METHOD AND APPARATUS FOR SELECTI NG A TRANSPORT FORMAT
COMVBI NATI ON FI ELD OF | NVENTI ON The present
invention is related to wireless conmunication
systens. More particularly, the present invention is
related to a nethod and apparatus for selecting a
transport format conbination (TFC). An exanple of such
system can be seen in docunent WO A03041317. The
present invention is applicable to any wreless
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Figure 1 shows a basic sub-frame structure for uplink transmission proposed in

LTE. The sub-frame includes six long blocks (LBs) and two short



Due to the change of the physical |ayer structure, new
attributes and resource allocation schene for uplink
transm ssion, TFC sel ection procedures defined in the
current wirel ess comruni cati on standards cannot deal
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subcarrier blocks and the nunber of TTls are new radio
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Figure 4 is a block diagramof a TFC selection unit in
accordance with the present invention.

Figure 5 is a flow diagram of a process for selecting

a TFC in accordance with the present invention.
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Figure 4 is a block diagramof a TFC sel ection unit

400 in accordance with the present invention. The TFC
selection unit 400 may be included in a MAC | ayer of a
WRU 302 or any network entity, such as a Node-B 304.

The TFC sel ection unit 400 includes a TFC recovery and
elimnation unit 402, a nmultiplexing and TSN setti ng

unit 404 and a TFC sel ection and paddi ng unit 406. The
TFC recovery and elimnation unit 402 conputes an
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accordance with the present invention. The TFC selection unit 400 may be

included in a MAC layer of a WTRU 802 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
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b) a priority of each |ogical channel and MAC fl ow
(alternatively, just an indication of the highest
priority MAC flowwith data to transmt); c) a

remai ni ng transm ssion power calculated fromthe

maxi mum al | oned power and power requirenments for other
applications; d) a TFCS configured by radi o resource
control (RRC), the TFCS including all possible IVICS
and rel evant subset of subcarrier blocks; e) a hybrid
autorratic repeat request (H ARQ identity (1D); the

f tRé nﬁhﬁﬁgxé&h{ ﬁ@?fgy&sl’ﬁm%) agl)débptlonallymanagmg
ragrrent ation ID; _h) recomme MCS; al | qcated

aetting2 BN aves lqgmtc’em% ory%cflw fer each et MAC PDU. The
NOWCE keleétion! hfid padding unit 406 selects an appropriate TFC which can

- support the maximum LTE MAC PDU size and performs padding, if necessary,
so that the LTE MAC PDU fits into the selected TFC. The output 412 of the TFC
selection and padding unit 406 is a complete LTE MAC PDU header and the
selected TFC.

[0024] The present invention considers three scenarios with respect to the
TFC selection as follows: .
1) Scenario 1: initial transmission of a new data block;

2) Scenario 2: retransmission of a previous failed data block without

allocating new radio resources and parameters, (i.e., the data block is
retransmitted usmg the same radlo resources and parameters allocated for the

initial transm;lssmn) and

3) Scenario 3: retransmission of a previous failed data block with
new radio resources and parameters, (i.e., the data block is retransmitted using
new resources and parameters).

For scenario 1, (i.e., initial transmission), the TFC 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 MOCS and relevant subset of subcarrier blocks;

e) a hybrid automatic repeat request (H-ARQ) identity (ID);
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The buffer occupancy is used to determ ne the anount

of data available to be transmtted and the LATE MAC
PDU size. The priority of each |ogical channel and MAC
flow, (or the indication of the highest priority MAC
floww th data to transmt), is used to determ ne how
the 1 ogical channel data wll be nultiplexed into a
MAC PDU. The renmining transn ssion power is used to
determ ne the LTE MAC PDU size, MOB, or the Ilike.
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If the data bl ock size fromthe RLC buffer exceeds the
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For scenario 3, (i.e., retransm ssion wth new radio
resources and paraneters), new radi o resources and
paraneters, (e g., the maxi num all owed transn ssi on
power, the nunber of subcarrier blocks (for LTE) and a
recommended MCS), are re-allocated for

retransm ssions. The TFC recovery and elimnation unit
402 repeats the all owed TFCS subset cal cul ation
procedure in scenario 1 for calculating a new al |l owed
TFCS subset based on the new i nputs. | f
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transnitted (step 512 mbodi ment

‘i?ei%ﬁ?lffmg%trteétl’%s imqhe Tt selestedroend pedding wuit 986, The

mﬁmﬂent af fiRgmalts® FTs G m@ealnﬁﬁha Yas8d DhetHe channel condition
di nent .conmprising the step of

a F?so c a'{mﬁ)gj h?’é%’ifﬁ’é?%ﬁ Sage '%EQ isuged fox Bresfiys retransmission as

transm ssi on. 8.




3. The nethod of enbodi nent 2, conprising the step of
generating an all owed TFCS subset by recovering
supported TFCs and elim nating not supported TFGCs
based on the allocated radi o resources and paraneters.
4. The method of enbodi ment 3, wherein an attribute of
a TF including an MOS. 5. The nethod as
in any of the enbodi nents 1-4, conprising the step of
generating a MAC PDU by multiplexing at | east one

hi gher layer PDU within a maxi mum supported MAC PDU
StifeSinitial transmission arfél méREroFRENMEThap BB AT the, subsequent
conprising the step of selecting a TFC for the MAC PDU
f FESFAMSRESHPREbwed TFCS. subset . 7. The

met hod of @ﬂiama é’{ﬂié& @ent&@%ﬁié@@nk}tﬁséd&ﬂaﬁf[—l—ARQ feedback,

P f or n % rﬁ‘)ﬁi%( ngf"gg% %@&&%J ora nega%‘ivet ?:nll\l‘:/Af:edgement
n(NAnCK))Qf)f@nh MEWCYPDH) wplyi. tiefgpgtieatat BPUsfresponded with a

t I(I%Walt'et Jeolgn t;te'v‘dA c:J.‘o mcrease tge grobvmb] i ity gf sw 5 sgﬁ H%%gﬁﬁssion,

as’in any enbodi men rernt
T OF G ubiht a |lewg:e MO8, dcorbpared withathee highesh gllomved SMGS), or

p(%%@%%)ondmg sgbcga.rn V\E bi&ks -I\;H uH‘%*;F Qﬁo@éi TﬁCQ@ﬁb@ét &J}QJTE) may

i seleston fersthefrogmantaPDN e mbacesop iy he Tagmeated

re6 PRGN 48¢ WYB-to be the same size as the initial transmission. If the
recommended MCS is given, the MCS in the selected TF'C should not be greater
than the recommended MCS.

For scenario 3, (i.e., retransmission with new radio resources and

parameters), new radio resources and parameters, (e.g., the maximum allowed
transmission power, the number of subcarrier blocks (for LTE) and a
recommended MCS), are re-allocated for retransmissions. The TFC recovery and
elimination unit 402 repeats the allowed TFCS subset calculation procedure in
scenario 1 for calculating a new all.owed TFCS subset based on the new inputs.

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.

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.

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

-9-



11. The nmethod as in any of the enbodi nents 3-10,
wherein the all owed TFCS subset is generated by

el imnating any TFC whose power requirenment exceeds
the remaining transmt power and the transmt power
corresponding to the reconmended MCS.

12. The nmethod as in any of the enbodinents 3-11,
wherein the all owed TFCS subset is generated by
elimn' sting any TFC whose required 'nunber of
subcarrier bl ocks exceeds an aIIocated nunber of

S4B6EAhLnSEed !
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€81 (compgaerbWathettherhighestiallemed MCEh AFR@NHEE L covBSponding
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t hod as t he enbodi nents 4-13, wherein
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odj nent s erein e
WF‘% d"afr‘pté% S%&&Tﬁ‘g %"éﬁgrﬁftw’ﬁ %eéaﬁ%m thg recorpmengpd MCS.

of a renmi rﬁ‘lggret 5 &ns fiiotv diapgeim oflalprédesEB00 Esrlecting a TFC in

d d of
g%croﬁ?aaﬁ% vit Car oso ef{;’omm g A%‘:Su’e-ﬁ aﬂocal?;gi cﬁ?—ﬁésources and

oca
neanageetgrs fon dewnlink andupknk ozamamstox&(&ﬁap 502).t Ar allowed TFCS

CaRet & Akulidiead &%nggdg%ﬁwg%%] %ghgggoil\'h supported

n_initia transim ssion
THrCaRasenan Bie Bhceies sadinentouress andararmetdrs (step 504). An LTE

rmqrcam $S gBhReriafed By HALIBRILRY % e 1t bRE h‘-i 15968t PDU or by

r S rarret ers USG or the init
[ 2 %ﬁwﬁﬁ% *gﬁglbﬁl hin a maximum su]gqurtqth%TE MACPDU
net\(ateppB06)N AN m‘r thél .e.mmm PDULS sdibetbd frot SkSANWIRTFCS

el 308, ol pate e 1, L TESHR8 i oty o
rtbiah dble 354'H NACH PDIS fithinte rthe deleetrld TIC {step \§16).€The LTE MAC
ng&éét&%%{tgg(&% 5@){3 retransm gsion. of the MAC

' Embodiments.

1. A method for selecting a TFC for wireless transmission of

data in a wireless communication system.

2. The method of embodiment 1, comprising the step of
allocating radio resources and parameters for transmission.

3. The method (;f 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.

4. The method of embodiment 3, wherein an attribute of a TF
including an. MCS.

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.

-10-



20. The nethod as in any of the enbodi nents 16-19,

wherein the MAC PDU is fragnented into nultiple

fragnented PDUs for retransm ssion, whereby each

fragnented PDU is retransmtted separately.

21. The nethod of enbodi ment 20, wherein an overhead

for fragnentation is considered for the maxi num

supported MAC PDU si ze. 22. The nethod as

in any of the enbodi nents 20-21, wherein the same TFC

used for the initial transm ssion of the MAC PDU is

us ed for fig sg TBé f&ﬂﬁ@&%Bﬂ%ﬁe&B@zﬁ!W%@;&?ﬂﬁelec@g
t any of t iJrent s -21,

vihEF g}lhffe?r ﬁ%&%‘%ﬁw g"’i“b r%%cqgﬁgggfgg‘gf‘o the one

used for ifditiarhé rasthvissel emwdimbet M\GdBRisisg uhedstep of

for.first retransm SSi f fr nt . .

APEORERg A AOUCRE rine NG PPIE b BALRR BACHPY fts into the

viebrobedTBOL Y fragnents acknowl edged with a NACK are

subsequent by r%ﬁgﬁ%‘z’he% embodiment, 7, confpkisi e step of

met hod. o_f enbodi ne ereln a ower
NEsnsoitbiagdte MAG Bl'ghest al | owabl e MCS is used for

the fragnegts afﬁt? ARSI P ot bodiments 3-8, wherein the
26. The nethod. al 1n any of the enbodi nments 8-25

fatlomred TRGspbagtiy senrrateddinsed on|a KEaiping tRanspitpoyer-
res 0;” ces and p’.ﬁli@%ﬂ@dcgaé{\ﬂt%ﬁ bﬂhﬁmﬁ&ﬂﬁg&d&bﬁﬂx&@in the
P [ . . The nethod of enbodi nent ..
R oweg TS Fyibpok is RemeratEd BReAcor & NGB BT SO esgiing to 2
setatinengde@ME@Sy TFC for retransni ssion of the MAC PDU.
28. The nethod ,of enbodi nents 2 wheg ei.n .
7S 11 ngnontba i TR SRR AR spy ol AEhGh fiE Ml hEin the
@dlotveflr TFAENseblsePly ganerated by eliminating any TFC whose power

requirement exceeds the remaining transmit power and the transmit power

* corresponding to the recommended MCS.

12. The method as in any of the embodiments 3-11, wherein the
allowed TFCS subset is generated by eliminating any TFC whose required
‘number of subcarrier blocks exceeds an allocated number of subcarrier blocks.

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.

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.

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.

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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retransmtted separately. 29. The net hod
of enbodi nent 28, wherein an overhead for
fragnentation is considered for the maxi mum supported
MAC PDU si ze 30. The nethod as in any of
the enbodi ments 28-29, wherein the sane TFC used for
initial transm ssion of the MAC PDU is used for first
retransm ssion of the fragmented PDUs. 31.
The nethod as in any of the enbodi nents 28-29, wherein
a TFCwith a |lower MCS conpared to the one used for

initial trapsm gRk Qﬂ:tﬂéd $fag Bt Bl 6] wheseattfedetbhbission is
retransmn ssion of the fragnented P

sperfopeed kst pine qq;gnedxf%;h%}:espwé:e% %mﬁtgr%eg {or the initial

%@mﬁhsmﬂafthémr}tmg‘ PDUs acknow edged with a NACK
are subseq mited

uen etr The .
net hod of &ﬁ‘bod Aret aﬁlmﬂﬁﬂﬁe eﬁl@%ﬂeﬁtsafﬁq%zfev&eremthe
NEzEme THOaised fédraha 1m1ghashsﬁhdsmab gedViBSrdtsanssdskiéoef the MAC
gﬁﬁt;rr agnent ed PDUs acknow edged with a NACK.

.~ The nethod as in any of the enbodi nents 1-33,
wher ei n t haowi r The ssethodras i eayiofthe pebedinantal 81, @Rpein 2
; Qﬁi AHIA of the
n%&gﬁ‘qr?elﬁtseleftﬁgfort eg&rn t egg\nyﬁgrhess gmdcatl on
systemis 28| oﬁgemm(bwwmﬁtmelabm 16119, wherein the

SRACPORP @@ﬁ%&ﬁénf;&{ 8 Bekipld fRghicatdP PDUY Rir@8fransmission,

transm ssion of data in a wireless conmunij ¢ati on
syhexehy each fragmented PR ispebranspitted 8ePa3R%eYrhodi nent
36 conpri simg aTKE&éﬁeavaranwﬂnﬁht B0 @itie@Einlianh tovbdead for

Séner atj ng an alléﬁl} Sl s % subset %Bé%%%g%&#%&p size.
base d on akpRoc a'[‘hdndeahbdnasr;emnyroct‘dse emblodizreate2® L3, wherein the
same TFC used for the initial transmission of the MAC PDU is used for first
retransmission of the fragmented PDUs.

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

24. Themethod as m any of the embodiments 20-23, wherein only
fragments acknowledged with a NACK are subsequently retransmitted.

25. The method of embodiment 24, wherein a TFC with a lower
MCS compéred to a highest allowable MCS is used for the fragments
acknowledged with a NACK.

_ 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.

27. The method of embodiment 26, comprising repeating steps in
embodiments 2-7 for selecting a new TFC for retransmission of the MAC PDU.
28. The method of embodiments 27, wherein the MAC PDU is
fragmented into multiple fragmented PDUs, whereby each fragmented PDU is
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38. The apparatus of enbodi nent 37, wherein an

attribute of a TF including an. MOS. 39.

The apparatus as in any of the enbodi ments 37-38,

conprising a multiplexing and TSN setting unit for

generating a MAC PDU by multiplexing at | east one

hi gher | aYer PDU within a maxi num supported MAC PDU

si ze. EO0085]40. The apparatus of enbodi nent 39,

conprising a TFC sel ection and padding unit for

selecting a TFC for the MAC PDU fromthe all owed TFCS
ng a padding to the MAC PDU so that

#{E‘S‘%k?}ﬁqugﬁa{rg{%to t he sel ected TEC.

41. The apB%r atThe methed of porodimente 2§ obrtsin angoverhead for

WREHALRLERS idbdRRG ed FSrEne 4RSE NS s@fivetedl MAORBEsio6

aremalning transmt p

appar atus 2% i rm%ﬁf?eﬂpdtaﬁénéﬁﬁ887%%"%?%%%?%%6“1the
té%@a@mm\ﬁdedTlF@&rﬁﬁbS @tansenigdoe raftthd MACe DA ia used for first

t ded 1VI CS.

At SRS R A e o nent's 9740
V\/ner ei n t helal I'EheemheTi@Sasinbeet of the gerbordments|HB-29, wherein a
e#*cﬁ”w”?ﬁ b & Cyig Je& t@ﬁa\’get{ 5&%& ESARRM SXEEESion of the

remal ni ng ransm power ransm -t ower
duACeEEUmamsgd fay ﬁmbrmmu@&thmagmented PDUs.

44. The apgar atpg, xgébﬂoﬁ a8 Waﬂ;t ofith€ eﬁﬂ&ﬁ&bﬁ%‘ﬁ@%ﬁ AwHetein only

wherein the allowe subset 1S generated

drasmentel FPUrsrlrrwlodesdavithg 4K 25e Ptfspappntly retransmitted.

subcarri er ghl ocitge ﬁ&ﬂﬁﬁdﬁ"emboahﬁl@@mmvmma TPC with a lower
ar at us

MOS frmrehts 8 iDeershaiicerable MCS ool F ERe Hhoniad POUs
Bekhowlédged with HMACH! ed by eI i m nating any TFC whose
MS excee d§4 th eI‘hr 1 O{HT% m any of the embodiments 1-33, wherein the
wireless communication system is a 3G HSPA system.

35. The method as in any of the embodiments 1-34, wherein the
wireless communication system is a long term evolution of a 3G system.

36. An apparatus for selecting a TFC for wireless transmission of

data in a wireless communication system.

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 not supported TFCs based on allocated radio
resources and parameters. )

38. The apparatus of embodiment 37, wherein an attribute of a
TF including an MCS.

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 39, comprising a TFC selection

.18



46. The apparatus as.in any of the enbodi nents 38-45,
wherein the attribute of the TF includes distribution
and nunber of subcarrier bl ocks. 47. The
apparatus as in any of the enbodi nents 37-46, wherein
the all owed TFCS subset is generated based on at | east
one of a remaining transmt power, a transmt power
corresponding to a recomended MCS, and the nunber of
al | ocat ed subcarrier bl ocks. 48. The
apparatus as in any of the enbodi ments 4047, wherein

the, MAC.PDU i.s_retransni n Lt -al

{ PO FRACEE GG SRR G fo g MAC PBU K8m the afjgwed TFOS
Thebsap pad atifsrmaingeniddineioithd MAGKE & sothiabthe MAC PDU fits into
rgﬁés\quc@éé j is perforned by using the sanme radio

resour ces and paraneters used for the initial

transni ssi e of ThhepMu@t@Das in any of the embogdignenty 87-40, wherein

APRALbSa FROL A iOkel NG IO TR Socdindth cthBLR) ghwer.

or ‘the initial transmssion is used |
for retrand® ssCbaappanaias pnin gy pf the embodiments §71-417herein

ARRAL IR BBCS BuBdlY iOfdrtea RANRLLAER b traABnfd powbedoridipending
new TFC i s selected for the retransm ssion of the MAC

P recommended MES. The apparatus-as in any of the

enbodi ment $348- The app@iatifas htadyPéd tEPembsdini @842 wherein
ipto | t] r nted P or..retransm SSwaR,

iy el s BHEE P GenrsBt e bf SPRERRE fiod T8 whose power
Sep@iaingdnt. exceeds the remainGiy trhnemitppawert gsd dhe transmit power
enbadi nept 52, erein ‘ﬁ@s;i pl exi ng and TSN
s%cirf?sl?ﬁngﬁgt%oggé\g?cag%e%%%over ead for fragnmentation .
for the maxdnuniThepppatatds MND R Pf$he embodiments 37-43, wherein

the allowed TFCS subset is generated by eliminating any TFC whose required

number of subecarrier blocks excec_eds an allocated number of subcarrier blocks.

45. The apparatus as in any of the embodiments 37-44, wherein
the allowed TFCS subset is genei'éted by eliminating any TFC whose MCS
exceeds the recommended MCS.

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

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.

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.

49. The apparatus 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.

50. The apparatus as in any of the embodiments 48-49, wherein
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54. The apparatus as in any of the enbodi nents 52-53,

wherein the same TFC used for the initial transm ssion
of the MAC PDU is used for first retransm ssion of the
fragment ed PDUs. ' 55. The apnaratus as in
any of the enbodi nents 52-53, 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 fragmented PACs.

56. The apparatus as in any of the enbodi nents 52-55,

v{g%r el néﬁl?#ng?Ci?q%gﬁntslggkno%esg nlsust fo%gNéaC;(q:%lssmnofthe
agp&rBDUE of enbodi ment 56, wherein a TFC with a | ower
MOB conpar g hi t all owa LS use

t he fragmen?s g'r%]%"/ﬁq"éﬂa 3sﬁwgflt‘ﬁﬁ%omen%sgs4gwmmma
58w THE igpplectedifor tie etiamdinisgsion difthedMACRPDUt he TFC
recovery agd elq %ﬁ&drgals%@ d£ aﬂy%ﬂﬁé Sﬁb@alﬁz WePdd S%herein

TFCS subset base new ra esour ces
phe 3ae FRU itEasmented intosneltindé fragmentad PIDUs faxirtizansmission,

WRRireBY ehderlBinohtdd POUNE LR AL IR0 the new

al l oned TFCS subse The “appar at us
of enbodi neht SHre W@ﬁ-‘ﬁ of n@bm@wz ghereip themudtiplexing

ARSIV kéttilgAntit SRS s BRBcad iR TR &RGHOE f? gﬁ@ﬂhﬁﬂnum
PAU | %@gj tiecl separately.
fHBp%f%‘f)‘i SHftbodi ment 59, wherein the
mul ti pl exisy ?ﬂEheTﬁﬁdaSﬂu%h@% Hﬁyﬁf tHeshbiRlisents 52-563, wherein

e r fr ti.on for. t.he pBXi orte
HEF RS e e BOURM A WarieBhiodi o oF B HPAS PHOAE ot o it
mammisﬁ%’naﬂtbdme&t@PBUs wherein the same TFC

df t ' .

used, Tor 19511 Sl ARG A or APl B 45 ereina
8YC with alower MOS camparedtioythe fone hleed; fityduitied ttansgdsson of the
WORE HU 3 AL W iR s PrebiiShiddion m&&%&&eh hone

used for initial transm ssion of the C PDU i s used

for first %t rdheAPRarais af in sy et thersehedimpnisH2-55, wherein
only fragments acknowledged with a NACK are subsequently retransmitted.

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.

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.

69. The apparatus.of embodiment 58, wherein the MAC PDU is
fragmented into multiple fragmented PDUs, whereby each fragmented PDU is
retransmitted separately.

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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63. The apparatus as in any of the enbodi nents 59-62,
wherein only fragnented PDUs acknow edged with a NACK
are subsequently retransmtted. 64. The
apparatus as in any of the enbodi nents 59-63, wherein
a TFCwith a |l ower MCS conpared to a highest all owable
MCS is used for the fragnented PDUs acknow edged with
a NACK. 65. The apparatus as in any of

t he enbodi nents 36-64, wherein the wreless

conmuni cati on systemis a 3G HSPA system

66. The apparatus as in any of the ent s -84 .
wher ei n t heéfli r SheSPPEFFHIAP b‘h?‘?’b?f@ﬁ?f‘&ﬂml?e%ts %gr@’ wherein
t ghdnsamel i@ @@e&i‘oﬁn&@alsﬂsﬁﬂﬁissmn of the MAC PDUhisughkd for first
the features nt s he present invention are
??ﬂ@ﬁ"spﬁ"?ﬁ]é g' P}‘e@dﬁ%ﬁf&di ments in particul ar )
corrbl nat i orﬁz e atlk sppatatneain iyl thr enobodiipenisHOcH0, wherein a
WW%&E W{% txtﬁ%zrargdet%ttﬂ{e Ghe %thd ﬁll'%ﬁtl %raﬁgmﬁs!?a?on of the

S or i n various conbinations wt
0 Mmctfrmms usdvkfor fiwsit retemsmssien efthetfsagmentpd Pi{is o nt

i nvention. ghe ﬁ%%%gﬁgﬁhsgg aﬁ;‘@ftth% eﬁ%\i’iﬁ@ﬁts'% d2h)@/herein

present |nvent| enented in a congjéad ”
bpalr dmemetieda PR Us: admomiieed: Hith o yNARIbdPs Fheeguently
CodpubShitt&adabl e storage medi um for execution by a

general pur ose conputer Or A pProgessor S
conmput er - r [Theapppraias ﬁ%’di’i%%’s"%gfﬁ: ’E%‘EE'S‘ ggsd‘% Ggowherema

Mgy ﬁntﬁlmwexawcmﬂd&ﬁpﬁ@a&s& Hipiiasty aliévdlle MCS is used for the

et LA e e SO ANAES o Shes T

removabl e cBﬁs ks Themppetaiue pt i ahy nﬁﬂueaem!md@knepﬁ 364, wherein

dlaschasCD Y&hsatile
di r(%\?ﬁgfmmum éﬁ%&g@? (}ﬁi{@ essors i ncl ude,
by vvay of eS6anp/The appgeatus as ipanryed ﬁmoés@eaats 3¢-64, wherein .

eldddc WE%&%&m% ﬁqwf&hpmuNIPSﬁ@SGrsys@m
d| gital signal processor a plural

ni cr opr ocesddhapghothe @P‘t‘ﬁ’ﬁﬁ @nﬁh lergpnisal rlge‘f‘ﬂlt invention are
agsQeiRlin Eh%&?er?emﬁb&ﬁhﬁmt@nﬁf&hbﬁiah @bmbé#nations, each feature

rnicrocontr ol licatio pe nt e
Cp¥ elpmaent(cag llfs)‘SEdF?]gPﬁ W‘Bﬂﬂ ﬁ?ﬂf‘mf’%lfl f%‘ g‘}”g‘f/@em"“"s of the
( Ex%’éx&)ed ehibedirhénts aRih vari@glcainbihations with orowidh@it other features

PP LR P ropnfanapiar, R Biin U B0 Fbidted in

f tleoprenayt invamsaeinagrbefioplémentad in @ camyutert program, software, or
t ﬁrx&%vrgrt {agc %ly &imél M g. §.€Jr &éﬁ@egﬁorage medmm for

term na S€ S |on contro I er,
aewechtion hycrgsmeral pumese\pamtﬁw %Eroa@féar i xamples of computer-

igg/ydﬁﬂfg %tg%géﬂrﬁ&hm%q{l@ﬁde LyehE Hﬁ!}txﬁgmbf’y (RO findom access

or SO such as a canera, a videocanera d
nmemay QAN b esiser. gk TP FemiconAuSH; FigHRory devices,
dﬁx\égﬁﬁtm n&18 %6h aasaldibﬁfaﬂ) IH%.QB Qlislas hed Qeindvable disks, magneto-

transcei ver, a han fre set
prRidal seeflipoend epticelap acic %&%ﬁ%@o&f%@aﬁd& djgital versatile
Ulisks @VDisplui d crystal display (LCD) d| spI ay unit, an

50T bt B A g e

phivgessonDisfiecial parpdse @iroessdr ameptmnal procesppr, a digital signal
wi rel ess | ocal area network (V\Al\g nodul e.




CLAIMS 1. A nethod for selecting a transport fornmat

conbi nation TFC- for wireless transm ssion of data,

t he net hod conpri si ng: a) allocating radio

resources and paraneters for transm ssion; b)
generating an allowed transport format conbination

"set ' TFCS subset by recovering supported Ties and

el i m nating non supported TFCs based on the all ocated

radi o resources -and paraneters including allocated
subcarrier bl ocks an attribute of a transport format
TE_incl udi ) no qfon and codi ng schene MCS a

dPERFP IRt aht “ﬁ%ﬁ’e O TGUBEERPF T et DY IERE; m“’mpmffsws in
g ensocidtiongwith SR oorec a emstralder] a adichdédntrelicrt ApplicatiahBpecific

n
U3b1og R B ARRU A Blgk S S Alte NS i,
s ehgdrtegyated (cROnitoand/trea Ma®e BBIghineom t he al | owed TFCS
bset
2o that t e PRl Abfon SupRitiphte ity i ddito Bboment
, B)Tadig ﬁswltemmgrapn@lmdopm use e wiselest trssaiiirepeive unit
WORTTRIN, LS RblNGH, b AP stdtford) B85 AétSRrk controller, or any

host computer. The WTRU may be used in conjunction with modules,

implemented in hardware and/or software, such as a camera, a videocamera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a handsfree headset, a keyboard, a
Bluetooth module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.
*® % %
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based on a remaining transmt power. 3. The nethod of
claim1l wherein the all owed TFCS subset is generated
based on at |east one of a remaining transmt power, a
transmt power corresponding to a recommended MCP, and

t he nunber of allocated subcarrier blocks. 4.The

met hod of claim 1 further conprising: g)
retransmtting the MAC PDIJ when an initial

transm ssion of the MAC PDU fails, the retransm ssion

bei ng perfornmed by using thais®ne -radi o -resources

and paraneters, used for the initial transm ssion-of

t he- MAC PDU. 5. The nmethod of claim4 wherein

the VAC RDhlthod for2giBBingdal ﬁhﬁ’sp@lat' Tdr&'a@ hBHRIBEAFC for
PDUs for retransm ssion, whereby each fragnented PDU
WI@IQSéWaﬁ@rﬁswp@&da@ep}mraﬁtéuogi compnsms The net hod of

cl ai g éwe@&.&geualmwu&émmr@m@@éwgwtﬁ%gﬁ@ssmnt h, a
negatjve acknow edgenent NACK are subsequentl

retr hhg%er%tertg an allowep. traasporielorioet mbaadionbet RRGS spbeet by
r& B ed TFEY A4l O6akaB3 gnﬁdﬂ ﬁfﬁo&ea epp)gg %%§ecﬁ6ﬁ’ the

Joararre ers en transm ssion o S, and
allocated radio resources and parameters including allocated subcarner blocks, an

attribute of a transport format TF including a modulation and coding scheme
MCS and distribution and number of subcarrier blocks;

¢) 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;

d) selecting.a TFC for the MAC PDU from the allowed TFCS subset;

@) performing a padding to the MAC PDU so that the MAC PDU fits into the
selected TFC; and

D transmitting the MAC PDU.

2. ‘The method of claim 1 wherein the allowed TFCS subset is generated

based on a remaining transmit power.

3. The method of claim 1 wherein the allowed TFCS subset is generated
based on at least one of a remaiming -transmiv power, a transmit power
corresponding to a recommended MCS, and the number of allocated subcarrier
blocks.

4. The method of claim 1 further comprising:
g retransmitting the MAC PDU when an initial transmission of the MAC
PDU fails, the retransmission being performed by using the same radio resources

and parameters. used for the initial transmission-of the-MAC PDU.
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repeating steps)- e) for selecting a new TFC for
retransm ssion of the MAC PDU, 8. The net hod of
claim7 wherein the MAC PDU. is fragnented into

mul tiple fragnmented PDUs, whereby each fragni ented PDU
is retransmtted separately. 9. An apparatus for
selecting a transport format cOnrbination (TFC) for

wi rel ess- transm ssion of data, the apparatus

conpri si ng: a TFC recovery and elimnation unit
for generating an allowed transport format conbination
set ' PECS subset by recovering supported TFC

and .
el i rA-nat Thy mR¥hod ep staimed wheegingbhecMAGH PR bscg{arg&‘ented into
nBGhIe fFESUMEE PDANIOP FERTRRESioh,"Whetdhy 8achl fragAbRRd PDU is
subcarrier blocks, an attribute of a transport format
retransmiftedipepgratelyodul ati on and codi ng scheme MOB and
di stribution and number of subcarrier bl ocks; a
mul ti pl exing and transm ssion sequence nunber ' W

set t6-ng The methed- efoelain 6 whersimenly fracmentssackagpigdgpd with.
ivR 2Bk A eqt <N EQR‘ uB¥ediMhily RitsRGkted. | east

n%%éﬁ hiag%er ]L%g%g{re P[%nglkt In a eﬁ@%‘rr%m supported MAC

PDI J size; -and a TFC sel ection and paddi ng

uni ty for 110G 8 .M%;PDUfromthe

al | g\'ived %%%géqggﬁé%gqsie@%gtr:%ﬁg a padding to the .
MAC @DUlesatingnew rhdio Ve@uPEs dridi parametsrs Whew tansmagpion of the
Ry - The apparatus of claim9 -wherein the
'Mé%’%fcg%dfaﬁlﬁé%dsubset i's generated based on at |east one

of aepeanimgsiepy- br ahbmiselegtivgea new THCHios rtransoigsion of the MAC
Pﬁﬁrrespondi ng to a recomended MCS, and the nunber of
alTocated subcarrier blocks. 11. The apparatus of
claim9 wherein the MAC PDU is retransmtted when an

I nitJ al ansm.ssi en, of the NAC X 1. o1
ot PansnTAE LGS bR il 7 et HRMARS oy 5l Bragmented into
midtsdder fregmentdd pRDUBE tvelteselys edch dagoimtediRDEI is retransmitted

trar}slm' ssion of the MAC PDU.
separately.

9. An apparatus for selecting a transport: format combination (TFO) for
wireless transmission of data, the apparatus comprisingi

a TFC recovery and elimination unit for generating an allowed transport
format combination set TFCS subset by recovering . supported TFCs and
eliminating non supported TFCs based on allocated radio resources and parameters
including allocated subcarrier blocks, an attribute of a transport format TF
including a modulation and coding scheme MCS and distribution and number of
subcarrier blocks;

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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12. The apparatus of claim 11l wherein the MAC PDTJ is
fragnmented into nultiple fragnented PDUs for

retransm ssion, whereby each fragnented PDTJ is
retransmtted separately. 13. The apparatus of
claim 12 wherein only fragments acknow edged with a
negati ve acknow edgenent NACK are subsequently
retransmtted. 14. The apparatus of claim?9
wherein the TFC recovery and elimnation unit

gened aF€ %el@cﬂékﬁi/\b@d pauaRcE ‘Iﬁ%rsdétéiﬂhg b AFEifoP the WO PO Udrom

esgur ce ar amet er en trapnsm ssjon o
thnelsd TRES subpes cagporRETHIE BRALPE 4 & ¢t pbiEee fRpt the
MSC POU fiR inRWha lsblemBdTFECS subset . 15. The
apparatus of claim 14 wherein the MAC PDU is

fragnented into multiple fragmented PDUs, whereby each
fragient ere Rijdakstus I 1t ERDEND U wvBEreBERAE 2418IWed 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. '

11. The apparatus of claim 9 wherein the MAC PDU is retransmitted
when an initial transmission of the MAC PDU fails, the retransmission being
performed by using the same radio resources and parameters used.for the initial
transmission of the MAC PDU.

12. The apparatus of claim 11 wherein the MAC PDU is fragmented into
multiple fragmented PDUs for retransmission, whereby each fragmented PDU is

retransmitted separately.

13. The apparatus of claim 12 wherein only fragments acknowledged with

a negative acknowledgement NACK are subsequently retransmitted.

14.  The apparatus of claim 9 wherein the TFC recovery and elimination
unit generates a mew 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.
15.  The apparatus of claim 14 wherein the MAC PDU is fragmented into

multiple fragmented PDUs, whereby each fragmented PDU is. retransmitted

separately.
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