[000 1] METHOD AND APPARATUS FOR SELECTI NG A TRANSPORT

FORVMAT COVBI NATI ON [ 0002] FI ELD OF | NVENTI ON [ 0003]
wab@7prsssent i nvention is related tow rel ess PCT/US2006/047280

conmuni cati on systens. Myre particularly, the present

invention is related to a nethod and apparatus for

selecting a transport format conbination (TFC). The

present invention is applicable to any w rel ess

system including high speed packet access+ (HSPA+) in

third generation (3G wreless conmunicati on systens

and long termevolution (LTE) of the 3G wirel ess
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radi o access network for providing a high-data-rate,
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VA ort on ue IVI tiple access
oG SRR T Grar tioth GUEDe Mot @Besepd pppgtion is
app]écah‘l@ poaeﬂmlassrsysm,r]hanﬁﬁn@ highlépeell picker att@:eébﬁﬁ(@iSPAH
El angi%g{‘)'}‘F k t ransm.ssi.ons, respeé ively
iy HreR o f DG bR s s hePRupUGe 1 Siptes Roione tokm evolution

(Ipmkentmrm KiZEsSovtheitini &Ridiady=26mEISPA+, which is a
conventi onal CDMA- based system [0006] The basic
uplink transm ssion schene in LTE is based on a | ow

[Queak- t o- average power ratpACKiCARBILISDNgl e-carrier FDVA
transm on Wth clLic prefix to achieve uplink |
1G00BE: - us P SYRIPRRII AR AT Tireless comrBRISREOBSpFterangre considering
LTEe6fHHCIG dg8Ris @&U@béléﬁtd ABwaladid GcdeRE SletRbriS !f&]'eprowdmg a

higg'egal ocal i zed_and di stri-buted transm ssion nay

tagratey v latsacy PRestcmtimizedpimpaorasy system With higher
cdpRWyCAd bt L e driigd I @H%Mésﬁoo&hlg‘t@tﬁﬁgle'éyéls, instead of using

transm.ssion schene in HSPA+ is
code division multiple access (CDMA) which is currently used in 3G systems,
orthogonal frequency division multiple access (OFDMA) and frequency division
multiple access (FDMA) are proposed as air interfaces of LTE of 3G to be used in
downlink and uplink transmissibns, respectively. In parallel, also being
considered is an evolved packet-optimized system, so called HSPA+, which is a
conventional CDMA-based system.
[0006] The basic uplink transmission scheme in LTE is based on a low
peak—to-average power ratio (PAPR) single-carrier FDMA transmission with a
cyclic prefix to achieve uplink inter-user orthogonality and to enable efficient
frequency-domain equalization at the receiver side. Both localized and
distributed transmission may be used to support both frequency-adaptive and
frequency-diversity transmission. The uplink transmission scheme in HSPA+ is
based on CDMA.
[0007] Figure 1 shows a basic sub-frame structure for uplink transmission
proposed in LTE. The sub-frame includes six long blocks (I.Bs) and two short
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based on CDVA. [0007] Figure 1 shows a basic sub-frane

structure for uplink transm ssion proposed in LTE. The
waaiw7orsaae i ncl udes six | ong bl ocks (LBs) and P@DUS2006/047280

shortbl ocks (SBs). Alternatively, three SBs may be

used per sub-franme. Figure 2 shows the allocation of

subcarrier blocks in the frequency domain. Seven (7)

ort hogonal frequency division multiplexing (OFDM

synbols are transmtted during a 0.5 nsec subfrane
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whislE3y¢ usath Yoriie i@ i€l trhfs@ilsid) RYESPARahHE TR UBE when the
(Sannel and t reduce tgli nunmber of retransm ssi ons.
%

BoBjOuFRET 4t %farﬁl%te% erabed e dhe setransmispiopf the same data

blihelﬁlrEEﬁlﬁ ¢he ehine b PWAGEHHE BsdPforBe 1ﬁﬁialcﬁaxq§'l£%sMno (&%ﬁxg the
lurality of sets of data bl ocks ta

S%fBE cp}%rﬁ @ﬂﬁ“eté@, ﬁ%weﬁ@éwhwamcmpéul@ﬁmg@& cwémmhpme (MCS)),

dyen st RsegHsent td &x&mmﬁéfmﬁg ERaRSARI D relEc SR WEhber of
condi tjons. [0010] SUWMMVARY

retransmissions.

[0009] Therefore, it would be desirable to provide a new TFC selection
procedure for one set of data blocks among a plurality of sets of data blocks to
take into account these new features and to change the MCS for the subsequent

retransmissions to adapt to the channel conditions.

[0010] SUMMARY

[0011] The present invention is related to a method and apparatus for
selecting a TFC for one set of data blocks among a plurality of sets of data blocks.
A TFC recovery and elimination unit generates an allowed transport format
combination set (TFCS) subset by.recovering supported TFCs and eliminating
not supported TFCs based on allocated radio resources and parameters. An

attribute of a transport format includes an MCS and the number and distribution
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[0011] The present invention is related to a nethod

and apparatus for selecting a TFC for one set of data
whbk@ckmeanong a plurality of sets of data bl oCRGT/US006/@7280

recovery and elimnation unit generates an all owed

transport format conbination set (TFCS) subset by

recovering supported TFCs and el i m nating not

supported TFCs based on allocated radi o resources and

parameters. An attribute of a transport format

[ nof
of Babufier MDA LR REE AL Sbh L pmber (st
seitingnoit genatates aNIKE YA C ipngtogol datgaxmt @nRY) bmniu'l[ﬁplexmg at

I%A%goﬁg (ﬂ%@‘fé}] lag@zt ?Bmvithinggr&]&aggﬁlau% ﬁ}lﬂ';ﬁp dpfg?{il g\gAb%ltJ size. A

Mﬂ@é@zn anzlmaddlﬂgzﬁnwsdeém's aTBEG cfo:pﬂﬂacl’ﬁ@ MAIQ PDU from the

T e g T

s¢ thatethedSEE MA@dﬂDHtﬁtts inetolthE sIRCEIATTCt Foir BétRahfi@ission, a new

t r retransm ssi on, new al | oned TFCS
Dy 8, TR Bubird mrk i) 2Ehumed Pase, ey Falg esgurces and
pamtnptmarmﬂetﬁ& INE MAE PDE MAG BvhgmpnbRl. f r agnent ed.
[00 12] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0013]
Figure 1 shows a proposed basic sub-frame structure
[Gmu he Iupl i nkBR[E?rSM'}%S'RQPTiIOI\tl@E ?(H@p@ﬂ%qﬁngqse 2 .
al l gcati gn_of subcarr ocks in e frequency
in i nﬁtgﬂ%el[ aﬂ@@ﬁ@f hagig syb-fyara¢ glyycture for the uplink
tmmismeatmam‘}system confl gured in accorgiancE \(/j\/lth t he
gsent ventl Figure 4 is a ocC I agram
G e Baare f gho ﬁ.% 4°ﬁtlagc?fr shbrarigr dlodkseingthe; Sreguency
domwéitih OITE.[ 0017] Figure 5 is a flow diagramof a
ess for selecting a TFC i n accordance with the
[‘%’:]% ent i FigHei 6nls [DOTBPlesE TR mynirEdn FYFEw orrnfigured
2 BRI EERRER EMB MBS nk0Rti38] Vhen ref erred

tohereafter, the termnology "WHRU' includes but is
(0016 Figure 4 is a block diagram of a TFC selection unit in accordance

with the present invention.
[0017] Figure 5 is a flow diagram of a process for selecting a TFC in

accordance with the present invention.

[0018] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] When referred to hereafter, the terminology "WTRU" includes but is
not limited to a user equipment (UE), a mobile station (STA), a fixed or mobile
subscriber unit, a pager, or any other type of device capable of operating in a
wireless environment. When referred to hereafter, the terminology "Node-B"
includes but is not limited to a base station, an evolved Node-B (e-Node-B), a site
controller, an access point (AP) or any other type of interfacing device in a

wireless environment.



not limted to a user equipnent (UE), a nobile station
(STA), a fixed or nobile subscriber unit, a pager, or
wapy7otdeer type of device capabl e of operati ngPCTUS2006/047280
wi rel ess environnment. Wen referred to hereafter, the
term nol ogy "Node-B" includes but is not [imted to a
base station, an evol vedNode-B (e-Node-B), a site
controller, an access point (AP) or any other type of
interfacing device in a wirel ess envi ronmant [ 0020]

[d_(mi)]f eat uTﬁg f@g.tlﬁ'g§ opﬁ:ﬁesgxg%%ftl%% Eﬂ:lgn I{la%/ P&)m%)rrpgréated into an

I ncorporated into an I nt
igtegratgdraiveuih (Ki)conbmmnﬂgmpdlm mglmumxiomlimﬁﬁg@f multitude of

ﬂlﬂa}&&ﬁg@ﬁggtl ng.gegponents. [0021] Figure 3 is a

Wre 1catron system 300 configured in
[@@Zldr dancFiguirehs tiha mmmt conmvenidation JjtenyS0E lébﬁﬁ@ured in

RU 302 B 3 e-B 304
GRS v U prebpal ey fh el el i VermU 02
atld a NedWB?SD&OZ‘hfeCN odm%&bgyhami@aﬂwﬂﬂéhtéékradlo resources and
0, resources and
BT A TR —
alib¢aped dradiarestiurcpo\wiid, paranesierarendade Mod: akd hodUiRled to, a

and di st rl but4 on osf gg%&%%egﬁﬁgéﬁégﬁgé;n&g&%bﬂ and

dtszhnbdmon of bebairkpe M(ﬁﬁg{) BRAUUTEBEr GFTTR; %lf%ﬁe&&(es EI‘ﬁnQ;WTRU 302
tr Ssi qn ransport format

the??cf“ﬂﬁ‘é’& Qf@? e {*t %‘ﬂfﬁ&e‘iﬁﬁougqe&tqn@ prfegeters for uplink

tmsn:nshﬁnﬁe W th the present invention, the dynamc

(fb% of tgkz TF incl udes additi onal attri but es .

[GUQ1 udi ngrdramspertiorat (A s incdudesyp dynamieparimnd seemi-static

paHIbES aamddhs& il tth e rbxeéex&Uibﬁ%ﬁﬁbﬁf tid G%émﬁé ?Em{-lﬁthe TF
Cﬂ‘«éa/gﬁdé{l] ynam ¢ part and the sem -static

m( e fémagl gtiripy m@}ngpgg%lathq r@;ﬁs@mg)r@@kand the

niihbRr ahdaisRMdtidd OCkubelrist Blocks UB: L;'.E‘E oﬁl'fy‘} €The dynamic part

aﬁé?ﬁmmatl on I D, nodulation rate, codin at

¢ PR StAtigpartnd the T ascas follewsb| ocks (LTE onl y)}

Sen Bshaki€ pRAY: (trahbyfe bcC2ONEhn SR BbekSded %m%f sub-
cyclier reesingapaeitftbn 1D, modulation rate, coding rate,
distribution & number of subcarrier blocks (LTE only)}

. Semi-static part: {type of channel coding, size of cyclic redundancy
check (CRC)}
[0023] Figure 4 is a block diagram of a TFC selection unit 400 in
accordance with the present invention. The TFC selection unit 400 may be
included in a MAC layer of a WTRU 302 or any network entity, such as a Node-B
304. The TFC selection unit 400 includes a TFC recovery and elimination unit
402, a multiplexing and TSN setting unit 404 and a TFC selection and padding
unit 406. The TFC recovery and elimination unit 402 computes an allowed TFCS
subset by eliminating not supported TFCs and recovering supported TFCs based
on inputs 408. The multiplexing and TSN setting unit 404 is responsible for
concatenating multiple higher layer PDUs 410 into an LTE MAC PDU, (i.e., the

-4



(CRC)) [0023] Figure 4 is a block diagramof a TFC
sel ection unit 400 in accordance with the present
wo pwentdeon. The TFC sel ection unit 400 may be PeUSZE6E047280
in a MAC | ayer of a WIRU 302 or any network entity,
such as a Node-B 304. The TFC sel ection unit 400
i ncludes a TFC recovery and elimnation unit 402, a
mul ti pl exi ng and TSN setting unit 404 and a TFC
sel ection and padding unit 406. The TFC recovery and

| ign. uni t_ 402 f d TECS subset .
L A R 4B BT B 5 a0 S BHRS hnanaging
apdpptitgead TSR seliagidl engimmwmoalqwg?ﬂ efauh LTE MACBDU. The

TSN.sett t 404 i s.re nsi bl e for, .
TR SRR dnd mafifice dnih 4 -SREBE AupkRRroRtiste (REC gphich can
. Sgﬁﬁ)MEf BA%imim &.TE Mﬁc'@w‘éﬁﬁflfbd iseﬂ'bﬁpmphﬁﬂgig? Katbcessary,
n (6] | Onha a n an
e it ths T MAGEDY 5GP fato ok SHREt AT RS g 412afithe TFC
seleEtidhaRBlpadthifig Ut 20666 td eimplRte PATHIMWCUWIDLT hédfer and the

el ect n appropriate TFC whi ch can support the
S%ﬁﬁm‘aﬁ MAC PDU si ze and performs padding, if

[(ERGSSar YThé prédeat ihvéhtioteoMefddd thick ScéitPod WiRh res%ed:t tothe

el eclt ed TFC_ The output 412 of the TFC selection a
T%&‘d%‘f pEfiomes follss's's a conpl ete LTE MAC PDU header and

the sel eclpgeeha®io 1:082441 tFARsRELSRNLE 4 ﬂ!@%&tﬁ%b&%:k;

considers_three scenarios with respect tothe
sel ect i on2XEcepgrioRigetrapsmission pin nreviqusifaided data block without

allb@iBAE SdvP Nrdifio Ardl\Wreat ankl ?)%ng%e SC Qi‘.g[i ﬂkez:d t b%ock is
retransm ssion of a previous ai led data brock wthou
refrapimiited usiog thedame tadio reronraerdand panameters allocated for the

iﬂiﬁm@ﬂr@ﬁgﬁgg);iﬁdr etransmtted using the sanme radio
resources and paraneters allocated for the initial

transmi ssPopgenagind3petsumaistiondf a praviosnfadledotatefblack with
[ rces :
Tl e AR e
newinegowEes pad parametensd par aneters).

[0025] For scenario 1, (i.e., initial transmission), the T.FC recovery and
elimination unit 402 determines a state, (either supported or blocked), of each of
the TFCs to compute an allowed TFCS subset. The inputs to the TFC recovery
and elimination unit 402 for TFC recovery and elimination may include at least
one of, but not limited to:

a) buffer occupancy of each logical channel;

b) a priority of each logical channel and MAC flow (alternatively, just
an indication of the highest priority MAC flow with data to
transmit);

c) a remaining transmission power calculated from the maximum
allowed power and power requirements for other applications;

d) a TFCS configured by. radio resource control (RRC), the TFCS
including all possible MCS and relevant subset of subcarrier blocks;

e) a hybrid automatic repeat request (H-ARQ) identity (ID);
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[0025] For scenario 1, (i.e., initial transm ssion),

the TFC recovery and elimnation unit 402 determ nes a
war@re7sefei t her supported or bl ocked), of eachP@f/Us10e6/047280

TFCs to conpute an all owed TFCS subset. The inputs to

the TFC recovery and elim nation unit 402 for TFC

recovery and elimnation may include at |east one of,

but not limted to: a) buffer occupancy of each

| ogi cal channel b) a priority of each | ogical channel

and %:Eg tively, cjdl n_indication of the
hi ghest prl or | k‘i%?:n ;%v%v?ﬁfﬁg%{@ﬁe?%nﬁméwst) c) a
r emaghi ngatfr@mmiamonrimo'wer cal cul ated fromthe

maxi mallowe Q . power requirenents for other
R T e

appli1cation nfigured by. radio resource
cont Dol (m&)a,tedl laabdé&%ribiﬁﬂksd'[ﬂ@ énlly);passi bl e MCS and
r el eyant %f su arrl bl ocks; e) a hybrid

e pfitsete

aut offat i ¢ ("Ifl- AR identity (1D);f) the
[@a2d] num nﬂrhbarumefr drd:u&BQxEyEEi &isgmt&sa&eﬁmuga tBe amount of data

[ I D.. . h [ | | ocat ed .
aghfieiiEtodte BPommpivted rpddReTEMAG PP pigba/Thsanenty of each
ld’gictﬁiehaﬁﬁel'l'ﬂdSMA@ﬂgﬁl (ottBe edit &R Gpﬂié‘iﬁgﬂeétiri&ﬁgj MAC flow

et untdclw_ S&t@ avajlable to
AL R DU APESET o AETPRS B9 he fogaen) chapneldagn will be
nﬁ%ﬁlﬁﬁb}jé&@l i&8b aCRERQ) @Dt;am @%ﬁ%ﬁaﬁﬂﬁm?%‘aﬁﬁ&s‘sﬂﬁ’i BWEPEs used to
ri oW Wi
Plexpih hij‘ggﬁ?]&@e‘a Wé&%mﬁe‘%ﬁw like | ogi cal
[(IUZ":ane| dateroBlis £8etThf TFEIseHaE drBtAlRvdW o Eiddse H for an

remal nin transm ssi on ower is used to determne t
isien. (s T ﬁpst may| hecepecifgah by the'ElfﬂgiamlSaand/or
a f
e
Wﬁ% g tpé‘ﬂalé’%l laysr gignaling from a Node-B

{0028] The H-ARQ ID is used to determine the H-ARQ entity that will
process the LTE MAC PDU. The maximum number of H-ARQ retransmissions
informs the H-ARQ process the mé;ximum number of H-ARQ transmissions for
this LTE MAC PDU. The number of transmissions determines the residual block
error rate (BLER) which is directly related to each logical channels quality of
service (QoS) requirement. This affects the TFC selection unit 400 to decide if
fragmentation should be used and MCS should be changed.

[0029] The fragmentation ID determines if further fragmentation will be
performed and/or MCS should be changed. The recommended MCS affects the
determination of an appropriate MCS for transmission. The allocated subcarrier
blocks and the allocated number of TTTs are used to determine a proper LTE
MAC PDU size.

[0030] The remaining power is computed by subtracting power
requirements for other applications from the maximum allowed power. The
maximum allowed power is set to the minimum of a scheduled maximum allowed
power (preferably scheduled by the Node-B 304) and the WI'RU maximum
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configured by RRC signaling. The TFCS may be
dynam cal ly adjusted by fast MAC or physical |ayer
waegnarseng from a Node-B. [0028] The H ARQ | D PGT/USBU6/047280
to determine the HARQ entity that will process the
LTE MAC PDU. The maxi mum nunber of H ARQ
retransm ssions inforns the H ARQ process the nmaxi mum
nurmber of H ARQ transnissions for this LTE MAC PDU.
The nunber of transm ssions determ nes the residual
t BLE ichis ectlyrelatedto
eac %éllr lgh'l:}ﬁén eﬁlhgﬁ%{?ﬁh Ve FopepB)ay be controlled by
qmtwerﬁethroufgm layafZ @) or ld}%r BrC3ssiaatingNTHE III\‘/C%%% g power

|f fra nent ul d be used an
1% ﬁlosgﬁg or g 1n% 6‘3‘%‘5%%&9 ﬁ%‘?ﬁ BeoY Brovide a recommended
M&Sermhe No&e Bmowpmvfdeagne WaRmae;wl%h be %ﬁéﬁ’&d MCS,

gj uI d be changed. The recomende

ﬂ? e?{ Sp?]ﬁ%mg BPTHHRIVERT 197 the, regoproppided MGES: ¢adeulated and

cpnmm‘ml sgithntheTfemaiding éﬁo%rs Wlﬁ@ﬁé‘}e?r n%l?&zk% 28gy th % power

cg ﬂn AL unber of TTls are used to determ ne a .
é PRECVeRU28d 2imingtien] The remai ni ng povver is

[ﬁ%?ﬂjut ed TheSTRC Rebvdrg RHVERmMES f
| i catl ns fromt heéwrram mum al %g%gﬂ?ﬂ;&@z gfﬂ% 188 the power
ﬁg% LferRach obshe IFCs igdhe TFGHeThe pDvmnrmiumement for each

TR el Ol ab@K b AR 6H IRWeSmBOVEF g
t he J\Io q B 304aﬁa‘ﬁd t heBWI'RLPl?r%% Ir’m r an’s g‘fcaged subset
g%ﬂ\%‘%am?ﬁ %ﬁé& %)@M’Mﬂsaumﬂmﬁwh\ﬁﬂmdmn overhead for

fepmidthtiod 1bfra‘gﬁ?e1ﬁ;ﬁh¥9ﬁ ﬁ&&[é&%ﬁl trAYEliss sSion. L2) or

3 (L3) nal i ng. e remal ni ng po is used as
[‘g‘?%gmer c'é‘h?u'?w@gulﬁww rasdeelBnRgatior enind02 réllmdhd&asaany TFC

ent e ¢
wz’}g))g@ %ﬁtﬁ;ﬁﬂ ?ﬁ%&%?o hl_?m %&%dml\/%pgvvgg é%lgn W?lgg]% reﬂj,uref number of

CHTEIT PloskRerceests theallogatadmumiber h(ﬁhcarﬁai' blokks @OTE only),
aﬁﬂ dxrlﬁ:@@lMCS‘ix@éetd% thB ‘?’ec!o%%bﬂa&?}\%g\g% Fe a’é’csg%tﬁ%f such TFC

Iler is used as a power cCé€l
a%h cked.Andeceyers [tbe sarhaifing TRC v Incast Gy tBQ ﬂtate of such TFCs as

@I QR ITHRIT t he pover i reme
1;?%1? ooh ot F? é‘gcloéggy ?Xﬁ& %ﬁlm.%n% @Sf)mﬁé’rbe urther affected by
fast, &\@Ape(p@ghyszgal kaaen signaling from the Node-B that either restricts or

expands the allowed set of TFCs on a TTI or semi-TTI basis.

[0033] © The multiplexing and TSN setting unit 404 determines the
maximum supported LTE MAC Pi)U size based on the power ceiling, (i.e., the
recommended MCS and the remaining power), allocated radio resources, (such as
scheduled subcarriers, number of TTIs), available data for transmission, the
largest available supported TFC, or the like and performs either concatenation or
segmentation of the higher layer MAC PDU 410. Ifthe data block size from an
RLC buffer does not exceed the maximum supported LTE MAC PDU, the
multiplexing and TSN setting unit 404 may multiplex multiple higher layer MAC
PDUs into an LTE MAC PDU.

[0034] If the data block size from the RLC buffer exceeds the maximum
supported LTE MAC PDU, the data block is segmented into multiple pieces to
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TFC i s cal cul ated based on the nunber of bits in each

TFC, the allocated subset of subcarrier blocks (LTE
wonlogp7sean MCS used in each TFC, and an over heb/f/81006/047280
fragnentation if fragnentation is needed for _
transm ssion. [0032] The TFC recovery and elinination
unit 402 elim nates any TFC whose power requirenment
exceeds the power ceiling, whose required nunber of
subcarrier blocks exceeds the allocated nunber of

- xceeds
?#E@?éﬁ%%mef%*&%hﬁég%y 20 ooy B LA BRRC OB Eiiem e T MaG
ERhmsykalse hena couthinatien ofi eonmamﬁﬂeﬂ%n-ﬁzgégtﬁé‘nt%ﬁt highEr layer

he . TFC
g St ke LSRR ol 4 clnadbemanpies ana sets
thesTSINn@rdogich) chaatel loayMA CSfl@n@bi agcH LYW K& deste faimvor each

AN A T L AR ATTC (0033 The o

IROBS] pl exiTige BRG stBMtisAanidisddid uﬂ{gﬁoégheﬁ QERES; pﬁx‘é?erably the
IR D YRRGNA R o 6 el il Ao B MACHED Vi shchtae TFCs

ipdhe Iragl,%;mkil 'BE@Sehbsari H the $ans@sndés WS gﬁo@)?&éjdi L9 MCS in
ﬁgggﬁ [df qrﬁl;gg TTls), avail abl e dat

thE SRlogrec s'liﬁgtnj ']} ? g & e%?\‘?’é tham the §€ﬁ9mmﬁededr MS;Sofhe TFC
Stelwtlbnmmwaqdﬁgﬁﬂﬁmoetﬁé}e eﬁ&aﬁﬁk Meessary, so that the

ﬁ?ﬁggigbﬁﬁkﬂggﬁg' hgﬂgi Q%éé fer does not exceed the
tmﬁ]rmm s BppstdrRdid &, mtfﬂgmlggien wfﬂoue }@w ﬂ;shoaﬁzgomes and

404 mul tiplex multip
SN S g‘%&@];t %t%%‘f%%@%@rﬁpwtmpoomﬂ 402 isheotdateded to

chlmi‘dte%l dewfdIRddEFRBEGubdt! & alﬁmfrﬁf"ﬁﬁa f?@“g&jsubset used
orted LTE MAC PDU, the da I'S segnente
f?rn e TpBsissien i wirdifar §h@aeﬁnap$mmsldn tFétheetransmission,

thekiiean W MsE Db U TEa D Rt E MAC PDU may
(24 ) be a cgnn%| Sg? |o?1l of ncgtlgenat segrrent ed
R er

amtat:{q;blsrmttu%ﬂé'ﬂr r@raminﬁSNrs thé ML selection
aud Iﬁad&% @ﬂiﬂm%lay SQEE?? rcRtLSSl ﬁ’[#ﬁ.&)vm&' hdevhat was used

| ogi cal . channel or ow for ‘eac
ng /edpl tial tgansmission that can still support the same LTE MAC PDU size

as was used for the initial transmission. In the case of LTE, the number of
subcarriers required for the new MCS maybe different from what was used in the
initial transmission and only a subset of the total allocated subcarriers may be
used. Padding is necessary to make the PDU the same size as the initial
transmission when fragmentation is not used.

[0038] If fragmentation is used, the multiplexing and TSN setting unit 404
considers the necessary overhead for fragmentation for determining the
fragmented LTE MAC PDU size to make sure that the power ceiling may support
this PDU size. For each retransmission, the L'_I‘E MAC PDU may be fragmented
to several fragmented PDUs by the TFC selection and padding unit 406. The
number of fragmented PDUs is determined based on the channel condition

measurement. Preferably, the same TFC is used for the first retransmission as

-8-



data block within the LTE MAC PDU. [0035] The TFC

sel ection and padding unit 406 then selects preferably
wo b@7lrsghest TFC cal cul ated fromthe mul ti pl exedr/uIH06/047280

MAC PDU size and the TFCs in the all owed TFCS subset.

If the recomended MCS is provided, the MCS in the

sel ected TFC shoul d not be greater than the

recommended MCS. The TFC sel ection and paddi ng unit

406 then perfornms padding, if necessary, so that the

. [ TFC .00 or

dsr%-gﬁlgqr% ﬁ:gf%gl%’kéﬁn ﬁcp{nrog(% g‘?’n@ussg ﬁ\gﬁgvm outuseg%l)ﬁz glﬁ‘? gabsequent

reieausmwmd par arreters) the TFC recovleryI and
nat| n|t 402 t needed tq calcul at

G4deq e ArnipRu RotareEREonr haReY ot e iR dpedbad,

(s eehthel' alpbmtlvtel ddkalowl¢dgeamtYAQK) & alnegatiod aéhtowledgement

B30 e P S 5 i B el ot wih o

NAGEImﬁh-atraﬁamnﬁ;eﬂ 0T o tisérdadeothe paob AHISIHY Sﬁsmﬁessﬁh&rﬁs&lssmn,

d t 406 select a TEC wi
AR FRC TR orlowPa e (CHBpaIRsb by then Bghest afowed MCS), or
c&msmaaﬁg gﬁb&diaiermk%twithnﬁumawéMFmﬂsIE&M‘\ETE) may

PDU, si z used for . the. injtial transm ssion. In
bp fFElected fagrt hﬁ%agm?e ¢GOS i the pelgpppmissionq Fhesfragmented

PDaws H&nﬂﬁﬂawubﬁh@ ddfé @ide b Qﬁb%ml"@?aﬂé%ﬁgmbﬁ If the
t he |n|13?(g transm ssion and only a subset of

recsrapenfe Mt giysratte MOCS Wewel%MTFﬁaﬂmuﬂ@ np*sbe greater
thes €66 féddniBen@dEMEE PDU t he sane size as the initial

sm ssjon when fragnentation is not used. [0038] If
[éd@gnent at PoFCaRErifsed]-Cps Hétrﬂﬁﬁﬂliﬁl‘& wHth agy rpdip resources and
paLhhERGS) Moty ARHo FERRIERY Snd {asraﬁﬁ&%§§ ek, %grlﬁgjﬂnh)kﬁ allowed

fragmentatlon for_ determni ng t he fragment

trapgnyssient PRARE $heenimbert B spﬁwerneremlpdgerm@msdﬁﬁhand a
rédoinsmn BRULS MISS), B reLlEbbak &1 fo@@éfpaﬁ%%mﬂshq E@*é’ﬁg«t’% and

may be fragnented to several fragnented
}Fm@éfé% o0 rrpasds thagllevied  sbpret nalméatlm procedure in

sérRAED LMt tihg LRLR' 'ﬁo%ﬁ PRES] @ugget; 06NN new inputs.

condi tion
[0041] If fragmentation is not used, the size of the retransmitted LTE MAC

PDU should be same to that of the initial transmission for soft combining, (i.e.,

incremental redundancy or Chase combing), at the receiver side. If
fragmentation is not used, the multiplexing and TFC selection are applied as in
scenario 1.

[0042] If fragmentation is used for the retransmission, for each
retransmission, the LTE MAC PDU may be fragmented to several fragmented
PDUs. The number of fragmented PDUs is determined based on channel
condition measurement. Optionally, more robust TFC may be used for the
subsequent retransmissions. Alternatively, a TFC with a lower MCS may be used
for the first retransmission. .

[0043] For the subsequent retransmissions, based on the ACK/NACK
feedback of each fragmented PDU, only the NACKed fragmented PDUs are

-9-



measurenent. Preferably, the sanme TFC is used for the
first retransm ssion asthe initial transm ssion and
woreeeg/orsshust MCS may be used for the subsequeneCT/US2006/047280
retransm ssions . [0039] For the subsequent

retransm ssi ons, based on an H ARQ feedback, (i.e.,

ei ther a positive acknow edgenent (ACK) or a negative
acknow edgenent (NACK)), of each fragnmented PDU, only

t he fragnented PDUs responded with a NACKare

Toi ncr robability of
LA o5 1L BRSSP Kl peision,  lower
M&Sﬂﬁeﬂmﬁamdt Wltﬂ’lhﬂleh]l@h@ﬁt al%\lv&!\m%d @r LTE) ) corresponding

SREFABE B, SR i T T et oo scieted for the

ﬁ‘aagantmﬂaDHBUs the rtaﬁﬁnéﬁﬁés’iwlﬁ y;ﬁgdfpggjg%ﬁt £ have to
do not have to be the same size as the initi

t%e SRS TI6h as |‘£ ai tegwmiisdien. Mihe recoinpeemdedMOBGS given,

the ME8 ia ehe eéladte’&li@‘@ BROLE AR bedPe et gﬁ&? tﬂgmowgended MCS.

b nmen [ 0040] Fer scenario
@%‘ﬁans m ST W‘i f flox\diagapm ofca; process 580 dor Selectmg a TFC in

apesrdamceraih t]ikﬁjﬂi'és@ﬂt ﬁwre%%ﬁﬂr YENAEB Q.ﬁ{)@ﬂgg %a%o#‘gsources and

%ﬁ 2_ E(’gél mum al | owed transm ssi on
PREAErersfor doncaiink and mRbprenemiss s (aiwqb 502). An allowed TFCS
sﬁbmmﬁ&ty@%»,re&fv% %8&@&‘1%6 I iz aattln(%]nq}ﬁuPported

,_lﬁﬁﬁzgr ans SSI ons. overy an
herpdl Osatmdmmmsgad p@aametatsu(snep 504). An LTE

n%ggpgaub gsetg@%ez?g&ﬁ B&Qnﬁltﬁlﬂ%ﬁﬁ%n&d%e@s{ Pgs }I?ﬁ Ay B0 or by
SegRERERE Abe bigher layer RRYY withie asmamwﬁmtsl‘n@ported LTE MAC PDU

SIBRTIE ARG For e ITR MRS P18ty RE s AR ehork 16 affbwea TROS

the initial transm ssion

syibset {skep: 508); é?’@ddmzﬁweaforﬁtmh@ tthelﬁil‘E MACGIPDUJ & necessary, so
thSCHVETESMMC P ?I{_rﬂé & ecaet ée ecgfté T pl(‘T’ gadﬁcg)s %‘he LTE MAC

rrul t| | exi ng
h@‘!?anpm’zmqi(wepf&]@gnent ation is used for the

[o"(ﬁtgilj ansmg each retransm ssion, the LTE MAC
ﬁ#raéﬁ%ﬁ% éd to several fragmsnt ed PDUs. The

q%%er of lf r agfrenetdwdibtiselestidgt £ MAC 66 WaedsbsAPansmission of
A&PRNE wireless communication system.
[0047] - 2. The method of embodiment 1, comprising the step of

allocating radio resources and parameters for transmission.
[0048] 3. The method of embodiment 2, comprising the step of
generating an allowed TFCS ~subset by recovering supported TFCs and

eliminating not supported TFCs based on the allocated radio resources and

parameters.

[0049] 4, The method of embodiment 3, wherein an attribute of a TF
including an MCS. ’

[0050] 5. The method as in any of the embodiments 1-4, comprising the

step of generating a MAC PDU by multiplexing at least one higher layer PDU
within a maximum supported MAC PDU size.
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condi tion neasurenent. Optionally, nore robust TFC nmay
be used for the subsequent retransm ssions.

wQ@\doenrsapi vely, a TFC with a | ower MCS may be RPGEUS1006/047280
the first retransm ssion. [0043] For the subsequent
retransm ssi ons, based on the ACK/ NACK feedback of
each fragnented PDU, only the NACKed fragnmented PDUs
areretransmtted. To increase the probability of
successful transm ssion, a lower MCS, (conpared with

hi gh I corre
b1 S0 R BN ARbe i PR M tcting
a & @ Erceibed AP rdm HyrreBowdd RBES subddhe
[JoBR] ansm $Si Ongy, %%tﬁc{da%?egﬁaﬁgdlmt?ﬁ“ N A S? o%%?l?gi\f/l% 9% s%ep of

the same size as't nitral trans

pedenmingndephddifgite GievMAC BRUMSSthat the MeCeRDEUATE Gito the
t be greater than the recommended MCS. [0044]

%I gure@s)l s a flow diagram of a process 500 for

[A08IBkct i ng8.a TFThé nmatioml @ﬁnaﬁbudi:ljaheﬁme pr!@&lﬁﬂémgdthe step of
) ey |l ocates radi o resources an

tllag‘rgﬁlrlrgetl%g hwg?\/ﬁjank and uplink transm ssions (step

[(15152] An @l | OVE]dé'Eﬁ‘BthdJ aseh ah? dli'fthé 'éhtﬂid&iim’éﬁ%;s 3-8, wherein the
0 Qrted TF el 1 mnati1 hg no

aﬁ %‘Xﬁ?‘@%ﬂ%gﬁﬂ%ﬁ%h B ILEPIRE Fapenipoyeer

[0@55] par anged.er STHe hethbd4} in ARyloFichMembddiineft I8 kte?bin the

ol L S0 e i BBk Ve Bt Ao sRponding to

r@umﬂéﬁMMtﬂ\mCPDU size (step 506). ATFC for the LTE

DU lected f the all owed TFCS subset (step
[ gf o qf%‘*e #?fin At 2y phihq erpbogimenite)3-14, whorein the

aliweed SBF@S §@b§e|ﬂais geﬁeﬂe&_&l WHCehBlnbitih: EUhH& OI‘FbeWhose power
sel.ected TFC ( ste The LTE MAC P

TROIRETRETY %%Pee £ dpe efz)am{fm%]nsmb @eviesrand t{i@@n@c}s@t power

" cobréBpbhathd & tHeeteRbiinichded TGS, or wirel ess transnission
ata in a wireless conmuni cation system [0047] 2.
[O%Z met hot?-of EMbBdthches in a@oﬁ%ﬁhesqméodm@m 8pllpfwherein the

aldwET AFCY Fuddbe i§ GRALFAES BN E1iRAhEARESISy T¥C whose required
. transm ssi on.
number of subcarrier blocks exceeds an allocated number of subcarrier blocks.

[0058] 13. The method as in any of the embodiments 3-12, wherein the
allowed TFCS subset is generated by eliminating any TFC whose MCS exceeds
the recommended MCS.

[0059] 14. The method as in any of the embodiments 4-13, wherein the
attribute of the TF includes distribution and the number of subcarrier blocks.
[0060] 15. The method as in any of the embodiments 3-14, wherein the

allowed TFCS subset is generated based on at least one of a remaining transmit
power, a transmit power corresponding to a recommended MCS, and the number
of allocated subcarrier blocks.

[0061] 16. The method as in any of the embodiments 8-15, further
comprising the step of retransmitting the MAC PDU when an initial
transmission of the MAC PDU fails.
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[0048] 3. The nethod of enbodi nent 2, conprising the
step of generating an all owed TFCS subset by
w0 e@mowessPng supported TFCs and el i m nati ng notPCT/US2006/047280
supported TFCs based on the allocated radi o resources
and paraneters. [0049] 4. The nethod of enbodi nent 3,
wherein an attribute of a TF including an MCS. [ 0050]
5. The nethod as in any of the enbodi ments 1-4,
conprising the step of generati ng a MAC PDU by
I pl exing th| n
[(?rﬁa%(il num s%,gpor %%%ZE ‘gff? Srz nté%] Wgereﬁgﬁ%ec ﬁ‘g{fnblfssmnls
prerformedbytusing thensame randjo mmwtezqcnmi paeieateraigsal fof-the initial
e VA e all owed TFCS subset. [0052]
ttf%s?ﬁgslﬁ%togggwgmghnent 6, conprising the step of
(@83 or mi ng8.a pEHd hmjhbd) ab heahAer ﬁﬂalémbodlh&hﬁé e 1VACherein the
| cted .TEC. .[ 00 8., The ne
ERe et the Sl Frameiyooinh i oy Hotr o TR A the MAC
PD. MAC PDU. [0054] 9. The nmethod as in any of the
di men 3- vvhe ein the all owed TECS subset is .
[@@ir at ediéas eﬁhﬁ Hn%P s % ey PE%WOQW‘E 16-3@swperein a
néd. TROAs selebted @8 thé réf¥nshidsih sNRAMENPH(P- 9,
subset i s generated based on

i I d TF
() o i 20, ovhe Bikthed B HRRG of the.stn bt meDiH Lg 1 rehorein the

MAOIDULE fraBmemkéd %oa&ulﬂ_ir"g_lérﬁagﬁlehﬁﬁi PO FFeR Sansmission,
10, wh é_n the allowed CS subset is enerat ed by

wherakyeas agmented PR dvrefsarymitief sonaraialyexceeds

[0dBB] r enai Ping Tharmmﬂodpmmaﬁn&ﬁ@ 20! §sdFbin QQV\@Jerhead for
corresponding to.the recommended MCS. [ 0057] 12. he

fragmeaatienis copsidered; fog themamimpm supparted Ge'PlaUt size.
[Gddpwed TEES svheflethed 48 BeaAY S HYerEhd dTh{datd 56,23 Wherein the
ss-ﬂleg TV\%‘qgslfserdefgglt{lg initial transmission of the MAC PDU is used for first
retransmission of the fragmented PDUs.

[0068] 23. The method as in any of the embodiments 20-21, wherein a
TFC with a lower MCS compared to the one used for initial transmission of the

MAC PDU is used for first retransmission of the fragmented PDUs.

-4

CD-..)

[0069] 24. Themethod as in any of the embodiments 20-23, wherein only
fragments acknowledged with a NACK are subsequently retransmitted.
[0070] 25. The method of embodiment 24, wherein a TFC with a lower

MCS compared to a highest allowable MCS is used for the fragments
acknowledged with a NACK.

[0071] 26. The method- as in any of the embodiments 8-25, further
comprising the step of allocating new radio resources and parameters when
transmission of the MAC PDU fails.

[0072] 27. Themethod of embodiment 26, comprising repeating steps in
embodiments 2-7 for selecting a new TFC for retransmission of the MAC PDU.
[0073] 28. The method of embodiments 27, wherein the MAC PDU is
fragmented into multiple fragmented PDUs, whereby each fragmented PDU is

-12-



nunber of subcarrier bl ocks exceeds an all ocated
nunber of subcarrier blocks. [0058] 13. The nethod as
WO pooanyseof t he enbodi ments 3-12, wherein the aPCDuRIH06/047280
TFCS subset is generated by elimnating any TFC whose
MCS exceeds the recommended MCS. [0059] 14. The net hod
as in any of the enbodi nents 4-13, wherein the
attribute of the TF includes distribution and the
nunber of subcarrier blocks. [0060] 15. The nethod as

di ments 3-14, wherein the all owed
ré&aﬁ%@é%tg&?as&g% erated based on at |east one of a

0@ ni ng29.r arthe tmekhedr of embpdirsenit 2Bowderein an overhead for

ﬂcﬁ%ﬁocat ggg gc%??%@ d foc?&%#@gwﬁfuﬁéo%%ﬁ%% SKE-

[00V&ny of 30.he EhbodithedbsiBaribef therenisrdiments 26 2agvhéiein the

h P
SRPTRD, 41 07 B a8, R PO B tor i
rmahmdmsﬁoreaﬁdmélfmgmﬂﬁad RPDEkei n the retransm ssion is

orned e,sane radiQ, resqur.ces an .
p 2 et er d u s Lé'gﬁ? g?etpﬂ% as At A Of%‘ °§é@8§€50$8‘12ﬂe‘”herem a
TIHACGVRBLA 1$0E6RICSIGmphedristthe d)naSJsbﬂ fehifihl tla@smission of the

t -17, ,wh in.th FC used t he
VEACHT R ied Sl Ao etiRutrion ot P FaRRRLs BDUR. 1t he
[0ax@] PDU. 3@.064I‘hé.ﬁ1.etﬂ'&£as”mtii@d)f #he bmbadindtts BREB1, wherein only

e 2R ?& %:Psdig §éﬁ-‘t9ﬁ{"\l¥g$g? }é_(l Fgrtla 316 a eeJq;glegﬁgtransmltted

[O@Bm od as33.n anye pfethbd oLEHRBOI IR t532) Gvﬂ&em’\ﬁ a!‘lg‘) Dﬁ;ﬁlﬁ@ lower

PDU i s fragnented jnto. tiple fragmente
%"P’é’&’ﬁaﬁ%m 16 es‘imhfé?‘@% e i wipfeforddrepppgmented PDUSs
aclaidviledged weth sepecrL el y. [0066] 21. The nethod of
%55 di med% 20, V\,here n_an_overhead for fragnmentation
4% ons it

onsi det-ed TRg mefk o%ﬁ ARy efithrosmbedimmented p3yiwherein the

wifésé] coddmunhtatizal ek ss hBAEMSEA spdignenbodi ment s

1, vvher ei n_t he
[020%0 The method as in any of the embodiments 1-34, wherein the

wireless communication system is a long term evolution of a 3G system.

{00811 36. An apparatus for selecting a TFC for wireless transmission of
data in a wireless communication system.

[0082] 37.  The apparatus of embodiment 36 comprising a TFC recovery
and elimination unit for generating an allowed TFCS subset by recovering
supported TFCs and eliminating npt supported TFCs based on allocated radio

resources and parameters.

[0083] 38. The apparatus of embodiment 37, wherein an attribute of a
TF including an MCS.
[0084] 39. The apparatus as in any of the embodiments 37-38,

comprising a multiplexing and TSN setting unit for generating a MAC PDU by
multiplexing at least one higher layer PDU within a maximum supported MAC
PDU size.

[0085] 40.  The apparatus of embodiment 89, comprising a TFC selection
-18-



same TFC used for the initial transm ssion of the MAC
PDU is used for first retransm ssion of the fragnented
weDg3/07460068] 23. The nmethod as in any of the PCT/US2006/047280
enbodi nents 20-21, wherein a TFC with a | ower MCS
conpared to the one used for initial transm ssion of
the MAC PDU is used for first retransm ssion of the
fragnented PDUs. [0069] 24. The nethod as in any of
t he enbodi nents 20-23, wherein only fragnents
acknow edged with a NACKare subsequently
andtpagiding unitdfor selezohe 25TFCHer thet NodC Eﬂ)lé:fmu theatlo®déd TFCS

S o S TR ol SRl s

the splegtedfCRC. [ 0071] 26. The method- as in any of the
[ di mentg 8- 4g, g.fpg»[a ok SR Sgtﬁat%ﬁ gn%n -40, wherein

a cati ng neW ra resources
the ahlowied STHOS clibsdtas lgafefibed baséd on [aO&_x’ﬁa}mﬁYg tr'Ethlt power.

[(gﬁz‘%'}g 8? rrg]; t4§ n‘g Og' 05 E&;g%a} s ﬁsﬁg alg‘}:,?gap %‘?\og}mgnfc’stﬁue?p il vgherem

thetitllawediTHOCS subdet ifi gediGtEDbhsdd0V 3 }ra2dmit powee thi@dsponding
+9 of _enbodi tsqd@ wherein the MAC PDU is fragnented

? ReSeommensied gment ed PDUs, whereby each fragment ed
[(RRR3B]i st et #ansnTheagpaefasalisah wny| dHd brdddinkBetsB- 19 dvherein

f odi 2 erein agn.qverhead for
the ;3%#61??@# f‘gbs'@gﬁg gRPied dp ¢ I%Q?Ws?j‘b‘&owb@ae power
réﬂj\ﬁr&ﬁi@nﬁle&eee({sf)ﬂ@}erﬁ&mﬁg &rﬁm‘ilﬁﬁ;dp@ﬁeif AndNgheOfrahB@it power
enbodi 3 iﬁ?ZQ V\,herg (ﬂyi‘%g sane TFC used for .
CPTeEPHN lf"g ASHE SeGo5HgRAe «C PDU is used for first
[0@89]ansn 4ai onTab appar{tud GEEALSY JPPhE enddAHAENR137-I8 8vherein

e bl R S s o i

niuhBberddf subadSiéSiflosly &lceb® alYRioPhldd PuMbErof QibchiFist blocks.
retransm SSI on of the fragnented PDUs

0% 0d as4Pn arfhesrrasatusasia ansmf §h28ﬂg’PdlmﬁE¥se3?T44 wherein
tRélallowed TFCS subset is generated by eliminating any TFC whose MCS

exceeds the recommended MCS.

[0091] 46. The apparatus as in any of the embodiments 38-45, wherein
the attribute of the TF includes distribution and number of subcarrier blocks.

[0092] 47. The apparatus as in any of the embodiments 37-46, wherein
the allowed TFCS subset is generated based on at least one of a remaining
transmit power, a transmit power corresponding to a recommended MCS, and the

number of allocated subcarrier blocks.

[0093] 48. The apparatus as in any of the embodiments 40-47, wherein
the MAC PDU is retransmitted when an initial transmission of the MAC PDU
fails. .

[0094] 49. Theapparatus of embodiment 48, wherein the retransmission

is performed by using the same radio resources and parameters used for the
initial transmission of the MAC PDU.
[0095] 50. The apparatus as in any of the embodiments 48-49, wherein
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fragmented PDUs acknow edged wi th a NACKare

subsequently retransmtted. [0078] 33. The nethod of
wepdvodissent 32, wherein a TFC with a | ower MCSPCDORENE7280

to a highest allowable MCS is used for the fragnented

PDUs acknow edged with a NACK. [0079] 34. The nethod

as in any of the enbodi nents 1-33, wherein the

Wi rel ess communi cation systemis a 3G HSPA system

[0080] 35. The nethod as in any of the enbodiments

1-34, wherein the wireless communication systemis a

the samecFRC awsotl o e inftial tBSnsmitsim is[lﬂjléaﬂ)r Ptraf¥inission of the

MBPEP s for selecting a TFC for wireless _

trans%i}ési on of data in a wreless conmmuni cation

[@92Glem [ 6082] Thé appheatap aaixgﬁm.iﬁpmheﬁmmi@_ﬁfs %%;19, wherein a
S T recovery and.el i n on_uni o]
e M e e 8 T b P B AP g
[B@Hor t ed5ZFCsThr chpphiatius alsiii @nHQf tEe gﬂﬂ{:?g%gi[%%-s 1, wherein
r¢ces an :
tRE A PR i AR RIS d i oAl rasmuntod P D Usibr apamsmission,
vatdrebypabeh ffagmeiited POUGE RetransiVitted E&Qﬁ@};elg?- The

t I b, any of the enbodi ments 37-38, . .
2% :?siuﬁagg hpe %P@}@%@ of gerbpdiment 62.ighenein themultiplexing

- R T
A A5 0y s
S‘%P‘?%.e‘f %@]Pﬁ&élﬁe appar atus of enbodi nent 39,
[@o99dr i si npaa TFEe aphafdthoBIN4 B@P%@m&eﬁﬁ%&'x{agﬂv\% 5283, wherein

ti TFC for the MAC PDU fromthe a ]
t ‘?exl%‘g‘%? ﬁ%&% ‘i‘éf ?%&tﬁﬁ iritial eansopigsioptof sha NAGBID Yt hsed for first
réteanddhissRIALbff tHeSfragientdieppefect ed TFC. [0086] 41. The
[ ny. of the enbodi nents 37-40, wherein

@ﬂ@aglalt g\?@%s TIF'?%?%B%T@FW as et ofithe epdbodiments$2-53, wherein a

TFEWRithi NvidraMETH LorRPNRI-totBABAL 524 P 5riRRP A3 HE85n of the
' n f the enbodinents: 37-41, wherein

MC ?’HU?S used for first retransmission of the fragmented PDUs.

{00101] 56. The apparatus as in any of the embodiments 52-55, wherein

only fragments acknowledged with a NACK are subsequently retransmitted.

[00102] 57.  The apparatus of embodiment 56, wherein a TFC with a lower

MCS compared to a highest allowable MCS is used for the fragments

acknowledged with a NACK. l

[00103] 58. The apparatus of embodiment 48, wherein the TFC recovery

and elimination unit generates a new allowed TFCS subset based on new radio

resources and parameters when transmission of the MAC PDU fails, whereby the

MAC PDU is retransmitted by using the new allowed TFCS subset.

[00104] 59.  The apparatus of embodiment 58, wherein the MAC PDU is

fragmented into multiple fragmented PDUs, whereby each fragmented PDU is

retransmitted separately.

[00105] 60. The apparatus of embodiment 59, wherein the multiplexing

and TSN setting unit considers an overhead for fragmentation for the maximum

supported MAC PDU size.
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the all owed TFCS subset is generated based on a
transmt power corresponding to a reconmended MCS.

WO 0D3878648. The apparatus as in any of the enbPdi/DE2006047280
37-42, wherein the allowed TFCS subset is generated by
elimnating any TFC whose power requirenent exceeds
the remaining transmt power and the transmt power
corresponding to the reconmended MCS. [0089] 44. The
apparatus as in any of the enbodi nents 37-43, wherein
the all owed TFCS subset is generated by elimnating
[@OIWW6IFC wibse Theapparhtusabdn anf of the embodimehieddes60, wherein

xceed al | ogat.ed. nunber of .subgarri S.
REEEEE TR S kR R RE mblei G OF B4 MPACTBENR: sopt for first
réffaddmisstier of thet fragamlehoEBDTRCS subset is generated by

j (g, nat i any., TFC whqgse- MCS exceeds the.reco e .
I 60088 otnd REpERTRS af (Remt oA R SHPOGRERE Bo-60, wherein a
THd edilng béweSBICES comtbﬁeﬂ;jﬁb tﬂi:gbn@tﬁs?ddﬁbit') énieifal tftﬁls’ﬁﬁsslfon of the

I el . di st.,rJ bution, and nunber ubcarr,i ocks.
NGBS SRt S gl tIRR e She PR iR PSS o
[cgmom, whegei NThb %p@hi‘dl}}&ﬁ asTﬁeﬁywbﬁeéndb%dg_ﬁ?ﬁ«saigesb, wherein

seg on a e one_.o ermal njng tran power, a
OB B ReTe Bt PDS C A E, Hth o NATHG j Hubasguently
rétransiifted. of al | ocat ed subcarrier bl ocks. [0093] 48.

The appar at us in any of the enpodi nents 40-47 .
RGP ?! Re- WRepontitng os tmanr 4108 SHHRGImARES 19 63 wherein a

THERER $Sloder WICeMpredld 4 HiiSest[ARIHLIEMCINE used for the
ap aratgs of enpodi nrent 48, wherein the retransm ssion
fragmenie

#ﬂ%gsEﬁkB@WH@g?ﬂéﬁg%ﬁéﬂﬁgﬁﬁo resour ces and

[GGTIUTEL er §5US ethE abphfftuks Bk tih Anyldf#hs BinboifleRis 3664, wherein
MAC PDU. [0095] 50, The apparatus_as in any of the

therhd sl pesrgommgnic tiophpistemntipa 3G HSRoeystesy for t he
[dﬁ%cmi% %IU t 58NS MRS aBPattud$89n bRl JrEhs BRHIUBRLAR R 64 Wherein
the wireless communication system is a long term evolution of a 3G system.
[00112] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or element can be used alone without the other features and elements of the
preferred embodiments or in various combinations with or without other features
and elements of the present invention. The methods or flow charts provided in
the present invention may be implemented in a computer program, software, or
firmware tangibly embodied in a computer-readable storage medium for
execution by a general purpose computer or a processor. Examples of computer-
readable storage mediums includea read only memory (ROM), a random access
memory (RAM), a register, cache memory, semiconductor memory devices,
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).

[00113] Suitable processors include, by way of example, a general purpose

processor, a special purpose processor, a conventional processor, a digital signal
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[0096] 51. The apparatus as in any of the enbodi nents
48-49, wherein a new TFC is selected for the
wo edorarssoi ssi on of the MAC PDU. [0097] 52. ThePCT/US2006/047280

apparatus as in any of the enbodi nents 48-51, wherein

the MAC PDU is fragnented into nultiple fragnmented

PDUs for retransm ssion, whereby each fragnented PDU

is retransmtted separately. [0098] 53. The apparatus

of enbodi nent 52, wherein the nultiplexing and TSN
setting unit considers an overhead for fragnentation

processor(DBR), mpiusaﬂpﬂp’o:ﬁmﬂ:rb&frigéﬁdﬁdrﬁldﬁ og[rﬁ@&%}am'iﬂpro@@?sors in
ny of the odi pent s erein

PROAEGEH St SRSt phiep i Apierpesmeriliss; AP BrakamSpecifi

Invegretid Cacuite (ASHEs)f Fiedd Pr@réﬁnﬁﬂbm&ﬁé Kfray @ PGAs) circuits,

£ d PDUs. 100 e apparatus as in any
§ %EE an%d greg F’]‘t‘lmg %ta "f“g?lﬂea TFC with a | owner
[‘MDSAi onp aﬂepi'otéssbhﬁl asRCisS e WRh sbithard mdy @é"ﬁﬂ(ﬁ%‘ 19:ﬁalement

a‘{jﬂ;‘fﬁ gdgls used {_or first retransm ssion

% PRPISHUL A0PEHYTLIOTSIR. Ut dn ) weireless t%@slsnnt argeive unit
(OITRUY Lﬂﬁf)éq‘m@iﬁiﬁr& f2ndiRal, BA&S eﬂzhﬁoﬁr}la)duf RAWTERR LSntroller, or any
acknow e CK are subsequent | ’

hogy cormH ?Y ‘ed. gnay e ‘%ﬁﬁéaﬂht%ﬁ@iﬁtwﬂb odithremodules,

115§1eml§hﬁredl i HaMet ind/ol QYR VQSsltﬁﬂmgr agrre&iaa a videocamera

est allo bIe MCS is used for
afg‘%d’ 6 & Rpeakerpbonesp sibratice dppseatuspedker, a

nﬁﬁhﬁﬂieﬁema {8evithiR @idhdcBR ey Bﬁﬁg%lﬁeéé’ é)%%ﬁf% a kegPoard a

BZ“m at|01 unit generates a new al

e r @iffPquensy mpedulater FEMImadie Smlxhem liquid crystal
diW(E@E) &i%pl?éfy didig, Wg%l% RtiSe %&?@édér{;&%ﬁf&sgyay unit,

iS reftransm tte by usi ng the new a
adigitalmusts plaper, aghediatniayer ashdengama pl&sr mbdulej an Internet

bidvesd¥\en t ed
PDLD, ﬁ?ﬁé‘?ﬁ‘ﬁ%ﬁ%ﬂ%ﬁ%ﬁ%&%ﬁ&' @lémnﬁ@?id

separately.
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[ 00105] 60. The apparatus of enbodi ment 59, wherein
the nmultiplexing and TSN setting unit considers an
wo@r@rigsaoh f or fragnentation for the maxi num supEDUSEA6/047280
MAC PDU si ze.[00106] 61. The apparatus as in any of
the enbodi nents 59-60, wherein the sane TFC used for
initial transm ssion of the MAC PDU is used for first
retransm ssion of the fragnented PDUs. [00107] 62. The
apparatus as in any of the enbodi nents 59-60, wherein
a TFCwth a | ower MCS conmparediiss t he one used for
%It]ai transmssion of the MAC PDU is used for first
tigif Bn of the fragnented PDUs. [00108] 63. The

appalat usAasetkbdfiy seiecti wmgwf&m%% c@g:lblﬂgﬁsﬁl PRC) f
ec e with a NACK a ( ) for

lLy f ted P d
ngﬁ}é%{;g g%]sﬁ?‘é‘f Pfg‘k\gﬁﬁf%l?“gglet ‘89‘1199}'15% The appar at us
as | (h)aﬂlbcgfmkiiﬁdﬁimghfﬁgEﬁdq%rgﬁxetm% 2 L%égglggm th

a |l ower MCS conpared to a highest al
used(Wgererrting apallaved trmspordenoat e@gbmaﬁomea(m subset

bw@aowm@@upmmam@meﬁﬁnml aaopéuﬁoﬁnb Gt &IPREL ﬂsgééon the

. Wherein the wireless commu | catl system |
a@@qﬁsﬁAaéwé?ﬁrcF@@qqmyrea@eterh@ra@tﬁabutwmanwmgornfat (TF)

iddIed RO JaRM Sord 808 SoditfaelBbel (MECE. " €1 ess

communi cati on systemis ong termeévolution of a 3G
syst EngepreRting 2 medingicesieontral (MAES) arotocdlslmausit®DU) by

nadlapwﬁﬁg B 1daRY %ﬁ&t 23 u%rlﬁyéj:efngﬁ B8%hih ) JJQ;%DE& f %%%Iéted MAC

enbodi nents i n par ar” conbi nat1 ons, eac
PBU gizeirent can be used al one wit hout the ot her

f eat f odi

VD PELANGE PRELE LB ALAE 1156 i he SIRRE TEES shbset

and @ estforming apaddingdine MACERDIUbs tHEtehaMACGHRDUTfits into
ﬂ{é %&ganﬁgj P{Qyided in the present invention may be

emented in a conmputer program software, or
f| rnﬁhmmmgnmyhehMML n a conputer-readabl e
storage nedi um for execution by a general purpose
conputer or a processor. Exanples of conputerreadable-
2, The method of claim 1 wherein the allowed TFCS subset is

generated based on a remaining transmit power.

3. The method of claim 2 wherein the allowed TFCS subset is

generated based on a transmit power corresponding to a recommended MCS.

4. The method of claim 8 wherein the allowed TFCS subset is
generated by eliminating any TFC whose power requirement exceeds the
remaining transmit power and the transmit power corresponding to the

recommended MCS.

5. The method of claim 8 wherein the allowed TFCS subset is
generated by eliminating any TFC whose required number of subcarrier blocks

exceeds an allocated number of subcarrier blocks.
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storage nedi uns include a read only nenory (ROV), a

random access nenory (RAM, a register, cache nenory,
w@egoromsguct or menory devi ces, magneti c nedi a BCUDOSHG6/047280

internal hard di sks and renovabl e di sks,

magnet oopti cal nedia, and optical nedia such as CD- ROM

di sks, and digital versatile disks (DvDs). [00113]

Sui t abl e processors include, by way of exanple, a

general purpose processor, a special purpose

processor, a conventional processor, a digital

signa#processogF%DSP), a plurality of mcroprocessors,
one of mor &h8i hed Hselotn 8nwheswini ttd ablowielhTRCBSBubset is

geicatal Eﬁ@ﬁﬁ%&ﬁﬁ% a%y@lﬁé %Q’%% )%E:ceﬁﬁg l‘%i&é o ended MCS.

Specific Integrate rcurts
Progranmabl e Gate Arrays (FPGAs) circuits, any

i ntegrate ' i ; tat.e chine. [00114] A
&r ocessor Glll‘]r%EL ggé;c iolté‘f1 ao? {Egé%lﬁﬁﬁg%??\@? eaqﬁ’ﬂguﬁl&gé&]”? includes

istuibyrtden andthe airobér efpuboayridr bloglesi ver for in use
in awreless transmt receive unit (WRU), user
equi pnrent, terminal, base station, radi o network

cont r| | erTheometirpdhob telaienyiutvetierefth € hWTRILWEY PRCYSEGhset is
Fdhe TR ' ' modul.es, ipplenented in hardware

éran d/ or SO tgevgirlea%éa%g -t ; ar %’aﬁ@atg transmaid BeWEBretransmit power
GPEERTP @d]@g\’qodfemmﬁn@(ﬁ MK ermphtiteaudbél BF allbQRed subcarrier
plsMisce, a speaker, a microphone, a television

transcei ver, a handsfree headset, a keyboard, a

Bl uet oot h nodule, a frequency nodul ated (FM radio

unit.,g a | kqui rystal di (LCD) display unit, an

or g_ar?i' c | i'lg}%tr-gfggn]%(%éls?f% sin i?@%EBSHPd?%WIay unit, a

];(Fj}::) gi {adr eml senipting Ieh? MAC tmbw Wi ey m%?}’ﬂrgﬁélnﬂs%mi of the MAC
u an.lnterne rowser, and/or any

Wi ?ﬁ%ss’gﬁ fg 5%'% “S?'é%fl?féi’%gwe(‘\%mw bydgingthesameadictesources

and pArairbers ssedtfor Shawhitnd tf HsnselBatdrige MALANSPOT t

format conbination (TFC) for wreless transm ssion of

data, the method conprising: (a) allocating radio
r es0lfcesThadnpiod ot cdaiin Davhirdedl $H §§in%"r;11,g& Rsed for the initial
S

gdener.ating an Jal | owed transport format conbination
I(Qapgegfslgﬁ 8 use for retransmission of the MAC PDU.

11. The method of claim 9 wherein a new TFC is selected for the
retransmission of the MAC PDU.

12, The method of claim 9 wherein the MAC PDU is fragmented into

multiple fragmented PDUs for retransmission, whereby each fragmented PDU is
retransmitted separately.

13.  The method of claim 12 wherein an overhead for fragmentation is
considered for the maximum supported MAC PDU size.
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by recovering supported TFCs and el i m nating not

supported TFCs based on the allocated radi o resources
w@na7peanet ers, an attribute of a transport fRCTEHS2006/047280

(TF) including a nodul ati on and codi ng schenme (MCS);

(c) generating a nmedi um access control (MAC) protocol

data unit (PDU) by nmultiplexing at | east one higher

| ayer PDU within a maxi mum supported MAC PDU size; (d)

selecting a TFC for the MAC PDU fromthe all owed TFCS

b ' ina.te th DU
Thar The! WP RickBsabtlaBn i 0Bk ud BGnir Cpked B the initial

traafevesien pltthedAGREDRDS used faihGrsteetradsmisstbbfbht fragmented
Pherein the all owed TFCS subset is generated based on

a renainigaltransnit power:. 3. The nethod of claim?2

wher el t hidheanethastof EhGs tﬁbﬂﬂteiinsa 'gﬂﬁaﬁiah@.dogaﬁms)ébmpared
' oper. correspondi ng t I nded MCS.

B R i it =Pl ERialsP e of e trhegised for first

retirpnamissiog of dhe fisgmipyntet ifDWat i ng any TFC whose power

requi renent exceeds the remaining transmt power and

the transmt power corresponding to the recomended

MCS. . TI‘l&xermbﬁ?xﬂdai‘gzlaihﬁ:lzr@vﬁez‘é_lﬁroﬁﬂﬁﬁhggxé%%%ﬁﬁ)ﬁg@d with
: enarat e Jm.nati ng any ose

TR bt SR A ety 0T PR e ibrdabmtastransmitted

al | ocat ed nunber of subcarrier blocks.6. The nethod of

cl ai rein.the l.o JFCS subset is generated

by el i nate T of Bl FR whorein s HeGgth pdower MOS compared

tp ex drigheent| edldvizhle MOEB 8 ast e Sla@iniBnks V%ﬁgﬁtghﬂecfglaa with a

e

i bute of the TF includes distribution an
Nﬁ@%%r of subcarrier blocks. 8. The nethod of claim?7

wherein the all owed TFCS subset is generated based on

at | st e of . aremaining transnmt power, a transmt
D oweﬁ%. ‘ﬁ]le method of claim 1 further compnging:

(g) allocating new radio resources and parameters when transmission of
the MAC PDU fails; and

repeating steps (b)-(e) for selecting a new TFC for retransmission of the
MAC PDU.

19.  The method of claim 18 wherein the MAC PDU is fragmented into
multiple fragmented PDUs, whereby each fragmented PDU is retransmitted
separately.

20. The method of claim 19 wherein an overhead for fragmentation is

considered for the maximum supported MAC PDU size.,
21. The method of claim 20 wherein the same TFC used for initial

transmission of the MAC PDU is used for first retransmission of the fragmented
PDUs. .
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corresponding to a recomended MCS, and the nunber of
al l ocated subcarrier blocks. 9. The nethod of claiml
WO eoovlgssoconpri sing: (g) retransmtting the MABPDUS2XM0€047280

an initial transm ssion of the MAC PDUfails, the

retransm ssion being perfornmed by using the sane radio

resources and paraneters used for the initial

transm ssion of the MAC PDU. 10. The nethod of claim?9

wherein the same TFC used for the initial transm ssion

IS uged fQ‘he&@éth@ﬂ%ﬂbl&ﬁh% ﬁﬁe&h@amm a%erﬂiés compared
hod of caqafj erein a new TFC is selected f

t?ﬁ er G Zeiles |IBH f trppgmipRtoreed, theoMAG, PIAb FﬁoGS@}i for first

réirahBndsHBEbLiHR frigmbhfed PHUs fragnented into

mul tiple fragnented PDUs for retransm ssion, whereby
each fragnented PDU s retransmtted separately 13.

The pBt hogmel nedtdbd b M%G'IQ a&ﬁ@i’&hh% f fhgmented PDUS
fragnmentation is considered for t maxi msusgmort ed

agipowiedsed spithsa mepative adinastledgement INWGEK o e tsmbsequently
rg@gﬁsrgﬁ@e&lsed for the initial transm ssion of the

CPDU i s used for first retransm ssion of the
fragmsnt ed PDUs. 15. The method of claim 12 wherein a

TFC with apl, %ﬁ% 88@%%%%%@%%&3 eﬁi) e rl\gCTS g{)mpared

initral transmssion o i used

te ahighestrabewehled¥GSis lfsed@lmﬂnbd"nbgiﬁhjstedlﬂ)lﬁbekmmged with
adfaeh@i m 12 wherein only fragnents acknow edgedwi th a

negat I've acknow edgenent (NACK) are subsequently
retransmtted. 17. The method of claim16 wherein a

TFC yik hi ghest al |
T AN R —
isNAGKird geneffatdondGichiighfs pebd ipacketf avceSHSPAPEY S ey

26. Themethod of claim 1 wherein the wireless communication system

is a long term evolution of a third generation (3G) system.

27.  An apparatus for selecting a transport format combination (TFC) for
wireless transmission of data, the apparatus comprising:

a TFC recovery and elimination unit for generating an allowed transport
format combination set (TFCS) subset by recovering' supported TFCs and
eliminating not supported TFCs_ based on allocated radio resources and
parameters, an attribute of a tranéport format (TF) including a modulation and
coding scheme (MCS);

a multiplexing and transmission sequence number (TSN) setting unit for
generating a medium access control (MAC) protocol data unit (PDU) by
multiplexing at least one higher layer PDU within a maximum supported MAC
PDU size; and
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(g) allocating new radi o resources and paraneters when
transm ssion of the MAC PDU fails; and repeating steps
W@ R)o70ee9f or sel ecting a new TFC for retransn BST/U82006/047280
the MAC PDU. 19. The nethod of claim 18 wherein the

MAC PDU is fragnented into nultiple fragnented PDUs,

wher eby each fragnented PDU is retransmtted

separately. 20. The method of claim 19 wherein an
overhead for fragnmentation is considered for the

rr:ax! nau MECI pelectios aWA@dddih® A fol Jsele-gﬂﬁg@'i‘ﬁ‘ oPlthe MAC PDU
Ll |20 mhe&m%he same TFC used for Initia

’?r Shets alows gukpetemd perfomaing apadding to the MAC PDU so

thett the MASSPDU fis #116 the 8aRBRLeHr@DUs. 22. The net hod

of claim20 wherein a TFC wth a [ower MCS conpared to

the one used for initial transm ssion of the MAC PDU

is uszgl f orhd bpphrdtakr, S S . f raqne .
oo, 23 The Bk e 2o Reth e SRR MHS subset is
§555 ep[9sa ERRABWNE drrbmitidoveernegat i ve

acknow edgenent (NACK) are subsequently retransmtted.

24. The nethod of claim 23 wherein a TFC with a | ower

MCS ardte epParaing e slainl RvmbbmiMIRei Alowal TRTS subset is

gdeerdteadiRiel o f%sﬁﬁ%ﬁ%ﬂ&%%&gggn&m@%egggg MCS.

met hod of cl ai m 1wher el e Wr
systemis a third generation (3G high speed packet

accesy. ( H5RR) .Thg,net hod cl.ai m 1wherein )
the wireless. %@%ﬁ%gf?%ar}&sggt%%%n gilf*cﬂ]f Wegk thECS subset is
gepsratefl oby ofliminating) agen@FSt ivdmwse3mwey Segliirethént Akceeds the

: ' rapsport., format conbi nati on
BRRiRg. o ChERb bt bl MRSy oy penEpRiRipgcto the
TETpRERHag MCS. |

31. The apparatus of claim 29 wherein the allowed TFCS subset is
generated by eliminating any TFC whose required number of subcarrier blocks

exceeds an allocated number of subcarrier blocks.

32. The apparatus of claim 29 wherein the allowed TFCS subset is
generated by eliminating any TFC whose MCS exceeds the recommended MCS.

33.  The apparatus of claim 27 wherein the attribute of the TF includes

distribution and number of subcarrier blocks.

34. The apparatus of claim 33 wherein the allowed TFCS subset is
generated based on at least one of a remaining transmit power, a transmit power

corresponding to a recommended MCS, and the number of allocated subcarrier
blocks. |
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a TFC recovery and elimnation unit for generating an
al l owed transport format conbination set (TFCS) subset
whooressver i ng supported TFCs and el i m nati ng POL/US2006/047280

supported TFCs based on allocated radi o resources and
paraneters, an attribute of a transport format (TF)

i ncl udi ng a nodul ati on and codi ng schene (MCS); a

mul ti pl exi ng and transm ssi on sequence numnber (TSN)
setting unit for generating a nedium access contro

( MACgspr ofrag qu])pgﬂt%stﬂf' laiff Nhé}lélﬂ'@ﬂet MRAEPOY 19}etra%sm1tted

| east one highér |ayer PDU within a nmaximum support
@D@l@}aﬂérammsmié@eewﬁ(bﬁm daidn dbierrgtuamsmisgion being

p%ﬁ*o?&teﬂ By 1%1r]_é: hd Qfmb p&dl &EJ ﬁ@hﬁ%@ L'%%Fe;bofjgf ﬁ? initial

subset ahd performn pad ng to

tﬁﬂ@namomg@theﬂ\@wrﬁ Ut he selected TFC. 28. The

apparatus of claim 27 wherein the all owed TFCS subset

is generated based on a remmining transmt power. 29.

The 8fpar dhespphratiugioficladnBhevlerain the sahiedDE@ uféddr the initial

traaBksioh 9%@&? ?&rel%tpﬁs%sgan d)f k@ﬂ/ﬁ%tp a ap par at us

correspon 0 a recomen
of claim29 mherein the allomed TFCS subset is

genegat edrp I|n1nat| whose .

r equ??emsnpge%@ P n| ot g‘n%‘ﬁ‘}' w&i}%‘?elgﬁﬁd for the
rehan$mmmmmnbfﬂnMMmeﬁiﬂéspondlng to the recomended

MCS. 31. The apparatus of claim29 wherein the all owed
TFCS subset is generated by elimnating any TFC whose
requB8ed Thetappacdtusudfodainh 85 whesdis the MAASPBI is fragmented

t unber carrier bl qcks. he
o R6Rl SpeRenre DU BR crRaneli Paviforoc e ragmented
P geretrahaditvyd eeparabelyyl ng any TFC whose MCS exceeds
the recommended MCS. 33. The apparatus of claim 27
wherein the attribute of the TF includes distribution

and 8anbeThefapparatus bflcldihD8BSwherein the multiplexing and TSN

setting unit considers an overhead for fragmentation for the maximum supported
MAC PDU size.

40. The apparatus of claim 38 wherein the same TFC used for the initial

transmission of the MAC PDU is used for first retransmission of the fragmented
PDUs.

41. The apparatus of claim 38 wherein a TFC with a lower MCS
compared to the one used for initial transmission of the MAC PDU is used for

first retransmission of the fragmerited PDUs.

42. The apparatus of claim 38 wherein only fragments acknowledged

with a negative acknowledgement (NACK) are subsequently retransmitted.
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34. The apparatus of claim 33 wherein the allowed TFCS
subset is generated based on at | east one of a
WO 200ai0T860y transnit power, a transmt power PCT/US2006/047280
corresponding to a recommended MCS, and the nunber of
al | ocated subcarrier blocks.35. The apparatus of claim
1 wherein the MAC PDU is retransmtted when an initial
transm ssion of the MAC PDU fails, the retransm ssion
bei ng performed by using the same radi o resources and
par éliégbe ﬁgaéeuéggaxfé%hsté}edhmat idlwhérefs TH@Rwidh 4 bewer MCS
MAC . . e apparatus of claim 35 erein th
cosapra i Co wshighest allpwable MG is usaddier $he g’%e‘g@ é’&EPBY’Iedged
wht tr ssion of the MAC PDU. 37. The apparatus of
trdl Wherein a new TFC is selected for the
retransm ssion of the MAC PDU. 38. The apparat us of
claim 35 erei C log fhageRNt IR® recovery and
mul t Ie']\#?eagal nrég?%%sc%%i rzzt rvfemsm' ss'r?%nIrmiwherebyry )
el o gmibh gederabes iasnewt allyved {IRGE sepestabasegl omgiew radio

The appar,atus_of cl ai ' lis 1) %182 6by the
repaRr SRR O SO e b PSR I NG PS030y
MAQ@DUtiarétranémitted by mingriie newpdloved TRESEDsEY ze.

40. The apparatus of clai.m 38 wherein the same TFC

used for the initial transm ssion of the MAC PDU is

used4$or The sppasituiandnisisn d4 wherehe the MASPRY ffigagmented

.41. The apparat ys | ai.m ' g ‘ted
gl 0 SRl MA A e K rBranomi
sépaaselyssi on of the MAC PDU is used for first

retransm ssion of the fragnmented PDUs. 42. The
apparatus of claim 38 wherein only fragnents

acknagl edyng appdratusefaldive 4bciwhendindgenemlitipheadng and TSN
are subsequently retransoitted 43, T rf 8h rted
SV culEReT poTEBoRf it e TR it suppo
MAahents gkéowabl e MCS is used for the fragnents
acknow edged
47. The apparatus of claim 46 wherein the same TFC used for initial
transmission of the MAC PDU is used for first retransmission of the fragmented

PDUs.

48. The apparatus of claim 46 wherein a TFC with a lower MCS
compared to the one used for initial transmission of the MAC PDU is used for

first retransmission of the fragmented PDUs.
49. The apparatus of claim 45 wherein only fragmented PDUs

acknowledged with a negative acknowledgement (NACK) are subsequently

retransmitted.
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with a NACK. 44. The apparatus of claim 27 wherein the

TFC recovery and elimnation unit generates a new
W@bdoonessoTFCS subset based on new radi o resour PEFUS2UA6/047280

par anet ers when transm ssion of the MACPDU fails,

whereby the MAC PDU is retransmtted by using the new

al | oned TFCS subset. 45. The apparatus of claim44

wherein the MAC PDU is fragnmented into nultiple

fragmented PDUs, whereby each fragnmented PDUi s

retragsm d Vaaid6.40l a cl.ay

45 WRG: of e PPEAER B et 10 WBGRPRCRITEE BhufnoloWer MOS
comparreikrto anhighesth edbbwahle {MEFrentusedoforf the tfragmented PDUs

' PDU si ze. 47. The apparatus of

a&%{)‘?n}é?ggé\zh%?%itaﬁﬁ € sane TFC used for initial

transm ssion of the MAC PDU is used for first

retragsm ssi on of the fragnented PDUs,., 48.. The ..
L opabit us 15e Rmabig of REHE A Shean o, Virfiat, pompgmication
sgsigpaica thirdigeaetaridon 63G) High speed ipatkdtravosss FESPA) gfstem.
the MAC PDU is used for ‘first retransm ssion of the
fragnented PDUs. 49. The apparatus of claim45 wherein

onl y 52t agTiiet phdrtiss af kladinl 27 geltereir bhe wieglatd vémmunication

acknow edgenent (NACK) ar.e .subsequent.l

ST ST R Bb e R oR o & TGS e BHER (PO SYAlERbi n
TFC with a | ower MSS conpared to a highest all owable
MCS is used for the fragnented PDUs acknow edged with
a NACK. 51. The apparatus of claim 27 wherein the

W rel ess communi cati on systemis a third generation
(3G high speed packet access (HSPA) system 52. The
apparatus of claim 27 wherein the wirel ess

comuni cation systemis a long termevol ution of a
third generation (3G system
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