC-
[00161] 10. The nethod as _in any_one of enbodi nen
ehsoPDe reqeived yathiaditeesubngampeg froy last BRRRHEA 1 ﬁ}i%ﬁ%'éhs

Pl?tﬁttin%%@ﬁ)%itﬂgséﬂaifm:&ﬁfpw&b& perform ng reordering
|

he reordering PDUs the MAC-ehs PPU i s

of t . recej ved
98158 a oo TheLRRERPd 950D #Y] one Of FRPORIEAA & TRPTAHy

PiAe-fs BTEqHITRE fork AR PREEIs s BikEarded ittt MYCRBYPDU
are forwarded to the next processing entity M_tpout

iserdeeived rwgithisonder-figmes frore lesbrgeaptiay PDRSMAC-8RR IOV
8 def for etsgﬁler}ﬁm% b&xds, R&ng &n {dtegera certain
Y0gical channel . [00163] 12. The nethod of enbodiment
0016Gkher e9.n t Thelmethed ks itharnene ofiempipdiments 2epeiexpiy the
_ 113, bod _ ar
%gﬂélng ??%géa&%ﬁégﬁ% [EE%}% ??t B%Oé:r recgi Vi n‘gﬁgat a %/ﬂf?ngﬁg
146rdeSDg oftthe geindering RIIUs ifciata capdnd in thecTeorsqringpPPUs is

%5 gagﬁe%%p,%%};‘%#%ts?;e. [00165] 14. The nethod of

g acquiring a TSN to be used in
®otél]l f ot0.seMhiengethod/ACin Ay PBt pfiembodiments 2rihvherein the
£, PRSP et sy vige
performing reordering of the reordering PDUs if the MAC-ehs PDU is received
using a common H-RNTI.
{00162] 11. The method as in any one of embodiments 2-10, wherein
the reordering PDUs are forwarded to the next processing entity without
performing reordering of the reordering PDUs if data carried in the reordering
PDUs is from a certain logical channel.
[00163] 12. The method of embodiment 11, wherein the logical channel
is one of a BCCH and a PCCH. '
[00164) 13. The method of embodiment 1 comprising configuring a
MAC-ehs entity for receiving data via an HS-DSCH while in one of a
Cell_FACH state, Cell_PCH state, and URA_PCH state.
[00165] 14. The method of embodiment 13 comprising acquiring a TSN
to be used in a cell for sending a MAC-ehs PDU using a common H-RNTL
[00166] 15. The method of embodiment 14 comprising configuring a
MAC-ehs entity using the TSN.
{00167} 16. The method as in any one of embodiments 14-15, wherein
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(00167] 16. The method as in any one of enbodi nents
14-15, wherein the TSN is reset to a default val ue

for a particul ar queue whenever a MAC-ehs PDU is
transmtted to a new WIRU. [00168] 17. The net hod of
wanbvoglitsmnt 1 conpri sing configuring a MAC- eRET/HRI0PE/EP345S
for receiving data via an HS-DSCH while in one of a

@%{%S&g%?gs&%hﬂef%&ﬂ%*f&{nagﬁﬁﬁcmd quRde Phtheeaa MAC-ehs
X . .The netho enbodi nent 17 conpri sing
é@ye‘ﬁﬁaﬁ’@métt?‘%ﬁ’r%i’é?‘?’ ﬁ?‘aBu with TSN = SN. [00170] 19.
(boesdret hody of merbadingantf béhbe@mnt Sl R@miptising configuring a

RcvW ndow_Upper Edge (is set to "Pending". setting
HALehd SR por rageving ddRara %tﬁgdgﬁgcﬂ while' 1o one of a

OSX E A0 86468 LelISHCEPs tRE Whn dra Wanestadge - W NDOWV SI ZE
+ 1. [00171]20. The nethod as jn any_one of .

BRBEY menid” 18heomethnd 19é remakpdypent 1 fymRIRIngNerdving a

Yot durthgPPiiecaty esingrw. and if the SN < the
next expected TSN, -or the reordering PDU_ has

90&¥@lous| 19-bedher ecndthed, oi scmbadimprthel? eottrpmisigs
REW; %@ggw%%?:fdgg BLGo i RPT SLbtih RePhddY TpperEdge to

reorderi ) er at a place 1ndicated by the N.
$N01720d 21setting mexhodpected TRy toneRerWiidowaUpepntdge -~

WintOw! $iZgheq. conprising if the SN is outside the
recei ve~w ndow, placing the reordering PDU above a

W0ghEst redei Ve meodrast ineanseoreief embodiments 189 pfurther
SEGHHAAR S8, D, SR P 0
Rot\Wixpdehed (RSer 61l ghe tnsmtdheinSl\PD% bt ereviepry rhegn| speeived,
ﬂsgadrﬁ}’l\"ig the reordering PDU; otherwise placing the reordering PDU in a
reordering buffer at a place indicated by the TSN.

[00172] 21. The method as in any one of embodiments 18-20, further
comprising if the SN is outside the receive window, placing the reordering
PDU above a highest received TSN in the reordering buffer at a position
indicated by the SN.

[00173] 22. The method of embodiment 21 comprising setting the
RevWindow_UpperEdge to the SN to update the receive window.

[00174] 23. The method of embodiment 22 comprising delivering any
reordering PDU with TSN < RevWindow_UpperEdge -
RECEIVE_WINDOW _SIZE, to a reassembly entity.

[00175] 24. The method as in any one of embodiments 19-23, further
comprising if the next_expected_TSN is below the updated receive window,
setting  the next_expected TSN to RevWindow_UpperEdge -
RECEIVE_WINDOW_SIZE + 1.

[00176] 25. The method of embodiment 24 comprising if the reordering
PDU with TSN = next_expected_TSN is stored in the reordering buffer,
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[00174] 23. The net hod of enbodi ment 22 conpri sing
delivering any reordering PDU wth

TSNRevW ndow_Upper Edge RECEI VE_ W NDOW SI ZE, to a
reassenbly entity. [00175]24. The nethod as in any one
v 289G disent s 19- 23, further conprising i f PCHES2008/003455
next expected TSN i s bel ow t he updated recei ve w ndow,

&éi%h@g &b eresb%d_%&\s&aﬁgrm LanROsNERdave dENey Bage the
RECEI SIZE + 1.7 [00176] 25. . The net ho Qoﬁ

emg@qpn@tﬂ@,w ceprphoi & rfgsf: fnot heecpiFed Jraordrgt 930%’ tfp the
gegy.?emﬁlf %hn%% REQ M&Ng' the HeRf @dpdched TEN ROBEETENGOf the

delverlnga recei ved reordering PDUs with
frstpetracpived reoxderingRPUhe next expected TSN up to a

fd()rlﬁ] not 2(5 ec q‘h\éeﬂe{h%g rglel 89, Htdof OmbSiBreRES S80B] farther
entity, and advancing the next expected TSN to the TSN

ofmpriging iff thereist inselficlent anereeny dermrerpsPERe recgiyed Apggering
PRY, TEfe nxgg FBN Rudl b e uRRARIFB0E B, TENL ALK <

COMPri si ere 1S insufficient nmenory to process
Rﬂéﬁmdomﬂenelﬁ‘deeddri ng PDU, selecting TSN flush such

El\ja %}ngw Joper g‘g‘ghf"q‘gfs%g‘i‘i}%%g l%S{gl)mpr%stuﬁg delsvermg all

enrbatly nentive’ reodering PR slwithy/BSN ng TSN _flush te @ repssembly
%el ved reordering PDUs with TSN < TSN flush to a

FEa gserrbl y entity. [00179]28. The nethod of embodi nent

@D1eginpr i 88.ng THe metledrdemngifoy A cémmSpng SNafreoriering

PBY S ASSRISNSARY SRS YiRL e, sl
Tebived uedrdering BD&sf with tcomserutiec 5 Ne drone dl&ﬁSNngum toa
% oE A RRPA aterdir o PETE e BRI Bty s dvameing e
hﬂﬁrﬁ@étﬂﬁﬁ_w tootHeeT@Ns of skd tfirsignbth eeceived reordenng PDU;
ot )é}:mesé get% (%hggyxtt gxp-lt;a:edf ’i‘gﬁ I%o TSN_flush.

[00180) 29. A method for transmitting HS-DSCH transmissions.
[00181] 30. The method of embodiment 29 comprising configuring a
MAC-ehs entity for transmitting data via an HS-DSCH while a WTRU is in
one of a Cell FACH state, Cell_PCH state, and URA_PCH state.

[00182] 31. The method of embodiment 30 comprising sending MAC-
ehs PDUs, each MAC-ehs PDU including a TSN, the TSN being assigned to
each WTRU independently.

[00183] 32. The method of embodiment 31, wherein the TSN is reset to
zero for a new WTRU added to a cell.

[00184] 33. The method as in any one of embodiments 30-32, further
comprising receiving an indication that a message to be transmitted is for a
new WTRU.

[00185) 34. The method of embodiment 33 comprising resetting a TSN

associated with a common H-RNTI group.
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[00180]29. A method for transmtting HS- DSCH

transm ssions. [00181] 30. The nethod of enbodi nent 29
conprising configuring a MAC-ehs entity for
transmtting data via an HS-DSCH while a WIRU is in
vwomesoeiisacCel | FACH state, Cell PCH state, aff@TURNIF@BESS
state. [00182] 31. The nethod of enbodi nent 30

O£, S RSO MmO S T et
AfeE B BEaYIqusly B %{%Y@-eﬁggﬁ%wﬁ% SEIRE, GPTRRR
B R o e method B Ln Ay on6 Of dded
Uihs3al mene: 308 FAMRY fon rece v e LEGH, CrBORIgIS an
e °E"LBB185’5‘%“%%@’%%’8‘3“%?@%%%%3?@?%%@

(UHBPI si ngBr esBha (HERY vpEremhodimenit 8d wareprising ghfjAC-ehs

F‘bﬁ?r I rgf&\éﬁnng \1%9&@%%/ BRHBE4ERCTA U HHUID GRS in one of a
86 The hod of embodi ment 34, wherein the

Tl FA He@:ete, &HlePCHnﬁﬁaEﬁ ardoUBAYPEH; states vhaseingregrdering
Bl Yﬂcﬁtﬂleghﬁ $RMAACHIOPDIRNE sdh@\s PRER processing entity

transmt
without performing reordering of the reordering PDUs.

{00190] 39. The WTRU of embodiment 38 wherein the MAC-ehs entity
includes a HARQ process for receiving the MAC-ehs PDUs.

{060191] 40. The WTRU of embodiment 39 wherein all MAC-ehs PDUs
are transmitted several times and all retransmissions of a MAC-ehs PDU are
completed before starting transmission of a subsequent MAC-ehs PDU.

[00192] 41. The WTRU as in any one of embodiments 39-40, wherein a
single HARQ process is used when data is from a certain priority queue, from
a certain logical channel, or transmitted using a common H-RNTI.

[00193] 42, The WTRU as in any one of embodiments 39-41, wherein
the MAC-ehs entity is configured not to discard a MAC-ehs PDU intended for
a HARQ process even if the MAC-ehs PDU is received within five sub-frames
from last reception of a MAC-ehs PDU intended for the same HARQ process.
[00194] 43. The WTRU as in any one of embodiments 39-41, wherein
the MAC-ehs entity is configured to discard a MAC-ehs PDU intended for a
HARQ process if the MAC-ehs PDU is received within n sub-frames from last
reception of a MAC-ehs PDU intended for the same HARQ process, n being an
integer.

[00195] 44. ‘The WTRU of embodiment 43 wherein the number n is
WTRU-dependent.

[00196] 45. The WTRU as in any one of embodiments 43-44, wherein
the number n is signaled by a higher layer as a capability of a WTRU.
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[00187] 36. A WIRU for receiving HS-DSCH transm ssi ons.
[00188] 37. The WIRU of enbodi nent 36 conprising a
transcei ver. [00189]38. The WIRU of enbodi nent 37
conprising a MAC-ehs entity for receiving MAC-ehs PDUs
WO 208i115446- DSCH whil e in one of a Cel | FACH BEHP&2008/003455
Cel| PCH state, and URA PCH state, wherein reordering
BOLE7]i ncl 48jed The WITRUMAC e hsy Bhksf ambodiernts 89-46nwkerein

ent.i t W t hout 0 or n

B BARET rdb iz dnetist dortirabed iod Wp B A P00 28adh Nehe-
dﬂ’s&rmﬂmafmaﬁd?ﬁt&ki?onw&ﬂcby i ncl udes a HARQ process for

vin he 0019 .Th f .
(OREE rort?-50 WRCHIRY & 1 RA.081 of BEDRINEH PRAGPPPTSiE
ﬁﬁ\t@diﬁlenlhg mm;;rsga}g saht torthe Iil_éﬂS]ﬁﬁOS@Bm@_SanOi_fty withé@: phrorBDus
are_conpl ete are transm ssi on of a .
SOPSERRA RS OPHPBYUY BPe R s iy ieordecthe PRY; s
268 erQii® pelb Weudd- 40 wherein a si ngl e HARQ

rocess i s used when data sfroma ta r

@ QLR £ r & a TherVARY Ao 'eay opf 2h A l&ilénﬁ‘- gﬁé% t"%‘é in
1ol AGrder iR PDUsHRNdrwal QA1 £31Ke? nestth 9r665&hg’i%ntlﬂy &fAthout

one of enbodi ments 39-41, wherejn MAC- e ntity.
peﬁm& For &inen! the renrdring bR OpEsher AP R G repbived

She 8 chitRenigeess even if the MAC-ehs PDU is received
%nn five sub-frames fromlast receptjon o

mz;muhs PEY i rhenERU 8¢ in raY Safmef Pmeiﬁled’é%éé%s wherein
{él%ol]e%%&elfﬁlg fb@]svmuf&%aﬂbdam’ Qe pRIFRQGHhFRALISY without

, whereint MAC-ehs entity is conflcgured to

piréarming @owmnmsf thweqrﬂ@remsjBBllisdf afa ingihegeordering
?ﬁgs%oﬁ‘l@ceﬁl%q(%ﬂa@@m%ﬁ within n sub-frames from

ast reception of MAC- ehs PDU i ntended for the sane

IQARQ}]pr ocels, Thep¥iIRY efembndiment 49 phenap Ahe logical gipane el
nggpgﬁd@pg_nég p#@gei n the nunber n is
[00202] 51. The WTRU of embodiment 36 comprising a transceiver.
[00203] 52. The WTRU of embodiment 51 comprising a MAC-ehs
entity configured to receive data via an HS-DSCH while in one of a
Cell_FACH state, Cell PCH state, and URA PCH state, and if
RecvWindow_UpperEdge is set to “Pending”, set RevWindow_UpperEdge to
SN, the SN being a TSN of a received reordering PDU, and set
next_expected_TSN to RevWindow_UpperEdge —- WINDOW_SIZE + 1.
[00204] 53. The WTRU of embodiment 52 wherein the MAC-ehs entity
is further configured to, if the SN is within a receive window, and if the SN <
the next_expected_TSN, or the reordering PDU has previously been received,
discard the reordering PDU; otherwise place the reordering PDU in a
reordering buffer at a place indicated by the TSN.
[00205] 54. The WTRU as in any one of embodiments 52-53, wherein
the MAC-ehs entity is further configured to, if the SN is outside the receive
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W'RU- dependent. [00196]45. The WIRU as in any one of
enbodi nents 43-44, wherein the nunber n is signal ed by
a higher layer as a capability of a WIRU. WO

2008/ 115446PCT/ US2008/ 003455 [00197]46. The WIRU as in
wW3008n8446f enbodi nents 39-45, wherein no HAREY/US2008/003455
retransm ssions are perfornmed for the MAC-ehs PDUs and
aindoWAGdhs: BPhd)searderingaRBH tabed: anhighesic eecelGd1 TSN in a

The, WIRU as..i n any one_ of. enbodi ts..38;46, ergipn
TeREdsring, dg?ﬁf?g PETEY 1?%‘:4{%% flbérxt th o§i§23i8§g the
%&ESIUGVY in_)d?W'_prétEdge th gllieKTSNgtor walate thengcaifre twindovecarmiedélivgr
[ ata c i.ed i.nt eor derj ng..P i.s frQm a
S ¢ e | BPUoestth { oBSHeT R R, Yol RO 2 -
RE@EW‘Ef _eWbNdl!)U'd WIRIZE3 & 4 feaswdisbl@ientitshe reordering PDUs
are forwarded to ext processing._entit i, t.hou .
RBE0g) 1 ok e GPARY 51 ' RaY oat PhERPRG st Sppk Hierein
RO Rt ik QoRfigMadd s T3ha meRtTeRpecttdRNEN. is below the

[ 00200] 49. The WIRU as in any one of enbodi t
wwlated  \WHEEFFH t hEINEEy derishg alnéx‘i‘—ﬁmﬁg?e@e@swo to

R&ﬁnﬁﬁ&&_ﬁpﬁmg& ng REGEIVEMIINDOWPSIZR! 41 19 and, if the
reord_erlg]g of the reordering PDUs if data carfied in.,
veqedaring: BP; WHLAERN 5 gext grnested P3N i sfasgdl 4B the FEFHAETINg

bHRZ204418Rr alle BV r&ra&iihe PDTRNWitH LoliR0EVS TSR from the
[ ogi cal channel is one of a BCCH and a PCCH.
next_expected_TSN up to a first not received reordering PDU to the

reassembly entity, and advance the next_expected_TSN to the TSN of the first
not received reordering PDU.

[00207) 56. The WTRU as in any one of embodiments 52-55, wherein
the MAC-ehs entity is configured to, if there is insufficient memory to process
the received reordering PDU, seleet TSN_flush such that the
next_expected_TSN < TSN_flush < RevWindow_UpperEdge + 1, deliver all
correctly received reordering PDUs with TSN < TSN_flush to a reassembly
entity, and, if a reordering PDU with TSN=TSN_flush has previously been
received, deliver all received reordering PDUs with consecutive TSNs from the
TSN_flush up to a first not received reordering PDU to the reassembly entity
and advance the next_expected TSN to the TSN of the first not received
reordering PDU; otherwise setting the next_expected_TSN to TSN_flush.
[00208] 57. The WTRU of embodiment 37 comprising a MAC-ehs
entity configured to receive data via an HS-DSCH while in one of a
Cell_FACH state, Cell_PCH state, and URA_PCH state, acquire a TSN to be
used in a cell for sending a MAC-ehs PDU using a common H-RNTI, and use
the TSN for configuration.

[00209] 58. The WTRU of embodiment 57 wherein the TSN is reset to

a default value for a particular queue whenever a MAC-ehs PDU is
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[00202] 51. The WIRU of enbodi nent 36 conprising a
transcei ver. 100203152. The WIRU of enbodi nent 51
conprising a MAC-ehs entity configured to receive data
via an HS-DSCH while in one of a Cell FACH state,
WORI0D8/HEHM6St at e, and URA PCH state, and if PCT/US2008/003455
RevW ndow_Upper Edge is set to "Pendi ng", set
treaeiting@a s bimeer WUBE.t o SN, the SN being a TSN of a

B o e A e Gl el 1, SHBE o T 0

ALY emfigitdditorerteide ddiar eian ahh HSNDSEH]’] Svlﬁhbt lik yories of a

%WLE%‘?JH sate | Flrtace, e ORA P bl Bifta & SE A Gghe

PBU e r&d&ikg bafenifey randdnnd ente i qxeneﬁhg datecand set

t he, reorder | PDY; ot WS I h deri ng PDU
e deringgRaepiongatssranct 1o ot ot Bl alneBa PR by 1 ne
[35?2\11% [ Ogh%lﬁ] 54‘he'|£heWIw as of n awbmi?eﬁf ent®di nehtiein
52-5 erein.the MA S r
Rei¥indey.dderesEdes it Aet "t TR of b el MitEpips, PDU, and
0 GPectéd_ TeN shet fERGIBndse_BhbérBagy e VAINDQWESIZE + 1.
received TSN in a reorderl‘gg uffer_at a posltloMPbC h
PR LBat efloy The BNRUE S £ %&PW Mo tPOBpEMEd de Miy--ens
Sty SNnfiguHAd 2h Erebbife F @481 VR WnNEBDSERU vilfild VeroNYf a
reor derl ng PDU with TSN RcvW . ndow Uﬁper Edge - RECEI VE

GulNBaRiEsEe, Coll PCR adatennrg WRARGH ate o6esen %émtlal
\%%@ of‘sne'x{‘ e ct&p asyf 1@ peely % n@ ﬁBﬁerS %d of Wek&ive Whtdow

ent | yISCOHI ured

(Bekwlmiop}'eéhmgr W}?@QWdﬁ%%*r]écel ve w ndow,

gﬁ%i.ﬁt] he next %XIQE&‘J ﬁ%rTé%glﬁlt %’ ey BEN0SH WP ASEdH6ns.
I'VE_W NDOW SI ZE + 1, he reordering PDU

[A0P2I] TSN €3. ne The Nadedd e@m@dmgn%ﬁ%ﬂownsw& pgransceiver.
@g&ﬂler | gy buimher NoGEB! ¥ele n?dol:luﬁ&ﬁeﬁy QndpRREAEE MAC-ehs

wi th consecutive TSNs fromthe next expected TSN

anity gonfigured to mapsmitdeta vid ancBBRIGH g7 WIRUhis in one of
t
4 883 ‘{%ﬁtﬁ? Ch peHd q%ﬁgvmem?cge&ateem%ﬁ&m

not recei’ved reorderin
PDUE0ch AMACkeds\BIDU induilimgan FSHn theoTSH rhisires ﬁ-ﬁtﬁ@d to each

Y’@%REE}S d\é@%ﬁl PVt he MAC-ehs entity is configured to, if
here rnsufficient nenory to process the received

oezialer 8. PDThe Nddedh off @hbédimeht 64 wherdimthe FEN is reset to

next expec I ush < RcvW ndow_Upper Edge +

foogjé \F&W@gde:detcts‘ﬂl\%/eflrecel ved reordering PDUs with

O8NE TSNE.| ughetNode-B @ads emiylope ofi einbydinzands 64H65awherein
n TS TSNqush j.ous|

8 AGi Laby ioh ey -ep o8 apvrins SLpHRARPA Y Belrapf 0ve

teonseittedi iy dorTShewl WIRU, I’muiT ekt 4 TSN aqsomat@ Withst canainon

éﬁ@‘zﬁ@d reordering PDU to the reassenbly entity and
Re next expected TSN to the TSN of the first

noigiecei srd rEos Nodé-ByofPihbodiinket @6 seheseint thadl'$fids reset

s i E%gggygaﬁﬁm%ﬁg% POV R e REPON LR TI

E@erb@gﬁtz\égsga&ai via an HS-DSCH whil e i n one of a

Cell FACH state, Cell PCH state, and URA PCH st at e,
acquire a TSN to be used in a cell for sending a

MAC- ehs PDU using a common H RNTI, and use the TSN for
configuration. -59-




[ 00209] 58. The WIRU of enbodi nent 57 wherein the TSN
is reset to a default value for a particul ar queue
whenever a MAC-ehs PDUis transmtted to a new WIRU.
[00210] 59. The WIRU of enbodi ment 37 conprising a
wao\doems«@nt i ty configured to receive data viPETAR2008/003455
HS-DSCH while in one of a Cell FACH state, Cell PCH

Bbaid, danﬂlthlﬁéth??hhﬁkfhﬁd el@hﬁgf_!s dreldes@ibelbBoahin RRticilar

a reordering er if areordering state is,a pendi

oahigationgq eah tepiseie i ABePh PR b dbef e wRbGu Y ier

feBfurbsd rald MofrehS oP Bl vA9QR1 ddinailfiedWiliofor without other

enbodi nent 59wherei n RcyW ndow Uﬁp r Edge i t t.o the
CFhRESE PRt i

feapuray apg elements. ke pthoppor Tig iR pAY be

lednOnt2a NVd @ﬁ%ﬂ?ﬂp oESaR, softWhE)N findikrart ikcorporated in a
%0212] 61. The RU %Ifr enbodi nent 37 conprisin

smuteisreadabley stoprge gopddemy &1, ggesufienghy o2 ﬁe&eg?}a purpose

&mgaeiovhi ]!bx%cés@o@ NExQfnphes( donfpitd-hadlle stétlabe Mddiums
state, and URA PCH state, wherein an initial valye 02.
inelude oo read canlyT spemperys ROMG, a Taoer aerges &G%Ofﬁem a

i’%gﬂ@@”cédﬁ%%xﬁgﬁ‘!"sgﬁﬁgﬁm& meRbFd el M@&S #Bdih such
1y, 100213]62. A’ Node-B for transmttlng - DSCH .
2y anternal shends diske anl removable dighge ImagsrelerRiéd] fafdiagond

&egﬁ of InShi%u@h bE eASRENY ﬁi’sks,[%éilé%rsgiﬁe hetde abvpé).

dinent 63 conprising a MAC-ehs entity configured
[0622¢1ans nPuitzkle apiecessans islwberbnhvee of WRREPEs 4 rEegpeal

= B tg,
Bl ol SO S0, o RSl i b o
digithLidigng! aroesior BSPTLSA muraligy @€ siigrapgoqessasscone/\FRIore

LOGERERAEHL Y o L BOZAENOR: o Fisp MRESs BntlonR PRl dBRhulfer,
Application Specific Integrated Circuits (ASICs), Field Programmable Gate
Arrays (FPGAs) circuits, any other type of integrated circuit (IC), and/or a
state machine.

[00221] A processor in association with software may be used to
implement a radio frequency transceiver for use in a wireless transmit receive
unit (WTRU), user equipment (UE), terminal, base station, radio network
controller (RNC), or any host computer. The WTRU may be used in
conjunction with modules, implemented in hardware and/or software, such as
a camera, a video camera module, a videophone, a speakerphone, a vibration
device, a speaker, a microphone, a television transceiver, a hands free headset,
a keyboard, a Bluetooth® module, a frequency modulated (FM) radio unit, a
liquid crystal display (LCD) display unif, an organic light-emitting diode
(OLED) display unit, a digital music player, a media player, a video game
player module, an Internet browser, and/or any wireless local area network
(WLAN) or Ultra Wide Band (UWB) module.

* * %
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zero for a new WIRU added to a cell. [00217] 66. The
Node-B as in any one of enbodi nents 64-65, wherein the
MAC- ehs entity is configured to receive an indication
that a nessage to be transmitted is for a new WIRU,
and reset a TSN associ at g4 wcsﬁ a conmon H- RNTI group.
[ 00218] 67. The Node-B of #o nment 66 wherein the TSN
What & cie#éged isaf t er any previously buffered MAC-ehs PDUs

wth the sane_common H RNTI have been transm tted. . \WD

Zobe/ nmetbwwe@smgdgalsque@mﬁwktwswhﬁ@ﬁ HsdsCH)
trans meﬁm@r&nﬁﬁé&gl bed above in particular

co

ons eac ture or elenent can be used
al mn@vm&gt HOUDSCHe noddinen  dceaisucestran MAl(alent grooreol rlata units

ri.ous W th or w.t t .gther feat S
DU 8 B ERrSSC b HIRRGRS oF o POEh G S5 G5B state, and
URAhPC‘PI fAatBBypdbe inplemented in a conputer program

tware, or firmware incorporated in a

C owpdmng rreomlaring PO mcagled nedhe M ACrehe xRIAUS itora gxt grocessing

enic G0 e R Br S8R g ol R Lite o 1 b only

menory (ROM, a random access menmory (RAM, a
regi ster, cache nenory, sem conductor nenory devices,
megnet i Bhenméthedsefctiaiat 1i wheseinag smakdlm@k@t@ﬁ@rm repeat’ request

d opt I
AR GTRERl S S8 5 AR Al B 2 and ot co
di sks (DVDs). [00220] Sui t abl e processors incl ude by

way of exarrpl eneral. purpose processor
b0l GRS aime s WA GNaNASr G50 BObI, ara raegiadafeveral

timesS4riNA reRaRGESSIOhs EPMACnP P PhieldbniHleted before starting reception
m Cr oprocessors, one Of nore m croprocessors in

of a sabsgoetNlAR-elistAD@. DSP core, a controller, a
m crocontrol ler, Application Specific Integrated
Crcuits (ASICs), Field Progranmabl e Gate Arrays

( FRGAS)TH fuetholi Sof @ih OtARlreih R sﬁi‘glé AU 3r86ks€ id Gdédtfor at
(10, and/or a state machine. [00221] A processor in

least ane ofiragapsanswiiom & clettaiar priorily Ve SIEENtioNs dsine Fegsriatn logical
fr e uency transcei
chanff @ reCFRUECIRnd APRERRERD S e B BB ey

RNTherm nal, base station, radio network controller
RNC), or any host conputer. The WIRU nay be used in
conj uncti.on vvi t h nodul es, inplenented in hardware

a%d/ or ]S}f%fltn Sd‘l'eﬁHl @S(Nl?eréiﬁf f\/ﬁ%C any *Pﬁﬁ? it@RE%or a HARQ

nodul e, a Vi eop one, a spea one, a vibration
procese¥d n&, dl&@(ﬂlﬂﬂk@n if ahterAGEﬂhBrf@Uas tredewedswiahin five sub-frames

vom RS GR e MRS P b0 3ol B o

unit, a liquid crystal display (LCD) display xmt, an
organic light-emtting diode (OLED) display unit, a
diégi t aIThmbﬁhoqblcﬁymim 2 wiedéia gpMayechs RDI deondgdnfer 2 HARQ

TNV LG R T——

receplib\BY a NRAUleRls PDCHMMMBed for the same HARQ process, 7 being an integer.

7. The method of claim 1 wherein the reordering PDUs are sent to the next
processing entity without performing reordering of the reordering PDUs if data carried in
the reordering PDUs is from a certain priority queue.
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VWhat is clained is: 1. A nmethod for receiving
hi gh speed downlink shared channel (HS-DSCH)

transm ssions, the nethod conpri sing: recei ving
HS- DSCH nedi um access control (MAC-ehs) protocol data
units (PDUs) via an HS-DSCH while in one of a

Cell _FACH state, Cell _PCH state, and URA PCH st at e;

% TlED%gﬁl%fb@ BRI ISHeRSh BB%ofd@ﬁh%‘ pend J}etf&@varded to the

to a next processing entity w thout
next pmrcéssrrrg angity edthoetrjenfyrioingtrherdedng dethe nrgorm PDUs if the MAC-

chs BN gaeqesy Z%gé?é afﬂ'@%@?@%l{ﬁﬁﬁﬁ%‘ ﬁ?&‘é@@"’ﬁ‘s ety gentity (8-

rRNTHECei ving the MAC-ehs PDUs. 3. The net hod of
[aim 2 wherein all MAC-ehs PDUs are received several
times and aII retransm ssi ons of a MAC-ehs PDU are

I(\:/ggpl et h%[i%fscﬁaalllilti %‘aﬁlg{e%gfr‘% Ijgglrglfegﬁg %[ﬁﬂbé?rg Wgrdcd to the

ehs cfaim?2 where

next tptﬂ&‘ce§shi‘i‘§|eﬁ‘al;}A B0 p&$Smiifg Us@dedify ofitthé eaaticre P@US if data
feceptions oma certain priorit queue receptions
Camq?cl'mﬁﬁ%r@@mgﬁ’ﬂ%ﬂséw e el Ogl%’i ghgnegbpt i ons using a
conmon HS-DSCH radi o network tenporary identity
(HRNTI ) . 5. The method of claim2 wherein a
MAD. ehsTiRDdethivtlestadgind 0 rwlierdthRR prodet shane] iroone of a broadcast

di scarded even if the MAGC e ceived wthin
contrp| QB BCC s asmewents LBt RCSHT o MG ehs. PDU
i ntended for the same HARQ process. 6. The
met hod of claim?2 wherein a MAC-ehs PDU i ntended for a
HARQ prAced=ldss tﬂamat/mecivcfumlhe(W]ERUéhﬁoerel‘Sng high speed

rece t hj franes fro tlon of a
oS e hILT RS T GF AP G-l AR USRS,

bej RghsafviMheger . 7. The method of claim1

wherein thé reordering PDUs are sent to the next

prodEsDSagl mduw agiesA uentrpk (VYGriey) endiéy derr resgivane M C-ebs
protolcglo ]Elgtgl%%c &%@F via %}16‘1—] %é(’lﬁdwhﬁ 1Heor§ £8F daerdeﬂgFK@k-{s state,

priori y queue
Cell PCH state, and URA_PCH state, wherein reordermg PDUs included in the MAC-ehs
PDUs are sent to a next processing entity without performing reordering of the reordering

PDUs.

12.  The WTRU of claim 11 wherein the MAC-ehs entity includes a hybrid
automatic repeat request (HARQ) process for receiving the MAC-ehs PDUs.

13. The WTRU of claim 12 wherein all MAC-ehs PDUs are transmitted several
times and all retransmissions of a MAC-ehs PDU are completed before starting

transmission of a subsequent MAC-ehs PDU.

14.  The WTRU of claim 12 wherein a single HARQ process is used when data
is from a certain priority queue, from a certain logical channel, or transmitted using a

common HS-DSCH radio network temporary identity (H-RNTI).
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8. The nethod of claim1 wherein the reordering PDUs
are forwarded to the next processing entity wthout
perform ng reordering of the reordering PDUs if the
MACehs PDU i s received using a conmon HS-DSCH radio

5  denpity (H 9. Th
oo o SRSl T gl ol not
discm{c)igér }%@Aéﬁéﬂs Yy hgteHSéii R DEHORONSF0BIS Ik ¥n M HHROMIAC-ehs PDU is

rmng reordering of the reordering PDUs if data
received rwitlenl fiva subdrangesrictem ilasg rePpkion of & MACaehsdiPdiintended for the
h%g%‘(gal channel . 10. The nmethod of claim9
same PHPF¥e | ogi cal channel is one of a broadcast
control channel (BCCH) and a paging control channel

( PCCH) . 11. Awreless transmt/receive unit
(\WFRU) Thor Wi&déiofi dlginhilghwhered theoWH1G-6ks sRElets configured to

. ha - t FansmSsd St NG e
s 05 bt BOPP bl 10138 Qe T A COREL) e
withirf 2 3t -Slame MAGneas) ree&itioch o flaVI AR el MDUdnividedefos the same HARQ

protocol data units (PDUs) via an HS-DSCH while in one
procegst nReipg|an IMAEH. st ate, Cel | _PCH state, and URA PCH

state, wherein reordering PDUs included in the MAC ehs

PDUs are sent to a next processing entity w thout

perf or mhegWIadl deff chigmof1 twiereiaonadrybrij RDuipatic repeat request

12. The WIRU of clajm 11 _wherejp.the - eh '
(HARQ}EhaRsIssions e @ega%#;fqr dhe SJB‘SQTGEF é’m&?ﬂf ﬁi%ﬁyﬂhs PDUs
aretr%&%‘?ecdsorﬁf{mcfe‘?cei ving the MAC-ehs PDUs. 13. The

of C

aim 12 wherein all MAC-ehs PDUs are
transmtted several times and all retransm ssions of a

MAC- ehs. P leted before starti ransi.ssi Qn
e B o P 71 P AL R SR B
proce$sigt Stky WithBLEpAH AN HoRlrNBRA MO RBEFring RIBEdifdencarried in
data is froma certain priority queue, froma certain
the repudgiingPDElsanfrem a eartairy PRI (UEYE- usi ng a common HS- DSCH
radi o network tenporary identity (H RNTI).
15. The WIRU of claim 12 wherein the MAC-ehs entity is
conf i gOhedvIRU éfclgins thmtieri MAC-retradlePR} P Ditsairel éotwhoteddo the
HARQ process even if the MAC-ehs PDU is recei .
next RpPEERFIAE ERE VEithoyt perierenipg srarieie gfdbefror ‘E&ﬁﬁm&fPﬁgS if the MAC-
gﬂgﬁ-e L ubi F(ﬁﬂmfoHrHS- RTRIEARR QO RSrary identity (H-
ehs P . 151%261\?\%55%%%; alm 12 erein tlhe MAC- ehgﬁel;}atr}l[ tlyeni 1sy (
RNTIg.onfi gured to discard a MAC-ehs PDU i ntended for a
HARQ process if the MAC-ehs PDU is received within n
sub-frames fromlast reception of a MAC-ehs PDU
i Bpendage TRUNSE §FRE1 HARG M 8£a881deAnP@DNG 28 forwarded to the

i nteger. ~17. The WIRU of claim 11l wherein no
next prpbessihgaentisyrewitiout geefarmingqresderingapher eordgiigi EBlUsnié data

cariept R T SoE R L A% sl Ty T U of

claim 11l wherein the reordering PDUs are sent to the

next processiBE]g entity wthout perform ng reordertj ng
o1t he The oV §BU afel Ojwhegein 4he lngigab ghae} peone of a broadeast

reor.derj ' . ' FQUity queue.
contre) GRAEL U B¢ & Pap b P ShaeP ARECL s
are forwarded to the next processing entity w thout
perform ng reordering of the reor ing.PDUs if the
MB&ehs APDUIr§less dr@rmBActsiYen gumit é&ﬁﬁ%ﬁ) Her D§ﬁ4"}n§d?’ﬂﬂh speed
[(BRYD! b hi6HRNT ke wTRU inghe
downi A AR EPOBEAT bSO e WIRU compling
f an@s@edrtandt he next processing entity w thout
perform ng reordering of the reordering PDUs if data

carried in the reordering™DUs is froma certain
| ogi cal channel .




21. The WIRU of claim 20 wherein the |ogical channel
is one of a broadcast control channel (BCCH) and a
pagi ng control channel (PCCH). 22. A wireless
transmt/receive unit (WRU) for receiving high speed

SN o i here kel (AL bty A0S DR Rp R g fiive data
via aﬂ‘ﬁﬁ HOCAE GRIR 1ﬁocﬂ1ter6)f| a %@ﬁbﬁ) stﬁfét e P‘@Hfsitaﬁélrﬁﬂ tRA_PCH

Feceive data via an HS- | e |n one of
state, GehdreiR ABHn#tahvelue Cd| negeaepm@t_ESNam deURAL mrsqu@ of a receive

wind§ 68} DL Bpbeoet TR a1 T = oo

(RcvW ndow_Upper Edge - RECEI VE_W NDOW SI ZE + 1).
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