[ 0001] METHOD AND APPARATUS FOR ENHANCED UPLI NK MULTI PLEXI NG [ 00021FI ELD OF
| NVENTI ON [ 00031The present invention is related to a wirel ess

comuni cation system More particularly, the present invention is a method
and apparatus for enhanced uplink nultiplexing. [0004] BACKGROUND [ 0005]In
third generation (3G wreless communi cati on systens, a wreless
transmt/receive unit (WIRU) has the ability to support nultiple

appl i cations wdoh di fferent ayglridob RkoSesArEwI(IPP) Tequirenents running
si nul taneously. Applicati ongnassaaimtredn turimel wxdual data flows froma
radio link control layer (RLC) are known as | ogical channels. These | ogi cal

channel s are ed to transport . Wthin the nedi um access
control (MAC) rg?@g]er Each TrCH |sﬁ§@§gﬁ’§¥@§f%h a specific QS. Logical
channel s wi t h [&i0A] | ar TieSoreeqtiidensot s adlgedtp pedirtiosscammumichtiOhs .

 0006] Several LGP R LAXEH ihhGAs € AHlebaCAIRARELE: kot anspor !

channel (CCTr _ "has a speci coding rate and rate matching
attributes w erkancedieplicETrdgEplengl | ow for different levels of error
protection, Conbinations of TrCHs that are allowed in a CCIrCH transm t

tinme interval ﬁ@ﬂ ) are defined by QA%?'%BS& _format conbination set
(TFCS). The T ‘defines the all owe | Xi ng conbi nati ons of TrCHs
within each CEPOEH TTIn third generation (3G) wireless communication systems, a wireless
transmit/receive unit (WTRU) has the ability to support multiple applications
with different quality of services (QoS) requirements running simultaneously.
Applications associated with individual data flows from a radic link control layer
(RLC) are known as logical channels. These logical channels are mapped to
transport channels (TrCH) within the medium access control (MAC) layer. Each
TrCH is associated with a specific QoS. Logical channels with similar QoS
requirements are mapped to cormmon TrCHs.
[0008] Several TrCHs can be multiplexed inteo a coded composite transport
channel (CCTrCH). Eack 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
TTL
"[0007] Bach 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,
[06008] 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.

[0008] Each TTI, TFCs within the TFCS are checked to determine if the
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[ 0007] Each TTI, the MAC selects a transport format conbination (TFC) from
the TFCS or a configured TFC subset. TFCs are sel ected based on the

transm ssion priority of the |ogical channels that are mapped to each Tr CH.
TFC sel ection rules are based on maxi m zi ng transm ssi on of the highest
priority data, [00081 The TFCS is configured to allow certain TrCH data -
conbi nations and not allow others. This nmechanismis used to ensure nmaxi num
and m ni rum da i s;agh TTl, TFCs
wi thin the TFC%F‘%{%E?%% ?e(éh) gé%%a\{rza%}gt{hn t s1$§§5@#0f|@%2&9@1§§ be supported
by the avai | abF&° wh&h%%%b@ﬁuq@mwwswrédwaerxFFS@Ps\mr@Fat%azs@ not be
supported :j sf CRYe dRMeMittd [ dhbrt PEricX CRES tRANREsIST @h@r AYdir6athtRe
transmtted for

i a short periqd. If t ns n power, uirement is
ot ot | 11 ed Tt raen B b bttt e e IR SRR R B Rr o SRS o
Certain TFCs | HFGs ihnd fhimimmset!” aa¢ excbided Erdedbefngorivcbel. nGhdsk ockedrt These
transport Chan&%ne@g&fdgg%:ﬁské Bp&efﬂgst’?ﬁf%ég%on )IETQ a%@'tﬁ& n%mﬁx%tes and the

m ni mum set are used to naintaln 1 vidu at a
[ 00101EnhancedaFridir s Qesof elsndusbdardped to reduce tr ansm ssi on
| atency and inppease I adhncb@SHGEURKs b ¥lobdd th R@iubPrk fMilfmissbnWTRU i S

provi ded wi th onl e EU TrCH Since.there Is per WRU,
just a list ofla{lef’é'n SPECFEFHRATESHES wll‘eﬁ?ylilﬁé %"%nglﬁ@“ ¥at does not
di stinguish reeth sdyrent BU ToPH.dbibfeghentis dobyine EU Ti&pee WIRU, gust 6 Higs and  QoS.
The confi gur ed,:@GTL ms%@ﬁsﬁﬁ@h%%@m@ @x{sw 88 hdds Bspmﬁgéaisﬁoor di nat e

transm ssion nmultiplexing wwthin TTIs only work where nultiple TrCHs are
provi ded and Irﬁ@f‘ff’é‘fené"nfﬁﬁﬁ’éﬁe’éenHOg’(?%lrﬁ%ﬁ‘Pe@SOIF%ﬁlﬁnflé%?ént%eé?‘é'gﬁﬁﬁped to
speci fi ¢ Tr CHCCISCHCEFCHene TRS smhworpﬂﬁes&u pléfeHy cbdremetenithdsigdsexi ng rul es
and the QoS prQ n &?ta flo of_ava ble for EU.
[0011] I n or der %i&%%mg W:‘i:hm cluf vwor ere mllj,:gfpe}nee(?? are p provz%% é‘ual dat a
flows, it is ﬁ%@ésmeh@‘” d@flmmeQﬁ‘éWQWFRmntmretm@@Qltm@qcﬁb é‘sCH%)r | ogi cal

channel s or MG +ﬁ4r9mnmapgg‘z@@ﬁ%@@%ﬁﬁﬁ%@kﬁzé}&%@b@pms control

MAC- e r ot ocol ata units
( )P for méjavzdual data ﬁows are not available for BUJ.

.J.)

[0011] In order to properly maintain QoS reguirements of individual data
flows, it is necessary to define new WTRU multiplexing rules for logical channels
or MAC-d flows 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-¢ PDU is defined for
each WITRU. The WTRU MAC-¢ 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 isin a

transmit power restricted state. The amount of data from each logical channel or
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[ 0012] SUMVARY 100131The present invention is a nethod and apparatus for
enhanced uplink multiplexing. A set of conbinations of MAC-d flows, (and/or
| ogi cal channels), that are allowed to be nultiplexed within a MAC-e PDU is
defined for each WIRU. The WIRU I VIAC-e entity sel ects a conbi nati on anong
a set of allowed conbinations for nultiplexing MAC-d flows for each M AC-e
PDU. Certain |ogical channel or corresponding MAC-d fl ow conbi nati ons may

be defined thag, n% r 155431%?&'6\%?2%9?%%%@ u‘it‘i;ﬁ@é%ﬁii o%&eeq, Hhgl eahe WRU is

inatransmt nount ich | ogi cal

channel or -2- ﬁéeﬁr FegsuPrdeuRgaig- & t4 raﬁw t"ﬁ&p tea VR fuintd pistyegsd within a
MAC-e PDU may Qfvesi@hiRd th r&isdihe Quahantiees Hab @He%%at%ﬁ&védhe WIRU i s

in arestricted ondi tion t hat u nsn ss payl oad
bel ow what is %l gﬁﬁ{f ‘gﬂ"fnf‘ﬂ ffti?ﬁa‘i‘?ﬁ%é‘fg fIpr éﬁ%rg’] 535 C?l%‘ﬁ‘ f gﬁ"n Node- B, an
i ndi cati on of dfekeictedpbdwérchedtipomey bepaghidtte Eﬂdd?ﬁW1€iheh@E§$&dlsﬁlﬂ§sM.de- Bwth

the EU transm ssion. 100141BRI EF DESCRI PTI ON OF THE DRAW NGS 10015] Figure 1
is a block diagramof a WIRU for EU nultiplexing in accordance with the

present i nventPoi! 100161F5§@%D§S@%1P§‘1@N&ﬁ R 3% process for EU
mul ti pl exi ng ipo1s] Figure 1 is a block diagram of a WIRU for EU multiplexing in

accordance with the present invention.
10016] Figure 2 is a flow diagram of a process for EU multiplexing in
accordance with the present invention.

{0017 Figure 3 is a block diagram of an example of WTRU MAC-e entity
including functional blocks along with controlling signals in accordance with the

present invention,

[0018) DETAILED DESCRIPTION OF THE  PREFERRED
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.

10020} 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 incorperated in one

entity, and the functions of the entities in Figure 1 may be implemented in more
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accordance with the present invention. 100171Figure 3 is a block di agram of
an exanple of WIRU MAC-e entity including functional blocks along with
controlling signals in accordance with the present invention.

10018) DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS 100191Her eafter,
the term nol ogy "WRU' includes but is not limted to a user equipnent, a
nobi | e station, a fixed or nobile subscriber unit, a pager, or any other

type of devi ceozqggqglcgo&;l QPgLating in a wirel ess environment. Wen
referred to hereafter, the term nol ogy "Node-B" includes but is not limted

to a base stati%# a sirP% Rebntaren 1% SOpiseicess g porentloentitiss: sether type of
i nterfacing deamsegatediwah \bkitaih a8 @ BNinhoR @ik as k0RA0dkER gait®! dhdcsed bl ock

di agram of a f pl exi C t he present

i nventi on. Th\e/% °éon§?‘%‘sg%£§ﬁy’m%‘“ Pgﬁ%g £3 hl\/&%%gd ﬁfﬂ‘fﬂlaﬁ 04, a MAC e
entity 106 andassocRRd @nt kttyib1@8. TﬁhMéjehfaVewGlc@@pmdsa MAGindexent i ty 104
and the PRY enghiynl08a Qﬁﬁfa(ﬂrﬁtsflm lsééculwm&{ch%‘%o@i Q’h LRgycurrent

W rel ess conmuni cation_ s ste It shoul d be noted t he conflguratlon
shown in Fi gur@uipjegesipelh e%ﬂa@%@%ﬁ@s%&%@%mma% fgger f or med by

the MAC-d entithy emmcadh@zxﬁmd&am&hémem@@ iThe BHY@RBEEUS blvcab® entity,
agd the functigns ofnithe. entili tz(ﬁaasnsmmsm| gure 1 may be inplenented in nore

[0022] The WTRU 100 is configured to support EU transmission through a
single EU TrCH. In accordance with the present invention, a set of allowed
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 100, MAC-e PDIJ
multiplexing rules are defined which specify what data may be chosen from
MAC-d flows, (and/or logical channels), and multiplexed onto a MAC-e PDU for
maintaining QoS requirements. The rules may be pre-specified by the standard
or may be signzled to the WTRU 100 by a radio network controller (RNC)
through radio resource control (RRC) procedures. An RRC signaled set of
combinations provides the ability for the RNC to control logical channels or
corresponding MAC-d flows to achieve their specific QoS requirements.

[0023] Certain MAC-4 flow, (and/or logical channels), combinations that
can not be blocked from fransmission even when the WTRU is in a transmit
power restricted state may also be defined to aveid 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-4d 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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or less functional entities. [0021] The RLC | ayer 102 conpri ses one or nore
RLC entities, each associated with certain |ogical channels, such as a
dedi cated control channel (DCCH) or a dedicated traffic channel (DTCH).
Each MAC-d flow has its associated QoS attri butes. The MAC-e entity 106
conprises a nultiplexing function 106a and an EU TFC sel ection function
106b. The MAC-e entity multiplexes the MAC-d flows onto MAC-e PDUs while

sel ecting a pr RRee TF &ﬂcc&regwg%ttﬁaﬁ&ﬁerlégh&me&e@ &tmecqmm%a&%' aé E- DCH)

The PHY entity processes ess transm ssi o

[00221The WIRUPe Gefined wighfspesificedate orakufipdr e2oE ML e dnBor sepdlar tkmcehgh a
singl e EU Tr CHehahRel&C 6R4td@HAC 8e %{Elﬂpkﬂﬁ Mtesmtmméepbmn T8 S6f oof al | owed

B b oot Lo S BRRA AL OBl FUrOS e B o pe
mul ti pl exi ng rul es, it getifinbdawhiats Specithyr WhASHd datve @ay/cbeghbsen from
MAC-d f1 ows, (@a;qgag; 18068k COAMRL A hia AR o Uk1 R EXEFRNLG, G, MAC @ PDU

for maintaining STequirenents 1¥ re- speci by the
standard or na¥e ‘E?‘@h@ Hyratead péhithe dafr Rese POy MA Crddeve, F@@%Fq@cebnt rol | er

(fRNC) mt:) hrough &adhds)r gs@%%&o&gﬁ]taﬁms (e r&fa&ﬁﬁdal}lfrﬁ§ traﬁgbzﬁﬁg:da%hgnlal ed set
or Co |nat|0 I’Ol S the 1t | Ca
channel s or e‘éo i lﬂ’b HWC? %%5 rl‘% pﬁ% %est fo?élef"'qb%%(g ‘% gg

requi r enent s (afxﬂﬁ)@@g@é lcltt@nalsM&@a dlléwt tin*(‘%fﬁdqf droojeogiy dabwe e fneins)

conbi nations tial, GARNAOLHLDE BLOGKEDxlLP ML réﬂa&@%%m@v &nihel the WIRU

isin atransmt power restricted state may al so be defined to avoid

bl ocki ng of aﬁyawwsm@owe‘ﬁfw (and/or 1 ogical channels). Transm ssion of
t hese conbi natjpogss Mmaywathsohbeetal diDwedcombidaOuhs, ﬁl@qwtd’drli\gafﬁlé peibagnel

al | ocati ons frotrgftl %% %ﬂeL 0%2%1|£ﬁn Ct%rtrgellgtce V\xl"lot T C:)t'mntzza on%Kmant the
number of PDUS  pP&F 1t m Eotihe ervaaf (”Pﬁ))pef PR GAeh df | ow,

(and/ or | ogi caMA@hleihwe,I sl)dfartldfmal d@nnetie) Fudccirphes edthwintahiaiuta ph@ye PDU may
be confi gured. scm?e aqsg;&@nmgﬁlePMA@% flckd bt higRECSERES 1@31@%@86%@6 for each

channel . For exanpl e, al | oned conbi nations, may, i ncl ude one or nore PDUs
froma parti chiefre '?%?é?"élﬁha’é‘l‘réﬁﬁw W%WIWIPG*Og‘E?’dﬁéﬁV% ThboteRi s

particul ar | ogh@ablecihgrnelndtion o thays tha\ugdrts the most highest priority data
within the set of TFs defined for the EU TrCH,
10027] Alternatively, logical charnel or MAC-d flow combinations
configured by RRC signaling procedures 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-d4 PDUs that are allowed to be
maultiplexed from each logical channel or MAC-d flow into each MAC-e PDUJ.
[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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-4- [0025] 1 n accordance with another enbodi nent, the set of conbinations
can be defined with specific data rate fromeach MAC-d flow, (and/or

| ogi cal channels), that can be nultiplexed onto the MAC-e PDUs. The set of
conbi nati ons may al so be defined with specified data rate that can be
conbined or not, with specified data rates fromother MAC-d flows, (and/or
| ogi cal channels),. The data rates fromeach MAC-d flow, (and/or | ogical

channel s), may, be. égl Lgitly matched with the data rate of other MAC-d
flows, (and/ orp%oo ?ca %%annel s). In certain conbinations, the other

channel (s) mayP¢#%nsnmi Thest efadlay cdmeebisHpRaAN ke phinitatigs gdbs RRCdent i f y
possi bl e rat esprb@iuRachTMAGHE fcbowurdtandiinies| 8@l REC ehapneisyyrrand al | ow
the WIRU to choose a.ng {énovvn rate from. ot I]Ler channel s thrk%]at .does not exceed
the al | ocat ed BRYBIERE RASANEHLFA heaRAHCELE T FBRET °f TiTTL° 268%26] W t hi n
the set of allasd®dbbpeaificallsyvedabsbinatiensof logiedlabannelspr MaiG-d¢ fowsul ti pl exi ng

rul es may be dﬁ%%‘{%?g“’%ffg i 1.&&911?&, REfea Rl QKL d pF@t | on between MAC-d fl ows,

(and/ or 1 ogica nne _accordance wth an absolute priority schene,
a | ogi cal charféi® or MB& AVFRQOwostingrughiemopiqrarthe ystite off Wiy slleedved before
a | ogi cal changgbinafiodBGndctd Ws Abnd/@NBH i calEahélh)YeaISEG €Y, @84 seld@ chosen

I tiplexi nbi nat i is. th 1 hat t h t . hi ghest iorit
at o i ¢ i 1t O ST EFOAm® 5 TRG P OF Py D oY G ROOSFFAR B Fat | Vel y,

| ogi cal channeltrosmiia@er Fiowreonor aatitions: owiiagion ededy sRR@:igingnal i ng
procedures may,4ake BLECEIRRES: QUSITRDE. 53 QUL B8], %d bhpinkh§, RRC

signaling procedures may configure allowed canbinations of |ogical channels
or MAC-d fl owd™ @P EFfesF RRvRItate appithe cprdinabpishietinst fkomdy T Ef %‘%ecg?}éci fy the
data size or muwskite BfdeMACasl RBNSIrhladissthenf ghd Dwed] fiew hend bgipliexed from
each | ogi cal G e?‘nr}iréﬁl gaéinlg/ﬁar;"(%naf ltggé g;e@ér%l ﬁ‘%%}ll{ %g_lg 'P%'r m]éfq'p218s]m N
accordance with a refative priority scheng,  a wei gﬁlﬁ ng mec ShtEmis

speci fied i n @seiee restorp roperdtions & the s¢tofielirded cpmiingticng vdies trapsmiéi ght i s
defined for eaghe NB\Garflifdtow, (and/or |ogical channel). Available bandw dth
on the E-DCH is distributed tgo each | ogical channel or MAC-d fl ow accordi ng

to the defined@#&i ght .CertirsMabpilocEndp ogie! el combinatigngfBatgplt r i but ed
across | ogi cahothanneésirah teasmedpondh RGed e WTRUGWS anrthsaiopisr bandwi dt h

starvation of rés?r\f\cgéd s:tgt_e mzy also be defined to avoid blocking of any one MAC-d flow,
{and/or logical channel). Transmission of these combinations may also be allowed
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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priority channels. [0029] The set of allowed conbinations nmay be explicitly
signal ed by RRC procedures. The RRC configuration allows the RNC to
control WIRU rnul ti pl exi ng choi ces, which can be unique to requirenents of
the radi o access bearer (RAE). Specific allowed conbinations of | ogical
channels or MAC-d flows are configured for nultiplexing within each MAC e
PDU. [00301The WIRU conti nuously nonitors the state of the all owed

combi nati ons ofgMAG thokl &v\@céﬁmﬂmn&m& 6Ad1 &haNNR$dhan@Cty NEALTTI . and
selects a pr oper conbination for tra gﬁ\leon i n accordance with the

noni t or ed st atelovsmappes ek TW@Q F%df Errembioptigns pag de defioed 2
combi nati on exteesiaingur 88RI THif ghal hanSigdalipgwedio dbdravie chadantebiag \WTRU E- DCH

transm ssi on, the gb nati.op.is_in _an power state and the
t .
conmbi nation i ahn?( tlhf"‘?“)de%mrﬁ&ov%eélreesc 1%(‘%%55 fhe time to detect and bl ock

transm ssi on df%ishe MACGnderfchownt 3CARdtamdatdegi 10l is etnéimvret Yor eedrsCHat i ons may

take several ByROHTiiLSthe Amstidi bésrslbme&%mls%{wa% EEL 0B ] STe A S
conbi nations to e set of allo onbi nati ons when transmt povver is

sufficient. cé%eﬂ@”&% it ERe] CﬂTa%I ( AR of " FofTec A1V P ANAEEY for
conbi nati ons ttk’ﬁisnﬁﬁfhnmﬁ)ﬁvobﬁhbb&%mﬂy cfﬂbmahhg mﬂs;ﬁﬂmscthann&yemhMam t he WIRU

isin a transm b RO res#réﬁt ep%msct dﬁ%gh I;Tﬁgha%gelgg ﬂtoo av0| d

one
bl ocki ng of any one a anne ransm ssi on of

t hese conbi natsm#%reﬁ@yeda'ffg‘omb}et WP@A@@Y W el severgli BRI OE@JFQhaIﬁneI
al l ocations f rr@cﬁm}\é@d@ Eﬁpo@'tﬂ@ﬁmﬁzﬁ%@eﬂ on zﬁﬂkﬁﬁegﬁg cbiddbdds. BusEtoof TECs

correspondi ng e TrCHs iIs j ust list. of TFs is
defined for tfrT{LéT%slfqa@TEeé cprftieumtep thﬁ%lﬁ’gffﬁ?téaqsf’uﬂs?nﬁ%%éé@%ﬁki?t PG5 i ne MAC-d
flow, (and/or pagigacél omhlagivee khanneiomdiaatifions in a mni num set which is
excluded from, 41‘9 b'%gf exxﬁ‘i{uS?ﬁ%{é&&m&d?%&c%ﬁﬂs@%i{@é&c%ﬂhe”ay be

defined such t at IS ways pos ransm t east one MAC-d PDU
fromany MAC &Y tféwx%lﬁm%@qyaoaﬁ belpw et iseitleredibie fhetiié chaafal Adiorrgiopower
avai |l abl e for rthgeEsrbeH yoae.lgeési ihich e of{}QQgsZI]léE&'tEdeé{* @ﬁdftﬁﬁ ;srﬁélggea pl exi ng
MAC-d fl ows, (tan}?/&r Ig%{%a ?@ nel s K &19 M%c ?m Eg }' h may include
a conbi nation 't 6#° 85%% L P aF Br DY LA AERNE FPUHAL i ncl udes
the smal | est pgsskdbe pagladagl rzfeasage)r{euch as a new information element). The

WTRU may inform the level of available fransmit power of the WTRIJ,

[0035] The Node-B may implicitly determine that the WIRU is in a power

restricted state. The Node-B may detect the WI'RU power restricted condition by

comparing the channel allecation signaled to the WIRU and the corresponding

transmission received from the WTRU. Ifthe channel allocation exceeds what is

transmitted and the WTRU either continues t¢ transmit at the reduced rate or

indicates it has more data to send, the Node-B implicitly detects the WITRU

power restricted condition and takes appropriate actions.

{0038] 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 sef 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
-7



-6- logical channel or MAC-d flow and no data for all other |ogical
channels or MAC-d flows mapped to the EU TrCH The set of these

conbi nati ons may be defined as the mnimumset, This may be a signaling
radi o bearer for guaranteeing a signaling to the Node-B in a power
restricted state. [0033] Under current 3GPP standards, a TFC is configured
for each TrCH that provides the small est possible transm ssion on one TrCH

and no data Onaxpkﬂéﬁay&:Q&ﬁtlﬂs{me@ﬁbréﬁﬁ_@gﬁﬁ%faﬂégﬁﬁMﬁ_@sd &gy akways al | owed

for transm ssion to avol he possibility of bl ocking individual channels.
In the case of Rty %Rp {9gicghibpnem éstam 49 s TP BRsPHGda I PpIRed PBigioB&PT channel s
or MAC-d fl| owssmom MADGIEWE S@MWACH Ty (Sep ). e YAC-Fw iEksEocldtédd, sever al
EU TFs or TFCs e required, to support..the mni et on tipl exing
conbi nat i ons. \“:L%{;'TJIE“C’(“)lrgq‘%‘i'?(f‘gL fl'ﬁbc"lteffde'g coghips éﬁﬁr%ﬁigg?(?wast &é.‘fiﬂ%}(;\kﬁgf%i

transm ssi on ofbanhds)saredrgakd sepdfsEovrldeompbiphigads felprtedistepl269i Data fiohannel or

MAC-d flow. [ 0034k NhendwaeariERlihiSceli infh FB8Ld PEUSGH RQURLNGORM) A ON that
reduces the EU transm ssign el ow what is allowed by the EU channel

: ayl oad b
al | ocation rec®aBl PRBRPLONGEHE-BO- dhe iMeF€ &1 Grrrs fortiredef ot #1 Eled power
condition i s pRESEH dhylind 1edRr Bamidhialdrerdcbhsidgamsp2 53] on. The indication
may be expli ci si gnal ed by si.gnal i ng. nessage, a_new
i nformation el [r(e)!r)r%rillit). %ﬁgriﬁé@%ﬁaﬁ§gfa aér?%atnheé‘a \‘ie"f‘%@#@\%ﬁe& Eg' transmt
power of the ViPRchudigOBE{tioThiqdstidorB withcoptrpiipgéighajs idetcordangsevithhat t he
WIRU is in a pRuBkesbQSihtdtlf drigt:atseshod en O g8 B ixBYi6a!l efdwthie }ATRU power
restricted cond%ﬁt‘l on by corrpaklégrl% t he c&gn‘gel al | ocpgtl on si.gnaled to the
WIRU and the cOPY&EHEHOTINg™E? 44y BVPECaT GRE TRt PRI.PA f t he
channel al | ocatoi€@nheveas etier whfifuraSort manisyipleetnd drithhet dAfRne froher
continues to t 1 . 1ngi |t re data to
send, the Nodetgl %&?Erwgﬁ{ﬁs%ﬁ}ﬁte??eéger?g%{éggﬁlzﬁ%\%&%ﬁldﬁggﬂ%%%%g if%cglgg%e%%ndi tion and
t akes appr opr is8pa2iRe Mosner, lefs ORGP flopks. thejordey of the fyngliengt blasksfmay process
200 for EU mulde phf%bdOini BHREHO! SAHCEa tthe tH8RHESAR bNRALAR. A WIRU is
configured to sug Ort‘b“FU t.ransm ssion through a single EU TrCH A set of
al | oned conbi FATTEHSE BT VAESH FT6ws, (and/or | ogical channels), which is
al l onwed to be a8t i pl eRed fontlcgichehahids e PRebposdideMiaeiidwarneath WIRU (st ep

202) . Transm t;, dat Ailofia Q% DEEF 4R MAC-e entity 106. The first functional block
106, determines a subset of MAC-d flow, (and/or logical channels), combinations
among 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.
[00s8] The second functional block 106; determines available power and B-
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-



-7- an RLC |l ayer by at |east one RLC entity and forwarded to a MAC-d
entity via at |east one |ogical channel (step 204). The transmt data is
mapped onto one or nore MAC-d flows at an MAC-d entity (step 206). Each
MAC-d flow is associated with unique QoS attributes, A conbination of MAC-d
flows, (and/or |ogical channels), anong the set of allowed conbination is
sel ected (step 208). Data fromthe MAC-d flows are nultiplexed onto MAC e
PDUs in accorq%gggﬁﬁhéﬁmgggﬁﬁglected conbi nation (step 210). The MAC-e PDUs
are forwarded via CHto a physical |ayer for physical |ayer

processi ng (st@ptB12) . Altbomr) the %F%e%aquei%fnﬂtﬁﬁﬁ(thﬁ|Pé°§?‘§ﬂ%"ﬁﬁmalha@xarrpl e of
W'RU :VAC- e entddyribhO b ﬂheg}mdagmbm@bms@nﬁiarm@msm&hm@swamrﬁmm r ﬁl li ng
signals in accor a res nti.o re 3.s t hree
funct i onal Sfenmﬁgw%%é?““gﬁﬁp Oﬁhﬁﬁfﬁ%ﬁféquui ?8 ann?éggﬁﬁs provi ded
as an exanple mahded@mbhbnﬁdsbenwckedamﬁ@tﬂ@me¢hMGmﬂm@mWM@ﬁmBW@bn may be

i mpl enent ed mh£%%ﬂ%tg§g§@ﬂéQgﬁgfﬁw%ﬁgg teachi ngs of the present invention.
The functional bl ocks may be conbi ned or separated nore or |ess functional
bl ocks, the order of the funétional blocks may be”changed in different
order, and the functions may be perfornmed sinultaneously or in sequence.

[ 0038] Data from | ogical channels or corresponding MAC-d fl ows enter the
first functional block 1061 of the MAC-e entity 106. The first functional

bl ock 1061 determ nes a subset of MAC-d flow, (and/or |ogical channels),
conbi nations anong the all owed conbi nati ons of MAC-d flows, (and/or |ogical
channel ), Optionally, the first functional block 1061 may determ ne

possi ble rates for each MAC-d flow, (and/or |ogical channel), in accordance
with the RRC configuration. [0039] The second functional block 1062

determ nes avail abl e power and ETFCs for the subset of MAC-d flow, (and/or

| ogi cal channel ), conbinations, The avail able power for E-DCH is al so a
configurable paranmeter. Optionally, the second functional block 1062 nmay
determ ne the E-TFC based on a m ni rum set of conbi nati ons whi ch cannot be
bl ocked fromtransm ssion. [0040] The third functional block 1063 generates
MAC-e PDUs multiplexing MAC-d flows in accordance with a predeterm ned
criteria, such as configured | ogical channel or MAC-d flow priorities
maxi m zi ng transm ssi on of



-8- the highest priority data. [0041] Although the features and el enents of
the present invention are described in the preferred enbodi nents in
particul ar .conbi nati ons, each feature or el enent can be used al one w t hout
the other features and el enents of the preferred enbodi nents or in various
conmbi nations with or without other features and el ements of the present

I nvention. -9- CLAIMS 1. A nethod for nultiplexing a plurality of

dedi cat ed channe
CLAIMS

1. A method for multiplexing a plurality of dedicated channel
medium access control (MAC-d) flows within an enhanced uplink medium
access control (MAC-e) protocol data unit (PDU), implemented in a wireless
transmit/receive unit (WTRU), comprising:

receiving information indicating combinations of MAC-d flows that
are allowed to be multiplexed within a MAC-e¢ PDU, wherein the
information is received from a radio network through radio resource
control (RRC) signaling; and

multiplexing MAC-d flows within the MAC-e PDU in accordance with

an allowed combination of MAC-d flows as indicated by the received

information.

2. The method of claim 1 wherein the radio network includes a
Node-B.

3. The method of any one of the preceding claims wherein the

radic network includes a radio network controller {(RNC).

4. The method of any one of the preceding claims wherein each
MAC-d flow is associated with a quality of service {QoS) and each MAC-d

flow 1s associated with at least one MAC-d flow combination.

- 10 -



medi um access control (MAC-d) flows within an enhanced uplink nmedi um access
control (MAC-e) protocol data unit (PDU), inplenented in a wireless
transmit/receive unit (WIRU), conprising: receiving information

i ndi cating conbinations of MAC-d flows that are allowed to be nultipl exed
within a MACe PDU, wherein the information is received froma radio
network through radi o resource control (RRC) signaling; and

mul ti plexing MAC-d flows within the MAC-e PDU in accordance with an all owed
conbi nati on of MAC-d flows as indicated by the received information. 9, The
met hod of claim1 wherein the radio network includes a Node-B. 0. The nethod
of any one of the prébtednhafpodlcdians onleerfeha prdrediradilainnetvordn iadhddes a
radio network controller (RNC). 4.The nethod of any one of the preceding

cl ai rs wher €l fioveachsMaCid! Witbwe gsarassoci @t edewi th a quality of service
(QS) and each MAC-d flow is associated with at | east one MAC--d fl ow

conbi nation. - 10-

6. The method of any one of the preceding claims wherein the

allowed MAC-d flow combinations in the MAC-e PDU are for QoS control.

7 The method of any one of the preceding claims further
comprising transmitting a MAC-e PDU without requiring a resource

allocation from a Node-B.

8. The method of any one of the preceding claims wherein each
MAC-d flow is associated with a priority, wherein a MAC-d flow is served

based on priority.

9. The method of any one of the preceding claims further
comprising determining whether an enhanced uplink (EU) transport format
combination {TFC} is in a blocked state based on at least a WTRU power
remaining for EU transmission, wherein data of a MAC-d flow is processed
in accordance withh an unblocked EU TFC, and wherein the MAC-d flow is

associated with at least one MAC-d flow combination.



d flowis associated with a guaranteed bit rate. 6.The nethod of any one of
t he preceding clainms wherein the allowed MAC-d fl ow conbinations in the

MAC-e PDU are for

QS control. 7The nethod of any one of the preceding

clainms further conprising transnitting a MAC-e PDU without requiring a

resource allocation froma Node-B. 8. The nmet hod of any one of the
precedi ng clainms wherein each MAC-d flow is associated with a priority,
wherein a MAC-d flow is served based on priority. 9. The net hod of

any one of the pnecedinignetiaidvss Emirh eruCRAPENSbAGINGle8fdA Il AGIREher an
enhanced uplink (EU) transport format conbination (TFC) is 1n a bl ocked
state based HIn EHC lteastsugppdFRY povelonr emBbidingn f @kt BY tdaaneMss§icn: Wher ein
data of a MAC-d flow is processed in accordance with an unbl ocked EU TFC,
and wher ei n tdresoMAGotef [OavAdiabrRSBOClaakedssbd h at | east one MACG-d flow

conbi nati on.

10. The method of claim9 further conprising restoring a

bl ocked EU TFC to a supported state on a condition that at |east a
sufficient transmt power is available for transm ssion.

11.

A wireless transmit/receive unit (WTRU) configured to

multiplex a plurality of dedicated channel medium access control (MAC-d)

flows within an enhanced uplink medium access control (MAC-e} protocol

data unit (PDU), comprising:

means for receiving information indicating combinations of MAC-d

flows that are allowed to be multiplexed within a MAC-e PDU, wherein the

information is received from a radio network through radio resource

control {(RRC) signaling; and

a MAC-e means for multiplexing MAC-d flows within the MAC-e PDU

in accordance with an allowed combination of MAC-d flows as indicated by

the received information.

12.

Node-B.

13.

The WTRU of claim 11 wherein the radio network includes a

The WTRU of any one of claims 11 to 12 wherein the radio

network includes a radio network controller (RNC).

-12-



11. Awreless transmt/receive unit (WIRU) configured to nultiplex a
plurality of dedicated channel medi um access control (MAC-d) flows within
an enhanced uplink nedi um access control (MAC-e) protocol data unit (PDU),
conpri sing: means for receiving information indicating conbinations
of MAC-d flows that are allowed to be nultiplexed within a MAC-e PDU,
wherein the information is received froma radio network through radio

resource control (RRC) signaling; and a MAC-e neans for multiplexing
MAC-d flows within the MAC-e PDU in accordance with an all owed conbi nation
of MAC-d flows as indicated by the received information. 12. The

WIRU of clai m 11limher@ienwirke sagiponebnerkminc tdes whNodesBn mac-a 13
The WIRU of any one of clains 11 to 12 wherein the radi o network includes a

radi o net worlewCNhsdkla@Ed GRNC). qualid of service (QdH. arthea MR ©f4 ARy ;9ne of
claims 11 to 13 wherein each MAC-d flow is associated with a quality of

servi ce (Qo8psandtegatth M\Gad: bhoWACSdassoehabeditwht h at | east one MAC-d
fl ow conbi nati on. 15. The WIRU of claim 14 wherein the all owed MAC-A

fl ow conmbinations in the MAC-e PDU are for QS control. 16. The WIRU
of any one of clains 11 to 15 wherein a MAC-d flow is associated with a
guaranteed bit reite. The WIRU of claim 14 wherein the allowed MAC-d flow

combinations in the MAC-e PDU are for QoS control.

16.  The WTRU of any one of claims 11 to 15 wherein a MAC-d flow

is associated with a guaranteed bit rate.

17.  The WTRU of any one of claims 11 to 16 further comprising
means for transmitting a MAC-e PDU without requiring a resource

allocation from a Node-B.

18.  The WTRU of any one of claims 11 to 17 wherein each MAC-d
flow is associated with a priority, wherein a MAC-d flow is served based on

priority.

i
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17. The WIRU of any one of clains 11 to 16 further conprising neans for
transmtting a MAC-e PDU wi thout requiring a resource allocation froma

Node- B. 18. The WIRU of any one of clains 11 to 17 wherein each
MAC-d flow is associated with a priority, wherein a MAC-d flowis served
based on priority. 19. The WIRU of any one of clains 11 to 18

further conprising nmeans for determ ni ng whet her an enhanced uplink (EU)
transport format conbination (TFC) is in a blocked state based on at | east
a WIRU power remaining for EU transm ssion, wherein data of a MAC-d flowis
processed in accordance with an unbl ocked EU TFC, and wherein the MAC-d
flow is associ ated wrhh WTRUeasStnones MG dindd aw eom®ifnatieoromprising 20. The
WIRU of claim 19 wherein the WIRU further conprising nmeans for restoring a
bl ocked EU Te@ntdoadsiepmiiihedvisdtatieanrnaaocntiupiiok (Ebatraatspbeastmat
sufficient transmt power is available for transm ssion.

combination {TFC) is in a blocked state based on at least a WIRU power

remaining for EU transmission, wherein data of a MAC-d flow is processed
in accordance with an unblocked EU TFC, and wherein the MAC-d flow is

associated with at least one MAC-d flow combination.
20. The WTRU of claim 19 wherein the WIRU further comprising

means for restoring a blocked EU TFC to a supported state on a condition

that at least a sufficient transmit power is available for transmission.

-14 -



