[ 0001] METHOD AND APPARATUS FOR ENHANCED UPLI NK

MULTI PLEXI NG [ 0002] FI ELD OF | NVENTI ON [ 0003] The
w@r@senset nvention is related to a wireless  PCT/US2005/023891

conmuni cati on system Mre particularly, the present

invention is a nmethod and apparatus for enhanced
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channel s_are mapped to transport channels (TrCH)
enhiansed uphek mdtiplexdegess control (MAC) |ayer. Each
TrCH is associated with a specific QS. Logical
channels with simlar QS requirenents are mapped to
[00064hon Tr CHs. [0006] SeBAGKGROIASDcan be nulti pl exed
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traRb it/ Rgeidt Unit W ERTUWMHaE ithe bBRit$EEd sthpér® ndhlkiple hpplications

different levels of error protection. Conhinations of
withcliferenttqualiby af seswicgs (Ro%) rearremenrtsRRipe sipRltaneously.
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TTI. 007 Tl.,, .t MAG. sel ect t 1
PR SOOI BN "Eetne PSR sc e TN by Bpet
TIER sUls6diateliFethad epedfieod Dbagiesl chmrdreds with similar QoS

transm ssion priority of the |ogical channels that are
regpineERPILy AR Mappegto qqrgmon TrCHs.

[0006] Several TrCHs can be multiplexed into a coded composite transport
channel (CCTrCH). Each TrCH has a specified coding rate and rate matching
attributes within the CCTrCH to allow for different levels of error protection.
Combinations of TrCHs that are allowed in a CCTrCH transmit time interval
(TTI) are defined by a transport format combination set (TFCS). The TFCS
defines the allowed multiplexing combinations of TrCHs within each CCTrCH
TTI.

[0007] Each TTI, the MAC selects a transport format combination (TFC)
from the TFCS or a configured TFC subset. TFCs are selected based on the
transmission priority of the logical channels that are mapped to each TrCH. TFC
selection rules are based on maximizing transmission of the highest priority data.
[0008] The TFCS is configured to allow certain TrCH data combinations
and not allow others. This mechanism is used to ensure maximum and minimum
data rates of each TrCH within the CCTrCH.

[0009] Each TTI, TFCs within the TFCS are checked to determine if the
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sel ection rules are based on maxi m zing transm ssion
of the highest priority data. [0008] The TFCS is
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011
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ogical channels or "MAC-d fl ows mapped onto enhanced
flopts, ks nectissanydo defSse new W BRUmwCindgxipg owles fir legzicad channels

olil'ri\ll}&%}-é ﬁ%)mapped onto enhanced uplink medium access control (MAC-e)
protocol data units (PDUs).

[0012] SUMMARY

[0013] The present invention is a method and apparatus for enhanced
uplink multiplexing. A set of combinations of MAC-d flows, (and/or logical
channels), that are allowed to be multiplexed within a MAC-e PDU is defined for
each WTRU. The WTRU MAC-e entity selects a combination among a set of
allowed combinations for multiplexing MAC-d flows for each MAC-e PDU.
Certain logical channel or corresponding MAC-d flow combinations may be
defined that can not be blocked from transmission even when the WTRU is in a

transmit power restricted state. The amount of data from each logical channel or
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[0012] SUMVARY [0013] The present invention is a
nmet hod and apparatus for enhanced uplink multiplexing.
waeen1wh2 conbi nati ons of MAC-d fl ows, (and/ orpP¢DySmas023891

channel s), that are allowed tobe nultiplexed within a
MAC-e PDU is defined for each WIRU. The WIRU MAC- e
cBRkbiondiss MAG d@lo@voﬂm't Bt b mﬁgeﬁecﬁw&mn QMmJeqvwg may be
conbi nat i ons for I'tiplexing d flows for each
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defined to ensure guaranteed data rates. \Wien the WIRU
is in arestricted power condition that reduces the EU
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a%artiahébewﬁhe;ﬁe@»freseﬁwwn%n [0016] Figure 2 is a flow
di agram of a process for EU nmultiplexing in accordance
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. t:

RS GBI TN R L st e
paresemt dravendiont. t h the present invention. [0018] DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0019] ‘
Hereafter, the term nology "WKRU" includes but is not

[bd)m]t ed tDETAISED eqUESERIETIONDbI OF st @HEN, RREFERRED

mobi | e subscri ber unit, a pager, or
EMBODIMENTS

[0019] 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.

[0020] Figure 1 is a block diagram of a WTRU 100 for EU multiplexing in
accordance with the present invention. The WTRU comprises an RLC layer 102,
a MAC-d entity 104, a MAC-e entity 106 and a PHY entity 108. The RLC layer
102, the MAC-d entity 104 and the PHY entity 108 perform similar functions of a
WTRU in a current wireless communication system. It should be noted that the
configuration shown in Figure 1 is provided as an example, and the functions
performed by the MAC-d entity and the MAC-e entity may be incorporated in one

entity, and the functions of the entities in Figure 1 may be implemented in more
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any ot her type of device capable of operating in a
W rel ess environnment. When referred to hereafter, the
wo evodionsbogy " Node- B" includes but is not |imPeDiUSmON023891
base station, a site controller, an access point or
any other type of interfacing device in a wirel ess

oenygsrmﬁma1ehﬁ%gj Figure 1 is a block diagramof a
U 100 for EU nul ti El exing in accordance with the
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thggnﬁéﬁdeﬁ'u%ﬁnk@eﬁicg%cﬁc}ga% 1 ZIJ?]ClHIahe RLéF? ehf] t}nﬂ)' bcesses

l'ess functional entities. ayer
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i h | h
I R I L Pl R T S,
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lglfﬁltlj({% qf @IA& flogs, ¢ f@é@rﬁ ca&ﬁheggqlﬁt that ara allgwed to be
xﬁurﬂﬁﬂé;&a WitR: a mﬁc Mﬁ)@ @Héﬁﬁé& fBPE&d}PW@fﬁ? 1bbe M@’QPDU

ows onto MAC e l e selecting a proper

mhlélréqrmgg\ culesiarei dﬂﬁmddwbmhe@eclﬁamlt d(aEa DTk beﬂhesem—lﬁfom
ARG ModtaRORF 535 Mindlprerd ot Hhietéus bty dpcs POU for
BaippaihingQo$ r@qtﬁmxﬁaw@n ThBralég may I prgtspeéified bPithe $tandard
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cg@ésgo%(ﬁgg i/ﬁ‘(b-fdrf%a's to achieve their specific QoS requirements.

[0023] Certain MAC-d flow, (and/or logical channels), combinations that
can not be blocked from transmission even when the WTRU is in a transmit
power restricted state may also be defined to avoid blocking of any one MAC-d
flow, (and/or logical channels). Transmission of these combinations may also be
allowed without requiring EU channel allocations from Node-B.

[0024] In accordance with one embodiment, the number of PDUs per
transmit time interval (TTI) from each MAC-d flow, (and/or logical channels),
that can be multiplexed within a MAC-e PDU may be configured. The number of
PDUs per TTI represents a data rate for each channel. For example, all allowed

combinations may include one or more PDUs from a particular logical channel,

which would guarantee that this particular logical channel is always served.
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MAC-d flows, (and/or |ogical channels), and
mul ti pl exed onto a MAC-e PDU for naintaining QS

WO egionsaent s. The rul es may be pre-specified bgT/UE®05/023891
standard or nmay be signaled to the WIRU 100 by a radio
network controller (RNC) through radio resource
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coafigsredVy RRC Rigalng prbé¥dures may take precedence over the absolute

priority. The RRC signaling procedures may configure allowed combinations of
logical channels or MAC-d flows within a MAC-e PDU. The core network may
also specify the data size or number of MAC-d PDUs that are allowed to be
multiplexed from each logical channel or MAC-d flow into each MAC-e PDU.

[0028] In accordance with a relative priority scheme, a weighting
mechanism is specified in order to properly serve low priority channels. A weight
is defined for each MAC-d flow, (and/or logical channel). Available bandwidth on
the E-DCH is distributed to each logical channel or MAC-d flow according to the
defined weight. This approach allows data rates to be distributed across logical

channels or corresponding MAC-d flows and avoids bandwidth starvation of lower
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(and/ or | ogical channels), and allow the WIRU to

choose any known rate from ot her channels that does
wmoeicoxwserd t he al |l ocat ed physical channel or PCT/US2005/023891

transm ssion power limts. [0026] Wthin the set of
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without requiring EU channel allocations from Node-B. Since there is only one
EU TrCH, a set of TFCs corresponding to multiple TrCHs is not defined, but just
a list of TF's is defined for the single EU TrCH. Therefore it is necessary to define
MAC-d flow, (and/or logical channel), combinations in a minimum set which is
excluded from being blocked. For example, the E-DCH minimum set may be
defined such that it is always possible to transmit at least one MAC-d PDU from
any MAC-d flow or logical channel even when the remaining power available for
the E-DCH is restricted.

[0032] The rules for multiplexing MAC-d flows, (and/or logical channels),
onto MAC-e PDUs per TTI may include a combination for each MAC-d flow,

(and/or logical channel), that includes the smallest possible payload for one
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continuously nonitors the state of the all owed
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Mﬁ\ﬁr&i {d ﬁiﬁpoftﬁﬂh@/ﬁfmﬂnﬁﬁi Satlonchatiybying Co@MBEHH LSS0 l’EU)fI‘F or
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phgﬁ‘,ﬁﬁ fblso,fw %_Qlaﬁ,&leil'{, A@qd%8ky Of TFCs corresponding
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[003:t]i s d eWihna dihé BITRU & i m@sm@eﬂ Povr condgiaf thabréducesthe
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Madh b %V‘élg'ﬁailﬁ’? 'n‘f&tg?]ﬁ Eﬂﬂﬁl a €Y S WEBrh 8ok %'I@Hl&iﬂj‘g The
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[6(95%'] cal C’Pﬁenﬁgcllg’ }3 may implicitly determine that the WTRU is in a power

restricted state. The Node-B may detect the WTRU power restricted condition by

comparing the channel allocation signaled to the WTRU and the corresponding
transmission received from the WTRU. Ifthe channel allocation exceeds what is
transmitted and the WTRU either continues to transmit at the reduced rate or
indicates it has more data to send, the Node-B implicitly detects the WTRU
power restricted condition and takes appropriate actions.

[0036] Figure 2 is a flow diagram of a process 200 for EU multiplexing in
accordance with the present invention. A WTRU is configured to support EU
transmission through a single EU TrCH. A set of allowed combinations of MAC-
d flows, (and/or logical channels), which is allowed to be multiplexed onto one
MAC-e PDU is defined for each WTRU (step 202). Transmit data is processed at
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onto MAC-e PDUs per TTlI may include a conbination for
each MAC-d flow, (and/or |ogical channel), that
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v ashlaapéd i adiffdrdntpovder, 0Odnd htheMiRblcti¢03nhy The performed

Node-B may inplicitly determne that the WRUis in a
SH&HEPP ¥ PEteFBERte. The Node-B nmy detect the

[Basdjpover Db estrbidbgida kPRt hbls@R chfefRARAS md-a Blows enter the
channel allocation signhaled to the WRU and t he

finst Fupiondl hlyck 18Asef thei MAC-e entitzn06.r he fivet frRtionalkblock
RS BRI SRCSURRE i O 8 s
drady the allowed combinations of MAC-d flows, (and/or logical channel).
Optionally, the first functional block 106, may determine possible rates for each
MAC-d flow, (and/or logical channel), in accordance with the RRC configuration.
[0039] The second functional block 1062 determines available power and E-
TFCs for the subset of MAC-d flow, (and/or logical channel), combinations. The
available power for E-DCH is also a configurable parameter. Optionally, the
second functional block 1062 may determine the E-TFC based on a minimum set
of combinations which cannot be blocked from transmission.

[0040] The third functional block 1063 generates MAC-e PDUs

multiplexing MAC-d flows in accordance with a predetermined criteria, such as

configured logical channel or MAC-d flow priorities maximizing transmission of

.8-



indicates it has nore data to send, the Node-B

inplicitly detects the WIRU power restricted condition
war@oetadses appropriate actions. [0036] Figure PCT/BSH05/023891

fl ow di agram of a process 200 for EU multiplexing in

accordance with the present invention. A WRU i s

tﬁgg%ﬂggfsgoﬁgygy@port EU transm ssion through a single

EU Tr CH. " Aset” of all owed conbi nations of MACd flows,

[00dd/ or | dlgheugh theafesbnrep angiglements off theyprgsens ipeention are

e T

olr ®yementycaat bé @aed abme Wilbwnthet gthan fedtorescamntk dlements of the

-d.entity via at |east one.lqgical..channel (ste
p3plFTed pboe AR mEe oY PTG T S Bpu e Teabures
aMOG16mEARWT tRé pAsteMNaventeiBhi ty (step 206). Each
MAC-dfl ow i s associated with unique QoS attributes. A

conbi nati on of MAC-d flows, *(and/or |ogi*cal channels),
anong the set of allowed conbination is selected (step
208). Data fromthe MAC-d flows are nultiplexed onto
MAC-e PDUs in accordance with the sel ected conbination
(step 210). The MAC-e PDUs are forwarded via an EU
TrCH to a physical |ayer for physical |ayer processing
(step 212). [0037] Figure 3 is a block diagram of an
exanpl e of WIRU MAC-e entity 106 including functiona
bl ocks along with controlling signals in accordance
with the present invention. Figure 3 shows three
functional bl ocks. However, the configuration shown in
Figure 3 is provided as an exanple, and it shoul d be
noted that any other configuration nmay be inpl enented
wi t hout departing fromthe teachings of the present

i nvention. The functional bl ocks nmay be conbi ned or
separated nore or |ess functional blocks, the order of
the functional blocks may be changed in different
order, and the functions may be perforned

si mul taneously or in sequence. [0038] Data from

| ogi cal channels or corresponding MAC-d flows enter
the first functional block 10el of the MAC-e entity
106. The first functional bl ock



106i determ nes a subset of MAC-d flow, (and/or
| ogi cal channel s), conbinations anong the all owed
wae eovbionatt ons of MAC-d flows, (and/or |ogical ptEDE®03/023891
Optionally, the first functional block 106i may
det erm ne possible rates fm@&% MAC-d flow, (and/or
| ogi cal channel), in accor ith the RRC
v ik el g [0039] The second functional block 1062
determ nes avail abl e power and ETFCs for_ the subset of
MAC- & f | v, wirglegs ofrangmgitégreive b (WTBBhbfosamudtiplexing a
. Il r j I Oy
ofBLEY B ARG Mt Al Rl et S W AL to an
ehbhbZcedayplitdt mediune atdess Eortrdl (MESE@ @) protecoidatarunit SEDUHS the
V?'fgﬁl nati ons which cannot be bl ocked from
SHHPETIME: [0040] The third functional block | 063

genes MAS-o\dNGt§ fédefeciibtal dhibih NForMIMACEd AY¥Ss hhong a set of

accordance with a predetermned criteria, such as )

atlowed gombinatipnscand mwdtiplexingy Miked dlofsditpne MAE©sPDU in
o Zi 4SS i S Lority data.

P A hE RO E GRS (IR OB Lt Ve

present invention are described in the preferred

or oPomoniie W oL ath At PRU T ALSHRptBinelits ar

pré&apatifesd Byd sediri@at s of the preferred enmbodi ments or
in various conbinations with or wi thout other features

and el enents of the present invention. CLAIMS What is

cl ai ged !'Fl?e Mn%\t}f&ﬁhﬁiﬁvﬁ&ma LdtRE SN Fe EUrﬁbilﬁw—iBhg are

for nultiplexing a plurality of dedicated channe
coefiguned dyce sadic oetwalk dontGlldy (RNOWshromghradivheageme control

i nk di um access control (MAC-e) protocol data
(Eﬁlbt) pf%gﬁ,blfest he WIRU conprising: a MAC-e entity for

sel ecting a conbi nati on of MAC-d fl ows anong a set of
al  owed conbj nations and nultjplexing MAC-d flows into

one fC eMPDN T gtelapad ithergin erchpdowed gemppation of MAC-d
foWEaL Paht oY uaMi-oflsdrivR¥EQoS) requirement.

5. The WTRU of claim 1 wherein a set of allowed combinations of
logical channels are further configured and MAC-d flows are multiplexed onto

one MAC-e PDU in accordance with a selected combination of logical channels.
6. The WTRU of claim 1 wherein the number of PDUs per transmit
time interval (TTI) from any MAC-d flow that can be combined onto one MAC-e

PDU is configured.

7. The WTRU of claim 6 wherein the number of PDUs per TTI

corresponds to a guaranteed bit rate.

-10-



2. The WIRU of claim1 wherein said set of allowed

conbi nations are pre-specif ed by a standard. 3. The
wONReloofS6z| ai m 1wherein said set of allowed  PCT/US2005/023891

conbi nations are configured by a radi o networ k

contyol | di so r ont.r ol

proc dur (Mé’?ﬁﬁﬁﬁ%wﬁ EFear 358%%{63&1: eéla‘i?ﬂlb(mgicgns of
mAd:mmmum_ta& Béhs bn /RO fdrl oMt i MACA 6wt O

quality of service (QS) requirenent. 5. The WRU of

claiml1l wherein a set of allowed conbi nati ons of

| ogi gal cRaNHetR e} %hﬁhefe‘ﬁ? fthQ lé(e? e angwk/&\go inations

flows are nulti TT]exe(illonto one C e i n accordance
a!/ways iackdes dhreadMﬁﬁFkilf‘rm tlmsmalldasdsgxosableqtaafﬂmei for tise MAC-d

RU, of t he nunber of PDUs per
¢ dat htoéﬁ?fwdf?]f “Prom any MAC-d flow t hat
can be conbi ned onto one MAC-e PDU is configured. 7.

The WIRU of c¢laim 6 wherein_the nunber of PDUs _er TTI
cor r &&porkhe YoIBUgefarlaie cbwhsrein eesed. of qpaniyradions for the

ﬁj&%‘em ?fé@ﬂﬁ@ %a Jalgewﬁ%t ?fdaﬁi b@Viiflef Cr@hb%sls O.s]fllowed to

owWs |n es at least one PDU for a certaln
tiaGHdt whewthe WTRY ivWiRe todnsphibiipnwer vdstrietied state. set  of
al | oned conbi nati ons always includes for a MAC-d fl ow
the smal | est possible payload for the MAC-d fl ow and

no dai.a fTHe WTRUOtMRIaiMAD Fhbt«idShe ];@mbilihﬁlo‘l‘ﬂ'ﬁi:ltﬁé smallest
claim9 wherein the set of conbl nations for th

pesfable@aylosdds fas teansmitiing 2 wigngling raéw&)eaﬁero‘vm thopWIRU is
it hQ¥Sndrsit Folvervechiibreli’sedteni t when the WIRU is in a

transmt power restricted state. 11. The WIRU of claim
10 wherein the conbination for the small est pOSSI bl e

payl oad i apsym. t t .si.gnal i

V\,hen??he %WTSPW of lm Irnaénsm %léég%?upe%% P?CP%CF § I from
any MAC-d flow in each comblnatlon is explicitly configured by a radio network
controller (RNC).

13. The WTRU of claim 12 wherein the configuration by the RNC is the
size of MAC-d PDUs.

14. The WTRU of claim 1 wherein a data rate from a logical channel or
MAC-d flow that can be combined onto MAC-e PDUs is configured.

15. The WTRU of claim 14 wherein the combination is used to provide a
guaranteed bit rate.

16, The WTRU of claim 15 wherein the combination is allowed to

transmit without requiring a channel allocation from Node-B.

11-



12. The WIRU of claim®6 wherein the nunber of PDUs per
TTI fromany MAC-d flow in each conbination is

wexbiocdsst y configured by a radi o network contP@I/82005/023891
(RNC) . 13 The WIRUof claim 12 wherein the

T e ROV pERa A ol F AR e SRR 1k channel

ommcal fleh amakched thpéther.f | ow t hat can be conbi ned
onto MAC-e PDUs is configured. 15. The WIRUof cl aim 14
wherein the conbination is used toprovi de a guarant eed

bit jate. TH@WTR‘L@ OMB% 9w Hek & Ba dip MR lag10W i BSsociated witha

conbination is allowed to transmt w thout reqU| ri ng
prionitynew hetteby caMAGdfflavwrrhpigg-aBhigher Prioripy mefceﬁleduhﬁore a

Nkféng&?\ﬁ havian§d§ Iqt%vqtl{aé’leom ge%e a?oceés% ' cal channel or

OW I'S natc er The WIRUof cl aim
Iwherein each MAC-dflow is associated with a priority,

wh hav hi ity .

irlpel oY P T AR LU REE %oﬁ NSfspiifise by gyradio

nefw Qo8 BAEr (FI90) Jiifg RRQLiglalftlgdlel grdcodegt&bvar stHdrMAIC-d
g

flow specified by a radio netwo controller (RNC

flggisng RRC signal i ng gets precedence over other MAC-d
flows. 20. The WIRU of claim 19 wherein the nunber of
PDUs from MAC-d flows in each conbination is

expl 2@i t | The WTR{ wf ehhnbyladwheﬂaNCthshmgbaRﬁ RDYedtann HIAC-d

1. The R cla|m19 er.ein of| n by

His TRuERSIL CHBORIRENE b BFRIRGHY <opHERta BY GOV SpBlsRRC
signamngach MAC—d flow. 22. The V\TRUof claim 18 wher ein
a wei ghting nechanismis applied to each MAC-d fl ow
for protecting low priority channels.

21. The WTRU of claim 19 wherein the configuration by the RNC using
RRC signaling is the size of MAC-d PDUs from each MAC-d flow.

22. The WTRU of claim 18 wherein a weighting mechanism is applied to
each MAC-d flow for protecting low priority channels.

23. The WTRU of claim 1 wherein the WTRU constantly monitors the
state of allowed combinations of MAC-d flows, whereby the MAC-e selects a
combination in accordance with the state of the allowed combination of MAC-d

flows.
24, The WTRU of claim 23 wherein when the transmit power

requirement for a MAC-d flow combination exceeds the remaining power for EU,

the combination is removed from the set of allowed combinations.

-12-



23. The WIRU of claim 1 wherein the WIRU constantl|y
monitors the state of all owed conbi nati ons of MAC-d

wo bmem195eher eby the MAC-e sel ects a conbi nati oPCT/IIS2005/023891
accordance with the state of the all owed conbi nati on

f ¢l 23 when
Che tans e DEVEC of Al it i, Wikh dh| (RSt power

FeibieRitink F6 £ BRRRES MAEC-dI &R icHinBth aRRWEE 18R/ thER the BEmaining
conbination is renoved fromthe set of all owed

ROTR fABELb ke cognbimgsionireessered|taithe set afiadlowied combinatinas.
transmt power requirenment for a bl ocked MAC-d fl ow
conbination is |l ess then the renai ni ng power for EU,

t he @énbi TheWHRDUf clasi@Savhdreintahairdeiunofetad defired among the

t T RUof .cl 2 i .
At rupaniof RemitE s Hoonerdboribe BT & lwhus popyided a
@ipabiE Ff@f traqumittitahe PYiniemAERéves iR h\Wedrsnit pyweierbstricted

capability of transmtting the mninmmset, even in a
¢ondi{d9d-t power restricted condition. 27. The WIRU of
claim?26 wherein the nmininumset is defined as the set

of conbi nati ons such that for each MAC-d fl ow one PDU
from2he NVREWTRUoof cleam 26 hdrdn ahejmininﬂlahaset & defined as the

l.ud h C- T RU
L 2F HSBinabion S el WO fof ereinMAC adiont S0P Hin e, Mac-a
o6 iddrichfiled @Sl £ a A8 Y Padkd Br AHY VEKEAVACLd AcWAC- d
flow and no data is provided for all other MAC-d

flows. 29. The WIRU of claim1 further conprising a
meansgef or The: SReRU bt a&ﬁ@s'%eﬁ h%%ﬁﬁm%nﬁ S8t fs' deiii5dd such

power condition to a e WIRU s
ﬁlastar $mwakebt pmwblecmndoad onpro3tledThoe aVIMRAC- dfﬂonw amhnbgdata is

ndi s transmitted explicitly wth
mg} grdg?r%ﬁ) ﬂ% s@é@ &)@i SThe WIRUof clai m 29 wherein
t he Node-B recogni zes the restricted
29. The WTRU of claim 1 further comprising a means for transmitting
an indication of a restricted power condition to a Node-B when the WTRU isin a

restricted power condition.

30. The WTRU of claim 29 wherein the indication is transmitted

explicitly with a signaling message.

31. The WTRU of claim 29 wherein the Node-B recognizes the restricted
power condition of the WTRU implicitly from the transmissions of the WTRU.

32. In a wireless communication system including a wireless
transmit/receive unit configured to support enhanced uplink (EU) transmission
through a single EU transport channel (TrCH), a method for multiplexing a

plurality of dedicated channel medium access control (MAC-d) flows onto one

-13-



power condition of the WIRU inplicitly fromthe
transm ssions of the WIRU. 32. In a wreless

W@ 0vamseat i on system i ncluding a wirel ess PCT/US2005/023891
transm t/recei ve unit confi gur ed to support enhanced

plink ( nsm Ssi on si ngl tra
enliancha |uPEU?£ llug 3GCeHPIES %@-éﬁrr@%%ﬁgd%amr Qfﬁ}i the
miethdedntiti S channel medi um access control (MAC-d)
flows onto oneenhanced upl i nk medi um access contr ol

( MAGeegivinen traobmitadatayia at legiyne logicahehannel;
st one
" ogy BufttilFink $HE bR Ca L MTeL LGB B MACY AGRT. O
at |sebstingna Mkﬁbdla]’tionV\rpf SMA@Cdl i figws anotg natseb nofofallowed
m Gd.flo Mnf? a set of allowed conbination of
ngtipp g Y¥exing the MAC-d fl ows onto one
I\/AC rﬁuR *iRg3R6 MABRLRoWS bhtd & MAICRE PHU R Abidrdin@with
flows; and transferri na the MAC-e PDU via EU

tlners@iqacmd eombipgtion of M\(@d flasys; prdsi cal | ayer
o SRS ing the WEAE. TPDIRL U ST A5HIEE o A pf il

laespmdsmnlg 34. The nethod of claim 32 wherein the set

of allowed conbination of MAC-d flows is configured by
a radio network controller (RNC) through radio

I es 4. Ce TRthéfNod (RREIMB PO RERE She 1. of ANIOwWER ch@Biriftion of
cl aim 32 wherein_each all|owed conbi nati on of MAC-d
MAGHdloves isspegified by agtepdardt y of service (QoS)
requi renment. 36. The nethod of claim 32 wherein the
nunber of PDUs per transmt time interval (TTlI) froma
cert3.n e methodwf chadin FZawheeein thieted atlowed combiviation of

V! GO0 Loty A7, The, Kol of chal f36) HSheh Badio

resource control (RRC) procedures.

35. The method of claim 32 wherein each allowed combination of MAC-d

flows is related to a quality of service (QoS) requirement.
36. The method of claim 32 wherein the number of PDUs per transmit
time interval (TTI) from a certain MAC-d flow that can be combined onto one

MAC-e PDU is configured.

37. The method of claim 36 wherein the number of PDUs per TTI

corresponds to a guaranteed bit rate.

38. The method of claim 36 wherein the set of allowed combinations of

MAC-d flows includes at least one PDU for a MAC-d flow.

-14-



corresponds to a guaranteed bit rate. 38. The net hod

of claim 36 wherein the set of allowed conbi nati ons of
woR@sd19sbDWs | ncl udes at | east one PDU for a MATF/TS2005/023891

flow. 39. The nethod of claim 36 wherein the set of

VR H | o T her e tiad ot B8 STRTEIn A 54t U SomRmations
afnv%é%’iﬁéle@sofoij@&&m éhwaB@ﬁxhafl/&@pg?éiﬂélg‘g%yloﬂ@for-fﬁgll}/l(%&d

t'hod of claim 39 \I;\Cherelnt e set' o I nati ons
floweansied datatfopald sthardMA&yd 8awswi t h no data on ot her
MAC-d flows is allowed to transnmt when the WIRUis in
a transmt power restricted state. 41. The net hod of
cl ai 40.36 THeemethvd: dfeclaimi30r whéreld\Chel s€iDbScontilsinatiend fornthe

SRR GEBIDIG Po R iR RBF B ABPORTA 3 BRby inalyyed t

3RSt Wheh tROWTHRU id hita MBIt pbwed Aistrictéaleitel n the
configuration by the RNC using RRC signhaling is the

size of MAC-d PDUs fromcertain MAC-d flow. 43. The

nmet h ofmcl ai ' r It o
vaC. 3L+ | Rt bor of Mip ey Rodil th Blaintt ANRELA PRl from
cérsaimONAQdrfdevs i eadih eombinubidnofs edpdicitiyd Sonflygired byt deadio

conbinatjon i ed.to vj de,.a guaranteed bit rate.
ngivo r?@nWQﬁﬁ’béﬂ\zé) E?lﬁgmsmép@gn the conbination is
allowed to transmt w thout requiring a channel

al l ocation from Node-B. 46. The nethod of claim43 .
wher €3.n dheamethodpéclgim dd avhenpigthe eqndigurationttheRNC using

RIFISENSing f/ehe [ dFUABA PDUS Rl cdfta SIS £ACD
- OW I's assoclated wth a priority, ereby a
MAC-d flow having a higher priority is processed
before a C-d,.flo avi | ower Fority | .
proctss eéﬁ@f&‘.ﬁeﬁl}?g Mﬂﬁj ggfwal'bqrﬁlinrﬁ gg{‘%ﬁ’é‘? g‘ﬂh ze’f\?ﬁ@- jacd
bl R @8 h be @6mBihed Jidd ble MAGRIBDUAR ksidied ( RNC)
usi ng RRC signaling gets precedence over other MAC-d

44. The method of claim 43 wherein the combination is used to provide

a guaranteed bit rate.

45. The method of claim 44 wherein the combination is allowed to

transmit without requiring a channel allocation from Node-B.

46. The method of claim 43 wherein a data rate of each MAC-d flow is
matched together.

47. The method of claim 32 wherein each MAC-d flow is associated with

a priority, whereby a MAC-d flow having a higher priority is processed before a

MAC-d flow having a lower priority is processed.
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flows. 49. The nethod of claim48 wherein the nunber
of MAC-d PDUs fromeach MAC-d flow in each conbi nation

wo s0oexpdsszit 1y configured by the RNC usi ng RRQPCT/US2005/023891
signaling. 50. The nethod of claim48 wherein the

confi guratjon he RNC usi.ng .R [ ling is the .
o3 48" WRbS fpethed S 4L B HhiE AMACH ot Eberigd B a radio
1Blb Aot rdlle (RNET uiing RRMsign A Ogtts prbc8RGHRE BV Bthé MAC-d
applied to each MAC-d flow tor protecting low priority
d flows. 52. The nethod of claim 32 wherein the

WRUconstantly nonitors the state of all owed

conmbi nati ons of MAC-d flows, whereby the MAC-e sel ects

a codBi naThemethodofmaidan8 evher¢in thhaustter of MACdePDUs from

I nbi. nat i f C.d flows. 53. Th t f.
B MES IR R RS paiot el sonbior Bty Pisgne Seing
RRC signdiiagdf | ow conbi nation exceeds the remaining

power for EU, the conbination is renoved fromthe set
of allowed conbi nations. 54. The nmethod of claimb53

wher gpn wigg g{e?ﬁ%& Gf%ﬁ‘éingi 48 WRYRL ﬁx%%hﬁ&ﬂ%%n{bggh@RNC using

bl ocked NMAC- w conbination 1s |less then
RRGwignatiggpe hee size of MAC-dRDUs filtvhmeadhoMAGsd flest. or ed t o
the set of allowed conbinations. 55. The nethod of
claim 32 wherein a m ni nrum set of conbinations is

def i Bed aThagndthed sfdlaigf 4 aivhevea acadiphting neoBamitm\applied

flows, whereby the WIRU i s al ways _prqvjded a

togash MAC faw forpretacting Aoy priority MACH Sats.of

conbi nations, even in a transmt power restricted

condition.56. The nethod of claimb55 wherein the

m ni ®8m s€he methed dfirdaimad? wvherese theoW TR htrinstarithrmoniters the
hat each - of | ow, P, romihe - Chf i

SR of Aip ERE Corkbinafioh 8 3RS0 EREY P WG NIAER KBtects o

dohthiBatidyin ddeerdiricé adttotheGl fteof Bhe alheral donibifatibmd sAMNAC-d

et is defined such
OWS.

53. The method of claim 52 wherein when the transmit power
requirement for a MAC-d flow combination exceeds the remaining power for EU,

the combination is removed from the set of allowed combinations.

54. The method of claim 53 wherein when the transmit power
requirement for a blocked MAC-d flow combination is less then the remaining

power for EU, the combination is restored to the set of allowed combinations.

55. The method of claim 32 wherein a minimum set of combinations is
defined among the set of allowed combinations of MAC-d flows, whereby the
WTRU is always provided a capability of transmitting the minimum set of

combinations, even in a transmit power restricted condition.
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that a small est possible payload is provided for a
MAC-d flow and no data is provided for all other MAC-d

wo be®19568. The net hod of claim 32 further conpei/Bs1005/623891
step for transmtting an indication of a restricted
power condition to a Node-B when the WIRU s in a
restricted power condition. 59. The nethod of claimb58

wher g0 t Mheinicthe@bf aamh $5 1psin the ednex i et i JefMeds the
a signaling nessage. The net hod of cl aim58

st of eqmpbing omwhsha‘e@@ gasly MAG-f doweoneRINY Sumpdind¥AC-d flow
%gﬂ?hgb%%fnotﬁ@a WHRA SR 64 £y ofheP MABS AdyISM SSi ons

57. The method of claim 55 wherein the minimum set is defined such
that a smallest possible payload is provided for a MAC-d flow and no data is
provided for all other MAC-d flows.

58.  The method of claim 32 further comprising a step for transmitting
an indication of a restricted power condition to a Node-B when the WTRU isin a

restricted power condition.

59. The method of claim 58 wherein the indication is transmitted

explicitly with a signaling message.

60. The method of claim 58 wherein the Node-B recognizes the
restricted power condition of the WTRU implicitly from the transmissions of the

WTRU.
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