[001]MAC LAYER ARCHITECTURE FOR SUPPORTING ENHANCED UPLINK [0002]FIELD OF
INVENTION [0003]The present invention is related to a wireless communication system including a
wireless transmit/receive unit (WTRU) and a Node-B. More patrticularly, the invention is related to
medium access control (MAC) layer architecture and functionality for supporting enhanced uplink (EU)
in the wireless communication system. [0004]BACKGROUND [0005]Methods for improving uplink (UL)
coverage, throughput and transmission latency are being investigated in Release 6 of the Third
Generation Partnership Project (3GPP). In order to successfully implement these methods, scheduling
and assigning of UL physical resources have been moved from a radio netwaork controller (RNC) to the
Node-B such tH4tihe Node-B cahiffaké HeRi&; RPVREE &G urces on a short-term
basis more efficiently than the RNC, even if t rall control of the Node-B. [0006]One
or more independent UL transmissions are processed on the enhanced dedicated channel (E-DCH)
between the WiPRBland a universal mobi%gé@mﬁ% systems (UMTS) terrestrial radio

access networl{((@Q.IRAN) WikBiprésen et mertiieaval M&Emﬁﬁﬂdﬁismsﬁtwc layer

hybrid-automatjg sgggtar@@&@@é&kﬁﬁ&%&%ﬁm&wﬁ\%@ﬁo&@1@9@ flignwdhere each individual
transmission may require a different number of retransmissions to be successfully recelved by the
UTRAN. the mventmn is related to medium access control (MAC) layer architecture” and

funetionality for supporting enhanced uplink (EU) in the wireless communication
sysiem.

f0004} BACKGROUND

{60053 Methods for improving uplink (UL) coverage, throughput and
transmission latency are being investigated in Release 6 of the Third Generation
Partnership Project (3GPP). In order to successfully implement these methods,
scheduling and assigning of UL physical resources have been moved from a radio
-network controller (RNC) to the Node-B such that the Node-B can make decisions
and manage UL radio resources on a short-term basis more efficiently than the RNC,
even if the RNC retains overall control of the Node-B.

00061 One or more independent UL transxmsszons are processed on the
enhanced dedicated channel (E-DCH) between the WTRU and a universal mobile
telecopmmunication systems (UMTS) terrestrial radio access network (UTRAN)
within a common tirne 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 supportmg EU. A new MAC entity for EU called a MAC-¢
entity is defined and incorporated mto a WIRU, 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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[0007]SUMMARY [0008]The present invention is related to an improved MAC layer architecture and
functionality for supportmg 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)
selection. The Node-B MAC-e entity handles H-ARQ transmissions and retransmissions, enhanced
dedicated channel (E-DCH) scheduling and MAC-e demultiplering. The RNC MAC-e entity provides

in-sequence delivery and jan ining of data from differ de-Bs. [0009]The WTRU MAC-e
comprises an EXF %@req&%ﬁas?%%r%qnﬁ?ﬁ%aﬁ%?é‘r‘r%? ﬁé% eglr} i y,smés%J&%? s%}gction entity and
an H-ARQ entitgiriheriigionte eebgrset aedigaied shemnn (SeRE31A sehedrdmeesnddE N6de-B for
transmitting a daiavigfkshifzH 2nd faroracessinaadaisaret receiyachtomethedagde-B. The priority

handling entity manages assignment of the% aa cba -ARQ process in accordance with priority of
the data to be Hﬁ?\@lfrﬁﬁgﬁbﬁ%ﬁ @%%f@%’ﬁo %éeﬁﬁ@ 8%36 §°a TFC for the data. The H-ARQ entity

retransmits thel@kal in accBraATEBUIA G-trenmeprission Faé didackdrertthagNwdet Brtithe Node-B MAC-e

comprises a scb?qu}% Radlarmytiniexer, and sl dHRQABRIMAPLOARB IERHESCRIBTION OF THE
DRAWINGS [00111A more detailed understanding of the mventlgﬁg;_ag@e had fr,(%m the following
t

description of & HfetetPEEH@RTHEERGIRIN E3PEY WAL SPRREThING % BAAEPLEBE in conjunction

with the accompamyinip dr-aWiHpudorgimeessing a rate grant received from the Node-B. The
priority handling entity manages assignment of the data and an H-ARQ process
in accordance with priority of the data fo be transmitted. The TFC selection
entity selects a TFC for the data. The H-ARQ entity retransmits the data in
accordance with a transmission feedback from the Node-B. The Node-B MAC-¢
comprises a scheduler, a demultiplexer gs.nd an H-ARQ entity,

{0010] BRIEF DESCRIPTION OF THE DRAWINGS

i0011] A more detailed understanding of the invention may be had from the
| following description of a preferred embodiment, given by way of example and to

be understood in conjunction with the accompanying drawing wherein:

[0012] Figure 11s a block diagram of a wireless communication system in

accordance with the present invention;

{0013} Figure 2 is & block diagram of a pratocol architecture of a WTRU in

accordance with the present invention; _

[0014] Figure 3 is a block diagram of MAC-e architecture in a WIRU in

accordance with the present invention; |

{0015] Figure 4 is a block diagram of MAC-e architecture in a2 Node-B in

accordance with the present invention; and

[00186] Figure 5 is a block diagram of MAC-e architecture ofa WTRU and a

Node-B along with signaling process between the WTRU and the Node-B in

accordance with the present invention.



[0012]Figure 1 is a block diagram of a wireless communication system in accordance with the present
invention; [0013]Figure 2 is a block diagram of a protocol architecture of a WTRU 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; [00151Figure 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 accqulanco il e tineok iMEBIPBF THE PREFERRED EMBODIMENTS
[0018] Hereafter, the terminology "WTRU" includes but is not imited to a
user equipment, a mobile station, a fixed or mobile subsecriber unit, a pager, or
any other type of device capable of operating in a wireless environment. When
referred to hereafier, the terminology "Node-B" includes but is not lHmited to a
base station, a site controller, an access point or any other type of interfacing
device in a wireless environment.

[0018] The features of the present invention may be incorporated into an
inteprated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.
{0020] Pigure 1is a block diagram of & wireless communication system 10
in accordance with the present invention. The system 10 comprizses a WTRU 100,
a Node-B 200 and an RNC 300, The RNC 300 controls overall EU operation by
configuring EU parameters for the Node-B 200 and the WT'RU 100 such as initial
transmit power level, maximum allowed EU transmit power or available channel
resources per Node-B. Between the WTRU 100 and the Node-B 200, an E-DCH
102 is established for supporting EU transmissions.
[0021] For E-DCH transmissions, the WTRU 100 sends a rate request to
the Node-B 200 via an UL EU signaling channel 104. In response, the Node-B
200 sends a rate grant to the WITRU 100 via a downlink (DL) EU sigpaling
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.
f0022] 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-RB 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 WIRU 100 between a MAC-d entity 130 and a
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[0017] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS [00181 Hereafter, the
terminology "WTRU" includes but is not limited to a user equipment, a mobile station, a fixed or mobile
subscriber unit, a pager, or any other type of device capable of operating in a wireless environment.
When referred to hereafter, the terminology "Node-B" includes but is not limited to a base station, a
site controller, an access point or any other type of interfacing device in a wireless environment.
[0019]The features of the present invention may be incorporated into an integrated circuit (IC) or be

configured in a circuit.comprising a multi f inferconnecti ents, [O jgure 1 is a block
diagram of a \Nﬁ%@%@% eﬂ%&%ﬁ%ﬁ g}i@ﬁa%&%@%@a‘#&g m&%%%le%ﬁ%g/gﬁtgion. The system
10 comprises dAFRs106 aadretheBRE6i e P FIN 82300 nEHE A NCBdddexinalswierall EU

operation by cenfigusingikt) Roxaetersieniis N odeB.20Qanddir\WIRUE 10 sugkhas initial transmit

power level, maximum all d EU transmit poyer or available c resoyrces per.Node-B.
Between the WHRLTOR AR (BB BB e BER Rt BpHo a8 86 Bhting U
transmissions. J002%| Fendl ek tea fsMisSte nsfityed WiERLL drpOrstridsta taedRiEGEe8E¢0 the Node-B
200 via an UL %Hﬁ&n@i%qégmr@ﬁ% IhEeRPaRsE theniodiasBo2 A aenas diipda.grant to the

WTRU 100 via_a downlin L) EU signaling channel 106. After EU radio resources are allocated for
the WTRU 1001,\11‘?‘{‘8‘WTRU 100 transmits E-DCH data via the E-DCH 102. In response to the EDCH
. transmissions, B2 8] ode-BRiencts ik ackhok Bdge (A Gkhe Mati-adidiowwbddigetihAiGHe) for H-ARQ

operation via thy R Eldsignaling shanpeh 106 pTheNadesB:200 fanalsa jasReNd wish rate grants to

the WTRU 100 in response to E-DCH data transmissions. [%)ﬁ()ZZ]Figute 2 is a block diagram of
protocol architeCTaRE RSB R "E2eHY SRE BRI SR e SrasaniTrntios. R HEw MAC entity for
EU called MACtp4is:FregtadetnitneViHRIIE00] 4sh¢INGIR B:A00 26 dttieRAlE Baedehandle all

functions relategkto. the tansmission.and JEGRRHion Of 8 sl G A -6 R0lity-AaQs incorporated
into the WTRU 100 between a MAC-d entity 130 and a

invention and that the entities shown in Figure 3 may be incorporated info a
common MAC functional entity and that the functions may be implemented by
more or less functional entities.

- 100241 The BU rate request/assignment entity 122 is responsible for
requesting radio resources from the Node-B 200 when the WI'RU 100 has E-DCH
data waiting to be transmitted via the E-DCH 102. The EU rate request could be
one of a traffic volume indicator, a reguested data rate, 8 TFC 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 contrel (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 WLEU 100 receives a rate grant, {i.e., rate and/or time
scheduling), from the Node-Bs 200, (the WIRU 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).
[00286] By sending the rate request, the WTRU 100 may ask the Node-B
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physical layer (PRY) entity 110. The MAC-e 120 in the WTRU handles H-ARQ transmissions and
retransmissions, priority handling, MAC-e multiplexing, and TFC selection. A MAC-e 220 entity is
incorporated into the Node-B 200 which handles H-ARQ transmissions and retransmissions, E-DCH
scheduling and MAC-e demultiplering. A MAC-e entity 320 is incorporated into the RNC 300 to provide
in-sequence delivery and to handle combining of data from different Node-Bs. [00231Figure 3 is a
block diagram of the MAC-e 120 architecture in a WTRU 100 in accordance with the present invention.

The WTRU MAfr& 142 r@géigeecs MELLE est/assign ntity,.12 939 ity handling entity
124, a TFC selection e%r'g% 126 ancﬁ%nmﬁﬂ F%Erj}(%ﬁﬁ ] thlghou ’%%%%%@?ﬁat |§éyre 3 is provided
as an example‘8Rsharegrcire Allosistndht bf taeviiluadheihlVértibn wndinmthheasngmentshown in Figure
3 may be incorpRsaErRintma earwesh MAoedunctinia ety apdihab e fuardignsmay be
implemented by more.or.less functional entities..[00241The.EU rate request/assi ent entity 122 is
responsible fo rigrreat‘f]r1 uégs}%}]r%z}gaﬁgpféallscgu%ggj from %%%5%?@%%?@%%@%%%?% %ﬁas E-DCH data

waiting to be traghsenfied ortite2R2DE Hbe0NodthB BYY sy réefssstive wipbberviate SFEGRaffic volume
indicator, a requRsted-Caia falesai e infentendlr aficaniimamensenst M quantities for
each data flow.c;rnhie {a% Jequ eghc%bbe sent tg thae N%?g-Bt%O via eith%r hysicall E%:‘FMAC layer
signaling. Rate reqﬂoe’s S are generatet:’inlzfilé{sseﬁéi of Tadio 1Mk con r%?p(ff(qf)n ath TVRE2Pife TVM may
include traffic viiigmer erfaddize ferstedd CH. tredprati Suid by pstonaNYIREY fordate olude data awaiting
retransmission with agtive HrARQMPCessRnIN02atYhenpdhe WHERW10QgCeINeSIA rate grant, (i.e.,
rate and/or time scheduling), from.th de- 00, (the WTRU may receive the rate grant from more
than one Node S TR i PoRSPEELIGH TR E By £53 TR R B Tt enity 14
that resources #fervadlabteforse dorshiisbismsoittierddtatlihategsived rate grants determine the

E-DCH transpogidermat compinaiion,seiddit3haupIst ARk Stai e and duratign (optional).
[00261By sending tr{z r ttﬁ‘re l?est, tffe WTRU 1og}$nay ask #1% Node-B. 200th chanlég&g the set of

allowed UL TFEEXi OGS PhCRIEHEEE S GEr B EHE Y ¢ i edaiowda™ et #ECs within the
TFCS by sendibgitheisatengfandbitie AEHR WskoOatedy BENEH seigedliing mfbematiamewpdate to the

Node-B 200 to provide huffer occupanexanqler.avaliable tranamilagwer information,so thata
scheduling enn&fZZ in the Node-B 200 may determine aI%proprlate TFCS indicator and transmission

time interval. FORRT e SEmi IR I TR SRRy O aT, ark Nte nsosenoldaly 88id parameters
that represent t{iaaslable-niesic MrcESHNessystpricanciofetatiz ok thtisHteneMVIRUS in rate

control mode Mg RGN Afabaal S RIENeRORENALINIS KRS A7 samalighed is for the
Node-B 200 to signal the allowed transmltéaower‘the WTRU 100 may use for EU trangmissions in the
rate grant. entity 124 may preempt retransmission of lower priority data. A new

transmission of higher prierity data can be initiated instead of a pending
retransmission of lower priority data at any thme to support priority handling,

- [0028] The TEC selection entity 128 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-¢ 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 previcusly used value.

10028] 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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10027)The priority handling entity 124 manages the assignment of data flows and H-ARQ processes
according to the priority of the data. Based on transmission feedback from associated DL EU
signaling, either a new transmission or retransmission is determined. Furthermore, a queue identity
(ID) and transmission sequence number (TSN) for each MAC protocol data unit (PDU) is determined,
The TSN is unigue to each priority class within an E-DCH, and is incremented for each new data block
Optionally, the priority handling entity 124 may preempt retransmission of lower priority data. A new

transmission of higher priority.data,can be initiated ip tead of a pendjng, retransmissiaon of lower priority
data at any timsee}iteg%%%ﬁnoarjtn%%?ﬁ %%%rﬁléﬁﬁlsé? 1?8838 ﬁﬁ%ﬁfﬁg%%’e%t_%an%éntl yel vaeﬁ%cts a TFC for the
data to be tranetaitiEadenee E%f%:ﬁ iy de BriG fortREforhieh oh confensedikstiBeate grants, and

multiplexes muiipte MALI:6 flewigdrie RnRiMAL: eneDBC The rate grant may be either absolute grant or
relative grant. bsolutgra ides a
Thigabsolutaiant pigyides g

Absolyie Imiiation ofihe maximumgmount of UL
resources that TRU may use. e relative grant increases or aecreases tnhe resource limitation

compared to thfstevitersiz (Eee N AB4 §0020]Phé TREeyseibletforsiotnd fdéle pradéadsm allowed
transmit powerganebthe carrespeneint Thiassubselipiowadby.the. ate grRAtsdGmihe Node-B 200.

TFC selection is_based on logical channe] priorities h that the T lection maximizes the
transmission o#?l?g‘ﬁg}’ E)‘i‘?%?r‘i}tg & glp% atﬁ%\?\%d&%é%i%ﬁgec%’ﬁ&%%? }i’ﬁog?lcgllMAC-e PDU,
which is configlitetelnyathbeRNEG, thee atsdtdRsiderceridosdlechbrehfcrEal {0080FTRUH-ARQ entity
128 handles allfiae tasks that are required for H- ARQ protocols. The H-ARQ entity 128 is responsible

for storing MAC- yloads and retransmitting them in the case of a failed tra ission. The H-ARQ
eniity 126 may Q0Rbort mui TR EAEAREES e SE00T GRS HORR RrIBA There may be
more than one ptef&R®lprogdssfoiahe Tgrebndigikedaopes /R bagd. 4063ithracasrdance with the
present inventigl, ASYREArRAUS Hif\BRiSonous retransmissions in the UL.

{0032] Figure 4 is a block diagram of MAC-e 220 architecture in a Node-B
200 in accordance with the present invention. The Node-B MAC-e 220 comprises
a scheduler 222, a demultiplexer 224 and an H-ARQ entity 226, In the Node-B,
one MAC-e entity 220 is preferably provided for each WTRU and one scheduler is
preferably provided for each cell. The scheduler 222 manages E-DCH cell
resources between WTRUs,

{0633] The scheduler 222 manages E-DCH resources between WIRUs and
H-ARQ processes. Based on rate requests from WTRUs 100, the scheduler 222
generates rate grants and sends them to the WTRUs 100 via DL EU signaling
channpels 108. The rate grant provides information that determines the set of
TPCs from which the WIRU 100 may choose and indicates the maximum
resource that a WT'RU is allowed to use for E-DCH transmissions. The scheduler
222 controls reception of rate request and transmission of rate grants on a
corresponding EUJ 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 muitiplexing is supported in the WTRU 100.
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preferably implemented. Therefore, H-ARQ operation is based on synchronous DL ACK and NACK
and synchronous retransmissions in the UL. [0032]Figure 4 is a block diagram of MAC-e 220
architecture in a Node-B 200 in accordance with the present invention. The Node-B MAC-e 220
comprises a scheduler 222, a demuhiplexer 224 and an H-ARQ entity 226. In the Node-B, one MAC-e
entity 220 is preferably provided for each WTRU and one scheduler is preferably provided for each
cell. The scheduler 222 manages E-DCH cell resources between WTRUSs. [0033]The scheduler 222

manages E-DCH respur §) tween WTRUSs an 'ARQJ\W sses. Base rate.requests from
WTRUSs 100, m%g“é%ﬁféme{? %%%%W\g/?e‘:éj ra%ﬁ%a%fs"%%d sgr%%’%‘ﬁ‘éarﬁ 8%&%&@’&00 via DL EU

signaling chante¢samme Mpe4 Zalyrahe providedinferMaton flossdbed rairesasltistexet TFCs from
which the WTRY ;LQ@ima $1n0se.anlindicayes 4 Rermeoim R ke sRifee el WFRULIS allowed to

use for E-DCH transmissjons. The s uler 222 coptrols re ion of rate st apd transmission
of rate grants o%%%e&?@%g%%&%ﬁ%ﬁ% TN Sﬁgn%}eﬁ.%%ﬁﬁ\%ﬁ% ép’g??(glégoc%ﬁ rol entity (not
shown) may belproidigeximgrea oerdBiVMEed2(Riot FHéptivndefits sattMédghieSl3nd transmission

of rate grants ang,hg;sehediier 2R may hecprovigedmut of the Node-B MAC-e 220. [0034]The
demultiplexer 224 demultiplexes MAC-e PDUs into g/é&%d PDUs. %%b% flow to MAC-e PDU

multiplexing is SUPBbrted inEEXRR G406 RFUMER RTINS UShfi§ B for one WTRU
and can be mulfiplEké@ thptheesameni @G &reBhl. oF lve beniiiitblierCaf. Nfakrd dibbsasithiat can be

multiplexed in a7g MAL-6,2 Bbtds porfigusssl Biie RNG 308 The duliplsxed MAGsg PDUs are.
demultiplexed intd MAC-d flows %the demultiplexer 224, The Node-B demultiplexing may result in

MAC-d or RLC 185174 M aErmpPHs R IpRERE Bbe FEETHEATTA R B PSABIRRSA B RNC 300.
[00351Reorderiigmanwbe pe HDin ed thitvessmitiec:NBie- B Adlisensth évghe disassembly

function and PDUs with a missing lower TSN are not delivered to the
disassembly function. The disassembly function removes the MAC-e header
before sending it to a higher layer., The RNC 300 includes a plurality of
reordering queues for reordering PDUs with different priority classes,

[0036] In the case that the reordering is performed in the BNC MAC.¢, the
Node-B 200 passes the H-ARQ process number with the successfully decoded
data to the RNC 300. The H-ARQ process may also 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,

(003871 The H-ARQ entity 226 generates ACKs and NACKSs 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 § is a block diagram of MAC-e architecture of a WIRU 100
and a Node-B 200 along with signaling processes between the WIRU 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 transmitied 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

A



the H-ARQ process number is known, or in the RNC MAC-e. Referring back to Figure 2, the RNC
MAC-e 320 includes a reordering entity for reordering received MAC-e PDUs according to the received
transmission sequence number (TSN). MAC-e PDUs with consecutive TSNs are delivered to the
disassembly function and PDUs with a missing lower TSN are not delivered to the disassembly
function. The disassembly function removes the MAC-e header before sending it to a higher layer. The
RNC 300 includes a plurality of reordering queues for reordering PDUs with different priority classes,
[00361 In the case that.the reprdering | rmed in the RN -e..the Node-B 200 passes the
H-ARQ proces%e%eﬁﬁgﬁér%tﬁa?ﬁ&a&%e%g%#& é%é’%%‘ée?fa?a“t é%t%eﬁlicmg%é YrRe Bl RQ process may
also be implicithhdoneribis 134 thakreficresprmesarriatil gbisdos dvprsnpesRNE thrdatd-ARQ process

numger Enay ?&f%&ﬂ%ﬂ?ﬁfﬁiﬁfﬂé@ﬂh&'ﬁ%@%é@ﬁﬂ@%&@&é@dﬂﬁ%@gﬁﬁ%ﬁdion frame
number (CFN with the knowledge of the H-ARQ. pracess allocation.scheme.in.the WTRU 100.
(00871 he H AR e RS Aoy KA it A G B (DB AR of £ DCH
transmissions. @lseted- AROCHRY sriastisoppditniikiplé s Eiice ot dwp trdansititisdRQ protocols.
[00381Figure SJgiashlockidiagram ahMAER aishileetuerot eo\WkB51 108 aMNedesB 200 along with

signaling processes between the WTRLT the Node-B 200, i cordance. with the present
invention. Whe$FBig W%ﬁé%%ﬂ@@lfgﬁ’ﬁgﬁ/@%ﬂ% 113 l&%%?fg%?a]fjolfot Se transmitted via
an E-DCH 102fatdtesk592 NAESIK thealatrogar bt entitpoiR s ransaéitiatfisest 1d8herNode-B 200

(step 504). The,Nodle-B 200 raspandeiith eEate & aRl(Ste P00 ldRan spageipt of the rate grant, the
EU rate request entity 122 notifies the priority h%ggnﬁli%r}g unit 124 that radio resources are available for

transmission of tH&*Hata (stFPEBEY. PASSHTES ARG iCE 0P (RS SRS RO%9R @5%a and assigns
an H-ARQ prockssraeddrdihg teteegreonitydiftingsdates réiwd iar tRGHiortihveslatahisesblected by the TFC

selection entity {stens 510, 2%2) wI0E Aa13 iSitiRns Itk G assianeHzAR QrRERCeSS Via the
E-DCH 102 (step 514). The Node-B 200 sends a feedback signal through DL EU signaling channel

106 (step 516) PRE(RE F8EHDLERIE S NAER AT OARAY BRs SUEB SO IHOMER, YofmieRiiited (step 518), or
may be retransaniftetbaiietsarioblagirsasaigrarhisoreceived (step 520). [0039] Although the features and
elements of thegyesent invgatianaLe Assgieebin e ptetallechemhodimenisn Bagigular
combinations, each feature or element can be used alone without the other features and elements of
the preferred eRisBaRMeAESEPeaHRIBLHBIALIBhIWER S fitibktothersertuistitid elements of
the present inventipnidOR4oiihbe thenpresent bauentidhbasbeantiestibeddindetms.of the

art.




preferred embodiment, other variations which are within the scope of the invention as outlined in the
claims below will be apparent to those skilled in the art. CLAIMS 1.A wireless transmit/receive unit
(WTRU) comprising:  circuitry configured to transmit a request for uplink resources, wherein the
request for uplink resources is a request to transmit data over an enhanced dedicated channel
(EDCH); circuitry configured to receive an uplink scheduling grant in response to the request for
uplink resources;  circuitry configured to multiplex data from medium access control for dedicated
channel (MAC-d) flows into a medium access control for enhanced uplink (MAC-e) protocol data unit
(PDU);  dicditiconfigured to select a transport format combination (TFC) for transmission of the
MAC-e PDU;  circuitry configured to transmit the MAC-e PDU over the E-DCH using an identified
hybrid automatic répeat reguetegHARDIpreovassmit (WildiHcewpfigngd to receive feedback
information in response to the transmitted MAC-e PDU;
circuitry configured to transmit a request for uplink resources, wherein the request
for uplink resources is a request to transmit data over an enhanced dedicated channel (E-
DCH);
circuitry configured to receive an uplink scheduling grant in response to the
request for uplink resources;
circuitry configured to multiplex data from medium access control for dedicated
channel (MAC-d) flows into a medium access control for enhanced uplink (MAC-e)
protocol data unit (PDU);
circuitry configured to select a transport format combination (TFC) for
transmission of the MAC-e PDU;
circuitry configured to transmit the MAC-e PDU over the E-DCH using an
identified hybrid automatic repeat request (H-ARQ) process;
circuitry configured to receive feedback information in response to the transmitted
MAC-¢ PDU,
circuitry configured to retransmit the MAC-e PDU using the identified H-ARQ
process on a condition that the feedback information indicates a negative

acknowledgment (NACK) of the MAC-¢ PDU transmission; and

circuitry configured to transmit an updated request for uplink resources.

2. The WTRU of claim 1 wherein the request for uplink resources is

transmitted via physical layer signaling or medium access control (MAC) layer signaling,



circuitry configured to retransmit the MAC-e PDU using the identified H-ARQ process on a condition
that the feedback information indicates a negative acknowledgment (NACK) of the MAC-e PDU
transmission; and circuitry configured to transmit an updated request for uplink resources. 2.The
WTRU of claim 1 wherein the request for uplink resources is allowed uplink transmit power. 4. The
WTRU of claim | wherein the feedback information received from a Node-B and the retransmission of
the MAC-e PDU are synchronized between the wTRu and the Node-B. 5. The WTRU of claim |
wherein the uplink scheduling grant is an absolute grant, which provides an absolute limitation of the
maximum amount of uplink resources that the WTRU may use. 6. The WTRU of claim | wherein
the uplink scheduling grant is a relative grant, which specifies an amount by which a current amount of
uplink resources igincreddedVor BEcedadeitn | wirrginathy TRINbsehaidnlinglesreinizdTFEsigselected

based at least on the uplink scheduling grant.
allowed uplink transmit power.

4, The WTRU of claim 1 wherein the feedback information received from a
Node-B and the retransmission of the MAC-e PDU are synchronized between the WIRU

and the Node-B.

5. The WTRU of claim 1 wherein the uplink scheduling grant is an absolute
grant, which provides an absolute limitation of the maximum amount of uplink resources

that the WTRU may use.

6. The WTRU of claim 1 wherein the uplink scheduling grant is a relative
grant, which specifies an amount by which a current amount of uplink resources is

increased or decreased.

7. The WTRU of claim | wherein a TFC is selected based at least on the
uplink scheduling grant.

8. The WTRU of claim 1 further comprising circuitry configured to receive
information from a radio access network indicating allowed combinations of MAC-d

flows that are allowed to be multiplexed into a MAC-¢ PDU.

TR



8. The WTRU of claim | further comprising circuitry configured to receive information from a radio
access network indicating allowed combinations of MAC-d flows that are allowed to be multiplexed into
a MAC-e PDU. into the MAC-e PDU based on the allowed combinations of MAC-d flows. 10. The
WTRU of claim 8 wherein the radio access network includes a radio network controller (RNC). 11.
The WTRU of claim 1 wherein the request for uplink resources includes a traffic volume indicator and
a traffic volume measurement for an individual data flow. 12. The WTRU of claim 1 wherein the
multiplexing of data from MAC-d flows is based on a priority associated with the MAC-d flows or logical
channels. 13.%The WItR (MVIiRdlaiod danhebeirhehaniTRUrpeeeWAS thdlopink soHepemeg grant from
a Node-B. 14. The WTRU of claim 1 wherein the WTRU receives an uplink scheduling grant from
multiple Nodéopke MACts PRhberedice iisraldessihepabiadioasifNess WdtsHitreceive unit (WTRU)

comprising: transmitting a request for uplink resources, wherein the request for uplink resources is
a request to transmit data over an enhanced dedicated channel (E-DCH);

10. The WTRU of claim 8 wherein the radio access network includes a radio

network controller (RNC).

11, The WTRU of claim 1 wherein the request for uplink resources includes a

traffic volume indicator and a tratfic volume measurement for an individual data flow.

12.  The WTRU of claim 1 wherein the multiplexing of data from MAC-d

flows is based on a priority associated with the MAC-d flows or logical channels.

13.  The WTRU of claim ! wherein the WTRU receives the uplink scheduling
grant from a Node-B.
14. The WTRU of claim 1 wherein the WTRU receives an uplink scheduling

grant from multiple Node-Bs.

15. A method for processing data in a wireless transmit/receive unit (WTRU)
comprising:

transmitting a request for uplink resources, wherein the request for uplink
resources 1s a request to transmit data over an enhanced dedicated channel (E-DCH);

receiving an uplink scheduling grant in response to the request for uplink

TCSOUICes,

w11 -



receiving an uplink scheduling grant in response to the request for uplink resources; multiplexing
data from medium access control for dedicated channel (MAC-d) flows into a medium access control
for enhanced uplink (MAC-e) protocol data unit (PDU); selecting a transport format combination (TFC)
for transmission of the MAC-e PDU; transmitting the MAC-e PDU over the E-DCH using an
identified hybrid automatic repeat request (H-ARQ) process; receiving feedback information in
response to the transmitted MAC-e PDU, retransmitting the MAC-e PDU using the identified
H-ARQ process on a condition that the feedback information indicates a negative acknowledgment
(NACK) of the MAGUEIPIBYINg it Anetiantr AAReHitapre h ﬁﬁd@‘é‘é%ﬁdﬁéﬂ@? (Mik-Fesources.
16. The method of claim 15 wherein the request for uplink resources is transmitted via physical layer
signaling o \WEile dcassdi@yRgerviReythyer srfafiag uplink (MAC-¢) protocol data unit

(PDU);

selecting a transport format combination (TFC) for transmission of the MAC-e
PDU;

transmitting the MAC-¢ PDU over the E-DCH using an identified hybrid
automatic repeat request (H-ARQ) process;

receiving feedback information in response to the transmitted MAC-e PDU;

retransmitting the MAC-¢ PDU using the identified H-ARQ process on a
condition that the feedback information indicates a negative acknowledgment (NACK) of
the MAC-e PDU transmission; and

transmitting an updated request for uplink resources.

16. The method of claim 15 wherein the request for uplink resources is

transmitted via physical layer signaling or medium access control (MAC) layer signaling.

17. The method of claim 15 wherein the uplink scheduling grant indicates an

allowed uplink transmit power.

18, The method of claim 15 wherein the feedback information received from a
Node-B and the retransmission of the MAC-e PDU are synchronized between the WTRU

and the Node-B
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17. The method of claim 15 wherein the uplink scheduling grant indicates an allowed uplink transmit
power. 18. The method of claim 15 wherein the feedback information received from a Node-B and
the retransmission of the MAC-e PDU are synchronized between the WTRU and the Node-B 19.
The method of claim 15 wherein the uplink scheduling grant is an absolute grant, which provides an
absolute limitation of the maximum amount of uplink resources that the WTRU may use. 20. The
method of claim 15 wherein the uplink scheduling grant is a relative grant, which specifies an amount
by which a current amount of uplink resources is increased or decreased. 21. The method of claim
15 wherein a TFCH selddteinphied phelriast di bsetphsabnk achptiiipgsant is 99 ahBifethod of
claim 15 further comprising receiving information from a radio access network jndicating allowed

combinatioREBH MIACL PHEHET AR iR BE MRS RS W BB ICsOUTee:s The
method of claim 22 further comprising multiplexing data from MAC-d flows into the MAC-e PDU based
on the allo&ti BSEHRHHY dFfaC-d flows. 24. The method of claim 22 wherein the radio
access network includes a radio network controller (RNC). 25. The method of claim 15 wherein
the request for uplink resources includes a traffic volume indicator and a traffic volume measurement

for an individual d%a ﬂo‘%he method of claim 15 wherein the uplink scheduling grant is a relative
grant, which specifies an amount by which a current amount of uplink resources is

increased or decreased.

21. The method of claim 15 wherein a TFC is selected based at least on the

uplink scheduling grant.

22, The method of claim 15 further comprising receiving information from a
radio access network indicating allowed combinations of MAC-d flows that are allowed

to be multiplexed into a MAC-¢ PDU.

23,  The method of claim 22 further comprising multipiexing data from MAC-

d flows into the MAC-e PDU based on the allowed combinations of MAC-d flows.

24. The method of claim 22 wherein the radio access network includes a radio

network controller (RNC).

25. The method of claim 15 wherein the request for uplink resources includes

a traffic volume indicator and a traffic volume measurement for an individual data flow.
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is based on a priority associated with the MAC-d flows or logical channels. 27. The method of
claim 15 wherein the WTRU receives the uplink scheduling grant from a Node-B. 28. The method
of claim 15 wherein the WTRU receives an uplink scheduling grant from multiple Node-Bs.

26.  The method of claim 15 wherein the multiplexing data from MAC-d flows

is based on a priority associated with the MAC-d flows or logical channels.

27. The method of claim 15 wherein the WTRU receives the uplink

scheduling grant from a Node-B.

28.  The method of claim 15 wherein the WTRU receives an uplink scheduling

grant from multiple Node-Bs.
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