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[0008] The present invention is related to an inproved
an\@maregerUL radio resources on a short-term basis more efficiently than the

RNC, even if the RNC retains overall control of the Node-B.

[0006] One or more independent UL transmissions are processed on the
enhanced dedicated channel (E-DCH) between the WTRU and a universal mobile
telecommunication systems (UMTS) terrestrial radio access network (UTRAN)
within a common time interval. One example of this is a MAC layer hybrid-
automatic repeat request (H-ARQ) or a simple MAC layer ARQ operation where
each individual transmission may require a different number of retransmissions

to be successfully received by the UTRAN.

[0007] SUMMARY .

[0008] The present invention is related to an improved MAC layer
architecture and functionality for supporting EU. A new MAC entity for EU
called a MAC-e entity is defined and incorporated into a WTRU, a Node-B and an
RNC. The WTRU MAC-e handles H-ARQ transmissions and retransmissions,

priority handling, MAC-e multiplexing, and transport format combination (TFC)
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architecture and functionality for supporting EU A

new MAC entity for EU called a MAC-e entity is defined
wa@oasiimsoor porated into a WIRU, a Node- B and anp@MCS200$1€14876

WRU MAC-e handl es H ARQ transni ssi ons and

retransm ssions, priority handling, MAC e
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rettramsmssgn@ renhanced dedieatedichanneld E-Raha seked wing and
aSHEMARp bR, ThE RSCOMAC. LR db(iats SRTUbLARL IR émd

y provi i'n- sequénce rver
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fromthe foll ow ng descrlptlon of a preferred
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[GhaM N9 e1oed detalldPdrdersiaddidy of thSindelifthadbahad Eoﬁ{ the
a Wreless communi cation systemin accordance with the
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oo BB Lo, S35 RIS o BRELANREE

[(IU 12yr am CFlgﬁm & @blbk HegramefiawiaclédRidmmunication system in
accordance with the present invention;

[0013] Figure 2 is a block diagram of a protocol architecture of a WITRU in
accordance with the present invention;

[0014] Figure 3 is a block diagram of MAC-e architecture in a WTRU in
accordance with the present invention;

[0015] Figure 4 is a block diagram of MAC-e architecture in a Node-B in
accordance with the present invention; and

[0016] Figure 5 is a block diagram of MAC-e architecture of a WTRU and a
Node-B along with signaling process between the WTRU and the Node-B in

accordance with the present invention.



accordance with the present invention; [0015] Figure 4
is a block diagram of MAC-e architecture in a Node-B

wo moagcsoedance with the present invention; ande¢D03B)s5/014876
Figure 5 is a block diagramof MAC-e architecture of a
WRUand a Node-B along with signaling process between
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i nvention.[0017] DETAI LED DESCRI PTI ON OF THE PREFERRED
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access point or any other type of interfacing device
deviceiimp watedess enyionmemént . [ 0019] The features of the

ent i\ventj ' ed | .
BT o1 o PR, ST ot R0l Rl Beltn@iporated into an
irtegiated icirguid (D) o1 beldenfifured tir racarmgt tomprisingpo nartisude of
,‘lttoozo Figure 1 is a block diagramof a wreless

g PELRE CAPRIPEPET 10 i n accordance with the present

[0020ENt | OIFigdRE] RYShIBER &ﬁéﬁ&ﬁﬁf&%ﬁelé’ss%ﬂﬁnﬁ-ﬂgati&l system 10
Node- B 200 and an RNC 300. The RNC 300 controls

ingesordancewigpeareeamtigvensioni Fhe pyrgerElOsampmsesa WERJY 100,
t\he A 0] AT TYR=Y .

2 NeER 260 g RUG, 00 HHRNE Sl ot B operation by

caifigiritig BUIparaature forrthe diod e B2(00eandhd &V ER UBOOwaelnas indtial
WRU,100 and the Node-B_200, E-DCH 102 is .

R PO JeY e et g B RS PO ER & aYe3lsblg channel

réfdtrdes PeFNoda! 15 NB &t 2R the WER WYY aHAG healsiRe-B 208] £h E-DCH
request to the Node-B 200 via an UL EU signaling

182 dnersblished fpnsurnosting &U t1aasmasiiors. 200 sends a rate
[&fﬁ?t to ﬁg}qﬂ-%‘&]tgaqgm\ﬂkﬁo&, QRWT% 1(0|8|'s)en5§J asxjag@?éduggt to
the Node-B 200 via an UL EU signaling channel 104. In response, the Node-B
200 sends a rate grant to the WTRU 100 via a downlink (DL) EU signaling
channel 106. After EU radio resources are allocated for the WTRU 100, the
WTRU 100 transmits E-DCH data via the E-DCH 102. In response to the E-
" DCH transmissions, the Node-B sends an acknowledge (ACK) or non-
acknowledge (NACK) for H-ARQ operation via the DL EU signaling channel 106.
The Node-B 200 may also respond with rate grants to the WTRU 100 in response
to E-DCH data transmissions.
[0022] Figure 2 is a block diagram of protocol architecture of the E-DCH
102 in accordance with the present invention. A new MAC entity for EU called
MAC-e is created in the WTRU 100, the Node-B 200 and the RNC 300 to handle
all functions related to the transmission and reception of an E-DCH. A MAC-e

entity 120 is incorporated into the WTRU 100 between a MAC-d entity 130 and a
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channel 106. After EU radi o resources are allocated

for the WIRU 100, the WIRU 100 transmts E-DCH data
woe@sti®2E- DCH 102. I n response to the EDCH  PCT/US2005/014876

transm ssions, the Node-B sends an acknow edge (ACK)

or nonacknow edge (NACK)for H ARQ operation via the DL

pﬁ&éléallqgfér' (PErORaANREN 18 0Fhe MC Mol iR tREWTRY 1Rdrifles H-ARQ

respon rate grants to the WIRU 100 in response
tms@&@@ﬂs@aﬁaetmaﬁmss@%psorlfmahm YAemulsipdexing, and
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hikdlee 'HAARQ ftoindohissiahk Qﬂld]\Mrﬁlsnﬁsmbﬂﬁt BDCH sdhediliiy) and

10 t he _Node-B 20 t he 300 to handl e al
Mﬂfg@tqeaml tiplexing &a‘&a‘? @%%5@&1%&?%0% mate the #BW 0to

Alvids LEL u%nk/meﬁv%aﬁd td Rlnlke édimmg att @skal ﬁb& ditRrent
V\7I'RU 100 etvveen a entity 130 and aphysi cal

- Nodgds. (PHY) entity 110. The MAC-e 120 in the WIRU
| es [ n t
R0 = i g A A 65 AR 30 finectue o o
W?EIEHCIOOQI& ao\%ﬂ%ﬁcﬁ wagDtlenpiebynti imventdo. pd‘hatmeJIhm(t-belzo
Node- B 20 C a es H Al ra .on
cqrapriseis LY r@'ﬁ%re@e%iﬁ@s@%ﬁﬁygﬁ SReSBty Bbdling entity
19 E ¢ RLIRM i iPentityMY6 s dei HIARG 28tity 128 ‘IQﬁQﬁ'ld‘B@ﬁioted that
into the RNC 300 fo provide in-sequence delivery and

Figurhahi provadest as ag efamaple offprefertid exmpedimend @@ present
u[avr %ﬁ%%’e@t ur e%ltﬁe aeﬁﬂ%ﬁ%lsgg%nsiﬁﬁg cor %fg}]& ge %lﬁ(ﬁ%ge% into a

cihanarMACfuaotiond. entite avd Rhia Wi fant@oncmap bedamplaneitidd by

rate ieq est[ang nnent entity 122, a priority
MPAA AT 169§ 1Rt §Blaties; TEC sel ection entity 126 and an

| [0322RQ entrdey E@%‘até Qe&&&%gslgﬁn@ﬁﬁ %ﬁtlggaItZZFisg Péﬁ)or?l?lbfe for

provi ded as an exanpl e preferred odi nent
reguesting radio eesouspesrun ﬂmaNOdq‘IB 28 wihendhe Wik 108 has E-DCH

S PO RSB S 802, FATER et oo
ohépf £trffiecblimerindieator, 4 esfuiestedaiate nale, @ TFIQ index, and traffic
volume measurement (TVM) quantities for each data flow. The rate request can
be sent to the Node-B 200 via either physical or MAC layer signaling. Rate
requests are generated based on radio link control (RLC) data TVM. The TVM
may include traffic volume of data for E-DCH transmissions or optionally may
further include data awaiting retransmission with active H-ARQ processes.
[0025] When the WTRU 100 receives a rate grant, (i.e., rate and/or time
scheduling), from the Node-Bs 200, (the WTRU may receive the rate grant from
more than one Node-B), the EU rate request/assignment entity 122 notifies the
priority handling entity 124 that resources are available for transmission of the
data. The received rate grants determine the E-DCH transport format
combination set (TFCS) subset, and/or start time, and duration (optional).

[0026] By sending the rate request, the WTRU 100 may ask the Node-B
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[0024] The EU rate request/assignnent entity 122 is

responsi ble for requesting radio resources fromthe
wobasAB0200 when the WIRU 100 has E- DCH dat a WedT/URD05/014876

tobe transmitted via the E-DCH 102. The EU rate

request could be one of a traffic volune indicator, a
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neasurenent (TVM_ quantities for each data flow The
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cqutriel, WrRNoieyB rZl0empy send paraanejernthat wRreRsRE thpayailable
i frefiE ik ovithfh bt Eitped BAURRLC BEOICAPTRRRIG R dote todiro
niode o fifone Sindrcgduaingi ladditéorfadr ittedfaremcasi ddnofwahethdatean be
The recei,ved rat ants. deternmne t E-DCH t ransport
AfSIREOED o HCON LB P FopRy et ther alfosbesy GRnSiiay power the
WTRE, 100Ndaf WsetdrEU tPisntBabas irl $He2Gle Byantendi ng t he
rate request, the WIRU 100 may ask the Node-B200 to

(Q02dhge t Hehespriomty kandingentity idsmapagesthe gesigrment ghdata
_ 1 hi
b} HRCE-ERECHBhet MEBARiE Pho PSR o BBl Belled on
tismsthissiac hieddibaclg ftoni cassatinted UPdaEV tsigrtabimgNositheB 30@ew
to provi de buffer occupancy and/por_available transm.t .
RARGEYSNI0R 6F Al PR SToP s deterainedi FRHECBRPTS, g Gopefentity
(ID)&ndas 8n Sn R nFBY st Hurh B (BB Gt dadh MAE GPotocol data unit
i ndi cator and transmission tine interval. For fast

(PRAVe issddtemined gT s TN nBigue dg cadrprienity dass wibhiaap B-HCH,
| _

affRs BRACBALATEL Bhch hOG dat e BLOERCTpeloASIG SHd ARunfty handline

eNWiiEls] 24n niegt preampt aletnanemidsiommoi nibwed umiicrityaddid.i oAamew

S 0 SRS iRtk S35, B BT ARFRY i S
rét?€nsmission of lower priority data at any time to support priority handling.
. [0028] The TFC selection entity 126 selects a TFC for the data to be
transmitted on the E-DCH 102 according to the information signaled in the rate
grants, and multiplexes multiple MAC-d flows into one MAC-e PDU. The rate
grant may be either absolute grant or relative grant. The absolute grant
provides an absolute limitation of the maximum amount of UL resources that the
WTRU may use. The relative grant increases or decreases the resource
limitation compared to the previously used value.
[0029] The TFC selection is subject to maximum allowed transmit power,
and the corresponding TFCS subset allowed by the rate grants from the Node-B
200. TFC selection is based on logical channel priorities such that the TFC
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WRU 100 may use for EU transmissions in the rate

grant. [0027] The priority handling entity 124 manages
wo besaswegnment of data fl ows and H ARQ pr ocesBEEUS2005/014876

according to the priority of the data. Based on

transm ssi on feedback from associ ated DL EU signaling,

s@bdthl nfxaek rﬁ@%ﬁ&h&@loﬁr off Eig'h@?iimo%ﬁbrodhths The allowed
det erm ned. Furt hernore, é&lﬂeue identity (1D and

cambinghions o MACduBore im and MACFESRP Y, ovhigh dh comfigured by the
Rer(? 98 g!soq:%}xﬁﬁgﬂadtm seﬁ%m?‘cthg gpgr m ned. The TSN is

0 eac ass Wwthin an E-DCH, and i s
[0030} e mentée H-OYRQ anhtmm ltaidedd Ibthe tagk thab alrd nequirbé for H-

iority hapdl| ntlt 4 may preeppt, .
ARG prokachss The AR E sty 178 5 reapniiblefof stoing MAC-e payloads
ahd PSR sisHtARg Gher i O BRS caRb b4 famédciaaxasnﬁaaoﬁ €Th8 H-AR} tlty
I nstead of a pending retransm ssion of |ower r| ori

1% maysuppest multiple mstanpesr(H-ARQoprocssspainef tha gl ocol.

e ey bR B e ARG bR R 5%*?4& *ﬁ'g}ﬁ JTRU

10te i nformation S|gnaled |n the rate grants, and
I |ple es mul ti I nf.o one
[dﬁéré r at e)iﬁraﬁFﬂrdﬁ’& ‘B@l\‘m}"? H][é‘ise’é‘o’élé’ pHeG %’ﬁﬁwﬁfﬂm’“ %JARQ 18
pf‘éﬂn%.'b'l))/ ﬁnﬂ ﬁﬁhtedThPhéi@,ﬁﬂE AT 3pbraRionvik %ﬁ§e@6h synchronous
absol ite 1imtation of the maxi num amount of

Dile&GKransbNAKdt and émwe@wsmﬁeoq%mﬁ@ gr ant

0 2525 Bln B PAOAL M SERHACE 0T e i o

2G@ilﬁ@dcbﬂha.nlcs withhjhe piredent imventiom The Nedd-B MavG-a220 comprises
t . ' TF t

I e e

oRAREXC-RntiOPLI®s ﬁ@ﬁ?&lﬁ% ﬁ%dl@éd fot 88cISWARU 83d ohd\®heduler is

TFCsel ecti on maxi m zes e transni ssion of higher

ppaferabily wrovided fatheach cebhe dlhe aehadaderoA22 ananages E-DHscell

@?ﬁ which is configured by the RNC, are
réﬁggg&ggr%@?e% I'h 'selecting the TFC. [0030] The H ARQ

(00381 ty 1ZFhewehedder 222 mhhagésdsDCH hedouddes betepenr WHRUsrand
P{@ﬁ&g{ggéq%ég l,\lﬁeseég(gwl‘_%g RQqueg;%s %rgm]\%ﬁ‘lilfs {(?0 Qﬁg gcl:hbeldiler 222
generates rate grants and sends them to the WTRUs 100 via DL EU signaling
channels 106. The rate grant provides information that determines the set of
TFCs from which the WTRU 100 may choose and indicates the maximum
resource that a WTRU is allowed to use for E-DCH transmissions. The scheduler
222 controls reception of rate request and transmission of rate grants on a
corresponding EU signaling channel. Alternatively, a separate control entity (not
shown) may be provided in the Node-B MAC-e 220 for reception of the rate
requests and transmission of rate grants and the scheduler 222 may be provided
" out of the Node-B MAC-e 220.
[0034] The demultiplexer 224 demultiplexes MAC-e PDUs into MAC-d
PDUs. MAC-d flow to MAC-e PDU multiplexing is supported in the WTRU 100.
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and retransmtting themin the case of a failed
transm ssion. The HARQ entity 128 nay support

wordosiipdoel | nst ances, (H ARQ processes), of thepdtF/BER05/014876
protocol. There may be nore than one H ARQ process for
the EU configured at the WIRU 100. [0031] In

l\ﬁﬂﬁ [IREEd YolvB c&x‘i‘ Be w&&%?&d fold Mﬁé‘W'I‘RU aﬁd §é[1‘i‘6$‘ﬁ1%ﬂ‘t‘?bl§xed in
referably inpl'emented. Therefore, H ARQ
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a?riﬁ ge”,{lgé%ﬂg"d,’\% gﬁocmgxgm dowai h thié demluggﬁiniéen' 2%‘2”““}@”1“0‘19-3
defemifR PRy ﬁ&@ﬁ&@ﬁ%mﬁ%cﬁﬂ” Ing, and BIAC-e PDU

ré&d&lﬁgup{ﬁo Snfddt vy theZ2QCigbopr ef erabl y provi ded
for each nd one scheduler is preferably provided

[GO@#S] each Resrrderimhmaydiecprifamedzithexindhe MACte where
e 0)
e RERRE o MBI Koy, (LI it MIRE Betpng back o
Finoeez sen: RBEG AMACre B30 entldoesi sedrierimiVieritity 1f00, rebidering
schedul enerates r ts and. sends themto
r?%?é"ea#ﬂa&g qéélg "ﬁf%‘?‘ﬁﬁ%‘i’g‘%‘\lﬁgi CABSHissonsgguenggrumber
(TSR Mm@ qugy WABS corl¥bOutivd TSNstd?@tdeﬁ%x%ﬂrfb RS d‘iga%sembly
set of TFCs fromwhich the WIRU 1 may choose and

furrcdlocaaeé PRYsnwitbmanmiesingrlower h’ESNaawmtu deliviereshdd the
d}s%g rfuﬁct[i)%_l ? QL&?&%‘P; fur-lr& Icegr? l s Ghe %&KC e he?der
ionof ra an

con rece e reques FANSHi 680N 6
before sgﬁ@mgsmotm a lnghexemndl The RNE€i palindadeshanplatality of

Al ternativel ara ont entlt not . shown)
r%@%@% BPS\’/‘F%‘@H reqrdp M@ff Pglﬁy F@éé‘iﬁu on
[6Y36! he T akghk %&ﬁh@tmofdeaﬁ%% &tf&an&{ itk RNIC MU G-¢, the

and the schedul er 222 may be prOV|ded out of the

Nuded BOMnasses ke HARR arocee nderher 1ibh she supeasfully decoded
dg%n%l Ehe%ﬁéeﬁmwge %I-A%é p{'(ﬂ:ggs W a(iiso be implicitly known by the

time of reception at Node-B passed to the RNC. The H-ARQ process number may
be implicitly derived from either a system frame number (SFN) or a connection
frame number (CFN) along with the knowledge of the H-ARQ process allocation
scheme in the WTRU 100.

[0037] The H-ARQ entity 226 generates ACKs and NACKs indicating the
delivery status of E-DCH transmissions. One H-ARQ entity may support
multiple instances of stop and wait H-ARQ protocols.

(0038] Figure 5 is a block diagram of MAC-e architecture of a WTRU 100
and a Node-B 200 along with signaling processes between the WTRU 100 and the
Node-B 200 in accordance with the present invention. When the WTRU MAC-e
120 receives data from WTRU RLC layer 140 to be transmitted via an E-DCH
102 at step 502, the EU rate request entity 122 sends a rate request to the Node-
B 200 (step 504). The Node-B 200 responds with a rate grant (step 506). Upon
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PDUs. MAC-d flowto MAC-e PDU nultiplexing is

supported in the WIRU 100. Multiple MAC-d fl ows can be
weonsiigoeed for oneWRUand can be mnul ti pl exed Par/ubkmo05/014876

same MAC-e PDU. The conbi nati on of MAC-dflows that can

be multiplexed in one MAC-e PDU is configured by the

ré%bﬁaﬁﬂqhe Paee gpdnttl peredrdbGeguddtdntRy qzéexmﬁﬁéspdh%%nty
- into MAC-d by the demul tipl exer 224. The

haedhing mpllté% ﬁ@afrmyllm@gqmlces wem@tlabl@rfom‘@mwswn of the data
B0 A ety Haaed B2 AL BBk Br S s an
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with thie¥séighed BOAREY roeest 9fAine s DIE1 62 ERE5 T C'PBQNBHe 5200

the recelved transm ssi on sequence nunb

sqmssa fepdbacksigread thropgh PIhE Unsigngling dm@l ﬂéGT fstep 516) If the
BRI INNOR PG AR bR nlinblld AL AR UL 519) or

nthiydaserdismifted afes anodnrw velk: graat M¥eceivbe éxdep 5pef. or e

S ng it to er layer. The 00 |ncludes a
l%%§f al it W&ow@o&&eﬁﬂgea aad é’%enF‘%‘Fter‘)g 6?18 Sresegt ppYNtion are
d@écﬁﬂ)eg iih 1R SRterPéd Ghbddinfeh@Singartib Qa3 8dmbihakidgs Qa%ﬂ@ feature

hat the reordering is performed in the RNC MAC- t he

ow@@:@tm heaysessalope withgrd the sthersfeatittes rang <clhrr1ents of the
0
plsérﬂgﬁg(z éf‘nﬁay ?fﬁg gggld\lraq'?qtﬁ CBI?)P}IEEIR(E\%%I oqt%lﬁuﬁlt Hﬂfé'?%atures

anéelaMentm ofithd\meee® 1pammh to the RNC. The H ARQ

rocess er ma be i.nplicit erived fraomejther
@v@ em f Mﬁﬁ ﬁse(né#'r]«%lm%il%%?eﬁ%weawhe%awetm the
pkdtEbd %Mlﬂehf‘ bther knewtRAgewRicht AR FitMRR tHe06RDE of the
aI location scheme in the WIRU 100. [0037] The H A
instentioy ap petlipedinghe slajgrbelomawilliakapparantiatthage siilled in the

elivery status of E-DCH transm ssions. One H ARQ

entity may support nultiple | nst ances of stop and wait

H ARQ pr ot ocol s.*



[0038] Figure 5 is a block diagramof MAC-e

architecture of a WIRU 100 and a Node-B 200 al ong with
w@e@saliorg processes between the WIRU 100 and p&EUS2005/014876

Node- B 200 in accordance wth the present invention.

Wien the WIRU MAC-e 120 r e|v s data from WIRU RLC

| ayer 140 to be transmt an E-DCH 102 at step

qsh'a&fmg%iate request entlty 122 sends a rate
request to the Node- B 200 (step 504). The Node-B 200
res pbnds Anvmedim ragtess goairol ¢ntityfos eﬁlyandgplmnli@ére(il\mC@ﬁ ina

th uest _entit
wirdfosp AR et Tl WD, T AR S i a oge B, the
mewbﬁﬁmsmge avai | abI e for transm ssion of the dat a
(step 508). The priority handling unit 124 then
mul ti pl exicrate 5?‘&1%%55&%@{“%%‘”&#3’%9%@ Jpg @date request to the

N%HQ@' £ AYnbRit (li‘z?cap\ﬁh Qi ddhadked REddAeR: c}ﬁﬁﬁeﬁ(ETE)@ﬁ)oz{nd for

he data 1's selected by the TFC selection entit
ptcmemsg 8 1ate ggam recqived framethieN adedd smretspemsammthe rdte request;

assi gned H-A I QGeSS E-DCH 10 P
The Node-2B"2Yd ygleaﬁ@ g °p {lg%l{? s 0 rgoﬁ‘ssfgwr %%nghOf%ﬂ %ﬁa and
a &yﬁﬁdlduﬂ@mﬁﬁa RéEat 2uebSIEEARR) Brocetd intdecoriiarethinitk piisrity of

the data may be autononously retransmtted (step
t@l@*}taterber?ﬁ*}nsé%‘ t8iransmitted after another rate grant

|5 recei yatlaf§loPforAd contiiiaPdn ATFHA)QEBB i Entit§ b NefRting a

and el enents of the present invention are descCribed in
TFRefop tlad éahaeanénbodl rrent s in particular conbinations,

each featur n_he. sed ne W|tho t the
ot her fefﬂﬁé@g e eorﬁer sano]fnl hngtp})lree(%é?rmaccor ance with a

tremeedisiginfeedback flomahe Nuged®nbi nati ons with or without
ot her features and el enents of the present invention.
[0040] Wiile the present invention has been described

in terns gfe M- ero?fcﬁaﬁmeﬂ v@f@gﬁf R ate Geliést Y8 PeflolABE by
whi ch are within the scope of the invention as

smqhng neelof atraffi V@hanermd@@dtgwawequesmed dafagatam e TIFE index,end

e1 i n thseurar uax%st achda lainmed is: 1. A
&ffmn S P €hRanced upl i nk
(I\/AC— e) in a

3. The MAC-e of claim 1 wherein the rate request is transmitted via

physical layer signaling.

4. The MAC-e of claim 1 wherein the rate request is transmitted via

MAC layer signaling.

5. The MAC-e of claim 1 wherein the rate request is determined by

considering radio link control (RLC) data traffic volume.

6. The MAC-e of claim 5 wherein the rate request is determined by

further considering data awaiting retransmission in the H-ARQ process.
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wireless transmt/receive unit (WRU) that
communi cates with a Node-B, the MAC-e conprising: a

WO ados/11eguest / assi gnnent entity for sendi ng a PEL/ES2005/014876
request to the Node-B to transmt data via an enhanced

dedicate and for process a g

o - o BACES ofTReL KR ther e GEoToBl Rt st gne of
Etﬁeﬂeﬁans;ﬂ)rpfdrﬁrat tombaatiohRet @F(GS))éuf)Qét dIFNAGHSme of the E-
assi gnment of the data and a hybrid-automatic repeat

DG trassm(is$i0RQ) process in accordance with priority of
the data to be transmtted; a transport format

conmbi nation (TFC) selection entity for selecting a TFC
for 8.he d3ealAdhel oficlahin ARChewrin the fabe graitr fanthertihélndes the
the data. i dance with a transm ssion feedback
d\“?%}ﬂnt?féhﬂlg‘dgi%ﬂrﬁm%l%c- e of claim1 wherein the
rate request is perforned by sending one of a traffic
vol une indicator, a requested data rate, a TFC index,

and 9r af ffhe MGrenef ﬁba@ulr é'ﬂﬁemmquarﬁl‘?q i selected im ageprdance
?tha%—trs]m %@A&a&e\?ﬁg‘% ySi cal a g:rtpasr%sgﬁg&)%%r g&%ﬁ%rﬁ@%mg

tiahspord ifoaniatvdoarténatioi setr(AFES) eabses tallowet barthriratecghavt.a
MAC | ayer signaling. 5. The MAC-e of claim1l wherein
the rate request is determ ned by considering radio

l'i nky@ontrid MAR-Eof Gt Whatdih €he pHbrsy hﬁadlﬂi{geedms?uﬁmates

of claim5 wherein the rate request is determ ned by
agsigninent cehsater | Agwelapfteandarediviger et r aatiee s&logh ithe rate

rg%%sbléé%ﬁ%%%?ﬁng » The MAC-e of claim lwherein the

e gra | east one of E-DCH transport
format conbination set (TFCS) subset and start tinme of

the i i ’lthealoﬁﬁra SSIf%ﬂum 1 wherein a retransmission of lower priority

data may be preempted for a new transmission of higher priority data whereby a

new transmission of higher priority data may be initiated instead of a

retransmission of lower priority data at any time.

12. The MAC-e of claim 1 wherein retransmission of the data which is
not successfully delivered is initiated autonomously without a further rate

request.

13. The MAC-e of claim 1 wherein retransmission of the data which is
not successfully delivered is not autonomously retransmitted, whereby another

rate request is transmitted for retransmission of the data.

14. The MAC-e of claim 1 wherein the rate request/assignment entity
sends information regarding at least one of buffer occupancy and available

transmit power information to the Node-B.

-10-



8. The MAC-e of claim7 wherein the rate grant further

i ncl udes the duration of the E-DCH transm ssi ons. 9.
wab@sMso2e of claim 1l wherein the TFC i s sel ecPeniusnos/o14876

accordance with at | east one of a naxi num al | owed

trangmt ,po nd correspondi ng, tr rt .for.na
conbithat e SACEeEeitn, FIBetE the TRV teatty idplements
s cARbnouk0  H-HTQ MARhEreBf Glaismidyber of Nthd1efebdbatki tahd the
andling entity initjiates assiqgnnent of data flows
refrargmisgioniare synchrapized én theoW apgtthe Node-B.
request/assignment entity. 11. The MAC-e of claim1l

wherein a retransnission of |ower priority data may be
pr eeh@it e T'HeaM AL -a eficltimad sviexsinotheaftdiging s pn iabsaltiie grant,
ata whereb new t.rapsm ssi.on_of .hi gher prj ot.i
WA hsplate LtFHared 4BE riRus Aok & gl Fagources
th4wdle WTRO iy vdat a at any tine. 12. The MAC e of
- claimlwherein retransm ssion of the data which is not
successfully delivered is initiated autononously
W t hopt u r . . VG '
Nuhet B n TS SEAREE of B! CPERn thd xaf Bealliis & etk
whiktcimesdasks yr dizreases ok resownee limit atnemwnspared to the previously
recgr nsmtted, whereby another rate request is
ugy H%Hf’tted for retransmission of the data. 14. The
MAC-e of claim 1l wherein the rate request/assi gnnent
entity sends information regarding at |east one of )
buf f 8- ock tprdiem assepspoatohpntdty o5 sahprcedomlink (MAC-e) in a
: . o. B T .
Noe ¥ Pk Qubinlcdfe AP Rifcloss BpditRothe TR VPRI, the
Mw@readoynprisamgm ssi on of the feedback and the

retransm ssi,o re.synchroni zed in the, WIR nd t.h '
Node- b, " s Setlu TR hgpaeing, <Rhanfad ASHElER At (-DoR)
réfoRRdesi Ket@Be@ VPPRUL SN 8611 andyblidPi@ehiiet @Peadrudbte(H-

|imtation of the nmaximum anmpunt of UL resqurces
ARQ) entities for a WTRU and receiving a rate request from a WTRU and

sending a rate grant to a WTRU in response to the rate request;
a demultiplexer for demultiplexing MAC-e protocol data units
- (PDUs); and
an H-ARQ process for generating and sending a transmission

feedback in response to E-DCH transmissions from the WTRU.

19. The MAC-e of claim 18 wherein the demultiplexer results in
dedicated channel MAC (MAC-d) PDU reordering.

20. The MAC-e of claim 18 wherein the demultiplexer results in radio

link control (RLC) PDU reordering.

-11-



that the WIRU may use. 17. The MAC-e of claim1l
wherein the rate grant is a relative grant, which
w0 mpseewes or decreases the resource |imtati OPCT/US2005/014876
conpared to the previously used value. 18. A nedium
access control entity for enhanced uplink (MAC-e) in
Node2ls t HAxe MAVqraof taim \Biwherein the scheduler does not mclude
pltl[) H{nﬁ ceive unit (WIRU), the MAC-e conprising: a
r managi ng enhanced dedi cat ed channel
(E— resources between WIRUs in a cell and

R TR 8T 8 LE PRl oe A G i e Foreach

VWRERUiiARgh@Nodb®B.grant to a WIRU in response to the rate
request; a denultiplexer for denultiplexing MAC e
protocol data units (PDUs); and an H ARQ process for
gen ti 4SS i
eopihse e MAGER R 22 WIRDSH ¢ 2o AE{ R ovIfd g ench

céyp@veredfby:ﬂha iNnde B winadr thiah thewehddwlet miaphgosdf-D(AS nésogrdes for

V\{%@]cat?h nnel MAC (MAC-d) PDU reordering. 20. The

B IF%EFA m 18 wherein the denultiplexer results in
radio link control (RLC) PDU reordering.21. The MAC- e
of cl ai m 18 wherei n_the schedul er does not include
pri ofd-t of chgim Fwh m@ése?arer%?%ta% eRiprayided for

DR B B 0506 W B e
ppmfmetbbb'thﬁs@adhlecell covered by the Node-B such that

- the schedul er nmanages E-DCH resources for WIRUs in the
cell.

25. A medium access control entity for enhanced uplink (MAC-e) in a

Node-B that communicates with a wireless transmit/receive unit (WTRU), the
MAC-e comprising:

a controller for receiving a rate request from a WTRU and sending a rate
grant which is generated by a scheduler for managing enhanced dedicated
channel (E-DCH) resources between WTRUs in a cell;

a demultiplexer for demultiplexing MAC-e protocol data units (PDUs); and

an H-ARQ process for generating and sending a transmission feedback in

response to E-DCH transmissions from the WTRU.

26. A medium access control entity for enhanced uplink (MAC-e) in a
radio network controller (RNC), comprising:

means for receiving protocol data units (PDUs), each PDU having a
transmission sequence number(TSN); and

a reordering entity for reordering the PDUs according to their TSNs.

-12-



24. The MAC-e of claim 23 wherein a separate
controller is provided for performng a function of

wo emeilysorg the rate request and sendi ng a rat epQI/Es1005/014876
performed by the schedul er. 25. A nmedi um access

control ent i for enhanc ,u’ i nk ( MAC- i.n a de-B
t hat2 @é&%g entity of sfglrtl}earfgﬁar%rﬁné%@i rality of

rémaénﬁé/\li&&es fob fed¥Briflg P@UHWR!hQﬁffeﬁ:nQ QRIoERY Rlssd0r
receiving a rate request froma WRU and sending a

rate grant which is generated by a scheduler for

Tanags 19 ERNRGER, ESLahg aBI RSl DEL, LSRR SRy for

bet ween r
efibandeti whlandt near¥hssiony (MaAChe) ﬂﬁhawlmlefss teatddsit/receiek unit

PR ch sroramitater T # B8t 2h¢ gEbprpmprising:
ot anxfe'gie %)Q Yatd RPtENRNERLh viPan EnhEsled edf@SPchannel (E-

cont for enhanced uplink (MAGC-e) in a radio
Dé&nor k control l er (RNC), conprising: neans for

recej vin I ot o ) P
" el i s K pfodp ek raritidsio o BV 04N,
ent i feg¢eiividig 4 eatedrant)g t he PDUs accord| ng to their
TSNs. 27. .The G.e enti of claim 26 f
comﬁﬁwegah&/ﬁuﬂﬂtwabﬁ TeREGH a%q%%gﬁa ﬁ@é}rpﬁss for the data
ik ggyogﬂﬂc@gnap%rygﬁtp different priority classes.

d for processing data in a nedi um access control

e nt i sq}edtmg airhnspoztiforpiat pembinationi(EECH fes trapsmitting thegdata;
wi,rel ess transmt/receive unit (WRU) which

8m’run| cates with a Node-B, the nethod conprising:

r eceirdhsgitdingathe dadd via thieuskiznied H-ARE processhanced

dedi cated channel (EDCH); transmtting a rate request

to a Node-B for transm ssion of the data; receiving a

rat eggr anrhe AP Maith DY WHldeRUHRTRL FoduRBER performed by
request Rg) process for the data
sendlng one of a traffic volume indicator, a requested data rate, a TFC index, and

traffic volume measurement quantity for each data.

30. The method of claim 28 wherein the rate request is transmitted via

either physical layer or MAC layer signaling.

31. The method of claim 28 wherein the rate request is determined by

considering RLC data traffic volume.

32.  The method of claim 31 wherein the rate request is determined by

further considering data awaiting retransmission in the H-ARQ process.

13-



in accordance with a priority; selecting a transport

format conbination (TFC) for transmtting the data;
wapmstarsansm tting the data via the assigned HPRQS2005/014876

process. 29. The nethod of claim 28 wherein the rate

request i perforrre sendj ng.on of atraffic

vol ue i ridiec@eted %\fd ?laéa Whethia be 4pts EEDFERITFRICE-DCH

tﬁ'ﬁgp&rt @&fme& CHRIDUWIR I JTERE VTROB mﬂéuﬂ%@ﬁﬁ‘ﬁd/&ﬂstfa%uﬁé%tﬁ@EQDCH
The nmet hod of cl aim 28 erein the rate request is

tnamamssmrtsed via either physical |ayer or MAC | ayer

signaling. 31. The nethod of claim 28 wherein the rate

request is determ ned by considering RLC data traffic

vol us. 3he mhbthotef tlaiin 38 vwherein thé rateggrantfiirtiterinélades the

re uest determ ned. by further considering data
FQQ?féh?é‘}]Sgi'g 19195 t he H ARQ process. 33. The

rrethod of claim 28 V\,hereln the rate grant inforns

E-DCH transport format conbination set (TFCS) subset
and/ 3. stBhremethed ofclaime28wheyein th'ERCIS selaeted 3n accprdance
th rt
WL e8¢ ot B4l BP0 Erdnty BoRldh ablfid Biftespondine
tﬂ'almepmt fb@dlad)f conhlihatiaB® sehe(TRCEB)t bebsEEGilisvesk lbgctles channel
ﬁccordance with at | east one of a maxi num al | owed
PCAtOR: t power and a correspondi ng transport fornat
conmbi nation set (TFCS) subset allowed by the channel
al l ocation. 36. The nethod of claim28 wherein the ]
pri 086.t y Femadthed efitdlaiyn 28 whereis thes pyanitnthasdliagt entity
A [ t €
u}%%ﬁ%s ;gl i€ %f d:{efg i fl'i?voé) :J:f%z% %%:8{91 rre%] él%h e from tlbeS rate

4881 gnment
réqiRisPhssignment artstyi ssi on of lower priority

37. The method of claim 28 wherein a retransmission of lower priority
data may be preempted by a new transmission of higher priority data whereby a
new transmission of higher priority data may be initiated instead of a

retransmission of lower priority data at any time.

38. Themethod of claim 28 wherein retransmission of the data which is

not successfully delivered is initiated autonomously without further rate request.

39. The method of claim 28 wherein retransmission of the data which is
not successfully delivered is not autonomously retransmitted, whereby another

rate request is transmitted for retransmission of the data.

40. The method of claim 28 wherein the WTRU sends information
regarding at least one of buffer occupancy and available transmit power

information to the Node-B.

-14-



data may be preenpted by a new transm ssion of higher

priority data whereby a new transm ssion of higher
weedosnisyl data may be initiated i nstead of a PCT/US2005/014876

retransmssion of lower priority data at any time. 38.

The rret hod of aim 28 wherein retransm, SSI n of

dat dhinhi diererhof of et hPiPHH BaTo BRSO & theterdiiel and
t}?éﬁte@ §41a1n Whd %% hrébdd B tHeAWTRILENE Bhe N3fe-BINE

nmet f claim 28 wherein retransm ssion of the data

mhich is not successfully delivered is not

aut o rapsm.tted., wher.eh her rate

equit e r ot et RE X AU A Eotysg grant
w‘lﬁbh ﬁ_ﬂ%eldéﬁ tahatbsolfute liditatbh Mhhé giaximhen MhRLhS6f1JE resources

nforpation regarding at | east one of buffer occupancy

t}&}Hhﬁ\Y&TRyb‘lnéytuls%nsmt power information to the
. Node-B. 41. The nethod of claim 28 wherein transn ssion

of the feedback and the retransm ssion are )
syncht.oniThedmethodiod clabm 2&whereie therhte Bramiiis anetative grant,

R e e G e IR e il for Bk 1o preigusly
usdd ¥f1@eaxi num anmount of UL resources that the WIRU

may use. 43. The nmethod of claim28 wherein the rate
grant is a relative grant, which increases or

decrgpses, [RendPRe stc%sélhguseg O e QIRR b8 st Borfthél entity for
previ ously used va od for processing data

enhaltcedemlmﬂn AbsCsyi m: ) qud@.fB,eth? m%ﬁhf)@ eomprigimged upl i nk
th
a ; aliegglrvgl(ﬁja r:%\#:% reguést fro gewﬂgl% &QHE ?J/xl%gewg %ﬁf qgﬂ’ '?ﬁU)

ransm

( WI'Ridhed sl entharivgd elaaﬁatmlobhdadeb(al-Bd:}b)hmmmsélﬁnDﬁbbn the
transm ssions fromthe WIRU; sending a rate grant to
WRRUWRU. recei vi ng E-DCH transm ssions fromthe WRU;

and gending a rate grant to the WTRU;
receiving E-DCH transmissions from the WTRU; and
providing a hybrid-automatic repeat request (H-ARQ) feedback for the E-
DCH transmissions to the WTRU.

45. The method of claim 44 further comprising a step of demultiplexing
a MAC-e protocol data unit (PDU) into multiple dedicated channel MAC (MAC-d)

flows.

46. The method of claim 44 wherein the step of scheduling does not
include priority handling.

47. The method of claim 44 wherein the Node-B sends a correctly
decoded data to the RNC for reordering.
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providing a hybrid-automatic repeat request (H ARQ
feedback for the EDCH transm ssions to the WIRU. 45.
wab@smetobod of claim44 further conprising a sPepUSi005/014876
demul ti plexing a MAC-e protocol data unit (PDU) into
mul ti pl e dedi cated channel MAC ( MAG d%\lfl ows. 46. The
net ofThe| Byethadsofplaim; 47 twhergine theyNode i gemds gn dd=RQ
[ | ORl ' ~ The nethod of claim
P %%@%ﬁ%ﬁftoggﬁ%%jgéi%&]gg%d@qg‘egﬁ?éctIy decoded dat a
to the RNC for reordering.48. The nmethod of claim47

wher g| n e Node-B.sends.an H-.Al SS nu r r

the Hboodiis ad oA 1ARiRersin SO SH BT ARH Rrocess
nthhbéP fir €hé dédode Rkt atesin \eethe A sYEtARPr Mine GRS sher bFARbnhdtion

the decoded data fromeither a systemfranme nunber or

frameontreben- on frane nunber. 50. The nmethod of cl ai m 44
wherein one MAC-e is provided for each WIRU in the

Node- B. 51. The nethod of claim44 wherein one

scheiill elThesmptlodi afediaiiro 44 edvdreinedne MAGkas Nocad& farcénch

bR e N bnai ng cor 1 s Tor IR

51. The method of claim 44 wherein one scheduler is provided for each
cell in the Node-B such that each scheduler manages E-DCH resources for

WTRUs in the corresponding cell.
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