MAC MULTIPLEXING AND TFC SELECTION PROCEDURE FOR ENHANCED UPLINK FIELD OF
INVENTION [0001] The present invention is related to a wireless communications. More particularly,
the present invention is related enhanced uplink (EU) transmission. BACKGROUND [0002] In a Third
Generation (3G) cellular system, such as the system 100 shown in Figure 1, EU provides
improvements to uplink (UL) data throughput and transmission latency. The system 100 includes a

Node-B 102, an RNC 104 and a wireless transmlt/recelve um&% 01 @'115 ﬁg hown in Figure
2, the WTRU 1085AGMIIILTIRIZIINGANR EEG e%‘?n%ﬁ%l (ﬁ% nd an EU
medium access control (MAC), (MAC-e) gR1u3eeFsmOrNgd) operation between a dedicated
channel MAC, (MAC-d) 204, and a physical layer (PHY) 208. The MAC-e 206 receives data for EU
transmission from channels known as MAC-d flows. The MAC-e 206 is responsible for multiplexing
data from MA Wﬁ%} ﬁ%ocol data units (PDUs) for transmission, and for selecting
proper EU tra spor ormat combinations (E-TFCs) for EU transmissions. [0004] To allow for EU

transmissions[Qﬂ%]dﬂhéepmﬂfeﬁtgmmamaﬁamimddm Wfawammmmms 102 and the
RNC 104. WTRU UL dataﬁ that re ujre fast dynamic llocations.ar. W ed with
fast "schedule@"ﬁ?aﬁ?g f ﬁfg ﬁw@rﬁ% énfﬁfgx Ié‘lanne s t‘ﬁa Pegire (%nlf%gous allocations
are provided withh sianssiaduled” grants by the RNC 104. The MAC-d flows provide data for UL

BACKGROUND

[0002] In a Third Generation (3G) cellular system, such as the system
100 shown in Figure 1, EU provides improvements to uplink (UL) data
throughput and transmission latency. The system 100 includes a Node-B
102, an RNC 104 and a wireless transmit/receive unit (WTRU) 106.
[0003] As shown in Figure 2, the WTRU 106 includes a protocol
architecture 200 which includes higher layers 202 and an EU medium
access control (MAC), (MAC-e) 206, used to support EU operation
between a dedicated channel MAC, (MAC-d) 204, and a physical layer
(PHY) 208. The MAC-e 206 receives data for EU transmission from
channels known as MAC-d flows. The MAC-e 206 is responsible for
multiplexing data from MAC-d flows into MAC-e protocol data units
(PDUs) for transmission, and for selecting proper EU transport format
combinations (BE-TFCs) for EU transmissions.

[0004] To allow for EU transmissions, physical resource grants are
allocated to the WTRU 106 by the Node-B 102 and the RNC 104. WTRU
UL data channels that require fast dynamic channel allocations are
provided with fast "scheduled" grants provided by the Node-B 102, and
channels that require continuous allocations are provided with "non-

scheduled" grants by the RNC 104. The MAC-d flows provide data for UL



transmission to the MAC-e 206. The MAC-d flows are either configured as scheduled or
non-scheduled MAC-d flows. [0005] A "serving grant” is the grant for scheduled data. A "nonscheduled
grant” is the grant for non-scheduled data. The serving grant is the power ratio that is converted to a
corresponding amount of scheduled data that can be multiplexed, thus resulting in the scheduled data
grant. [0006] The RNC 104 configures non-scheduled grants for each MAC-d flow using radio
resource control (RRC) procedures. Multiple nonscheduled MAC-d flows can be configured

simultaneousty amsinei $WIPR U 0Be T4 Confflfalidre idsrcdiflovesrarn cithss rradig wid ss bearer

(RAB) establishment,;but may be reconf q\)Mb@[hr}? sary. The nonscheduled grant for each
MAC-d flow s%ségf%)%dtﬁ%%r%/g(e)?o %%%H%%ta can be muﬁ?%?éxed into a MAC-e PDU. The WTRU 106 is

then allowed {0005]sAt harsiniedglast'ansibsiogisang tfothesshaduletbrdadheddlethgrants, if
multiplexed in the transmission time interval (TTI).,JOQO. sed o scheduling information sent
in rate requeﬁ&ﬁ%&e%&@ ﬁr%rmd%qﬁ Iisﬂ)‘} %eégrﬁl%']éﬁé %%ﬁera %ssgcﬁé%?#%?bﬁgnts for
scheduled MAC-ghloyswRignaitiy bgtweds thenwehfdd 166 anddhsebiasedg0isqertonfied by fast
MAC layer signaling.. The scheduling grant generated hy the Node-B 102 .specifies, th imum
allowed EU deehestlediataathatLam ﬁe‘PCgfﬂaﬁ@@ )VE‘H@%R%Q‘[E %é&ﬁ’&%%&c‘ﬁ]ﬁma
(DPCCH) povygr 58 dihe WTRU 106 uses this power ratio and other configured parameters to
determine the maximum number of bits that can be multiplexed from all scheduled MAC-d flows into a

MAC-e PDU. [0008] SheeRN Jhtsanfzyrenmen seheduladigrantssior sprbnMeficdiuled grants.
Scheduled MjGed q%\i\{?g‘:%@% AN EaEUEIRY ARRC) procedures. Multiple non-

scheduled MAC-d flows can be configured simultaneously in the WTRU
106. This configuration is typically performed upon radio access bearer
(RAB) establishment, but may be reconfigured when necessary. The non-
scheduled grant for each MAC-d flow specifies the number of bits that
can be multiplexed into a MAC-e PDU. The WTRU 106 is then allowed to
transmit non-scheduled transmissions up to the sum of non-scheduled
grants, if multiplexed in the same transmission time interval (T'TI).
[0007] Based on scheduling information sent in rate requests from the
WTRU 106, the Node-B 102 dynamically generates scheduling grants for
scheduled MAC-d flows. Signaling between the WTRU 106 and the Node-
B 102 is performed by fast MAC layer signaling. The scheduling grant
generated by the Node-B 102 specifies the maximum allowed EU
dedicated physical data channel (E-DPDCH) / dedicated physical control
channel (DPCCH) power ratio. The WTRU 106 uses this power ratio and
other configured parameters to determine the maximum number of bits
that can be multiplexed from all scheduled MAC-d flows into a MAC-e
PDU.

[0008] Scheduled grants are "on top of' and mutually exclusive of non-

scheduled grants. Scheduled MAC-d flows can not transmit data using a



non-scheduled grant, and non-scheduled MAC-d flows can not transmit data using a scheduled grant.
[0009] The EU transport format combination set (E-TFCS) comprising all possible E-TFCs is known to
the WTRU 106. For each EU transmission, an E-TFC is selected from a set of supported E-TFCs
within the E-TFCS. [0010] Since other UL channels take precedence over EU transmissions, the
power available for EU data transmission on E-DPDCH is the remaining power after the power
required for DPCCH, dedicated physical data channel (DPDCH), hti%h speed dedicated physical

control channebHSIREGERH)gma & ruddienesthegules AACsHAamerampDrat AEAnSken into

account. Bassid on the remg{i}rﬂg&& a&snljit ower for EU transmission, blocked or supported states of
E-TFCs withi ﬂ% PHRE S A ORthubUS y determined by the WTRU 106. [0011] Each E-TFC

corresponds fpe0s]riber Bl MAdhigyertdaiartitsahabiaatient st SBTHGR acoBIp tiskngdibsion time

interval (TTI). Since there s qnl e MAC-e PD - atis tr itted in h EU TTI, the
largest E-TF@H?&%%&%%ES&?@%%%%WM&ﬁﬁﬁegma;[e@%e%% & %gﬁﬁér%%%ﬁ%t%&%ata, (i.e.,
the number of,RItE}TtFa RaBDectah Srotiies veithin cupAeted D UFI08 Wejthiutihle EcBEESed and/or

non-scheduled MAC-d flows may be multiplexed within each MAC-e PDSL;[{Pased on absolute priority.
The amount Rimes ot T by chanpede ta R R HIeRIRINF SrHhE 2B EeRSduled or

non-schedulegyaraniBe axaliabindViAk -t P paylesskisaistiedaesESDIDCEN TEGhand the data
available for transmission on the MAC-d flow. [0013] Within the supported E-TFCs, the WTRU 106

selects the srtateaHETEE @eveaimakionz ddth cRPARIMILAIBHIS I er adebid b0 #edisatediuled and
-schedul - : I digad, {able MAC-
non-schedu eﬁ&%%ﬁ;%%f‘%ﬁ*ﬂ% G, Sehad s ararisisseynyiiead. avalaple e

PDU payload RU 106 has no more data available and allowed to be

transmitted, MAGraEIDIESRREGER athidh Mﬁ%drgﬁ&@%ﬁ@%}ﬁ@hﬁ@%p@ied MAC-e
PDU and corrpspapding TEG areRagsedh e Bisaliavke RIHANSRE S %hsmit power

for EU transmission, blocked or supported states of E-TFCs within the E-
TFCS are continuously determined by the WTRU 106.

[0011] Each E-TFC corresponds to a number of MAC layer data bits that
can be transmitted in an EU transmission time interval (TTI). Since
there is only one MAC-e PDU per E-TFC that is transmitted in each EU
TTI, the largest E-TFC that is supported by the remaining power defines
the maximum amount of data, (i.e., the number of bits), that can be
transmitted within a MAC-e PDU.

[0012] Multiple scheduled and/or non-scheduled MAC-d flows may be
multiplexed within each MAC-e PDU based on absolute priority. The
amount of data multiplexed from each MAC-d flow is the minimum of the
current scheduled or non-scheduled grant, the available MAC-e PDU
payload from the largest supported TFC, and the data available for
transmission on the MAC-d flow.

[0013] Within the supported E-TFCs, the WTRU 106 selects the smallest
E-TFC that maximizes the transmission of data according to the
scheduled and non-scheduled grants. When scheduled and non-scheduled

grants are fully utilized, available MAC-e PDU payload is fully utilized,
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[0014] The serving and non-serving grants specify the maximum amount of data that can be
multiplexed from specific MAC-d flows into MAC-e PDUs each EU TTI. Since the scheduled grants are
based on the EDPDCH/DPCCH ratio, the number of data bits allowed to be multiplexed per MAC-e
PDU can not be explicitly controlled only to allow certain sizes which match the limited number of data
sizes of the supported ETFCs within the E-TFCS. [0015] The remaining transmit power for EU data

transmission determines the list of supported E-TFCs within the E-TFCS. Since the supported E-TFCs
are determineatfrthe aWHRAd nlPGodrast maFmenn Hatrraxatablpapndriglloratwed Reac-e PDU

sizes will not glow o1 3l poppitie MG ELACes HeAdr aRhiag s Bparefe, since the
y

amount of MA 8?%\/1\}; ata’allowe e grants to be multiplexed into a MAC-e PDU will frequently
not match thesiize Thosenafltielsxpp MAC R P, padidimgesmonsting [dGaueenagsedstP DU to

match the smallest.possihl E-TFfC stize within the list of supported ETFCs. [0016] It is expected that
. %a%?r Or.

when EU celld 38581, maxwrlfgrlﬁsc%lpsgé?tr)}'the MAC-e PDU multiplexing is frequently limited by

the serving ar{gope} Sivisgrgiagtsrah dnotdémited: by dned agesfsthporedim TECag thatV TRU EU
data available for transmission. In this case, depending on t nularity of specifi ~J FCs within
the E-TFCS, pAdlats Fé’c‘j\}ir%%“téo%%ﬁﬂé?ﬁgc{é%-%rﬁc%l@eéoﬁﬁvgsmﬁ%@IeX|ng Block size of
MAC-d flow datgingledily aIsorRieddithe-eieadhehiftvinatiantin dtis basedthmetlestile data rate

is unnecessarily reduced from what is allowed by the selected E- chggd tﬂe pr;ésic I rear?urces
required for itPPDCHIEARACHonat e dhe mamberpd datm Rets B ROA P&’iﬁ@ eader 302

and MAC-d flow, daf 304 Pipeddy stiedulisgandiipschedidin aIanEs aRowuliieked. Among a
set of supported E-TFCs, the WTRU 106 selects the smallest E-TFC from a list of supported E-TFCs

that is larger thimes\witichrnaledber Bodtedanumbar i ataasiens phblenguauwitedd applied to
the MAC-e P mateh t 2 -TFC size. However, the padding 306 may exceed the
g e

multiplexing b 8260 flow data. In this case, physical resources used in the EU
transmission 46€ LsHeThtlizeehamohing effeativmW TRUveatafrate Blindedesstnap yadesion

Accordingly, it.is desirable to have alternate a ( to_multiplexinoE . Y [0018]
The present ir‘r‘%ﬁﬁ%qg%{gﬁa; § (ﬁ’éasnlfg}f’r?gr fﬁ[%éoéﬁmcgﬁﬁts o‘fvrlrﬁil}h?lp?é@% data a Ibv%le&{cj}%%gants to
closely matchgupglaaiatl E-TFCéranspdstblacinsitdismdiscitiseited hevantmmobisdHEQsied and/or

that the amouHEOIES N FEREUIRTIE HIAEY BN E Gt HEACNAL e SR TrC

transport block§iz,ssible MAC-d flow and MAC-e header combinations. Therefore,
since the amount of MAC-d flow data allowed by the grants to be
multiplexed into a MAC-e PDU will frequently not match the size of one
of the supported E-TFCs, padding will be applied to the MAC-e PDU to
match the smallest possible E-TFC size within the list of supported E-
TFCs.
[0016] It is expected that when EU cells are operating at maximum
capacity the MAC-e PDU multiplexing is frequently limited by the
serving and non-serving grants, and not limited by the largest supported
E-TFC or the WTRU EU data available for transmission. In this case,
depending on the granularity of specified E-TFCs within the E-TFCS,
padding required to match the selected E-TFC may exceed the
multiplexing block size of MAC-d flow data including associated MAC-e

header information. In this case, the effective data rate is unnecessarily
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[0019] When the amount of scheduled data is adjusted to more closely match a selected E-TFC, the
maximum amount of scheduled data to multiplex, the scheduled payload to transmit, is determined by
the sum of the scheduled and non-scheduled data available to be transmitted and allowed by the
grants quantized to the next larger or smaller E-TFC size, minus the amount of available to be
transmitted non-scheduled data that is allowed by the non-scheduled grants. [0020] This quantization
is applied when multiplexing is grant limited, and not limited by the maximum E-TFC size resulting

from E-TFC reetintish fonmivdeniyis - diomedihnihimsrlestas fshitSion g therrbesiest pTION OF

THE. DRAWI.NrgBSS O%%ll [%o%%éﬁm ¢ %%Iﬁ%gigﬁ_system. [0022] Figgre 2 shows an EU protocol
architecture in a . igure 3 Illustrates a MAC-e PDU generation. [0024] Figure 4 is a flow

diagram of a Podg3Figuye i idirsgiaies @ Mﬁ_@s&?_ﬁ&éﬁ@ﬂnét@ﬁa@(imﬁ #93cheduled
o oG R S A e 002
amount of nogeatedaleddafriploxet] tAemgubiplexed isuppmttah & TREsNBtkeWeRRIddiment.
106 selects the smallest E-TFC from a list of supported E-TFCs that is
larger than MAC-e PDU header 302 and MAC-d flow data 304. Padding
306 is then applied to the MAC-e PDU to match the selected E-TFC size.
However, the padding 306 may exceed the multiplexing block size of
MAC-d flow data. In this case, physical resources used in the EU
transmission are under utilized and the effective WTRU data rate is
unnecessarily reduced. Accordingly, it is desirable to have alternate

approaches to multiplexing EU data.

SUMMARY

[0018] The present invention is related to quantizing the amount of
multiplexed data allowed by grants to closely match a selected E-TFC
transport block size is disclosed. The amount of scheduled and/or non-
scheduled data allowed to be transmitted is either increased or decreased
relative to the grants so that the amount of data multiplexed into a
MAC-e PDU more closely matches the selected E-TFC transport block
size.

[0019] When the amount of scheduled data is adjusted to more closely
match a selected E-TFC, the maximum amount of scheduled data to
multiplex, the scheduled payload to transmit, is determined by the sum
of the scheduled and non-scheduled data available to be transmitted and
allowed by the grants quantized to the next larger or smaller E-TFC size,
minus the amount of available to be transmitted non-scheduled data that

is allowed by the non-scheduled grants.



[0026] Figure 6 is a flow diagram of a process for generating a MAC-e PDU by reducing multiplexed
data in accordance with another embodiment. [0027] Figure 7 illustrates MAC-e PDU generation using
the process of Figure 6. [0028] Figure 8A is a flow diagram of a process for generating a MAC-e PDU
by adding additional MAC-d flow data blocks in accordance with yet another embodiment. [0029]
Figure 8B is a flow diagram of a process for generating a MAC-e PDU by adding additional MAC-d
flow data blocks in accordance an alternative to the process of Figure 8A. [0030] Figure 9, illustrates
MAC-e PDU deagfltiBhissinpiazadensieapp g rehan madtopexns is tppésiapitethd 108,
laken 1ogetheld MRHANATYY IR GRARMA RO Bl UplRKAG BREOBITHT v
another embodiment, igure and 11B is a flow diagram of a process for multiplexing
MAC-d flows irtstiéDe illisited by E-DCH data available for transmission.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Figure 1 shows a 3G cellular system.

[0022] Figure 2 shows an EU protocol architecture in a WTRU.

[0023] Figure 3 illustrates a MAC-e PDU generation.

[0024] Figure 4 is a flow diagram of a process for generating MAC-e
PDUs by quantizing the maximum amount of scheduled and/or non-
scheduled data allowed to be transmitted in accordance with a first
embodiment.

[0025] Figure 5 is a block diagram of a process for generating MAC-e
PDUs by quantizing the maximum amount of non-scheduled data
allowed to be multiplexed in accordance with another embodiment.

[0026] Figure 6 is a flow diagram of a process for generating a MAC-e
PDU by reducing multiplexed data in accordance with another
embodiment.

[0027] Figure 7 illustrates MAC-e PDU generation using the process of
Figure 6.

[0028] Figure 8A is a flow diagram of a process for generating a MAC-e
PDU by adding additional MAC-d flow data blocks in accordance with yet
another embodiment.

[0029] Figure 8B is a flow diagram of a process for generating a MAC-e
PDU by adding additional MAC-d flow data blocks in accordance an
alternative to the process of Figure 8A.

[0030] Figure 9 illustrates MAC-e PDU generation using the processes of
Figures 8A and 8B.



[0033] Figure 12 is a block diagram illustrating a simplified architecture for EU multiplexing. [0034]
"Figures 13A and 13B, taken together, is a flow diagram of a multiplexing procedure in accordance with
another embodiment. [0035] Figure 14 is a flow diagram of an exemplary multiplexing procedure in
accordance with another embodiment. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [0036] Hereafter, the terminology "WTRU" includes but is not limited to a user

equjpment (UE), a mobile station, a fixed or mobile subscriber unit, a pager, or any other type of
device capab[@%li)é‘mmﬁ’bnH)Airél@@slé}ﬂﬁirbﬁh%ﬁ%ﬁ@ﬁ‘feﬁérrédﬁ@%éimh‘éftéﬁninology

“NodeB" inclydes Bills naLImIRH® fohash Halikia sitaCaialiRlaABACHaaR Palfigany other

type of interfa%)fr?g_ delice iR & wireless environment, Ong potential system where the WTRU and
Node-B are usaibililneenideband code division multiple access (W-CDMA) frequency division duplex

(FDD) comm gﬁ?é ystem, although,th embodiments gan pplied to orgpunication
systems. [00; f?@%es oﬂtfge &qé%er?til%velﬁtio% @8?7 be(c‘illrzil orgprgraée% ?nt a%g?rr?'%egr%?ed circuit
(IC) or be configrgsléxin giMAC:dnfloisinimeoMUtiitd B tigerconnecting components. [0038] The

muliplexing AR AP alfo e IR GLREAAO P e e N HIRG 2 PO R tplexing i
for EU multiplexing.
[0034] Figures 13A and 13B, taken together, is a flow diagram of a
multiplexing procedure in accordance with another embodiment.
[0035] Figure 14 is a flow diagram of an exemplary multiplexing

procedure in accordance with another embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0036] Hereafter, the terminology "WTRU" includes but is not limited to
a user equipment (UE), 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. One potential system where the WTRU and Node-B are
used is the wideband code division multiple access (W-CDMA) frequency
division duplex (FDD) communication system, although these
embodiments can be applied to other communication systems.

[0037] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a
multitude of interconnecting components.

[0038] The following modifications to MAC-e PDU multiplexing logic are
proposed for more efficient data multiplexing and improved radio

resource utilization for the cases where MAC-e PDU multiplexing is



limited by scheduled and/or non-scheduled grants, and not limited by the largest supported E-TFC or
available EU data for transmission. The amount of data allowed to be multiplexed from MAC-d flows
into MAC-e PDUs according to the scheduled and non-scheduled grants is either increased or
decreased to more closely match the next smaller or next larger E-TFC size relative to the amount of
data allowed to be multiplexed by the scheduled and non-scheduled grants. [0039] Figure 4 is a flow
diagram of a process 400 for generating MAC-e PDUs in accordance with an embaodiment. In step

405, a WTRUlizosad by sthedided andiqraonnethes Wedestparsy snsbRosHested Py ihes from an
RNC. In step 410, an E-TEC gggsgoﬁfk@c&sg‘gaﬁﬂgfcm based £ the, aniaw of datgallowed to
sc

. sSuppo .
be multiplexeda cordlngpg) fhe eduled and non-scheduled grants. In step 415, the maximum
amount of schadulentasfidatacrlestest téebiedataléliviexett dromtdsariddtp wscrtinddGre scheduled

and non-sche grants is quantized so {hat the,amount of d Itipl IntQ eae C-e PDU
more closely %ﬁi%e??ﬁgréi%?@% @th%%%%&t %?o&ckngrzles.%%ggiélﬁg%?%?%{?sqg f%)?v{é/}1 lagram of a
process 500 forgenssdiog Nivceade@Us imaceatiianty wmittdndsiee mexbedimiber. om stept505, a

WTRU receives a scheduled data grargrom a Node-B and/or non-s%h dulegg%lfg;[s&r)o an RNC. In
step 510, an BeTEer rEnd it iRk Selafdveidie ARV A m Bk of

ESlloe ?o be

multiplexed a‘?ﬁﬁ'l@i;?ges&g‘ﬁysﬁ'ﬁg@Bl%ﬂ%@@d@ﬂ@ﬁbﬁ@dﬁ&ﬁ@ﬁlgﬁm&p 515, the amount of buffered
WTRU data allowed to be multiplexed by the at least one grant@&%tized so that m um of

scheduled and0039kEhgutred i o e wm ol 2aereiy FROATRIGS) piexed into
each EU MAG PR, more fiosely Watnes tiersifeiest i Rtelialspos tagkisizeceioed1]

Alternatively, in a separate embodiment, granularity of E-TFC sizes is defined within the E-TFCS so
that the differensehiednaledrdatTraTantelroamet Neslerd and/onamachebbedgkamis fx8¥ciated

MAC-e header o ad. E-TF re defin gaﬁq RIAMAG-(L flo pruliipsigezpmbination
and associate%lnl\\/;[i@eé Eg;égp%l@hgaﬁgﬁ gg%{z?mlzm t eﬁlgaz‘l&izcs in this way, the padding required
after MAC-d fitive dateimmoftigéceedl mgertinghe theltHededdanidios-tetbdusebiashulad will not

exceed the size qf possibl -d flow multiglexing block sizes. [0042].Figure 6 | w @iagram of a
process 600 f@?‘éeﬁé?ﬁtﬁg‘%a%é{egﬁ % glélco? a%cg ivglth%}%\eotl%?e%%%m%fr;ﬁﬁagarggst E-TFC is
selected from kel afslppAradioTSelscthaldd datalletltveadihe bizérahMAGtddlavcdatagnd MAC-e

control signaling allowed by current grants 602. As a result, the selected E-TFC petmits a decreased
amount of datiotdhe seheamrlesd Sﬁ% tﬂ@l}\/ﬁ,&%‘,ﬂ@lﬁb‘% IR 18 tﬂé‘%’?ﬁ&?ﬁ{ ﬁ%&/iéﬁtbﬁ fie grants, to

more closely maigh e ledaestEultiplskadtiatdscartaiMni0an PRlammet ckauipdtdeieduled and
non-scheduled grants. The MAC-d flow data (scheduled and/or non scheduled) is multiplexed into a

MAC-e PDU ithsceplertadeBvkh GritaReneed hheskstafil no more MAC -
[0040] Figure 5 is a flow diagram of a process 500 for generating MAC-e

PDUs in accordance with another embodiment. In step 505, a WITRU
receives a scheduled data grant from a Node-B and/or non-scheduled
grants from an RNC. In step 510, an E-TFC transport block size is
selected based on the amount of data allowed to be multiplexed according
to the scheduled and non-scheduled grants. In step 515, the amount of
buffered WTRU data allowed to be multiplexed by the at least one grant
is quantized so that the sum of scheduled and non-scheduled data
(including MAC header and control information) multiplexed into each
EU MAC-e PDU more closely matches the selected E-TFC transport

block size.



d flow data blocks can be added within the limit of the selected E-TFC 604. The MAC-e PDU is
padded to match the selected E-TFC size 606. [0043] Figure 7 illustrates the decreased MAC-e PDU
700B size that more closely matches a selected E-TFC size in accordance with the embodiment of
Figure 6. A MAC-e PDU header 702 and MAC-d flow data blocks 704a-704c are supported by the
current scheduled and nonscheduled grants. Referring to Figures 6 and 7, the largest E-TFC that is
smaller than the size of MAC-d flow data allowed by current grants is selected from the set of
supported E-T6@E (sl 6omytivey-dulow sknanaitiembadinsentagprn whiariivo ¥iAE Hifow data

blocks, 704a, 704b), are.multipl ' [ R ] Sthamrglgsolute
priority until nél%QSr%esﬁ‘A%&Swvbet é%%a%%cﬁg‘gﬁgag?ﬁdz\gv%ﬁ#ftﬁgﬁﬁtﬁ%ﬁe selected E-TFC size
(step 604). MAiZed fisvndatzisatke7tMans ome Mitigtdx@DIhenid whieerssedigtediMAf we selected

E-TFC. Prefetably, only the ampu Iltiplex cheduyled data is adjust ofe ely match
the selected %’élg .e%%%ggm%%%p%é et% tﬁ(gl\fﬁ&ae%%dﬁtago to@mgtc B%Ee selected
E-TFC size (sigR16QAdxane teahbigudeifer thedandingatedcdiflishhdaduicittgtheabe®ipn of an
end-of-data indicator in the MAC-e EZ)U. header informﬁtion. %(1344] Figure A iﬁga f%&i_aégram of a
process 800 fBPHENERENES MAEECB DD s &e {MRAL B EeIUH T¢ At fioh the set of
supported E-Tifws dheh SYPRAlsiHIe@otipidaiatslitheddadaaivd iplaxadraechediotetb the current

scheduled and non-scheduled grants. MAC-d flow data blocks are multiplexed into a -e PDU in
accordance wizraaksanabinet ssaed e fieenednansk snat: 6 o BiBlemns, scheduled

and non-schiglli%&d grants is reached 802. The smallest possible E-TFC is selected from a set of
supported E- s that is larger than the size of the multiplexed MAC-e PDU 804. If the selected
E-TFC size {60483 Figsiectoistiefinuitiplegeanviaic: dfete wafd Biéuksentr atinm AN Eader by

more than the s st MAC-d flow multinlexi ' SRE Ok Q¥ AddiioppdMAC-d flow
data blocks ineangérﬁah%eav%&r i 3%5&%1% pi£r]ll%ort?ti§/23 %gﬁ?g)%rt er MAC-d f?ow data blocks and
associated MA§lez fegafleminfosenifsappditted i TRCsctbeate issmatiesi Ah 40048 Mzgnolternative

process 850 shown in Figure 8B, th est ETEC that supports the amount of dat ed to be
multiplexed a&%@’ﬁ%@%ﬁf%ﬁ%ﬂ?&%ﬂﬁe@%@ n%lr%%&cli%g)&?glao &%%E%scggfgggﬁgg%ghe set of
supported E-Tét2s 852 MAGH] iy stiirfd@ BSTFE therminytiplexeebisdd aliiGred?dattn the order

of absolute priority until the maximum amaount of data allowed by the selected E-TFC size is reached
854. Preferabhp beyaninlaind ortetbaMadad M ﬁ@#ﬁvf’n‘é" %?@%‘dﬂiéﬁ’%eég% closely

match the selegied E-REC/ NRRREREsIRA MAverdtian dalssthEr BROubineyedtniayhealtsiricted to the
nonscheduled grant. Padding is then applied to match the selected E-TFC size 856. With this scheme,

data can be triinamithe] axsauine eitachbgurshedaled moseardinkediHad21a0k] ERfure 9
Hustrates an RPSASPAS A (etiidd1ad tib 1N ClarsiR ReiP siom BriipfeRgeiifia! aupports the

current grants. A ader 902 and MAC-d flow data blocks 904a-904c are supported by
the current schéA (e BDWnionaschedater grathsaReksvivga o FHoritssiaxtiismanes MAMAC-d flow

data blocks 9043-904¢ are multiplexed,into C-ePDUI d Wi hggpriority until
the maximum‘il 8anf3? %a@oﬁ Swad b]%/etr‘r?le8 yﬁ@%ﬁ?&ﬁé%éé%a%{d%%%ﬁ%ﬁ%‘%ﬁ‘gmg Is reached.
As shown in FigreThdVeR(3) PDU-i few dedatblocks B ohea-S6kéctak TNl fleiee 686Gin example,

and any numbher of C-d flo ta blocks may he multi .~he | ssible Cis
selected fromblz)%?rf 8rt dgﬁgﬁ%etﬁa% I Fé’é??ﬁgéemizg m multipleXad -e PDU. If
the selected ExlfzE SRRENCeRESIE:SZE S Haee URHINPE dsMAGrtl BevoddsmbiockitB0#ke904c and

the MAC-e header 902 by mare than the smallest MAC-d flow multiplexi lack size, gne or more
additional MA€mbdimens ofdbievge s ArdLMaasy R Ynbeadst 5@5@’9{1 ig(%?fﬁlmg th the

absolute pfior%}ro%ﬁ@ Qe MAGd Sloup daad Bks R dRssenia geHYATea haaderipfermation can
fit within the selected E-TFC size. Preferably, only scheduled MAC-d flow data is added exceeding the

current grant, sehetbriestigeduled RidevingwodBigunes Gibhd ddetrngaskfgldus thatds applied to
match the selected) E-TRC S128, Wi s mtere ¥ Gt d%owed by current grants is

selected from the set of supported E-TFCs (step 602). MAC-d flow data
blocks, (in this example, the two MAC-d flow data blocks, 704a, 704b),
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multiplexing is optimized to take advantage of unused data bits that would have been filled with
padding bits. [0047] Figures 10A and 10B, taken together, is a flow diagram of a procedure 1000 for
multiplexing whereby, in advance of MAC-e PDU multiplexing, the amount of data to multiplex
according to the scheduled and/or non-scheduled grants is adjusted to more closely match the next
larger or next smaller E-TFC size relative to the amount of data allowed to be multiplexed by the
scheduled and/or non-scheduled grants. Figure 10A identifies a method where only the amount of
scheduled datare mulipngzeddjpsedhs Q1esBP RattPPRe sl astsadansec WiidugiReferring to

Figure 104, an i SSiCRN pIRcEASIs RepATed (iR HARR IR ERICURI e Ael I supported
E-TFCs including the ?a gest possible E-TFC size (step 1010) by considering MAC-d flow power offset
of the highest wiidrity thataltvail s éHerselawadsEoRFO61e SthiepefiltbhMACyLRorodatane largest
possible E-TF sizeJgsulting from E-TEC rastriction igder ink e highest
Prority MAC- ORI PO L pE e e e R R R B e
allowed by thefs@ROuBdedachbbnsondguthe grantaifteofaiminlyipdeverdimilecticded) dimmaximum

possible payload, for MAC-e PDU multjplexing.is set to the large: ssible E-TEC si tep 1020)
whereby the nF&XiH ﬁ%&lﬁﬁeofig@ﬁ Jfé%t%}étg]t%ﬁ ﬁfﬁ@xﬁﬁég othe aﬁﬁgﬁlﬁ%@a d'Specified by
the scheduledigeantisite d Q350 RNNIAE BN MEDBOLE 1o fedn thehecleierd d BB Chiltiplex is set to
the amount of data specified by the non-scheduled grant (step 1030). [0050] Still refe{#i{ng to Figure

10A, if the lardetam&QiiOmer techplanes ipinthe opa dd e ireanseroplis ity &¥p 1015

greater than jnsertion of an end-of-data indicator in the MAC-e PDU header
information.
[0044] Figure 8A is a flow diagram of a process 800 for generating a
MAC-e PDU where the smallest E-TFC size is selected from the set of
supported E-TFC’s that supports the amount of data allowed to be
multiplexed according to the current scheduled and non-scheduled
grants. MAC-d flow data blocks are multiplexed into a MAC-e PDU in
accordance with an absolute priority until the maximum amount of data
allowed by current scheduled and non-scheduled grants is reached 802.
The smallest possible E-TFC is selected from a set of supported E-TFCs
that is larger than the size of the multiplexed MAC-e PDU 804. If the
selected E-TFC size exceeds the size of the multiplexed MAC-d flow data
blocks and the MAC-e header by more than the smallest MAC-d flow
multiplexing block size, add one or more additional MAC-d flow data
blocks in accordance with the absolute priority until no further MAC-d
flow data blocks and associated MAC-e header information can fit within
the selected E-TFC size.
[0045] In an alternative process 850 shown in Figure 8B, the smallest E-
TFC that supports the amount of data allowed to be multiplexed
according to the current scheduled and non-scheduled grants is selected

from the set of supported E-TFCs 852. MAC-d flow data blocks are then
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the amount of data allowed by the scheduled and non-scheduled grants (the grant limited case), the
maximum amount of scheduled data to multiplex is adjusted to match either the next larger or next
smaller ETFC size relative to the amount of available data allowed by the scheduled and
non-scheduled grants (steps 1040, 1045). [0051] For example, rather than setting the maximum
amount of scheduled data to multiplex to the amount of data allowed by the scheduled grant, the
maximum amount of scheduled data is set to the selected E-TFC size minus the am%:%of available

data allowed touléipexediim by MhA GenRORE dutaegrshes @b a0l1bs, BHAHE MM amount of
non-scheduled data tommgll}li I&zxtis0 £9L10 the Qasg?e&%e&gr&gﬁ(ﬁepﬁ@@&qg%gb}}m{}-scheduled

data flow. ThESBAHEIGWE, ot otfier simifar methods; result in setting the amount of multiplexed
scheduled anggprPeehaciibd ailln thenatahithe efkdtedlelirdnsw allemest Byabhse8hddthe amount

of multiplexed scheduled and nonschﬁéj%%ﬁéj dat&:ﬁcgﬁ)rdirg eﬁé&gfﬂgs ] perateel gramts iR

Preferably, oty aH Ao & BHE M ﬁ)lgxe eduled MAC-d flows is

increased or Qgareasetda Mbieaclebaly trateiulbipketedtan FHEQraiteicGysticivalBhehaenaximum
possible payload for MAC-e PDU multiplexing.is set to.the size of t lected ET _%r
sequences ofsspefticd tsRtadiaddng tf?e%ﬁﬂ?n%?ghﬁﬁji?o%f%p?eﬁfea%% %&E%d and/or
non-scheduleg gata i adyanseai @ uitiniexing digsalearndssiltieaionfisldleteringlio Fighee 108,

MAC-d flows are then multiplexed in order of priority into the MAC-e PDU until the selected E-TFC
size, the amoa@d@mmmtﬁ@@é@ﬁ@%&non-scheduled grants is reached, or all data

available for trgnsyss| MAGs isqprdtiRlexes-dnsteg-40BDUhe0e Hinifgligtal payload
is set to the Q)@l%n%grsf i (E]'lslgelnbségﬁ I\}IAC-e%QDQCXJYIpaonad, the remaining scheduled pleg/zg flf set to the

maximum schetllitees date keched HIBE Grsdzeh thas PURDAGLA SRS CHEBRME BBADISad® § the
maximum nor‘isﬁﬁeggé eI(‘j iRty UHA%d flow data blocks 904a-904c are supported by

the current scheduled and non-scheduled grants. Referring to Figures
8A, 8B and 9, the MAC-d flow data blocks 904a-904c are multiplexed into
a MAC-e PDU in accordance with an absolute priority until the
maximum amount of data allowed by the current scheduled and non-
scheduled grants is reached. As shown in Figure 9, three (3) MAC-d flow
data blocks 904a-904c are multiplexed as an example, and any number of
MAC-d flow data blocks may be multiplexed. The smallest possible E-
TFC is selected from a set of supported E-TFCs that is larger than the
size of the multiplexed MAC-e PDU. If the selected E-TFC size exceeds
the size of the multiplexed MAC-d flow data blocks 904a-904c and the
MAC-e header 902 by more than the smallest MAC-d flow multiplexing
block size, one or more additional MAC-d flow data blocks 904d are
added as shown in Figure 9 in accordance with the absolute priority until
no further MAC-d flow data blocks and associated MAC-e header
information can fit within the selected E-TFC size. Preferably, only
scheduled MAC-d flow data is added exceeding the current grant, but
non-scheduled MAC-d flow data may also be added. Padding 906 is then
applied to match the selected E-TFC size. With this scheme, MAC-d flow
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[0054] The "remaining total payload" is the maximum possible payload resulting from E-TFC
restriction, (i.e., the largest supported E-TFC). But it is important to note that this parameter is reduced
for each multiplexed data block within the multiplexing loop in step 1060. When in the maximum
E-TFC limited case, this parameter will cause the exit from the multiplexing loop in step 1065. The
"remaining scheduled payload" and the "remaining non-scheduled payload" are the remaining
scheduled and non-scheduled data that are initially set to the maximum allowed to multiplex for that
type of data. Ehdtitlesingaianoplirsizes réoctes cadhantiegsaet ormsed plafa hifsoibaly. They will
also cause an exit from the multiplexing | i 5 for the grant limited case. The highest
priority data ﬂgﬂiélga}g%e%%?e%ﬂggtyéqﬁsﬁﬁgg%%%(%%] In step 1055, for each scheduled channel of
this priority, tfieoailinfigueéshe0amaining A& altpkpinathgbtheamaningilawedisgsasayfad and the
available data on this ch | is multiplexed. The remaining total oad renahiing
scheduled pakAG4 E@e?&%@eﬁ%y%@%ﬁ Thtorthe daty n%ﬁ]lti%ﬁ%?(ge}(lf%l n(%zgggl%%, for each
non-scheduleg haprstakii eyt e fdateyomblbiptemadcngl iogbpahloadhedutedaining
non-scheduled payload and the available data on this channel is m (I?'Ei%%llexed. emaining total

The
payload and @d/emarmigciatel Erautsas —_HLsHEd st BYPTReS Jnf%q‘tt%% R tiplexed.
[0056] If it is dejenpiged i siGR A6 thatriesonainire R fwyleatbisesd datihellemaining

scheduled payload and the remaining nonscheduled payload is zero, or}}&ﬁfre IS noog,l,ore data

available for trarksmisulbinlercdnwisbepsheripledard g msshp fUlRMEAYS: of 1RB ultiplexed
data is selecty),angpadding s addaddoie MASE BV mBEndhisaiza dlagcesaanolstep 1070).
Otherwise, the next lower priority data available for transmission is selected in step 1075. It should be

noted that ratheultiiplesdteatijgstes texniowecpsidsitpiatehe pheosaentrdisd BSssible just to select the

highest priori a nnel that has not b servicesd, continua the muliiRligira {gop until all
logical chann[gﬁ)b) %i s%?vﬁ:rgér.l ﬁ)o ]ﬁggﬁgt%%mggdﬁieﬁ?gs ﬁ)lustrateld in@igures 11A and 11B
taken togetheseafpawed offsieipof 1005kldoteddir@thfowtis idettififd ssteporsed. BshgGse power

offset, a maximum supported.payload, such as the est suppoarted E-~TRC t ent by the
WTRU basedlﬁﬁlﬂ‘lﬁlﬁﬁfsé?ear]fﬁrté%s?erﬂ%?ﬁ%gap?weg?a Iowed %J?eé)-] @%a@i?ﬁéﬁ i%%l.érhis can be
referred to asyheEdl Hlowespistien Wfisetuse, tiep Hiddidst yariatiley; "Reraamwagl@aldofat’, is initially
set to the maximum supported payload, step 1303. Based on the scheduled grant, a variable,
"Remaining S8&sEREsE4load", is set to the largest payload that can be transmitted according to the
scheduled grqghagf HeIPRuR:AsetSteR3041GAr erehdidezastopouithle TTBsikded grant, a

variable, "Remaining Non- scheduled Payload", is set to the value of the grant, step 1305. A variable,

"Non-schedulzesRéjrendromns HeldhtounsBietins (GeRslearane IRAdLHIZRP t88d is based
on a sum of “g” e”ﬂ?@%@%ﬁ@ﬁeﬁo‘@i dygn eacnofdbrsadpisshgsulersMe.C-d flows,
0 tggsﬁf e "Re

step 1306. | aining Payload® is larger than the sum of the amount of available data
allowed to belitarisssitidthny the "Remantinef Stitedabawed/badthreshads N andcrenuled

Payload" including,a AC header information and.contrql signaling.o ! xtismaller
supported E-fﬁ@%‘ﬁgﬁeﬁﬂ%@%ﬁ%ﬂ%ﬁlﬁé‘ %L})rﬁwset%%%%é?a I?%%%ﬁ'%%%%gﬁggﬁggsﬁliot larger
than the sum ghglingdst MO RET Rk ieditnlimisdhéatheunrgeshuitiptehboBrEE On the case

that

size (step 1020) whereby the maximum amount of scheduled data to
multiplex is set to the amount of data specified by the scheduled grant
(step 1025) and the maximum amount of non-scheduled data to multiplex
is set to the amount of data specified by the non-scheduled grant (step
1030).

[0050] Still referring to Figure 104, if the largest possible E-TFC size
resultiﬂg from E-TFC restriction is determined in step 1015 greater than

the amount of data allowed by the scheduled and non-scheduled grants
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there is no "Scheduled Payload", the selected E-TFC will be the largest supported E-TFC, as the
"Remaining Payload" will not be larger than the sum. This allows for the transfer of all
"Non-Scheduled" payload unless the E- TFC is restricted to not permit this transfer. [0059] The next
smaller supported E-TFC is the largest supported E-TFC that does not carry more data than the sum.
In other words, the selected E-TFC is the next smaller E-TFC based on the serving grant,
nonscheduled grants, the power offset, available data, including any MAC header information and
control signal(aheoaheadimitasashe dbimgratmmanb R maErR &h Hehed Wede 4aE Bayload is

set to the size of the selected.E-TFC. which gan. efered 0.3 ar qhaitiged aumEs-minus the
"Non-schedul%WBé@A%ﬁdS %\Sm? Wc%%quje?}%%ofrﬁgﬁon and co%%j[rol gignaling overhead, step 1308.

By setting theT'Remainingedstiedules Phyloamotintvay, anbikaklscidadalcalldarads hhiatheed. The
"Non-scheduled Payload" is reserved within the selected E-T ing to the non-scheduled
grants. BaseceheRlsthand é‘é’aﬁ‘ga%‘ﬂ%gaﬁﬁae?%n%‘%%ﬁ %é:%%ggﬁgésiMAC-d flow is multiplexed on to
the MACe/es 3R 1ste8L 308 50RO HitieeMAGthfl@etaiipe thgical axianmed appliwsnt af

nonscheduled grant, the MAC-e/es PDU is filled with the MAC-d flfvg,gdata figor%é%fél)%%; | channel up

to the minimusshsidwehataty NenEREMRIEY Bay e 2Bk fho38L%103 Sble MAC-d

flow data for tQ&&%ﬁ%?i channelisdilad xsiarh 3ol Rifssned el dedikGelen RBY are

subtracted from the "Remaining Payload" and the "Remaining Non-scheduled aylalad", taking into

account any Meélecbah iR siasomrasche csppalief draiehle ifata hevadide Bbplies to a
scheduled gr%%&{\{'féﬁ‘ﬁg%gxﬁ)}ﬁ&i?éjd‘ﬁ{i@lt%d\%s_c(&é vy 6leda. from this legigakehannel up to
u

the minimum emaining ‘Scheduled Payload", "Remaining Payload" or the available MAC-d flow
data for that legiralehafnedisdileed sled tata. thhewittipkesdis stthe thecoersdsduled subtracted

from the "Remaining,Payload’ and "Remaining Sche - takingint ERBHEL BRY MAC
header inforrrﬁrtﬁ)thta%&eéofﬁééig%lélFrﬁl;covrelﬂgegcfji?%(?élfgg%?%%?g)ﬁbg%gjg Sr?g%eated for all logical
channels, or WildhesiRemaaining: hieds schadiltediP adtiad s athle' Renainit gof chesdtiplered/load” are

both used up, or "Remaining Payload!' is,used up, or there is no more availaple.c o_transmit step
1313. The MAcheshitetls %Iiﬁﬁ’b\?é’h?ég‘bf%‘gc%aﬁg st&éﬂﬁﬁ%% i#%rr%%?gﬁlefg% ed tostih%%’PDU and
the PDU is pagded {0 {he selesied £-TIRC sinousient Siliipiticthisdredeliutesmidwscire UE
operation to be "deterministic" and the Node-B scheduler can therefore accurately predict how

resource grantsheflwed dadargasrr dimgate él}%é\?ﬁ,ofﬂ%t &3t more efficiently allocate
resources. lt ifd?)%%]aﬂ%f@ﬂ%‘%e the, AMountah sukipkxad Watardiedtes (Wuantidripleadtat: first,

physical resources are more effiGiently utilized and second increased data rates are achieved. In order

to accomplishfifois ischedalatACHde foar imirereasedien frereased tosMELk4'85%8d on the
current granti@ar%gﬁhi%%a)élg?e%ﬂ%ég 'E/ 1Qgyaniz?; e A O WHOf ehsaHies qigsalirwed by the
‘eles

grant before muftiplexing of the DU. Better physical resource utilization and increased data

rates is achieyeg/yadffectMABeEPTHC saittpbexang theehinishisigaoriemneledes] Eigure 12 s a

block diagram illustrating a simplified architecture for EU multiplexing. At t U 14 fMAC-d
flows 1403 for@ﬁo&t iCHE %‘F‘f}eslsoglfafrér%em&é\?i&gg t%e%?ﬁé&%-é;gs %ﬁ%ﬁ%ﬁhe MAC-d 1401.
An E-TFC selggtignmleyiexd 405 ceddatiodn EnllF® fonhtsdtanhriissicegasiich asvmnse ephanced

dedicated channel (E-DCH) TTI basis. The E-TFC selection device 1405 receives inputs, such as
scheduled gramsltardsingaToAlee MRS Egrants (NSG) 1407, power

[0053] Referring to Figure 10B, MAC-d flows are then multiplexed in
order of priority into the MAC-e PDU until the selected E-TFC size, the
amount of data allowed by the scheduled and non-scheduled grants is
reached, or all data available for transmission on the MAC-d flow is
multiplexed. In step 1050, the remaining total payload is set to the
maximum possible MAC-e PDU payload, the remaining scheduled

payload is set to the maximum scheduled data to multiplex, and the
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offsets (P0O) 1408, MAC header information and control signaling overhead (MAC HEADER) 1409,
buffer occupancy 1422 of MAC-d flows mapped to the E-DCH, and supported E-TFCs (or remaining
E-DCH power to perform the E-TFC restriction procedure). Also, "Grant Quantization" that adjusts the
maximum amount of multiplexed data allowed by the resource grants can occur between E-TFC
selection 1405 and the multiplexer (MUX) 1410. A multiplexer (MUX) 1410 multiplexes the MAC-d
flows 1403 for transmission according to the grants that have been quantized to more closely match
the selected kelf@nilize dobXécherubed tipateadtie oA thows 2w g RORcssedMBmation 1409,
and adds padding,, if ne eqﬁto match the selected E-TFC size. The MAC-e PDUs 1411 produced by
the MUX 141 ?fﬁet%é’i’e *TFC, and power offset are provided to a physical layer device (PHI)
1412 for tranggysIipThyehha siniagctstalegieglendshigside chaninonsy (BeeblgH3Ied using the

selected E-TFC. [0063] At th station/Node-B and Radio Net r el 415, the
E-DPCH(s) 1&&@&%‘%@&%@ %En’f?c%&céb"By g’ﬁ’ﬂ%\i?ﬁ%ggﬁf%? é@%%@?ﬁﬂﬁ%ﬁ?éﬁ 1415. The
MAC-e PDUS{4L7 ampeaeased ey thetPHiHtl6thie dearaitiplmed intoatieceshsfimena®AC-d flows
1419 and logical channels 1423 by a demultiplexer (D MhJX} 1418 of the ACi(% S (911 The MAC-d
flows 1419 ar@é@ﬂ%%@dfdiﬁﬁ?l\h%@kdvi qn H}‘?Edﬂ R A NN 3B Paken ?’dget ér, is a flow

diagram of a gusex g RragediveHAORntelendbediopat aiinedassiecthioeiind or
non-scheduled data is adjusted to more closely match the next higher or next Iov%?e}r‘ﬁE-T size while
performing ddtmmulisexngtinesing depteids Hedvit) HHatiplBeingt BA X8RN @fﬁe 10B, if the

amount of data tq multiplex is limi : - d0E- AR, ot Hnia e Rt epe 1 Adhiigied
according to t%%y%%?ﬁla?ég glrl g:rr%%é%{éﬁ? %@%e accordingf%hg amount of data allowed to be
multiplexed bydhedsilod cinlderyrarsshf0od6i Rieferthg taraginitipdly, sLi@ptheonaFe @ aining total
payload is set to the maximum.possihle -e PDU ds remalping, sgheddied payload is set
to the maximtﬂﬁ%ﬁégﬁeﬁlﬂrg@fgxmgﬁip’%ﬁéa?ﬁg hgﬁgég%ﬂ%&gﬁ% uled payload is set to the

maximum nongehpddlea datditendatnler tIROGtIbe wuiﬁjpﬂagesbh'ﬁhe}eWﬂéﬁl%hq%%ss_ than or
o schecil o8 EAeE oL HEUE D A B ator o Sore g 11120 Y S amaler o
larger E-TFC $igg 5 Splatipdielai @it theamblnioéeataalréadyamdtiplesied (including MAC header
overhead) plus the remaining scheduled payload (step 1120). The remaining scheduled, payload is
equal to the sle&sh @Tﬁ@%iﬂ@%nlfglth%a&}hoif&ﬂe@?‘&ﬁ éi’r%’éﬂ? m Iti%fége%r t%ré?gdir?g“?\/lAC header
overhead). minimum of the remaining total payload, the remaining scheduled

payload and the available data on this channel is multiplexed. The

remaining total payload and the remaining scheduled payload is

decreased by the amount of the data multiplexed. In step 1060, for each

non-scheduled channel of this priority, the minimum of the remaining

total payload, the remaining non-scheduled payload and the available

data on this channel is multiplexed. The remaining total payload and the

remaining scheduled payload is decreased by the amount of the data

multiplexed.

[0056] If it is determined in step 1065 that the remaining total payload is

zero, or the remaining scheduled payload and the remaining non-

scheduled payload is zero, or there is no more ‘data available for

transmission, the smallest possible E'TFC size that supports the size of

the multiplexed data is selected, and padding is added to the MAC-e
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[0067] In step 1125, for each scheduled channel of this priority, the minimum of the remaining total
paylo_ad, the remaining scheduled payload and the available data on this channel is multiplexed. The
remaining total payload and the remaining scheduled payload is decreased by the amount of the data
mgltiplexed. [0068] Referring to Figure 13B, in step 1130, for each non-scheduled channel of this
priority, the minimum of the remaining total payload, the remaining non-scheduled payload and the
available data on this channel is multiplexed. The remaining total payload and the remaining
scheduled paPIb&H i» deeredsdhisy sive aifiesessas datammliitiixQtheowtes ithe dat&tmined in

step 1135 that the remainjng {otal isgzer. ki ; yiepgand the
remaining noaﬁqvggﬁggﬁ?é# 6(1%/ (E)%dg i‘zgi%%%éoﬁigg%%%r%%%zﬁ%%%ﬁ%ﬁ%‘ggrﬁtransrhiIs'gion, the
smallest possibieulfd TheCnsizaltbha s wpphets thersivel exfting thatintatde WarantieaiBe iads@Rd padding is

added to the MAC-e PDU to match.this.size,if necessary (step 1140). Ise1the e jower priorit
data availablelfy. éﬁéﬁn%fbﬁ%?&%&d@&zﬁr?ostseepfefh%f%tils]ﬁg&ggg)lgc%g%e{ﬁ%?%tﬁgr thenﬂ selec'?ing v
the next lowegpsiollysimstepebid Beitvizedsmpdssinleijust ttheetral thd drighg doprionintibgidal channel

that has not been serviced. [0070] Figure 14 is a flow diagram of a multiplexing procedure 1200 in
accordance WRBISAbeREIBlREEREVISafe grant limited case, MAC-d flow data is multiplexed into a

ﬁ?ﬁl@?&@%ﬁ%ﬁ#ﬁ%ﬂ?ﬁ%ﬁ%ﬁ fg Mitiniexed! by Bipsebeduied andoniBheduled

taken together, a power offset of the selected MAC-d flow is identified,
step 1301. Using the power offset, a maximum supported payload, such
as the largest supported E- TFC that can be sent by the WTRU based on
the offset and the remaining power allowed for E-DCH data is identified.
This can be referred to as the E-TFC restriction procedure, step 1302. A
variable, "Remaining Payload", is initially set to the maximum supported
payload, step 1303. Based on the scheduled grant, a variable, "Remaining
Scheduled Payload", is set to the largest payload that can be transmitted
according to the scheduled grant and the power offset, step 1304. For
each MAC-d flow with a non-scheduled grant, a variable, "Remaining
Non- scheduled Payload", is set to the value of the grant, step 1305. A
variable, "Non-scheduled Payload", is the amount of non-scheduled data
that can be transmitted and is based on a sum of non-serving grants and
the available data on each of these non-scheduled MAC-d flows, step
1306.

[0058] If the "Remaining Payload" is larger than the sum of the amount
of available data allowed to be transmitted by the "Remaining Scheduled
Payload", "Remaining Non-scheduled Payload" including any MAC
header information and control signaling overhead, the next smaller
supported E-TFC is selected based on the sum, step 1307. If the
"Remaining Payload" is not larger than the sum, the largest supported E-

TFC is used to limit the amount of multiplexed data. In the case that
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[0071] Before padding the MAC-e PDU to match the selected E-TFC size, more MAC-d flow data is
multiplexed if the multiplexing block size, (the 1V1AC-d PDU size), is less than the amount of padding
required to match the next larger E-TFC size relative to the amount of data allowed by the scheduled
and non- scheduled grants. Preferably for the additional multiplexing, only scheduled data of the .
highest priority that is available for transmission is used, and non-scheduled multiplexed data remains

limited by the non-scheduled grants. [0072] Alternatively, multiplexed data is reduced to support the
next lower E-Ti@esizenelifebed uhedaRtridond! dbhe aﬁiﬁ\fégdo%;tﬂ‘ém ComaduRe) thea 1988esEheduled

grants, if the multiplexing.b size, {the - ' (8 1655 e ameunkef figeded
padding to thEWégg%egdhgg:r - C?%igé? Oﬁp%%l%al ;ﬁ)%% |$r?g%%r(11resholds other tﬁ% the multiplexing block

size for reducingth@IGsT Eldosizefoarthés troasfonsiferbd' Noths deedirked h aaditag to #AeEH the next
lower E-TFC sjze_being less than.the Jarger E-TEC by some maggin could be used as a criteria for
reducing the @‘?Iﬁ: i (.d lﬁ)fﬁﬁfﬁg?é%ﬁggf oeﬁ%l%)rér%arﬁ %?%;%lé multiplexed according to grants,
and the amoUfgiopbiathdhasarembel 1ot Kipip@deac oG io thedagest BuppontakEiMBGccount

MAC header information and other contrgl signaling poverhead required in the fgrmatting of a MAC-e
PDU. [0074] Re#rARSS O Gae A00He ot ﬁ%fg@.—?fg@a&%@ Seafle‘g“”E

e ¥ &ieeed tha supports the size
of the alreadypmpifiplexeqifatadinclspinll MAL-TeTaipieer headi{sterdafg). it remaming

scheduled payload and the remaining non-scheduled payload is equal to,zero (option p 1210), the
remaining totachadialed i Seais, t&bfﬁM@Et@éfﬁﬂﬁ?wg}%ﬁlﬁra%tfhelﬁﬂﬁam%fgﬂg ﬁaté@\lready

multiplexed (ipclyiging; MAG haader QyebsadbiSiepniain). de7RlAdhsuamalisdistallingyload is

greater than or equal to the multiplexing block size of eac MAC-g flow, as determined, in step 1220,
for each schethfechcitioneTfarBareininghSehednled Bereadmis sty i@ Hoaiasat he the

available data on this cha is_ multiblexed, and fhe remaining fotal Ravioad anskinefearaining
scheduled paﬁ?ggﬁt?gidgg?e@éd%yl?ft%%anﬁoaﬁgtbotf) %at{;l mu tQipIexed (step 1225). In step 1230, the next
lower priority sefiagleged Noavatlabdmiod tRaphiakionnd seiyci\(h bessler3nfprmaiiois added to

the MAC-e PDU jf necessary to match the size,of the s edE-TELC, [0076] A ingtion of the
above embodEntORES a7 %f?g&ﬁge& iesvgllgm%rﬁo%éﬁuﬁtelp éé(%wgz%lﬁic%%ig@nig gadio

resource utilizgtiged {96d T 4\ ibadothireviestutedantelathedtdat thetpresentamyéretbrilire described
in the preferred embodiments in particular combinations, each.feature or element cagn_ ed alone
without the othBlorssthedulad elgﬁ%lﬁ?sdof the p‘f‘é?@ﬁéedierﬁﬂmm\er@eor r?%\(/a’é:?’l%%sago?n%%sations with

or without othgy featiwresi3nt&aateRihefitie e nBarianof0RE g RN RMENTS al
channel and their associated MAC-d flow is multiplexed on to the MAC-
eles PDU, step 1309.
[0060] If the MAC-d flow of the logical channel applies to a non-
scheduled grant, the MAC-e/es PDU is filled with the MAC-d flow data
from this logical channel up to the minimum of "Remaining Non-
scheduled Payload", "Remaining Payload" or the available MAC-d flow
data for that logical channel is filled, step 1310. The bits used to fill the
MAC-e/es PDU are subtracted from the "Remaining Payload" and the
"Remaining Non-scheduled Payload", taking into account any MAC
header information and control signaling overhead. If the MAC-d flow
applies to a scheduled grant, the MAC-e/es PDU is filled with the MAC-d
flow data from this logical channel up to the minimum of "Remaining

Scheduled Payload", "Remaining Payload" or the available MAC-d flow
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[0079] First Group [0080] A method comprising quantizing data so that the quantized data more
c!osgly matches a block size. [0081] The method of any prior first group embodiment wherein the block
size is a transport block size. [0082] The method of any prior first group embodiment wherein the block
size is an enhance uplink transport block size (E-TFC). [0083] The method of any prior first group
embodiment wherein the quantized data is based on a scheduled grant. [0084] The method of any

prior first group embodiment wherein the quantized data is based on a non-scheduled grant.
data for that logical channel is filled, step 1311. The bits used to fill %he

MAC-eles PDU are subtracted from the "Remaining Payload" and
"Remaining Scheduled Payload", taking into account any MAC header
information and control signaling overhead, step 1312. The process is
repeated for all logical channels, or until the "Remaining Non-scheduled
Payload" and "Remaining Scheduled Payload" are both used up, or
"Remaining Payload" is used up, or there is no more available data to
transmit step 1313. The MAC control signaling overhead such as
scheduling information is added to the PDU and the PDU is padded to
the selected E-TFC size, step 1314.

[0061] This procedure allows the UE operation to be "deterministic" and
the Node-B scheduler can therefore accurately predict how resource
grants will be used by the UE. As a result, the Node-B can more
efficiently allocate resources. It is desirable to have the amount of
multiplexed data adjusted (quantized) so that: first, physical resources
are more efficiently utilized and second increased data rates are
achieved. In order to accomplish this, it is necessary in the grant limited
case that the E-TFC is selected based on the current grants, and this
payload size is used to quantize the amount of scheduled data allowed by
the grant before multiplexing of the MAC-e/es PDU. Better physical
resource utilization and increased data rates is achieved by effecting the
E-TFC selection and the multiplexing algorithm.

[0062] Figure 12 is a block diagram illustrating a simplified architecture
for EU multiplexing. At the WTRU 1414, MAC-d flows 1403 for various
logical channels 1402 are provided to the MAC-e/es 1404 by the MAC-d
1401. An E-TFC selection device 1405 selects an E-TFC for EU
transmissions, such as on an enhanced dedicated channel (E-DCH) TTI
basis. The E-TFC selection device 1405 receives inputs, such as

scheduled grants (SG) 1406, non-scheduled grants (NSG) 1407, power
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[008_5] The method of any prior first group embodiment wherein the quantized data is based on a
serving grant. [0086] The method of any prior first group embodiment wherein the quantized data is
scheduled data. [0087] The method of any prior first group embodiment wherein the quantized data is
non-_scheduled data. [0088] The method of any prior first group embodiment wherein the data is
medlum access control dedicated channel (MAC-d) flows. [0089] The method of any first group
embodiment wherein the data is packet data units (PDUs). [0090] The method of any prior first group
embodiment vifestin (ROYatdB8NMAE abeaseroimisrtrakione RaarfraahcIgNaling data units

overhead (MAC HEADER) 1409, buffer occupancy 1422 of MAC-d flows
mapped to the E-DCH, and supported E-TFCs (or remaining E-DCH
power to perform the E-TFC restriction procedure). Also, “Grant
Quantization” that adjusts the maximum amount of multiplexed data
allowed by the resource grants can occur between E-TFC selection 1405
and the multiplexer (MUX) 1410. A multiplexer (MUX) 1410 multiplexes
the MAC-d flows 1403 for transmission according to the grants that have
been quantized to more closely match the selected E-TFC. The MUX
1410 multiplexes the MAC-d flows 1403, adds header information 1409,
and adds padding, if needed, to match the selected E-TFC size. The
MAC-e PDUs 1411 produced by the MUX 1410, the selected E-TFC, and
power offset are provided to a physical layer device (PHY) 1412 for
transmission over the enhanced dedicated physical channel(s) (B-
DPCH(s)) 14183 using the selected E-TFC. |

[0063] At the base station/Node-B and Radio Network Controller
(RNC) 1415, the E-DPCH(s) 1413 are received and processed by a PHY
1416 of the base station/Node-B 1415. The MAC-e PDUs 1417 as
produced by the PHY 1416 are demultiplexed into the constituent MAC-d
flows 1419 and logical channels 1423 by a demultiplexer (DEMUX) 1418
of the MAC-e/es 1420. The MAC-d flows 1419 are delivered to the MAC-
d 1421.

[0064] Figures 13A and 13B, taken together, is a flow diagram of a
multiplexing procedure 1100 in which the amount of multiplexed
scheduled and/or non-scheduled data is adjusted to more closely match
the next higher or next lower E-TFC size while performing data
multiplexing. Within the order of priority multiplexing loop shown in
Figure 10B, if the amount of data to multiplex 1s limited by the grant, the

amount of data to multiplex is adjusted according to the next larger or
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(PD Us). [0091] The method of any prior first group embodiment wherein the quantized data is based
on a power offset. [0092] The method of any prior first group embodiment wherein the quantized data
is based on scheduling information. [0093] The method of any prior first group embodiment wherein
th_e qu_antized data is based on medium access control header information. [0094] The method of any
prior first group embodiment comprising selecting a block size. [0095] The method of any prior first

group embodiment comprising selecting a block size associated with a transport format combination
(TFC). [0096]sTnalimet BT BCangipeionfiesrdingp Brmbsdnaant cohpiiaidg adledndy 4%ib& size

associated with qn SNARCHT HRYUKHANPARI PR combination (E-TFC).
[0065] Referring to Figure 13A, in step 1105, the remaining total payload
is set to the maximum possible MAC-e PDU payload, the remaining
scheduled payload is set to the maximum scheduled data to multiplex,
and the remaining non-scheduled payload is set to the maximum non-
scheduled data to multiplex.
[0066] If the remaining scheduled payload is less than or equal to the
remaining total payload, as determined in step 1110 and, optionally, the
remaining non-scheduled payload and ‘non-scheduled data is greater
than zero (step 1115), the next smaller or larger E-TFC size is selected
relative to the amount of data already multipleked (including MAC
header overhead) plus the remaining scheduled payload (step 1120). The
remaining scheduled payload is equal to the selected E-TFC size minus
the amount of data already multiplexed (including MAC header
overhead).
[0067] In step 1125, for each scheduled channel of this priority, the
minimum of the remaining total payload, the remaining scheduled
payload and the available data on this channel is multiplexed. The
remaining total payload and the remaining scheduled payload is
decreased by the amount of the data multiplexed.
[0068] Referring to Figure 13B, in step 1130, for each non-scheduled
channel of this priority, the minimum of the remaining total payload, the
remaining non-scheduled payload and the available data on this channel
is multiplexed. The remaining total payload and the remaining scheduled
payload is decreased by the amount of the data multiplexed.
[0069] If it is determined in step 1135 that the remaining total payload is
zero, or the remaining scheduled payload and the remaining non-

scheduled payload is zero, or there is no more data available for
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[0097] The method of any prior first group embodiment wherein a selected block size is based on a
;cheduled grant. [0098] The method of any prior first group embodiment wherein a selected block size
is based on a non-scheduled grant. [0099] The method of any prior first group embodiment wherein a
selected block size is based on a serving grant. [00100] The method of any prior first group
embodiment wherein a selected block size is based on medium access control header information.
[00101] The method of any prior first group embodiment wherein a selected block size is hased on

scheduling infoemetivissifao 1de] sime Hesthpassibley Birioh €rsizgrshs e AHEMEE HOR LI selected
block ize is gcet o & pa qlsg! JORAGALTNS Methar Ay PARalE\@ oy ayphosiment

wherein a selétted Block Sizé'is based on a buffer ocmfancy. 0104] The method of any prior first
group embodPIEUt vheneitch shictsdd| it neresdasidiierd idM . aPtlrenmwiss ek _e%s and the

i AR ST G BT TR e

block size is apgxtdapaaidedibircrather then selecting the next lower priority in step
1145, it is also possible just to select the highest priority logical channel
that has not been serviced.
[0070] Figure 14 is a flow diagram of a multiplexing procedure 1200 in
accordance with another embodiment. In the grant limited case, MAC-d
flow data is multiplexed into a MAC-e PDU until the amount of data
allowed to be multiplexed by the scheduled or non-scheduled grant
associated with each MAC-d flow is reached.
[0071] Before padding the MAC-e PDU to match the selected E-TFC size,
more MAC-d flow data is multiplexed if the multiplexing block size, (the
MAC-d PDU size), is less than the amount of padding required to match
the next larger E-TFC size relative to the amount of data allowed by the
scheduled and non- scheduled grants. Preferably for the additional
multiplexing, only scheduled data of the highest priority that is available
for transmission is used, and non-scheduled multiplexed data remains
limited by the non-scheduled grants.
[0072] Alternatively, multiplexed data is reduced to support the next
lower E-TFC size relative to the amount of data allowed by the scheduled
and non-scheduled grants, if the multiplexing block size, (the MAC-d
PDU size), is less than the amount of needed padding to the next higher
E-TFC size. Optionally padding thresholds other than the multiplexing
block size for reducing the E-TFC size can also be considered, or the
required padding to match the next lower E-TFC size being less than the

larger E-TFC by some margin could be used as a criteria for reducing the

E-TFC size.
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- [00106] The method of any prior first group embodiment wherein a selected block sized is selected
from a plurality of block sizes and the selected block size is based on an amount of data to be
transmitted and is the block size out of the plurality of block sized that is a largest that does not exceed
the amount of data. [00107] The method of any prior first group embodiment wherein a selected block
sized is selected from a plurality of block sizes and the selected block size is based on an amount of
data to be transmitted and is the block size out of the plurality of block sized that is a smallest that

exceeds the 40058]t Bt ftaendes 1oghrremeshbafodais prudinlexgfoasceribpditiettiafi®rein padding

's added to thgn%%ﬁgzggggh ‘of data that can be multiplexed according to a selected

E-TFC takes into account MAC header information and other control
signaling overhead required in the formatting of a MAC-e PDU.

[0074] Referring to Figure 14, the smallest possible E-TFC size is
selected that supports the size of the already multiplexed data (including
MAC header overhead) (step 1205). If the remaining scheduled payload
and the remaining non-scheduled payload is equal to zero (optional step
1210), the remaining total payload is equal to the selected E-TFC size
minus the amount of the data already multiplexed (including MAC
header overhead) (step 1215).

[0075] If the remaining total payload is greater than or equal to the
multiplexing block size of each MAC-d flow, as determined in step 1220,
for each scheduled channel of this priority, the minimum of the
remaining total payload and the available data on this channel is
multiplexed, and the remaining total payload and the remaining
scheduled payload is decreased by the amount of data multiplexed (step
1225). In step 1230, the next lower priority scheduled data available for
transmission is selected. In step 1235, padding is added to the MAC-e
PDU if necessary to match the size of the selected E-TFC.

[0076] Any combination of the above embodiments may also be applied to
achieve improved multiplexing efficiency and radio resource utilization.
[0077] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each
feature or element can be used alone without the other features and
elements of the preferred embodiments or in various combinations with
or without other features and elements of the present invention.

[0078] EMBODIMENTS

[0079] First Group
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[00109] The method of any prior first group embodiment wherein the quantized data is transmitted.
[00110] The method of any prior first group embodiment wherein the quantized data is transmitted on
an enhanced dedicated channel. [00111] The method of any prior first group embodiment being
performed for a code division multiple access air interface. [00112] The method of any prior first group
embodiment being performed for a frequency division duplex code division multiple access enhance
uplink communication.

[0080] A method comprising quantizing data so that the quantized data

more closely matches a block size.

[0081] The method of any prior first group embodiment wherein the block

size is a transport block size.

[0082] The method of any prior first group embodiment wherein the block

size is an enhance uplink transport block size (E-TFC).

[0083] The method of any prior first group embodiment wherein the

quantized data is based on a scheduled grant.

[0084] The method of any prior first group embodiment wherein the

quantized data is based on a non-scheduled grant.

[0085] The method of any prior first group embodiment wherein the

quantized data is based on a serving grant.

[0086] The method of any prior first group embodiment wherein the

quantized data is scheduled data.

[0087] The method of any prior first group embodiment wherein the

quantized data is non-scheduled data.

[0088] The method of any prior first group embodiment wherein the data

is medium access control dedicated channel (MAC-d) flows.

[0089] The method of any first group embodiment wherein the data is

packet data units (PDUs).

[0090] The method of any prior first group embodiment wherein the data

is medium access control dedicated channel (MAC-d) packet data units

(PDUs).

[0091] The method of any prior first group embodiment wherein the

quantized data is based on a power offset.

[0092] The method of any prior first group embodiment wherein the
- quantized data is based on scheduling information.

[0093] The method of any prior first group embodiment wherein the

quantized data is based on medium access control header information.
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[00113] The method of any prior first group embodiment being performed by a wireless
transmﬂ/receive unit. [00114] The method of any prior first group embodiment being performed by a
user equipment. [00115] The method of any prior first group embodiment wherein the quantized data
is received by a base station. [00116] The method of any prior first group embodiment wherein the
guantized data is received by a node-B.

[0094] The method of any prior first group embodiment comprising
selecting a block size.

[0095] The method of any prior first group embodiment comprising
selecting a block size associated with a transport format combination
(TFO).

[0096] The method of any prior first group embodiment comprising
selecting a block size associated with an enhanced uplink transport
format combination (E-TFC).

[0097] The method of any prior first group embodiment wherein a
selected block size is based on a scheduled grant.

[0098] The method of any prior first group embodiment wherein a
selected block size is based on a non-scheduled grant.

[0099] The method of any prior first group embodiment wherein a
selected block size is based on a serving grant.

[00100] The method of any prior first group embodiment wherein a
selected block size is based on medium access control header information.
[00101] The method of any prior first group embodiment wherein a
selected block size is based on scheduling information.

[00102] The method of any prior first group embodiment wherein a
selected block size is based on a power offset.

[00103] The method of any prior first group embodiment wherein a
selected block size is based on a buffer occupancy.

[00104] The method of any prior first group embodiment wherein a
selected block sized is selected from a plurality of block sizes and the
selected block size is a next smaller block size.

[00105] The method of any prior first group embodiment wherein a
selected block sized is selected from a plurality of block sizes and the

selected block size is a next larger block size.
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[00_117] The method of any prior first group embodiment wherein the quantized data is received by a
radio r_le_twork controller. [00118] Second Group [00119] A wireless transmit/receive unit (WTRU)
comprising a physical layer. [00120] The WTRU of any prior embodiment of the second group wherein
the W'_I'RU is a user equipment. [00121] The WTRU of any prior embodiment of the second group
comprising a medium access control - dedicated channel (MAC-d) means. [00122] The WTRU of any
prior embodiment of the second group comprising a multiplexing means. [00123] The WTRU of any
prior embodirfent @6} Else coredlgrdupfvanyeinmion ihsiegnguncarmbadimsake¥ Aed8itmaaccess

e ek A Qe Lt Bl BRSSP bR R ARINEMAC <)
selected block size is based on an amount of data to be transmitted and is
the block size out of the plurality of block sized that is a largest that does
not exceed the amount of data.

[00107] The method of any prior first group embodiment wherein a
selected block sized is selected from a plurality of block sizes and the
selected block size is based on an amount of data to be transmitted and is
the block size out of the plurality of block sized that is a smallest that
exceeds the amount of data.

[00108] The method of any prior first group embodiment wherein
padding is added to the quantized data.

[00109] The method of any prior first group embodiment wherein the
quantized data is transmitted.

[00110] The method of any prior first group embodiment wherein the
quantized data is transmitted on an enhanced dedicated channel.

[00111] The method of any prior first group embodiment being performed
for a code division multiple access air interface.

[00112] The method of any prior first group embodiment being performed
for a frequency division duplex code division multiple access enhance
uplink communication.

[00113] The method of any prior first group embodiment being performed
by a wireless transmit/receive unit.

[00114] The method of any prior first group embodiment being performed
by a user equipment.

[00115] The method of any prior first group embodiment wherein the
quantized data is received by a base station.

[00116] The method of any prior first group embodiment wherein the

quantized data is received by a node-B.
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[00124] The WTRU of any prior embodiment of the second group comprising an e-TFC selection
means. [00125] The WTRU of any prior embodiment of the second group comprising an e-TFC
selection means for selecting an E-TFC out of a plurality of E-TFCs. [00126] The WTRU of any prior
embodiment of the second group comprising a MAC-e/es. [00127] The WTRU of any prior
embodiment of the second group wherein a MAC-e/es comprises a multiplexing means and an E-TFC
selection means. [00128] The WTRU of any prior embodiment of the second group wherein the

physical layed@eddTdeThe erthodeofiamsapsiosiisrtarEpuRnertBp duReAt WA B0 1b9] The
WTRU of anyﬂ%%g?%gﬁoﬂ%egt %cﬁ%%é&%?g BLAP ARt REHOEBIgstieps of methods out of the

embodiments Irst group, excluding the embodiments involving the base station, Node-B or
RNC. [001301{0014 8V Brtdnd ¥ soprior embodiment of the second group comprising means for

e e O S B S R G oo mens
layer.
[00120] The WTRU of ‘any prior embodiment of the second group wherein
the WTRU is a user equipment.
[00121] The WTRU of any prior embodiment of the second group
comprising a medium access control — dedicated channel (MAC-d)
means.
[00122] The WTRU of any prior embodiment of the second group
comprising a multiplexing means.
[00123] The WTRU of any prior embodiment of the second group wherein
a multiplexing means multiplexes medium access control — dedicated
channel (MAC-d) flows into medium access control — enhanced uplink
(MAC-e) packet data units (PDUs).
[00124] The WTRU of any prior embodiment of the second group
comprising an e-TFC selection means.
[00125] The WTRU of any prior embodiment of the second group
comprising an e-TFC selection means for selecting an E-TFC out of a
plurality of E-TFCs.
[00126] The WTRU of any prior embodiment of the second group
comprising a MAC-e/es.
[00127] The WTRU of any prior embodiment of the second group wherein
a MAC-eles comprises a multiplexing means and an E-TFC selection
means.
[00128] The WTRU of any prior embodiment of the second group wherein

the physical layer produces an enhanced dedicated physical channel for

transmission.
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[00132] An infrastructure component comprising a physical layer. [00133] The infrastructure
component of any prior embodiment of the third group wherein the infrastructure component
comprises a base station. [00134] The infrastructure component of any prior embodiment of the third
group wherein the infrastructure component comprises a Node-B. [00135] The infrastructure
component of any prior embodiment of the third group wherein the infrastructure component
comprises a Node-B and a RNC. [00136] The infrastructure component of any prior embodiment of the

third group cd@@l@ﬂ]g'ﬂl@eﬁ’ﬂﬁﬂémﬁmmﬂ%mb?m%ﬁ&ftr%Fé’ &5eWP of%ny prior
embodiment ot e i T0UR CBIEVNG A AP YARGY B MERR B SETDIBIDg Asance Lpink

) erformi ) 1
medium accegs conrtlrlo]f1 data units into medium access control- dedicated channel flows.

[00138] The iaﬁabxd;ntgnnfhe@nﬁmﬁmmfmymo&mmﬁw_baems@atmmd@&plz:BqN&ising a medium
I S W Dl e
receiving medigmasshes Gaptnk- dedi¢aiedahangetHowsteps of methods out of the
embodiments of the first group, excluding the embodiments involving the
base station, Node-B or RNC.
[00131] Third Group
[00132] An infrastructure component comprising a physical layer.
[00133] The infrastructure component of any prior embodiment of the
third group wherein the infrastructure component comprises a base
station.
[00134] The infrastructure component of any prior embodiment of the
third group wherein the infrastructure component comprises a Node-B.
[00135] The infrastructure component of any prior embodiment of the
third group wherein the infrastructure component comprises a Node B
and a RNC.
[00136] The infrastructure component of any prior embodiment of the
third group comprising a demultiplexing means.
[00137] The infrastructure component of any prior embodiment of the
third group comprising a demultiplexing means for demultiplexing
enhance uplink medium access control packet data units into medium
access control- dedicated channel flows.
[00138] The infrastructure component of any prior embodiment of the
third group comprising a medium access control — dedicated channel
means. |
[00139] The infrastructure component of any prior embodiment of the
third group comprising a medium access control — dedicated channel

means for receiving medium access control — dedicated channel flows.
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[00140] The infrastructure component of any prior embodiment of the third group wherein the physical
layer receives an enhanced dedicated physical channel. [00141] The infrastructure component of any
prior embodiment of the third group comprising demultplexing means for demultiplexing receiving
medium access control enhanced uplink packet data units as produced by embodiments of the first
group. Claims 1. A method for multiplexing data for an enhanced dedicated channel (E-DCH),
implemented in a wireless transmit/receive unit (VVTRU), the method comprising: receiving at
least one seniPRdRInThedinfrestrasiarpcommensit gfaraynpaidinemdodinentont EBfving grant is

a grant for sChd St 6a2 WROAIR VRN PRGINGRUIBAA PORRY S Atlish A saRabar for

nonscheduled data fra ermining supported enhanced dedicated channel transport

format combipdtjencaleiaEgs)l.

[00141] The infrastructure component of any prior embodiment of the
third group comprising demultplexing means for demultiplexing
receiving medium access control enhanced uplink packet data units as

produced by embodiments of the first group.
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determining an enhanced uplink medium access control (MAC-e) protocol data unit (PDU) payload
amount; for a logical channel, based on priority, multiplexing data from a medium access control for
dedicated channel (MAC-d) flow associated with the logical channel into a MAC-e PDU, wherein on a
condition that the MAC-e PDU payload amount is not equal to a supported E-TFC size, multiplexing a
reduced amount of data from the MAC-d flow into the MAC-e PDU, wherein the reduced amount of data
from the MAC-¢.flow ig based on a next smaller E-TFC size relative to the MAC-e PDU payload amount;
selecting an E- transmission of the MAC-e PDU, wherein the selected E-TFC is a smallest E-TFC

that supports the MAC-e RDU; e%ﬁg g rtrr%qlﬁigf\}i&tt](ia%%e é\géc-t%rP%% %rl%ﬁigs%gg i 5%88{(9&”09 with the
0 the

selected E-TFC. . The met of claim erei supported E- s are determined based on a

remaining WTRY 3RETI BRYET s 3o TR IOR 0L AT A NIRRT MAS BPRRAVIO3 amoun

is based on the minimum of: a largest supported E-TFC; or

the method comprising:

receiving at least one serving grant and at least one non-scheduled
grant, wherein the at least one serving grant is a grant for scheduled data
transmission and the at least one non-scheduled grant is a grant for non-
scheduled data transmission;

determining supported enhanced dedicated channel transport format
combinations (E-TFCs);

determining an enhanced uplink medium access control (MAC-e)
protocol data unit (PDU) payload amount;

for a logical channel, based on priority, multiplexing data from a
medium access control for dedicated channel (MAC-d) flow associated with
the logical channel into a MAC-e PDU, wherein on a condition that the
MAC-e PDU payload amount is not equal to a supported E-TFC size,
multiplexing a reduced amount of data from the MAC-d flow into the MAC-e
PDU, wherein the reduced amount of data from the MAC-d flow is based on
a next smaller E-TFC size relative to the MAC-e PDU payload amount;

selecting an E-TFC for transmission of the MAC-e PDU, wherein the

selected E-TFC is a smallest E-TFC that supports the MAC-e PDU; and
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a total amount of data allowed to be transmitted based on the at least one serving grant and the at least
one non-scheduled grant. 4. The method of claim 3 wherein the largest supported E-TFC is based on
a power offset. 5. The method of claim 4 wherein the power offset is the power offset of a MAC-d flow
that allows a highest priority data to be transmitted. 6. The method of claim 1 wherein scheduling
information is multiplexed into the MAC-e PDU. PDU at a physical layer and formatting the MAC-e PDU
for transmission. 8..The methodof claim-1 w %n the MAG-g PDU payload am%)lbn%ﬂ% reduced each
time data of a MAC-d flow IS mu?t%plexed into the MA gligf)eﬁ wherein the MAC-e P payload amount
is reduced by tg%g@%@t@%@ta multiplexed. 9. The method of claim 1, further comprising
multiplexing a reduced amount of data from the MAC-d flow on a condition that the MAC-d flow is a
scheduled MAC-d flow.

2. The method of claim 1 wherein the supported E-TFCs are

determined based on a remaining WTRU transmit power.

3. The method of claim 1 wherein the MAC-e PDU payload
amount is based on the minimum of:

a largest supported E-TFC; or

a total amount of data allowed to be transmitted based on the at least

one serving grant and the at least one non-scheduled grant.

4. The method of claim 3 wherein the largest supported E-TFC is

based on a power offset.

5. The method of claim 4 wherein the power offset is the power

offset of a MAC-d flow that allows a highest priority data to be transmitted.

6. The method of claim 1 wherein scheduling information is

multiplexed into the MAC-e PDU.
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10. The method of claim 9 wherein only data from one scheduled MAC-d flow is reduced. 11. The
method of claim 1 wherein the multiplexing data from a MAC-d flow is performed for each logical chamlel

up to a minimum of: a total amount of data allowed to be transmitted based on the at least one
scheduled grant and the at least one non-scheduled grant; data available for transmission; or the MAC-e
PDU payload amount. 12. The method of claim 11 wherein the total amount of data allowed to be

transmitted based on the at Jgast one scheduled grant and the at least one.non-s¢he ng rant and the
MAC-e PDU payload Jz/;{)mourrliﬁ}aer(—‘f-nr%r:]E lﬁ)c(:‘f;a(fggiclﬁlti?ﬁ%uég:}tlgr&oél}ﬁﬁgydgfrgﬁ? 1S Sﬁ%pﬁe% ir??o the MAC-e

PDU, wherein e %ﬁ%@%&%ﬁs%%"a%%a‘%{@{&g AR FRAIPIBIRT for trametidiiSiess
transmit/receive unit Compﬁsmg:

8. The method of claim 1 wherein the MAC-e PDU payload

amount 1s reduced each time data of a MAC-d flow is multiplexed into the

MAC-e PDU, wherein the MAC-e PDU payload amount is reduced by the

amount of data multiplexed.

9. The method of claim 1, further comprising multiplexing a
reduced amount of data from the MAC-d flow on a condition that the MAC-d

flow is a scheduled MAC-d flow.

10. The method of claim 9 wherein only data from one scheduled

MAC-d flow is reduced.

11. The method of claim 1 wherein the multiplexing data from a
MAC-d flow is performed for each logical channel up to a minimum of:

a total amount of data allowed to be transmitted based on the at least
one scheduled grant and the at least one non-scheduled grant;

data available for transmission; or

the MAC-e PDU payload amount.
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circuitry configured to receive at least one serving grant and at least one non-scheduled grant, wherein
the at least one serving grant is a grant for scheduled data transmission and the at least one
non-scheduled grant is a grant for non-scheduled data transmission; circuitry configured to determine
supported enhanced dedicated channel transport format combinations (E-TFCs); circuitry configured
to determine an enhanced uplink medium access control (MAC-e) protocol data unit (PDU) payload
amount; a multiplexing device configured to, for a logical channel based on priority, multiplex data
from a medium access control for dedicated channel (MAC-d) flow associated with the logical channel

into & MAC-e PDU. whgrein o a qandiiandhal i MAG:S S0 Raxioadpmauntis netegyal to a
I n e

supported E-TFC size, the multiplexing device is configured to multiplex a reduced amount of data from

the MAC-d flow, ifig, the, MAGHE PR RSN Bauces.a %%%t&%%ﬁiﬁé@g}éﬁ? MG flow is based

on a next smaller E-TFC size relative to the MAC-e PDU payload amount; an E-TFC selection device

configured to sglegl.ap Eﬁl%%ﬁ%ﬂ@@ﬁl@éﬁ%%mfata‘?& Mea ERYMHSIRNINE 2El5GIRdE:TFC Is a

smallest E-TFC that supports the MAC-e PDU; an circuitry configured to transmit the MAC-e PDU
processed in ageardancewith e selested &-MAc-d flow is multiplexed into the MAC-e

PDU, wherein the reduction is based on the amount of data multiplexed.

13. A wireless transmit/receive unit (WTRU) comprising:

circuitry configured to receive at least one serving grant and at least
one non-scheduled grant, wherein the at least one serving grant is a grant
for scheduled data transmission and the at least one non-scheduled grant is
a grant for non-scheduled data transmission;

circuitry configured to determine supported enhanced dedicated
channel transport format combinations (E-TFCs);

circuitry configured to determine an enhanced uplink medium access
control (MAC-e) protocol data unit (PDU) payload amount;

a multiplexing device configured to, for a logical channel based on
priority, multiplex data from a medium access control for dedicated channel
(MAC-d) flow associated with the logical channel into a MAC-e PDU,
wherein on a condition that the MAC-e PDU payload amount is not equal to

a supported E-TFC size, the multiplexing device is configured to multiplex a
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14. The WTRU of claim 13 wherein the supported E-TFCs are determined based on a remaining WTRU
transmit power. 15. The VVTRU of claim 13 wherein the MAC-e PDU payload amount is based on
the minimum of: a largest supported E-TFC; or a total amount of data allowed to be transmitted
based on the at least one serving grant and the at least one non-scheduled grant. 16. The WTRU of
claim 15 wherein the largest supported E-TFC is based on a power offset. 17. The VVTRU of claim

1o v e LIS PR AABRATIIM A sy daa o
scheduling infO{HEa;[jé)({luié‘gg gr]r?oll\lﬂfft%'te dg%q?‘rom the MAC-d flow is based on a next smaller
E-TFC size relative to the MAC-e PDU payload amount;
an E-TFC selection device configured to select an E-TFC for
transmission of the MAC-e PDU, wherein the selected E-TFC is a smallest
E-TFC that supports the MAC-e PDU; and

circuitry configured to transmit the MAC-e PDU processed in

accordance with the selected E-TFC.

14. The WTRU of claim 13 wherein the supported E-TFCs are

determined based on a remaining WTRU transmit power.

15. The WTRU of claim 13 wherein the MAC-e PDU payload
amount is based on the minimum of:

a largest supported E-TFC; or

a total amount of data allowed to be transmitted based on the at least

one serving grant and the at least one non-scheduled grant.

16. The WTRU of claim 15 wherein the largest supported E-TFC is

based on a power offset.
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19. The WTRU of claim 13, further comprising a physical layer configured to receive the MAC-e PDU from
the multiplexing device and configured to format the MAC-e PDU for transmission. 20. The VVTRU of
claim 13 wherein the MAC-e PDU payload amount is reduced each time data of a MAC-d flow is
multiplexed into the MAC-e PDU, wherein the MAC-e PDU payload amount is reduced by the amount of
data multiplexed. 21. The WTRU of claim 13 wherein the multiplexing device is configured to

multiplex a reduced awunt,%d%i{%?é& Ciéi flow erﬁe atﬁogﬁd?;%%at I}?t tptlasl\{lﬁc -d flow is a

scheduled MAC-d flow claim rel rorm one séheduled MAC-d
flow is reducedoff o gﬁ K/ﬂg Tﬁ{OU (ngkagﬂ \/gr}?r he rggllﬁ %O (\ell e |s %om%lured to multiplex
anne nt of

data for each Ioglca up to a miRmuMm o a tot [amo ata allowe e transmitted
based on the at least one scheduled grant and the at least one non-scheduled grant; data available for
transmission; or

18. The WTRU of claim 13 wherein the multiplexing device is

configured to multiplex scheduling information into the MAC-e PDU.

19. The WTRU of claim 13, further comprising a physical layer
configured to receive the MAC-e PDU from the multiplexing device and

configured to format the MAC-e PDU for transmission.

20. The WTRU of claim 13 wherein the MAC-e PDU payload
amount 1s reduced each time data of a MAC-d flow is multiplexed into the
MAC-e PDU, wherein the MAC-e PDU payload amount is reduced by the

amount of data multiplexed.
21. The WTRU of claim 13 wherein the multiplexing device is
configured to multiplex a reduced amount of data from the MAC-d flow on a

condition that the MAC-d flow is a scheduled MAC-d flow.

22. The WTRU of claim 21 wherein only data from one scheduled

MAC-d flow is reduced.
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the MAC-e PDU payload amount. 24. The WTRU of claim 23 wherein the total amount of data
allowed to be transmitted based on the at least one scheduled grant and the at least one non-scheduled
grant and the MAC-e PDU payload amount are reduced each time data of a MAC-d flow is multiplexed
into the MAC-e PDU, wherein the reduction is based on the amount of data multiplexed.

23. The WTRU of claim 13 wherein the multiplexing device is
configured to multiplex data for each logical channel up to a minimum of:

a total amount of data allowed to be transmitted based on the at least
one scheduled grant and the at least one non-scheduled grant;

data available for transmission; or

the MAC-e PDU payload amount.

24. The WTRU of claim 23 wherein the total amount of data allowed
to be transmitted based on the at least one scheduled grant and the at least
one non-scheduled grant and the MAC-e PDU payload amount are reduced
each time data of a MAC-d flow is multiplexed into the MAC-e PDU,

wherein the reduction is based on the amount of data multiplexed.
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