WD 2008/ 005503 PCT/ US2007/ 015496 [0001] W RELESS
COVMUNI CATI ON METHOD OF SELECTI NG AN ENHANCED UPLI NK

WO BARIBSPERT FORVAT COVBI NATI ON BY SETTI NG A SQEDUR10ME 15496
GRANT PAYLQAD TO THE HI GHEST PAYLOAD THAT CAN BE
TRANSM TTED [ 0002] FI ELD OF | NVENTI ON [ 0003) The
present invention is related to wreless conmrunication
systens. More particularly, the present invention is
related to a nethod of determining a scheduling grant
payl oad (SGP) for a serving grant (SG and sel ecting
enhanced uplink (EU) transport format conbi nations
(E-TFCs). BACKGROUND [0004] In a Third Generation

[0085) cel IWIRELESS €OMMUKIQATION MESTIEODLOP SENBOTING
Fi gur AN ENHANCEDIEPLINK TRANSPORIOFORMAT COMBINARION
t hr oughpuBY SE¢TINGASCHEDULENENGRANTT @ AWSOAD TOOTHE

i ncl udes a WOREHBSTOPAYROAD I THATANBE CRANSMEITED
(RNC) 104 and a wireless transmt/receive unit (WRU)

[ 0005] As shown_in Figure 2. the WIRU 106
[O?jagl udes a protocol SIERD twyﬁ%l ch i ncl udes

[obogher I Wﬁregéiﬂ: i86ehtidh SYenREN tIW BERES SomARMitdon systems.
l\&g (MAC-e). 206, ‘used to support EU operation

wegticalagly thepessent mysnsioniarelatadie agpetisd offigtermining
scﬁ@&ﬁh{iﬁ?ﬁﬁﬁ/&[yl&@d‘?é@rﬁ%r aE'B?wN?%r@n@@i}) a[ﬁ?@él&gﬁngﬂ@ﬁ}@m

ransm ssi on from channel's known
unlingd U teanspert-formeb combinatipnsEbTECsdr nul ti pl exi ng
data from MAC-d flows into MAC-e protocol data units
(PDUs) for transm ssion, and for selecting proper EU

transport format comnbi natE@ﬁKQ@m) for EU
[obb@rsm S ShOPPhirll WRkaion & PRI SRLLARE 250808 stem 100

physi cal resource grants are
m@ bythm"eNo&gJ quwoﬂearmwmum@s mmplmkFQledadatthroughput

t a ons

ar SRR LR | T a0 nGIAREE NBUESF B0 0 radio

ndtivorkiodetrBl1a0RN E€hti04 had a@#iseltebsatranequﬁr@elmmm ﬁW(ilIﬁJ ) 106.
cati opns are pr.ovided th ed" rant

R T L L T —
arch#taeiire 00nwhizht ineludas- IagB@ﬁ layEne 202addah IKWsmedidm access
coPF}thEMAC(%n I{/I%lg g)d 2(?6S uségg %cg gugpdorg lii‘l? 8Sersal ﬂ)%%etweerl\l/% dectiilcated
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.

[0006] To allow for EU transmissions, physical resource grants are
allocated to the WTRU 106 by the Node-B 102 and the RNC 104. WI'RU UL data
channels that require fast dynamic channel allocations are provided with fast
“scheduled” grants provided by the Node-B 102, and channels that require
continuous allocations are provided with “non-scheduled” grants by the RNC 104.
The MAC-d flows provide data for UL transmission to the MAC-e 206. The

MAC-d flows are either configured as scheduled or non-scheduled MAC-d flows.
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WD 2008/ 005503 PCT/ US2007/ 015496 [0007] An SGis the

grant for schedul ed data, (i.e., a "scheduled grant").
wQ@\2008005503 chedul ed grant™ is the grant for PCT/US2007/015496

non- schedul ed data. The SGis the power ratio that is

converted to a correspondi ng anount of schedul ed data

that can be nultiplexed, thus resulting in the

schedul ed data grant. [0008] The RNC 104 confi gures

non- schedul ed grants for each MAGC-d flow wusing radio

[Q%Hdturce HoMmG o theprant for schetliled datd(i.¢.ph dscheduled grant”). A

K wﬁfééﬁeou%%&“\# oSt TR A BE Bodne 5f e power

ratjetleatl llsy:opeeﬂted ted copesporating aatuegof Isé&mhﬂed BAB) that can be

be d
mﬁé& %292%?5@ tes“§ ‘%E}b‘%ﬁ‘%‘&ﬁ f@n‘iﬁﬁzﬁ% aphcn VAG-d 1 ow
(0O88 f | eSThERNWITDS boﬁﬁgih‘leh aomahemalgeaﬂw foi SAGMAC-d flow

ubPigTeid ersreecioatn R0 anesrtrd Ao R dechaidpraca

floora-can fbedbhﬁgum’chﬁhﬁﬂtarfeoﬁblﬁ 1hrth6 SEVRIN106\ETER Wnfiguration is

i, PR A SRR TRATS Akt benrbh (BA PO aisbTehren homey be

réABRBgihﬂéii wiHeg hNawesdryl OPhélyidardchadhled £ FbL8ach MAC-d flow

dul.in rants_ for che ul e fl ows,
& it BERE b iR baF AP RSgmHHIPISKed RBdes BIAG= PDU. The
mﬁoma& thenf Asdwdd o {:msfmsheﬁt@hhwﬂea *ﬂﬁa&ﬁﬂﬁgﬁhé R to the
enerated by the  Node-B 102 speC|f| es the
’;nﬂﬁﬁl elgd d gyagtsyi i€ melinlexed & thaame feanmmission time
u{tEnJZA‘?I'()@iﬂI),/ dedi cat ed physical control channel (DPCCH)

ower ratjio. The WRU 106 uses this power ratio and
[GAOREr  conBaspsh ey sshedwhing informatiencyemt ia rathaepusitinfrem the

f t n
AL RSP e B PR s

sehadalrgd WA G floves. Signaling hedyeen theyWT BRI l06 eyl the Node-B 102 is
p@z‘?ﬁ}xﬂéﬂl ¥§ 25t MAR 1a ?EP ?ﬂ:'l LRde9 ﬁ%tﬁhetﬁﬁ%g g'l‘%ﬂ c#ﬁ%@rd&ed by the

'ows can not tran ata-using a non-
NQFiQ‘lﬁ 102 sppcifdes helroaimem M&T@&@deTd\ﬁ@dmemphy gicalnlat thannel

@I sm)eﬁ) vgrdb@ﬁ%afcgggﬂg ?A% %6 )cilg,g&éﬂ cﬂﬁécégl 4&@&8&%50 The

rmat Co risin
Wﬁ?ﬁ;@l W6cuses ThEspavwenaadigandothiee cwmmﬁ@arﬁmetemcth detérmine

tHd 1%%§f£ ﬁ.tgi %@oﬁm’c ﬁl(;t c%n%&k&@@%{% aé? scl e o d MAC d

ﬂwsmmciea?Elbrecedence over EU transmi ssions,
(00101 Scheduled grants are “on top of” and mutually exclusive of non-

scheduled grants. Scheduled MAC-d flows can not transmit data using a non-
scheduled grant, and non-scheduled MAC-d flows can not transmit data using a
scheduled grant.

[0011) The EU transport format combination set (E-TFCS) comprising all
possible E-TFCs is known to the WTRU 106. For each EU transmission, an E-
TFC is selected from a set of supported E-TFCs within the E-TFCS.

[0012] Since other UL channels take precedence over EU transmissions,

the power available for EU data transmission on E-DPDCH is the remaining
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the power available for EU data transm ssion on
E-DPDCH is the remaining -2 WO 2008/ 005503
wWEOIBNEGH0D7/ 015496 power after the power requP€EUSI00T/015496
DPCCH, dedi cated physical data channel (DPDCH), high
speed dedi cated physical control channel (HS-DPCCH)
and EU dedicated physical control channel (E-DPCCH)
is taken into account. Based on the remaining
transmt power for EU transm ssion, blocked or

poskRPtérethes pawes re@liréd T&@B@GH; ﬂedhh&téa- pieSHcdlr @ata channel

O ek gt deataber phime copimohe e PR L and BU

dddi@ited 9&951651 &dxﬂﬂﬂ Phihhadl (MDPTCEY) Eﬁiakeﬁllﬁe&a&obahe Based on
onI one MAC-e PDU per, E-TFC that 3 émtted in

the eRaPRg FrantH Roavegefglf BE trpesmigion. bl Srugpegfed states

ofu:mFds%hm ﬂge porRCsaet Icaﬁﬁnw@sma&mn@m%emnu 1086.
he nunber of bits), _that_can

IOPI%Ins m( t v‘-‘@&h@fﬂ? Gregrrpaonds ppg nyben of MAG ﬂ@reé data bits that
caf MR e &8t Pin EWTTP h@ﬂl‘éb ?ﬁeﬂ%ﬂlyf dRVATRY P@U per E-TFC

mul ti pl exed within each based on absol ut

tha? nsnmapymltthé ingaemELH ﬂ‘TIdﬁ{ealarggsp By TEC hat iy ~vpperged by the
redllinf; C%Q AV orirld€ b Bl altn%%nwfamt (1%0 %qmermms)

edul ed grant, the avail able C é PDU payl oad
that eam bhérarsﬁlg@md Wshbplp@rMé@ tﬂE’@Uand t he dat a

| abl 5
(00Y8 | o0 Briipll ' RNFARE BUAR doliecBfintbd VAL 4 WDy be
myHiplered Wwb-lrr each NA CedidP B hased vhabsplate priozityn The amount of

l.
daqgt:ﬁ\ll@fb?%gin@g%ah é&ah ﬁ&’%é %éﬁﬁéeazﬁﬂéc thind P B anc?ﬂ%&ﬂ scheduled
orf mn—ychasﬂtuMd zeant, dhai avmlaé)leh/ll\@@ -PDD a;dyd»md fonf ¢he Jargest
a
sulfipgHefto hnd B ARl iR for Ban IR GIR0E B BUAGH fow.
[00D5] mat cWithin ti&(SulbmxrmbE-’Il‘-FO'é:(’ﬁhe WERUTHOG selects the smallest

' e e .COI [ ©S ondi TEC
BTG URR A RirhlaG us Pap Plssifi pE SRR ARG Aad k5 ¢AE Eenoluled and
nobhschS@alan grans- S%exp echiddyiléd endexoiirs cheaatuled tgrafitsdata fully

t.hat, can

ed . from eC| f.ic VA
s R paTRC RSt SR et LT 106 has no
moFeadta a%ﬂalb&seﬂd anotvhe tEb@l'PfﬁdlnDP@GHM@CLGDPDIMre padded to
n of _.data hi | owed t X
R horistairaet SETECRIE ¢ | tigdef S ppU ana
coftdspuh &Rt PO agb p@Qsmwﬂhel’pﬁy&fban theydrlfb’r trechshdisdien. of
[08 fé]a i Z[‘%.S é)és non— srstpg((:jinythLIincgmvx\ﬁigglarx]nct)urll oli_';iﬂ:a&%at can
be multiplexed from specific MAC-d flows into MAC-e PDUs each EU TT1. Since
the scheduled grants are based on the E-DPDCH/DPCCH ratio, the number of

data bits allowed to be multiplexed per MAC-e PDU can not be explicitly

controlled only to allow certain sizes which match the limited number of data
sizes of the supported E-TFCs within the E-TFCS.

[0017] The remaining transmit power for EU data transmission determines
the list of supported E-TFCs within the E-TFCS. Since the supported E-TFCs are
determined from a limited number of E-TFCs in the TFCS, the granularity of
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[0017] The remaining transmt power for EU data

transm ssion determnes the list of supported E-TFCs
wownaokioossohe E- TFCS. Since the supported E- TFCSPET/®S2007/015496

determined froma l[imted nunber of E-TFCs in the

TFCS, the granularity of -3 WD 2008/ 005503

PCT/ US2007/ 015496 all owed MAC-e PDU sizes will not

allow for all possible MAC-d fl ow and MAC-e header

conbi nations. Therefore, since the anount of MAC-d
allbwed d4AE-aPDdisides wyll hb’ea]@;ma fidrsall poisémeAi(pdi €8dand MAC-e

' - fre n
h%%ueg’ncerﬂﬁ‘g?ﬁgns?ﬁg retf%lzf é g’&f nrégtl\&,&p J] ﬁgw éazta allowed
bjapipé geeohts bo béeniWiplexeRBhto MAG-FGDW\?IBI&‘B&;&&&E}& not match the
'bI - TFC si b Nt IS su rt
E8RE0R St e rmpor (e Bl pediing st Rpanb et ke freMagre POU
tometet thagsmaumw(pmmle @Hpncl sﬁ@b wmﬁn Whe1iet B hpported BE-TFCs.
| pl e is f %Entl glg y the SGs, and non-
0@ andxfrffo% T’W‘ﬁcgeéﬁ gt (ihen B gell Ss‘iﬁ@pﬁ??r@&l% @ p¥imum
catﬂmlthHé MUl FDU avditindlife iOfre tdtiliasS by ﬂlﬁ g $nd non-
ase (tslndln on . th ranul arity of specifie

edihy therlerBesisinpogtadolt dthfélenﬁ{TEﬁUtﬁU data

a@dileﬂﬂé ﬁﬁ'tEaﬂ_ﬁﬁis@ﬁ))ﬁ I thRedsé, R pBhtihbRntkE Qﬂfy §f cified
C. % i ncl udi ng associ at ed C heade

Eo#%/ﬂ ?q?lBr‘f ey F%Ssp%%@g reqiired femate thelosied &-TFC may

exéae@ csaRtiblexifhEHlUeR dik bpmv%tﬂdv&d@da' ﬁ&ﬁdu@’aéshagted MAC-
3’8 SCt ed E-TFC and the physical resources require
o

pY dnformations sy thig oases|the; effactive data rate dsecannecessarily
reilbce® gV wie? is AUMRES %ﬁ@@ys@ﬁ@ﬁiﬁr}i} ) aﬁﬁ%}é%ﬁﬂmﬁ Pources

data 304 al |l owed_ by scheduling and non-sc
regpigeddon its trapgmissiodked. Anong a set of supported

[Oﬁigfcs tﬁ‘igu}/g Bﬁlﬂ&@a%@la% LhHusm! | eriaEe éH8er 302
s g

|1 st of Supported E- I's larger t
ambMA%@aféw datyp 36k ellmddpyfscbed@ana aadmonmueldnlgng gBants are

m'uﬁuf:ﬂ%ﬁ@d a%’Ho C,E g Qet BFs r%ed g‘g@f 106 selects the
sel ect ed sl ze. fhe pad
srwlé@séd‘a‘-TﬂCefrnm a liph ‘éieupgomedcﬁkfl‘iﬁqsethat mmeger ﬂHameAC—e PDU
a used
e 0ol A CEaR BSOS LARRIFER R 0ol G ace
PIQbh t¢ match tliesselented Eb’é‘&‘ﬂ dige.r Hdmfelr, tb@Qiéﬂ}iaﬂgﬁa})e nRtkexceed
i J nor,e, e ent data.
B N W A T R T —
usednn the E¢ hvessmhsyien a@@imierRDlllmﬂSdlahdp;he xffagivesWTIR teth rate

is %%8&%%‘1&%&%%5” non- schedul ed grants, and not

[0020] MAC-e PDU multiplexing logic provides more efficient data
multiplexing and improved radio resource utilization for the cases where MAC-e
PDU multiplexing is limited by scheduled and/or non-scheduled grants, and not
limited by the largest supported E-TFC or available EU data for transmission.
The amount of data allowed to be multiplexed from MAC-d flows into MAC-e
PDUs according to the scheduled and non-scheduled grants is either increased or
decreased to more closely match the next smaller or next larger E-TFC size

relative to the amount of data allowed to be multiplexed by the scheduled and
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limted by the | argest supported E-TFC or avail able EU

data for transm ssion. The anount of data allowed to
wheoosbisopl exed from MACG-d flows into MAC-e PEUBUS2007/015496

according to the schedul ed and non-schedul ed grants is

either increased or decreased to nore closely match

the next smaller or next larger E-TFC size relative

to the anount of data allowed to be multiplexed by the

schedul ed and -4 WD 2008/ 005503 PCT/ US2007/ 015496
nomeschedhbdihectgr ant s [ 00211 Figure 4 is a flow diagram

o’ B Crfietre ddsootiod BB Pl Miskess 4D00: prfhiRlisE Mac-e
PIDU@B IB st@pdﬂm A WTFRUNedeilves! agichietialddr Maﬁg&-a‘ﬂﬂ@roﬂam Node-B

sjep 410, ap E-TFC tr nspor k siz
Ddité%'gﬁ% schernled grantsiro mﬁwé step ﬁféi@ﬁnspoﬂ
b186IE 8726118 BelRtd BasSsh 66 %ech@&%m@mdﬁfahsnu\be@ t8 RNt%ltiplexed
I n steﬁ%415 t he. maxi rum _anount of schedul ed_and/ or

acqeniling Hethe ssheduled and pppssrheduipd grants pin steg 415, the maximum

arB6&SY OF Hhédulbd CaS/BR HInCdhadeledoda fif hBdWe8dtd) baNrankHitted
quanti zed so that the amount of data nultiplexed into

acgerding/Aethe peediled andorer-scheduderk grams is quaptized so that the

axﬁo&ﬁ% 820 RRNtipRIxREKinEd 8eh MR PO %&éab@g xﬁmwes the
m of a process 500 for generating MAC- e

Seh?t%df EpTE@e;rarasmblch@&e\yes a schedul ed data grant
[Ogﬁl\%m a Nedgaf 5a0d/fw apd'_krﬁﬁh&dé' beskegt 800 Sod é&f@rﬁﬁng MAC-e

In step 510, an C transport _ block Size is

PRbe droeteneliy W TRY zoeeirne aofFCh@dtldeaﬂ%WI’tt&r% a Node-B
ad@bd %gﬁx%luc}@& GRhAt N EohPah méchﬁ#% i,dsmdan E-TFC transport

non-sc ngrants In step 515 € anount
blb@k figedd splrrte baaechpndihecam@uﬁeomwa plle\xé@l tpybet maltiplexed

w580 R o 0P O o oo
buftexrdd rWaird) darha radlowedf ty batrholiiplexdd bpl ﬁ»ee«'dt leatsb ovacgrant is
antlzeg 5 tﬁ hrmguem o%l ST 816%%2% F -S lpgd\ﬁ?h Qats &nﬁuﬁﬁ% MAC

rans ort Sl ze. erna
hegidan lalmlr ¢dnymlfmﬁarﬁﬁhm)z:aaltn1ﬂexied imtede anht EUnMMé—eEPDU more

e R GBS RS, 5 2500 1

[ObB&]der O\Pfltdmadl_vel}, 'EEﬁhu]alrﬁyd)ﬁtE-ﬂl‘F@ fiees Esad:éﬁnqnbwﬂ:hhh the E-
RS T oGO0 0 8RO A s -
PDUI snd\vtlye asdoeigpad MAG-¢ hépuielreﬂeﬂﬁéaﬂ 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.
[0024] Figure 6 is a flow diagram of a process 600 for generating a MAC-e
PDU. Alargest E-TFC is selected from a set of supported E-TFCs that is smaller
than the size of MAC-d flow data and MAC-e control signaling allowed by current
grants 602. As a result, the selected E-TFC permits a decreased amount of data
to be multiplexed onto the MAC-e PDU relative to the amount allowed by the

-5-



MAC-d flow data is nmultiplexed according to the
schedul ed and non-scheduled grants will not exceed

w0 b@s®dse3 of possible MAC-d flow nul tipl exi ng PCDUK2007/015496
sizes. [0024] Figure 6 is a flow diagram of a process
600 for generating a MAC-e PDU. A largest E-TFCis
sel ected froma set of supported E-TFCs that is
smal ler than the size of MAC-d flow data and MAC-e
control signaling allowed by current grants 602. As a
gragt| to, mbhecbeélgcxhetbh&h'éﬂﬁrpatrﬁ -T¥'Gaside chatisesmalioritiian the

angaprtreduirs e Sl etlel a5 Hopetebeablip SaThs PR MAC Y 0¥ data

: (sd?@?ﬂhWbﬂﬂ&ﬂ&ﬁaed@léﬂ) i§mu1ﬁi)pl€iaéd?1m:b adeAg-aPDThintdeeordance

witfh RESPTBF R PBH AR AU AGEATE doby B sicbe added

wibher ihelliai¥ didh@selested BRITFTIEEN dl‘]@é MA0-eRDENE Ipadiled fo match
mul §i Ieﬁ(janto MAC-e PDU in accordance wth an
thﬁﬁglcﬂcgﬁdeé F6eizep%t i1 no nore MAC-d flow data bl ocks

[0628) be a@%ﬂre MH W ol entibid 1t plin kispee £8h £ 6ha@ gaf fhtfor usage
604. The C-e PDU is padded to mats?h thg seI@ecte £

forhighspaed ik P‘{"G@‘Z%‘Feﬁ gaPEPA)s HB%&PWWW&%&?P CCH and

the - D@b@ﬂ(s@@@éé%ge%ﬁre%'tﬁe DA On, 45809 at b ﬁlcad}s aReGSkd for
ugl nk power access (HSUPA). The’ 5@\/\/& of the E-

DPCCH
the apHingpemnms)s relative te ereh pvhers cAs RhoppdnFiguge ff, the
gahfﬂ ?Actefg &Jﬁ&ﬁ@&%&f&a&ﬁ%ﬂm&%mﬁ@iﬁm ¢ BPHEH. B is

channel s rel’ative to each other. As shown in Figure 7,
the hgainghictorf fat thes BaDPCOHI amdl | Aelinvisdtind Igpid dhactior BCGHe E-
and each E-DPDCH. lee is the gain factor for the

DIEDEBEeH Bhel V%%%Wd%‘fetsrféea%gﬁmf factos frapm higherdayer signaling.

O@Z@CH( S) ThEeDIEEHAS 66188 WillEfHe glah Padter LA SvhicATR b
[ hi gher |ayer signaling. 0(1)261 'I% E"il C@ IS scca glyen by:

with the gain fact gBeCB:,Bc eA which is given by: quaatxon(l)
fc' Aec, Equation (1) where Pc is the gai n factor_of

where Spetie gain facter afith &P@an ¥ eig ebﬁ}len mgmled by higher layers

RU, he
toftPo WERD Shin upebe e T Bt ATty o e gy baralicter AB-
DPager Sgr(a&e@ by highéallb.yeﬁt )., dtabaie sbtlslh)OV\ﬂ‘ablHa 1 shows the

miFRpedt e St e OBk ot TR I O, The SRERGpe sle the B-

DPCCHT fi fiation thehe DRCCHekcartidhg toltite gaintized atmpBbude ratio.
2008/ 005503 PCT/ US2007/ 015496



Signal ed values for Quantized anplitude ratios
L\ E-DPCCH sec= /3 ec 1)6 ¢ 8 30/15 7 24/15 6 19/15
wG20800503 4 12/15 3 9/15 2 8/15 1 6/15 0 5PABUS2007/015496

Table 1 [0027] During conpressed franmes, the E-DPCCH
gain factor ,(3ec needs to be scaled. This is

perfornmed in order to avoid that the E-DPCCH power is

i ncreased by the offset that is applied to the DPCCH
during conpressed frames. The uplink DPCCH sl ot

formats that have TFCI bits contain fewer pilot bits

than the yfog; for—ornetr— - con ressSe-hodes
S ated : 1

The reaso FOF Tl Value%*r.%t t h&Y Ly rafdss

is al ways frame t ol¥esed Aohust

transport [format rhgt ection [Therefare, 3M1®rder to_
keep the same chanrdel qualitly the ené¥d¥5of the
pi | ot nust_he kept Gequal , d the powerl9¥i5t he DPCCH
is thereflore incr@ased by tlhe foll ow nig/isct or:
Npilot, N[/Npilot, 4C. [0028]| Therefore,19/i5a 2 ns TTI
overlaps Wi th a cospressed flrame: |3ec 9718, C,] Aec.
Np: |l ot, C Equation €2) pilot], N Fwhere 88, C 1S a
beta fact¢r for DP@CH in conpressed fragas for the Jth
transport [format conbi natiorf (TFC) suchgiigal ~6¢C, C, |
= 1 when no DPDCH I's” confrgpleed, NpiTot,C 1S the

er of pilot bits per slot on DPCCH in conpressed

[ s, anurig qommns@ framep Hgd- QﬁC%Hl gainfaeter b needs to
I 2
18,2 T8 SO RREGEREH LD 1o LARTbndd e WP ower

increased 1y the offsatithati is nppliyd $e theeDPCIOH desedonipretsddeframes.
T'h@ tu%hﬁ%@#&bﬁ Q%E folrgn At that have TFCI bits contain fewer pilot bits than

the formats for normal (non-compressed) mode. The reason for this is that the

number of TFCI bits is always the same during a frame to ensure robust
transport format detection. Therefore, in order to keep the same channel quality,
the energy of the pilot must be kept equal, and the power of the DPCCH is
therefore increased by the following factor:

Npilot, N /N pilot, C.

[0028] Therefore, if a 2 ms TTI overlaps with a compressed frame:
N,
ﬂec = ,Bc,c, j 'Aec gy L ; Equation (2)
N pilot,N

.where ﬁc,c, j is a beta factor for DPCCH in compressed frames for the jth
transport format combination (TFC) such that S, - ;= 1 when no DPDCH is

configured, Npiwot,c is the number of pilot bits per slot on DPCCH in compressed
frames, and Nyilot,¥ is the number of pilot bits per slot in non-compressed frames
[0029] If a 10 ms TTT overlaps with a compressed frame, the E-DPCCH
gain factor Becis additionally scaled (increased) to take into account that less

slots are available for transmission during this frame. In order to get a good
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slots are available for transm ssion during this

franme. In order to get a good -7 WO 2008/005503
WEABWEA0D7/ 015496 transm ssion quality, the PCT/US2007/015496

transmtted energy per information bit is the sane,

i ndependent of whether conpressed node is used in a

frame or not. Therefore, |6,, is additionally scaled

with the factor 15/ Nsiocs, c: ,8ec =18c G Aec . 15 .

Npi | ot C Equation (3) 'j Nslots,C' Npilot,N where
tﬂ}dsxlsnils,smn igmaaling, thentransmitted endigycoat infotiation b1t is the same,

S0 00 R R et ey SR P nertoe,

,[bee mma@ltﬁnaﬂgaehﬁ&n widh@he €8&br 05/NDgMe:1 s scaled with

its own gain factor. The gain factors may vary on

radi o frane basis or sub-frane pagiss M B;egdl ng on
whet her the E- DO#IT Beg, A0, Nr—ﬁ-%sﬂect |E<elllayt10n (3)
The gain factor )3ed k for t he YKt dlorfsc .Ns

BRI B oL R kg B SRR S oo
t}hbeoﬁyjbégsdd&m@gatl C repeat request (HARQ profile

for_the d&akcarrl ed in this TTl._ The E-TFC describes
(00391 s ze e R AgPEsR 1> thigre,ean b8 OPE & MAre BT DOH(), and

eJdn &f RIS E&Hled laaﬂeit@,r&m BAILIBRERS The ghfiflil ke & may vary on
ansm ssi gn power. [0031] For each data flo

r% ig femebyte pr F'é“;’réfiaéﬂ%h?ﬁlé dapenfling onywhether @P‘ﬁé:ﬂcm is 10
m%relf id Gns, TRRpEARRIP Oﬁ‘hlee%ﬂcl%é@'«ﬁs éé GBONRE & $b CCH is

maxi mum nurrber retran sl ons to use

déﬂmuﬁ&pw tRE¥eank bﬁt fo?ﬁaﬁt Q@m%ﬁﬁﬂudrpoxfl DU YE-TF(E\? carried in
operatl‘r;(ggem nts different data flows. The U

thigfidinpnd dependigy o thadubrid pegmaticrepest wmavsar SROREY profile
fo‘i'tﬂ@ Q%a%g cR¥ribd gﬁ‘%fusl PYE"Fhe E(EFQ des@xribé‘sa{ﬂe iigé UPlhe transport

First, a "reference E-TFC' needs )
b kewmédm & {A4. Whhis perameter t_he:rretoreamﬂwcem theerequired

tlfaggﬁfgsqgn JverA list of reference E-TFCs containing up
to 81ref erEengle‘ E-TFCs is S|gnal ed by higher | ayers.

[008d] r ef erlBorceads 4w flow (BBAC ot Bawashighes éayes's pengiobfigure an
I{(%Vlgng.l gofﬁeTF'§ -lﬁgf{(% @r&%{ e{r}%ﬂ%ﬁa 35@8} Qfset and
sel ec re er

t erm ned for
m@iﬁﬁ@llasumetm%thtra}snnmhbps to Aed forethis MEAGad flow. This

c4n4 i)e used to fine-tune operating points for different data flows. The WTRU

determines the gain factor £, 4,% based on parameters signaled by higher layers,

(e.g., at call setup).

[0032] First, a "reference E-TFC" needs to be determined in the WTRU for
the E-TFC carried in the regarded TTI. A list of reference E-TFCs containing up
to 8 reference E-TFCs is signaled by higher layers. The reference E-TFC is
selected as close as possible to the regarded E-TFC. Then, a reference gain factor

Bed, ref 18 determined for the selected reference E-TFC as follows:
Betrey =PBe Bt Equation (4)

where [, is the gain factor of the DPCCH. The ratio Acdreris derived from the
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where f3c is the gain factor of the DPCCH. The ratio

Ad,refis derived fromthe -8 WO 2008/ 005503
WEANBWEA0D7/ 015496 par anmet er DE- DPDCH si gnal eRICHYS2007/015496

hi gher | ayers for the selected reference E- TFC. Table

2 shows the nmeaning of the signaled values for z

E-DPDCH. The reference E-TFC concept is used in order

to avoid the signaling overhead which would result

from signaling a AE-DPDCH val ue for all possible E-TFC
rorameler AlGDPLCE, signplrdsby dishardaypeactor dhpiselasied reference E-

TFY.| Pablbe BREGE the tadffing ol@He binaldl +8R{ed For AE- ﬁ?@dﬁ The
27 134/15 26 119/15 25 106/ 15 " 24 95/ 15 23 84/

reforenge - TFE cqepbis yepdgp/order tooavnid the swahngweﬂlepd which
whedd PesulOrdid éi?’l’l?.ﬁé% 3MBDPDEIBYAR for §11§)Us§igle BAPC values.
24/ 15 112 1/1T85 1 19/.15 [15

9 17/1%
Signaled values for Quantlzed amplitude ratios
AE-DPDCH A s = Bea ! B

29 168/15
28 150/15
27 134/15
26 119/15
25 106/15
24 95/15
23 84/15
22 75/15
21 67/15
20 60/15
19 53/15
18 47/15
17 42/15
16 38/15
15 34/15
14 30/15
13 27/15
12 24/15
11 21/15
10 19/15
9 17/15
8 15/15
7 13/15
6 12/15
5 11/15
4 9/15

3 8/15

2 7/15

1 6/15

0 5/15

Table 2
{0033] However, this reference gain factor cannot directly be used for

scaling the E-DPDCHs, since the reference E-TFC does not reflect the actual E-
TFC in terms of number of data bits contained and number of E-DPDCHs
required for transmission. Furthermore, the HARQ profile needs to be

-9-



7 13/15 6 12/15 5 11/15 4 9/15 3 8/15 2 7/15 1

6/15 0 5/15 Table 2 [00331 However, this reference
w@a008/065503 or cannot directly be used for scal PemyUSIIE7/015496

E- DPDCHs, since the reference E-TFC does not reflect

the actual E- TFC in terns of nunber of data bits

cont ai ned and nunber of E-DPDCHs required for

transm ssion. Furthernore, the HARQ profile needs to

be -9 WD 2008/ 005503 PCT/ US2007/ 015496 consi dered.
cohélQereld. Therefore, for the E-TFC to be transmtted in

0488 por ar S5t ¥ BEa Ly TR, PE GBRpmwRTAs e TTI under

AGhEQWSon {thegis RAFCY, < eSnpsit ,varim B ted
coO Ahar g/ ZIIOEqugtl on (5))_ 2 e, r%f a\f\iere Lee refi,]rharq is computed as

folmwg;er of E-DPDCHs used for the reference E- TFC, Le, ;

is the nunber of E- for the jth E-TFC,
Ke,ref is the nunber|lgf K. hi Q)j the reference

E- TFC,Be(KE,hzjzrq rsﬂbcheef Y el T s{ of the jtRquation (5)
E-TFC, and Aharq is ¢ ef)ffset for the speC|f| c

dat ro to be tr ed "MAC- d )
e Qo s AR R EAIE ﬁ%’é@?’ﬁ%&ﬁ% refdgoncgp T Ty ie the
nuhahdieT E-DPIROReruseliffsethesl BEFC M., A8 the Binfbel of Bata bits of
4 4
the reference E-TFC, K. is the number of data bits of the jth E-TFC, and Anarq is
the HARQ offset for the specific data flow to be transmitted (so called "MAC-d

flow") as signaled by higher layers (see Table 3).

Signaling values for Power offset values
Aharg Aharq [dB)

O DO 100 i OV O
(=210 1 VAL o (6§ o p]

Table 3
Lerefand Lej represent "equivalent” number of physical channels. Normally they
are equal to number of used E-DPDCHs except for two cases:
1) 2 x SF2 case: Leyer and Lej should be 4 instead of 2; and
2) 2 x SF2 + 2 x SF4 case: Lerer and Le,s should be 6 instead of 4.

Therefore, the calculated f,; ; j4y, must be scaled by a factor of 2 for SF=2
codes. The unquantized gain factor By ;.. is set to N2 x Pead, j harqfor E-
DPDCHs using spreading factor 2 and equal to S,y ; 44, otherwise. The ratio

Bed k,jug! Bc is now quantized according to Table 4 to obtain the ratio

ﬂed,k, /ﬂc

[ Quantized amplitude ratios
-10-




33 22 11 00 Table 3 Le,ref and Lej represent
"“equi val ent" nunber of physical channels. Normally

w0 b@g/00mpe equal to nunmber of used E- DPDCHs exBE€pPUSI007/015496
two cases: 1) 2 x SF2 case: Le,ref and Leal should be
4 instead of 2; and 2) 2 x SF2 + 2 x SF4 case: Le.ref
and Le,J should be 6 instead of 4. Therefore, the
cal cul ated /3ed, |, harq nust be scaled by a factor of
Ifor SF=2 codes. The unquanti zed gain factor j3ed,Kk,
j,uq is set to|42 X fled, amy for E- DP usi ng
spreadi ng fact pr—2—and—e CAQQ451§Q et4hare{ ot herw se.
The rati o NedH—fuea—+ /F Row—guanti-zed
according to Table—4—t

CD

g
;2 .
TS

o obl25  ne ratia led k. //"c
Quant i zed anpl |tude ratiosi3¥13 wo 2008/ 006503

PCT/ US2007/ 015496 fled k 1¥9A5168/15 150[/15 134/ 15
119/ 15 106/ 15| _95/15 84/ 4867155/ 15 67/ 15| 60/ 15

53/15 47/15 W2/15 _  95/15
84/15

75/15
67/15
60/15
53/15
47/15
42/15
38/15
34/15
30/15
27/15
24/15
21/15
19/15
17/15
15/15
13/15
12/15
11/15
9/15
8/15
7/15
6/15
5/15
Table 4

[0035] During compressed frames, the E-DPDCH gain factor B4 i needsto

be scaled as follows. The factors applied for the scaling the E-DPDCH have been
introduced already in the E-DPCCH section above.
[0036} For 2ms TTI, the gain factor used for the jth E-TFC in a compressed

frame is given by:

L K, ; N,
,Bed,c,j =Fec,j Ped \j ” \/ w108l ploh e ; Equation (6)

Le, Jj K e ref N Pilot,N

where 5.  ;is the DPCCH beta factor in compressed frames for jtr TFC
-11-



38/15 34/15 30/15 27/15 24/15 21/15 19/15 17/15

15/15 13/15 12/15 11/15 9115 8/15 7115 6/15
wWGLW3/0T3#d e 4 [ 00351 During conpressed franes, PCTES2007/015496

E- DPDCH gain factor Qed, k needs to be scaled as

follows. The factors applied for the scaling the

E- DPDCH have been introduced already in the E-DPCCH

section above. [0036) For 2ns TTI, the gain factor

used for the jth EETFC in a conpressed franme is given

( ﬂi@d ; S| %vhen APDPICHAY coltigBleds; wpllﬂtfcllg @hé:nuinber B¢ pfled bits per

ee'ref Equation ) e, e, ref NpjjO

sloMy BPCOH & compsedsbe ﬁQ‘BQEEH Nyed @ if aied ﬂﬁndb@r OPNGIEEELPer slot
. frames for jth TFC -11 \\D 2008 05503

1n e EBEB{PPFB@_ gfrappes, ppd Noygis,a- 18 \Hhe MHHLEPEEPTYX slots in this
cofipRbigtireghe. NIl ot, ¢ is the nunber of pilot bits per

[0037] For 10 ms TTI, the gain factor used for the jt* E-TFC in a

compressed frame is given by:

. Le,ref Aharg[20 15-N pilot,C i
ﬂed,C,j _ﬂc,C,j 'Aed : 7 -10 ‘N ’
e,J e sref slots I " 4Y pilot, N

Equation (7)

where ﬂc’ c,; is the beta factor in compressed frames for the j*h TFC (=1 when no

DPDCH is configured), Npilt,c is the number of pilot bits per slot on DPCCH in
compressed frames, Npilot,n is the number of pilot bits per slot in non-compressed
frames, and Nsiots 1 is the number of non-DTX slots in the first frame used for
transmitting the data.

[0038] Note that in the 10 ms case, retransmissions on E-DPDCH also
require scaling when the corresponding initial transmission overlapped a
compressed frame (but the frame with the retransmission does not). When the E-
DCH TTI is 10 ms and the current frame is not compressed, but is a
retransmission for which the corresponding first transmission was compressed,

B..r,; representsthe gain factor that shall be applied to the jth E-TFC as follows:

15

N, slots, ]

; Equation (8)

Bear,j = Peaj"

where ﬂed, j is the gain factor used for the jtt E-TFC in non-compressed frames.

[0039] The prior art describes the principles by which an E-TFC selection
procedure should follow, but fails to describe a specific method and apparatus for
determining the actual SGP. Thus, although the prior art requires the
computation of an SGP, a particular method or apparatus for performing such a
computation is not described. Although more than one approach for computing

SGP may exist, a method and apparatus for computing an optimum, G.e.,

-12-



slot on DPCCH in conpressed franes, Npilot,Nis the
nunber of pilot bits per slot in non-conpressed

wo e@smessonnd Nsiots,c i s the nunber of DTX sl oPGI/UR2007/015496
this conpressed frane. [0037] For 10 ns TTIl, the gain
factor used for the jth E-TFCin ' a conpressed frane
is given by: A Le'ref Ke,3 1QAharg/20 15 Npilot,C
i5ed,Cj fc,Cj ed Le,j Ke,ref Nslots,! Npilot,N
Equation (7) where,pc,c j is the beta factor in

“nmatipnas’ ed“Highestspriarity’hSGP bs dé@rdds1l when no DPDCH
is configured), Npllot,c is the nunber of pilot bits
per slot on DPCCH in conpressed franes, Npitot,Nis

[oDhe] nunber of pil ot bits pSUMMARYN non-conpressed

dNS|ots is the TX slots in
lobﬁ@m f1 1 s e pegenidayepgon iy nﬁfﬂ? fl.na@t%eﬁé gelegting an E-TFC.
Ah BEBlis N@t Gotthéﬂllgﬂeétl'lﬁiyl&m&ﬁﬁﬁ,y BELFANRSA S OThe BGP is

I% QPI%H require scaling when the corresponding
calqlateq a §’ﬁr ssion overlapped a conpressed frane

(but the frams W thgdhe retransm ssion does not). Wen

SERe=K&, ,QCH—:Fﬂ—ﬂ-?—-}e—nvﬂg%——gh avivareRGtis Arsemeinggraot, Le rer is
conpressedLe,but A ey FetT ASmi ssion for which the

correspondin Lrst transm ssion was conpresse

thegapmRey of FiIURGHS vird fon A selpctest efrRneen BTG K is the

nt&ﬁBbi; & 4tQ Vi ithd réfeddiee T THY, NQWSIs an'LfIA_%Q Bﬁ’bet for a specific
Equation (8) _Nslots,.I where [ ed, | t he gain

dag;cf?w to betragpmitied jos signated by highar é%YﬁfFe%%@ eﬁed ref 18 a ratio
ddriviiiEPom d PA3Metth ARDPYCH Stg88€ b, Bshdr8 &rslfapma see'iected

by which an E-TFC sel ection procedure shou?’d f ol
reﬁQ}lenF%lEr'E €0 describe a specific nethod and appar at us

for determning the actual SGP. Thus, although the

prior art requires the conputation of an SGP, a

[09521 i cul ar et HBBIBF RBBEREPTEIONDFBHEPRAWINGSh a
[0Bggput at 'ﬁ%&éd&%ﬁleé %ﬁﬁﬁfs%%?dm dfﬁﬁe%@aﬁ‘ﬁ&?n%g;gﬂh%g%om the
or an

approach utin exi st, a net
foapwmgadmran@é ammfemgecbsmbpilmnm givendy way df2xample and to

be understood in conjunction with the accompanying drawings wherein:

{0044] Figure 1 shows a 3G cellular system;

[0045] Figure 2 shows an EU protocol architecture in a WTRU;

{0046] Figure 3 illustrates a MAC-e PDU generation;

[0047] 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;

[0048] 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;

[0049] Figure 6 is a flow diagram of a process for generating a MAC-e PDU
by reducing multiplexed data;

[0050] Figure 7 shows conventional uplink spreading and gain factor usage
for HSUPA;
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WD 2008/ 005503 PCT/ US2007/ 015496 " maxi munt' or
"“hi ghest priority"), SGP is desired. [0040] SUMVARY
WO 0@80p550he present invention is related to a PE/NSWOTH15496
selecting an E-TFC. An SGP is set to the highest
payl oad that may be transmtted. The SGP is
calculated as follows: SGP = Ke,ref . L A2 SG
| O-harg/lo , where SGis a serving grant, Le,ref is
e, ref ed , ref the nunber of E-DPDCHs used for a
[06&1lect ed FRighwsei#c8DELTE tagether; aré 8 flomediagpamyenf agprocess for

a bits of the r T a
asif Eaerheion i R RapeE g Bhd preselP BivtrtRnl Bl
[0852inal ed Higulu 9hea flosy dingrammf adprbcess for scheduinginformation
rived froma r, AE- DP S ed by high
W&E?‘é? Q6 3 0rar 1R Jrik e prefentiny “‘é&’rl}’%‘c [030/425 “BR EF
DESCRI PTI ON OF THE DRAW NGS [ 0043] A nore detail ed

o BEY oRER s dh Hed SR BN of BB rRSE RS MRS paENTs
[oewsztﬂr/:fa%/ ) gff;%?amag ;thla Rerrhinoldisy "WITRIEtincltides bgfzm IIL:Utdimmad toa
s BRI S e F PR e S LPBri LFObASToBil SPR-ciher Jt & pager,
ot UtaLPERle dFideick 8apAalIR of Bp&anm@Un a Wwi2eK6d eIEvlgtbﬂlﬁeI& When

ill'ustrates a MAC-e PDU t 047 4
refeed 19 BFHEg it (6 tArpIRALGEL PRgF SGRIHE RGeS 8 Berikited to

a mdgl-@rétéﬂé d?)%tf&lfér,r% hE@éQ@s ?@Fﬁ*ﬂ Bi' aﬁ§7 ofitdiagpt efindehcing device
non- schedul ed data allowed to be transmtted; [0048]

inm wipeless envizpmanentk di agram of a process for

098BFT ati ngy SerftDifSvertiond YR5¥i08S NG ﬁBﬁldﬂH&lnﬂU tus f
[am)rljnt of n%/ﬁb%chedul eed dz?t gﬁal |owed to Spparatus for

determiningthe Paybpudpr g speeidicd G s F; Q*h%‘ﬂpgﬁ}%‘ieé?mamventmn
cl'Wo?&se:§ Prétgéolgﬁ?g ﬁﬂ.[t' (?@ é%fcl?%n@%ll sBdy el Hidler to maximize

exe 0050] Figure 7 shows conventi onal
hwblpmmgpd%fadﬁrﬁgsmngmn factor usage for HSUPA;, -13

[0056] The maximum PDU is the maximum supported transport block (TB)
size (or EU medium access control (MAC-e) PDU size) in the set of allowed E-
TFCs.

[0057] The remaining available payload is the remaining amount of data
that fits in the maximum PDU.

[0058] The SGP size is the highest payload that may be transmitted
according to the SG and a selected power offset (PO).

[0059] The remaining non-scheduled payload is the remaining non-
scheduled grant value (per MAC-d flow).

[0060] The non-scheduled payload is the sum, for all non-scheduled

dedicated MAC (MAC-d) flows, of MIN ("remaining non-scheduled payload", non-
scheduled available payload), (i.e., the smallest one of the remaining non-
scheduled payload and the non-scheduled available payload). |
[0061] The scheduled payload is the amount of data in ‘the radio link
control (RLC) buffer of all scheduled MAC-d flows that is allowed to be

-14-



WD 2008/ 005503 PCT/ US2007/ 015496 [0051] Figures
8A-8D, taken together, are a flow diagram of a process
WO 2008/008503R t r ansmi Ssi on i n accordance w th theP@r/ES®nt/015496
invention; and [0052] Figure 9 is a flow diagram of a
process for scheduling information w thout data in
accordance with the present invention. [0053] DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0054]
Hereafter, the term nol ogy "WRU" includes but is not
muiitipléed] withathelsighestptigritgndelddtd MACAbAbWwe station, a

oQdicr Ty BEVar AeF AFH bR, G dréofala iklieh APk (FDD) is

sighialed Q:S|Sa meo nha tpo“mm@ﬁset afﬁguxﬁd repré@heathe poweh abffset
erm no O i ncl udes te
be{“’éseena ORB @ "B“ea 2‘?’?@ ?P%H referenge ggbégi(?ﬂomwer vel for a
givYE e T%ﬁé powek oﬁaértﬁmﬁauws :&ew&@chtlwb ﬁaéMeﬁa(hj&asluahty of
envi ronnen € presen Inyenti on provides._a
seRges) §°§han éb&a%’g‘?ééi flgw whengarrisipioppdna Mase £HU and
suBs&RRELTY 6 tBEcofreEbBRTIAR t6ded ddgn ﬂs&wﬂénéﬂ&‘@mdﬂi{a (CCTrCh)

chooses _a Frot ocol data uni t size by checkin

of ap B Aagicated el (5 DRE 'mpze Poweg Rifpptsappstbetappsiated into

Bdth FR&okS thatgre hARPH] tHEBasBARY BBPH 23 idt & HEBE1ATAB power
. supported transport bl ock (lgPI% Si ze hp EU medi um
e%?é% 85 Uk ¢nde shapppls: )chpety DEDEHS and RPGEH &1 vedeland) code

dnﬁsm-'ﬁ':ﬁ%lmf)lgoas:zazss-r(w dﬁﬂﬂ) PIE &Y(ﬁ*elf@@lﬁgﬁﬁﬁ{te 3fle tEadABtter.

remai ni ng_anount that T he maxi num

Theyeferenos @}Dfmlé@@rzé’fsp% ig signpledriedhepA\NR3 A fiont 4dleast one
refé?é(n&% t11" Lgéﬂls[sgi?%g;f Qbrﬁxgd&&lw 6f i ﬁﬁguﬁuﬁ?% Q?P%@H to

ower of P remal nl ng non-sc

‘}Honwelsratttmthaérthe WHEh mllw@mwfog sghedulafl deta in the
g . IS AP it R
suppméthle@hlemlm (of thetbesithfprmmat- fgx_:ﬁmj@@dnmyﬂr@azﬂussm

e ,
OFFIECH et A i it IS B

vaiwon the heetahed gealoof] thisl mepraybl inzentiof GO ﬁd]seréhteaﬂ qloesiblecpower
IS I he .anount

=cfi i Aolnh ol g7 a1 TanhafoR liEh efilie inte

anldsﬁm:l ﬂm/\eme tonbimation that would result in “most” data sent,

[0064] Figures 8A-8D, taken together, are a flow diagram of a data
transmission procedui'e 800 in accordance with the present invention. In step
802, a MAC-d flow with a PO is selected that allows highest-priority data to be
transmitted. When more than one MAC-d flow allows data of the same highest
priority to be transmitted, the selection of the MAC-d flow may be performed
randomly. In step 804, based on the MAC-d flow selected, the MAC-d flow(s) that
can be multiplexed are identified and the MAC-d flow(s) that cannot be
multiplexed are ignored. In step 806, based on the PO selected, E-TFC
restriction is performed and the maximum supported payload, (i.e., maximum
MAC-e PDU size), that can be sent in the next transmission timing interval (TTT)
is determined. In step 808, the "Remaining Available Payload" is set to the
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-14 WD 2008/ 005503 PCT/ US2007/ 015496 nmultiplexed wth
the highest priority selected MAC-d flow. [00621 Power
wobdosoosses tri bute, (in frequency division dupl BRT/UFDD)H15496

is signaled to a WIRU. The power offset attribute
represents the power offset between one or nore

E- DPDCHs and a reference E-DPDCH power |evel for a

given E-TFC. The power offset attribute is set to

achieve the required quality of service (QS) in this

m AT GImf éWom&lpafywafdi éa sﬁép:ﬁﬂ&) iftha uﬁ%ﬂl%ﬁﬁﬁsion overlaps

se uentl t orres [ ded co i.te
with 2 Eriesasmade (M R s B e airent o it Reind dovn.
[0065]DCH) OGS sihisviel inthhs phftsBishe Banid Alesdent ad almg@er power,
Bet a fag%ors tgﬁt are use in the_base band

asfimpared frnpEpal yRcompresse frevef sfméﬁfe@ﬁe’c?%@%bl%‘ﬁh@ ‘gealed”

toIHES tHé pEERRES 0 2OM RSB Ut Vb s@a&% ae Qenuzﬂbﬁbél' zﬁfjustment :
mul ti access (WCDVA) FDD before feedin

The, DK tcs%ﬁsHQW?re?SS“n??f% fqreﬂ@r SAcE £ OPITFEIRERS st sctual

DP@GH gaalaefh b &Jiﬁpl\%&la haméhih€afle %I%t ;fo%fe%f ence

The SGis sinply an indication'o he maxi num

[OQG@PDCH 8 stepr1 3. the selreduled gramtpaylasd (ﬁm is setdpltbhighest
palyotP Ehdt0¢ars B8 Qgé'ﬂxsergltg&f 8cdoRdinpCo {1 é@v\%ﬂ@ the selected PO as

transm ssion. The SGis provided to the E-T
fodewact i on function to support the sel ecti on of t he

"best" forma or t\ae upcom ng transm ssion. [00631
VWi | e reesmes( )e ahhdconstraint of conpl £Egh%8on (9)
with the SG vaﬁue tIWelZprl mary goal of the present

invention is to select all possible power setting

conbi nations for a given E-TFC, (depending on which
data.is ava| I a end the one conbi nation that
woul d re E@TBF%%?% sent, [00641 Figures

8A- 8D, taken togetﬂ?e adl e a fl ow di agram of a data
transmi ssion procédard“800 in accordance with the

present invention. In step 802, a MAC-d fl ow WEgkation (10)

PO is_sel ecthed that allows highest-priority data to_be
WhqTs TR TE (5cEhoy R THUPC AIREFISdrRETIARd. Gransrabloshsizel aad j is

th8leoh 8 FUTEF QI thA€ Sh a&s @l&é h&a}&ﬁl&e sﬁb?&%ﬁi!l gﬁ?ﬂmadt e SG =
sel ection of the MAIC):p | ow rna\%/h e_per
g

MIN(Rob {Bsiee). .08 tbegamofas@a obthe RECWE: Asprreviously disclosed:

sel ected, the C-d_fl owms) can e mul ti pl exed
are identifie m*'?he"*mad“ﬁg at cannot be

mul ti pl exed are ignored 6 based on the PO
sel ected,p E- TFC st ri qr@h eper fionpeg/2a
maxi mum gﬁ'ﬁrb’(}i"ﬂed ag; » frralg’l mim Ehpddtfon (5)

Thus, when g, -A,, ., of Equation (4) is substituted in Equation (5) for g

ed ,ref :

L K, . 2
ﬁezd, jharg = ,Bc ed oef Zref % e.f . 10(8harg/20) : Equation (11)
e, ref

2
where 10(#ara/20)° _ 1 gakarg/10 Equation (12)

In accordance with the present invention,
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MAC-e PDU size), that can be sent in the next
transm ssion timng interval (TTlI) 1is determned: In

WG L@p/08383 t he "Remai ni ng Avail abl e Payl oad" i BCHEB2000015496
the -15 WD 2008/ 005503 PCT/ US2007/ 015496 maxi num
supported payload. In step 810, if the upcom ng
transm ssion overlaps wth a conpressed node (CM gap
on 10ns TTl, the current SGis scaled down. [0065] CM
is special inthat parts of the frane are sent at a

hi gher povver/j’cz as conparedLLQ n&g&! uncqm'pressed

f pres
t h:ngfese%é dearfICM @dﬁfn sﬁa Vi rngloas a

nuneri cal adj ust nent. The DPCCH povver assuned f the (13)
SGin a conpressed franme is the actual DPCCH p tiog

t hesicorrpr g@;epgglrz@rre m nus ft pe yo) ,lejot povwer". [00661

In [

) is set
to the hi ghesg paylfba,deﬁ h%treﬁankbe tﬂQns tted
according to the SG and the selected PO as foll
Aet,J,harg 2 SGP SG = ~ F ; and Equation (9) T@ﬁ“z"‘émn(l‘*)
SGxTBsi zex/ 32 SGP = 2 Red, j,harq Emgtiop (10)
where TBsikg, ) s —Fhe—n%w#eﬁjefen
(transport Block.size)zgpd-101€™ Phe cdﬁa,dered TFC
that supports the maxi mum supported payl oad. The SG =
M N(SGP, TBsize). ,6, is the gain factor of the Hueatign (15)

[Oéé'é]pr evi QHSLé’cogﬂéﬁéeo%ﬁﬂl orfe3 Prt%‘en%d—elanJ’oduﬁer'nf:i of 'thie present

Equation ( )Z)'ﬁS har =

q/ uat | SBSKEY,, Ke.f Thus
quljtall?l?’oﬁh %q “% su tltlut ?}W@fﬁaﬁsgﬂq tﬁpo?loeqsgdposmble
, ~f . 2 2 2 Le'ret Ke,i O~~harq/20)Z , Equat| on

ql(a:htjzededa,lup todras phrt dfcttheritérative procedyrerddscribed above in the

present invention., and thus

SG

SGP =K, Equation (16)
Jef Le,ref . Aed e 10Aharq/10
[0068] This is easily seen when considering that L.jis the number of E-
DPDCHs used for the jth E-TFC as described earlier.
[0069]) For example, but not limited to this specific case, Lej= 1 in the case

of HSUPA WTRU Category 1 where only 1 E-DPDCH with an SF not smaller
than 4 is possible. Because K., is the number of data bits of the jth E-TFC under
consideration, the factor that maximizes the throughput as described is when the
factor TBSize / K. is the closest possible quantized value to 1 as a function of the
configured E-TFCSs.
[0070] In other cases where Lejis not equal to 1, as a function of the
number of E-DPDCHs and possibly their respective SF's as described earlier, the
SGP in Equations (15) and (16) will yield values that do not exceed a transport
block size, (i.e., TBSize), that corresponds to a higher reference E-TFC and that is
not lower than the specific reference E-TFC used in the computation, unless the
specific reference E-TFC is the smallest one.

-17-



where 10(Marqg/ 20)2 _ | QAharqg/ 10 Equation (12) In
accordance with the present invention, -16

wQo@8/0aB38503 PCT/ US2007/ 015496 1 18c 2 1 Le, | PREUSED7/R15496
r 2 Oharg/ 10 and Ped, j,harq Aed,ref Le,ref Ke, j 10

Equation (13) SGP = SG TBSize 1 Le, | Ke,ref 1 A2
Le,r ke,j 1 rMargq/10 ed , ef ref Equation (14) SG
TBSize Le,j = Ke,re f Le, ref A2 ed,rej |QAharqg/10

" Ke,j Equation (15) [0067] In accordance with one
[0V Hf er r e Refextrons sslﬂihtto Eiguﬂ&@ pn ebegnd 14, ifony exvhi MiAC ﬂlﬂ!)w* with a
factor i ze " S U ¢lo
non(—)sscshlegpg%s kethﬁ ﬁ” e Ze Wﬁ% L&Re (!ixtleé ﬁs(yiﬂ)?dofs§ othe value
ofrthe pednty eInpstep eder&edéém sdheduhiabﬂagrlbmd't Baset po tsenim of MIN

CREBERPE o SR dole BRTload gror Shsa e pelable pagfaia) for an
ndeshedikid MAGAdRwW®EY that Le,j is the nunber of E-

0768601 Ff géigr reinbdin sioe 418 Ahebaraed '“flnséngﬁl@étweeds to

beC @fthsnhi®bed, -anH i i hetepagan thk H&Aﬁ’ﬁn ?l—hﬁﬂlﬁﬂ@rpaﬂload" is
where aonly 1 E-DPDCH wth an SF | er  than

deferaainsdato hegerader than the sy e ﬁcbed‘alsfié?rmtsl’wload“ the
"NohesdhleAufed P4y 1080 nd tHN$E AN BE Qb d e ﬁ@&h%u&ﬁl 1% e., the TB

maxi m zes the throughput as described is when t
size can carry all of the data the WTRU can possibly send), the sum of the

"Scheduled Grant Payload" + "Non-scheduled Payload"+ size of the scheduling
information is quantized to the next smaller supported E-TFC (step 822). In step
824, the "Scheduled Grant Payload" is set to the quantized sum minus the "Non-
scheduled Payload" and the size of the scheduling information. In step 826, the
"Remaining Available Payload" is set to the supported payload in the next
smaller supported E-TFC. In step 828, the size of the Scheduling Information is
subtracted from the "Remaining Available Payload".

[0073] If it is determined in step 818 that scheduling information does not
need to be transmitted, and if the "Remaining Available Payload" is determined
in step 830 to be greater than the sum of the "Scheduled Grant Payload" and the
"Non-scheduled Payload" (i.e., the TB size can carry all of the data the WTRU can
possibly send), the sum of the "Scheduled Grant Payload" and the "Non-
scheduled Payload" is quantized to the next smaller supported E-TFC (step 832),
the "Scheduled Grant Payload" is set to the quantized sum minus the "Non-
scheduled Payload” (step 834) and the "Remaining Available Payload" is set to
the supported payload in the next smaller supported E-TFC (step 836).

{0074] Still referring to Figure 8, one of a plurality of logical channels is
selected based on an order of priority (step 838), and then steps 840-850 are
performed for the selected logical channel before looping back to step 838 if it is
determined in step 852 that there is at least one more logical channel from which

to select. In step 840, a determination is made as to whether the selected logical
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factor TBSize / Kej is the closest possible quantized
value to 1 as a function of the configured E- TFCSs.
wWQ 0@30p55b ot her cases where Lej is not equal POI/LS208%015496

a function of the nunber of E-DPDCHs and possibly

their respective SFs as described earlier, the SGP in
Equations (15) and (16) will yield values that do not
exceed a transport block size, (i.e., TB Size), that
corresponds to _a hl(gher reference E-TEC and that is

chagpel bolepes kaa MAE-4 Hew vith a Bersebeduled gramtysed i n

[Ob'hﬁ conpuf ﬁtlé QBserti?h£86n b Ste éﬁ@zﬁ? id %&1&% et!h%”‘i@en?afﬁﬁ% Non-
the small est one. -17 WO 2008/

sct»eﬂvlgézﬁeyﬂped'fwg@esymmg tRethe MAG-& dlow opowha@u thisglogical
chaB.néI ﬁ%% sQ:Bn?ﬂQHe%ﬁé ,%] g#ld‘%ﬁg 15136 08 AHY: 88 from

gran erml ni ng IS set to
the Iaélomkiw@t ipthe seéecgedalnglcall chaneel t8 fdl therMAQ\b FDU by choosing

th% Egﬁln‘g: %Igng n- SC egh$e%l %gyaﬁg&g&?%%‘gélatyC E{éhc}u{l IC? less than

M&Nﬁ'ﬁ%@mwmyhédlﬂeél Paylnadi', s&haidabled Dalbd- fbr this logical

L’%e N u’%’tengaqgﬁf%Alvf ilh%lﬁl ﬁ%}qggc?t)r& ‘Jf‘{g aﬁltél mgli e% g’otch%t&{ which

PDU sire ptcalpd&Zﬂlet laegésRammiunitiod dAvai 1t #bheceRsgtiydtathetls for every

det t ater than.th of the
st o ton P RagF binesntiiune B Rk atr Fppracted from the
Remdinitf AxailabkePayloadtant itesHipakining Ndi-eshedulénPaylocad"

the TB, ,si car all of the data the WIRU
(tagg.n %&?WWE&%@@W}%% the "Schedul ed G ant
[0&a81l oad" Iﬁthé\laate%ﬁﬂﬁaubﬁ df Besfl 840l istnegaagve)fant REC PDU size is

chegdul i ti,zed_to the next
chgsei frgp %t? i«‘i?fg d @sfﬁ changeldg fitkshe MpGme PDU
by c%h@ﬁ'llg' e I@Hﬂilzepﬂidt G’es th 864t drothFoftiAR b HieH 1§1é§!; than

n- schedu Payl oad" and the _size of th

MRS h ool Garmia bagipad Avadls biso Babe Hor tine tagith ghannel,
"RAYSH ihaty ﬁvEﬁMﬁl@qdaylb§d'§ &lteh CB4E8§Fe I8 169995 E(ﬁ&l&ﬁ%\bﬁﬁﬁ PIU size

t he next smal | er sugport ed In step 8

prayifles dihet lasgethamgnnt gf Idmt%,r ttaﬁu @qugarystmphmlt &ar evesmn size
allofed. ReNRS) BB0AYRY ¢ e it 's&bhtacte%i from the
determ ned in sfe 818 t at s dsum ormatl

"Rewsnﬁm szné@de tP@Yb@dt' ' raatdsthﬁt’ 'Sd@?dwl?@l fmt B@yload" (taklng into

ﬁgﬁ&g ghhe Payload" is determned in step
ac% 81% reater t)han the sum of the "Schedul ed G ant

[OPE oad" Iﬁn’fd i IdetertNmedsishetbpl 852 Phpt dhdte @re eng mdre logical
chlﬁnéiszﬁ) §ARcC Aoy, aaﬂ(i 1Pft fsh(?etg%"ﬁléj]?n \é\[g%uSggnthat scheduling
information needs to be transmitted, scheduling information is added to the
MAC-e PDU (step 856) and the smallest E-TFC that can carry the resulting
MAC-e PDU is determined (step 858).

[0078] Ifit is determined in step 854 that scheduling information does not
need to be transmitted, the smallest E-TFC that can carry the resulting MAC-e
PDU is determined (step 860) and if the padding allows scheduling information
to be sent, it is added to the MAC-e PDU (step 862). Finally, in step 864, the

maximum number of hybrid automatic repeat request (HARQ) transmissions is

-19-



possi bly send), the sum of the "Schedul ed G ant
Payl oad" and the "Non- schedul ed Payl oad" is quantized
wao eoogloesspext smal | er supported E-TFC (step 832pCT/UB1067/015496
"Schedul ed Grant Payl oad” is set to the quantized sum
m nus the "Non- schedul ed Payl oad" (step 834) and the
"Remai ni ng Avail abl e Payl oad" is set to the supported
payl oad in the next smaller supported E-TFC (step
836). [0074] Still referring to Figure 8, one of a
sePiotha bhi¥intifm la@girpiheah atin@ls ninb&alf HARQ thasafisfondbf the

rjori ep 83 dthen st eps 840-850
ng{*& prﬁ%ﬁ?%‘?fjrfg‘ﬁ %P"?h@e‘?eﬁe c}ﬁ‘i‘w SEWRfnel before
[007HPi N Pasdcel @ iShaTovB ABagrbhnd bf h&iatd&é@r goheadling iatd@ation

852 that there is at | east one ngld% I ogl cal., channel
transppisiiendfocadyire 08 dp aceqrdapes; Wit phe prsend inyenfion nlfie step
9088 ¢ astdrMminbe LR sdi@udiabaatRthdttf 4o be #:ndBitted without

2008/ 005503 PCT/ US2007/ 015496 channel bel ongs

t
damsha "erRmPLeRl " KRR meRlain stpoirhirtep §30K e MAfee PDU is
ﬁlﬁatn \%{tﬁ' ﬂ?et b&ﬂad%ﬁm%t fiffodfibs (RSP éiﬁ')eanci hRe' sﬁﬁwﬁgsﬂlm@m is

dul ed Payl oad" correspondin

clonti GHmALE THon tysdataliosners %sowpm flane (no data),
hER8E 90 et 84 %he ABoARERH BPH.P BAR: 18 tH00MRmation

set in the ted | ogi cal channel

elqr@elfﬁ (LE) fﬁmﬂm@ﬁeetpfwsb@ed}ﬂmgsﬁnfgmmenmhﬂ ‘FeDPRYIH Info.”
THdS }é%)sdrtt G‘Pam lfg% efcli ucf%‘gﬁs‘ﬁ@?ﬁ& hﬁ‘oﬁﬁéﬁ?ﬁ gﬁ‘%nhanced UL,

M N(™ Renai ni ng oad", Aval
wheyeby bhe Rlﬁgu seanals eazameters tmmlﬁg iy aetiting wp and running
mEawed") (step 844). In order to check which PDU

Si ze provides the | argest anount of data, it is

008 essar Embpditeenks f or every size allowed. In step
846 h
chal- tR: rr&a %Htﬁ%&%?gé g%?%ta%aén{h g}éd ¥ Wﬁﬁi&%@g& W ¥mat
condbiastidre RHIEC ) Pehd mathod c@trainsmgg Betitingac scdwduhngegrathagload

e Q7 e, det nat| of step 840 is

(Sﬁ?gg %@gehl%'ﬁ)‘ ]@']:gbﬁtg‘f’lg‘éarf ng tefir‘ omthe all owed

set 2i n t Thesakbtinidedd bmbodahenthanwidreio the ISGPHe ciGlsted as
foliDU- by choosing the PDU size that gives the nost

Mint  of data which is less than MN ("Schedul ed

Grant Payl oad", Avail able Data for this | ogical

channel, "Remuaining Avail abl e Payl oad") (step 848).

| n obfex IBsizenefK whilere Billisa zervippagriates 7Bz isa gosisport
Sﬁﬁo‘ﬁm—%z-da‘ra,——i"r IS necessary to check for every

size altdwedrea | n step 850, the corresponding bits if
blocli]iym Ehastupki'to{rﬁaicets%dmfagn%nu}nhseupported payload, [, is a gain factor of a

dedicated physical control channel (DPCCH), and

L K, ;
Bea, jharg = Bed ref eref &J_ .10Ahara/20 where Le reris the number of
Lej VEKerer

EU dedicated physical data channels (E-DPDCHs) used for a selected reference
E-TFC, L.;is the number of E-DPDCHs used for the jt» E-TFC, K. s is the
number of data bits of the reference E-TFC, K. is the numbe:r of data bits of the
jth E-TFC, and Anarq is a hybrid automatic repeat request (HARQ) offset for a
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"Remai ni ng Avai |l abl e Payl oad" and the "Schedul ed G ant
Payl oad" (taking into account the MAC- headers).

WO O®3Mpssh it is deternmined in step 852 that tPET/ESENB015496
no nore |ogical channels to select from and if it is
determned in step 854 that scheduling information
needs to be transmtted, scheduling information is
added to the MAC-e PDU (step 856) and the snall est
E-TFC that can carry the resulting MAC-e PDU is

speéifie daita Bl w Sl 1RPtr8a8mittt@A48jgrdled byilsghiat Riygisied in

. step 854 that scheduljng i nformati on does not need to
be transrh t‘%‘?f,h"aﬁge’ghﬁf?%t EY"'??—*@H% Fatr Gl * Parry VHRES Aedret

. |t - is d ' . if-
is b0 0eBM  PeF 5 pe e er it D APLRiEBREH F kBl or the
selectedsrafeibnde TR MAC-e PDU (step 862). Finally, in

steg 864,,.the nmax| nunber of hybrid automajic .
repéat reogSest (PR m&ntrang i SSi W&Ofigner?tlg V\Og Wherein
2008/ 005503 PCT/ UZg07/ 015496 TBSizet ¢, t.he maxi mum

SGrsrl, Lhe i 2 #.ssi ons of the
HARQ pr of ilepsy ozt he - MAEE 1 ows Kelrect ed for
transm ssions. [0079) Figure 9 is a flow diagramof a
dat 3 | esgyachediiy AL BHIRL kel dEiiSston
procedure 900 1 n accordance wth the preg&ent
invention. If in step 905 it is determ ned that

schédul i Adpeimetdrodeas igranysoneofrmbedinsrits eandip whegein SGP =

t Ycontrol -only" HARQ profile is sel ected

M@ﬁﬁl)’g%ﬁzg)?he MAC-e PDU is filled with the

schedul i [ j o . t
ok }E%n- § el o By oSy o RS A OB RS

(AT oF tion is sent alone (no data), then the POto

be §slegting ardediented ebamne]pedivpy aegesRrEntrel (MAC-d) flow with a

- QEfLBE | L) o t Srhadyl i ng
poIk'(}r%%or mat {%L tl{l%’lrﬁ t Ee s}(ék '%%’%Cﬁq}l!ﬁg%%{é@h}f{ﬁ{ag par tg éf'of

an RRC- | Fpemefihpdaif ethhodimmegt¥ sthenein when meare dhah ope MAC-d

. ' | .
A AR R et e KR phbsef 30 B S RELARER e Bigption of
theMagdrflawsis perfarmetdheddomlgel ecti ng an enhanced
upt ok (Bl hEARIP b REEL: RIS PO e
met hod conprising setting a scheduling grant- payl oad
( SGPasedon bikze MABesflowpaglecizd, identifyong the MASRE fliow{dhat can

be multiplexed; and

ignoring the MAC-d flow(s) that cannot be multiplexed.

10. The method of embodiment 9 further comprising:

performing E-TFC restriction; and

determining the maximum supported payload that can be sent in a next
transmission timing interval (TTI).

11. The method of embodiment 10 wherein the payload is set to a
maximum EU medium access control (MAC) size.

12. A wireless transmit/receive unit (WTRU) for implementing the

method as in any one of embodiments 1-11.
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2. The met hod of enbodinent 1 wherein the SGP is
calculated as follows: SGxTBsizex SGP _ Q where SG
WO 2008/08%0%i ng grant, T~size is a transport 2 ReTUS2007/015496

j,harqg bl ock size that provides a maxi num supported

payl oad, 6¢ is a gain factor of a dedicated physical
control channel (DPCCH), and , ed, j,harq = fled,ref

L, Ye K 10oharqg/ 20 where Le,,efis the nunber of e,]

e,ref EU dedicated physical data channels (E-DPDCHs)

lJSeO|13c or Arﬁeﬂﬁﬂt (ﬁdseleﬁ:ftﬁx?ﬂﬁﬁ GnhEnéEﬁGa 18k (BEUS ti‘eﬁﬁsport format
used for the jth TFC Ke, r ef

naﬁﬂﬁ’é@rT}S@ dhe qnefhod comnriangef er ence E- TFC, Ke j
i s tdaptins ARhe@hlifd bRt fay164d (StEP) dottheEidh&st %;&qjoald that can

harq is a_hybrid automatic repeat_ reguest

begragamittgd, Wherein theSeHd sy wdeete WQJQZ@O(?/ 015496

specific data flow¢e be transmtted as signaled by
SGPghef, ) yas—%—ﬁ»e—%qfwb&rbc&ﬂnems@viﬂmm Leyeris
6, d, ref o Loy M2s f - 10VAEIE Aed, ref is a ratio

derl ved from_a paraneter AE-DPDCH signal ed her
theyumber of Huldlediwted misical Sebh cbamnaRE- PO whed for a

se@&@%i@fa&@@@‘!ﬁ‘@ % rePisHE Bﬁﬁber%?dm%ﬁts prhe ré%?ence E-TFC,

Ke, ref o K e, ref
Ahnretlmaybnd@mgmaﬁa@rrepqaf«mqu@stﬁHM%) offset | for:a specific daft flow to

beBhaRiA5d kY HHa10f Snglgl‘?&bﬁ$ﬁf? 363 A, AP Lra¥iiglifed from a

as In any one
Pae‘ﬁmm'blb RDCH- s@@ded tbe‘rhlgb@nﬁaty@s rfgr the beletiedgreference E-
di cat ed channel nedi um access.control (MAC-d) flow
with a power offset (PO that allows highest-priority
dat a4t o e matizod oftesdbodiment 13 wherein SGP = MIN(SGP, TBsize),

where 7Bsize is a transport block size that provides a maximum supported
payload.

15 The method as in any one of embodiments 12 and 13 further
comprising:

selecting a dedicated channel medium access control (MAC-d) flow with a
power offset (PO) that allows highest-priority data to be transmitted.

16. The method of embodiment 15 wherein when more than one MAC-d
flow allows data of the same highest priority to be transmitted, the selection of
the MAC-d flow is performed randomly.

17. The method of embodiment 15 further comprising:

based on the MAC-d flow selected, identifying the MAC-d flow(s) that can
be multiplexed; and

ignoring the MAC-d flow(s) that cannot be multiplexed.

18. The method of embodiment 17 further comprising:

performing E-TFC restriction; and

determining the maximum supported payload that can be sent in a next
transmission timing interval (TTI).

19. The method of embodiment 18 wherein the payload is set to a
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8. The nethod of enbodi nent 7 wherein when nore than

one MAC-d flow allows data of the sane hi ghest
w@r0sn00Isy3t o be transmtted, the sel ection of PECTES2007/015496

MAC-d flowis perfornmed randomy. 9. The nethod of

enbodi nent 7 further conprising: based on the MAC-d

flow selected, identifying the MAC-d flow(s) that can

be nmultiplexed; and ignoring the MAC-d flow(s) that

cannot be nultiplexed. 10. The nethod of enbodi nent 9
mbkinh @ EUaiBdivgh Rdcess R8AEQT (VMAC) EizbEFC restriction; and

det ezrm' ning the maxi num supported payl oad that can be

sent?0 n a2 nEieless traasmudeseive wh WL far ipppigmenting the
méthod i BiN68l 6f eraBb@h&RRtI31H wherein the payload is

set to a  maxi mum EU nmedi um access control (MAC) size.

12. 94-wi rémesthodrofselactinganprianfedunliptRIyUp sransport format
coldBRh&ABA (EMIF & 8he WRItAGH c@%?'r&n%}y one of enbodi ments

1-11. -21 WO 2008/ 005503 PCT/ US2007/ 015496 13. A

et fsttieg asehedulingeeantanriendd @GR totke bizhest paisdithat can

be @aiBhitte@Hudat i on (E-TFC), the nmethod conpri sing:
setting a scheduling grant payload (SGP) to the

hi gtselacting\ dedicatad channel pedivm ageess cortrol¢MAGT® flavewith a
1 | . — e 1
L e e h L p
Le, 22 ' Thednedfod of emhodimeni®bwhefeiB\whikrdinore Hugin one MAC-d

L&Al . |

A7 KBb 8 apPEbF i SIS 1 gt ho 183l BhitBog. Ve B cBHlon of
the A LCed dlownisepeEforaed randomly. i s a hybrid automatic

repeat r A f,qr specific.data flow

tor Bt | AMERb o Tl pU R RS R *

Aed hagéd bs the MpACal Gewiseledtdd; ddardifyiray AeaIAC-ABoRPEEHat can
bsi aled by hjgher layers for the selected reference

RS n

e nethod of enbodi nent 13 wherein SGP =
M Nigtbting Bse MRAC-d fibwe(sd tHBséarmot beantultipispead.t bl ock

stz 924t h atrh%rlg\elél{jo%sofaemr@g(dinnnuegt }3%%9{}}9% %omprising:
performing E-TFC restriction; and

determining the maximum supported payload that can be sent in a next
transmission timing interval (TTI).

25. The method of embodiment 24 wherein the payload is set to a
maximum EU medium access control (MAC) size.

26. The method as'in any one of embodiments 21-25 wherein the SGP is
calculated as follows:

A SG

Lo v * A2 ror
the number of EU dedicated physical data channels (E-DPDCHs) used for a
selected reference E-TFC, Ko reris the number of data bits of the reference E-TFC,
Anarq is a hybrid automatic repeat request (HARQ) offset for a specific data flow to

SG‘P :Ke,ref .

ToMkaralio * where SG is a serving grant, Lerer is

be transmitted as signaled by higher layers, and A4 reris a ratio derived from a

parameter AE-DPDCH signaled by higher layers for the selected reference E-
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payl oad. 15. The nethod as in any one of enbodi nents
12 and 13 further conprising: selecting a dedicated
w@ b@anedsosredi um access control (MAC-d) fl ow wi PET/ES2007/015496
power offset (PO) that allows highest-priority data to
be transmtted. 16. The nmet hod of enbodi nent 15
wherei n when nore than one MAC-d flow allows data of
the sane highest priority to be transnmtted, the
selection of the MAC-d flow is perforned randomy.
TFL. The met hod of enbodi ment 15 further conprising:

bas he Cd fl ow sel ect ed, en
G 71 Bhe Syttt EmpodRoRL L MR C Bt SOOI FBeize),
deae Ms@edlsf hopwaskpddd alloclaBnet tHie prokviddsl £xAdximdd. sdfirted
met hod of enbodi nent 17 further conprising:

Pa}%’#flor mng E-TFC restriction; and deternining the
MBXREUM SAIRAEILES! tRAKMIREeIIR! uBA (WT R for ﬁn@eﬁﬁmmg the
transm ssion timng interval (TTl). 19. The nmethod of
methpd a5 e soy i epiarebedimeatpddisdad is set to a -22 WO
[0cEX98/ 005@%&@&@@9&{1@; %%%6.31eﬂl%mrfyfrt@pp@£hy Thvention are

access contro Sl ze €ss

desgqriheshintthe @@efeveedﬁmbodmmn paticulgy ecomelinatigns.teach feature
or %?Jt @?C‘n 'b@ Y4 DABfe Qint {]ﬁln enmkflf%%u}'gs afd- eléments of the

sel ecting an en ced up transport
pr¢f@medtembqﬂmam§ pon YeriotECpmbinations wish ot mﬁm\% iobhpr features

anﬁeetl 1h B Qtsaoﬁﬁgggggiﬁgnggﬁﬁx)%g@%ﬁle %&h@&?ﬁ} flo® %ﬂﬁts provided in

i ghest can ransmtted;
the present ngvcmtmdmembsdlmﬂannetedrmch mau@@smmm;smﬁware, or

frtec bt Bl dBofed MRS, Bt bt Bl eaium for

exemttivodbyd genbd |pmep¢se2mmm3e1eoma phenessipr dixtagples nfcomputer-

re%\@ %&e s%orgﬁe\év %1a | 11(1)%\/\{58 1{(:1'% Lde g, reg.? E%nﬂ{r%(@ﬁm@o IdE)X: access

méraofy0 (RAMY, andegister, cache memory, semiconductor memory devmes,

magnetic media such as internal hard disks and removable disks, magneto-
optical media, and optical media such as CD-ROM disks, and digital versatile
disks (DVDs).

[0082] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[0083] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera

module, a videophone, a speakerphone, a vibration device, a speaker, a

-94.-



23. The nethod of enbodi nment 21 further conprising:

based on the MAC-d flow selected, identifying the
woR@sdoFsh W s) that can be multipl exed; and i PODUBIVG7/015496

the MAC-d flow(s) that cannot be nmultiplexed. 24. The

met hod of enbodi nent 23 further conprising:

performng E-TFC restriction; and determ ning the

maxi mum supported payl oad that can be sent in a next

transmssion timng interval (TTI). 25. The nethod of
mib%}ﬂdidéerﬂ t@dvishe! erdndcbirepai! 0atdd Sreecheddsed, anbesibdbpd, a

cess .contro | 26,. The net.hod
BIEEtqos, HOBHIE. of ERGHEIRbtEG T, Erdio o Sad erystal
disk¢ @L@m display ﬁbitQﬂﬁ orgdic HgKﬁeﬁﬁitmg’-’dls@e &bﬂﬁﬂj)lﬁsplay unit,

SG.is a servi ant, ref is '
‘}{\gfta?i‘t}lstlﬁB layEFifeme fa YeBd F%éa’a}?}g%%ﬂ m&at‘%? anein"emet
bréWad) ahdl/drinB3PREdMdssUs@l are4 netweN GVLAN)Bb&ERNCE
E-TFC, Ke, ref i's t he nunber of data bItS*Of t he
ref erence E- TFC* Aharq is §°hybrid aut omati c repeat
request (HARQ offset for a specific data flowto be
transmtted as signal ed by higher |ayers, and
Aed,,,,fis aratio derived froma paraneter AE-DPDCH
signal ed by higher layers for the selected reference
E- -23 WD 2008/ 005503 PCT/ US2007/ 015496 TFC. 27. The
nmet hod of enbodi nent 21 wherein SGP = M N(SGP,
TBsi ze), where TBsize is a transport bl ock size that
provi des a maxi mum supported payload. 28. A wreless
transmt/receive unit (WIRU) for inplenenting the
net hod as in any one of enbodi ments 21-27. [00811
Al t hough the features and el enents of the present
invention are described in the preferred enbodi nents
in particular conbinations, each feature or el enent
can be used al one wi thout the other features and
elements of the preferred enbodiments or in various
conbi nations with or without other features
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and el ements of the present invention. The nethods or
flow charts provided in the present invention nay be
WO AN ed i n a conmputer program software, PET/US2007/015496
firmvare tangi bly enbodied in a conputer-readabl e
storage nediumfor execution by a general purpose
conputer or a processor. Exanples of conputer-
readabl e storage nmedi uns include a read only nenory
(ROM, a random access nenory (RAM, a register,
cache nmenory, sem conduct orChRIMISy devices, nmagnetic
medi a such as internal hard di sks and renovabl e di sks,
magnet o- optical media, and optical nedia such as
wWhit B@dhesks: and digital versatile disks (DVDs).
[ 00821 Suitable processors include, by way of exanpl e,
a general purpose processor, a special purpose

PrOg§eSSOrA néth8d e BEIe@ﬁ P GRRTeA uplindt @ WP radbgoyd!format
rocessor_éiEpr , a plurality of mcroprocessors, one
]

cogpinatien B thenethed pemPESHEE| ation with a DSP

cor I

peg?ttﬂlgcg F%I%égdlrg{gegl%.nd O‘E‘rpggfbt%g %} (t:g Ehe ﬂ%@{és‘é phi18Ad that can

be praggmaithed Iveh@atretlm papss cralated@sifellpws;  any ot her

type of integrated circuit (1C, and/or a state

machi ne. [ 00831 A processor in association with

sof t ey @ THRYz0e fls e e ISR i€ HRkving dradt,OTBHA0UEAG¥ansport
SGP &inawreless transmt receive

unit ( j.hargiS€r €qui pment (UE), terminal, base

station, radio network controller (RNC), or any host
blarbngize that prioeiddf RUnesimbe siggoriad poipadch dnagaimfactor of a

nodul es, |nplenented in hardmare and/ or softmare
dedisgtedis a d’«iWé%c& a vFBEETOJ:arrer shappgl| e, ADPCCH), and

V|deophone a vibration device, a
eake"— ,ef B/ 00?@@@ raPOT/ USZH0EL 9,15%%@he number of

c th tEI; gdon transcei ver, -a hands free
headset , a keyboard Bluetooth(r) nodul e, a

EW ﬂeauawypnﬁicalama chEMelﬁ JBIDPDUHSs) welifeptia delettedt@ference

R ALY of o it Y ELPPDORS el kB . G he
nu@&ﬁx%fﬁia@a Bits ot STBrdRETE-TFTY &, FRHE IR Bt dfHa€s BEE of the
rowser, and/or any w reless |ocal area network

jth r%am andzéhwsz@drem%%@nmw WTPGEWXP%% for a

specific data flow to be transmitted as signaled by higher layers.

2. The method of claim 1 wherein g,, = =B, A 4,5 Where Acqreris a

ratio derived from a parameter AE-DPDCH signaled by higher layers for the
selected reference E-TFC.

3. The method of claim 2 wherein
SGP=K .- SG IBSize-L,,; '
e, ref L . A2 lOAharq/lO K .
e,ref ed,ref * e,j
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VWhat is clained is: 1. A nethod of selecting an
enhanced uplink (EU) transport format conbination

W@ EposBa93 t he nmet hod conprising: setting a schedius2vg7/015496
grant payload (SGP) to the highest payload that can
be transmtted, wherein the SGP is cal cul ated as
follows: SG x TBsize x fl, , where SGis a serving
grant, TBsize is a transport SGP = 2 Ned, j, harq
bl ock size that provides a maxi num supported payl oad,
lais a in factor. of a dedi carBsizpimysi cal control
chadnel a‘bpwhhodamlam 3 wherein kg1 0ARdr g/ 20 where
Le,refis the nunber of ~ed, j,harq %/, ed,ref Le, j
Ke, ref EU dedi cated physi cal dat a channel s ( E- DPDCHs)
used for a selected reference E-TEC_ Lej is the
nunBer ofA mrippessdrapsaitireseiye anit (WERRECforcimplemenging the

m;tggd(,@ufg;ﬁlrl.of'data bits of the reference E-TFC, Kei

nunber of data bits of the jth E-TFC, and

Gwarq is a hybrid automatic repeat request (HARQ
of f ge f b
si gnal edq‘z}yqﬂ éﬁg?dflcgﬁg?g%zé rl?%]V\Sé@ ﬁ/{%\[(@%ﬁg‘lfgﬁ%g
wherein QCed,ref = Q ' A ,d, rf, where Aed.refis a
rati o deri ved froma paraneter AE-DPDCH signal ed by

hi ghyer |‘i‘i‘1@frﬁeﬂ1£wdfh:@ain§!?|f@ﬁh€ﬂcéxﬁ gicapee E-TFC. 3.

The t hod of cl ai wh rei BSlz

s 3 AT E T T R R SAMACS Tigy with a
po@0 RSG Hat/ AU 0icBd&d4Soridy ddtacto fradsafitted.ai m

3 wherein Mze Le.J = 1. Ke,| 5. A wreless

transmttreceive unit (WIRU) for inplenmenting the
met god ofrhel@btBol of claim 7 wherein when more than one MAC-d flow

allows data of the same highest priority to be transmitted, the selection of the
MAC-d flow is performed randomly.

9. The method of claim 7 further comprising:
based on the MAC-d flow selected, identifying the MAC-d flow(s) that can
be multiplexed; and

ignoring the MAC-d flow(s) that cannot be multiplexed.

10. The method of claim 9 further comprising:
performing E-TFC restriction; and
determining the maximum supported payload that can be sent in a next

transmission timing interval (TTD).

11. The method of claim 10 wherein the payload is set to a maximum

EU medium access control (MAC) size.

12. A method of selecting an enhanced uplink (EU) transport format
combination (E-TFC), the method comprising:
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6. The method of claim1l wherein SGP = M N(SGP, TB
size). 7. The nethod of claim1l further conprising:
w@ 008003503y a dedi cat ed channel nedi um access cPOI/D81007/015496
(MAC-d) flowwith a power offset (PO that allows
hi ghest-priority data to be transmtted. 8. The nethod
of claim7 wherein when nore than one MAC-d fl ow
all ows data of the sane highest priority to be
transmtted, the selection of the MAC-d flowis

per fsettifmela rsélli&ﬁﬂingb ; gx&nt_ﬂa'ig/llgﬁﬂt (S@fP)G;f) thf: &iigheﬁt pugloadrthat can
conpri si ng: based, on ) - ow ect ed,

bey G RREE R e A SO 5 fedS et A flowg
mul ti pl exed; and iggpring the MAC-d flow(s) that

SQBméL., he: muttiprexet——df5hevhree il ioh serdbgggant, Leer is
further COA@F@VSPAF@;ref p]é}f orrq{n' ng E-TFC restriction; and

b HEmPAF 8 R oL RESIBh Ae FhEas 16 dRvRP DGR used for a
selebtedFferdBtHBITPE, K 3} i8tRO n¥WhMHe bd4 1A% iPPYtRa defefer8E-TFC,

to.,a maximum EU nedi um access_control (AMO) size. 12.

Angva fiet Hprig put@ipatic repeadreeneri KHOR Qntisekforpgpecific data flow to

t Ie i E_ . .
RSO OBl S MPIBOSISATE G5 hived o
pagemercﬁargAEg%Eﬁéaﬁsrmlgd bthighor taxers Sopihe geledted reference E-
Thghest payl oad that can be transmitted, wherein the

SGP is calculated as follows: SGP Ke,ref ' 2 SG

& arg/lo , where SGis-a serving grant, Le,refis Le,

ref 13 Aedy [ifrejess tRORitALEAE \Hg‘t 9o ¢t £l ing t

physical dat aegﬁan%é‘?s (E %%D%Hs . L@ecggz)r a }sﬂéa e%%tcle%g he
metdlodraf st ELZFC, &,,,f is the nunber of data bits of

the reference E-TFC, 'Aharq is a hybrid automatic

repeat request (HARQ offset for a specific data flow
to lde tMhesnethoddbfadais §8avtedreby SGiPgh MIN GG, ST'Beird), where

d,ef | o deryed f - DPDCH
S R Enfb K kg U wrbPlied o RER GRS iR oaa
E- TFC

15. The method of claim 12 further comprising: ‘
selecting a dedicated channel medium access control (MAC-d) flow with a

power offset (PO) that allows highest-priority data to be transmitted.

16. The method of claim 15 wherein when more than one MAC-d flow
allows data of the same highest priority to be transmitted, the selection of the
MAC-d flow is performed randomly.

17. The method of claim 15 further comprising:
baséd on the MAC-d flow selected, identifying the MAC-d flow(s) that can
be multiplexed; and '

ignoring the MAC-d flow(s) that cannot be multiplexed.

18. The method of claim 17 further comprising:
-28-



13. Awreless transmttreceive unit (WRU) for

i npl ementing the nethod of claim12. 14. The nethod
w@Roosloadsns 12 wherein SGP = M N(SGP, TBsize), WhET/8S2007/015496

TBsize is a transport bl ock size that provides a

maxi mum supported payl oad. 15. The nethod of claim 12

further conprising: selecting a dedicated channel

medi um access control (MAC-d) flowwith a power

of fset (PO that allows highest-priority data to be

t r apsifoita@ey EIPFChestrididigandfl cl ai m 15 wherein when

nmor han one MAC-d.flow all dat a the same .
hi oA 7 1R MASIEE FURRAFA] BEYI00H Shate i bf gmin @ mext
tradinisMOG-timih O Wtesv4lemiey.med randonly. 17. The net hod

of claim 15 further conprising: based on the MAC-d
flow selected, identifying the MAC-d flow(s) that can

be npl ti PheXxReihoast AHRP18 Rehdrbmh Rl 1bh@Y Sot toPaximum
cannot be multiplexed. 18. The nethod of claim 17

EY gredium acsepy rantrgt MAE) §i@e2008/ 005503
PCT/ US2007/ 015496 perform ng E-TFC restriction; and
determ ni ng the nmaxi num supported payl oad that can be

sen0j n A mesthodof splepting iagrenhancag ynkinds (Bl yrappport format
cotbini6n (IS Ohe GlAhoa d8nphsigln the payload is set

to a maximum EU nedi um acceéss control (MAC) size. 20.

A neetvo aschriuding grgnswapliad {664 p the kighegy payload that can
beltr SRR dq. fygat  conbi nation (E-TFC), the method

conprising: setting a scheduling grant payl oad (SGP)

t o selecting Ia@siig&yg channélgnediam a¢ness cenizol (MAQ-d) e with a

' ' . . ' ] |
G T R e S e e
hi ghest-priority data to be transmtted. 21. The
t hod |_aj 0 i . _
now? Tl | Sy Aty WPl iR BhEn AR P8 s ygdc- fow
allomandatatdfatie shine bighest prinrityf te he transtaidtdd, dlae sslection of the
MR%‘E& ﬁ%vqrei% prea o%?n@dy randomly.

22. The method of claim 20 further comprising:

based on the MAC-d flow selected, identifying the MAC-d flow(s) that can
be multiplexed; and

ignoring the MAC-d flow(s) that cannot be multiplexed.

23. The method of claim 22 further comprising:
performing E-TFC restriction; and
determining the maximum supported payload that can be sent in a next

transmission timing interval (T'TI).

24, The method of claim 23 wherein the payload is set to a maximum

EU medium access control (MAC) size.
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22. The nethod of claim 20 further conprising: based
on the MAC-d flow selected, identifying the MAC-d
wo b@s083503 hat can be nultipl exed; and i gnori nBCT/HB2007/015496
MAC-d flow(s) that cannot be nmultiplexed. 23. The
met hod of claim 22 further conprising: performng
E-TFC restriction; and determ ning the maxi mum
supported payl oad that can be sent in a next
transmssion timng interval (TTl). 24. The nethod of
cl a2z 23Thkenetihodidiclaim/ 20 aherginsidte $GPds walcubabed aglfollows:

medi um access contf, (MAC) size. -29 WO 2008/005503
SCHQ_E KSZO '; bﬂﬁr@fSG: Ii@ﬁ @bﬁﬁnﬁﬁ'g‘i‘ﬁﬁt, r.-Le,ref is
the S&i thmét -lﬁhf’éil?ows: SGP = Ke,ref ' 2 SG

oy, arqg/ 1o , ere SGis a serving grant, Le,,,--f is
the eyumber. oAEBY] dedlichted bhysiuabdata)éhﬁhmiedEeBP&ﬂHS) used for a

d at els
el telt SRtreRBl B8 RE A i ShiRneR be d3B il fe pRGHGS} R,
AhIr@fseI bytoréd Buldeatic ﬁdspfraq reguest I(\ISIAIR@ cﬁﬁbﬁfmtw s@eelﬁp data flow to

uest t.f ecif dat.a no .b
bey FANERALoF TEmBiegay bietsy TR eRerof Bpieds afpifo derived from a
pafaeshet@af AB-DPDEH cigialed bgt Highed hayeps faniiecseléctbd DI ckhce E-
TEsé'EgnaI ed by higher |ayers for the selected reference
2 TFC. 26. A wreless transmt/receive unit (WRU)
for inplenmenti ng the method of claim20. 27. The

nmet hod of, claim ' 20 erein SGP = TBsi ze),
WheE - THSvVEgeless arftr}salﬂé,@eﬁl‘f% Bk ?@ﬁ@: 1 fort 'pPlsvignting the
methda el glasappor t ed payl oad.  -30

27. The method of claim 20 wherein SGP = MIN(SGP, TBsize), where

TBsize is a transport block size that provides a maximum supported payload.
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