MAC MULTI PLEXI NG AND TFC SELECTI ON PROCEDURE FOR ENHANCED UPLI NK FI ELD OF

| NVENTI ON [ 0001] The present invention is related to a wireless

comuni cations. Mre particularly, the present invention is rel ated
enhanced uplink (EU) transm ssion. BACKGROUND [0002] In a Third Ceneration
(3G cellular system such as the system 100 shown in Figure 1, EU provides
i nprovenents to uplink (UL) data throughput and transm ssion | atency. The

tem 100 | '
system IM@%@@%@%@NI?Q‘%?M@MWW@BWE FOR

transmt/receive uni As shown in Figure 2, the WIRU 106
i ncl udes a protocol architect EENRPANGEDJBPLENKudes hi gher |ayers 202 and
an EU nmedi um access control (MAC), (MAC-e) 206, used to support EU
operation between a dedi cated channel MAC, (MAC-d) 204, and a physi cal

| ayer (P receives data for EU transm ssion from
channel s%&@%ﬁg?&%?%@s% The MAC-e 206 is responsible for
nul ti pl exi (GoGAELd priveMhEnvedtionss tlieddG wimslesoamhmintieationd. s ( PDUs)
for transm ssion, and for selecting proper EU transport format ((‘ ﬂﬁi nations
(E-TFCs) f Morelpantiowdamilysthmpreseobdmyemntaomis salatast elénﬁlﬁqeén%ml%%iﬁ ,
physi cal resour ce#rﬁ%nts are allocated to the WIRU 106 by the Node-B 102
and the RNEHBAMSWPRU UL data channels that require fast dynanic channel
al l ocations are provided with fast "schedul ed" grants provided by the
Node- B 102, and channels that require continuous allocations are provided
\L/J\nLth "nons BARCHIGROUNRNt s by the RNC 104. The MAC-d fl ows provide data for
[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 (E-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



transm ssion to the MAC-e 206. The MAC-d flows are either configured as
schedul ed or non-schedul ed MAC-d flows. [0005] A "serving grant” is the
grant for schedul ed data. A "nonscheduled grant” is the grant for

non- schedul ed data. The serving grant is the power ratio that is converted
to a correspondi ng anount of schedul ed data that can be nultipl exed, thus
resulting in the schedul ed data grant. [0006] The RNC 104 confi gures
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upon radi o access bearer (RAB) establishnent, but may be recaonfigured when

necessary. [0008] ndnisshreing esiagltt nis the sgarw chsﬁh‘ﬂil‘bl\ﬁﬁiséé@fﬁesn?ﬁe nunber
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schedul ed MAC-d flows. Signaling between the WIRU 106 and the Node-B 102 is
per f or med @@,taf@@tn MAC | ayer signaling. The scheduling grant generated by
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(RAB) estabhshment 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- schedul ed grant, and non-schedul ed MAC-d flows can not transmt data
using a schedul ed grant. [0009] The EU transport fornmat conbi nation set
(E-TFCS) conprising all possible E-TFCs is known to the WIRU 106. For each
EU transm ssion, an E-TFC is selected froma set of supported E-TFCs within
the E-TFCS. [0010] Since other UL channels take precedence over EU

transm ssions, the power available for EU data transm ssion on E-DPDCH i s
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for transmssion on the MAG-d flow. [0013] W¢ihin the supported E(-TFCs, t he
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accordi ng schedul ed, and naon- |. e . and
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001 ﬁ rEascill }%QI‘FC 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 maxi nrum anmount of
data that can be nultiplexed fromspecific MAC-d flows into MAC-e PDUs each
EU TTlI. Since the schedul ed grants are based on the EDPDCH DPCCH rati o, the
nunber of data bits allowed to be nultiplexed per MAC-e PDU can not be
explicitly controlled only to allow certain sizes which match the limted
nunber of data sizes of the supported ETFCs within the E-TFCS. [0015] The
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not match ?li\eepgg?ggt)%y%«goro?rapﬁgngﬁgﬁbrted E- TFCs, padding will be applied
to the NAC{@ﬁ?THeOSéM&% ahlenc"Bévent gpRst éﬁe@\i,f\g-tliECmakiaﬁum ahionnthe | i st
of supported ETFCs. [0016] It is expected that en EU cel|s are operating

at maxi nunof dptithyt che M@a@ltmd tfanp|s5p>epirﬁgdw\€1dﬁﬂg%'ﬁtwo|MAiGr@d bydt he
ESTRC o ¢ RO eck FRan G Kitiea e Ffeduld ciruty ard haREoRE BB ©

dependi ng gp1yERyBPUIAakY tAE HAREL bfethia HECAIINREDIED Hehultighisa padding
required to matc he sel ected E-TFC may exceed the nmultipl exing bl ock size
of MAC-d f hewMACae iPDLLdhngnats bocégiladtljAonerdikadenly hé arlirw icontainn this
case, the effective data rate i s ynnecessari.l
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al | oned by sizee wekichanatchethedimitgd inampey of dafa sizes picdde SURpALE or its
transm ssi 0017 I qu illustrates a MAC-e PDU 300. A MAC-e PDU
header 302%;}#%“'/%%}-“}5 tﬁ?%’l‘g‘a@% 304 al |l owed by schedul i ng and non-schedul i ng
grants are[gpis]i ARXebmANRAS Brasimif powaporfbedED THER tradsiiiRtion06
selects the smallest E-TFC froma |ist of sup.go,rted E-TFCs that is |arger
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Accor di ngl wll pbsdibleddACab| flow oahdvM Al vehnader spmbinatiens.t dhereforel exi ng

EU data. SUMVARY [ 0018] The ent_invention is related to quantizing the
amount of FiACcei pheagount é)faﬁigaé‘g figw gfatk §‘r1]]t° e §§e}°§e n%ﬁaéﬁsgtosbf}ect ed
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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 ampunt of schedul ed data is adjusted to nore closely match
a selected E-TFC, the maxi num anount of schedul ed data to nultiplex, the
schedul ed payload to transmt, is determ ned by the sum of the schedul ed
and non-schedul ed data available to be transmtted and al |l owed by the
grants quantized to the next larger or smaller E-TFC size, mnus the anount
of available to be transmtted non-schedul ed data that is allowed by the

non- _sched_ulegiqmg&aﬂ&%t w}{aQOI[%O%HJ (3 tﬂ}a‘?ﬂ% B RlckQD B-TFRPRhidetheVp@Fsical
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ransm ssi on ON OF THE_DRAW NGS Lgure_ 1 ws a 3G
cel lular slgahFigose3jillrstgates 2 MALue PAHI 800y IAOM?)ASé %Etﬂﬁ?%@?‘h in a

WIRU. [002 | 1,u C
is aflow @J‘%W gf ﬁgl ﬂ@i%gidf@}%&gﬁepgt I g d%&%%r abBUQO%ISQg%g‘%\tIF ?z;et ﬁe
maxi mum aengwﬁ SOJreSﬁﬁﬁﬁgléQdam%@hgrw@é@ e dulp@dridat B-EFCoyvekle WTRE

transmtt I n accordance with a first enmbodinent. [0025] Figure 5is a
bl ock di agi@énsefects phe cessldst rE-gaH@ fram ry livhof suppoktedy EGURAS ithehds t he
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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 diagramof a process for generating a MAC-e PDU
by reducing nultiplexed data in accordance wi th another enbodi ment. [0027]
Figure 7 illustrates MAC-e PDU generation using the process of Figure 6.

[0028] Figure 8Ais a flow diagramof a process for generating a MAC-e PDU
by adding additional MAC-d flow data blocks in accordance with yet another
enbodi nent. [0029] Figure 8B is a flow diagram of a process for generating
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alternative e ptocess 0 Figure 9 illustrates MAC e
PDU gener ahh@nnotsiliigitbAebpridee sseannim FEGIFEs sBA aexhltiBg fifoe BITHE gur es
10A and 10B, taken together, is a flow diagramof an exenplary procedure
for multi prmrmgonmrdmmemE-mda%@w?a@ﬁtf%FWﬁmw%ms2] Figure 11A
%Rcé llgDIUZ a flow diagram of a process for nultiplexing MAGC-d flows into
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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 diagramillustrating a sinplified architecture
for EU nultiplexing. [0034] Figures 13A and 13B, taken together, is a flow
di agram of a mul tiplexing procedure in accordance w th another enbodi nent.
[0035] Figure 14 is a flow diagramof an exenplary multiplexing procedure

I n accordance with anot her enbodi nent. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [ 0036] Hereafter, the term nol ogy "WRU' i ncl udes but

is not |ing t equisp t , i ke .S ' [ or

mobi T suplopihdfefrf 104 AHUTER, thibr tofoBh, 18 o HBN Blherdud EAh &' o1
operating éibxﬁ]%léﬂrﬁreb%@em\éi ifoin neniltip)dkeme r af eacceddancehewehf taarothehe

term nol ogy "Node-B" includes but is not limted to a base station, a site
control | erembhndugertss point or any other type of interfacing device in a

Wi rel ess epyir.ongent. pot ential .syst 'S e U -B are
used is th@%zgegewecm dﬂ}&si&gﬁ Al i%\ryﬂ‘%@géé‘%( W%%gggrncy

di vi si on dyph&y1dERPM A ORI IdWANEO MATSS PDUS! t hough these enbodi ments can
be applied to other comunication systens. [0037] The features of the

present i nloo3s] Gigueey 18 és andock dizguach iusiraringri egnplied areliteature ©) or be
confi guredfl n.a ci {%;:]I@t conprising a nultitude of interconnecting
corponent sfor[dIvpItipleXing.| owi ng nodi fications to MAC-e PDU mul ti pl exi ng

| ogic are fliof ent.da I Rl exj hpr@ved radio
resour ce ull PRESRESES A fortl 18, COleetCuelibt B HIPe, SicrnrioR €
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



limted by schedul ed and/or non-schedul ed grants, and not limted by the

| ar gest supported E-TFC or avail able EU data for transm ssion. The anount
of data allowed to be multiplexed fromMAC-d flows into MAC-e PDUs
according to the schedul ed and non-schedul ed grants is either increased or
decreased to nore closely match the next smaller or next |arger E-TFC size
relative to the anount of data allowed to be nultiplexed by the schedul ed
and non-schedul [ ol j i i : ocess
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sel ect ed ExffEGnidaiiSeaddtabdl0skeditd e mhiidfidkedhtesrdaing velthe sthedulsépar at e
enbodi ment, granularity of E-TFC sizes is defined within the E-TFCS so t hat
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data is nmultiplexed according to the schedul e nd non-schedul ed grants
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[0042] Figure 6 is a flaqow diagra f .a process 600 for generating a MACe
PDU i n accéhelsplestas EI{[‘E&J’PW@?I’@%@E%E?: A largest E-TFC is sel ected from

2 set O  SHARRIAES HAGS, TR (lSasfiRbt 87prbbaf 80t e Gyl d-bow dat a

and MAC-e si gnal'i ng al rrent grants 602. AS a result, the

sel ect ed EPTHGsaar Atdosdanéteavith st wihbafintaita Ihostep §05,t apWERI ont o
the MAC-e PDU relative to the anount allowed by the grants, to rg cl osely
mat ch the irecejesst aEsatrdulededataagrant fipam|aNedpiB an /Oarrﬁ%‘tscb%‘gﬁ? ed by

schedul ed and non-sched grants. Jhe MAG( o) ( d and/ or
non schedul%ﬂ‘j‘?si P 2 g*@&edfrf r#%p a5]@@%%w¢ nwgggé)&&aﬁ%gﬁw&% %dign
absol ute pripiidd/baddd dn FRe BRESUAYASE 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 bl ocks can be added within the limt 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 nore closely matches a
sel ected E-TFC size in accordance with the enbodi nent of Figure 6. A MAC-e
PDU header 702 and MAC-d fl ow data bl ocks 704a-704c are supported by the
current schedul ed and nonschedul ed grants. Referring to Figures 6 and 7,
the | arges -1F t..15 spal i f : al | oned
by cur r ont QP alebHRk Sy B4 RephPRE SBodiths ety BRISATC S 02y,
MAC-d fl owsgat as BbREES within tHY B-ERESHoethalt e tdiffeNdiGe beftiveen dalF®| ocks,
704a, 704b), are multiplexed into the MAC-e PDU 700B in acc [l\gg ce with an
absol ut e psizes iisynetngréatanp bh@meom@ddq'doﬂmétaaldorcb%@se@ﬁtqﬁ € wi t hin

the limit of the selected. EIEC si t 0 - e (f | k 704
0 ot ol el arcussad “ErTRES, RiE GetiloP St Bheh Bissihik! SIACH Fuy OZ¢ 704
Pr ef er abl yfll‘ﬁ?},lg{fe’ﬁﬂg biNatRin AWt b R¥Rdd SHheCHel Bdadlat avethead. Bg ed to

y c

nore cl ose he sel ected E-TFC size. Padding 706 is then applied to
the MAC e Bptimionig the FaTECS e thed scyedhe-prrding zeqpinedpaties MAG

techni que for the padding.is acconplished,i iGgitly by inserti f an
end- of - dat ﬂOWnéﬁ??af-sbFnﬁllﬁlﬁlﬁ’ée%(g}a%tﬂggﬁgghleﬁfliﬂd?rﬁpﬁown f%kﬁfﬁﬂqe i gure 8A
is aflow dj {(h-a%nGw Wt $p 1B g pIBEe t he
el | cst - EOvREearEpEeRiRaTER 20 of BhodFaualq Al MRy B et

supports thgegnount of data allowed to be multiplexed according to the
current schedul ed and non-schedul ed grants. MAC-d fl ow data bl ic&@gﬁfare

cC-d
mul ti pl exed0042] Figunnb-ie apitewi diageamraf mprocps AOG fornBRtat g y until

th i t of data all . dyl dul ed
arante i 5 Febbbdeasoringed e ot et nbe I BiepRl ARG ARRCL O
of support ghicEreliFont Baletict duppdeted RENFCHehat 1€ safalldrechaml thiepsiexad MAC- e

PDU 804. It the selected E-TFC size exceeds _the size of the nultiplexed
MAC-d f| owMiA€ad Blowcéstaaand (MAOwaContiob aitmaling altowed hircurpentsgantest MAC d

flow mul tiplexing bl ock size, ad r nore additional MAC-d_f dat a

bl ocks in ROEofaantesu ¢ etﬁ%ecg%‘gcl}lq E‘?‘ go B?ﬁ%’rtfsﬁ/g‘?ﬁﬂaf‘?e(ﬁgmfomtﬁérda% -d flow
dat a bl ock ' [Mr%“em&@ i et ditt altdwéd Byt he

sel ected Eﬁq'ggqgﬁgtgﬁg%%%gg? n an a%ﬁ?yaﬁlgggg&gggggﬁg%o safl)own inyFi gure
8B, the snphé e2anfs]KE mbwt closgyomtsch bive dangest EcTFasiae ahhbiwe gmiadlepe

mul ti pl exed according to the current. schedul ed and pon-schedul edgrants is
sel ect ed f thamtthe aysount reapiysrtksy s@eﬁ;ﬂg&@g@l nmé-cge%lf?@ %Fé‘tn&s'bwg‘é ks are

: o . . . . _or S
the et muMARSE OO LSRRG R 0 Qiftndl) @iRlR RN &Y L0
854. Pref enaltye PHU ihhecardumh withsahapsdlatk pabaitalumilat mort MAGrant s

adjusted to nore closely match the sel ected E-TFC, Non-schedul ed Méc-d flow
data that idsflowl datpl khoekis captee added iwithin the direitrefridenstlasted KrEhe .

Paddi ng i s then appligd mat ch .t selected E; T I wth this

sc helme,g Ida@QQcihe @@A'(f% %’iﬁ? tf é’&ﬁgﬁggg a?%téﬁttﬁg & %eﬁ:gegb Fé’gﬁgﬁgﬁ &8 e |

non- schedul r I i UNGOeRSsde Siheag MAC- e
PDU 900 tha[lg\@%%l F%teifﬁ%@%ﬁggﬁggtg%dr%@cmgge ?tgynsupportg t he current

grants. Q lljﬂﬁﬁeﬁcla@uyhmai&heﬁ% isaielctb’&(EdI‘FCoaiﬁdaim aglcatd@lcgowéﬂ?dlh@ are

- R i
i gur es 8ASHEmAamEnt of Fhemms 4 ﬁgﬁ}ﬁﬁ%ﬁeﬁgﬁé?ﬁﬁ&@g@%ﬂﬁﬁ@ bl exed
aount. of Bk Pancyiy AR cfulioribd byl HRg, PafroBk AN did TR T

reached. Ag.BéBd igtahitd Refeing o daghi®s MAGA, fthedarkiise IbTHk sh0ida- 904c
are multiplexed as an exanple, and any nunber of MAC-d flow data bl ocks may

be nul ti pl exesdlerTthars tla¢ Isézst op BEACHI dlomrHgta allpsvasc by PurFeRt grants 1§

1 he. cel eeleatpimpe ths At chmpe ot RETIA Jptan BOR,MAC BASF WA 7 o
data bl oc km&%‘éﬁtﬁpéﬁmg&gﬂ}%gﬁe, YAE G araerd $Ay Matamsckd) arpdaher cabhl | est

MAC-d fl ow nu plexin sl ze, one or nore additional MAC-d flow data
bl ocks 904d are added as shown in Figure 9 in accordance with the absolute
priority until no further MAC-d fl ow d&-a bl ocks and associ ated MAC e
header information can fit within the selected E-TFC size. Preferably, only
schedul ed MAC-d flow data is added exceeding the current grant, but

non- schedul ed MAC-d fl ow data nmay al so be added. Padding 906 is then
applied to match the selected E-TFC size. Wth this schene, MAC-d fl ow




multiplexing is optimzed to take advantage of unused data bits that woul d
have been filled wth padding bits. [0047] Figures 10A and 10B, taken
together, is a flow diagram of a procedure 1000 for nultipl exi ng whereby,

i n advance of MAC-e PDU nultipl exing, the anmount of data to nultiplex
according to the schedul ed and/ or non-schedul ed grants is adjusted to nore
closely match the next |larger or next smaller E-TFC size relative to the

amount of dalanahtigNeda! Sadde il MALRXEHBY 7008 3N B ANYi%h an

non- schedul'ed gran gure I es a method where only the anount
of schedul edselrite gréoritst tunpilexo imormdMACed! ftow riate ldbdselegn e clddede

I d E-TFC. [.0048 f [ ' - icli
plé w@ﬂ@laéhﬁ hetit cotBp Ebo%yS o T4 aivki er RRTS NASHIdiBoRd - Trcs
I ncl udi n e t [ T [, ZE: | ' -
flow powgr %E?C#{s@&g’?s ?‘#g%%ﬁghgaﬁgapsjrl:llg:%eﬂttz‘gﬂgg%%%g\]ﬂ%ﬁg F%m?%{rbséérigﬁcggngsg/ﬁ g n.OI

[0049] Sti IH-TFef.ePrdfeeally, bhlipithe 1l&Dount dfh@ulépbeet adedubdde datdRE size
resulting fromE-TFC restriction, (consideri n%(‘drenai ni ng’ power and the

Ihi ghesth pr iadjustgd NAGndré closelowstchfthe stejected Hd&r nizeedaidding d961915 to be
ess than the anount, of .d | | e s | ed, and dul ed
g'\;/jra\ zca:nt SP(D[J e ?%!a&’é’lﬁﬁ.&}v@r?}‘%m@& @ﬁg)ﬁﬁ]& Wa{?{}ﬁ&ﬁf} F?‘SLesc’lt%q gp ﬁ;ﬂh%&g 1? or
- e [ X : | ir ' t
1020y wher GhPy OPh e, tebinfiu for e PRGIRR (P geRRpRolled HRpBUAR b9 2P 16
t he anmount igdertidha ofpeei féretobgtataheimlidetdnl ad thanMAGCtePNU2F)easted t he

maxi mum anpunt of non-schedul ed data to multiplex is set to the anount of
data speci fP@EMARIGRe non-schedul ed grant (step 1030). [0050] Still

L1019, RN o A 46052 RS RIECERINCH gt o (om
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

-10.



t he amount of data all owed by the schedul ed and non-schedul ed gran
grant limted case), the nmaxi num anmount of scheduled data to nglﬁigfex(gge
adj usted to nmatch either the next larger or next smaller ETFC size relative
to the anount of available data all owed by the schedul ed and non-schedul ed
grants (steps 1040, 1045). [0051] For exanple, rather than setting the
ggxiﬂgngaﬂngnf of scheduled data to nultiplex to the anmount of data all owed
chedyl.e nan t ' g f id¥atyaur
sel ect ed Emﬁﬁépgﬁgglﬁghﬁs (gggznun%a%?“%@g?ﬁggﬁgggg%gggﬁlomégﬁigﬁieto the
transmi tt eg B¥mbuie adeinRcieditaeslgred by thetsepectod B)-TRihdizete reastiaduim anount
of non-scheduled data to nultiplex is set to e non-schedul ed grant (step
1045) for 8&tHPreferahinealy sHe dameunt @f/\ﬁc}fﬁﬁ]é‘é%‘i t% Weg(rabibﬁﬁ"er@’géﬁ“’m | ar

met hods, result in. setting the.,amunt i :
non- schedulSe@disted (t8 Wé’fghd???éyslglégcc}{ ghe Eﬂ%&%%?&?’gt eré?%g%msaet ting

t he anmount y o o lddwp! d thabeduhadtpekadonasyiss weetrictatl atadher dbng t o
. th
associ at ed graIr?th. VFOOSZ Preferably, only th%mﬂnount of dat aﬁhjﬁfg dto ge

m |O t i lpl exeft;}{]eﬂ?hmecs (ghiedul Badding is theowepplied rtor wasel the seladted mor e
ely matc e sel ected E-TFC size. ti | | th ' [
&aﬁle(r)ageg azlzgmﬁﬁ@ W)\Dhrrﬁh]_tsi BERsInAg qzaga sgn !tl%n?ﬁ%l){%rpﬁtég%g% %@?&Fg%ﬂgl ETFC.
0 [ 2 ' [
ﬁcq’se?i%%%?g gﬁ{cﬁpggcﬁe(alﬂé@ﬁ.g%gt%(m ne the optimal anount of

mul ti pl exe ( r-non-sc uled data in advance of multipl exing
are al so pme@lﬁguré O0AR]stReberan ngreasdd gize MATBe RRT- 900 ithas falle t hen
mul tiplexed in order of priority into the NMAC:e

PDU i
- TFC, o1 zentitzas amsletods (2 a kel Ot GUBpORAGHE HEEEH S BORASchedul ed
- : Her V. t h$Si )
P b SR R i e
to the nax?}r%m glé%du(?led da('ltPa t(,(;q%all‘gtci[hgldg?imgﬁ?jﬂ?ﬁ?éffgigigﬁoﬁgwma 'S set

non- scheduBag Sayhdad the Ma€-d fowhdataalosksPAda99dn aae pudtpiesed into

mul tipl ex.
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 nmaxi num possi bl e payl oad
resulting fromE-TFC restriction, (i.e., the |argest supported E-TFC). But
it is inportant to note that this paraneter is reduced for each nultipl exed
data block within the nultiplexing loop in step 1060. When in the maxi mum
E-TFC limted case, this paraneter will cause the exit fromthe

mul tiplexing loop in step 1065. The "renai ning schedul ed payl oad" and the
"remai ni ng_non-schedul ed , pay) aad" i h

non- sched PEIFREFIG R oPiREeR fo SfFE ABRmIARTIE SRR RN

mul tipl ex §gn1d hade bodefilbddrith palldeng bitese parameters are reduced each
tinme data of that type is nultiplexed. They will alsg cayse an exit from

the nul ti ploeAThdigures 10Aseeg 1085 teéent tngethemmtis| 2 rile¥dUEgER™ Phé hi ghest
P o B SR el 57 B0l ke, of AR DR e 105

for each SRIVEEHEd e n ni mimo e renmai ni ng

total pay'ﬁ]%%igk%?%,%mi fthBEnsehagdk efniarbladaenddinetcatiai sciedealadht a on
e | mu

t hi s chann i pl exed. The renaining total payload and the remaining
schedul ed pay/bpadn-schedalehgeantsyist adjustesutn mydret desedntmataly thopnexed. In

step 1060, for each non-sch channel. of IS priqri t m ni mum of
t he remai niatger e¥ REXHENA H%wfﬁﬁw qitge ﬁ%%ﬁ‘ééﬁ&ﬂﬂ e#%dat){}l aggogveac{]nd t he
avai l abl e daj a j | o i . ioh Atk tMbate payl oad
and the re%a%’%inﬁglt@g%%e ulﬁgggm1 %a@ql%éig}%@shggjg%gg%%ga%y&?ﬁ% gz%g%nt %f ethe dat a
nul ti pl exegipA [{aRa6lfekf a ihetlfodi etlairei eyt the snepurit066 sthedulefedatantd ni ng

t ot al | oad | , th i ni h I I dth i ni
nonschodul malilacdestedrio more CRENE Maho HorAcHat & 105 abl o for
t 1 SSi gn, | | est i bl.e \E- ' . i f

the i ¢ pltoush BefiPme"3h BERE B4y JAGHTEG, SOIRAIbRIE R en, 1

mat ch this;sizenid (86551008) (&) aRtdAfMe tHehekwi 68, suppertekiEITRE@s
priority d%ta aval |l abl'e for transm ssion is szsltected in step 1075. It

shoul d be imelwdinghshe rlargest possiblee ESEFCngizentstapxi01Qwhy msiariBE i n st ep
1075, it is also possible just to | ect .t he hi.ghest ;priqrjt og. cal
channel thMAd:l'éJSf&HY PR s‘gfﬁﬁtc%iﬁﬁn l%’ﬁfi% Iifped tai‘)f)ﬁh)(‘aél)][()|iengb oop
until all { isﬁﬁgsiggannel s are serviced. [0057] In another enbodi nent as

i Ilustrated®n rgures 11A and 11B taken together, a power offset of the
sel ect ed Mi049] fStol referirtiantio fFigdre siOey if 3he. lavgestgpossebleolhiéFFofdiget , a

maxi mum supported payl oad, such as the |argest supported E- TF at can be
sent by theemﬁg%@dEW@h@sbﬁlﬁé‘é@’ HHSlflﬁémlge’FPdg FHEE POt %ﬂ% &)ﬁ%d f or

E-]1JCH data. i,s |dentifi€d~TkS..C ry el triction
pr ocedur e,ﬁ’s,gihgﬁjc i)%)?ty v gi@%ﬁg,ﬁ@e&ff%tﬁglsg%ﬁ%gﬁéPgslér?i {f %{) [%?/ set to

t he maxi mugy JURPINhAdtIRAHAGENt Eeduth38BowBaskyl the tdedudébdiddediogrant, a
vari abl e, "Remal ni ng Schedul ed Payl oad", is_set to the |argest pﬁ)}il oad t hat

can be tr asdreduled gaanty Gempining hewer hieeited ¢age)athe AKITHELRAMIVIT f set |

tep 1304. F h. MAG- d i t - schedyl ed . bl e,
et ot noprdead denabaC PRt olefitOR 2F g5 it FeRbEpbysiBe B ©
1305. A Vaéf'zéb{? " %%ﬁ@{ﬂé’dgﬁgh?gﬁagﬁﬁﬂﬁm indde afURbdelednaatsebedul ed

@e}% 1 ;

data that can be transmtted ased on a sum of non-serving grants
and the avaidleplex tatet on thacimotnt b detaiepecifindduyt the prlg:dulpilarant st ep
1306. [0058] If the "Remaining Payl oad"

is | h f, th
anount of &bep 198Pbandithe anpsiaun: ymgunt bgﬁgﬁirsgﬁé@a@nqa:@ %E%?W%ge
Schedul ed Payl oad’, "R i ni - SG Ll j MAC
noader | nt 0% b Foibe AROEN phRabP SRERRed thFiht BEPatoduld] ekt (oY

supported Fo3f)C i s sel ected based on the sum step 1307. If the "Remaining

Payl oad" is not larger than the sum the |argest supported E;II:EE isS used to
limt the AFOItSEHH refering decBigwaeal 0Anift the latgest Rassible E- s1ze

resulting 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 "Schedul ed Payl oad", the selected E-TFC will be the | argest
supported E-TFC, as the "Renmaining Payl oad" will not be |larger than the
sum This allows for the transfer of all "Non-Schedul ed" payl oad unl ess the
E- TFCis restricted to not permt this transfer. [0059] The next snaller
supported E-TFC is the | argest supported E-TFC that does not carry nore
data than the sum In other words, the selected E-TFC is the next snaller

E- TFC based, on _the ser.yi r\ant chedu & fset,
avai |l abl e gé?agfairﬁcﬁﬁ’d{%g%sﬁ?ﬁn}i&’é %%éer I'n %gumglt&iaéc}{rﬁ%}}l CG(EJ(IE%%IEl si gnal i ng
over head, ﬁlhla?ﬁ A% SCBAtdd 8 n¥ehrathantheThext Regar o npxBeneidreB- Pay| oad"

is set to the Size of the selected E-TFC, which can al Sﬁ be referred to as
a "quant i ZEECs wide, relatire tte theoamennsdef ayafaplogtptaga °‘é’ﬁ9 ctheader
information and control signaling overhead p . By setting the

" Renai ni ngs@@ﬁé‘&ﬁo%dlﬁé’% %fgﬁ’%t“;#‘?‘gg}}ﬂie}?raﬁt@)§ ]t%%l@’ %é%@gul ed data is

quant i zed. " %&nﬁ e | gpsh sttisehvechaibhin bl eft ed

E- TFC acco['olﬁ?ﬁé Flgpt e ng}r{%’sg%g%ﬁl ed grantsn%SBased on its priority, each

| ogi cal chgsedulahdldtheits msdtipleat dd tWeCasndumtwof sdatal tallomededyobhe o t he
MACe/ es PDU, step 1309. [0060] .If the MAC-d_flow, of t&e nggi ca% %{{annel

appl i es t oschedudedt issant, edheymarimum Ak of s ed 425 EiS¢h 19 he vAC d
flow data from t.hi.s gi;cal ehan 19bRULef 211688 10 B8
Nonschedul %%}e‘ﬁtgf}ﬁé:l%‘%,e SR A i ngﬁ gﬁ%‘%’g" Bgrgvt & avai [ abl e MAC-d flow data
for that |ggincalitteldamehe ironfédHedtiled kemttdttep TO4O0Diasl threthaxomiunk |t he

MAC-e/ es PDU are subtracted fromthe "Renai ning Payl ogg" and tegf "(EQemai ni ng
Non- scheduhembuléydfomatt-scheduled dateotonsudiipien is spinto HBsJRMAeheHES i on and

control signali oV, . 1 f.the MAC- 0 pRLIL e aheduled grant,
the MAC- e/ gga‘ﬁDG%?% ]feqr‘]lgszfgr\/ﬁatch ?%%@%gél%&ﬁadg%dg' sf}l‘rhtc?rgﬁa ?ﬁ?s I o’g!ogal
channel up t L " R Nhngestene diee dniRRitito 8l "multielemedi ng

Payl oad" OPE%%.eggl\}g?Paﬁégh%C-d flow dgta or et hat | ogi cal channel is
filled, steghedRildd aite rhin-schesiaded alatal to matchnithe selechrl Bild' (s @it act ed
fromthe "Remai ni ng Payl oad"_ and "Renmai pi ng,. Schedul ed Raylpad', .taking into
account anyather Haamcsettimeothat PB‘r?“é‘ﬁdO’gdﬂg]rtB?Cl%? n3e 8¥e(§€e%dean % step
1312. The pr,0c [ ' nnels, or until the
" Remai ni nggﬁbﬁf@g%géﬁ gg@%tgﬁl %fg(gih%hgdsdp%%ﬁg%ﬁ?ﬁg@&hedul ed Payl oad” are
both used (gu52] Prdfermily] balPaykoatiouns ofséataupllowedt trebe insiliiplexede

avai l able data to transmt step 1313. The C c(%gtgg ol s%gnal is%ovlerhead
such as sclfieaulschgduletoMAC ddlawes iirerensed KB aied theBsrPeYadded to
the selected E TEC size  step 4. 10 Thi c ; I ikiee UE
operation RAY t}ﬂi%t%eﬁﬁ?tﬁlas(tirpggﬁ%ns Z%'he k%ﬁbﬁs%%du%gﬁgg ?\%%ef ore
~accurat el ypﬁgﬁ)‘ydcfor m@-@%@g[ﬁﬁlﬂﬁgl&éng‘\ﬁé ket tisedizbyoftthe ddiectéd Fa resul t,
the Node-B"can nore efficiently allocate resources. It is desirable to have
the anount THC.NOthdmiepmmcdaps opeiatiametd prerdataratigy the ntamal pmaynt

hysi cal fficientl tili L d dat
ot os ar e abrmevenlowd Gebeduied acdimnctrsaAlied By @oiRC ddvafiee e, St 8
grant lim gﬁgﬁg‘g}@m %a{lggggégigg.i s sel ected based on the current grants,
S

and this p i'Ze"1s used to quantize the anount of schedul ed data
al | oned by [ptw3]oRfrriigf 66 Figulré i WRXMACdf flohws aaCthémsmpiiiplered tiar

physi cal resource utilization and jncreased ]d ta rates i hi.eved by

ef fecting tndexcofrpriozisy dote she MAC o1& I Wriy g%? fgle @ofkﬁ’ﬁ S1¥®de%] " Fi gure
12 is a block dia illhustrating a_si Lfied archi

mul ti pl exi REROYHRE gﬁg%ﬁrﬁ}folwﬁg%ynﬁ@ 8&#@\%& 14‘3%?%?‘%3%%{ g{r%ﬁsgia%

channel s 13@&1{’&? & AVl dath LR iRV efessrhAlforbynt bitke WA 1A6W. isAn E- TFC
sel ection device 1405 selects an E-TFC for EU transmi ssions, such.as on an

enhanced dedultiilegedhBnrstbp ( FOBGHPha Tenisining toted payipadss et iterttevi ce

O e o Sigail) REABSL BHE P8R hOkoiiifind AR o

grants ( NS@rajugym
payload is set to the maximum scheduled data to multiplex, and the
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of fsets (PO) 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 performthe E-TFC
restriction procedure). Al so, "Gant Quantization” that adjusts the maxi num
anount of nultiplexed data all owed by the resource grants can occur between
E- TFC sel ection 1405 and the nmultiplexer (MJX) 1410. A nultipl exer (MJX)

1410 nul ti Iexes t he VA for (&r Qdelddo t he
grants th W%é’é’ﬁ ﬁfggﬁfl ezdgwiyljo%@m e&eclttgs ymr?aiﬁ%l%%tlﬁgﬁge@gct ed E- TFC.

The MUX 1 &% gl hiRisees the MAC-d flows 1403, adds header infor ITB.tI on
1409, and a 35 paddi ng if needed, to match the selected E-TFC The
MAC- e PDUS[0054]L Tﬂreo'dunminbyg thkal mawlaad’ols the mastiarie PssHle pay, ‘EP over

over the. criRftea TutE TERAT oo Uahafiol e LB T ?E?%-r%ﬂi?ffhi”

I d B, T b j
égnt?(r:E)FI erElt( &ﬁd)n[l}g%?ghtAﬁuetIE&BP%&&S;SE%Ehgag%@%fgﬁcgg%fp%%rgd 3y ad
roduce

PITY 1416 gfultipRxedsiatatibdbtlomwithietli tlsiplaxiagNper anpber 19,

by the PH 1416 are demult] nto the constituent. 1419 and
| ogi cal chimths mapipguR L Ig‘éﬁl}?’ttﬁﬂl‘@ﬁ‘é’r IpEAIRe Y &' gfcatq}?g ‘{bﬁgﬁ‘/z es 1420.
The MAG tff 1419 ﬁeﬂﬁk' e%tchéh%%cﬁel‘lgéman{lﬁ@Gé&hdaM es 13A

and 13B, I's®a tFow diagram of a nultiplexing procedure 1100

I n which tﬁ&yl@ﬁ&“ﬁhd%éﬂehﬁzﬁheﬂg&o&cé&ﬂdhmﬂ pagload" rmra -theheduhiodnglat a i s
adjusted to nore closely match the next higher, or_ next vver -TFC si ze

whi | e per f scheidudediand wan- S¢}pﬂdé)1ﬁd|giatWhﬁF are P\%‘tk?rlﬁ’e?eto‘fo
mul ti plexi ”ﬂglwgﬁgtozho lpi%EOIgﬁb%n% weTﬁBRUﬂHesF ﬂ%txﬁ’etbf’s Bué tiplex

is limted? t0 rrultlp i's adj] usted

accordi ng L gta Of that 'ﬁiﬂeexrs IEuTﬂfﬁleiedeTheywﬂﬁ algotca@sanount of
data all om%egil{cgab%% tiltl p?exaed by the sum of the gr ants. 50065 Ref erri ng

to Figure aRAxif frost e milfipleting lermimstey 1Qbafor she gsant tigmited c3s6- 1 he

maxi mum possi bl e. MAC-e PDU | oad,. the r n h payl oad i s set
to the maxﬂ‘hﬁrhlgbwl%tﬁgggﬁﬁaﬁﬁl?]ﬁlﬁrs @ngéﬂ%’ qﬁ Iggsélioﬁgng non- schedul ed
payl oad is n%ra]c @ﬁéﬁ daidnddd 6khispbeorityOQBE] | f the
remai ni ng gos(ﬁ?téduﬁ‘eﬁ%éwgad I'S ng nﬁg§1 g%]ua to theS ?emﬁ [?1’. ng_.total
payl oad, agmidaha sfedhé nrahamihglGotahdpaypadorthel yemakwinge wehedugd

non- scheduled payl oad and non scheduled ata s greater n z step
1115), t hepapladsandl the @vailgble rdataTpr 1§eC}i‘%n I bsctneﬁft}lg?’éet(fvghé o the

anmount of data. al rea rrult X C o] )ispl us t he
remai ni ng $EREHYEd g%} (?%(f gg(h%}g? gﬁ}le |SEF€1(gﬁggh\gdﬁgIn§§pplgyl oad is

1 e ot . o
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 schedul ed channel of this priority, the

m ni mum of the remaining total payload, the renaining schedul ed payl oad and
the avail able data on this channel is multiplexed. The remaining total

payl oad and the renaining schedul ed payl oad is decreased by the amount of
the data nmultiplexed. [0068] Referring to Figure 13B, in step 1130, for
each non-schedul ed channel of this priority, the m ninum of the remaining

total pangﬂgjeltE P@a&ﬁ}”%[g Q%e“ﬁ“@%%é@?%‘%&eﬁa%%d Gitbrivise R hawl e data

on this ¢ t'Tpl exed. ini g total payload and the

remai ni ng RGheditiadtpaxtoadailabldelor easedintypgidine svlected iofstepel 0Fat &t
mul tipl exed. [0069] If it is determned in step 1135 that. the.remai ning
total paylsheolddezmoted that rathercthamselgcting the peyt LBHOEEY 1R §E°R enmai ni ng

non- sched payload is. . t | $: [
(¥ ansn oot hbihes af PSiBiRatsr B stRekEnd BigfFiifordy el gl 127
the multi phfaz%eﬂaéligbébbén%%hneféé&,danart@nﬁmim inuleigtadng dosphanvdGlE PDU to

match this size 1T necessary (step 1140). Qtherw se, the next | ower
priority dpigicadehahablsearearervicadsni ssion is selected in step 1145, It

shoul d be noted that rather_then selectjng th I | OF i '

ives, 101 W7 dnpaueflrospheipent srctivararer; Bhidevii oHR 88 pB L °t P
channe hat; ha e V] fl1BQ7 | j i of ' f
i 1 ol ext T BB D B e o e o e A L e
grant |ini §eg TIEE, UMAG thd powerl affset, sa metipirexagppontesl paye@des®EU unt i |

tthe anount of data allowed to be nultiplexed by the sc
non- schedufethelangestsuproried & ¥ & té‘é‘gf‘fa - %qutl Rytlhe ngtﬁgﬁgerd 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 sel ected E-TFC size, nore
MAC-d flow data is multiplexed if the multiplexing block size, (the 1V1AC-d
PDU size), is less than the anount of padding required to match the next

| arger E-TFC size relative to the anbunt of data allowed by the schedul ed
and non- schedul ed grants. Preferably for the additional nultiplexing, only
schedul ed data of the highest priority that is available for transm ssion

i s used, and nan-sc ul.e j X i Em &t

non- schedu‘iri\éa ed?é}?t?c%%wm%(ﬁa?ﬂ%g%@téﬁﬁﬁ?gﬁeﬁlgﬁcﬁ%@ﬁ&?educed to
support t hf.ugﬁ?ﬁed BVEFCEnd ke SRemainlmt Prglond" Wil muttientargér thearathe | owed by
the schedul ed and non-schedul ed grants, if the nultiprpxi glo k size,
(the MAC- dsiBBUTSiy a)lowissfordde traanferind alhoen -3 dp?ﬂga MPEE t he next
hi gher E-TEC size., Optional |,y paddi ng . ot her than the

mul ti pl exi Hg ﬁ[ @?IQ ’sgi%éa'rl‘gﬁedrtgdﬂ’ iﬂ?ﬁg}%gﬁ%%f"ze can al so be consi dered,
or the reqwg5$qggﬁ%%ﬂ%xﬁﬁléﬁé@bdr{?@i E€RFCliowhe 1&rgBsCsappertb@ilr@Hless t han

the | arger y sone margin could be used as a criteria for reducing
the E-TFC gistedoes[i®7@krRei@eatatasthan theesumolmother wards. vhe selictsdkd

according to grants, and the unt at a, t hat, can be 1.pl d

accor di ng EoTRCs# &b ol ?F@ﬂ%k@érr?ht gaﬁ%%ﬁhtthﬁm%rﬁé%ngﬁh?ﬁ gl)éﬁnti on and
ot her contrqgl ,Si j r ir 1 0 hai af MAMC- e PDU.
[0074] Ref € r‘ﬁd?n‘%&f%%ﬁgsu&églﬁf';t&hgﬁgér?élaﬁgasl{dbé%?;it%’l ieﬂ% TFC si izle i s sel ected
that suppopgsddinfeiaation il cdhteddsgmailing pivexieehdzueh( anschedwangnc
i ni ng. idsbtiotultba Hephwadng Sobalelod BRAGRS: tofi Bridle SEeR! 1830) . ¢ he
remaining tqgtal .p d _is. equal tihe - TFG,.Sd ' t he
anmount of ?‘ﬁ@giiﬁ"‘ait Eytﬁéeéﬂ 1cﬁuf9$ril p#%’( el% E ?%I(]:Cfeﬁ%?ggﬁécqﬁi%%g%é&oggﬂléad)

(step 1215} 10GF5] "NfnsBRed€eRI Pajldatiotald pay! Mad ileagie anfsrmdtion or  equal
to the multiplexing block size of each MAC-d flow, as determ ned.in step

1220, for aadhcontiddsigedliogaoveshead, stirs 1808oMn yetting the niBAMRIGENE he
remai ni ng tot al oad and.the avail abl e data, gn i ann i

mul ti pl egeg?h%m&gaﬁéaﬁéﬂgitg‘i‘%&' 4oty 359@ gad‘é]ﬁ}g Yl#e]“‘ ?seﬁgf] }l%d's'gh%dul ed
payl oad is"lqg{irﬁgﬁé&\ﬁegy.lbﬁ'ﬁoﬁﬁnuﬂé Plscdt @ WHtKinP! gheedsdlséted IBAHC | n step

1230, the nex ower priority scheduled data available for transm ssion is

sel ected. hpcostiff 6285 npaddthadulesl @cae Basachen ispriority ¢dchnlogiesdary to

mat ch the size of the selected E:- 076] Any,.conbi,nation, o e above

enbodi nent shaegelaard theirgssppiated %@FA & 1W%VB&WI 9 gy &h¢ 1\6}3‘@? ficiency

and radi o res tilbhzation. [0077] Although the features and el enents
BRPD Tt 1168

of the pre§ Iondre described in the preferred enbodi nents in

parti cul ar T[ci(%ti‘:li PRkheNBIA €aT Hldwablithe Ologetdmehanneln appliesetb &l awer-wi t hout
t he ot her

eatures and el enents of the preferred enﬁgmias or jn various
conbi nat i osshedulad grank.t theuMaCtedes PEUY us ddllechwith & ¢ fHowg d&t@sent
' nvention. fII':O?I(l)7ﬁ'liS og%:glwlgﬁggnel up to the minimum of "Remaining Non-

scheduled Payload", "Remaining Payload" or the available MAC-d flow

b}

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 nethod conprising quantizing data so that the
quantized data nmore closely matches a bl ock size. [0081] The nethod of any
prior first group embodi ment wherein the block size is a transport block
size. [0082] The method of any prior first group embodi nent wherein the
bl ock size is an enhance uplink transport block size (E-TFC). [0083] The
nmet hod of any prior first group enbodi nent wherein the quantized data is

based on o SaEEthEPAED. SR 108, DRYLES Ol TRO e I ppL @ oup

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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[0085] The nethod of any prior first group enbodi ment wherein the quantized
data is based on a serving grant. [0086] The method of any prior first
group enbodi nent wherein the quantized data is schedul ed data. [0087] The
met hod of any prior first group enbodi nent wherein the quantized data is
non-schedul ed data. [0088] The method of any prior first group embodi nent
wherein the data is nmedi um access control dedi cated channel (MAC-d) fl ows.

[0089] The jget ho fi i e i ]
ata un POt B AL A CTAGHLAERL ARE Xohekdlo s, PaCke!

\ggte;ehgi E gc?vé}ﬁ&éd (S1AC M EADERE 32090 Buffel odewhaniyetdzhafiDEACtdMowd) packet

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 nethod of any prior first group enbodi ment wherein the
quantized data is based on a power offset. [0092] The method of any prior
first group enbodi ment wherein the quantized data is based on schedul i ng
information. [0093] The nethod of any prior first group enbodi ment wherein
the quantized.data is based on nmedi um access control header information

[ 0094] The nethod of any prior first group enbodi nent conprising selecting

a bl ock size. ,[00 he. met i i :
conpri si n BBREE FrbFS B ciagpydngl ekt of! Ak BIGRREUTOR.

conbi nat i opfififfeked[H3ORR] e fwhe kedned. any prior first group embodi ment
conprising selecting a block size associated wth an, enhanced uplink
transport [0O6FhRetombigite FignreEl3psap. step 1105, the remaining totaﬁ pa oa({1

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 nethod of any prior first group enbodi ment wherein a selected

bl ock size is based on a scheduled grant. [0098] The nmethod of any prior
first group enbodi ment wherein a selected block size is based on a
non-schedul ed grant. [0099] The nethod of any prior first group enbodi nent
wherein a sel ected bl ock size is based on a serving grant. [00100] The

met hod of any prior first group enbodi nent wherein a selected bl ock size is

based on di um.access. control ' ' i d of
any pror | FARSESRGES e SR BERIBIe HOTPUTH Hat SRR R b ced on
schedul i nggenhoiliRlées dak®Q30R]ectbé, antihpaddihgaisy agdedrtof ihesMAyCmup

enbodi mrent wherein a selected bl ock size is based on.a power offset.
[00103] ThEDAEtthouaséh dhis sideoil Dpeessaty cgﬁﬁﬁpe%‘b@i- theryiss ¢fhe 8e%k ect ed

T R e R
plurality of ng%k SlefShaANd théietlsa] sabeEinPthe ekt IGvésSprofiextinste) [ er
bl ock si ze. % 105? The nethod of any prior first group embodi ment wherein
a sel ect ed1bdBcik isialedpossiblel just ¢ol stlestthe highestintyority Ingieal chiapas!l and t he
sel ected block size js a next |arger block size.

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 nethod of any prior first group enbodi ment wherein a

sel ected bl ock sized is selected froma plurality of block sizes and the
sel ected block size is based on an anbunt of data to be transmtted and is
the bl ock size out of the plurality of block sized that is a |argest that
does not exceed the anmount of data. [00107] The nethod of any prior first
group enbodi nent wherein a selected block sized is selected froma

plural ity il ock. sizee Ao LgaRl SCIAY LASHCRIT GobrdhE Bghmi@n amount

of data to _ and is ock size out of the plurality of
bl ock si zeghghab drfioans BRldaes tthabahnes aadsipldxe daamordingf todatselect@108] The

232121(:) ?zg](cj %%E(%r :::kresf ;r{t?)t agcro%%% f/ffé) dﬁeg%gg i\?lkflgrrngaziitri]or? aagrg | %%h(iers ng&%ﬁ to the
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 embodi nent wherein the
quantized data is transmtted. [00110] The nmethod of any prior first group
enbodi ment wherein the quantized data is transnmtted on an enhanced

dedi cated channel . [00111] The nethod of any prior first group enbodi ment
being perfornmed for a code division nultiple access air interface. [00112]
The nmethod of any prior first group enbodi nent being perforned for a

frequency ool @ At nsSSinY hRhORE AL PLL IRACARS (BRARRGE dled | NK
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 enbodinent being perforned by a
wireless transmt/receive unit. [00114] The method of any prior first group
enbodi ment being perfornmed by a user equipnent. [00115] The nethod of any
prior first group embodi ment wherein the quantized data is received by a
base station. [00116] The nethod of any prior first group enbodi nent
wherein the quantized 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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[00117] The method of any prior first group embodi ment wherein the
quantized data is received by a radio network controller. [00118] Second
Goup [00119] Awreless transmt/receive unit (WIRU) conprising a physical
| ayer. [00120] The WIRU of any prior enbodi ment of the second group wherein
the WIRU is a user equipnent. [00121] The WIRU of any prior enbodi nent of

t he second group corrpri sing a nedium access control - dedicated channel

( MAC- d) 2 f ] i
Compr | &1 nglUVIREH (11 ahp i hibreny s et o AORE PR IReRt el e P
of the secydltga%mcwm Rs @elBekdd el Aglurdity ofiblogkl sizes aneldthen access

control cated channel (MAC-d) flows into nmedium access on r.ol -
enhanced ugdlected (HB¢k sizepabeeed datan amouat opdaty to be transmitte 18

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 WIRU of any prior enbodi nent of the second group conprising an
e- TFC sel ecti on neans. [00125] The WIRU of any prior enbodi nent of the
second group conprising an e-TFC sel ection neans for selecting an E-TFC out
of a plurality of E-TFCs. [00126] The WIRU of any prior enbodi ment of the
second group conprising a MAC-e/es. [00127] The WIRU of any prior

enbodi nent of the second group wherein a MAC-e/es conprises a nultiplexing

means and befl'%ﬂ:l'_lcl:les %eecg&go& gﬁmﬁo{ %ﬁ%oiﬁ%%&ﬁn@én@%e?éﬂrpfhe

enbodi ment ~of e ‘'secon roup rein the physical |ayer produces an
enhanced dgdasiatldaty B webiveddnnalralir nétwarkoatiodler. [ 00129] The WIRU of
any prior enbodinent of the second group for perform ng steps of nethods
out of thel0®HI8hSeeandGapuphe first group, excluding the embodi ments

out of _ . . |
emoa mont (G 16ha: SaEORHS gt Ehnarive T (CRACH bobiRirthEa BhBREIE 00 of

met hods oufyy@f, the enbodi ments of the first group, excluding the

enbodi nent s i nvol ving the base station, Node-B or RNC. [00131] Third G oup
[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 conponent conprising a physical |ayer. [00133]
The infrastructure conponent of any prior enbodiment of the third group
wherein the infrastructure conponent conprises a base station. [00134] The
infrastructure conponent of any prior enbodinent of the third group wherein
the infrastructure conponent conprises a Node-B. [00135] The infrastructure
conponent of any prior enbodi nent of the third group wherein the

i nfrastruc 0 ' . M}%@ C 1

i nf rajstruct@ﬁggi%epﬁg‘h{g%#ﬁﬁl% e (()jl |%1{31ﬁt(ﬁo tﬁ%&?%i r%galgsrrgﬁlb

conpri si ngpérfeamitg sRipaxonmetheds out @ thé]enfbedimdfirtasifr thet fire gromponent  of
any prior enbodi ment of the third

for denu ( pilestingguntrmhodinphisivaEaPEAFa LB SIAOR, A BAROE Gt & Uit <
into nmediu SS,. CO - gedicated ch 3 0%%%]qT

infrastr ucmﬂa%’%ip%?)ngmﬁg Ognﬁnﬁr Pg]“rorgﬁ%@glﬁ#%%?\é&f tt %‘g | rg g?%‘ffb
conpri si ngccﬂngﬁgi&gﬂﬁ6§ﬁ§5fo‘ioﬁbf@kmin§€ﬂié38§t@§b cifami@hodeaost dfOBHS9] The

i nfrastructur conponent of any prior enbodi ment of the third group
conpri si ngembodithenmisaafttesfictrgroud, exdudingathedenhedimeentisaanslving thecei vi ng

nmedi um access contr - i
base stat%on?lNodeqlg%Ilz'cfi‘lt\ﬁéﬁ,1 channel flows.
[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 conponent of any prior enbodinent of the third
group wherein the physical |ayer receives an enhanced dedi cated physical
channel . [00141] The infrastructure conponent of any prior enbodi nent of
the third group conprising demnultplexing neans for denultipl exing receiving
medi um access control enhanced uplink packet data units as produced by
enbodi ments of the first group. Caims 1.A method for multiplexing data
for an enh ' el e SR drg

determ ni n?@g‘m ?@fg gl?fzrggtoﬁggmga Eom at 85%&@,t gpgglrlgl ng ééﬁaﬁl?th%\her ein
the servi nghigd @bubsﬁhéﬁeiﬁltaieeplhymbdnl hiyelramstivesendedhancet deimabel nedi um
access control (MAC-d) .flow,

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.
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determ ning a second size of data associated with at | east one nonschedul ed
grant by summ ng for each MAC-d fl ow associated with the at | east one

non- schedul ed grant a size of its non-schedul ed grant; determning a
first sumof the first size of data, the second size of data, and a size of
schedul i ng i nformati on; mul tiplexing bits fromthe MAC-d fl ows and

the scheduling information into a medi um access control E-DCH ( MAC- e)
protocol data unit (PDU) having a size not greater than a | argest enhanced
dedi cated channel transport format conbination (E-TFC) that does not exceed
the first aimswherein the MAC-d flows are associated with at |east one of
the serving grant and the at | east one non-schedul ed grant; sel ecting
an E-TFC for transm ssion of the MAC-e PDU, wherein the E-TFC supports the
size of the nultiplexed bits and does not exceed the first sum and

transnitting the MAG e, BRU: ¢ gfultipg?xéﬁgeﬁgﬁ{ hod af &J}fyn@@&g\é}ﬁ gl 2

maxi mum MAC-e PDU size is equivalen argest supported sl ze, on
a conditiop that argest supported. E-TFC size is |l ess than or equal to
the first Cgﬁﬂ?‘g‘v&%@}mﬂ%fﬁ%ﬁ&@?ﬁw&&&-t ed E-TFC size is based on a power
off set. determining a first size of data associated with a serving grant,
wherein the serving grant is associated with at least one dedicated channel
medium access control (MAC-d) flow;
determining a second size of data associated with at least one non-
scheduled grant by summing for each MAC-d flow associated with the at
least one non-scheduled grant a size of its non-scheduled grant;
determining a first sum of the first size of data, the second size of data,
and a size of scheduling information;
multiplexing bits from the MAC-d flows and the scheduling
information into a medium access control E-DCH (MAC-e) protocol data unit
(PDU) having a size not greater than a largest enhanced dedicated channel
transport format combination (B-TFC) that does not exceed the first sum,
wherein the MAC-d flows are associated with at least one of the serving grant
and the at least one non-scheduled grant; |
selecting an E-TFC for transmission of the MAC-e PDU, wherein the
E-TFC supports the size of the multiplexed bits and does not exceed the first

sum; and

transmitting the MAC-e PDTJ,
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3. The method of claim1 wherein the nultiplexing bits fromthe MAC-d fl ows
and the scheduling information conprises: i n order of |ogical channe
priority, multiplexing MAC-d flows associated with the at | east one
non-schedul ed grant for transm ssion up to the second size of data.
4. The nmethod of claim 1l wherein the nultiplexing bits fromthe MAC-d fl ows

and the scheduling information conpri ses: i n order of |ogical channe
priority, multiplexing MAC-d flows associated with the serving grant for
transm ssion up to the first size of data. 5. The method of claim4

wherein a nunber of bits permtted to be nultiplexed for a serving grant is
derived by subgractThg ridthod afelden fwhéeis el @akbfulr VAT PBUTERZEdd nunber

of bits for the at |east one non-schedul ed grant and the scheduling
i nformati Bluivalent to a largest supported E-TFC size, on a condition that the largest
supported E-TFC size is less than or equal to the first sum, wherein the

largest supported E-TFC size is based on a power offset.

3. The method of claim 1 wherein the multiplexing bits from the
MAC'd flows and the scheduling information comprises:

in order of logical channel priority, multiplexing MAC-d flows
associated with the at least one non-scheduled grant for transmission up to

the second size of data.

4, The method of claim 1 wherein the multiplexing bits from the
MAC-d flows and the scheduling information comprises:
in order of logical channel priority, multiplexing MAC-d flows

associated with the serving grant for transmission up to the first size of data.

b, The method of claim 4 wherein a number of bits permitted to be
multiplexed for a serving grant is derived by subtracting from a size of the
selected E-TFC a permitted number of bits for the at least one non-scheduled |

grant and the scheduling information.
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6. The nethod of claim 1l wherein padding is nultiplexed into the MAC-e PDU
so that the resulting MAC-e PDU size matches the size of the selected
E- TFC. 7. The nethod of claim6 wherein a size of the padding is
| ess than a size of a MAC-d fl ow. 8. The method of claim 1l wherein
the selected E-TFC is a smallest E-TFC that supports the size of the
mul tiplexed bits and does not exceed the first sum 9. Awreless
transmt/receive unit (WRU) conpri sing:

6 The method of claim 1 wherein padding is multiplexed into the

MAC-e PDU so that the resulting MAC-e PDU size matches the size of the

selected E-TFC.

1. The method of claim 6 wherein a size of the padding is less than

a size of a MAC-d flow.

8. The method of claim 1 wherein the selected E-TFC is a smallest
E-TFC that supports the size of the multiplexed bits and does not exceed the

first sum.

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

means for determining a first size of data associated with a serving
grant, wherein the serving grant is associated with at least one dedicated
channel medium access control (MAC-d) flow, and determining a second size
of data associated with at least one non-scheduled grant by summing for each
MAC-d flow associated with the at least one non-scheduled grant a size of its
non-scheduled grant, and determining a first sum of the first size of data, the
second size of data, and a size of scheduling information;

means for multiplexing bits from the MAC-d flows and the scheduling
information into a medium access control enhanced dedicated channel (MAC-

e) protocol data unit (PDU) having a size not greater than a largest enhanced
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nmeans for determining a first size of data associated with a serving grant,
wherein the serving grant is associated with at | east one dedi cated channel
medi um access control (MAC-d) flow, and determ ning a second size of data
associated wth at | east one non-schedul ed grant by sunm ng for each MAC-d
fl ow associated with the at | east one non-schedul ed grant a size of its
non-schedul ed grant and determning a first sumof the first size of data,
the second size of data, and a size of scheduling informtion; nmeans
for mul ti dedicabel ihesrkl omansmorkAforthatl combaratish dEsTREY uthiatg dbes aratat i on
into a nmedium access control enhanced dedi cated channel (MAC e) protocol

dat a unit ek&dad) tHeaRirftgs@ms ndRroiot t18y BBAEF] HoaR @rel AsBEiste®RIBNGEdeast
dedi cated channel transport format conbination (E-TFC) that does not exceed

the first I ' j -at | east one of
t he serviﬁggg¥g%€g%n% %Eggét iegg{éﬁﬁ%sﬁ%ﬁ??@ﬂgﬁhﬁ%ﬁggﬁgﬁﬁ? neans for
selecting an E-TFC for transm ssi he, MAC-e PDU, erei n~thg &= TFC
Subport ot he <Patst L AFIERE BreBeb D f uhaaseion st DecBALEREDR 1 o1
sum and neans_for transmtting the MAC-e PDU. 10. The WIRU of

cl ai m 9 wieeaeim sherdkiTRsmsnpErs pbe $re of itheagultipleged hits and gagssiot
supported E-TFC size, on a condition that ‘the | argest supported E-TFC size

i s | ess tkateedrthediral stim:tamd first sum wherein the |argest supported E-TFC
size is based on a power offset. 11. The WIRU of claim9 wherein

the mul tipl exi BhARIPP tishsoARiLGWRENIACre POITI Pl exing bits fromthe MACd
flows and the scheduling information in order of |ogical channel priority,

mul ti pl exing MAC-d fl ows associated with the at | east one non-schedul ed
grant up to the second size of data.

10. The WTRU of claim 9 wherein a maximum MAC-e PDU size 1s
 equivalent to a largest supported E-TFC size, on a condition that the largest
supported E-TFC size is less than or equal to the first sum, wherein the

largest supported E-TFC size is based on a power offset.

11. The WTRU of claim 9 wherein the multiplexing meané 18
ﬁonfigured for multiplexing bits from the MAC-d flows and the scheduling
information in order of logical channel priority, multiplexing MAC-d flows
associated with the at least one non-scheduled grant up to the second size of

data.
12. The WTRU of claim 9 wherein the multiplexing means is

configured for, in order of logical channel priority, multiplexing MAC-d flows

associated with the serving grant for transmission up to the first size of data.
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12. " The WIRU of claim9 wherein the nmultiplexing means is configured for,

in order of |ogical channel priority, multiplexing MAC-d fl ows associ at ed
with the serving grant for transm ssion up to the first size of data.

13. The WIRU of claim 12 wherein the nultiplexing neans is configured such
that a nunber of bits permtted to be nultiplexed for a serving grant is
derived by subtracting froma size of the selected E-TFC a permtted nunber
of bits for the at | east one non-schedul ed grant and the scheduling

i nformation. 14. The WIRU of claim9 wherein the nultipl exi ng neans
is configured for nultiplexing padding into the MAC-e PDU so that the

resul ting MAC- q3PDUThHez @ TIBLUCBE14ie B2 Z8hédeith NgheS @b @eipskife Tineans is 15.
The WIRU of claim 14 wherein a size of the padding is less than a size of a

MAC-d fl O‘é’g)q_ﬁ%m{eg stéh ti'iQ? a %hl&ﬂ?écr. 8{‘ %'1@ ?ﬁ%ﬂ'ﬁrﬂi RolHe éﬁﬁ%ﬁ)ﬁé}%glngir-rgc is a

smal | est at supports the size o e multiplex does not
ns for

exceed the fi.rst sum. . 7. The WIRU .of claim erein 3

Cr oo £ SAEIDRETRES dBriyed S5s YRy erins from e SiBdtae sciedted dETREER | 00

of claim1 wherein the MAC-e PDU is transmtted by a physical |ayer.
permitted number of bits for the at least one non-scheduléd grant and the

scheduling information.

14. The WTRU of claim 9 wherein the multiplexing means is
configured for multiplexing padding into the MAC-e PDU so that the

resulting MAC-e PDU size matches the size of the selected E-TFC.

15. The WTRU of claim 14 wherein a size of the padding is less than

a size of a MAC-d flow.

16. The WTRU of claim 9 wherein the selected E-TFC is a smallest
E-TFC that supports the size of the multiplexed bits and does not exceed the

first sum.

17. The WTRU of claim 9 wherein the means for transmitting the

MAC-e PDU is a physical layer means.

18. The method of claim 1 wherein the MAC-e PDU 1s transmitted
by a physical layer. |

-32. °



