[ 0001] METHOD AND APPARATUS FOR GENERATI NG AND

PROCESSI NG A MAC- ehs PROTOCOL DATAUNIT [0002] FIELD OF
wO DMBNTII@N [ 0003] The present invention is rel P€PUS1008/003016

wi rel ess communi cations. [0004] BACKGROUND [ 0005] High

speed packet access (HSPA) evolution refers to the

third generation partnership project (3GPP) radio

e R

evol ution include higher data rates, higher system

capacity and coverage, enhanced support for packet
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sipdef, desrinlt Brcketpeekes 8ShBAL ard TRhrorrd SEiRR packeh access
BSUPRAY. Sdife bf theqa &fbr o4l SPHSPAOLY 1116 induddBighep BRtrhtes,
MAC- ehs architecture, segnmentation is perfaorned per

highgr saptean gapatitpnd cogverage: eBharged syrpor for parvkgt services,
j t [ <t hen
r R ol oG AR B A B kgl ibBba BB )
(0006} | pl eXi hasdient agreed tHatbas edhancédhighospeed! mediaumn alccess
i dentj nd ffered i,n.the configured priorit .
e MAG Rak i iS exieaad be st 2 finctionliy Semdhiation and
mSRALI rrbiOdRtleén thhiSo weldds if la@bRSod tb BifigRblotd feteive
queue 116 and transmtted via a hybrid automatic

radiptink coriobdiL@QHpRG cobdata ynite (PDsdefflexihlgsize. The addition
ofsr{bm W3 fon &b atiTTed He&tﬁ@s Iﬂ)&'ﬁic%&i %]ﬁle%gflbér}h&%) MAC-hs

architecture.

[0007] Figure 1 shows a universal terrestrial radio access network
(UTRAN) side MAC-ehs entity 100 proposed for HSPA evolution. In the proposed
MAC-ehs architecture, segmentation is performed per logical channel by
segmentation entities 112. The segmented MAC-ehs service data units (SDUSs)
are then multiplexed by the logical channel identity (LCH-ID) multiplexing
entities 114 based on the logical channel identity, and buffered in the configured
priority queue 116. A MAC-ehs protocol data unit (PDU) is then generated from
the MAC-ehs SDUs stored in the priority queue 116 and transmitted via a hybrid
automatic repeat request (HARQ) entity 120.

[0008] Figure 2 shows a user equipment (UE) side MAC-ehs entity 200
proposed for HSPA evolution. The received MAC-ehs PDU via an HARQ entity
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proposed for HSPA evol ution. The received MAC-ehs PDU

via an HARQ entity202 is disassenbled into reordering
w@Dlgs/1im131 he di sassenbly entity 204. The reor deCT/ng2008/003016

PDUs are distributed to a reordering queue 208 by the

2R SR T oty RET) te'ast e RRIT Hufify 308 The

réoelibring PDE9 qgea ﬂistﬁﬁu&!zbﬂf a Ireg'dbnnghmdue&(B’ijB sheteordering
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ThE tEdeing I9DU'S eﬁrﬁc‘é&tcﬁﬁgw ‘%ﬁe ¢Rlds¥fEMoR sequence
nonconsecutlve ocks to higher ers. There is
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h_‘l_ggl—k D denul ti %I ng Q_rout t he r?OHdere
6F dBYS P é HPBF agiih dstermings defjvery of non-
cdrRBcltdel data mb@&rtelmgﬁm&y&se IThel8 & 60 fsoRA&iNg 6ntityt 308 for
212 reassenbl es segnented MAC-ehs SDUs to ori gl nal

. vl LG JBrdeanyltiplesang eptatysplR rwe%bl;rereordered

i TR, AR ] A
idehntifiee] Thaseassemblycerdity 212aegsgmblesdegorentéd W-HBSZSH)US to

origioel MY e MY UR 8B Tordrsts ch MACTEe 05 to Sppsiiabes.
[ovabf i pl exmeb f)ﬁqrogai M&CI%B.USen@rty 1vof foetBel UTRANEside performs

priority queue 116 and sent at a_later tinmne.
sepmegRiAtion osrp Per lroa@amermé bagiss Haeyeritheisgmentptienof the
t
M PRI e ehlipleR o BEAL IeGLE Be G paciet will not he
transmitted immediately. tThe mahhdbxedmdodeg PBitisnretbafferdd in the

PHOLY AT 4T P ¢ RRRSeE A PO ERoHt AP ST AR he SDUS

pSbE fo Rhowity fhediabpéRadted ebndifiBhs iPmetid@ént. 'ERS Eﬁgﬁﬁérﬁﬁtlon

time interval (TTI) is known. In addition, if th

shopidmot be wga@r@@dm@ég i¥he tingg, intrrval ehsvleduéhe pgrhets will be

tl%gglgﬁ@e‘? gt accor gr ng%lﬁégiﬁ?ﬂi Seg{uﬂ% pr opos tx&‘7&%5'-%255[31: the

tmnatwhgrn PAOMAC-ehg PDU 25 crehtedldd thie sdzeeofrthé tramspartribdock (TB)
entfity 210 . routes the ment.s the

fqréfagfs%ﬁarwérﬂq Wez&%rs%ﬁqbﬁ%&q Ja. jtierh if e UTRAN is

ub&f&@ﬁ b ¥eg1ﬂ_$ﬁt5th'eWC[&fs Ses ?Hpi)éfo&rthb'MR@ -dhRISDUs are sent,
di fferent %r cal channels within the sanme queue. In

thed iR rlinustf s updated accordingly.
[0010] In the proposed MAC-ehs entity 200 in Figure 2, the LCH-ID de-

multiplexing entity 210 routes the MAC-ehs segments to the reassembly entity

212 based on the logical channel identity. This requires reassembly entities for
different logical channels within the same queue. In addition, if MAC-ehs
headers are optimized, the system information (SI) field will not be present for

every logical channel, but it will be present only for the priority queue.



headers are optim zed, the systeminformation (SI)
field will not be present for every |ogical channel,
whedaosit121ei | | be present only for the priority PCT/US2008/003016
queue. [0011] SUMVARY [0012] Anet hod and apparatus for
[(F)elrigr ating and processing &l 1, y PDU are di scl osed.
Node- B, MAC- ehs SDUs ce froman upper | ayer
[601e] nul t | Alhssthed hﬁd agparatas fdi@eﬁafathtgaﬁthpmcdmng 4 WMAC-ehs

Reorderl n enerat ed fromthe nultipl exed
MEapgmdi ss%echUf %rM%C ehy SDIs recaived Hapgaper Layer
afk B{dlﬁéléﬁéd%’&‘éﬁ onAar I%E{CQ? rchﬁﬂnaqdehﬂﬁi'ucﬁéorﬁtenhgqslbUs are

one MAC- ehs SDU and/ or | east one MAC-e
gematad from\he nhltigexed MAébgh:eSDéEs fbomailﬁer@tlloglcailca@nels

basi g,if a.MAC-ehs S S_.not nt.o a eodr'

meed 40 LG BOe o genarnped Y HopbibeRy AIERL I8 Niflg-ehs
smpsﬂ%r HQIeQEI—bneTMQGIUhé SDIEsepth MECAQIA CSERSSDBs b@mented
stored in_a correspondin prlorlty &eue bef or e

op apsioxity clase hasisdba dEAC ehs SHY dogg n fﬁapt%rsprd?ﬂeg PDU. A

g

nmltnpten:ed PdAG-ety SDUsr iy hyﬂueed Al aeormmspoaeling privgity queue

beFe edrsARPR boe or e g P LR Al hRES v thetrerdeping ERUs may

b8 B drat QX REmMTAS Beulbiplckell MIAChs SN A {héG8bideYing®DUs may
reorder| ng PDUs are generated. [0013] BRIEF

mra CNTesPoRHn A tyeRieueo Alternativaly, theregeived MAC-ehs
I

SR it 4o RRoHBS0dRAY blfef firelth Mkigal channl before
multiplexedobhsed omna Uogicabrhanthédl idemtdpconpaoydering PDUs are
dra\/\gqr%gs wherein: [0015] Figure 1 shows a UTRAN-side
g entity proposed for HSPA evol ution; [0016]
Figure 2 shows a UE-side MAC-ehs entity proposed for
HSPA evol ution; [0017] Figures 3-4 show a UTRAN-si de
[0048] ehs ent i t PRIEE;D dON OF BHE BRAGINGS! ;

[0014] A more detailed understanding may be had from the following

description, given by way of example and to be understood in conjunction with

the accompanying drawings wherein:

[0015] Figure 1 shows a UTRAN-side MAC-ehs entity proposed for HSPA
evolution;
[0016] Figure 2 shows a UE-side MAC-ehs entity proposed for HSPA
evolution;
(0017] Figures 3-4 show a UTRAN-side MAC-ehs entity in accordance with

one embodiment;

[0018] Figure 5 shows a UTRAN-side MAC-ehs entity in accordance with
another embodiment;

[0019] Figures 6-8 show a UTRAN-side MAC-ehs entity in accordance with

another embodiment;



[0018] Figure 5 shows a UTRAN-side MAC-ehs entity in
accordance w th anot her enbodi nent; [0019] Figures 6-8

WG b@s/1821BTRAN- si de MAC-ehs entity in accor danceECTB1008/003016
anot her enbodi nent; [ 0020] Figure 9 shows a UTRAN si de

O £, bl o SERRSE M M TRy wic

anmmaﬁeﬁﬂﬁ&ﬁﬁen B one enbodi nent. [0022] DETAI LED
DESCRIPTION [002 erre ereafter
[Q0€ ki nol Jggured? éﬂl%%at%ﬁ@ ide g’é‘%@i‘*&’é et Yumqsza?ance with
oﬁ@%,!ng gﬁ]&p‘ is not limted to a UE, a nobile station,
a fi1xed or

mobi | e subscriber unit, a pager, a cel | ul ar
t el ephone, a personal digital assistant (PDA), a

uter, or any ot hfe capabl e of
[Og)%gfati ng in a w rerégg%ﬁépo%ﬁﬁﬁlﬁwbﬁ referred to
[Joespaf t erwhehe #eférredol ogyhefdadier B’ théClteflaindlogy i 3‘W1re1ess
not limted to a _base station, a site controller

trangmikireseiveruniptiV T RY) inglusen it @é,t Jimited dp o I ¢ F N Lobile
S5y 72 nSARBPLBLAL ABKE ALK A, oA § BIRASr QIR PMrsonal

t erm nol ogy unl t
digtay hesidtamti(PDA)j & komphitar, boany Mﬁ@rethpe SDlBeJ‘rdemce capable of

NAC—ehs SDU seﬁgent that is %ns ted a adg%élg th

BLiRgs by WHRlSSe SRV HOPBED G £B 51 €

téi-hﬁﬁ&l@k;" "NodeB'Eandla86y ey aad Mmifeddtdiaebade efitidrgraNsite
does_not exclude the other. The termnnol ogy

conteellerean aeceppppint (AR), er any ether fypq 0 Eintestaine Mriceagable of
%%&%%stﬁg}éggng{rg, dde one or nore reordering

e reordering may i ncl ude one or nore
[af2¢] oad litht&rmﬁtdoWAﬁsehSDb'y}mﬂuhfd: ar W-lqhdﬁmilt will refer

t A PaBDIRe: o RLAGHR P spemRntihabithRR AR A ranipad of 2

MextreHs PU . ThE @eMiarofdls 'MACLY ﬂa{w anﬂC'ilégi@aﬂ ¢hannel" are used
scheduling and priority handling entity 310,

an HARQ
interchapgestly, and ase refneportermodaes nehgexclude the other. The
terminology “reordering PDU” refers to one unit of a MAC-ehs PDU. The MAC-

ehs PDU may include one or more reordering PDUs. The reordering PDU may
include one or more payload units. The MAC-ehs SDU may be a MAC-d PDU,
MAC-c¢/sh/m PDU, or the like.

[0025] Figure 3 shows a UTRAN-side MAC-ehs entity 300 in accordance
with one embodiment. The MAC-ehs entity 300 includes a scheduling and

priority handling entity 310, an HARQ entity 320, and a transport format and
resource combination (TFRC) selection entity 330. The scheduling and priority
handling entity 310 includes LCH-ID multiplexing entities 312, priority queues
314, segmentation entities 316, and a priority queue multiplexing entity 318.
The scheduling and priority handling entity 310 manages HS-DSCH resources
for data flows according to their priority class. The HARQ entity 320 handles



resource conbination (TFRC) selection entity 330. The

scheduling and priority handling entity 310 i ncl udes
waashigul ti pl exing entities 312, priority qURUEESB28/003016

segnentation entities 316, and a priority queue

[ Xi nek i 318. The,schedulin riorit
HANG, ARG b bprbtfing FRLEICRNAE (DG RrgfdcY ptstop
aiid et HMQB g'rdtgcdl@. t[‘hR(egi'I][FR(c 'selléi:ﬂiclyn shﬁ?}sasor beélettdATFRC.

ntjity ndl esHA unctional it or supporting
IQ%BH iplel &a‘\é-@gs CPEROSPP seeaivgs %%fbﬁ S&ﬁ&s from an upper
OMAGE. ee-LRRE i Nt ) .
L e RS o O K R e P T LOTEILD Eaflghoving
ergilys312 ommyamultiplex theyMAC-¢ks §DUs\VAGx morltiplClogicahichagnels

b o iEion Sl thp K PR pfeR o the AR ERbrection
erctit3 B30 The/BFRC selectidfl en€ify 980 inMcaies iothe BclivdilingQndfprierity
sel ected_ by the TFRC selection entity 330 The TFRC

hapdling enditycH0i thy sizepftheMAL€hs PO gadhps the siggobdata to be
By Rl ok« SR b0e 08 B B AT o T
baas hThe eudtiplexedadMACeeis8Dhg aPbstdred lime atpraorityl quemd 3.

Tl basi,s. The nul.tipl exe -ehs SD t.or
0BT o el spetpatation BniRCE mey feem e e MIACHES SBUs per
piabitity yuedd THY se@aERfition éhtM)S 18 seghlddts REVIAD-6l4 SDU if the
ueue. The segnmentation entity 316 segnents a MAC ehs

ehs SDbdeps@atilf inton erozderiag PDU. For exampleoif dhe MAC-ehs
sBBYto %%riél%ml %DEP‘Z rgme%g; P?PanﬁDgﬁéﬁep &hhf léﬂsgge lof the

the reordering IS grea e sl ze of
reoederiieg PHYJ PDit cruses thea ssmsoftgaylcadunits pagkeed thaisiz of the

0.,exceed t.he size. of the sel.ected. reqrdering, PQU,
sAG Y REGetAE PO 50, sea e pbRe g SR SeehEnepine MAG-chs
SDU. SICRS€ cadel) 6hd %&d&ﬁh%gmamés%m 088 ls¥gRBAt of the MAC-
e}ic,sﬁggent of the MACehs SDU. The remai ni ngsegmsnt of

MACT ke serspinigg segmeat petheatiAdhehs S b plier pegmemtation is

Ny > o
SRAT YR sl lthlibnl oRBEy AR ey bE BIGRLiEH Ain it payload
umpit iwthd yexjreoreringt PlRUrfortieprigrityegrewetif flie renaihing degment
et b Heb ot deti g BT Gl THE AFAIT g AP EHeRt gh JLAC-ehs SDU
is%ﬁ@ﬂteéﬁghh #ofe Rhaihig kedMeh i StiNddes Rt The next

. _Thi s maqxg be repeated until all the parts of the
r PBE{y This may be repeated until all the parts of the MAC-ehs SDU

have been transmitted. The reordering PDU will contain at most two segments,

one at the beginning and one at the end, and may include zero, one, or more than
one complete MAC-ehs SDUs.

[0028] The segmentation entity 316 may base its segmentation decision on
the current channel condition, the given transport format and resource
combination (TFRC) selection, the reordering PDU size, and the like. The
segmentation is performed on a priority queue basis instead of on a per logical

channel basis.



have been transmtted. The reordering PDU will contain
at nost two segnents, one at the begi nning and one at

wo b@sand37 and may i nclude zero, one, or nore tPerUSVE8/003016
conpl ete MAC-ehs SDUs. [0028] The segnentation entity

0928} el RS, GO RO A HERLE WAet] 18 HES ©Bbrform
mudtplexing cOrdurdetihg (PI)UE RE)oreeMAC-ehs) PDUie Tleo peiority gjueue

P ize, and e like. The segnentat.ion..i erforned
maﬁt?aﬁm%?qe‘w HiEssiedSons of iS4 seerderigg D Fram gpe gf more
pAbANN §hekdss F6 iV 82Hr thhGelie el MACIEEY PDU blakéd 8xithe TFRC

entity 318 may performnultipl exing of reordering PDUs

sélectinme MAC-ehs PDU. The priority queue mul tiplexing

B0 oY e YRR UE B Rl B P PPl nto

tHHARG eRfty 836 AR TFRE sbEioncdritityi 330. mh9 B3 ttddired to the
priority queue multipl exi n% entity 318 may. be

sqhedulipsa éﬂﬂqrﬁvdnwﬁmm ¥d0¢ §S shoyvn ymEigured.

[0dghpCt ! Omiggiéhg ﬁgﬁfv@ a"BYRAN-{deARede i Lerd ity S0 M cbFance

anda priori ng entity 310, as shown"in Figure
with 100841 eribodimeens. dhthis esmhdtivnkngittie séfrGentatiomnisipeyformed

500 i n.,accordance wi th another enbqdi nt. n - thi .
o gL Aes RRTE ek ibeRBP hiinet B FRnle. S MAC ehs entity
500 inehide¥ aGdBedulbdasasd pFibdAty h@gdlasd ertity510|, an HARQ entity 520,

mul ti pl exi ng.. The MAC-ehs entity 500 includes a . .
and gkl RE wglegtign gntisy 580). Thedichaduling png poipmity handling entity

; . | » : |
516 Bhied LCIRAD SGBILRE cRfitfes 3 08 £pteatiold entifes 514,
phiGHEy [Queuks | Jll6examty aeprrioritgsqidife, nndgipbexting i artity 518. The

ntit.ies 514. i Ori ueues 6, and oTa |
shgating g el Soiditnd BR4655 1o Riadbe DS pisources for
d &tal flw < aechrdifl tohe@pribnityrcl s aMeIEARGenBbE520 Bafdles BRARQ
for data flows according . to their priority class. The

quqﬂ@ﬁ]tlffyt for WM| x.ggltmR'QSftWi( Q pyocessy) of stop and wait
e TR
(098Rkct s AHEFMAC-Eh9eatitiTheo veceiwdssMAG-ehy SEl0s frooe anagpper
1a'§r/'§‘§ " 'Fl!;éc’ Lé% %ﬁ@p?e%g gr?trity 512 may multiplex MAC-ehs SDUs from
multiple logical channels based on the scheduling decision and optionally based
on the TFRC selected by the TFRC selection entity 530. The TFRC selection
entity 530 indicates to the scheduling and priority handling entity 510 the size of
the MAC-ehs PDU to be transmitted on a TTI basis.

[0033] The MAC-ehs SDUs, after the logical channel multiplexing, may be
segmented by the segmentation entity 514. The segmentation entity 514
segments a MAC-ehs SDU if the MAC-ehs SDU does not fit into a reordering

PDU based on the TRFC selection. The reordering PDU contains at most two

segments, one at the beginning and one at the end, and may include zero, one, or
more than one MAC-ehs SDUs.



| ayer. The LCH ID nultiplexing entity 512 may

mul tipl ex MAC-ehs SDUs fromnultiple |ogical channels
wha®edi12s7 t he schedul i ng deci si on and opti onal PET/D&=E8003016

on the TFRC sel ected by the TFRC selection entity 530.

(OB3FL o1 AFoxAEring BIS biarstRid 08 BABHES ol PRa. Thsgpriority
q@éud lhalﬂﬁﬁ@xﬁfgeed%w 518 xhey béﬁﬁlﬁhiﬂlﬁ@ld&ﬂn@oﬂ_fébrdlﬁﬁigSPDUs in

[0033] The NAC-ehs SDUs after Iog| cal channel
o MAGIebR FISU Flp RS e cRUIe RO R AL Fets one or

m&g% gée gééﬁfjpﬁt?s mc_ﬁﬁdﬁtg ﬂiﬂgb&; ¥18irfforifed 1F Bleatéthe MAC-

|ft oes notfltlntoa
eheBDbdEri ng PDU based on the TRFC sel ection. The

8 0 PP RSl BRI ot

tEHAR@ RAtitP 5200 Ehe TRRCOdtediida éii”t&y%mh?%"dttached to the
Reordering PDUs are stored in a priority queue 516.

schedulipg gndpricfity kandling entityisdg. entlty 518 may perform

P! e o508 Sy amnctls wtcons Wi o

with axwther embothmemxj] Rilss mbodinhentpthiedViAGrelip SDEs a5dBuffered

reate the MACehs PDU 0035
piylogicafhansf R4 HeErhtRiePion gy BeTRATSLOR 5 BHPTIBY Gt Hasipfter
1 e a&mapléaﬂg TheMAtehs ehi6i 600 Inelided ¥ séhtduliBY and
e attached to the scheduli ng and ﬁ)l‘l ority handling

PEﬁl'lt)t hagdling pot661GiaguHARS) entd B@eseﬂ#v@oer@tlty

Tﬁé/ s %%guhﬁﬁ ?Sﬁ%k%?ﬁ&%aﬁﬁhﬁg%ﬁﬁ%}‘@fo %‘IP?E'S gg@&es 613, LCH-

IID quuﬁqblezhxgn entities oBlsiegsegnieatamn |eat1mmsf 6161eﬂnmt3a handling
|or eue ba.ls after i C channel )
Hiies éi%x%  PHRE mee%?“éﬁm%&ngewm@%ud%%e spheduling and

ﬁSH%d lﬂdlﬂ%n%n dnﬁfy @1t ihzﬁﬁ@@é IHS-IF8CH! YeddhPoesafor AR flows

entity 620, and a TFRC selection entity 630. The

accohding| todheirdppierity i dgssharthe FEARR ien{ity 1620 hendirss HARQ
flﬂl%%%ggltlgél 1%1' su%&x%tn%{ﬂé?}gg )%ﬁgn(?egt(m 8?& SS) of Ftotp and wait

segiren prlorlt I ng
HARLQ pastdcelsp The'TRRC geledtionehtityp68% selgetsn TFRoalg The

[QQ%h ot Mﬂéﬁéﬂlg Qrﬂl, Etéglp) ?«g;leg\wg l\iX(tJI-eths S?)]'[?s from @p%sér layers.

MAC-ehs SDUs are stored in queues 612 on a logical channel basis.

Alternatively, the queues 612 may not be present and data from different logical
channels may flow directly from upper layers to the corresponding LCH-ID
multiplexing entities 614. The LCH-ID multiplexing entities 614 multiplexes
MAC-ehs SDUs stored in the queues 612 or received from the corresponding
logical channels based on scheduling decision, scheduling priority and the TFRC
selected by the TFRC selection entity 630. Based on the TFRC selection and the
selected reordering PDU size, the MAC-ehs SDUs may be segmented by the
segmentation entity 616. The segmentation entity 616 segments a MAC-ehs SDU
if the MAC-ehs SDU does not fit into a reordering PDU. For example, if the
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according to their priority class. The HARQ entity 620
handl es HARQ functionality for supporting multiple

wo p@Bames ( HARQ process) of stop and wait HARELT/US2008/003016
protocols. The TFRC sel ection entity 630 selects a

TF ehs enti
MEGGEhs BRRF i bd Wl B theloldeting Bt Pl fer WG BHE sice of
tt?:ﬁ@ﬂﬁfbrﬁmkﬂ’DU ait agiseathbecéiﬂﬂ ofpayiosd gmotlétd excead theesdiye of the
e may not ~be present an at a
regrdqripB RDY, &&Péssm@ﬁm %x?wy?ﬂrﬁ WERAHLE Lhe M&& &hs SDU. In
tHP PR, LBy Rctabiink PDIS o4 6IE0MN yragels EsmbR BRiHe MAGXEROSDU.
entities 614. The L l'exing entities 614

Theitdnpining segvtalf $h6MN3-shs S&U afiex mnmpm;a@gn @sistored in the

SR H B PRI LS PSR B BN ah R 074 Pl R BATlia R e
nédtReor R FOURyr ﬂi%qﬂdiﬁ@ gurueéftthe femAlininy ssgxaenmseﬂto the
on the TERC sel ection and the sel ected reorderi n%ngBU is

nejtz geordpEngnkDihs ‘Thesremgining segment «f H%P
. Lt .. T a t
sEATRON N bk Sepffing’ Piiaf O RAN o p OB e Hle met
rdonderimg PBIJ. d@hlsnga?[bbl repeateéxatip bl thi fpat‘itseiﬂmfe dAaCeby SDU
to belnclud ordet PDU i s, greater than
hafrbensEspn . R Rer e e denrns Bt oS Pl Hesdgrmsy one
at%éluegﬁmiﬁg hfidbfe amﬁnefshd Bad $hacinefudel¥erd, 886 4 Thée than one
the segnentation entlty 316 segnents the MAC ehs

Mgtﬂjehﬂi PDUs.s case, the reordering PDU includes only
seg ’ Wall .

B8] e NGB AR et An s S e Bloween
setg gfilogical cloamrmid dan&MAMﬂmy) badioptionally assigasTSNe. The
f.irst payl oa nit in reorderin for th
PTPTIGH eESHeq IR P RBLHE R PR TS OO HEIRHpe ol FTaprini DUS
ilénd MARREHEPD, PDU. The remaining segnent of the

MAC-ehs SDU is segnented again if the remaining

[098ghent <Ehe prigoisy hasdlingtentity Sithanddia ﬁné‘émehrlﬁg may be
incptpogh Eaipti ey BB Einibleiin Carltd8183d sholin fuligre 7,
(1@lejirﬁirﬁ§' quieusaailtiplexiseandTEN setting ahtitjh#02)eFha seglgentation
an ne at_t a i ncl.ud ero, e r r.e

Rt ner the: q&ﬁ'@o@gﬂtlp% ety é}% B3 b fxteader Jo butfer
séMdrty P MAD-BeSShHEsatih R SélbbtisiSertifty @30 May be attached
to the scheduling and priority handling entity 610, as shown Figure 8.

[0040] Figure 9 shows a UTRAN-side MAC-ehs entity 900 in accordance
with another embodiment. In this embodiment, the MAC-ehs SDUs are buffered

per logical channel. Alternatively, the queues 912 may not be present and data
from different logical channels may flow directly from upper layers to the
corresponding segmentation entities 914. Segmentation is performed per logical
channel on a TTI basis after the buffering. The MAC-ehs SDUs are buffered per
logical channel rather than per priority queue. The MAC-ehs entity 900 includes
a scheduling and priority handling entity 910, an HARQ entity 920, and a TFRC

-8-



sets of |ogical channels (and/or MAC-d flows), and
optionally assigns TSNs. The priority queue

wordosiipdiexi ng entity 619 perforns mul ti pl exi ngPOf/US2008/003016
reordering PDUs in one MAC-ehs PDU. [0039] The

s e L R0, e S8 odolind Hae Wony ot B b eguces

qeaeidst 91®,|19eg1|ﬂ6nt&bmwneiatﬂtlgs le;% I.Z}H(ID mult@léégﬁg téjﬁtltles 916,
qgueue. mul tipl exi.ng and TSN setting entity 7
pugHRehandlingentities 91% ppda prigraty qugue Blﬁﬁlﬁlpﬂ?xﬁ%%iﬂh‘@’ 919. The

f
sﬁ}%ﬁ%ﬁg%ﬁ Xnﬁﬁhﬁﬁaﬁﬁ‘% %ﬁg&f?gﬂ%ﬁ% q%%olﬁsrgﬁ reb&\&rces for

datatflosreatcouding éo ﬁlmregubntngclasﬁj Thei HARQ/EIRH:N@BD ﬂngndles HARQ

entd ty,.p1 as sho re ure .
o RRRAL P RB SRR e et ept e HAR A R R et
HARQ peétoeste O THEETHRC Iselectibs eatifp g8 0eelectst"EFRIBC- ehs

SDUs are buffered per | ogical channel. Alternatively

[004d] queuehaMAGrehs ensity B0 spesieesMAREhs DS frgm upper ¥layers.
MACL&H Usngxﬁai!oﬁfgglaMnﬁm or md%Jv?sqt liye ét()?éﬁ in queues

upper |ayers t cor respéndi ng segment at |
9t faort éaeh 10g4al Seaprmi toataliemmatsvelp mfre dm@dtlpeiemvel;ﬁdcﬁtbm upper

chann on a JTL basi h ffer ng., The
IyRes Wribo bty tptena ThEMAT ehe SpRIMAY it he Xementad by the
sdghdéhtAtion RnitRl 9 4. (TRY SeghbftdYife ehtye914 b¥gHehts a MAC-ehs
i ncludes a scheduling and priority handling entity

SDhibif tha MaRshsRPYydags @wt ﬁﬁepta arreerdenieg PO as ﬁ@lﬁ@tfd by the
AR scllfich MGG AR PBU ik AL Mo SGlh o2 ot tne
beglhmqy and orp :arthetendsaxﬁllﬁ:,aypnclude erohaueg] bt npre thar omsMAC-
2L d iQrit | t t 919. The .
i3 RDafH | e Tiranl SrtteRintesti it P Bntiblersg seordering
Pﬁ@% hERHIE Q@g?_cafl%aﬁﬁéfé (ileOWBuR gﬂ@m\@m fi¢wd)BAded on the

priority class hand| es HARQ

tit
smdetmg Harision 425 SR BB oster by coe BFRALsalpRbion FHIEO30.

T I e

sé@lé\(bfelbglcahbhma@@anda’omMAG: d\/lﬂﬁmb;saxﬁDUptlbnm]my apgigns TSNs.

A*qegrgét)\vel&rtg ?{%Y%%)#? from {éesgtg% %{' per g!ﬁl%:f\]oé}or Nf\msgead of

p&h PRIty Oquédd, erTd | \fﬁir}t agGeud hﬁﬂhlpye% {tﬁdﬁg YOrforms
er |layers WIthOUt any buffer| n
gplep;mg oferegedpring BB Us/int one MAC- ehs PDU. The priority handling

entity and its functionality 918 may be incorporated in the priority queue
multiplexing entity 919. Alternatively, the LCH-ID MUX and priority queue
multiplexing may be combined in one entity and multiplexing may be performed
only on one level, on a logical channel basis.

[0043] The segmentation entity 914 or the LCH-ID multiplexing entity 916
may be extended to buffer outstanding segments of the MAC-ehs SDUs. The
TFRC selection entity 930 may be attached to the scheduling and priority
handling entity 910.



segnentation entity 914. The segnentation entity 914
segnments a MAC-ehs SDU if the MAC-ehs SDU does not fit
w0 ndos/1:218E20r deri ng PDU as sel ected by t he TFRCPCT/US2008/003016

sel ection. The reordering PDU contains at nost two

AR 08, 5.0 R0 DM 3G RE A 006 Rt

Wthhﬁoﬂé:bhlbaihméﬂtL p$m>ce I‘il@ tBﬂU’IB{AHlﬁa Rreiforttl $égphet@tion after
order| n %Js ro i pl e | ogi caI channel s, S)i .e..
oylfip] eximg ioesal b TeaBRPY HEOHEY, giENefje conventional

entlféy 930. e%%%ﬁl%—gﬁgeﬁgglﬁ%gﬁtgypﬂ EF?S% entél %gﬁg}gaeﬂbm

thbeteasewbbt andvde- pxulbplm ilbdhesames erderof Iff segmgertation is
C anne and/ or. MAC-d and o ti onal assi gns
P Pecs Rt PPy dieue Rl sBeteR ahould pERRLT Bp the
réb@ﬂerh@@k]ﬁéﬁe seneatiofShivdthatfonper priority queue. The

|or|ty ueue nul ti pl exi entity 919 perfor

Q0BT i pi 25 ey NACrabsr aemhgl%mmwnenmmseqam 1002, a
i
dlrgggseg%mgrehmy 160 20 g AR RSB0 306 YoSHBring

ncorporate riority queue rru
qeeldst 1:0(81, &sDuyl cheamtnblye Ieymttels el A10Hre &3 skidbly redtlpres di0i12y and

LEEEHS Rt Giol Stiteer fion T ioantioifia REAGIehs B0Ys are
rdceliedatia GH@FDﬁkQ %%it? 1ob@0141§’d diEaSsensilFRmtRY 11004 Aiddskdmbles
914 or the LCHID nu ?Iexm entity 916 may be

thedA¢iels PBUntorreerd RHsi e seqrdering queue distnipytionrentity

S BistriBel TRE 8648 AhL THODY bl applodite dEofil B8 ioyeno08

bﬁe@wrﬁhk@ogbdﬂaan&ﬂiﬂhhﬂt)d él‘ﬂdﬁlféoedlm'MPDHs dire@Eorndered at the

r SRR ALa P IDARRER APCEF TN (TMeCNDR, Tepgeaatly entity 1010

dishadunsbies MACREs Sml%@éééﬁ&éﬂwd WO Rhs BAs from the reordered
conventional WIRU-si de MAC-ehs entity is nodified t

reosderieg HUse anHadeliverarfdemy b@efhfeor%86mbb'e aa@éSh‘dJO)m The
re%%geﬂﬁwt{tg Fi'oﬁé %Q&ssb&biél%egxgﬁﬁte‘arﬁﬁb eHs/SI569 E’@&E@h

basi's, reass
elssl‘@DUé faecevezg eebrdenh@ Pmkmmdibrwagdsm}ne umm;a@mn@reasmembled

MAL BhAGRIE: to, o dicHgD Yemuitipleking eheity 014" e crD
demultiplexing entity 10 14 routes the complete MAC-ehs SDUs to the correct
logical channel, or MAC-d flow. Optionally, the SDU disassembly entity 1010
and the reassembly entity 1012 may be combined to one entity.

[0046] Embodiments.

[0047] 1. A method of generating a MAC-ehs PDU.

[0048] 2. The method of embodiment 1 comprising receiving MAC-ehs
SDUs.

[0049] 3. The method of embodiment 2 comprising multiplexing the

MAC-ehs SDUs based on a logical channel identity.
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di sassenbly entity 1004, a reordering queue

distribution entity 1006, reordering queues 1008, SDU
waele@aasasbly entities 1010, reassenbly entiti eBCLOSDN8/003016

and LCHID denultiplexing entities 1014. The

smtt eh r dqv f he
(00BI'> T 5. s ARerhot of | SmbSERHR] of Beletibl Ntnorating
re:olndeezmg: -RIDY's Hebint the mﬂd@lexﬂg MAG-ehd 8D Us,04 deordeging PDU

m% e di "S?gl‘l but ] on -gﬂglgbi}@g&gﬁd@%;“ buéﬁzﬁgelhﬁﬂagsegment

a MAB- élﬁ.S@ﬁU%blhE SegRGhted orf Qad}gttﬁiitty' A&t hdsys if RIAC-ehs SDU

reordering PDUs are reordere he reordering queue
daeso®tifddntd ameardering¥DWhe SDU di sassenmbly entity 1010

530S ot cor dhE e thod SremPRE ARt E cdliridihk pohsetingn MAC-

elgségDhE the Mﬁ%féﬂsflamm&lﬁdg%lw%éeiﬁmﬂsﬁ@@éMng I It y
reasse es segnente - ens to origlna .
[00REehs SBus f aflheé%f?q? drasgn e que qfw%ﬂdamfea g ¥hepgin the -

erruletﬁlé(gi exil %glylgent | tggpél%%ﬁ e LCH- I'D %%rg#ﬁ] xeilur%)efore

gmetratlygmqneqrdanegﬂmésconpl ete MAC-ehs SDUs to the

PRET S0 df Sac Lbeimeonier] Aol R PG orein the

redidéring Pcms aPy g&reera tetbfromdt Heomatgpleréd MACB8HIUs and the
Embodi nent s. [0047] 1. A nethod, of generat| ng a

reppderang PPl al[eomga ma mesia@pm P}Fmé Ueent 1
(008 r ' Si @ r e %Qﬁlog%g ﬁ%neﬁts g I;7ewherem the
met conprirsi ng rru t

rrent exi ng the
Mmehh sSISUslsfrbas auouldipla lbgigak haphels nmle multiplexed based on

.005 4. The of enbodi nent 3
Sc@‘&ﬁbfv‘%%ﬁ{;‘ QrfJet}da?rs Ctlf’gglﬁlplg& ng PDUs fromthe
[ooBb] i pl e>ged I\/m‘ﬁeqhéthsald% indanf ed(ﬂfdnﬁlﬁ»d&}auntmuwh@gem the
at | east _one MAC-ehs SDU and/ or | east one MAC-e

hs
ehe GRlAds sesmputedaasedionye |Cnge§égh@M@locoadltaon, a selected

{.a MAC-ehs SDU does not fit
T gpfe%
?Rtbgsga%e%lro erl%@%lszOS 1] 5. The et hod of
[0866bdi nedP. 4 Thepmethodgagyénengtonegpfenlydiinents 3-9, wherein a
remaining part of the MAC-ehs SDU after segmentation is stored in a

segmentation entity.

[0057] 11. The method as in any one of embodiments 4-10, wherein
reordering PDUs from different priority queues are multiplexed in one MAC-ehs
PDU.

[0058] 12. The method of embodiment 1 comprising receiving MAC-ehs
SDUs.
{0059] 13. Themethod of embodiment 12 comprising buffering the MAC-

ehs SDUs in a corresponding buffer for each logical channel.
[0060] 14. The method of embodiment 13 comprising multiplexing the
MAC-ehs SDUs based on a logical channel identity.
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PDU, the MAC-ehs PDU including at | east one reordering
PDU. [0052] 6. The nethod as in any one of enbodi nents
w@2®g/1v1eTei n the mul ti pl exed MAC-ehs SDUs ar ePGT/08md8/003016

in a corresponding priority gueue before generating

reor in 053] .7, JIhe 0 .0 _an .
408 o e i deed” 3 ordbodipaly 18 Npufrilgt Bnerating
rédrdegagePPBUsdfronp thé itultipléxed dMaC-eWAGBUS, 8Dkébrderting PDU
.the reordering P stored in a correspondi

ingludingiaf least gae @3}2 %@.U Fpd/oRat legat ore MAGehs §ﬁy gggment,
aCNIRAULE AR YU Speing WaBHehed ﬂetwﬁf.??%h§%lﬁ 846¢8 not fit into a

mul ti pl e | ogical channels are mnu | exed based on
reardedog iM}Udeci si on and a sel ected TFRC. [0055] 9. The

od as,dn an f cenbodi nen 3-8.. wherein.the
Qe ohs S FeafioR o6 TR 15 cPFSTHE densThtiAE 2 MAC
eBORIDUI 8m thé akerdecihgTPBUs BAskd ohepriiety assdeiddediwigh the
[0056] 10. .The nmethod as _in any one of enbodi nents

reprderipg &s, the MAgr¢hsiBDFaincluging ableertore seosdering #FHU.
A . ! . .

(FEREET S110, P pGR  op ATGRUALNBEEHL 4, wherein e

MAQ@hswBBUsi froneondBiplagloBldat chaoneldi Afe meultiplexedr based on

ueues e. mul tiplexed i MAC-ehs PDU. [0058] 12.
S%}FE‘U%@E%&‘S&P %’?r‘g&&f’ﬁ'ﬂﬁdn]iﬁggnpri sing recei ving
[0d89) ehs SJs. THOBSIhol%s it Aay BRE BP6mboditEaesdi 480 wherein the
buffering the MACehs SDUs in a

conpri sing . .
Mo reds p%?u&i igpegtented basedeen B qusEantghagpghemnditippos gplected

b
. ment 13 conpri sing
Trru Ct’i p%ea{;?én%{i?ﬂgé@g?g < SDUs based on a | ogi cal
[006dhnel | Eent iThe mefl&l] aslith anfhenenaftempobdimenthbtiil Bpwherein a
14 conprisin n ting r er.ing PDUs fr.omthe .
SRPIERDR B RndbenuAels 'SBPEERAE seRpapef PR diangd in @
S eRation@iRityAC- ehs SDU and/ or at | east one MAC-ehs
DU segnent, )

[0066] 20. The method as in any one of embodiments 15-19, wherein
reordering PDUs from different priority queues are multiplexed in one MAC-ehs

PDU.

[0067] 21. The method of embodiment 1 comprising receiving MAC-ehs
SDUs.
[0068] 22. The method of embodiment 21 comprising buffering the MAC-

ehs SDUs in a corresponding buffer for each logical channel.

[0069] 23. The method of embodiment 22 comprising generating
reordering PDUs from the MAC-ehs SDUs stored in the buffer, a MAC-ehs SDU
being segmented if the size of the MAC-ehs SDU is greater than a remaining size
of the reordering PDU.

[0070] 24. The method of embodiment 23 comprising multiplexing the

reordering PDUs based on a logical channel identity.
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a MAC-ehs SDU bei ng segnented if the MAC-ehs SDU does

not fit into a reordering PDU. [0062] 16. The nethod
w@Roosiiadi ment 15 conprising generating a MACePGT/BER008/003016

fromthe reordering PDUs based on priority associ ated

' t he geeor dgr.i_ ng., P [ [
GOTAL, * O™ con erhsroRrr bl onpiting BELUAAG, Shrac
elanPDohfronf thenipaltipleréd rédotddting WD ebasedhom Apioeity aSkddsated
%om mjlﬂ}lii ple | ogli cal channels are multipl exed based
wih therrearderng BRUssi on and a sel ected TFRC. [0064] 18.

[obhe] met hag as i AGHoARS iR hnf FROG! R EmAtsFB-25\ReH 2L the

the MAC-ehs SDU i s segnmented based on a current
MAGrehe SIJrislisegmented based oneal cUFARGE channel coaditden,i agelected

size. [ 0065 The nethod as in any one of
Tg%oaf‘ﬁe%’ie&’“f%‘%%g’%%@?& n a renmai ning part of the
[0978t ehs QAU afMherme@deidtiatangoneSof hibodiments®3-26, wherein a

segnentation entity. [0066] 20. The nethod as in any. .
resange hashindhe M—qlgﬁ dr aftar (segmeatatiop ppLatoréd i a

nhdRLE0h eREitPr i ty queues are nultiplexed in one
s%—eﬁs Pfe)U.l 0067] 21. The nethod of enbodi nent 1

[09G#br i si 128. r e Tbievinpthodrds ghangBboe . of [ege@iments 2h87, wherein
hod di t 21 i Si buf f.er i .h

e LD PR Rt B R A B BB e

PDRannel . [0069] 23. The nethod of enbodi nent 22

conpri sing generating reordering PDUs fromthe MAC ehs
08Bk st ord®d i ¥ migEh drocegsing@ MAC-ehs PP ng

nt eco f j M . .
[Ot%ﬁg]gea r g;r(r)liai mtﬂ?}lg nglét:zhgdg)E e%nﬁgdr eortgégrsﬁ()%%%g gf OO7OF aMAC
els’PDThe net hod of enbodi nent 23 conpri si ng

Bl SHang B o SR B bR RSB oS i A hpine the
MXC

SREPDE it e G88AHAIPDYs.2 MACehs

[0078] 32. The method of embodiment 31 comprising distributing the
reordering PDUs to an appropriate reordering queue based on a logical channel
identity.

[0079] 33. The method of embodiment 32 comprising reordering the
reordering PDUs based on a TSN.

[0080] 34. The method of embodiment 33 comprising disassembling

MAC-ehs SDUs and segmented MAC-ehs SDUs from the reordered reordering
PDUs.

(0081] 35. The method of embodiment 34 comprising reassembling
segmented MAC-ehs SDUs to an original MAC-ehs SDU.

[0082] 36. The method of embodiment 35 comprising forwarding
complete MAC-ehs SDUs to an upper layer.

[0083] 37. A Node-B for generating MAC-ehs PDUs.
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PDU fromthe nultiplexed reordering PDUs based on a
priority associated with the reordering PDUs. [0072]

WwWQ@e0s/Ta3net hod as in any one of enbodi nents 2BERES2008/003016
wherein the MAC-ehs SDU i s segnented based on a

t | d
B S0, S SOl SBLAGRRY 37 oy o
mudidplekirgdititidifor mulE pR&ingMAGehs 8DUsItRisad og a degital Qﬁannel

t he MAC-ehs SDU after segnmentation is stored in a
ideBHt®nt ation entity. [0074] 28. The method as in any

(008 S% of ergaodi mtﬁo@B%?enm%ﬁ{rﬁéﬁ‘t 3@96193&5&% f%yf dutiltes.

different priority queues are multiplexed in one
[00BG} ehs FIIOJ Mde7Bpded of emtiddinienty39pcwupssinggsegmentation

effi\ie 8 ghetatinBropier e BT Bt e RiSaIRRed Ml RS sDUS, &

reved oty DS xdadimgit la&tmm&m Shvaafizert 1egsti die MAC-
I\/AC—ehs PDU to reorderlpyg [0078] 32. .-The net hod

ehy SRFissamentia MAG-8hp SPY brjngsegmentediong prierity class basis ifa
' d

N L o e A D o0 o] %28 “The

[0087hod of4lenbddienode- BEfemtmdumengw eomgbersing)a tprority queue

o SRR SheHY TS punE r AG ebaE L tutbe MAGES STE Eiiudine

atfREsORIdr@sHAABDENS SDUs from the reordered
reorderin PDUs 0081] 35. The nethod of enbodi nent

[0988Lonpr i g The [ap iy aB ¥ ene ek exabadimentis38shlgvhegein the
méﬁrﬁ;tbglgkgd ﬂﬁ&% gﬁg s %to%eqpﬁzi (Eﬂ%ﬁ%spgﬂgid?ﬁﬁ&‘ijtyoc{ueue before

I ment onpri si ng orwar
generating the reordering PDUs.

[0089] 43. The Node-B as in any one of embodiments 38-41, wherein the
reordering PDUs are generated from the multiplexed MAC-ehs SDUs and the
reordering PDUs are stored in a corresponding priority queue.

[0090] 44. The Node-B as in any one of embodiments 38-43, wherein the
MAC-ehs SDUs from multiple logical channels are multiplexed based on
scheduling decision and a selected TFRC.

[0091] 45. The Node-B as in any one of embodiments 38-44, wherein the
MAC-ehs SDU is segmented based on a current channel condition, a selected
TFRC, and a reordering PDU size.

[0092] 46. The Node-B as in any one of embodiments 38-45, wherein a
remaining part of the MAC-ehs SDU after segmentation is stored in a

segmentation entity.

(0093] 47. The Node-B as in any one of embodiments 41-46, wherein the
priority queue multiplexing entity multiplexes reordering PDUs from different
priority queues in one MAC-ehs PDU.
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conpl ete MAC-ehs SDUs to an upper |ayer. [0083] 37. A

Node-B for generating MAC-ehs PDUs.[0084] 38. The
wob@sAR16T enbodi nent 37 conprising LCH | D nul pCPUS20081g3016

entities for multiplexing MAC-ehs SDUs based on a

O3] 67 e 4% 35 T Ty of kRt gt o Sompitiey Sppues for
butferiig A B-ebls SDS fireith 168icaladianingl.ng segment ati on

entltlesfor enerat reordering PDUsfromthe
[G895 i pI x4 @D%s ofy embadisenh g 4Ppgompsising nCH-1D

n%ﬁ&ikﬁﬁg Qﬂﬁnw%&gﬂs Sujﬂégﬁ% MUC! eﬁ@sngE %ﬁ%ﬁ@%ﬁsa logical

segnent el ng segnent
mmud@tWass basis if a I\/AC—ehs SDU does not fit

08 Node-.B o
(00880 o el 6 TEBONoRE R, of FoHadiient 15, SGESTiSY svamentgtion
elgtitibd ﬁorgeﬁeﬁeﬂ@x@bfm PH0s EFom Hmnul eMAOVRAG-eBPEDUs, a

i ncl udin | east one reorderlnc 0088] 42. The

reqsd ME%U mﬁw;msr?é leastoms A ttSsSIQU apd/onfcleastpnendAC-
eﬁ@éf)tﬁé Sehg%'ﬁUEUe?n%Sgégn? tb@ﬂat %A%s @gdoes

priorit queUe ore gener at e reor erlng
n{)ﬂ)ﬂBﬁﬂtoéa'eoﬂ&md\gaHBIB as in any one of enbodi ment s

R i 118 o e SRt StRmant Al atiritcns hgrioniy dueue

ml8plek i, éntity fr hé&%ﬁfg@M@C@hlquDU)fr&ﬂQﬁs redI@ PDUs
44, The gﬁlodetryB agel n an é one of enbodi nents 38- 9%

43,

bmér@m Prigiiy vagsoeigseds fthe rreprdering BDUsyithgl MAC-ehs PDU

paﬂg I o sed on schedul i ng deci sion

an aggz %{:s?é)gkgf% ﬁ{ﬁggﬁ? 45. The Node-B as in any
[0998] of erf2odi MhetNod:S8B44 in ahy ore of dnhlsodif¥entt9-SDrherein the

nt ased on urrent. cha | condit.i.0
M EEP SO VR REom, T BinE JpEg] A apERs stz my el Based on
sche@ulifg @e8sh dritl 2BY¥leeftd TFRENMDOdi nents 38-45, wherein
a remalning part of the MAC-ehs SDU after segnentation

[0099kt or ed3 n Fhe Node-B as in any one of embodiments 49-52, wherein the
MAC-ehs SDU is segmented based on a current channel condition, a selected
TFRC, and a reordering PDU size.

[00100] 54. The Node-B as in any one of embodiments 49-53, wherein a

remaining part of the MAC-ehs SDU after segmentation is stored in a
segmentation entity.

[00101] 55. The Node-B as in any one of embodiments 51-54, wherein the
priority queue multiplexing entity multiplexes reordering PDUs from different
priority queues in one MAC-ehs PDU.

(00102] 56. The Node-B of embodiment 37 comprising queues for
buffering MAC-ehs SDUs for each logical channel.

[00103] 57. The Node-B of embodiment 56 comprising segmentation
entities for generating reordering PDUs from the MAC-ehs SDUs stored in the
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segnentation entity. [0093] 47. The Node-B as in any

one of enbodi nents 41-46, wherein the priority queue
woriosiipdiexi ng entity mul tipl exes reordering PDRET/URINS/003016

different priority queues in one MAC-ehs PDU. [ 0094]

48. Th de- enbodi nent, 37. LiSi s, f .
vifin & PSR S 0K SFERehtedie R HiAS of gt HEAC 205 ¥DU s
g1ed€85that%h reth&iniegl 6128 of theerdopderiBn PDAB conpri si ng

LCHID multiplexing entities for nultiplexing the
[00A84khs SBus HhecoderBaof emgbediment sneqmpriging; logical channel
ide BRIt SR 1 NAe g U TR HRipckip THE 8bABring PDUS
bdsedront & bogiesdl chpheelddehity. ehs SDUs, a reordering PDU

Bk S8 R8N BRl 58 Rl B Haeue

mh@lﬁgl%ée RatiHPHof QRNefdting I MACRh? PPV dfdrh NghePRlltiplexed
[0097] 51. The Node-B of_ enbodi nent 50 conprising_a

reprdering PDHbaseshan 2 priexity gssasiated with thereordening PRUS.

AResehsS f d j [ 2
[ asso]gi ated w ml\?]@r%gg e%%%%ﬁb%%ﬁ@eﬁ% %Eﬁ%the
MAG-ehsliSIYJ a$ segmshtednlsased amde curngenPbhanhél0@Rditséh, alrkelected
T %e-B as indan%%?ﬁmo.f enbodi nents 49-51, wherein the

+ 8Rd agsordeTy ?%2p1 e | ogi cal channel s are

[owabyi pl exad basRdNeTe-BERaH Wy el €hfiodimants 57-60, wherein a
sel ected TFRC. [0099] 53. The Node-B as in _any one of

resipingrairt ofotlke Magkeeks SDUecafirC segmentation; is stored in a
. d on a current channel condition, a

S %ei ec?éggfﬁ . and a reordering PDU size. [00100] 54.

[0DA68Node-62. as The Node-B as imany ahedlf enmbidiméftsTiD-6 Iyivwdierein the
a remainin art of the MAC.ehs SDU after tatj.

pietity el Tl ablexiasniSyl BTG Eres oo fiss L P LS rppdiftorent

pHBAEy Gudfesiil oNRYMACEeY PROROdI ments 51-54, wherein the

[00109] 63. A WTRU for processing a MAC-ehs PDU.

[00110] 64. The WTRU of embodiment 63 comprising an HARQ entity for

receiving a MAC-ehs PDU.

[00111] 65. The WTRU of embodiment 64 comprising a disassembly
entity for disassembling the MAC-ehs PDU to reordering PDUs.
[00112] 66. The WTRU of embodiment 65 comprising a reordering queue

distribution entity for distributing the reordering PDUs to an appropriate
reordering queue based on a logical channel identity.
[00113] 67. The WTRU of embodiment 66 comprising reordering queues
for reordering the reordering PDUs based on a TSN.
[00114] 68. The WTRU of embodiment 67 comprising disassembly entities
for disassembling MAC-ehs SDUs and segmented MAC-ehs SDUs from the

reordered reordering PDUs.
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priority queue multiplexing entity multiplexes
reordering PDUs fromdifferent priority queues in one
woR@8aII3PDU. [ 00102] 56. The Node-B of enbodi PERUSBH8/003016
conpri sing queues for buffering MAC-ehs SDUs for each
ical anngh . 7. Th de- B. i -
0089 B9 ng Tre VERE e ogim e QRO Finrisfle SRR thtites
for @ @dsdeimnbilitig R eht@hMAG e MASDENStoSUsriginal ¢MIA Crehs SDU.

hebuf f er,, C- [ [ dif . Si
(09858, VB e dRSOOVERTD, 6 BFBORRRORE 1 Eie PFRRESEE, cLGH-ID
déerﬁg.lgglﬁﬁzg% len @B Pbd rdud 8te MAT-MRISDBIOfo an upper layer.

57 conprising logical channel identity
[00LTH- | S) Althaughl thei fegtumes iandealementsefl theppregentginviention are

aGEokbET 88 PreiEEbel it B i R L, higtifeature

orPélefifent af URU@sdlhlonp veixha\ et éth¥r fedtusanghd eleigertts of the
MAC-ehs PDU fromthe multipl exed, reordering. PDUs bafsed
prsterzeeubpdiments epin ‘&Wmmﬁ@@m%awﬂgom@a eatures

e Bt O (hE P e ion STADMARGAS br AW AP Prdvided in
thelpreserit inhentnel mayrbei impementesldhectomputeRprogranh, aoftware, or
r eor der, ng..PDU size. .[00107] 61, The e-B as in an
Sgaty B fuApacied. Ho & Ghweuter SaRERE ATHGEpARedin for
exddBtibi\by alfenekd] piirb6de & BF & 4 ProceSsor! Bikafhplés 6f computer-
segnentation entity. [00108] 62. The Node-B as in_any

regdablefsterags aneinms igdugde a rgpd palyhmemory (RGM); § rapdara access

N e
mé@gnetic Widdih fstch prsoimtemial haxd Misks= had Riohovablkl dizks Srhagneto-
o PR BR8P Bl Vot
disgboovment 64 conprising a disassenbly entity for

di sassenbling_the MAC-ehs PDU to reordering PDUs.
[00118] Suitable processors include, by way of example, a general purpose

processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[00119] A processor in association with software may be used to implement
aradio 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
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[00112] 66. The WIRUof enbodi ment 65 conprising a
reordering queue distribution entity for distributing

wo b@sneasderi ng PDUs to an appropri ate reor der POUS2008/603016
based on a | ogical channel identity. [001 13] 67. The

e o G e e (i

a ARgital meusid Playke, domediveplny ér] acoder gamne plajies aswkald)lan Internet
entities for disassenbling MAG eh nd ,segnent ed
biOREe LR AB DY Pt dotal BFem ety ot SN fglodufe

PDUs. [ 00115] 69. The WRUof entodi nent 68 conpri sing
reassenbly entities for reassenbling segnented MAC-ehs
SDUs to an original MAC-ehs SDU. [00116] 70. The WRU
of enbodi nent 69 conprising LCH I D denul tipl exing
entities for routing conplete MAC-ehs SDUs to an upper
| ayer. [00117] Al though the features and el enents of
the present invention are described in the preferred
enbodi nents in particular conbinations, each feature
or elenment can be used al one without the other
features and el ements of the preferred enbodi nents or
in various conmbinations with or without other features
and el ements of the present invention. The nethods or
flow charts provided in the present invention may be

i npl enented in a conmputer program software, or
firmvare tangi bly enbodied in a conputer-readabl e
storage nedium for execution by a general purpose
conputer or a processor. Exanples of conputerreadable
storage nedi unms include a read only nmenory (ROVM, a
random access nenory (RAM, a register, cache nenory,
sem conduct or nmenory devi ces, magnetic nedia such as

i nternal hard di sks and renovabl e di sks,

magnet oopti cal nedia, and optical media such as CD ROM
di sks, and digital versatile disks (DvDs). [00118]
Sui t abl e processors include, by way of exanple, a
general purpose processor, a special purpose
processor, a conventional processor, a digital signa
processor (DSP), a plurality of mcroprocessors, one
Or nore m Croprocessors in
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association with a DSP core, a controller, a

m crocontrol l er, Application Specific Integrated
w@e08012137 (ASI Cs), Field Progranmabl e Gate ArrBgBEUS2008/003016

(FPGAs) circuits, any other type of integrated circuit

(10, and/or a state machy 00119] Aprocessor in
L&

associ ation wth softwar e used to inplenent a
Wiadiioclaigd gncy transcei ver for use in a wrel ess

transmt rece| ve unit user qui
t er M-nal Amgthodsef, aﬁepewtm Ufuts weﬁﬁl& %Plre'érc)hannel (HS-
T
Dsa%ﬁ)mecﬁhn@aycegféanth@ te%%)l ﬁe}ﬁgar@@ggémﬁﬁggpdy@?%b%ethod

conjunction w th nodul es
camplisingsof t ware, such as a canera, a video canera

nodul e V. on eaker a vibration

devfc?géwglgsmggs S%F"Fﬁ c F@gﬁ‘?ﬁ& evi si on

t r anpaRiplekingdtheMaAe- éHs@DU@ aﬂs&l ona lkgubpa{admealdennty,

Bl uetooth(r) nodule, a fre%uenc% nodu] at ed E m radi o
€l

uni tgengratingirgordeying, PBUs, coyulipdesesy hs DUs, a
e&&gl Pb@iﬁal&{‘ﬂngtaltrigas‘i'o m&&@sﬂmé% é{ﬂb&st dhe MAC-

musi c ia player, a vi
elpd S@Ursegméut,m MakC ehs 8DhEbeibg segmentedrmd/a)pnmgy class basisifa

| t wor k, (ML dyl e. CLAI M5 What
M&é EhS 3t 358 o SRS hoROE B IPL BRY & hi gh specd
V\/Egén@katsﬁ@hemeﬂﬂ @D HHSMAC-LBSIPDU d6EREE At Ida8t one
ehg)&}?rotocol data unit (PDU), the nethod

- recei ving MAC-ehs service data units
(SDUs) mul ti pl exi ng the MAC-ehs SDUs based on a
| ogi cal channel identity; generating reordering PDUs
f r org.t he The metHoebof dlaifhd- wherefitlss maltiplexettMACHeROBDUs are

i ncjudi ng at | east one MAC-ehs,.SDU and/.or .at |e st 0
ORI S bon R pria iy AsuR Dol F R R S Sh Lo daring EDUs.

priority class basis if a MAC-ehs SDU does not f|t
into a reordering PDU, and generating_a MAC-ehs PDU,
t he dnC dhe mexbodsef claamnbwherdin she reprdering PRLS arg geperated

o PRy VB AL BB R BIOE e o i

cayvespeontdirmigopréorgeyngueatel Nng t he reordering PDUs.

4, The method of claim 1 wherein the MAC-ehs SDUs from multiple
logical channels are multiplexed based on scheduling decision and a selected

transport format and resource combination (TFRC).

5. The method of claim 1 wherein the MAC-ehs SDU is segmented
based on a current channel condition, a selected transport format and resource

combination (TFRC), and a reordering PDU size.

6. The method of claim 1 wherein a remaining part of the MAC-ehs
SDU after segmentation is stored in a segmentation entity.
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3. The nethod of claimlwherein the reordering PDUs
are generated fromthe nultiplexed MAC-ehs SDUs and

wo b@sneastering PDUs are stored in a corresponePiCTgsS2008/003016
priority queue 4. The mathod of claim1l wherein the

il i exhF BELBEH B cloh TG LB 8P ORE ACR from difforent

pﬁSh%&ﬁ ds/ e SRENtiplé¥d it o A 6lR4/PDRI.CONbi nat i on
(TF 5. The method of claim1 wherein the MAC- ehs

SDU i s segnented based on a current channel condition,

a se}ect

T L e T e e
DSCH médivheneiess eouteoiauvme@hpnpnot@bl dére WE(BDY) 3he method
after. segnentation is stored in a segnentation

CQIAPTIIREY " The method of claim 1 wherein reordering

PDUSreEél‘}méjMﬁf@JéEBEeMééﬂdthMtﬁmJ@V e multipl exed in
one MAC- ehs . Amrethod for generating a hig

speem:ﬂmwg thﬁk Mﬁbﬁ Sdaiela qomsseopfingbnfien fae @esls logical
&aﬂ}]erlol (MAC- ehs) protocol data unit (PDU), the nethod
compf’i si ng: receiving MAC-ehs service data units

( SDlisl)ﬂtllbluﬂxgrﬂhbgMAmeeMSD@lssbaSEllbniarioglcabchaamixb (10130 131 A

VAC. EReraiing taaxlsgtis PO Bops the mirifierad MaGHEs SDUS, 2

a&aaé Py i&qﬁdﬁ@ dtdea¥ddneMAT-EHES DU dddbextE™ast one MAC-
I\/AC—e S SDUs, a reordering PDU including at |east one

elpSDEhseesBintan MAE-chs SRUeingecammening MAgnehs SDY does

ted if the MAC-ehs SDU does
n%ﬁ%?airn 5&3*%%53%“ ﬁg PDU;, and generating a
MAC- @diﬁrﬁﬁl:g arMAC-étes PBU flom the ﬁ%rﬁ@BDUsrbqsed onipriority

afSiEiageq WifDeiie water el Ly b MAT b LS dedibgatgmst one

rébfrdglﬁém_v\herei n the MAC-ehs SDUs fromnmultiple

9. The method of claim 8 wherein the MAC-ehs SDUs from multiple
logical channels are multiplexed based on scheduling decision and a selected

transport format and resource combination (TFRC).

10. The method of claim 8 wherein the MAC-ehs SDU is segmented
based on a current channel condition, a selected transport format and resource

combination (TFRC), and a reordering PDU size.

11. The method of claim 8 wherein a remaining part of the MAC-ehs
SDU after segmentation is stored in a segmentation entity.

12. The method of claim 8 wherein reordering PDUs from different
priority queues are multiplexed in one MAC-ehs PDU.
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| ogi cal channels are multipl exed based on scheduling

deci sion and a selected transport format and resource
w@ooobitmasi on (TFRC). 10. The net hod of cl ai m SP@UTER™0$1003016

the MAC-ehs SDU i s segnented based on a current

- oeolce BBihERy sfndiingy Bigh S Mok sHBtediidnnel Gs-
DSCH). médiund Aeces® tdiitdol M AC-2hB) Frovérel @ata @nit PBLY)] the method

part, of the MAC-ehs SDU after segnentation is stored
CQIRPHSEqnent ati on entity. 12. The nmethod of claim8

wher.gl.B NOEG ] : | f t priority queues
are I(ra‘relucFlti pl% exedlelaﬁ s%ﬁé&ﬁé?e'ﬁf?gtséfgg%t Anet hod f or
gendnafaring thenMAC she&DUsim lai cokresipandishgdhsdfarcfor each logical
c]i HSI%?CH) medi um access control (MAC-ehs) protocol data
(PDU), the nethod conprising: receiving MAC ehs

ser \geirratih@ravidesing PDUSS frohithe MA CEHsBD W Etoedbinthebuffer,
ondi ng buffer for each l.agical channel;

in a corres
a Qb Erehei S bereseBmegteiishe sionp the NAE-ehsSIapus reater than
b1 : ehs SDU bei ng segnented if
at§ %ﬁgﬂ?g@ggerb?ﬁgé‘%%dgﬂggwi s greater than a
r e mannitinpjesingdhe fre¢rdering d1Ads baspdrnl4 logichl ¢haineel idgntitye and

reordering P ase a | agi cal .channel identity:;

o arieaning ATACTEE RIRC R R BRIt Rg ForfaRe FDUs based
ori 8 PrilityHEsbiPhEedBARBAhe RectdBFingPDYs.associ ated with

the reordering PDUs. 14. The nethod of claim 13

wherein the MAC-ehs SDU i s segnented based on a

currft Gf}?br‘ﬁ%’t%ﬁﬁg{%in? ri?f@heé)%ine BEMAE RS %‘éﬁlﬁ i QdfRknted

and Teésource co on and ‘a reorderi ng
badedenn 4 durrehe chatined donditivng b meledtedhtransport forensti axidugsource

rt of t C-ehs SDU aft egnentation is stored
oqipbinaBion L RRAD: o BpridsTioed DOt nod of ol af m 13
wherein reordering PDUs fromdifferent priority queues

are nmul tiplexed in one MAC-ehs PDU.
15. he method of claim 13 wherein a remaining part of the MAC-ehs

SDU after segmentation is stored in a segmentation entity.

16. The method of claim 13 wherein reordering PDUs from different
priority queues are multiplexed in one MAC-ehs PDU.

17. A method for processing a high speed downlink shared channel (HS-
DSCH) medium access control (MAC-ehs) protocol data unit (PDU), the method
comprising:

receiving a MAC-ehs PDU;

disassembling the MAC-ehs PDU to reordering PDUs;

distributing the reordering PDUs to an appropriate reordering queue

based on a logical channel identity;
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17. Amethod for processing a high speed downli nk
shared channel (HSDSCH) nedi um access control

wQ@ koagae3) protocol data unit (PDU), the met hoPICT/US2008/003016
conpri sing: receiving a MAC-ehs PDU;, disassenbling the

Q?de%n%%%sr I%e%‘.%r 'IﬁgUE Pyssed og SLITHN H E{AQ elajlle(:e number

reor erlng 0 an approprlate reordering
(I8Ned on a | ogical channel identity;reorderi ng t he

oo RnEMAL Sar Ay i oREBHS (SO BEH gaeReRid MAC

eRs3E0E)s R0 tRE 05 Rl M%?&&%nggpﬁtlé romthe reordered
reordering PDUs; reassenbling segnented MAC-ehs SDUs

to ama&eln@rhm semeedsMslﬁUehssﬁﬂang aJaA pdgw@l b’b&ﬁaieés 8DU; and
genefsgf’?ﬂ %%‘P&ﬁ%%@g@ e&émﬁ& Ng annel

(HSDSCH) nedi um access contr ol (MAC—ehs) prot ocol data

units (P the Node-B conprisin ogi channel
i dent8-ty P(N)eﬂpﬁdyr generppng Ritgh epefde @y%P@rsLared channel (HS-

DSWH)' écﬁﬁh{]?c B/%Qn i 21%1 ?I?A‘d -61s) PR6tBedl At SudiBREDUHRRNode-B

on a oglca entity, priority queues,
campmsingat i on entities for generating reorder| ng PDUs

fromthe It d PDL. .

| o eyt iy (EGHERD) Belpdine B P saplipigine
MAEehE Sela‘rlil&é detg®iits (SDUHGRBE opldUoBRENehA&f@IEddityon

a priority class basis if a MAC-ehs SDU does not fit

i nt d’I&OTPfé’o‘i‘éﬁﬂeﬁng PDU; and a priority queue
mul td "meéB%Qox? ”fehgﬁé Of‘orgeg%ﬁ[e?étiﬂhg PeoW pDRY i‘rf)‘ﬁ the

MAC- ehs I nc Ing at l'east one re ng PDU.
e plesed MA@#ehs ISDIds ,JBrachdering\ PDREinvikding lap Jescit Mae:Mah@ ehs

SDEF PRl GoRbrett s MAPLRCRPY 5opmBat, 4 MACKEY SDU being

segmented on a priority class basis if a MAC-ehs SDU does not fit into a

reordering PDU; and
a priority queue multiplexing entity for generating a MAC-ehs PDU, the
MAC-ehs PDU including at least one reordering PDU.

19. The Node-B of claim 18 wherein the multiplexed MAC-ehs SDUs are

stored in a corresponding priority queue before generating the reordering PDUs.

20. The Node-B of claim 18 wherein the reordering PDUs are generated
from the multiplexed MAC-ehs SDUs and the reordering PDUs are stored in a

corresponding priority queue.

21. The Node-B of claim 18 wherein the MAC-ehs SDUs from multiple
logical channels are multiplexed based on scheduling decision and a selected

transport format and resource combination (TFRC).
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20. The Node-B of claim 18 wherein the reordering PDUs
are generated fromthe nultiplexed MAC-ehs SDUs and

wo b@sneastering PDUs are stored in a corresponePiCTgsS2008/003016
priority queue. 21. The Node-B of claim 18 wherein the

mul (P ot MR8 BheaisR af v PR thg PRGN SHG o segmented

basddesr &@uirend %H@ﬁﬁelf@hmﬁon@ AGele2tcl trafsportifordddt £l resource
(TFRC). 22, The Node-B of claim 18 wherein the MAC ehs

casppinagiond FFR(Deand ageardoring RDUrdeR: channel conditi on,

a selected transport format and resource conbi nation
(TFRC), and a reordering PDU size. 23. The Node-B of
cl ai 23.18 Tie=NederBaofr daim A8 whepeint a cémaimeng/parteif$hEMAC-ehs

ek segnmentation i ored in a tation entity.
SO S SHEheR BHR e elarit TS RrEPERPUE eI Bor 1y queus
mul tipl exing entity nultiplexes reordering PDUs from

dlfferent priority queues in_one MACehs PDU. 25.
d%4 B fBie Neoderhof elgim 1 whergindhe RsigTityAuengpalfiplexing

toc Otl ﬁgg%| W%Bg%ﬁ@%gﬁ G c?gn{p\){? I%I?Egg in one MAC-

ehquEDék for buffering MAC-ehs service data units (SDUs)
for each |ogical channel; |ogical channel identity
(LCH 1D multiplexing entities for nultiplexing the

MAC-241s  SONde Bl geReratin@@iHigh sﬁéeamednunak@hbréd/channel (HS-

segnentation entities for generating reorderin
mpdium pegess exrtgo N etehsiprodocod dataonmis (PR )Pths Node-B
%ﬁ@.‘yﬁ‘ g at | east one MAC-ehs SDU and/or at |east one
"SDU segnent, a MAC-ehs SDU being segnented if
t he diiestfor Bufering MAGtehsiservind data uribs (D UsyfdP@dch logical

and a priority queue nultiplexing entity for
c%%‘f%iati ng a MAC-ehs PDU fromthe reordering PDUs

bas egdefal enmiéltmeﬁstfqumqm Wdltiplding BREiEIRS rcﬁgma exing
t he MAC-ehs PDU including a easP one reordering

the MAC-ehs SDUs based on a logical channel identity;

segmentation entities for generating reordering PDUs from the
multiplexed MAC-ehs SDUs, a reordering PDU including at least one MAC-ehs
SDU and/or at least one MAC-ehs SDU segment, a MAC-ehs SDU being
segmented if the MAC-ehs SDU does not fit into a reordering PDU; and

a priority queue multiplexing entity for generating a MAC-ehs PDU from
the reordering PDUs based on priority associated with the reordering PDUs, the

MAC-ehs PDU including at least one reordering PDU.
26. The Node-B of claim 25 wherein the MAC-ehs SDUs from multiple

logical channels are multiplexed based on scheduling decision and a selected

transport format and resource combination (TFRC).
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26. The Node-B of claim 25 wherein the MAC ehs SDUs
frommultiple | ogical channels are nultipl exed based

woroosakaaul i ng deci sion and a sel ected transporPCT/U82008003016
and resource conbi nation (TFRC).27. The Node-B of

! P en M Ao o PEACERL SO S

basyd'®i a 2Gfrent shahifél coadihidingtiselectedffahspadrt foranat and resource
reorder| n% PDU si ze. 28, The_Node-B of claim 25

bingtiond TFRG; ﬁmgrﬁaﬂermg PRU e ehs SDU after
segment ation is stored in a segnentation entity. 29.
The Node-B of claim 25 wherein the priority gueue
mul 1281 exTigNede-B of alaiim Rp Ivehezeirr 2 verdaining pROL the MAC-ehs

t t . 30.
SH pfeERiesRenBhion e FS e p dreesaltR ik char ed
channel ( HSDSCH) rredl um access contr ol (MAC—ehs)
prot ocol data unit , _the Node-B conprising

queu%% ofhe)Noded g clme %nwheesipithe RIATHY AHAUS ‘pultiplpxing
e i e L

ebs BD&H in the buffer, a MAC ehs SDU being segnented if
the size of the I\/AC-ehs SDU is greater than a
remai ni ng size of the reordering PDU;, |ogical channel

i dengo.t y A Node!Blor gbhérabing4l kﬁ%gﬂée'dtdo%lﬁﬂkr shared channel (HS-

nul_ti pl exi ng the reordering on alo
Ds¢dhrapdiuge acgesy contrel (MQTe@ﬁ? prptefed datapmit( BDE% the Node-B
ccﬁﬂf) for generating a MAC-ehs PDU fromthe

Baxed reor der | ng PDUs based on a priority
ass omuea.tee dombuffetihg MACreharsengcdDaka units (SDUsNaoteeath ddgical
cl aim 30 wherein the MAC-ehs SDU i s segnented based on

1%1 Tent channel conditi on a sel ected transport
f or n@dgndiflati6n eHtitiRs re!o¥&e%) PBUL ffom the MAC-ehs
reordering PDU si ze. The de- of cl ai m 30

Sl goredhin thebwifery apMAC -els B heingesegmented if the size of the
MAC-ehs SDU is greater than a remaining size of the reordering PDU;

logical channel identity (LCH-IS) multiplexing entities for multiplexing
the reordering PDUs based on a logical channel identity; and

a priority queue multiplexing entity for generating a MAC-ehs PDU from
the multiplexed reordering PDUs based on a priority associated with the
reordering PDUs.

31. The Node-B of claim 30 wherein the MAC-ehs SDU is segmented
based on a current channel condition, a selected transport format and resource

combination (TFRC), and a reordering PDU size.

32. The Node-B of claim 30 wherein a remaining part of the MAC-ehs
SDU after segmentation is stored in a segmentation entity.
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SDU after segnmentation is stored in a segnentation

entity.33. The Node-B of claim 30 wherein the priority
woee@aa1amat ti pl exing entity nultipl exes reorder POUPDOE003016

fromdifferent priority gqueues in one MACehs PDU. 34.

Aw rgl es L Rloses

a hi%*] srSJI‘ehedﬁ(r‘}g\';'\‘l/nﬁfI agﬁhar e‘g%{]anneF{Lﬂ)ﬂ%ﬁﬁ Eﬂtﬂﬁ?mg

etiyemaltiplekéOteorddiin g RDUfroxnaliffbrethd paiority iqueéd dn odd A C-
onprising: a hybrid automatic repeat request

el}%—ﬂﬁg entity for receiving a MAC-ehs PDU, a

di sassenbly entity for disassenbling the MAC-ehs PDU

to reordering PDUs; a reordering queue distribution

ent i34 f ok wikiebdss tmmndgrQCH@enm&r(N@FRH@;f@Dwessinga high speed

AERBRRPH £l ARy ARG fREReR P Brb B G A ppgocol

daﬁmﬁe(PDW)HlHéswmeomPnamgr ansm ssi on sequence

nunber di sassenb entjities for disassenblin
MAC-2hR¥D %@Pvt%afd&fe&eahrq%leeéﬁﬁl} PRt itycigr Eereang a MAC-ehs

-ehs SDUs fromthe reordered reordering PDUs;
redssenbly entities for reassenbling segnented MAC ehs
SDUsa tisassemablygntity fivAGisaksenthlihg thredMACehs PDIf 40 medrdering

Pbgﬁ*gtity (LCH 1D denultiplexing entities for routing
| ete MAC-ehs SDUs to an upper | ayer.
a reordering queue distribution entity for distributing the reordering

PDUs to an appropriate reordering queue based on a logical channel identity;
reordering queues for reordering the reordering PDUs based on a
transmission sequence number (TSN);
disassembly entities for disassembling MAC-ehs service data units (SDUs)
and segmented MAC-ehs SDUs from the reordered reordering PDUs;
reassembly entities for reassembling segmented MAC-ehs SDUs to an
original MAC-ehs SDU; and '
logical channel identity (LCH-ID) demultiplexing entities for routing
complete MAC-ehs SDUs to an upper layer.
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