MAC MULTI PLEXI NG AND TFC SELECTI ON PROCEDURE FOR
ENHANCED UPLI NK FI ELD OF | NVENTI ON [ 0001] The present

WO noenissen is related to a wrel ess conmuni cat PONES2006/015275
More particularly, the present invention is related
enhanced uplink (EU) transm ssion. BACKGROUND [ 0002]

In a Thir dAMGOMULTIPLESGENDUTRC SBIKETIONUCh as

the system IPROSEDUREFORIMAANCED WPDINKeES
i nprovenents to uplink (UL) data throughput and

transm ssion | atency. The system 100 i ncludes a Node-B
102, an RNC 104 and a wireless transmt/receive unit
(WIRU) 106. [0003] MAELIhOBIINVIENTIHONe 2, t he WIRU 106

udes proto ol ar hltec 00 whi ch incl udes
ot or °T dhelirs hEiin e TR i e SOk o Bfinieations.
ww@mléma&@)thaO&esét&eﬁnxeati%ﬁpﬁowaféd @ﬁl@él@dekioﬁphnk (EU)
bet ween a dedi cated channel MAC, (MAC-d) 204, and

trgpsmissian. | ayer (PHY) 208. The MAC-e 206 receives data
for EU transm ssion from channel s known as MAC-d

flows. The MAC-e 206 is responsible for nultiplexing
data from MAC-d fl ows BACKGREIJNIpr ot ocol data units

b FEANE L S NE o T

sHovANEF iair® 1SE UL $190Hes T@pabveéntoto E-Hlﬁk a Eﬂlﬁﬁi ﬂﬂ%%hé)ut

ph%/3| cal, resource rants are allocated t WRU . 1

YHERAG) 116‘11.1(1&#!]31@@@9 §at(2, an RNC 104
] h | allocations
afgdﬂé‘%?%és. e, Gy channel al | ocat on
[00A8] NodeAB &B@yn aind Elgaren@ stltehéNTRUunOBelmﬂdeesnlaoqnsotocol
|, ocat de " chedul gr.ants
A {itB B0 fch Taudsechigher o 200 A L pidngp ecess

ok SMIATS]| QMALR) Bhe, MG+ s&?ﬁort Ewoﬁé‘}&ﬂnfblew@er@é 3%i1aated

elther configured as scheduled or non-schedul ed

CAl204r endhg Rpysirel layer(RHYY 288t Fher MAC-e 206
R et e e e
MA41-e @06 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 WIRU 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 pfovided by the Node-B 102, and channels that require
continuous allocations are provided with “non-scheduled” grants by the RNC 1086.
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 “non-scheduled
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



that is converted to a correspondi ng anount of
schedul ed data that can benultipl exed, thus resulting
w0 noobhessschedul ed data grant. [0006] The RNC 1PdT/US2006/015275
configures non-schedul ed grants for each MAC-dfl ow
using radio resource control (RRC) procedures.
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WY 9815 e aliowed & botainitpirsRhed BRR S Eigns mtp the
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by fast MAC | ayer si gnal ing. The scheduling grant

rgerved S8FBB- by t he Node-B 102 specifies the maxi mum

s B e SrCAnEARY B ofnakBh BeRRRRRe RS on the

WERU 0106, h’eheV\N%ﬂe 40 6.08s dpnarhicallpogererat®si schaduling lgrants for
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pdfémied bpRst MAO 1@%@&1&?@ THeQeR&Iule Wdut gen@atdil ISy the
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Netlenkt 102 %@hvéiya teemeringmfl dc%lﬂ dedicatadphysicel dateghannel
(ngggﬁ) V%ﬁﬁ:la%ﬁji)ﬁfmgﬂ%h rof dRaliRdl- W@@H E)g\guf radtlo The

ows can not tr ansm data using a sc
WE&HthG[l&@Q ﬂhs PoweFthtio and pidret configatd pandmaizrs tndgermine

(E— T | sr rggag# fé%Dt%EI bl ﬁ}l‘g ﬁo%%ﬂlé?ﬁyt@‘#ég MAC-d

ﬂ%g%eﬂvfp{@mmget of supported E-TFCs within the
E- TFCS. [0010] Since other UL channels take precedence

(908} EU tSchadwied drants arehwnpionce!” andimubradlyr exclysive)af gon-
séhreaﬂfe@ &%&1‘8& §&eﬁh§%pm2{d-a ﬂolar?s Ja%r@dt%glgsmlt 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 BE-TFCs is known to the WITRU 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), high speed dedicated physical control channel (HS-DPCCH) and EU
dedicated physical control channel (E-DPCCH) is taken into account. Based on
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power after the power required for DPCCH, dedicated

physi cal data channel (DPDCH), high speed dedi cated
w@byositcssBl cont rol channel (HS-DPCCH) and EU depPCT/asmde/015275

physi cal control channel (E-DPCCH) is taken into

account. Based onthe remaining transmt power for EU
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avai |l able. and al L.owed to ransmtted, C-e PDUs
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nsre dategawmlhbﬂmané ellvwa@ tgbatranswipided, INACHePREi arapadded to

g b B SN, B
c&eBgsbaliatk TFenirs paksediasad phﬁism&]lda’s?eﬂaaﬁdlrﬁﬁﬁﬁtbm atio,

t he nunber of data hits allowed to be tiplexed per
4Hdl e PDURexerige apd PeRSETVARg Wﬂé%%ﬁ%ﬂé}f%mswm& ount of

dglce{ Hi’é(st I%gfé lo@ 'x#hl%%&%&‘&%ﬁ?g&@ﬁ&ﬁ&@ﬁ V{ﬁi%ﬁ 1%1@&1\42&(5@%@@ each
HWTTH) Sifike thesdhieditled grantesanetbageden the E-BBDA/AHPCCH ratio,
tfug %ﬁf’n i" 8atad€'tts a owe(f 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 E-TFCs within the E-TFCS.

[0015] = The remaijning fransmit power for EU data transmission determines
the list of supported E-TFCs within the E-TFCS. Since the supported E-TFCs are
determined from a limited number of E-TFCs in the TFCS, the granularity of
allowed MAC-e PDU sizes will not allow for all possible 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
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the list of supported E-TFCs within the E-TFCS. Since

the supported E-TFCs are determned froma limted
woooea18sef E- TFCs in the TFCS, the granul arit yPorf/US2006/015275

all oned MAC-e PDU sizes will not allow for al

possi ble MAC-d fl ow and MAC-e header conbi nati ons.
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to match the selected E- TFC size. However, addi ng
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E?ﬁ%%ﬁgs ﬂor}ﬁﬁﬂgﬂgﬂngsa ahgt ed to quantizing the anount

tipl exe Iovved by grants to closely match
a selected E-TFC transport

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.



bl ock size is disclosed. The anmount of schedul ed
and/ or non-schedul ed data allowed to be transmtted is
w@eaoaarsssncr eased or decreased relative to thePQr/ast086/015275
so that the anmount of data nultiplexed into a MAC ePDU
nore closely matches the selected E-TFC transport
Lack si e
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to the next |ar or smaller E-TEC si ze, t he
qaatiged bf the aiexgémer @rb@nﬂlflam%??@e%}zmﬁn%% gﬁ%laé’&o“nt of
a %&%}% $tbeI Srafbin X stcﬁgdﬁigﬂ]%leg qH Wh@ & 9.[19@5& by the non-
Y hsquan fion s appl i ed en nul tiplexing

sé}fedgténlrgrahtsm t ed, and not |imted by t he maxi num E- TFC
S| res fromETFCr strlctl r.Ii ' .
QBB GarisaigtioniesoRia ipg b lidlted, and

nREEiT JdTh %aﬁﬁuﬁ%ﬁ@ﬂ@%ﬂh@ ﬁbbhﬁ EITBOQustrictde or
ular s stem [0022] Figure 2 shows an EU protocol

hantﬁﬁ b}éEtQéH dfﬁa@VWh@e fPI)%EB?mFﬁSEﬁPr e 3illustrates a

MAC-e PDU generation. [0024] Figure 4 is a flow

di agram of a process for generating MAC-e PDUs by

quant i zi ng BRIEFEDESCRIBRTHONtOB THE RRAWEN Gihd/ or

non- scheduyl ed a al l_owe 0 be , transmtted in

L r dance8Wre HS80%5 # Tﬁi%@?ﬁ%ﬁ? *[0025] Figure 5 is

[Goddl ock diriaar @M RéwRaR FIC pstoldl arleibedtate ingy WAREPDUs
by quanti zing the maxi nrum anount of non-schedul ed data

[0023bwed tHighbee Fillustpatex adIAR-EDS! genfEationt h anot her
d 0026
(PR o OB SH S g A SR P

bmtiddrmizexga thed ﬁiaanmnnﬁanmuda of echndmtedaalmd/hle non- scheduled data
i ment . 7 ur7|IJst es,.MAC- e
a@e 8111t PotamsTHGoA i ofotedse ith & G ERevim e
doggr e 8%@@ {Cé apwoét& &ﬁ@%@fa@r%%ﬁ@eﬂe@ﬁtmg MAC-e PDUs

gener ating a
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.
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PDU by addi ng additional MAC-d flow data bl ocks in
accordance with yet another enbodi nent. [0029] Figure
w@moca1883f | ow di agram of a process for gener atP@yUus2006/015275
MAC-e PDU by adding additional MAC-d flow data bl ocks
in accordance an alternative to the process of Figure
[0880] 0030]Fift@d BliBtidtesMAGE $D Eraltiod 1eRetR préfesses of
usi ng_the processes of Figures 8A and 8B. [0031]
Figugey €2 apdSBind 108, taken together, is a flow di agram
n exq;qg,h y d I1l.ex ' .
[dgfg%gr dance Wll'%tg hl(%] %?l ﬁe@%’n%a% P@ﬁ%ﬂ&{‘b )SéS g]gﬂ@f gdlu?geraf]l Xf an
exemaplpirBprasedurfe fonnuiltigleaingih saccprdaneswithomother embodiment.

i pl exi.n - d into MAC-e PDUs. [00Q33 . .
Bl & THPE tad BT Bl bz o3 Ripes s diplinlgyine
MACH flegt mte MAar-eBboyl ti pl exi ng. [0034] Figures 13A
and 13B, taken together, is a flow diagramof a )
109gBL i pI eBiggreptbiserbloek firsaemdtluaetingia simplified architecture
e TP AR exihd035] Figure 14 is a flow diagram of an

exenplary nultipl exi ng procedure in accordance with
[08841 her d&liponsnbiA .andET3B] EikdDESeFt R, Gbl <OFlo®HHiagram of a

PREFERRED E | MENTS [[0036]. Heregfter, . the
mt“iii’ RCRBIBIYY CeARF R 2P5R W@s‘l"ﬁﬁgﬁﬁleﬁé‘fﬂ‘?‘%@ﬁn@éﬁ to a
[0086] equimig®t14(iYE)flowediaBRirh 6f £ édenilarymbitkRekifg procedure
. mobi l e subscriber unit, a pager, or any other type of
inpegprdance Fakh angtheppmbadimmeiti n a wirel ess environnent.
When referred to hereafter, the term nol ogy "Node-B"
includes but is not limted to a base station, a site

c oPHTAILED) DRSCRIFEI ON OFTHE PREVERRRD AMBODIMENTS

0086 ne st et al R R A b E B o Banibedgo o
uddt@quipieda (U Ot olilY bition, Akbd BF @0BE 8@ssctiVéTMNa pager,

frequency divisi,on duplex (FDD) communication system
orATSHIBEHIPRES dednnernaniant speratingan aypireless enyitonment. When

ref TR B ﬁ@ltéa%r,s%%ttg%irbog%gﬁq\}od-gt@' ﬁl%gﬂlé% ?)glt gé;] n(sﬂ?mited to a

present 1 nvention may corporate
basetsbgtian e site conirblléd, €n aceszepainhdt goy ethdrrtyae of intetfacing
d&Hiedin & Ix;v?%lgs,srre]ﬂvtlxlo}l%:{je%t.o%ne 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
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i nt erconnecting conponents. [0038] The follow ng

nodi fications to MAC-e PDU nultiplexing logic are
w@e@passsdl f or nore efficient data nul tipl exi ngP@NT@S2006/015275

i mproved radi o resource utilization for the cases

where MAC-e PDU multiplexing is limted by schedul ed
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chedul at a
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ata al transmtted according t
gwtts mmtand sp bimatdbh ethouetiofgladia mslltlpleqe;hmto 2@1111 MAC-e PDU

e anp nt 0 at a exed each MAC- ePDU
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W wna%?#si@m% nather emh@m@at 5@58*169 W yeeeivps a
?é@h@% %ﬁ‘t S6AN N FH@ 1) ﬁl@m%n%&agﬁféﬂ g-rants from an RNC.
non SC ul"e

grants froman RNC. In step 510,
Iastpds1a, amsEdPEC torzosoxi leck szs@ sajeateld baswbon hhét Amount of

v B iRt adeirel MHRENR G BbaTel Rutea

ghiets amoh ndtepf 518)f fiRr athoWhRWfdidfferad | WVERU t dhtbeallowed to be
mJItlpIexed by the at |east, one grant |s antlzdso
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netiphexed tite each EX MAGe PR traaa slosely nhdtohés @ezélected E-TFC
transport block size.

[0041] Alternatively, in a separate embodiment, granularity of E-TFC sizes
is defined within the E-TFCS so that the difference between E-TFC sizes is not
greater than one MAC-d PDU and the associated MAC-e header overhead. E-
TFCs are defined for each possible MAC-d flow multiplexing combination and
associated MAC-e header overhead. By optimizing the E-TFCS in this way, the
padding required after MAC-d flow data is multiplexed according to the
scheduled and non-scheduled grants will not exceed the size of possible MAC-d

flow multiplexing block sizes.

-



[0041] Alternatively, in a separate enbodi nent,

granularity of E-TFC sizes is defined within the
WE2006CHB83D t hat the di fference between E- TFC sP@BES1086/015275

not greater than one MAC-d PDU and the associ at ed

MAC- e header overhead. ETFCs are defined for each
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| ow data bl o
selected E-TFC size. Padding 706 is then applied to the MAC-e PDU 700B to
match the selected E-TFC size (step 606). One technique for the padding is

accomplished implicitly by insertion 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
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mul ti pl exed since it will exceed the Iimt of the

sel ected E-TFC. Preferably, only the anount of
wondobiipeseked schedul ed data is adjusted t o nOPET/US2006/015275

closely match the sel ected E-TFC size. Padding 706 is

then applied to the MAC-e PDU 700B to match the
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nore than the small est MAC-d
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tiessdet af shoMicpeiveing antil tomnaminain aaoudt of datd hﬂilmédﬂey the
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détaoﬁ%ar&eﬂ bPhATRHMs Lfudal eo ﬁi&@&%&l& ﬁba&cMé é&é&é&ﬁ: TFC,

accordi ng tothe current schedul ed and non-schedul ed

I\@maswhsdmclsgl deACeat ftaw da?rhhtshﬁ Ieeltlmxedmwd@q regtrictqiboghe non-
ot BB PGSR PRy P B 1o .

Wiek Ll Rcleeraeldatatal be ara’idshﬁmd ekoeetlitg thel sehéchﬂedEai[&Bﬁ‘r non-
si ze |s reached 854. Preferably only the anount of

ta allowed by the grant is adjusted to

|
[({f/%rg? d? O%ﬁgﬁré@tl Hst'i'%ﬂges rrﬁll I?l‘éfe%‘geg s%%@@%@@gltﬁgt fully

| ow atat tlp exed rrayerestrlcte
utidizeea selested diHIFEGsige that.suppoids blye twrremtegraapp| AMAECe PDU

N s AR qotd'Bubglp B9 i pypent
séHydsldieahd @dn-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. Ifthe selected E-TFC size exceeds
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grants. [0046] Figure 9 illustrates an increased size
MAC-e PDU 900 that fully utilizes a selected E-TFC
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header 902 and MAC-d fl ow data bl ocks 904a-904c are
supported by the current schedul ed and non-schedul ed

tHY 80t 8f tﬂ%ﬁﬁ%ﬂlﬁgﬁge& UABYUAGS d86a bﬁ)@k@%%?—%&@&n&ﬂﬁﬁé AIAC-e

fl ow data bl ocks 904a-904c are nmultiplexed into a

heaster §0Pby nhere dhaw thksroallesit RA Gl fém«smulﬂuplemngdﬂwswze one or
unt I
B} B A AR A on b SR B B iy o
aaéh‘éz&dﬂgkgzmlﬂm theé gbfo’:luﬂal pﬁ&g@euﬁtlﬂ) n&/ﬂ@tlilelzrf MAC-ddlosv Bhtaclscks
a- C renutlpexe as an exa e, . an an .
%%’Fla&? 4 RIAG-§ hepdby intarmagiosra fﬁﬂgﬁ% %Fg?fﬁﬁ@e’%*‘ Csize.
PWLB&ré Bﬁrg s&@aaléa' KA. dRfow Aa8L€506H E{cééﬁﬂﬁlg?ﬁ;{e Qlrrent

suppor that is larger than the size
grantt byl Jeo«edch\ad@leed MBG-d iffowt wageaxeais@dae&lddé@ s'ﬁazidmg 906 is

excee e Si exed C;

g R e B sl i SHE WIS HEARE MR Cd flow

nidlgpkiild ie ﬁbtlh‘ﬁéédjﬂcd take AdNdrtageoiuigsbd data lﬁitsZﬁ'J,at enaldhave

m)rg eafag;,&_‘ingn | C-d flow data bl ocks 904d are added
ﬁﬂaadﬁg 8- i n accordance with the absol ute

(004797 | Y miBhids 16AT4Hd R6B, Mﬁﬁerﬁ tf)ééﬁ%xd%aa e lfﬁaﬁ'ﬁgl of a
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smallep Er G sirerglatiedo dhe amoxge O%ga"ﬁrﬂlt’ epddats %Pﬁ@lgged by
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[0049] Still referring to Figure 10A, if the largest possible E-TFC size
resulting from E-TFC restriction, (considering remaining power and the highest
priority MAC-d flow power offset), is determined in step 1015 to be less than the
amount of data allowed by the scheduled and non-scheduled grants (remaining
power limited case), the maximum possible payload for MAC-e PDU multiplexing
is set to the largest possible E-TFC 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
-10-



match the selected E-TFC. [0048] Referring to Figure
10A, an E-TFC restriction procedure is perforned (step
wQa0@s)118861 det er mi ne the set of supported E- TFGBCT/US2006/015275
i ncluding the | argest possible E-TFC size (step 1010)
by considering MAC-dfl ow power offset of the highest
(S[Eéff %My data available for transm ssion. [0049] Still
erri'ng to Figure 10A, if the largest possible E-TFC
[&052063 r es Btill wgferriognte-Fig@e é84 ifcthieclargqst arssiliter EHBFC size

I&W%g@?ﬁ il'sesgréttgo?)nllgl heSt r I 3" Iﬁﬁl’éyf& ggeat*exo Yan the

Mb%ﬁt bh@af@lswedby giad ac@ahmmdaﬂoﬁ-b@eﬂumgﬂaads Gthd grant
non- schedul ed grants (remainin pomer li

limtedhepeem e poasiopia FagrHaef shedwuse- t@FlBgltHieJP’E P P&Sﬁ'@i to
Vﬁ:cﬁ & tth&fth Hoh@xt fg’nggxs&r e %Q#l@r E: b %&afﬁ& ﬁpth% Q&unt of

e max! nim anount o hedul ed data t
anailablp Idet'a aldowsat by the dchedwrd and noh-sdaedulepgrants éﬂiemﬂ/, 1040,
1@25%SChEdU|ed grant (step 1025) and the maxi mum anount
on-schedul ed data to nultiplex is set to the

GoBag nt OfF&@s;an@m@@aﬁueeehaﬁysetmg fHematihathbadunt of scheduled
grant(step 1030 [0050] still referrln

datto ifultiptex) tor thesampurt phizamal iqvsdsby dhe Féglaﬁdlt‘ﬁ?fg grgtgnihe
IIF%XE%%EI% Golihf H{ &ﬂf&lzlgtq?a% fyo L&t t)}{/é st%?]eec@e ﬁ]:%‘(? Eﬁ@‘hﬁﬁms the

e anoun a e schedul ed and
anoyuns ofavhilable datardlbowedie bg rtmnsniitteﬂ bgdhengeychaduded grants

nt of . schedul ed t.0 nul
(b IO SBR e AR SRR BpRr HEIE gt REbER s ot
§ tREndrldiciuR dig@ahh@teyeous) farfead abh-abhaluled datalflogwe dhese
by the schedul ed and non-schedul ed granpts (st

methods, ppather SimdisT mathedss avhit B sathipgdhe amoyng Lof puligplexed

PRGN L H P I 6 g RS DA B ARl B HEC B alifr than

seEtkaghthien aanmmttofnfulisplhmﬂﬁchddldad and pos-echeduladdsnta according to
electe size mnus the anmobunt of avail able data
?Iaér%@ ? g’f?él ransmtted by the non-schedul ed grants

[6@52% P 104P8)eferdblly, bAB; {HOHUNIBHTL QAL amfweﬂctabsmﬂdi@lmd from
data t o nulti Iex is set to the non- schedul? %éant
i

schedyded Q4464 Slowe dstinpronsest R darredsethbn M6 6 gatch the
?ﬁ c{b(&cﬁ TE s1?é r@ﬁléﬁé{ﬂ@’ @%e AELIRES: porsﬁﬁﬂal ﬂaﬂ&hcﬁ%f MAe PDU

e anount o
multiplexing is set to the size of the selected E-TFC. Other sequences of

operation to pre-determine the optimal amount of multiplexed scheduled and/or
non-scheduled data in advance of multiplexing are also possible.

[0053] Referring to Figure 10B, MAC-d flows are then multiplexed in order
of priority into the MAC-e PDU until the largest supported E-TFC size, the
amount of data allowed by the scheduled and non-scheduled grants is reached, or
all data available data 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 remaining non-scheduled payload is set to the
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amount of data allowed to be nultiplexed from
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non- schegul e Joad are_the_remaini ng schedul ed_and
YU @gﬂ} nfpipmetatal pawé’aanﬁhe. rsmagfn@gtnoposcbﬁ@uled payload

AR RS By A A WRE 4 QALHH:k @h@fﬁnefl Qs Iﬁﬁfﬁpl e e Q'@fn%u%mg total

Then these paraneters are reduced eac tlne
Rayhead ansbthegemaininglseheditled hayload id destensed by ske amownt of the
tiplexing loop in step 1065 for the grant
4%tr8nr%lalg%clzég§g The highest priority data available is
[0ebeict ed Ifit id detvamimdiinnter] IIB5Shat thetepaihGibtotdlqfayload is

z%%g hors %hee ggrlngl%lgg asc e(iulg& py}qulosad pa{ﬂdo ’rclllé ¥'ém£1Pn1ng 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 PDU to match this size if necessary (step 1070).
Otherwise, the next lower priority data available for transmission is selected in
step 1075. It should be noted that rather then selecting the next lower priority in
step 1075, it is also possible just to select the highest priority logical channel that
has not been serviced, and continue the multiplexing loop until all logical

channels are serviced.
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ase on t set an e remalinin
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d.t fh C t st
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[0059] The next smaller supported E-TFC is the largest supported E-TFC
that does not carfy more data than the sum. In other words, the selected E-TFC

is the next smaller E-TFC based on the serving grant, non-scheduled grants, the
power offset, available data, including any MAC header information and control
signaling overhead, such as scheduling information. The “Remaining Scheduled
Payload” is set to the size of the selected E-TFC, which can also be referred to as

a “quantized sum”, minus the “Non-scheduled Payload” and any MAC header
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a$€ et Rebd &oin | the( R AiBSSE Pﬂy@oadeah@ c‘mmdlﬁﬂlg Scheduled

Payl oad" is reserved w thin the sel ected E-
Paylogdgitakingintheccapnt ansnd4Ad keadgr ieraat Bﬁ‘s@di@ﬁtliol ggnaling
%&%&H %f:o §3¢ T{fcg*)ﬁ)%ss(ig] gizedafgﬂafl %&al%ﬁéﬂﬁé@to@%’uﬂ the

'S nu plexed nto e/ es PDU,
“R@ﬁﬁm@@%@i—sd}feduml RétyDoatd” awl ‘&Remanenmg) Gekeduled Hapload” are

a | on sch e r ant C-e/es PDU is
R P W ERENERD PRGN G5 PR HES i) Bare available
dabans &kaﬁginitostbﬁ eL313Ni Tue MAC' Batolnsiggalies -oveltedd ath as

Payl oad", "Remal ni ng Payl oad" or the avaijl abl e

erpatignyis pAded toghe DY padntie PRY iis [Pééded to the
sgltest%d 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
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1310. The bits used to fill the MAC-e/es PDU are
subtracted fromthe "Remaining Payl oad" and the

wO Reaaisssng Non- schedul ed Payl oad", taking i ntPCHUSO6015275
any MAC header information and control signaling
overhead. If the MAC-d flow applies to a schedul ed

cﬂr@ﬂﬁ %Tahﬁ:e alYA¢hR/ 1088 ideSs likdd 8 ¢uantite tiardyinthf fscl:}ﬁé&hled

dat a om't hi s | ogi cal channel up to _the m ni num

datmeniénw@dwby $he gaantebefpes muddplexingenfhihe Mg (pe/ps é’d%U detter
o 5 P L6
e i it kst e

i acc&%ﬁ?rea}ﬁllr;a @‘?gé ‘E}P S = p&’%ﬁﬁ@ﬁ&ﬁeawe

of%' OO RhiIBPIAAEE. hﬁ@ the B8R0 1312, MAlR] BloRBSAD3 ifSr mmtlegcal

or all Togical channels, or until the "Remai
chmé@hwammrmﬁeéwheé\m@%% ngthsM%@rﬁ Jé@l An E-TFC

s«le}g l Onal ev18? %#ﬁét&lﬁz zse %nuﬁ T foﬁﬁ@%{uﬂggaagg&ilg (;as‘iilch'acs on a

NO hor e avai |l ab
ehhan®didedihedd chahdel FhBCVRTI basitr The E-FTFE selegtiow detieantid05

redereRRp TS pgedthesiosaiach] B8 pee hoblS e Sitse)
146’?‘ %C?v&&%%]ets-r@@) ﬂO‘SC ng&@ ®.e8440MForini1f i ddFa 0P 8610 Aling

termnistic" and the Node-B schedul er can

ov¢1é1|eed V1A CHoONVER QLY 1409ekniftar operpanes bR %l MAGd Bows mppped

B B R P R i e

E{J’BFG i'd&ﬁﬂ?)iﬁm Ipt'odﬁﬂufﬁ)l tAidoe)deamiamlaatthaﬂbE’d that adjusts the
guanti ze so,t hysi resource

masrEuE: pogpehed Iyuﬁfnlﬁwire@taﬁ@l %’8@%%& ¢ RePBEEATaR L Ggn ocour
peRb & B EEb&YRMN 405 bR SRMERIAGEL TRIUR) 1410, %Iﬂlﬂtlbl‘éxer

necessary in the grant limted case that the E-TFC

(MEI0cidd 0 npaléiplexen th WAL -dlewsdrlR for, tramemispion ap@p}d@gcto the
Si ze s used to ant th

eFo i 1 2 et gARR A Rab® AR ipah BESFRHAD 49C2 mhe
Mg 1616 s%xﬂ?@tle@s ttl:l@MA;m ylsiocml 1408 adds he?dﬁr ihforattion 140Rand
i_ncrease ata rates | e .ect |
aédwed@egeléflpedﬁda%m@@@ﬁ 4%%&@? ﬁé‘" lg“gr'}r‘ﬁﬁl\{’:&?s@éfﬂ]s
lﬁ'lgﬁdr@d&c%d' By #hPIaeK 9hPgr @R ddiddied 'EiTFUgaﬁd %o%k'ofﬂ's@ﬂ are
architecture for EU multi'plexing. At the WIRU 1

piided tb anshyisiéd laper dewiceo(RHY b@&&%lfommﬁ@@lqnggeraﬂ@ E-
LG54 QLG MRGeRlfn B4Rt by the MAC-d 1401 An

[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/és PDUs 1417 as produced by the PHY 1416
are demultiplexed into the constituent MAC-d flows 1419 and logical channels
1420 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
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sel ection device 1405 selects an E-TFC for EU
transm ssions, such as on a enhanced dedi cated channel
W@ BEpoBXT)88FT1 basis. The E-TFC sel ection devi ce RADES2006/015275
receives inputs, such as scheduled grants (SG 1406,
non- schedul ed grants (NSG 1407, power offsets (PO

1408, MA d f d I
2508F hedaen e Enirriet Rt Bir PRt Bnsdh Phe3 igher or
ndiJo @bt BVBF 8@ ethile sérffimfinPdhka andkislepingt tWﬂ;hEt fHeGa-der of
(or, remai ni ng E- ower toperformthe E-TFC
PrigEify mev]itm%e%s%é@% :sgywnpans Bigurey 1H, %ﬁé}ﬂ PRREPb pf data to
nfl{fﬁgleﬁgb liﬁﬁl%@ﬁ& be tH@g?&ﬂ‘c”fﬁéTQHl%hnﬁ)Bf gaiat ﬂopﬁlﬁl%?ﬂeg@é ﬁ(_iljusted

e Tesolirce’ grants can occur_between
aewrdogito nhan@& lawger bhemailet EFIRX eize @rioxilingahe amount of data

it HbS ErleRred P ot Rt B orant s 1 hat  have

[008BD quarRdfé@thd toMg@Ered3ns Bl steptl @3) thévensaihigttothl payload is
E— TFC. The, MUX 141Q mul tipl exes the -dfl ows, 140
theemagimumy pessthle MAG20BDLh gaglead: %ﬁ%lml?& scheduled
p%\gﬁ Ts 451«%[&8 r@%%ﬁ%é{ Jﬁgmsﬁkﬁﬁﬁl%q datd E&lt%'rl]iéﬁlse}e; ie‘xg% Q%Qée?ﬁr%ﬁlng
nemdchpaivded piylead issred tcptlcamndmdnmm rmnpm:}asd@]ad dagg by multiplex.

1412. f. t EDPCH
@?ﬂcus. 16 Ybe douBinibk bR B BRaSY Yoo Pirephgiher™lo the
r&haimﬂgl/tbmepﬁd@dtﬁ odieteridhv@rik &ept 1010 anhd( Biiﬁ))nally, the
1415, the E-DPCH(s) 1413 are received_and processe ﬂ by
remexping 298-seheduled barlaad prd ngprschediled datasis spgater than zero

(%ﬁﬁ&%ﬁ@%&%&ﬂ% F ol ¢aflTie L 15"'3,(1e31‘,4e@6re?£t?ve to the

nto the constituent MAC-d fl ows
aamotnt ofjdatal alodadymeuiipler@d (ncladidg MAClhwladmeove(rbEM)@us the

1418 .of th C- e/ es 420 1
rgaESs st RS D) e gaftaffE 2ol Bayjoad is
ed3&) totthk 88letted QMD‘FC, s1¢e5mihlfd D adth Agitafdata @lready multiplexed
nmul ti pl exi n% procedure 1100 in which the anmount of
(ipgluding ; MALe headar /or non-schedul ed data is

ste I t
[ Wg e 11)&_1C z ffl%ﬁq]%? éacﬁagcﬁedﬁﬁa Gftne i”oghcﬁF s QhioBR¥! the

e performng data nultiplexin
miihirthiim dfttbe oerdeining tqal payload, ihé rérphiming) gcheduba d and

in Fi. relCB fth t.0f d
ohd i EhPIE gt in Otis e B B e 6L “Hie Serfiinind tEH) nifioad
ah8 tRdjrdfla®sing ceRédlileg pta910tab s dexleak@ B the bnsimk lofthe data

E- TFC size according the anount of 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 thls 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 transmission, the smallest
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allowed t o be multiplexed by the sumof the grants.
[0065] Referring to Figure 13A in step 1105, the
WO eovailmgsay total payload is set to the maxi nunP@DES1006/€15275
MAC- e PDU payl oad, the remaining schedul ed payload is
set to the maxi mum schedul ed data to multiplex, and
posebledhAFR) sngeﬁmmﬁssmmamx@mmﬁtm@ul@@@ﬂdlaéaxswelected and

FREtERIT AGCCL Redn TR PPATIe ReTLAUP BRI ARty [oen 140,

Otherwisepiheinegt lonarprivelty dath avdilaldé ﬂjrrtralfs?lmsmon iegelected in
1110 and optionally, the remaini 0

H) B Thslp b he Beted i nther Bensorriag e Rk [prot pyiority in
s,é@t Pﬂ51%]i§£ so?g%lﬂ%glﬁst%ﬂgelbafth@hl 16 ﬁoﬁtyﬁ6§c§1 &@nh8l that

ect & Ive td the amount o a already
hmnlrtotbbexeei‘v(qedcl udi ng MAC header overhead) pl us the

G o 8 LA MR AP 120
a%d}ﬂﬁné&%ﬂﬂimheﬂémﬁamme&itr dgadthergrhht fibeikeacase, MAC-d flow

dp'&a”‘:sls%%ht% pedin G ﬁéﬁ%ﬁ# DB e repee dofhglioned to be

iégé&fang t'h@%cﬁ t&h@aullaaxgkmdasswsteam B4 AMAC-

pay oa nd the avallabl'e data on this
d:fﬁlmmai'eachedml ti pl exed. The remaining total payl oad

th ched d
T
I%%‘eﬁ!/[ﬁl@f-@ F‘l&\?ﬁlatb. (13 ﬁlhm:zl@ﬂéﬂt:)hrf; tlﬁ@mlﬂtap]éxﬁf@fblﬁﬂi’mw (et MAC-d
anne 0 | S [10rl t
Hio0misepdpllesadban ee RoREntiRpOTE RoHRdI e el PR dkeer
B cYak lr@ﬂltﬁedc%ttﬁe %h%ﬂitsbf Qﬁ@é‘ BBbwkd bfthk! Lhedfed ahBhon-

remal ning total payloa remai ni ng schedul ed
qohgrcluiadi gremtdel%ne&ably hewddetmmhmuﬁflphe}imgd@ﬂa scheduled data

T PR b LDy SR o
' 5036@&1@% @nglliﬁl@(![j@@wclﬁ@a g@ﬁbﬁﬁdnﬁndd b ¢}r1]¢§ ﬁﬂﬂ-lsdhlelmled grants.

non- scnedul e ayl oad 1S _ze t

(G728 aval FioraRntany aral e ot tsohdcenip PuBkepb e s lowes
TR sk ng}a'fmt tothe pagfx&u?n [ FR1agh chﬂogfed tbtﬂletH@-‘slchéM@& @#d non-

data I's se ecte dingis a
deRetnled praxts, iftthe mu]mplexﬁng) bhekwre/ (t(hstMﬁCldP@U S1ze) is less

gpgﬁyﬁ\:aﬁqlﬁﬁ gegéedeé%)cﬁng E ) Jcl?er rlle)é‘c hlgltlea:lr ﬁvﬂ‘é Q&L € dp?fonally
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. -

[0073] References to the amount of data multiplexed according to grants,
and the amount 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
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step 1145. It should be noted that rather then

selecting the next lower priority in step 1145, it is
wW@b®e/18336i bl e just to sel ect the highest pri oPCT/¥YS2006/015275

| ogi cal channel that has not been serviced. [0070]

Figure 14 is a flow diagram of a nultiplexing

d 200 i d i 1 h h i .

ety SEREOLS 16 St o 1B SREE Siattbl e f AR BhofERR MA hieader

RADILI) ot S sttt
a | X

n%ﬁﬁseéﬁm@gwi i&rﬂq%&ls%oo@ff% opiionp! step gﬁﬁgmr%m%émgstotal

pé}ﬁ@&&‘ﬁ%qu[ap&%ﬂa %E%E%H@—@F@(gii&nﬁéﬁ M{g‘%&uﬁw the daBd eﬂli‘eady

e sel ected E- size, nore MAC-dflow data 1 s
mmltipieped kindluding NAGrheadeplozrihegdb(steix 181%e, (the MAC-d

si ze is less than,t.he amount of .paddi ng requir,ed
0750 ot 2 3f hE pefipiRo R SaRnd 1 efhaPRIReR ! S B ne
i plRkinf bloet szabf caeh WIAQ-d fiey, seliRtiintided hdstep 1220, for each

nonschedul ed grants. Preferably for the addi{ional
seheduled) c@anpgl %&ﬁ}%m%fé@ thesanigram of tl%wnmlaﬁ&ﬁo?al payload

afd kL mﬂméhﬁﬁsoﬁqiis!cﬁghﬁeﬁig JIEPNSRESSAPThd ferdkiifithg total
and nonschedul ed nmultiplexed data'remains [Imted by
payleadand shiweshrisihgschedueled payipad isdlacesased by Biegmount of data

nitiplaRed 535 42251, B P20, i ACROPY b b it data
avditali€ fadiraadmatbmnsddes| ed sgepn23s, pddditeis added to the
mul tiplexing block size

( (the MAC-d PDU sj ze is less
MA{zs HPY ibnerpssatytio varigh dho sidaohthe #leqied ﬁeq;z%chi gher
C si s j shal :
[({%ggfwl tip ye%%ﬁgﬁg%éfgﬁ%gk?%?%ggum ntg%%%{eﬁg{) %Ié:%ﬁﬂ ted to
aghigee aproxkd multipbaxing efficiedey end radiormesmince dtibiaaidomg

tch the next | r ETE i ze bei | ess than the
et 7ler © BB s B8R ires P BT B e raony 1iVerith are
dédcribed imtHprefe@dstémbodifents ihifarsicdlr coBitiltions, each feature
Ref erences to the anount of data nultipl exed accordin

oy glegremitcan b psadhalopaviboudrthg pthen fogtuyespngelements of the

. . : TEC - :
PR RSO GySeEL L FTE S kA e
asd gleahdntg obiler reaehtripyentied in the formatting of a

-e P rring to Figure 14, the small est
[dy?&i bl M#@@gﬁi sel ect edt hat supports the size

[00791 he alpigadyrowpl ti pl exed data (including MAC header

[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. ' k »

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

size is an enhance uplink transport biock 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
-18-



over head) (step 1205). If the remaining schedul ed

payl oad and the renai ni ng non-schedul ed payload is
we@owal118881 zero (optional step 1210), the remai PCHYS2006/015275

total payload is equal tothe selected E-TFC size m nus

t he anmount of the data already nultiplexed (including

a 1 . _[.0075] If the
ql%aenfrétlazleﬁl ‘%‘35 f&{eﬁreﬁpay# 18‘2{&[ qgedﬁfeég%‘rgﬁ&t han or equal to
[00BB] nul t mhleemleﬂg)db bbekyspier 6irsteaedupVeabdfiingdit @herein the

det er (ﬂgd in %h 1220, for each schedul ed channel of
q‘t‘%}"ftézeglr 2 ig hasedpn FPHAVIRESISRtL he remmi ni ng total

[opay] oad and ﬁl@ﬁlcﬂv Qf gl ngrllgla!ﬁ‘?sto grcﬁﬂ)' smbharslt | t%eln the

multi pl exed, and the ré ning t payl oad an
qu&nhmaduh@aStﬁﬁ@dﬂ@d(b@gload i s decreased by the anount

| 1225 | 230
7, 3, T RO S5k Shib B, ko BB i he

qﬁ&rﬁ%ﬂlc&ﬁat&ﬂmms&@darddatbtal n step 1235, padding is
ded tog&@e MAC-e PDU if pecessary tq. match the size

03F5E he o ahemehoRoRF PHOHE] SR utTiRAYEReTom (PR data s
m@@ﬁﬂﬁ a@é@@g?ﬂf?ﬁtcﬁdme@# RE (RRR- a)gﬁovt,g achi eve

nproved | 'exin C|ency and radi o resource
[0989] i zat The. mpﬁwﬂW}f am}t fivsigérouh eeniilpatinnent vehregeinl Greedats is

0 e, prese i-nventi on are described in the
papc:kg g? aglﬁmgsl‘r@{%j%em s in particular conbi nations, each
[obeat ur e TheahathBdbf LaNpicr fisegroalp@Athodirh&iivhdrem theldata is
atures and el enents of the preferred enbodi nents _or

mre 1upa aceess condreli dediqageds channgl -Lhpaskebdale unignRR de).

el e
[0@9 o Ngql\%stfag%mg]h SfF @tlgfﬁ%r !ﬁ?é‘beg%délg)nemfbg Zﬁéng wherein the

qwrbpaedsiah@mqhmdlozumgowdfssb that the quanti zed data

| osel hes a_ bl ack The e hod
OFPEE y DTS PRI o Al e SR SRR PR B LR, the

gzl Slada i Btef Ontschbddinginfarm4ti82] The met hod of
prior first g oup enbodi nent wherein the bl ock

[05%19 i s anecmeEhde of sy prler Ardparourpebrdignent wherein the
qt(a%ttrz’: @dat& dEB%E&hBPQcc%Es A HeQherf infiim A5 P

I ment erein
[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] 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
-19-



quanti zed data is based on a schedul ed grant. [0084]

The nmethod of any prior first group enbodi nent wherein
w0 b@qussssi zed data is based on a non-schedul edPQr/as1006/015275

[0085] The nethod of any prior first group enbodi nent

wherein the quantized data is based on a serving

109k 8%k is b2 J8 of any prior first group
b Oen%%gll?rent ner e%gﬁgﬁanti zed data is schedul ed
[00d80k. [ (MgAhethod ofi@hprionfirst gyoym émobodimesnt wherrip a selected

pdi.nent wherei,n _the t,i zed tad - schedul ed
blogafze i Biees) G B RGeS FoRRgL et ypfiaplBRSn e €
[ooantpdi NMeFie mbRioGioRahy priditisstigSoufpsinbodiarnt sthecaintarselected

dedi cat ed channel (MAC.d) flows. [0089] The method of
blogkyizeiip basest gusrhedbbing infarmakeRei n the data is packet

[00;1;6.%1 unidg, ﬁlgi%gz?f ahy Pﬁ%ﬁﬂgﬂ%ré@ﬁ HaHo Bt Whkéiarla selected

rst group e I men erein the data is nedium
blogk cizesis basdd ot a gedier affeat. channel (MAC-d) packet data

Lts (R . 091] The pethod of any. pDri L St
odfBely crprrin ohaby Brar fr doup ot ¥ertiplctpeted
blRR sel8Wakedbd & dluffel 0&¥Phndne net hod of any prior

first group enbadi ment wherein the guantizeqd data i
whodmeiy

OYAded onTlemethadiofgny RFISF ABLEBAUP ¢ eipgpelgcted
bloggiégﬂglﬁ'sié)%elédtééfmﬂf Rir ip TR i 8 %hlaitﬂe éég&:tg&'ﬁf&:k gBdis

( _ased on nedi um access control header
a riext emadler block[sP©894] The nmethod of any prior first

raup enpodi nent. conprisi sel ecti a_ bl |
o5BL2) T BB ST B B B beBSahubl Oaltg i fastpted
bldeREPASS SdedtBd 8o Mflualityastiblskatzed andthabedetal block size is

transport_ format conbination (TFC). [0096] The net hod
a ngxt dargepplask sizer st group enbodi ment conpri si ng

O ¢ By RS B Aoy st i AR lected
blobhesizeatis selecibd from ppluvalify ofblodyrsines anditbel seiemdmli@im is
bagledS 81'1 %cr:lt z%%ount 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 Whereih 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.
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bl ock size is based on a schedul ed grant. [0098] The
nmet hod of any prior first group enbodi nent wherein a
w@eloeaissdl bl ock size is based on a non-schedul PAT/YRZNE/015275
[ 00991 The nethod of any prior first group enbodi nent
wherein a sel ectedbl ock size is based on a serving
ogngalt . [ Q0SLEdthddef 4Bt fioét 30¥p Binbedinddnt bbingfpetformed for
enbodi nent, wherein a sel ected block size is based on _,
a [fEgugRea CHEsion: gaples| cadeadivisipn mpiiple odtcesn enbagceTyplink
coﬁﬁﬁﬁﬂQa@B any prior first group enbodi nent wherein a
sel ecte %]ock size is based on schedul ing
[0Dh13ir mat The mdthod 62jnyTméonfast@mup erdostinpen tdeirdg pegformed by
%nog% gwbodL nt.mhengin a selected bl ock size is
& PRSSFS PPN RETE T ¥¥%t . [ 00103] The method of any
opligr fi mhb nStRB@ o3OS dTETEt 3oap eirbodis@ltdeimtbdrfopsied by
size is based on a buffer occupancy. [00104] The
a HERTRIdIRINeBly prior first group enbodi nent wherein a
ct edipl.0 ' [ d [ -
OBEAEY o TRLCREUREBE o) RSB g Bb AR foftin the
quensizedrdabd tchecsived by [adthse@8dtiokthe net hod of any prior

Lrst grup enmpodi npnt wherei.n .a sel ected.bl ock sized
0pLie) SCBR BEDRI o Aay apH, SOT B, Sob U ERE the
qERtBeH AR iPfdseived BylaSncile®Xt | arger bl ock size.

00106] The nethod of any prior first group enbodi ment

[0pAEFlei n Fheemethasoblapy kprivr, Bast groygy ewbedinengnivherein the
q%ﬂf%z%h'ég’éa o veRbREH b {a%ﬁa?ii@ﬂ&v%@ﬁ cgﬂrgﬁéle. d block size

ased on an anou data to be transmtted and i s
[0DRE8]bl oclBecarmkeGeoutp of the plurality of block sized

OB ' odu ARG hBeh oo i FERp] PGSt Shysical

1a?g;o_odi ment wherein a selected block sized is selected
roma plurali ngjof bl ock sizes and the sel ected bl ock |
[0612Q) i s HheTHY ahammprinr ewbodizmentiod the seqondgrpep sdperein

th%.rwm %tgupéro lﬁ%‘F y out of the plurality of block

Sl zé IS a's est that exceeds the anpunt of
[0022H. [ OOTbe8YTREEofrmlypoibdr embadimarti ofthd seceid gpoop pomprising

a S Te0bss thntrol - dBRfsted aindl (FAC!S ddnauant | zed

[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). ' o A

[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
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[00109] The nethod of any prior first group enbodi nent
wherein the quantized data is transmtted. [00110] The
woredohamssef any prior first group enbodi nent wheeBUR20061@15275
quanti zed data is transmtted on an enhanced dedi cated

channel . [00111] The nethod of any prior first group

191[2;'[2?- i pent being perforned for a code division
& T ?/SF(E access air interface.[00112] The met hod of

[oatBT] pr i dI‘hé WERUof anp pﬂbb entbo@inieritef the seeotdgromg wWinren a
fre dIVIS xcodedwii rrut%.le
M CCI S SRS BTG HTICaR] B DL DG EE ok aneans.

[ooﬁégod OTh@WTRU SHady 136 ShPSHInRED oFtHERIcoR® kRtip wherein
performed by a wireless transm t/receive unit. (%J

thehphysieaholayer praguessi en enkanced dedicaind opinyrical é&m&l for
trggsrnflgglgﬁd by a user equi pnent. [00115] The net hod of

any prior first group enbodi ment wherein the quantized
[OOIHZSH I s The WIRLD by anybpsier stmbodiment 0F1th@] sétosd rexohp dor

peglhehs Bapaataeftids SRt on cmpodbte S To0y i eluding

thBR{MRE RN R MMvE iR thiel Hagt sEitRD NSABEBIbNRNIC. Wher ei n t he
quanti zed data is received by a radio network

(0883 of | The W DBY 1§ pngprien ebpdimetobegpcoRdgrpap eaprising
¢/
e e e R

gxeﬁp,omdhglimgj thevbabedimednte mﬁﬁﬁhhg $h@bmtaaqnu NodsB.or RNC
b 21] ig RUof any prior enbodi nrent of the second
p conptiis?¥Pa medi um access control - dedicated

[ooigmnel  ANARRYMtBRAE colnBOaed] cotdiistgbehysieyl RieRr
enpodi ment of the second group conprising a

[0AL33]i pl eThaipfrestrmectufo@ppBmenhel Wl@ferglmdxmep‘b@f the third
gr%ﬁtp) %vqxegggxtthg nﬁQ&rE&%‘BQ goxﬂf)@ﬁ&lt%ﬁﬁ)ﬁsgs & 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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mul ti pl exi ng means mul ti pl exes nedi um access control -

dedi cated channel (MAC-d) flows into nedi um access
weoowbnms3t enhanced uplink (MAC-e) packet dat aPCmiUs®06/015275

(PDUs). [00124] The WIRU of any prior enbodi nent of

the second group conprising an e-TFC sel ecti on neans.
[00Q20R5] The MR traétueeyopoint SFROFHABSmPédiideat SEHeAHIrd

group_conprising an_e-TFC sel ection nmeans_for, )
SEOMPWheTRID dhepphsasad Jayex receivasr am i enpapgededetticated physical
ALk26] The WIRU of any prior enmbodi ment of the second

group conprisinga MAC-e/es. [00127] The WIRU of any
[0pddd) entidiinfrastroéturseorspememd ofjanyprichenkodiment of the third

B PR  r RerTE R i i i
a@REBNEHnERIN bnRdndel @ipHiak Padket QAR uis &S bodueed By ¥sbédments of

| ayer produces an enhanced dedi cat ed physi cal channe
thegfirst 801 ssi on. [00129] The WIRU of any pri or
enbodi nent of the second group for perform ng steps of
nmet hods out of the enbodi nents of the first group,
excl udi ng the erfbodi nents i fvol ving the*base station,
Node-B or RNC. [00130] The WIRU of any pri or
enbodi nent of the second group conprising neans for
performng the steps of nethods out of the enbodi nents
of the first group, excluding the enbodi nents
i nvol ving the base station, Node-B or RNC. [00131]
Third Goup [00132] An infrastructure conponent
conprising a physical layer. [00 133] The
i nfrastructure conponent of any prior enbodi nent of
the third group wherein the infrastructure conponent
conprises a base station. [00134] The infrastructure
conponent of any prior enbodi nent of the third group
wherein the infrastructure conmponent conprises a
Node- B. [00135] The infrastructure conponent of any
prior enbodi ment of the third group wherein the
i nfrastructure conponent conprises a Node-B and a RNC
[00136] The infrastructure conponent of any prior
enbodi nent of the third
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group conprising a denultiplexing neans. [00137] The
i nfrastructure conponent of any prior enbodi nent of
WO b@oetligssd group conprising a demrul tipl exi ng nmeemss1006/015275
demul ti pl exi ng enhance uplink medi um access contr ol
packet data units into nmedi um access control -
dedi cated channel flows. [@H#MSThe infrastructure

conpRRePis @hinddtyisPri or embodi nent of the third group
conprising a mad1 um access control - dedicated channel

means. [00139] The infrastructure conponent of any

ediim ac: SRR vode Hivisn SER REPL VAR DR Geauency

div g6 &hﬁ]@xr(rEDD) rﬁs@;C SrfeRPtUR) caflpdlingt ed channel
flows.[00140] The infrastructure conponent of any

pri dreanfon Prﬁéhlcmsfm@fh@m ftcess epnstod —dedicates qha@nel (MAC d)
ARPY T5:£ ?dgl{agyc%ﬁlix]ﬁg%efoi‘ e& BD&“ G5 den%%%c&fltd%?lc%@ﬁs hﬁ s1ca1

channe e int ructure componen
Imrml(léiﬂmmrent of the th| rd group conpri si ng

demul t neans for d | exi n, rece
rredirﬁfé) c’)é 2eeeting raoﬂ’o‘%%rﬁgﬁlé anth 31 geii 778t apd dglecting an

erit¥incd @editafsi eBshiY t@m@ﬂmﬁmﬁmﬁaﬁbﬁ $k- TFC) out of a
group. CLAIMS What is clained is: 1. A w deband code

plarslii oh swapartest &-BECas thq whapiity of r syppoyd di-IF€lsohaving
Gk SR LS £ QL Do R

doeiet dicdetl aviizd deriveddramalthe bevehaddsef-vinglgranisd et tiamsaovided

dedi cat ed physical channel (E-DPCH); neans
pofv%errq'}ggg g a power offset and a serving grant and

sel eaédt0 f@N r&RRANE alle dSdb @84 SO THANRR thd "N‘[ﬁ@@(? flows and
formal conbination (E-TFC) out of a plurality o

myitplexingdlaga vithe MAed flowsantq gn medsmpmeascco,&trbl:@shanced
ted E-TF
B R ER T

théeselecmzﬂEJfRFﬁ:the recei ved serving grant and the
provi ded power offset; and

2. The W-CDMA FDD UE of claim 1 further comprising a physical
layer device configured to receive the MAC-e PDU from the multiplexing means
and configured to format the MAC-e PDU for transfer over the E-DPCH.

3. The W-CDMA FDD UE of claim 1 wherein the E-TFC selection
means receives a non-scheduled grant and wherein the not exceeded size is
derived from the received serving grant, the provided power offset and the

received non-scheduled grant.

4. The W-CDMA FDD UE of claim 1 wherein the not exceeded size is
derived from the received serving grant, the provided power offset and provided
scheduling information to be multiplexed into the MAC-e PDU.
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means for receiving the selected E-TFC and the MAC-d

flows and nultiplexing data of the MAC-d flows into an
wore@oamsaccess control enhanced dedi cat ed chanPel/us2006/015275

packet data unit (MAC-ePDU) having a size

corresponding to the selected E-TFC. 2. The W CDVA FDD

UE of claim1l further corrErl sing a physical |ayer

devike cdlnei YuCBMA FDRIEE S daim YcherepDthe Eoh Craelection

mul ti ns and I VA
s iYL ErT Sepho e BAGH e BBt fod B fpeed
d&ficatbdchadnsMEBCH) AhdtHenbt ex@etatiivois detiasd frorcibe YyeRived
a non-schedul ed grant and V\/nerg g i}g&@not exceeded
seving granhdhppserified eV Rolet 8nddhe SUHET AFFUEARME t he
provi ded power offset and the received non-schedul ed
grant. 4. The W CDMAFDD UE of claim 1 wherein the not
excebded WiezW-CHOMENBIIErd| mlaima lrwhefefae the é} VFfgselection

rant, the provi wer off
ngaRBtrelohs e Rt R At anh e FaBiel 5 i epived from
thACcavED erbingldtanthbioviddd W@foﬂ@b@ ke recehed sbmsdHeduled
E- TFC sel ection_nmeans recieves a bu”efgﬁ )@ﬁpam#@m
gramt-ands prowidedessheduling inferraation de bedupltinle C-e
ppy DCH) and the not exceeded size is derived fromthe

recei ved serving grant, the provided power offset and
the buffer occupancy. 6. The WCDVA FDD UE of claim1

non- Echediieal-GPIHE FEAUEEE FEA T EERniRE pluoregeded sino s
délevddRemfthe Feddieed RECingeAta s thé pg)vgdétmowdrrwrsptr avd phesHded
1Vgl\c‘)wer of fset, the received non-sched ulgg grant and

G beeray 1§M¥°Pr?@d| septohsignaling gverheqd, fqy tsppsorin 4, MAC-
eﬁ%ﬁ%ﬁeﬁmggd nngpmqgw@o UE of claim 1 wherein

not exceede S|ze I's derived fromthe received
serV|ng grant, the provided power offset and provi ded

R e A A A P
dedAEr iR ncﬁ} schie@u st bt by Hdm dtfextdelieMsizeib@eved from

t he E-TFC sel ecti on._nmeans_recei ves a non-schedul ed
thprnegeiveteerving gront.dhe preradedsporeer offsgle thetegeivpdppn-scheduled

grant and provided MAC header information and control signaling overhead for
transfer in a MAC- enhanced dedicated channel (MAC-e) PDU.

9. The W-CDMA FDD UE of claim 8 wherein the multiplexing means
multiplexes the MAC header information and control signaling overhead into the
MAC-e PDU with the MAC-d flows.

10. The W-CDMA FDD UE of claim 9 wherein the multiplexing means
multiplexes padding into the MAC-e PDU when a size of the MAC header
information and control signaling overhead combined with the multiplexed MAC-
d PDUs is less than a size associated with the selected E-TFC.
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the received serving grant, the provided power offset,

the received non-schedul ed grant and provided MAC
wheadarsssnf or mati on and control signaling overPerRUSI006/015275

transfer in a MACG enhanced dedi cated channel (MAC e)

PDU. 9. The W CDVAFDD UE of claim8 wherein the

mul ti pl exi ng neans nul ti pl exes the MACheader

AL OISO PO T i o

padiding wilessthaher size of HIACIE PPUexi ng neans mul ti pl exes
padding into the MAC-e PDU when a size of the MAC
header information and control signaling overhead

combignedmyp W—dﬂlﬁA@'b’D‘ WhexeRiNAGIh Bldids thSnbtasBedded ki is
size associated with the selected E-TFC 11. The W CDVA

dellimdlﬂi)r?m thetegpived semming sypnt, he previded newver pidses aad pehpduking
t
R AR ool e SR U B0, g

inforematidreint € ties MeC-s @I ntlg tlanMAQ-Aeflogrsovi ded power

of fset and scheduling information and the nulti pl exi ng
device is configure tomultiplex the scheduling

' nf qrsrrat 'me WItOMA B DYGER o Bbindi 1t ébn&ﬂwslh/é\ﬁ MAd 8¢5 means
The CDMVA FDD UE of claim1 conprisin MAC- e/ es

whmhmmmseh theoBPPH'Q eelettien menpcasd|the mwhip MEAHS.
the nul tiplexing neans. 14. Amethod for transferring
data over an enhanced dedi cated channel (E-DCH), the
net hioid cordmetlvider tragsfeiringdata over i sghacedidedigatedchannel
eg@*l_gment rovidi ng .data from nedi um access control -
) I{”Rﬂé&gd) rovvs providing a plurality

of epha & %Eg, doudmaeey;t format
conbl natlons ?A}IT% wi't h dlfferlng granul ar|t|e

d et epraviding dstepfromt mddlﬂmra@gswtnﬂ —dedicgtes channg! QMAC d)
a E- TFCs; providing a power offset; selecting an E— TFC
& of the determined supported E-TFCs that is a

| ar gpsdviding o phiadlity dFenhiededddtlicated chaneedrangiore format
der.ived fromthe recejved
combinations (E-TFCs) with differing granularities;
determining supported E-TFCs out of the plurality of E-TFCs;
providing a power offset;
selecting an E-TFC out of the determined supported E-TFCs that is a
largest supported E-TFC that does not exceed a size derived from the received
serving grant and the provided power offset; and
transmitting the data of the MAC-d flows using the selected E-TFC on the

E-DCH by the user equipment.
15. The method of claim 14 further comprising receiving a non-

scheduled grant and wherein the not exceeded size is derived from the received

serving grant, the provided power offset and the received non-scheduled grant.
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serving grant and the provided power offset; and

transmtting the data of the MAC-dfl ows using the
w@edoeatsssl E- TFC on the E-DCH by the user equi pp&nUS20065015275

The met hod of claim 14 further conprising receiving a

nonschedul ed grant and wherein the not exceeded size

i s des.i veathef methodhef dlgieeilyddriber comprigingproviding scheduling
. provi ded pqwe oflegt and the%erecei ved non-schedul ed . d
ingorapations angnELFREth Sl Bot ErEseied £19UtS AT CottpPt E1hgeeetve
s& R HihRg tREPRAMIMIWeR bRETBLE The BTN REIRdUlIEenfofbhation.

exceeded size is derived fromthe received serving

grant, the provided power offset and the provided

schegul i i nf ticon, .17, T t - el al s -

further asAha dr ey HRnE ARG SLavitt o non
s¢ieduledi penn chet] prévidingndchiedaling finforthavion raid whiegeinothe not

exceeded size is.derived fromjfhe recei ved,,servin
cHeantd SPRSS P PAAIP DR oA forving Sralle frcpovided power
oftdt; el &h i ibaAed ?Ifd}ﬁ: aPAMé PRRideaResaduling information.

Information. 18. The nmethod of claim 14 further

conpri sing providing MAC header information and

cont ol nal j,n VErh f tr ' .

enhaL 'edsfe}gedlingg%ogao SHANT ﬁg%jf“(%k -C(e)%%g{nsg{%%? gc}lglét eC rkll 8? der
ifseagtied r?131'k12<ﬁ>ni:19ol daﬁﬂa\ﬁﬁg dvre?]lfieetdﬂﬁ)r r‘bgmﬁfmeﬂl adﬁxgﬂg @nhanced

grant, e provided p r Q et and t rovi de C
AR chrep ) AAVEGFRR e %?tg%’fﬁﬁf{%g S%@é%‘?ﬁéav&d% the
rddaf AR RAfe 8fat BldPrbdidetHollRE oF Rt hBGréve6d WIAG haader

nonschedul ed grant ‘and provi di ng MAC header

infofoatian and candokbgianaling sverhasd.ng over head for

transfer in a MACG enhanced dedi cated channel (MAC e)
and wherein the not exceeded size is derived fromthe
receiyed Bley whétBodr @étlaithh@4 pluotliet echbnpmising ofekcsiging tah@on-

recei ved non-schedul ed t and, the provi ded any, MAC..
sphagided ﬂ%ﬁ?&wreﬁfé% MAGhes ers%ném%ﬁf@“ e F?f_géé‘. siggpling
oggkglegwgtcf*agq%ﬁsf&ﬂ fl B WA GBS cel AENdated ShARhE] QIARLA)dand

lows into a MAC-e packet data unit (PDU)
weveingthe mitzaxceddedrrizes sl derived frompthe r2eeivethgerving gtpnds the

erinER PRy Co OBl TR b B R Y bRy any

MAChealer MiérmalatidrDs8d control signaling overhead.

90. The method of claim 14 further comprising multiplexing the MAC-d
flows into a MAC-e packet data unit (PDU) having a size of the selected E-TFC.

- 21. The method of claim 20 wherein MAC header information and
control signaling overhead is multiplexed into the MAC-e PDU with the MAC-d

flows.

22. The method of claim 21 wherein padding is multiplexed into the
MAC-e PDU when a size of the MAC header information and control signaling
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22. The nmethod of claim21 wherein padding is

mul tiplexed into the MAC-e PDU when a size of the MAC
whemdea1sssnf or mati on and control signal i ngover he@mus2006/015275

conmbi ned with the nulti pI exed MAC-d PDUs is |less than

a Size associ,ate e. sel .
et cmbaTed i, the druipicen it e BRtE s B by 4 size
aés@&ﬁté&‘@ﬁh&hélsél%cﬁéﬁ I@-TM@}? d PDU. 24. The nethod of

claim 20 wherein scheduling information is multiplexed

into the MAC-e PDU wth the MAC-d flows. 25. The
o .

The e B ol or SRR o dulo i, f chl P Bt Goss
thanf sizabf aMAGADHDPDEH with the nmultipl exed MAC-dPDUs is

| ess than a size associated with the sel ected E-TFC

26. The net hod of claim?25 wherein an anount of the

paddfg iThe e8thbasr dlaiinZ 200kwlRr&MHCsehdddling? inféh@ation is
met hod of claim 14 wherein the data is transmtted by

maliipleredinto the MAC2 DY withdba A EsHiows-vi si on
mul tiple access (WCDMA) frequency division duplex
(FDD) base station conprising: physical |ayer neans
for 2&ceiThengetivdesfrdaice 81 odirent palldihg s omiltiplexaddnto the

DP and recover di,um ac, ontrol, enhan
M‘eﬁe Ebb tent < i ot Ak iafoR AR b B R e
a Mrec MAD Bs RkkdWeind skdasbéidtedopith E89SN6Ged B-TFC.

-TFC is a |l argest supported E-TFC that does not

exceed a size derived fromthe received serving grant

and e
recel Vi ngﬁﬂ%ﬁ@%&@’ﬁ%% g’hggér?uglatg{ %’f‘%ﬁ?ﬁ%ﬁﬁe?aﬁggggs less
tiRDLL sirte@f atMA€ad PDAhe medi um access control dedi cated

channel (MAC-d) PDU and for outputting the MAC-d PDU
as at | east one |ogical channel; and MAC-d neans for

recegyi ng[‘HehﬁeﬂiUdFBftclcﬁﬂl iépﬁ"h@f%m ¢he el isdPandnidicdalad dser

code division nmultiple access (WCDMA) frequency
e@uipmengn dupl ex (FDD) communi cation system conpri si ng:

at | east one user equipnent (UE), each UE conpri sing:

UE medi um access control -dedi cated channel (MAC-d

mean®8.f orA wideband code division multiple access (W-CDMA) frequency

division duplex (FDD) base station comprising:
physical layer means for receiving an enhanced dedicated physical

channel (E-DPCH) and recovering medium access control enhanced (MAC-e)
packet data unit (PDU) from the received E-DPCH, the MAC-e PDU has a size
that corresponds to an E-TFC is a largest supported E-TFC that does not exceed
a size derived from the received serving grant and a provided power offset;

| MAC-efes means for receiving the MAC-e PDU and demultiplexing the
MAC-e PDU into at least one medium access control dedicated channel (MAC-d)
PDU and for outputting the MAC-d PDU as at least one logical channel; and

MAC-d means for receiving the outputted logical channel.
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produci ng MAC-dfl ows for |ogical channels for transfer
over an enhanced dedi cated physi cal channel (E-DPCH);
weniancssal dedi cat ed channel transport formal PCT/US2006/015275
conbi nation (E-TFC) selection neans for receiving a
power offset and a serving grant and for selecting an
E- TE®. outA wfidebplducalel diyisién saydpipie eccels TRWEEDMAkfrequency
L uralii t pported E-TFCs having different
At pbler D DIRRR B et et AR oA T oy
suppilegd doe kiser bhaipnstiaR UMD, e RK A dopSisigy: der i ved
fromthe received serving grant_and _the provided power

of fset: AndmafiemmAcesssrgnirehndedigatedchanpel{}AGg) means for
sel = = f [ '

dat dopdeipg NERCAL Ao SRr R ch IR A o B hbced
enhadmkchted dhysitalchahash@-DP&Eket data unit ( MAC- ePDU)"
having a size cprrespondi n t he | ect.ed E: TEC

U physt capaRag S GRR Tt dihd Gablhed frith Smbi-beenAro)
f r ongelldtBioRhbay fo%irBehitiayi LEowsrtoffet hing W Relving drahtrahd for
the MAC-ePDU for transfer over the E-DP and_a b

o
st atsedsstiogran E-SR(goutnfselurality efﬁwgﬁeéaﬁ-’-l‘%?ﬁeﬁher?é%ﬁity of

for [.V1 8. - <t he Js :
1 on EE e BTG T SR R U A S BT s
f or lmegast \supgotthé BYRECetiRDUea mobt canedd: & pizexderireed\VkGneth

PDUs into.a plurality of . medi umaccess gontro :
dedi TPNE ErnG EraiRad Hhe R dad BV BF LAY i ng 1t he
MAC-d PDisuRpléai eant farieedisingahe sélased §-BF CamdVAEMAC-

means for receiving the outputted | ogical channels. 30,

The dWieprrarbirspultanesingdap pf she MdtHEflows iptq an meedjum
UE MAG. i i ) ;
%‘é&'l rﬁij‘)ﬁ%ﬁ‘%‘}eﬁ}@ax&%ﬁﬁ’é&ﬁﬁ&d&c@_ﬁn&gﬁ%@%@@&%ﬁhh?dh\/ﬂ@@é? U)

and t pl'éxi’ng means. DD system o
cl ai Imdfg atsizectonrdspendngRGthebaetted B-TEEnand ecei ves a

non- schedys o, O 2l A% 18" 8} Redeiing She SEELIBBHES, the
multiplexing device and configured to format the MAC-e PDU for transfer
over the E-DPCH; and

a base station comprising:

base station physical layer means for receiving the E-DPCH and
recover the MAC-e PDUs from the received E-DPCH;

base station MAC-e/es means for receiving the MAC-e PDUs and
demultiplex the MAC-e PDUs into a plurality of medium access control
dedicated channel (MAC-d) PDUs and for outputting the MAC-d PDUs as
logical channels; and ’

base station MAC-d means for receiving the outputted logical

channels.
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derived fromthe received serving grant, the provided

power offset and the received non-schedul ed grant. 32.
wab@eMds8BIVA FDD syst em of cl ai m 29 wherei n t heP@DUS2006/015275

exceeded size is derived fromthe received serving

grant, the provided power offset and provided

scheaful i Mipei WFGDVEA IFDID tspstem ofi¢lnim 1289xfmthiettcompyising a UR

33. The t f_cl
MtEr e R SPmpecs She B TR MKy Bary eQU g pplgiplexing
mesgssipancy for MAC-d fl ows napped to the enhanced

dedi cated channel (E-DCH) and the not exceeded size is
deri ved fromthe recei ved servi ng grant, the provided

powef; of @ﬁm ﬁnﬂntﬂé‘E-TFC lecti
%F syst em thDPLg é‘elir%(i_l?I?]}'{’thﬁe E-T selection
meehg cbéedvesne aos-schediled granh and selhedin Eoe gp’aﬁxcwded tskre 1is

ceeded size Js derlvedfr mthe ved .sey Vi
agiPbed BORR 5 it o SesSis et SRE B R RV el ¥hilme
ré@@ﬁea(ﬁbﬁd;dh&ﬂﬂgdgfﬁntand pr ovi ded schedul i ng

information to be nultiplexed into the MAC-e PDU. 35.

The WCDMAFDD system of claim29 wherein not exceeded

Si Zey etV {

pr ow ded povver o%y@%détgﬁoﬁlg%%%\g%gﬂgﬁﬂmt Aeeded
smaﬁmdiecbfrommecmq(aweﬂ ssrvgnglgrang, the pheaded power offset and

B ERRD: 6t B RS 38S ST TV

E— TFC sel ection neans receives a non-schedul ed grant
and the not exceeded size is derived fronthe received

s er vihg é{i'hz@ﬁf*’ CRHNA BPBsygtean perlgim 39 frherein thelrldieselegtion
?s seheoiy £4 P‘B&@Bﬁq}) T&VN%@ *d “ﬂ%@zslﬁﬁggé? to the enhanced

or nmat | on an cont si gnal i ng ‘over
ddacheateﬂ ehannel EACH) enthﬁmmﬂ egediledisieelisclesivee fro(u\)lh@re()elved

37. The 6 wh h
SiiE Skt BHHEN RATET prsrabathe bhllepageroey.* " 1 Ne

i nformati on and control SI gnal [ ng over head [ nt 0 the
MAC-e PDU with the MAC-d oWs.
syst¥#m ofThel WiGH A FR& sé’iSFﬁntl ﬁ%dﬁ’nﬂl 29 Wlhéi’&lﬂ @h‘h@éﬂgc selection

H{E%ég k%&h e age r %gg%?}gg%ﬁgﬁ%i\% ntr (?F c%\%aggg eglé agm&éd from

tlvrecéived sawiny gradt \whe braviidedpiviérpifissip dheMﬁa@elived non-scheduled
grant and provided scheduling information to be multiplexed into the MAC-e
PDU.

35. The W-CDMA FDD system of claim 29 wherein not exceeded size is
derived from the received serving grant, the provided power offset and provided
MAC header information and control signaling overhead for transfer in a MAC-
enhanced dedicated channel (MAC-e) PDU.

36. The W-CDMA FDD system of claim 29 wherein the E-TFC selection

means receives a non-scheduled grant and the not exceeded size is derived from
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PDUs is less than a size associated with the sel ected

E-TFC. 39. The WCDVA FDD system of claim 38 wherein
warooamssat of the padding is | ess than a size BET/EHS2006/015275

MAC-d PDU. 40. The W CDMVA FDD system of claim29

wherein the not exceeded size is derived fromthe
theeeited sepridg Beard! thitprovided power el theeccedfeflson-sahetuled

eGP esAor REOGBRGaRPh GO R SRR A PR for
thH NG LAY Ml cdd edibited cﬁhﬁﬁ\éléwﬂ@o-eﬁpmhod for

mul ti1 pl exing data for an enhanced dedi cat ed channel
(E-DCH), the nmethod conprising: determning a size of

dat a,85Ss0gi a i ervin tq : .
o1 20301 - aipd VLTI OR Gt B AT g ARG B RiBplexine
T8eHHH xﬁlgltf;ﬂéxe%ahb fl\lﬂml head@dnfranition anddontiohsigasking overhead
.contraQ - |.ow wit size of its non-schedul ed
igtosthe 1\%&'? ng%mﬂ}hafge@/IézfﬁgﬂOWét ermning a size

associ ated wi th nedi um access control (MAC) header
information for nultiplexing onto a nmedi um access

cont 881 ETHCW-(NMNEA DPassistem dfcleimn?t whentil the multiplexing

det er m ni su rted, E- r r rymt

R Ra A ROty g A EPORAkhon) QLR bfthe MAC header

igﬂ:&ﬂiati_oﬁ@éﬂanbﬁtxbrﬁgﬁdﬁﬁgtcﬁrdﬂ@adeeﬂxbi%dfvbiﬂsthes;rnmtqﬂe)tddé\/IAC-
et erm ned serving grant sjze e deter

&GRRbsIR lorg thraRs14q %ogﬁtﬁdm@hﬁéaa@mﬁeﬁfﬁgﬁgfi on:
selecting a | argest E-TFC that does not exceed the

first sum and nultiplexing bits fromthe MAC dfl ows

and 88e MBohFEdSHMANDPrastern of dhaimtIeawberein pneamount of the

l.tipl exed,bits .usi ted E-TFC as a MAC-e
pg%élm 4§ﬁesﬁ1t&aﬁeﬁﬂ8%°€$%§"ldffi further conprising
provi ding a power offset and determ ning a | argest

supported E-TFEC based _on the provi.ded power, fset and
o PedbrunThe MCDUA FPansis e sy §hereipbe mobeReded

i &%triv_%ﬂm’ﬂﬁttﬁg reddited é3vind\eraik! 0pRbidelaidN et D fset and
erein it the nunber of bits That are permtted to be
schediding infetnudém arst thesgeléiplexing dedte isgnmigunette multiplex the

SELENM PEY rmation into the MAC-e PDU with the MAC-d flows.

41. A method for multiplexing data for an enhanced dedicated channel
(E-DCH), the method comprising:

determining a size of data associated with a serving grant;

determining a size of data associated with non-scheduled grants by
summing for each dedicated channel medium access control (MAC-d) flow witha
size of its non-scheduled grant or its available data;

determining a size associated with medium access control (MAC) header
information for multiplexing onto a medium access control E-DCH (MAC-e)
packet data unit (PDU);

determining supported E-DCH transport format combinations (E-TFC);
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serving grant size, the determ ned scheduling grant

size and MAC header information, the | argest supported
W@E2006/T18831 sel ected for multiplexing the MAC-d PECDWS2006/015275

44. The nethod of claim4l wherein the nultiplexing

bits fromthe MAG-d flows and the MAC header

i nf oifirenumohenaf bifsitbakareipermittied todfe trrnssritted exenere affirst sum

I
D e fRu it et 0e, e RGBTk oButipg grant size and
I\SACdidaddrEﬁffﬁﬁ‘atléhﬁ The rret hod of claim41l wherein the

mul ti IeX|ng bits C—dflo nd the MAC
head& e?%%?mgﬁaﬁwﬁé‘% PRt EFRER ¢ ?g RUSHCRE
| ogi galitiplaNEhits fFithe WCQH[J%)&H {HeWA Ciica s id€ormation;

serving grants for transm ssion using the selected
aBdTFC. 46. The nethod of claim45 wherein a nunber of

der i YRRt O B R B e SRRSO AN P0U

nunber of bits for the non- schedul ed grants and t he

C head f t hod of 41
wer don + Themeharbar iim Y fortev cripbriame pypesind hgwer offet
ald QR e chid DS 1 t{;ﬁ.ﬁ%@fteﬂ'ﬂ wmsasea oh%hb??i&/ a@@ﬁomeoffset

size of the sel ect TFC ing is nu | exed
mmah@nmnunpbmarmaad gxts 1sdmtfeﬁ@ M(I:alrg@a@ewported E-
T{ﬁorn&tlon so that the size of the selected E-TFC is

48. The nethod of claim47 wherein a size of the
padding is | ess than a size of a MAC-dfl ow. 49. The

met hg of I a| 4 re| user eqyi pnen e r
the Aitip %l‘%@c Py t%elﬁﬁbl W&‘I’bﬁg Ht?g Rﬁ@t are
PReREKRE] 'tB‘flﬁr ﬂﬁhblﬁﬁte&goeﬁnk% dedleand oCRAE FHinYioitRe determined

mul tiple access (WCDMA) frequency division dupl ex

seRmmE gmet sezmutpﬁedﬂtel(mm)edc@hpdmlsmm granfe giza ot AEAGS header
t .
PR Bon, RS PR RRE TE R Gl lpsing tno A

fiowansf er over an enhanced ded| cat ed physical channel
(E-DPCH); enhanced dedi cated channel transport fornmal
combi nati on (E-TFC)

44, The method of claim 41 wherein the multiplexing bits from the

MAC-d flows and the MAC header information comprises:
in order of priority logical channel, multiplexing MAC-d flows from the

non-scheduled grants for transmission using the selected E-TFC.

45. The method of claim 41 wherein the multiplexing bits from the
MAC-d flows and the MAC header information comprises:
in order of priority logical channel, multiplexing MAC-d flows from the

serving grants for transmission using the selected E-TFC.

46. The method of claim 45 wherein a number of bits permitted to be

multiplexed for serving grants is derived by subtracting from the first sum a
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sel ecti on nmeans

associated with a serving grant,

for receiving a size of data

a size of data

w@as®oaisssed with
associated with

non- schedul ed grants,
medi um access contr ol

a Si ze PCT/US2006/015275
header

information for nultiplexing onto a nmedi um access
peaitied| membanofHits dali tiat aon-stimdnidd gidads endpdhekMA G header
],I%r)ﬂt gPDU) the E-TFC sel ection nmeans for selecting a

ORIt of a plurality of supported E-TFCs and the

E- TFC sel ection neans if a nunber of bits that are

permtted to be transmtted exceeds a first sumof the

r ecethved Ther methodyrofnelaimn 8L wheseipe ife priueides Gebils 9 gthe
' cader i .]?GII]J ' :

tqglgﬁg%%%d @I@gq}dr\%m wgnep%?’;}%iratﬁg}% su%%%??sgl §§E£-HTF%§1;% s1e
ofthd selettted i-FXIO) gaddiagss maitiplexa] aritoghé railiplezed A C-d flows

E-TF t he NMAC- df | pws d, f.,or .nmul tipl exi of
it B b e Sl o R S B of S PE et

dedi cat ed channel packet data unit (MAG e PDU) having

a size corresponding tothe selected E-TPC and the

nul t481 exihegneitwdof chaimild waersiy a size of the naddingjsdess than a

Si&ggﬁﬁ\&%&éﬂo‘pe transmtted exceeds a first sumof the
fecerved serving grant size, the determ ned scheduling

grant size and MAC header information, for

mul tiplexing bits, frqmt C-d flows and the NA

neadtdh | it FSEEGot SRk C P RRte PR SARPTRsPEsTmS the
rl@¥flex $s o tHeATAD-4 FloRd ahdaehbAEA € HRber fodhation.

enhanced dedi cated physical channel E-DPCH. 51. The
W CDVA FDD UE of claim50 wherein the E-TFC sel ection

meang, f or L V] e
2| aieor SRk BREE TR, ARl T LA N0y
d?zﬁéismﬂuplm (E‘L}Ih)iaismi ey aigpndeet (UE) gmapsiﬂi@ ed bits is
imted, to the | argest.supported E:TE 2. The. W
FDD Wew&#wﬁ%ﬂ%@% S (VAGr DGRt 6t PF Hcing
MU E-dPALRE e dogieaDehakids Tk tRMhsHACsvdI0hAn HHRBISI dedicated
first sumof the determ ned serving grant size, the

phesiealiphaodelSERBEPHg grant size and MAC header

i nf or i oR, 1t lLar ge - ' 1861 @f.
Dt e e
sélbctidramenahdfonbedetting hlstzerof datad ssuciatpdnmeidin g serving grant, a size

of data associated with non-scheduled grants, a size associated with medium

access control header information for multiplexing onto a medium access control
enhanced dedicated channel (MAC-e) packet data unit (PDU), the E-TFC

selection means for selecting a E-TFC out of a plurality of supported E-TFCs and

the- E-TFC selection- means -if a number of bits that are permitted to be
transmitted exceeds a first sum of the received serving grant size, the determined

scheduling granf size and MAC header information, for selecting a largest E-TFC

from the plurality of supported E-TFCs; and

multiplexing means for receivihg the selected E-TFC and the MAC-d flows

and for multiplexing data of the MAC-d flows into a medium access control
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for multiplexing bits fromthe MAC-dfl ows and the
MACheader information by in order of priority |ogical
web@aneds3lt and for nultiplexing MAC-d fl ows froPCT/082006/015275
non- schedul ed grants. 54. TheW CDVAFDD UE of cl ai m 50
wherein the nmultiplexing means in order of priority
ehR&hdedl dédiadtee! chaheel PdkkdiPlgpal AHitMMAC-d [PIVS) haﬁi‘ligt Resize
servi n% grants for transm ssion usi ng the sel g&&i‘
e gumber of

cerrgrondisy tothe sehectefl - FRE apd the multiplaxing
pRYTRGE 20L p H:xﬁ:t&.eﬁglge tstﬁfg%s&xﬁﬁ%drgyc%éﬁl £ E& hah o?%h)é'r@gelved

grants1s derived racting fromthefirst sum
sfmezmg tgrent nizehéhe detdrntined arh¢ddinggrathede lsad Mtkeader

S o B BT 0 88 SR g

1%r@b£1§n@ﬁtotﬂhe MucCtd phexeddVAC-d fl ows and the MAC
header information is |éss than the size o

sel eethélzrm mﬁfms fou transrEiing thaMdiGrg T %Olflﬁlél enhanced
d the MAC header information

dsggicf%] he SI ze 0 PZ’@% ected E-TFC is net. 57. The

WCDMAFDD UE of claim56 wherein a size of the padding

cooeSh vi RO AR RO it BBtp RS Setetion

pikatsSfoP Pe@URhE% p(cﬁm)oﬂgem«m ifgioddteRmBliAE QTaeRRPEupoIged E-
a user equl pnent, r?rl sing: UE medi um_ access

T@‘&bwﬂd@é@p@ﬂ‘e@e@n@ﬁ sekmed a)mwemﬁnpemqﬁr@gu@pﬁ@m
b%%qsﬂf[ﬁ 1%%59%5@5@&{3@@6 or transfer over an

enhance channel (E-DPCH); enhanced
dedi cat ed channel transport formal conbination (E-TFC

Zglsg | on’}]ﬂgﬁf ﬁllg@éeélsﬁegﬁ gq? g}ﬂl S%f %h%%elg?l% %éﬁ gumber of bits

tRas @ek Pethitted RoNBd 8 esHed dd@HsaAbS exdbelk Z€ first sum of the
associ ated with nmedi um access control header

detgranined senvimgerant|sizep s Aeigromed schadulinggranteize and MAC
T AR S8 oo i Pl e

MAC-d flows.

53. The W-CDMA FDD UE of claim 50 wherein the multiplexing means
for multiplexing bits from the MAC-d flows and the MAC header information by
in order of priority logical channel, and for multiplexing MAC-d flows from the

non-scheduled grants.

54. The W-CDMA FDD UE of claim 50 wherein the multiplexing means
in order of priority logical channel, for multiplexing MAC-d flows from the

serving grants for transmission using the selected E-TFC.

55. The W-CDMA FDD UE of claim 54 wherein a number of bits

permitted to be multiplexed for serving grants is derived by subtracting from the
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a E-TFC out of a plurality of supported E-TFCs and if

a nunber of bits that are permtted to be transmtted
wezmerts3n first sumof the received serving gr@mUS2006/015275

size, the determ' ned schedul ing grant size and

Cheader fo el ect F
UM  REP k c?}’ bé‘ifgrﬁ]b eg&)néc%%é@led %ntss and the MAC
he;mdrtmmhaﬁ rreans for receiving the selected E-TFC

and the MACd flows and nul tipl exing data of the MAC-d
fl ovvs i nto a rredi um accesscontrol enhanced dedi cat ed
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intpapetion § lestrdh ARt ese el EE aRG A il BERel elilfre
ontf t%@tmﬁﬂt 20 NBC fleadand ithé BIARhesder ihffrmation so that the
mul ti IeX|n bits fromthe MAC-d flows and the MAC
Slzhéﬁﬂéqsﬁlﬁ?ﬁt@ﬁgﬁaﬂ'@ﬁsmlto the MAC-e PDU; and UE physi cal
| ayer neans for transmtting the MAC-e PDUs on an
enhanced dedi cated physi cal channel E-DPCH, and a base
st a57.on TenWrChMW FDRAPE oficktiivods whyssin alsme@f &he padding is
recei DPCH and for recovering the MAC e
195?’%{5311%%‘#%%@%% E- DPCH, base station MAC- e/ es
nmeans for receiving the MAC-ePDUs and for

demul ti plexing the MAC-e PDUs into a pluralijt
medd®m sk cudebansheeds diyévier altvélélr%% agsrep ( }’M@l@\) Breguency

f U(?@ﬁt N0 Aifagscal channels;
dlvg%gnk()ig@}e&s atl)odr?&%ﬁ@%aneaﬁs con ag‘ﬂrééicgto receive the
out puiséeeldipgient[UEhenmptising59. The W CDVAFDD

o o S o P S o

det ﬁfd@u@iz{gqmd @f16RE rorab@a@ar&aﬂnas‘f'&&rbageﬂom dnhehanced
provi ded power offset and_a maxi mum nunber of

t raﬁ%diw’qeé@hbiﬁltcél ¢hpopeh{B-BPGR);t he | ar gest support ed

E-TFC.  00umaTgq ¥ RNRT CRAGATRHH:5811 10Fin Vo i MHor ERTPT)

selection means for receiving a size of data associated with a serving

grant, a size of data associated with non-scheduled grants, a size
associated with medium access control header information for
multiplexing onto a medium access control enhanced dedicated channel
(MAC-e) packet data unit (PDU), the E-TFC selection means for selecting
a E-TFC out of a plurality of supported E-TFCs and if a number of bits
that are permitted to be transmitted exceeds a first sum of the received
‘ SQI"Vil‘lé grant size, the determined scheduling grant size and MAC header
information, for selecting a largest E-TFC from the plurality of supported
E-TFCs; and
multiplexing means for receiving the selected E-TFC and the MAC-

d flows and multiplexing data of the MAC-d flows into a medium access
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E- TFC sel ection neans if the nunber of bits that are
permtted tobe transmtted does not exceeds a first

wa@vs0issshe determ ned serving grant size, thePCT/US2006/015275
det erm ned scheduling grant size and MAC header

information, for selecting the |argest supported E-TFC
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whesriancad dedﬁbetredqahybich}:chmemﬂﬂBECﬁ—b amd nmul tipl exed
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fi r3P2sGFRLHOB EPIPTSEW nuber of bits for the
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64. The W communi catl on system o‘?’r claimb

wherespyeritg ﬁlerMﬁfSeﬁ! POUspfrom the mtﬁev&fdJEtDBCHx ed

MAC- df | I

the si zdier HsndAALAIERER, P LR B VAC PEBUL AR or
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64 wgﬁgpéﬁhrﬁleg zg4of the padding is Iess than a size
MAC- d
base statlon MAC-d means configured to receive the outputted

logical channels.

59. The W-CDMA FDD communication system of claim 58 wherein the
E-TFC selection means for receiving a power offset and for determining a largest
supported E-TFC based on the provided power offset and a maximum number of
transmitted bits is limited to the largest supported E-TFC.

60. The W-CDMA FDD communication system of claim 59 wherein the
E-TFC selection means if the number of bits that are permitted to be transmitted
does not exceeds a first sum of the determined serving grant size, the determined
scheduling grant size and MAC header information, for selecting the largest
supported E-TFC for multiplexing the MAC-d flows.

61. The W-CDMA FDD communication system of claim 58 wherein the
multiplexing means for multiplexing bits from the MAC-d flows and the MAC
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header information by in order of priority logical channel, multiplexing MAC-d

flows from the non-scheduled grants.

62. The W-CDMA FDD communication system of claim 58 wherein the
multiplexing means for in order of priority logical channel, multiplexing MAC-d

flows from the serving grants for transmission using the selected E-TFC.

63. The W-CDMA FDD communication system of claim 62 wherein a
number of bits permitted to be multiplexed for serving grants is derived by
subtracting from the first sum a permitted number of bits for the non-scheduled

grants and the MAC header information.

64. The W-CDMA FDD communication system of claim 58 wherein if a
number of bits of the multiplexed MAC-d flows and the MAC header information
is less than the size of the selected E-TFC, padding is multiplexed onto the
multiplexed MAC-d flows and the MAC header information so that the size of the
selected E-TFC is met.

65. The W-CDMA FDD communication system of claim 64 wherein a
size of the padding is less than a size of a MAC-d flow.
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