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relates to inproving uplink feedback signaling. 2 .
Di scussion of Related Art Abbreviations 3GPP Third
generation partnership program A/ N ACK/ NACK ACK
Acknow edgenent BER Bit Error Ratio BLER Bl ock Error
Rati o BPSK Bi nary Phase Shift Keying CM Cubic Metric
DL Downl i nk CQ Channel Quality Indicator CRC Cyclic
Redundancy Check ECR Effective Coding Rate EDCH
Ehh&Bced Dedi cated Channel ENSR Estinmated Signal to
Noi se Rati o FB Feedback HARQ Hybrid Automati c Repeat
Request LTE Long Term Evol uti onMCS Mbdul ation and
tgdPhgvscherBsSRPND MFhppl BPLaplt SMINel phe- Barpdet NATRN -
g@gekagﬁeé\%é’é\ﬁ&ﬁ’eemeoﬁvgﬁegglé’ow Ratio PAR

Peak-to-average ratio

BACKGROUND OF THE INVENTION
1.Technical Field

The invention relates to improving uplink feedback

signaling.

2. Discussion of Related Art

Abbreviations

3GPP Third generation partnership program
A/N ACK/NACK

ACK Acknowledgement

BER Bit Error Ratio

BLER Block Error Ratio

BPSK Binary Phase Shift Keying

CM Cubic Metric

DL Downlink

CQI Channel Quality Indicator

CRC Cyclic Redundancy Check

ECR Effective Coding Rate

EDCH Enhanced Dedicated Channel

ENSR Estimated Signal to Noise Ratio
FB Feedback

HARQ Hybrid Automatic Repeat Request

LTE Long Term Evolution



PUSCH Physi cal Uplink Shared Channel QAM Quadrative
Anpl i tude Modul ation QoS Quality of Service QPSK
waxadnstsrove Phase- Shift Keyi ng RRC Radi 0 ResoUPCHEP2008/057742

Control RU Resource Unit SDVMA Space Division Miultiple
Access SI MO Single-Input Miultiple-Qutput SINR
Signal-to-Interf erence and Noi se Rati o SNR
Si ghal -t o- Noi se Ratio TDM Ti e, Di vi si on Mul ti pl exi ng
Pﬁ@% Tr ans poft I Ectinet™ coitthi (Ritivh SHi™at or TFC
Mrapsport  Fasnmgt i Gondi i o 1k p le-ansiggsi on Ti e
Interval UL Uplink UTRAN Uni ver spal Terrestrial Radio
Heekss Net wdts9afol '™ Vsifee over Internet Protocol This
PANRNLI ON ar@se 1y t;{\?‘eﬂ&;{é extwof mavel opment s _
underway in the UL part of UTRAN | ong term evol ution
PERE) often Ftkerlrer @& e 9@ is not limted to
bhakgcont extpy, For, UMES, 5 gl 4 codesipng dised for both
the control and data channels and such 1 s not
aoMi | abl e | MRUSKE atuie’e crriraldt tRARR Mothel afi igrmal i ng has to
ggstransm' tt@%olaisq} nband. signaling with the data

ransm ssi on. More particularly, the invention arose
@BEKng consiWerctdtoiveofP raasoiitcel aldHacatd on for

- dat aassagj at ed, contr I.gn transmtted with UL

gg?a on theq%{%@id%eﬁ]é;%rl%alcs p Ll%nli Shared Channel) .
Rhese contr designad Snitcl ude ACK/ NACK due to the DL
EB@KSW]SSIO%éEE% Division Multiple Access

SIMO Single-Input Multiple-Output

SINR Signal-to-Interference and Noise Ratio

SNR Signal-to-Noise Ratio

TDM Time Division Multiplexing

TFCI Transport Format Combination Indicator

TFC Transport Format Combination

TTI Transmission Time Interval

UL Uplink

UTRAN Universal Terrestrial Radio Access Network
VoIP Voice over Internet Protocol

This invention arose in the context of developments
underway in the UL part of UTRAN long term evolution
(LTE) often referred as 3.9G but is not limited to that

context.

For UMTS, multicodes are used for both the control and
data channels and such is not available in LTE due to bad
PAPR. The signaling has to be transmitted as inband

signaling with the data transmission.
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CQ reporting which can be either periodic or
schedul ed. I n RAN #46bis, it has been agreed that data

W@wasssel at ed uplink control signaling is to BPEI/EP2008/057742

mul tiplexed with UL data with tinme division

mul tiplexing (TDM . Detail ed operations have not been
di scussed yet in 3GPP. As suggested above, although
the invention is not limted to the specific context

AT GhPRRTEEUARESE, FReprBEBBHSORr BAPEBNSPHErdt i on of

theshasketprabbem-etohowet a1 db¥hdechhecavabhabhea-
physi cal resources (i.e., synbol space and

pPAASHRE8F0ACRBWRT) Shetaeentdaralhbheds¥belalkddata on

enpt pokcandpdatacshanpel sxi BhhFEQUERSYSEEM These control
I nformati on about the synbol space division nust be

ptenrmewAnal uBet ACEANACH! dihetPaliRe PRnkrrRsBEEEEORoand
QSEfQéﬁbEQEBSC%hEQBecHHtBQ'Qgﬁﬁgi”B%EBbHQcaBQ scheduled.

encodi ng/ decodi ng operations for different channels.
Al though not limted to such a scenario, it is noted

EHaEANT%EEBiETEiPLh§¥SE8Eh 5§§e8&bgﬁa§ Ghpsenshation)
as to be n charge of the resource split between the
eopbrobtaddudatakpaprnsrandssogaadlinagichts baf onhhtpbaxed

%gFEhSLUgatgh%gthst?%én5¥v9g? Eomﬁﬂgi%Q%%Q ”gTﬁﬂg?gs-
a-assocrated control "sighaling i s hot supported’in
DFEalledThpeebotenkEheaanobt sbgaal df sanspedt yéor it 3GPP.
indication to the eNode B . Blind detection is not
feasible in UL, not only fromthe receiver conplexity
pei atiggésveawabuteal sothakghgthat onaeoounh thenbaclimited
%ha% CRC naxfnot be avail able.so there is no

Pi tBFi 8R°6

_ N0t _ handx

Fi whi ER7E6*base tRECHeltsbRiAr chtoproCeeds
mubhi pbespasskblenf eFmahs wasiachuablymt pansswt teddihide
sgcond proplem s now to optimze the performance o ana
transmission power) between data-non-associated control
and data channels in LTE UL system. Information about the
symbol space division must be pre-known at both ends of
the radio link in order to perform correct rate
matching/de-matching and encoding/decoding operations for
different channels. Although not limited to such a
scenario, it 1is noted that in the LTE UL system, the
eNode-B (base station) has to be in charge of the
resource split between the control and data parts and
signaling this information to the UE. This is mainly due
to the following things:

Data-associated control signaling is not supported
in LTE UL. Therefore UE cannot signal transport format
indication to the eNode B.

Blind detection is not feasible in UL, not only from
the receiver complexity point of view but also taking

into account the fact that CRC may not be available so

there is no handy criterion on which to base the decision

3
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dat a- non- associ ated control signaling. It is noted
that power control will set the SINR target of PUSCH

waewensi3ng to the data channel. Therefore, thePCDOREP2008/057742

channel has to adapt to the SINR operation point set
for data. Control signals have typically much tighter
del ay requirenents. Furthernore, control signaling
benefits neither fromthe fast |ink adaptation nor the
HAREY TheFetbrBLlEnBOESUPHG FBFMARFaYABNS558L1 4t ed
copt kRl stgnal i ng needs to be done with sonewhat nore
margin. Athird problemis relates to different
performance requirements of UL data and contro

2l gpabaa AEKONARK; §Eﬁo§h%l Qpp%r@@@%hg %-€penEARS) o f
CQ BLER should typically | ess than 10% (no HARQ

BﬁEﬁraanﬁsaaﬁaaéﬁénﬁ@nt(@} @agnéélaguawylﬁeﬂwé@ﬁ 109
989e§06%£9§8§n9hﬂ9 QQttPﬁek@%ﬁhOQQEéétOprﬁbﬁbﬁ acEB?dlng

adj ust the avail able resourcés between control
aﬂdtaatéaparcbanseﬂo dpprgfdref erbat cpoeplofhgenel has

I t : i n, di.sadvant
PP hg Thr o pouar oPPEer nR, RBut paRE ot bl Anr e
ﬁastbeénsshoah8|hapRIt@@EQZ&}ytmathPARghhdrCNEéae

PR T o CAar S PR 0933557 edneshdg Fhar. HhE

oemthek pouver tshotkdtbeéihknbtiedtaotohonexcebd HheQdat a
ble to | crease Ehe

Fur% ernor.e, | OSSI
S naF ok PO MPRS oL g har Ry PReRorRe G febeh
EﬁgnsmnhglngeMBthofhbldpﬁmewlth eomeWDeatﬁdratmhhgmeLl
edge) . So power increase is inefficient in providing
adequate quality in several cases in practice. It is
al so noted that fromresource utilization point of
view, power reduction_is not tQo_econon c since
A third problem is relates to different performance
requirements of UL data and control signals.

ACK/NACK BER should be about 0.1% (no HARQ)

CQTI BLER should typically be less than 10% (no HARQ)

BLER of UL data channel (s) varies usually between

10% and 30% (depending on the HARQ operation point).

One way to adjust the available resources between control
and data parts is to apply different power offset values
for them. There are two main disadvantages regarding this
power offset method:

PAR problem: It has been shown in [R1-072224] that
PAR and CM are increased when higher power is configured
for control rather than for data. [R1-072224] recommends
that the control power should be limited not to exceed
the data power. Furthermore, it is not possible to
increase the Tx power of control signaling, when the UE

is transmitting with full power (i.e., located at the
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all the avail abl e power resources won't be utilized
any nore. This is equivalent to a waste of capacity.

WERROS/IIVOO presents another prior art techni qURCT/RPZOOE057742

t he synbol space of data-non-associated contro
channels is tied to the data nodul ati on used by UL
data channel. This is sinply a consequence of the fact

that the nunber of bits that is conve¥ed with a synbo
d8pend<IBn -t Re BAYEr mpaGF&eFEn:S QPRRI T 16ERN ant Bﬁotﬁﬂ@“g

gakEMaBe, gfladndy6ihi tsveespeetk¥el yn pherefeee the
nunber of synbols needed to carry a given nunber of

bits fFoAFfcodffgnercdatB2hohtsSoEFaPBACBORELEbEZat1on

§b9H@|b@9vQ§Qen§§wQB EB@uH@QHhaEEOHoHsggo dben8Rpki 89nce
;%é FB?S pace corresponding to different data
u

i @81l gPspgRarpEdrE6oLREcBEYDY FreBfAsubl L hEgHernY
he¥@r §h9§ahg'ggu§5§§éﬁtg@§|E'ngte ArPEgBLem el at ed

to this technique is that it is unable to guarantee
the CDS of t he dat a- non-associ ated contr ol S|gnaI|ng

b§1 erégéﬁtgh§n§£5 t?EQgE 8£ tpgch%lﬁa 7 where the

anne vary quite a epen i ng on many | ssues
ammbpérapetersf Deféenentasepvigesdwbhthavecdaffetents

u n el .ay..pe :
BER COThFerara, TRt Puthante P Vb b Eo  Raymbol ThiS
$pasempﬂydataensaqassoe|afedheoﬁecblthhannhb oninpefoot
sed by UL data. erfo
B, FBA alSonrat 54 RoRLF Bl =s PYNGI T G eRAEng RBE o=t
mnhylaﬂlbhe SPBIR, bMBQaMsanﬂhe4ngnhetaoEwa$ al koncatedits

or UL dat For that es ol space
LPreehr ity Chettlhrr orr e R RO athars apegea to
aseoydingitvent hembandwidbht sPrepagabiongesyi aevenbn-

g chang gU|te ragldlg

associaté&éd control signaling depends on the modulation
used. The applied symbol space corresponding to different
data modulations is signalled to the UE by means of

higher layer signalling (RRC signalling).

A problem related to this technique is that it is unable
to guarantee the QoS of the data-non-associated control
signaling. It is noted that the BLER target of the UL
data channel may vary quite a lot, depending on many
issues and parameters:

Different services will have different QoS
requirements anyway (e.g., delay performance, BLER).
Therefore, it is problematic to tie the symbol space of
data-non-associated control channel only for the MCS used
by UL data.

Performance of data-non-associated control
signalling depends not only on the SINR but also the

number of RUs allocated for UL data. For that reason, the
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RRC signaling may not be able to track these changes
fast enough. Feasibility of this nethod depends al so

W@rooBhss3g HARQ schene (adaptive vs. non-adapt POUEEP2008/057742

Therefore, it is difficult to provide sufficient

quality for control signals if the synbol space of

dat a- nonassoci ated control is tied only to the

nodul ati on and_codi ng schenme (MCS) used by UL_dat a.

THBLAl sEPBstr 8t ARt FOI FehstbearsiiPh £Ranspsr ghould

frarpabi1sel getboninl dat annopaagsoetated contro

signals transmtted with UL data. Al so disclosed are

some BpeERERCIABNSTV AT PRRG EaBey 6RaRPanSpbEe FoPraLY-

ﬁﬁtegaFaalﬁgg Kk, data béaagﬂbsgboeragopwxe%hlhges fast
I NVENTITON According to a first aspect of the present

PRAVEERF on, a nmethod is provided conprising dynamically

sel ecti 591e1§¥9905f8939§ hotndat 82ponaassechabiline ur

upl i nk feedback” control signaling, and sending t

§éR@cﬁéHempllﬁﬁapée@ba@R copbreaflagkgnal i ng usi ng the

sel ected synbol space . According to a second aspect

of the present invention, user equipnent is provided,

toapeisiag atdéeodéfﬁice$pohsipeov®da dyhamicent quality

kEanspar ot oLt sant col,si gglofr om.a baseqstation.

icatrve o ham ca te anspor rmat ,
ﬁssodeebdﬁngosakdlcmnnamddsogmgltbothprmvﬁdﬂaglan and
oded si al catl e, of dynam cal ly sel ected
%OFF nﬁ#ggg P H g-ﬁ%h associ at edupl i nk

teedbasklcentéothstgﬁannngs aedlanweﬂhodeanspespoﬁsrmet
to sajd decoded signal, for. e n

o Bk er or e panrna a8k AP B P 288 et p e
transmitted with UL data Also disclosed are some
special, non-limiting cases of transport format selection

for UL data transmission.
SUMMARY OF THE INVENTION

According to a first aspect of the present invention, a
method is provided comprising dynamically selecting a
symbol space for data-non-associated uplink feedback
control signaling, and sending the selected uplink
feedback control signaling using the selected symbol

space.

According to a second aspect of the present invention,
user equipment is provided, comprising a decoder,
responsive to a dynamic transport format control signal
from a base station indicative of a dynamically selected
transport format, for decoding said command signal for
providing a decoded signal indicative of said dynamically
selected transport format for use in data-non-associated

6
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transport format for transm ssion to the base station
using the selected transport format. According to the

wo kiosdss3pect of the present invention, a basePGI/EP10081057742

I's provided, conprising an encoder, responsive to
dynam cal ly selected transport format conponent
signals and to a data signal, for encoding said
transport format conponent signals and said data
SPghar ferdproti dPRgTaldyhdhifEltFanspor £ BRAEEST

cepbbakiskopal shon teapamkssigRafl omsakdcbasggstatiBAck
to user equi pnent, said control signal indicative of a

dyharieal Py §€F@E@éagtF9n§6éﬁtdfﬁﬁﬁﬁ?aﬁéy selected

dabaspopassgehat edoupt kaKssk gabhngoussd EXs@abgaH§@ﬁ
equi pnent, and a decoder, responsive to sa

déﬂagnéhea§§é@F5€@dtQEPﬁﬁRr§|éﬁémﬁhg for decodlng

f eedback information according to said dynamically

sel ected transport format. According to a fourth
aspectiog thetpeeskentrdi pvpactonf ahsystremens prvendedn, a

BQEEfE§EPQOES§E gEHbEHBHt gSﬁgEQEEQ to,tbe-ggcond
aspect of the rnvention an ase gtation accof di ng
tesphesthErdoagpe@mloﬁlﬁhesehvehedohraﬁspordlﬁgrm@ta

é@néﬁ@eg EhSnBr 8thdaQ¥mg£%ﬁ91 2 GOMPULEN 4 ng; gaid

ran1pro provi ded program code
stanegorn aocmaputempoeadabbegnadsuandsaaddpdagaanngnal
gde re@"z'”g t§ om ng when exeguted By 2, oiona1
pPHcBESOF LAY dynafi caFI %e?@SFlng a"'sy n58 sBac% Por
ﬁatatlansassembatedompbam@ beedbatktmonttoluségnaling,

ding th ted uplink feedb trol
SPGABITRD: uSTHY PHECSGt cut B0y HBOF CShate. Aboor di ng to

ayshxtibaaspestloetttherpraspotti nyenbtonorappabahus—i s
grOV| ded co ri si ng, neans for d%nan1cally sel ectin

a
§ﬁBSFaEB§c BPt oP < dat AP AdANEsEBEFabEdS apfi HRET SquiPnent,

and a decoder, responsive to said data-non-associated
uplink signaling, for decoding feedback information

according to said dynamically selected transport format.

According to a fourth aspect of the present invention, a
system is provided comprising user equipment according to
the second aspect of the invention and a base station

according to the third aspect of the invention.

According to a fifth aspect of the present invention, a
computer program product is provided in which a program
code is stored in a computer readable medium, said
program code realizing the following when executed by a
processor (a) dynamically selecting a symbol space for
data-non—associated uplink feedback control signaling,
and (b) sending the selected uplink feedback control

signaling using the selected symbol space.
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feedback control signaling, and nmeans for sending the
sel ected uplink feedback control signaling using the

w@e00eassd synbol space. The present invention PCDEPHEH057742

a method for selecting the transport fornat
conmbi nation (TFC) of control signals transmtted with
UL data (PUSCH) . It also provides a signaling schene

to support the current transport format selection
fietR6EI 1Pt T8I 80SpFbli d8BSSsbreinebRoBESEBEoREYBI Tt AR

bppRspeLt forpabvused bymprsbangdmdaha ebanAghamidhely
i nvention teaches to select the coding and in

parereundr 2t REMaABURP26E §9RDBRS2TSEH RBFOESAFRAG BPL1iNk

EB@deQﬁngoﬁgEBEOE1%HBQEH§t'Qﬂdoﬂeaﬁsgforang§ [Pne
achi eve a targeted BLER for signal ing and data which

aﬁéeﬁpgﬂcapﬂynaufﬁéﬁbﬁﬁk 9nﬁ§9hsségnﬂhéDGnV§hﬂ90ﬁhe

skgpal LRosiLspheduged.to a mininumlevel. It is to be
understooﬁythat ? present ed exenpl ary enbodi nents

may al so be used in any suitable conbination.

ﬁﬂ¥aBE 98ﬁt:'ﬁbgng§59 ?9899&899 oﬁe£ﬂpa §¥99Eh88thﬁg the

at p yS|ca resources can be uti in a
eftnepent waymaThismbsndbeono (FHe) faft cohatolf soghyls

g%g;s%£9£e8 C?QErB% dit?Vngéehﬁaov?£hS?9o %?899d8¥ a

Non-assocrated €on [ 1ing cann
epthailzed BobemchDaEepyortnSheadunﬁehhatrahhpocbnfonmat

channel reso S e onf| ured in_such_a to be
TPhs-ghrB%KREE; Th rLrRs B! CO8 o EBRt Por S1gnaPl i ng

tbhtsoleatds teahkghet owemheadped b@lﬁgshh&escheﬂe

dj scl osed in detail below, the QoS of datanon-

gégaa?ited control signalling transmtted with UL data

can be adjusted and optimzed in a flexible, fast

The invention teaches to select the coding and in
particular the amount of symbols used for coding of the
inband control information on, e.g., a PUSCH to achieve a
targeted BLER for signaling and data which are typically
different. By means of the invention signaling is reduced

to a minimum level.

It is to be understood that all presented exemplary

embodiments may also be used in any suitable combination.
Advantages:

The main advantage of this invention is that physical UL
resources can be utilized in a more efficient way. This
is due to the fact that if only semi-static control is
available overhead caused by data-non-associated control
signalling cannot be optimized too accurately. Instead of
that, the control channel resources are configured in
such a way to be on the safe side, in terms of QoS of

8
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and efficient way. It is noted that in different
scenarios, there are also other reasons than just the

wap®saspecrt to change the fornmat of dat a- non- aBGDEPADEOS7742

control signalling dynamically. TFCl bit (s) can be
used in many ways: They can be used to sel ect between
optim zed SI MO and M MO configurations They can be

used to select_sonme kind of "air-bag" configuration
FertdatashohassbePatedieontrof 5PgRaPPFRgOTRAINEAThasUsing

the B@ﬁ&m@0§§s@h@sagahhtMétalﬁuge;@WQOQEéggbétb@ndgga—
be sel ected e. % the base station, if there is risk
F

PﬁﬁfaéﬁaéﬂéFe@oﬁPF ol nPbPRaLi 6RJi 5rgefhiRgeFodt tRnULL

andat bah B@UEQJGQHEBOHhéeo%%lﬂ§EEQVHﬁnﬁefﬁeglbﬁée EQst
i nsufficient know edge of the UL channel quality. Such

endesThagioeEura¥eor data bursts after sone tine of
inactivity, if no dunmy data exchange is done during
the tinme of inactivity in order to save power. Due to
thelmi sstag dheh ercHahgerenhesbaserseati bhehasare also

Bﬁh&EﬁEe RohQ fALE 5?5&”ghgegéﬁyagg58taP8UEhEHSeD%P8°r

annel qual ce new data arrive e’g
Bormat p§ dssennpatateoquitkilycgetrrél FaphelCOngto be

Abhenig.sehedubey ! hesespataneL Ll chent Ly. Jthyeyer,
cause annel 'ty i s not nown as M,
itis deSIrabhe treesebegtpa gonki gur atieptfBELtween

optimized SIMO and MIMO configurations

e They can be used to select some kind of
“air-bag” configuration for data-non-
associated control signalling (which has
the best possible quality). Such a
configuration can be selected e.g. by the
base station, if there is risk that
crucial control information is getting
lost in UL and that would compromise DL
performance e.g. due to insufficient
knowledge of the UL channel quality. Such
cases may occur for data bursts after some
time of inactivity, if no dummy data
exchange 1is done during the time of
inactivity in order to save power. Due to
the missing data exchange, the base
station has neither up to date knowledge
any more about the DL nor the UL channel
quality. Once new data arrive e.g. for DL.
it is essential to quickly get reliable
CQI to be able to schedule these data
efficiently. However, because the UL

channel quality is not known as well, it
9
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the UL control information that is on the safe side.
This may waste sone UL capacity, but allows to achieve

wW@2menssro DL capacity and quality of service. PANER200#057742

be used to dynamically select between different CQ

sizes (pre-allocated for certain CQ reporting

schene), e.g., based rapid changes in propagation

envi ronnent These advant ages are not exhaustive of the
possi bl e advant agesedtr¢hécpreséft SrhveéntPphiouration for

Di sadvant ages: tAddisti epat-signakbingrbyrdenatlid on the
bits) related to UL allocation grant signalling Oher

obj ects and feafafésSdfiet heRppesalkit "RRVBNEPBA W

become apparent -frepithe okl o pgsdetailgdeve a better
description considered in conjunction wth the

acconpanyi ng dr Bli figeacitvi anflodBelihdepst s8gVice.
however, that t?g dramﬁngs are dgsigned solfh¥ fo% ‘
purposes of i1 G8EYat?n"andhot “as & aBf i Af t¥ on®of°

the limts of thetwagentiioneréot whichicekenpneeallocated

shoul d be nade to the aggenggd clains. It should be
further understoB8d that the dr aWfRgE-areé AGLeUramn<t 8-~

scal e and that bheydarepier ehyngstendedrbpagation
conceptually illustrate the structures and procedures
descri bed herei A?VBRPEESDESCRI PTI ON OF THE FI GURESFI g.
1is aflowhart illustrating a process that may be
carried out in user equipnent, according to the
presentdVAREAPRBNATE got2eKkBanst L BAchar £l PASEEALPng

ngéﬁggééstB@ttﬂgypggsent invention.

Disadvantages:

e Additional signalling burden (1-3 bits)

related to UL allocation grant signalling

Other objects and features of the present invention will
become apparent from the following detailed description
considered in conjunction with the accompanying drawings.
It is to be understood, however, that the drawings are
designed solely for purposes of illustration and not as a
definition of the limits of the invention, for which
reference should be made to the appended claims. It
should be further understood that the drawings are not
drawn to scale and that they are merely intended to
conceptually illustrate the structures and procedures

described herein.

BRIEF DESCRIPTION OF THE FIGURES

10
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carried out in a base station, according to the
present invention. Fig. 3 illustrates a genera

wW@RNsB76i gnal processor which may be used i nPCTIEP208%057742

equi pnent to carry out the process of Fig. 1 or in the
base station to carry out the process of Fig. 2 , or
both. Fig. 4 shows an exanple of a scenario in which

the present invention may be enpl oyed where a base
§tdti bn d%ﬁaﬁ1€é@W9hﬂEE|H%%U%%Ea%§ﬂ%o@ BpaAcesStotpet may be

used by usgfresdi PN nifsétscheegdhask, shghatdngy to the
included in an uplink that also i ncl udes upl i nk dat a.

DETAILEDIBESE?@PT+@K?@F1¢WE I NVENTION Figure 1 is a

?mcbartlél£U§16@&h99talPI@§€§§t£H§tanﬁyo@§s§afﬁé€dmay be
| N user eqU|pnent accord I Ng to the presen

|nventloncaqhée%r@@%ssnnﬂyb%%ec%ﬁ@té@nou@C%QK@hvgktﬁdthe

of signal ,processing-nAfLtgr entering in a step 100, a
step 104 |s executed to dynam cally select synbo

Epace3to béelusedafor @p@@nﬁr@lgm@rp@@es@c@n@é popcessor
dat a- i | f eed t |
ata ”O”aﬁqggﬁaﬁﬁg S0 1, ok ?ﬁop?% uSOPLE Ulgﬁgﬁg t89%arry

In a step process en caus e user
equi pmrentotd s@adprheeﬂpl®ﬁkFi@edba@k conthel|base station

si gnal i ng_us th t ol -s e.,Th Ss
Thon et oF et b " GrE ot £8P SHTR o0 SRREC 2 [Ne: PEOEE:
P0O.t hat ﬂhywbeanaexampl®u®fim ac@aseistamlmh;ch the
accordi n Eg ége Besegg hnvent N A{ger eﬁﬁeréng %gse
a step 2 3 s?e 20413 exe%u?%d FRayhan CaFTy

sel ect a syﬂtobns@@n&mioabeyusedlﬁ@ﬁ umélﬁymbbgnapa@g to
such as for data-non-associ at ed uglln

k
oo B R PO 8RO Sl L SRR 8% ¢ hen

signaling included in an uplink that also

includes uplink data.
DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is a flowchart illustrating a process that may
be carried out in user equipment, according to the
present invention. The process may be carried out by any
kind of signal processing. After entering in a step 100,
a step 104 is executed to dynamically select symbol space
to be used for uplink signaling such as for data-non-
associated uplink feedback control signaling. In a step
106, the process 100 then causes the user equipment to
send the uplink feedback control signaling using the
selected symbol space. The process then returns in a step

108.

Fig. 2 shows a process 200 that may be carried out in a
base station, according to the present invention. After
entering in a step 202, a step 204 is executed to
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causes the base station to send the uplink feedback
control signaling to the user equipnent in a downlink

W@ ogosssend it to use the sel ected synbol spackCT/RR1008/057742

shown is a step where the base station may store the
sel ected synbol space for future reference when
receiving the uplink signaling fromthe user

equi pnent. The_process then returns in a step 220.

?HU%mlﬁﬁ%EBuéﬁl?ﬁE &t 8pT204 6Pa??gtOlb%oHF@dbéoaeHPééHk

BYyghheiHgeEueHULBMERE @At htSoAWAssbEgatddshpMenkhatedback
the synbol space sel ection nagéactually be commanded

EBNERRLUSEPNRYUNPrRAR PnShePr é¢Rdi A§esPERERFFRgZEP ephen

23Qsby the base §E§Eh@ﬂ tbnséﬁéttﬁ@5§pliﬁﬁ §&§Qb&@ﬂ of
Fig. 1 represents the UE selecting the synbol space in

Fesponsesianehéngonpr bhesighal PAYIBBARL| ANt Aedownlink to
BBﬁﬁQQH”QtSESPugéOtHE EL9ecfed E&ﬂbo% EbhHétr§E€SsHown is

general purpose signal processor which may be used in
eheteserhegai phenbase @éatyOOumayhétprﬁcébs $60eoted

h
Ek%ﬁ? OUP§88 £8-PEOCED OEﬁkQ gswﬁeﬁpkécé%%@ Eﬁg% an

put port, ac m scel | aneous o
uphpoheausnaﬂLngnfeomohheCUedrbyqdapagnaddﬁbsspandess

r |.ines.an be used in the base station
%ggﬁa??§ugﬂ %ﬁegpgg% é gOO of Fig. 2 . If software

is used to carry out the process 100 or the process

0, it be in the fo of _.coded instructjon

S5 aaThedt bRaurerbr bTaanr of miai nroptScheufgchged by
ghdeustoodghopeyet thattei bhey btgbobhshbwtheset the
Erocefses 100, i 0. ﬁ nsteat Elca%rled out bé tﬁ
YRAS L ofPRFGceSSGr 5T PRCTY Ag-Bat 1 RobteI FRTTRRYE <
dedi-cayedphandwaneaspebcaaing snyegrahgdseepcit. biygrhe

4 shows a.non-limting exanple of a scenario_in
base station. In that“case, the step 104 of Fig. 1
represents the UR selecting the symbol space in response

to the control signaling sent in the preceding step 210

of Fig. 2.

Fig. 3 illustrates a general purpose signal processor
which may be used in the user equipment to carry out the
process 100 of Fig. 1. Such a processor includes a CPU,
RAM, ROM, an input/output port, a clock, and
miscellaneous other components all interconnected by
data, address and control lines and may also be used in
the base station to carry out the process 200 of Fig. 2.
If software is used to carry out the process 100 or the
process 200, it may be in the form of coded instructions
embodied in a computer readable medium. It should be
understood however that either or both of these processes
100, 200 may instead be carried out by other kinds of
processors including but not limited to dedicated
hardware such as an integrated circuit.
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whi ch the present invention may be enpl oyed where a
base station 402 dynami cally selects the synbol space

W@ 2008@5333€ed by user equipnent 404 in its feedbRCREP2008/057742

signaling included in an uplink 406 that al so includes
upl i nk data. Such signaling is carried on a so-called
dat a- nonassoci ated control or signaling channel of the
uplink 406. A selector (not shown but that may take
the formof the processor of Fig. 3 ) in the base

@E@tl@nsﬂMW§”hC§bh¥l§ﬁh€§h% EQ@m@Y@b@k §P3€€nario in
(according to step 204 of Fig to be used al ong

WrtRhsbhe Perated bQVﬁﬁEﬁ@FsmFB E@ eBRhAKEedVEBTEhe Lase

usetrieguULRIER n595c5h§¥U§§ﬂe§9§'Qﬂgngyhﬁoys§p58e to be
connection w the u nal i ng channel t he

upﬁﬂnky4geer5ﬁahlﬁm@ﬁt ﬂﬁélaaeliérfﬁﬁ@baﬁbesaﬁnahpag
§hé§uéé&n§h on ephhﬂs 430, tﬁgt§§§99'99c§88@geuﬁngﬂﬁldata.

on a line 412, as well as a s Space Si on a
Fihak 4i4naSicH ssgﬂQKSlaﬁeopr@vsdedaééeéhdahageﬂeralIy

%?g@ché@gd4&9n 9o§” gngﬁﬁﬁgl§h8n8hgﬁﬁgld@katggOQ%PEHE

to an enco carrying out step
FDQ R seﬁhetencédet phovihdestanhatut pay Segaathenfarm of

e 4 t onbined. with t .
S|§n %%8552 %15£Q 1g?ng P%nggfgsgB%%%Pg gﬁnamlcally
anafenna 0heas¢mhnﬂlakadéz ocbhéiugetoequépn@ﬁﬂ 404rig.

0 r an a enna 423 t.he_use
o an g B AR AP R e 2 d R A S rre=a5a P
pbmmhdaddtOOatHecodet 4@61pmehherE 404. ubtrdeqadlpsent to
the data rev'ouslx.e g E ne.418 d
b R Bk SR b o CEE Rl bk ai e TS et PP gL con
tnethp1UEk4@é6 ThecHegodrt ahsoupeovbdesnatsensedn input

%% Fhon a line 430 indicative of the %éallty of the

I

RaA fBagurehent IV hefBof hBY1BE AEQBMFnSa9nal on a
MEﬁ§Uﬂ$HEnés well as a symbol space signal on a line 414.

Such signals are provided as shown generally on a line
416 to an encoder along with data on a line 418 to an
encoder 420. In carrying out step 220 of Fig. 2, the
encoder provides an output signal on a line 421 in which
the data is combined with the signaling 410, 412, 414 for
transmission via an antenna on a downlink 422 to the user
equipment 404. Upon reception by an antenna 423 in the
user equipment, a received downlink signal on a line 424
is provided to a decoder 426 in the UE 404. It decodes
the data previously encoded on the line 418 and provides
a decoded data signal on a line 428 for use in the UE
404. The decoder also provides a sensed signal on a line
430 indicative of the guality of the downlink. A
measurement thereof may be made in a measurement
component 432 that then provides a channel quality
indicator (feedback) signal on a line 434 to an encoder

436. The decoder 426 also provides a command signal on a

13



10

15

20

25

30

conmponent 432 that then provides a channel quality
i ndi cator (feedback) signal on a line 434 to an

wWeawedsx37M36. The decoder 426 al so provi des a PBONRPR2I9AS/057742

signal on aline 438 to the encoder 436 having
i nformati on contained therein at |east indicative of
the synbol space information sent fromthe base

station and E055|bly al so_the other information
¢oREafnBd-BnthRePFRECE163 0 ThaVeREodBF OFhehear FPBEa1InEd

PHbr8t 8P8t 104as106n0f cEt gvelokord¥napieal | ¥paekect and
use the synbol space for data-nonassoci ated uplink

$PEAEIPRGON| FePhefHEBOHRE BAFE BR2EREN| PRE B2BSiERLY also

Eﬁ@ebﬂﬁgrc95E@9&5¥1oﬁncég%a§hgaabn'§h§em§néo4§@e The
encoder 436 on the line 440. O herwi se, a NACK may be

sefipdes ghan daralfnat eRdedteBp ﬂﬁérubpﬁanuglgrowua@d
9 anth@Rgfge§8c£hgnﬁnﬁggeEhésgyﬁBglCgﬂFergo¥”B?tghﬁon—

information for output on a [ine 450 from
theoenebder undénkosasnahiesnalforher dasnilsgi ﬁt@nOﬁhéhe

gﬁhé”%2§0§st9e55§v9ﬁ580§%QEE9?t!éhdﬁéﬁdgagﬂé E %Qﬁt to
ase station uses upl'in si gnal elp
thergnoatiest ép6204 fbe tLheenést. d9hhﬁrw1seteatN6ﬁKomay be

Sy p Lh ata-n a N
%ggab §b88%§t§§? S|gnaf1Seg %grbgﬁﬁs§§90n t%g ﬁB Vléed on
4061n§ramgpbottherﬂatodekeéBBOanSChemblhadtheth the CQI

|| di
b RRR LT oM apeaaPRL, RIELEABEPILt AR MR thomnkPs

éaéod440486aﬂsnahtedtmmhb Bhrdatandd2sssodi whdetdei npodink

A8 PBLLRe Lol ol Rl n hoaRAb e A6 2L P Y MBTRE

s@athguras@@sshélapnﬁanspgmtsﬂgﬁaatSBﬁoto help carry out
dat a-n n assocj ated control ,channel s. i Eossible

FBGBOE gEPE ?&@Sngﬁtsggﬂaglﬁﬂ§elect1on of e symbol

space for the data-non-associated uplink feedback control

signaling to be used on the uplink 406.
Transport format selection scheme

In the illustrated embodiment, the transport format
configuration of data-non-associated control channels
434, 440 transmitted with UL data 442 is divided into two

parts, (1) a semi-static part and (2) a dynamic part.
Semi-static part

The semi-static part is used to configure possible
transport formats for data-non-associated control

channels. It is possible to configure TFCs in such a way

that different control signals (e.g., CQI) have
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W@iopass3m t s of encoder 436) with di

di fferent synbol space allocation (i.e. nunber of
fferent THESI/EP2008/057742
di fferent nunmber of input bits (i.e., CQ encoding
schenme) with different TFCs. It is also possible to
configure such a TFC in which the CQ nessage is not
transmtted at all (zero CQ bits) . Dynanmic control
part Dymnardid fisarcatetsermdodr enesed ald oseltasn olie eof number
sever al fined f.r r t ti

each MCS for%glt él%n(?n tgsgzjggleg}%gegg#tﬁnmsﬁgnaﬁ%er%
transmttddCGseth UL data. Transport format sel ection

In the | | lustrated enbodi ment, eNode-B sel ector

sel ect s®t e HEHFAIT TARSForA fd¥t Bdribi Hathi-on Bdsed

on  Servi @ dRAWHY ek )r 6liated itfr e rdtatarchannelis a1so
(e.g., BLER oper ation p0| nt) Bandw dth allocation of

UL data chRaffeiPlE fo CmdwaraiRy Siedodr d& Qunint hich the
Measur ed lél@IQ@n%s(s%JgMRasBln%% t%r%nﬁ&%@&ﬁ'atp%flflof (PRNCL) 01
Possi ble M MO node (UL/DL) o Virtual-M MO in X
Transport Higenat combi nations can be optim zed
separately for use in SIMO and virtual M MO nodes (the
sel ect ed node changes dynam cally according to UL
Bhedurerodespsivasy . Virtual M MO woul d benefit from
bl ock spreading applied fornmultiple control streans

whereas in case of
Dynamic parameters are used to select one of several pre-

that different control signals (e.g., CQ) have
(i
|

defined transport format combinations for each MCS for
data-non-associated control signals transmitted with UL

data.
Transport format selection

In the illustrated embodiment, eNode-B selector selects
the actual transport format combination based on

¢ Service requirements related to UL data channel
(e.g., BLER operation point)

e Bandwidth allocation of UL data channel (i.e.,
how many resource units)

e Measured UL QoS (SINR, BLER, data channel
performance)

e Possible MIMO mode (UL/DL)

0 Virtual-MIMO in UL: Transport format
combinations can be optimized separately for
use in SIMO and wvirtual MIMO modes (the
selected mode changes dynamically according to
UL scheduler decisions). Virtual MIMO would

benefit from block spreading applied for
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SIMO the signaling is optimzed when spreading is not
applied. o DL SIMY M MO transm ssi on: Nunber of

wo e@dhssko (FB) bits varies between SI MO and di PEBEERWDS/057742

M MO nodes. Transport format conbi nati on can be
opti m zed separately for use in SIMO and different
M MO nodes. Rate matching operation of UL data channe

(s) is based_on the transEort format_ conbi nati on
sel ected fBrlthBlEatanbrolassbeiat et e@bREF ol 2chaffiels.

For exanpl grmBat e Bt ghhnIngansbeptspd-tar whbg Ybrdatidng
channel (s) to fit the data to use those synbols

avai |l abl e £8r"PFafBRI$8feons t hat have not been

assi gned, f gt, §@M@/M@M03§§Qﬁbﬁﬁ§gléﬁntNthékgB@|§eedback
Transport format signaling scheme H gher |ayer

si gnal i ng i(EBuskdteovesntFghrevene apiPi eddt fahspornt

format ConﬁkﬂéthBHQSf0&r9§%9o99”f8§ﬁ9€'é&ﬁﬂlﬁQBEBH'can be
signals transmitted with UL data. Nunber of

conflguredObyl@lhﬁ@héepﬁa§éelzhégrdUb@ Lnnﬁﬁ@@ ﬁOda
re'at'Ve'yd%??ékeﬂ#”ﬂ?ﬁotﬁoé¥9'd excessi ve signaling

burden, in particular to lrmt the nunber of bits
Retessaryhtogspgaaktihe $FCULodbeausbdnnalaspanslbasad on

7L LE n£p899”§o£ﬁg£ fﬁ%ﬁ 93%”5 ?&;8 cLevels %Rg'aaps_
enoug actice. exac et ween
ﬁEﬁ}absb81anddthentontenhaoﬁeIEC FsrcexémgMeabRetéRRC

gagnﬁhhagéah BEs849P8L1 PE.CAP RS LULLREL PRLY M Zed;
the data to use those symbols available for transmissions
that have not been assigned for data-non-associated

control signals.

Transport format signaling scheme
Higher layer signaling is used to configure the applied
transport format combinations for data-non-—-associated

control signals transmitted with UL data.

e Number of TFCs configured by a higher layer
should be limited to a relatively small number
to avoid excessive signaling burden, in
particular to limit the number of bits necessary
to signal the TFC to be used in a particular
TTT.

e Tt seems that four quantization levels would be
enough in practice.

e The exact relation between the TFCI bits and the
content of TFC is configurable (RRC signaling).
TFCI signaling can be further optimized by
reconfiguring the TFC set on the fly while the

UE moves e.g., from cell center to cell edge.
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reconfiguring the TFC set on the fly while the UE
noves e.g., fromcell center to cell edge.As suggested

wW@Rwsass3dynam ¢ control signaling my be used PCI/BR1068/057742

the actual transport format used for
dat a- nonassoci ated control signaling. Such signaling
may be transmitted on the downlink 422 in/with UL

al |l ocation grant signaling. 2(1) bits mght for
PRsEaAgeshenekasa t@yﬁéﬁFFgGPE a@%)saaﬁﬁéa@ﬁtmay be used

thapspert tRemattcanbipahkepstf ebrat anpen- assoghabedon-
controls signaling. Such additional dynam c signaling

BPESCHAyCBeConNEnRd AsIDYhAAT cSTFE 519npling| 824l Peady

QQthﬂpkeéﬁdohoth@caegﬁlgnﬁll@@lhﬁgwbth Uﬂtglibgag&on
al l ocati on grant S|%na ing to informwhether the

@éﬁﬁ@sééﬁﬂﬁ gnoE al( bC@FFénmggaﬁtf@ﬁslﬂﬁéﬁgﬁ?tb@dnéﬁded
BBtC&QEg BQQS@qg?nBH¥f§9eﬁgKé§@£§p8§§d§okﬂapecomblnat1ons

fransm tted as data-non-associ ated controls si gnal 1 ng)
fosudhteonbd-besadapted fontpatposésnefintie prebent

58M§Eﬁbgg%a3y hic E%ghﬁlgﬂ 991 aﬁa a%éngléygatﬁs
reserve |s indrcatio |ne w'th nam c
TPZhampwoulBCHike it possi bl e to utilize these bits in
such a way that one signaling word (e.g., "00")
corresponds to the case where ACK/ NACK does not exi st
mheEEassthéreedﬁinbngempgaabﬁngommnd$u@eOa'sigﬂ@llagdblt

.th '

N VLR SRERE OveR-eh S o LR uheRe

aﬂdltbonabpbndiﬁg anamﬂothelbntgmbnchwas usedsmmtted or
di th

bPF (e eBREReHOSBE ubrE fokePanal TRy Far it CrReFgLcted

Be batasadnﬁ@esbhnstéﬂkbbﬁgxo$sgsabnanﬂnghy8such could be
i nformati on was used individuall¥ one additional bit

é%ﬁPHeénFQKiBHFEQF%StRB biff BFER D?FtﬁgenEéaglﬁa gell. It
$konbfb@anhhy BAALEEI2 bits reserved for this indication

combined with Dynamic TFCI, would make it possible to
utilize these bits in such a way that one signaling word
(e.g., “00”) corresponds to the case where ACK/NACK does
not exist whereas the remaining signaling words (‘01',
710”7 and ‘11") can represent the size of ACK/NACK
resource when ACK/NACK is present. With this optimization
only one additional bit on top of the bit which is used
to indicate presence of the ACK/NACK signal in the prior
art is needed to be able to signal 3 different TFCIs to
be used for this ACK/NACK signal. If this information was
used individually, one additional bit could only indicate
two different TFCIs, causing a significantly coarser

quantization.

Explicit segmentation indicator
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quanti zation. Explicit segmentation indicator"Explicit
segnentation indicator" transmtted with dynamc

WO e®8us320 al | ocati on signalling can be seen asPEIEP2008/057742
addi ti onal exanple of this invention. This indicator
could be used e.g., in a VolP application. At the
cell edge it may not be possible to transmt a data

packet (say Vol P packet) in a single TTl. Then the
PEEREECEANSHEMEPRASAPEL 0GSPRGTT wor HARDL Eted with

tyaRsmbsskepsrcal §016akt ednnomypal 1 Mrgdecawhgeestbs as an
first transmssion fails with a high probability, and

pPRE1HESTPedeBPBEKCEPF oF NRAL €NVSBERN evERLAf tBAIFAROT

e660RdpANEsGf cCQuUr SEy éSV@@Pab%ﬁﬂﬂ@Etygn.one can

al ways subdi vi de t he Vol P packet into two packets, but
this wll deoreasethheceodtli agggainh segnnbtchat byssible to
because each of _the packets |s shorter and the_cod

gain of turbo chUBAHoLr 8a0B5sPORIF L cAREry POF SorECt
packets (Vol P packet siaggenotrIparheautael pabkgtaayhowd

. It is also possible to yse a higher coge rate for.
initial transni S5FBRA™AhGSYl HayE9r &I’y Bn"Fet rahsh S8F 8RS/
(s) but then thelstasdarddrateinatchbng, appeeacbhwodldst

first send all the s%stenatic bits and then only
parity bits. ThFE3PE&MLAGEsTr ABFeSal¥ ikl P Bs9t

represents a bagdrbphBiheayeranbntgaseeof rexphi6kk Error

segmentation, IRgtelgsagchieved after the second one. Of
course, as an alternative, one can always
subdivide the VoIP packet into two
packets, but this will decrease the coding
gain significantly because each of the
packets is shorter and the coding gain of
turbo codes decreases significantly for
sort packets (VoIP packets are not
particularly big anyhow). It is also
possible to use a higher code rate for
initial transmission and always rely on
retransmission(s) but then the standard
rate matching approach would first send
all the systematic bits and then only
parity bits. This is undesirable as well
as it represents a bad interleaver. In
case of explicit segmentation, i.e. if an
information that segmentation is to be
used 1s included (e.g. via a signalling
bit or other means) this information can
be used to optimize the definition of
redundancy versions that are specifically

optimized for this case. Then a redundancy
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informati on that segnentation is to be used is
included (e.g. via a signalling bit or other neans)

W@ biog/15337@r mat i on can be used to optim ze t he PCI/EP2008/057742

definition of redundancy versions that are
specifically optimzed for this case. Then a
redundancyversi on can be defined e.g., in such a way,

that odd and even bits are transn1tted on odd and even
frame nunbers . VFFStHR FRPsPet fahshresPof - happefdcto?

be on 5 a odd fpape pHEBerqlOEnd TEvAHNMBEE sOErsUbfrane
nunber, or another suitable identification nunber of a

speci fi c packet FrRRERLBAPY PReCBdd2Bilt §VgReframe numbers.

transnmtted. Mre speckfical Lyananpng;dl Bﬁg§@n§i£§ be on
that would be transmtted if twice as nan Its were

avai l abl e for trafSfi §5pBA, n@ﬁb§rtﬁ@roaalan§bareor
sel ected. This Ih%?§aﬁéaﬁhh%eEhe PUHPEEh8£ thﬁﬁb%e

avail abl e for transm ssion. For the 15 next pac :
which will be ohdantedenpatianennubberofor pespetitrve

nunber) the even,BLs) afgefiebsl oo ThUs BLLEr o

recepti on of bo pac ets ecer ver has avail abl e
exactly those bttspsnhate20 Moukdshavéfbeehlavaeiabbe

for a hypothet | gal.oLransui salon Ligh wouldahave. oq o

all onwed transm ssron o s as ac

possi bl e. The rawéceaabehinagyi sidesivgnedateipabiedéoan

opti mal SeleCtiggansmission, only the odd bits are
selected. This gives exactly the number of
bits available for transmission. For the
next packet, which will be on an even
frame number (or respective number) the
even bits are selected. Thus after
reception of both packets, the receiver
has available exactly those bits, that
would have been available for a
hypothetical transmission that would have
allowed transmission of twice as many bits
as actually possible. The rate matching is
designed to provide an optimal selection
(within practical limits, e.g. complexity)
for a given number of bits. Therefore the
proposed algorithm will achieve a
(practically) optimal selection of bits
when combining two transmissions.
According to the state of the art, the
Rate matching algorithm would select a
redundancy version that was optimal for
the first transmission, however this is

pointless as the first transmission is
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25 (wthin practical limts, e.g. conplexity) for a
gi ven nunber of bits. Therefore the proposed al gorithm

wowRiB/156M eve a (practically) optiml sel ecti oPCOEP108/657742

when conbi ning two transm ssions. 30 According to the
state of the art, the Rate matching al gorithm woul d
sel ect a redundancy version that was optinmal for the

first transm ssion, however this is pointless as the
first transn1ssPBﬁCF§EFé%Y|@%FW?ddE%néal%anXFPWaﬁyﬁoﬁp

due to insufficigphravaibabl gvhi aBBMESELOASROWEE onOpower,
because the coding rate is even above 1 . According to

the prior art, PhePecabBPfetl i FefliBfAdra8EBOAE eVen above

transm ssi on moyldAgggrggngdg@Ithgnppggglgy{arthgue to
the prior art, the first transm ssion wuld contain

exclusively or pPEEbRFPAaRtr§tsysteABEPRIbFr3NSHABEECON
the second one WBHHQ ﬁB@tBénlBéggonkHaB5k¥18ﬁlar, due to

exclusively parity bits. Obviously, this 1s not a good
di stribution of thheseipwoakindshef fhires bhanheisapon

TTl's. One appr%éﬁﬁdt8oﬁ§¥§n°8§c§hQﬁégékf%ﬁngeaBm9§§ﬁt1y

of segnentation s to not to reserve resource
correspondi ng tevehemétist bITE, (Wheléltbe seansdi sseon

contai ns al nost gpp@ygoﬁ red?m§Hg F%gsgr §9c59859e1y

is little use (WI e |nForna I on
sendi ng the NACKarity bits. Obviously, this is not a good

distribution of these two kinds of bits on

the two TTIs.

e One approach to save one signalling bit in
case of segmentation is to not to reserve
ACK/NACK resource corresponding to the
first TTI (the first transmission contains
almost always an error in such case, so
there is little use (little information)
in almost always sending the NACK

following the first transmission)

e TIf such a segmentation bit is present,
then, according to the present invention,
the meaning of the TFCI signalling for
data-non—associated control signaling is
redefined, because it is an indication
that there is a comparatively poor UL
channel quality (at least too poor to
transmit a packet in a single shot). In
general more robust TFCIs will be
associated, compared to the case where the
segmentation (or nominal mode) 1is not

indicated.
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following the first transmssion) |f such a
segnentation bit is present, then, according to the

W@e@sas376 nventi on, the nmeani ng of the TFCl siPEEHEP1008/057742

for data-non-associated control signaling is
redefined, because it is an indication that there is a
conparatively poor UL channel quality (at Ieast t oo

oor to transmt a packet in a single shot) .
8BHEP%F Hﬁ?ecﬁéﬁugPrTFE?dePPWl6e18§§6€Fafeas GBHEEPéél“g

be the €§§§sM@§E§ohh§o§§9”EBééthQnHAQQ B@Hkﬁﬁémﬂ@gﬁhns
is not indicated. Anot her use case for the dynam c

PRATIEBROFeF s2BBREFBEPRNgSoPSEAe tFahShi §5roh peaepmission

Hé@dnbﬂ Eﬁ@@ké@%ﬁ@nsﬁb§SH@ﬁé ARcHARQ-k 6L -ansRESSLOB of
is used, if the first transni ssi on was not successful .

FeEnHARD), i R&tr seerREi Ofmkesatskadf fhol Adt Heehj gspoded
5&8@935@91ighagnaaghéaggsgn&hsﬂe egnded bggb¥hgyéh5¥;ARQ

and t he second one, e conventional ARQ woul d
nekeécduselyf mehe séeoﬂﬁ bhe. s¥pendf one.f 6heHARQre for HARQ

CYRLERLY LS, et ansiiosion can Be Beny, LA LoveE pover
sgapbetsiave Lowbe 88Bd fonsdgtanhbom-assecsatkedls have to

trol, si L] f 1.SSi .
s S LI LR I
aEErasemis§henéacbmphaedatbran$nis$iOnahSmassions if

r ransn1s on can be derjved from.infor t| n
LA PP o RaR s, BRaRhLked LERTHERLOTFRL! PRCPTLA2E -
ﬁemmdatasnndlmatarréhahnsmdssa693chnansnussuoedofram
et or sjim i nformati on. am c. i ndi cat or
R RS Shnpanoblh BhehntoniRanny DNPAMNE.L0E,
retransm1881on number a new data indicator that indicates

transmission of a new packet or similar information.

Dynamic indicator could also be used to indicate the
situation that there is a need to puncture more bits for
control than in a non-nominal mode. Actually it may be
less than one bit if all bits are collected into one
comprehensive redundancy version table such as done for
EDCH. In this case there are not individual bits for
segmentation indicator and dynamic indicator, but instead
all the bits are pooled together to define an indicator
into a comprehensive table, that includes both the
segmentation indicator and the dynamic indicator or the
segmentation indicator and the TFC. This table can be
predefined or signalled similar to the table that was
already described for associating the dynamic indicator

with a TFC.

Tables 1-4 show examples of signaling schemes according
to the invention. Table 1 presents a signaling format
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situation that there is a need to puncture nore bits
for control than in a non-nom nal node. Actually it

woreapshss3iess than one bit if all bits are col | BCT/BPR008/057742

i nto one conprehensi ve redundancy version table such
as done for EDCH. In this case there are not
i ndi vidual bits for segnentation indicator and dynam c

i ndi cator, but instead all the bits are pool ed

VoG8t RBF ™ PoTdEFFheSARNPhaNEat HRPLfit 6 aheBApreAkhsive

tabheiihhatxbknphudesthobhet Persegaentayhanihadi eat Okp1e 2

and the dynam c indicator or the segnentation

Fhai eagsr CanbBReh¥CTFEcNThiis it abPeuean beoPr edePi Aed2dr

ébﬂﬁakgédtélﬂbb@é L9, thgbiébbeshbag WaSeahhB@dYwhere the

descri bed for associating the dynam c indicator with a

FranaTappess1bgssfoanéxanpl egnenisi ghali A§Isehendgswith

é&BOBQtBQ &QbEQe4'EMSWE'8H eIQ@%Fe wHé?éeBBé aynﬁmlc

signaling formatwi th one-b gnal i ng.

showslanot her usggnapi ﬂgnéxganetkAﬁt humh@rbﬂtlpfﬂ;d)lts of
Lgn Table 2 the size of the MCS domain is

éggugggﬂgllh 5to 3 (as conpared to Table 1) . Table

3 shows an exanple where the signaling is based only

me¢ TECl s nallng wth two biits. Table 4 sho
RRbbY aliol &0 WRSPEBL Aoy AorLOnaL yhas| FyTnat eshorg2hg "Bo
enaf igweatiba nunber input bits of CQ signaling.
Table 1 . An exanple of a signalling format according
to the |nvent|on Tabl e 2 . Amother exanple of a

H I_tl I Ilg I Ul Ilﬂl abbUI ul Ilg l L A)IC Ildﬁlllll lA/N I UCF .
. htrcf i76 (#0f mpﬁﬂiftb’)' c;’! St U"“l! LT JId'tEh's buté' T Bist|©
U);Hﬁhli I-I—Igll I'rTab I I ] dIIUI et Cb.dllpl c |0 1
MH&sbaﬁ%f&HMHH%aMbFU'Wd§4‘L A R 8
as a function data channel MCS MCS2 4 8 8 12
MCS3 8 16 16 24
MCS4 12 24 24 36
MCS5 24 48 48 72

Table 2. Another example of a signalling format according

to the invention

Control type A/N CQl A/N caQl
Control size (# of input bits) 1 bits [ 10 bits| 1 bits | 10 bits
Dynamic 0 1
Symbol space of control MCS1 2 5 12 24
channel as a function data MCS2 4 8 16 36
channel MCS MCS3 8 16 24 48

Table 3. Yet another example of signalling format

according to invention

Control type A/N cal A/N cQl A/N cQl A/N cQl
Control size (# of input bits) 1 bits | 10 bits| 1 bits | 10 bits] 1 bits | 10 bits] 1 bits | 10 bits
Dynamic 0 1 2 3
Symbol space of control channel |MCS1 1 5 2 10 4 15 8 20
as a function data channel MCS [MCS2 12 24 16 32 20 40 24 48
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In the proposed signaling scheme configurable
paraneters are CQ (nunber of input bits of encoder)

W@RWSASKINACK sizes Nunber of output bits of RCTYBRNS/057742

(encodi ng schene for CQ) Encoding schene Synbol
space for data-non-associated control signaling o
separately for different nodul ati on and codi hg schenes
used by UL data channel o separately for different
transport formats of data-non-associ ated contr ol
channel It is noted that the nodul ati on and codi ng
schene applied for the UL data channel can be mapped
Tabbeddf f 8tehl anahbeur exawphet efi a dighaliénngwégsmat
I\/bdu tlon -specific a roach o MCSI 64 QAM O MCS2
H‘ﬂ/[:%@ %K"K‘/Kﬂﬁ ?Pon and codi ng schene -
speC|f| c approach O MCSI 16QAM ECR> 2/3 O MCS2 16QAM
ECR< 2/3 o MCS3 QPSK, EFCR> 2/ 3 o MZSA4 QPSK, EFCR< 2/ 3

IGentsol Hipet her enhadi nent of HhAMhrle &Ml iAMVehtG@Nnl t he

Popirgl sizey g QhpHt Qtan he def | ndd! RIS ﬁ@ bi$ lghpifs A bits

tlnnc Inf’nca_p_F eac I\ LS
B@lSBQC@d’f ?QS” h Esti $igAall t8 Noi b |

can MCS2 4 8 16 32

anne MCS MCS3 8 6 24 64

In the proposed signaling scheme configurable parameters

are

e CQT (number of input bits of encoder) and

ACK/NACK sizes

e Number of output bits of encoder (encoding

scheme for CQI)
® Fncoding scheme

e Symbol space for data-non-associated control
signaling

o0 separately for different modulation and coding
schemes used by UL data channel

0 separately for different transport formats of

data—-non—associated control channel

It is noted that the modulation and coding scheme applied
for the UL data channel can be mapped into different

transport formats in different ways

e Modulation -specific approach

o MCS1 —--- 64 QAM
o MCS2 —-—-- 16QAM
0o MCS3 —--- QPSK

23



10

15

20

25

30

be conputed in dependence of the coding rate and
nmodul ation rate of the selected MCS. Coding rate is

wWQ besnsd3ai i on bet ween t he nunber of data bits PCTERINS057742

after coding and rate matching. In a second step, the
TFC of the control signalling can then be derived in
dependence of the ESNR. At first sight, it nmay be
consi dered to be equivalent to define a direct
associ ati on lret HeénlhcEoandnFFcogingansiheineect specific
associ ation betgﬁgg 5§NR and TFC. However, the latter
approach | ends | el f easier to be put |nto formul as.
For exampl HCStor-thécdari vEtRen2d8 t he nunber of

synbol s to, ggéusgg_ﬁ éA@CKéyénggggnalllng, t he known

formul a ¥ or SK Bi rrbér rate performance can be
used to aevesi ne- tDBSKquCRed2éaergy and consequently

nurber of ﬁgg?ols tgP? Sg tgégeach a desired bit

error rate so th era ion ween MCS and ESNR can
be derived using a few explicit definitions for sone
ate |nterg ol t|on bet ween t hese f

d
W PR e L R S B oher b et aent  RBY & ER Gp. Thae TFC

segpentattiosahndecateineanualisg begbakenmi st o account
for this derivation: Because the target error rate

bRPyCaChF8ved af t &F tRESsBRBRAEFAnsftssi Bhy %ﬁeaEBBFh@ted

tatentasbembsed Enghhe €al nulati apteanebrrset The hekk can
the actual coding rate. Al so further transm ssion

par anePersdcan H@P?EQ@HC?n?B hBeotAtNA A25PnPREr way

Asahhersegmeptat benchadseatetegDapendipgify speei fkCine
transm ssion paraneters, the rule to derive the ESNR

FPORTLAE WESVeAR bBSchamped. OFi €ABR BAtof F8Et DLbSt AELET
MSi168n.he detingde Ching. Skﬂ1baée$@Mda§tége EH@ TEC of

segnentation indicator) or an offset can lied to
the ESNRrdireéohgllFos exanphen b@n@thV@ﬁnﬁﬂléﬁpﬁQQGUCG

of the ESNR. At first sight, it may be considered to be
equivalent to define a direct association between MCS and
TFC or an indirect association between ESNR and TFC.
However, the latter approach lends itself easier to be
put into formulas. For example, for the derivation of the
number of symbols to be used for ACK/NACK signalling, the
known formula for BPSK Bit error rate performance can be
used to determine the required energy and consequently
number of symbols to be used to reach a desired bit error
rate. Also the relation between MCS and ESNR can be
derived using a few explicit definitions for some MCS and
appropriate interpolation between these for other ones or

suitable approximations.

Note that the segmentation indicator can also be taken
into account for this derivation: Because the target

error rate is only achieved after the second
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be avail abl e about the intended QoS (Quality of
service) of a packet (or nore precisely the service to

wanioshsBhe data that are carried by that packePCI/EP2008/057742

bel ongs) . This QS will determ ne the optinmm BLER
(Block Error Ratio) of the packet and this wll| affect
the required SNR So consequently this information can

be al sp used to get an optim zed settlng of the ESNR
FUrPABESSheR paPanePersdi ReFEdeCbEE BPe9noP Fifited to

vgag818t i ShMeLArpM Mo f o hrapsphsskefuakoroM VR, reven
for so called virtual MMO, also called SDVA ( Space

Division Multiple Access) two streans are transmtted,

hhis whkintypieahbyicause sQPBnLALEL SLAEBA taken into
interference. This inter streaminterference can be

Perpval by ﬁnﬁéﬁ#éﬁénwéYcaﬁcéhﬁaﬁEGﬁeﬂééﬁhPGué@dlcatOr=
bQﬁ%HQhH@ éHcggééaygclekgﬁéﬁﬁgggsncgﬁsghg@&kgn,thgakule

orms multiple decoding runs of However
t@rd@a@aenbheaEQNBlérem tcbat ¥ob signhki AjanoghéreEphler an

B?fEQFCQQ'EHe(ﬁ€§/g§ﬁE§S egfﬁﬁgﬁ tbhs, 'Eﬁﬁﬁﬁgkegﬁgn?g for

cancell ation may b ective, neaning t
tbsoaegesnhaVeODOlbélspent)thanaﬁooffhetscaglbesapeémed

gﬁsghe sﬁR s %Q§£1ref§”%”8”5m§g }hSO%QOVSfSQRQQ ORhay

er o {hat “ar & us
datavammah$soebahedtbentnOEDSEgnabBngQua$tE§doﬁfsdavace)

t t ak t .ot h
PheraDbe e ok F onehccBarnorate P capEhiStotor HRiRG tne
tiheanunher aoé synbokd bpt ohaccpanketwhethngseg. U$Bdsfgbs
the.t f dat | at t .

A hep Eha T RBb e b Rne E FuMnBRBEr ThESER, SoRerrban ey

ok pphcRbtt hadcahesl atlonarsectntpeaetycerel EERDOEO
known as an in aranmeter for the cal cul ati on,

EaﬂsﬁaﬁEOEFYbEgﬁak REPATBT 4B oGAL B? ﬁﬁSPtBF§F|€8 get an
sptuhioad 8EtbYng§obYi pgedEEREL | ¥utbBer such parameters

include but are not limited to usage of SIMO or MIMO for
transmission. For MIMO, even for so called virtual MIMO,
also called SDMA (Space Division Multiple Access) two
streams are transmitted, this will typically cause some
inter stream interference. This inter stream interference
can be removed by interference cancellation techniqgues
including successive interference cancellation, that
performs multiple decoding runs of the data. However, for
data-non—associated control signaling, there may be no
coding (ACK/NACK) and then this interference cancellation
may be less effective, meaning that more resources have

to be spent than for the single stream case.

In a further refinement of the above embodiment, the
number of bits that are used for data-non-associated
control signaling instead of data transmission are taken
into account. In other words, the above mentioned coding
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correspondi ng system of equations. For practica
i npl enment ati ons, the exact way of calculation e.g. the

W@eneBass3od i terations to be perfornmed and t he BCHEP1008/057742

val ue to be used nust be pre known at both base
station and nobile station in order to ensure that
both cal cul ate exactly the sanme result because

ot her w se decodlng of both the data-non-associ at ed
EBher oF SPgRdlfhgTaha tRe BREaleRReFaPf. SYRPalfurbher

retbngieNninibAt 208! ¥stherppduhat t eAnsengBBoANErt B8t a—non-
code rate are taken into account, but also the size of

pRECPABKEE, CeNgrol ReShERBeiNEf PayFoaBabi Falsr nEHeST 1S

BHﬂyeﬁeQEant§s35586u€5G9db@9t9é EH?cﬂMHPﬁﬁnOfsgliﬁ
after rate matching or the nunber of synbols avail able

Péﬁciﬁﬁﬁshiséﬁoﬁoérkﬂﬁ@“naﬁbéﬁ oRPrat| peaBatrEsbOFcehe
HahkéiF@?éhcakkycgﬁcﬂoQévéPeég gypotithes hécount by an

equi val ent as one can derived from anot I f code
iheeabhdfopohptiubati on sghemevandg Rhowatas weel. The

Fepponaban; hockyding bhi sq)af orAmti po.as, uell Ly the

act th I'ng gain for turbo codes I ncreases
winpheinaoreaspng, btbekegeze. wSp pf aalangeribhoekgi sthe

g”ﬁBQ%dOf 1§8¥§%h8%s'9$eﬁe 5 %8r%8&f5 Leph.for.a iy
red error CoRsequint y sonewnat nore synﬁogs
haWeetbobbeuseddfmnsdaba poa asswniateﬁotbnbasb station

ng nventi on_ has been desc b d j mar i
% %sgp?EaPneéchOEEe hatket 'TELScha Bat 8§£ Bilcdiate

endcvnguahbysame rsbomevsécahse appbrwabbedé0oﬂh3g of
case, fhat several ac ets e scheduled with a sing]e
S R S TR S M R M
gebedukhngaikFor exanple in the case of VolP, a packet

may be schedul ed every 20ns, because the voi ce encoder
does deliver a coded voice

In a further refinement, not only the modulation scheme
and the code rate are taken into account, but also the
size of the packet, e.g. the number of payload bits or
the number of bits after encoding or the number of bits
after rate matching or the number of symbols available
for transmission or the number of allocated resource
units. Basically each of these quantities is equivalent
as one can be derived from another if code rate and/or
modulation scheme are known as well. The reason for
including this information as well is the fact that the
coding gain for turbo codes increases with increasing
block size. So 1f a larger block is encoded, a somewhat
lower SNR is sufficient for a desired error rate.
Conseqgquently somewhat more symbols have to be used for

data-non—associated control signaling.

The invention has been described primarily for the case

that each UL packet is scheduled individually. It is
26
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15

packet every 20ms. This approach reduces the
schedul i ng overhead. Also for persistently schedul ed

W@aoRaAsS70 it nmay be necessary to include sonme PCI/EP2008/057742

dat a- non- associ ated control signaling and then the
nunber of synbols to be set aside for this purpose
must al so be determ ned. One approach may be to
substitute the persistent scheduling bé explicit
Q%H%HﬁFlﬁésanapﬁbbF9b%ﬁetPn€€ﬁtF@ﬁedlF éFI§eV%ﬁ6%h€FCketS
appreasbacandbeite Brevhgect BenhbBeGessar ¥omnbAARMBEL 8P
already in the persistent scheduling command in a
SPRPFaFefayaascdePesat SFANEhFSNPAVEARP oI OB SEBUPSE, 1D
tBe'éa@ESpr9§§Pb|§ bacerepbihpe BBe§@hé&@l@Qpé9@9§e§oﬁé
to use slightly di ff erent parameters in those two
easesswhabei ¥oerai apdofisy doesAdapivied eofipfpdi Hgice
dupgatcally,seheelifng;a syphOLoAPACELOL the scheduling
dat a- nonassdci at ed upl 1 n eedback control signaling;
aﬁ@rb@ﬁdln@lﬁhefgéléeré@SUQDFhk febdbatkdcpatkers, it may
8L9 e ol sp h
R R e T T S
segeaﬁnng aaﬁeshphatbelnuabbasefssambohsahd ke set aside
] | ec S . sp ns t
saldghggep¥¥égﬁgn£§%tuégggebé 88@6 éamhgbé S bach
sepndbagtbheubst éctied upblpkréeedbatkscbadnmhng|gmal|ng

t akes ace, from sai d yser nment_to, said
LR e R oht *Sen TR, Rl SRR ST R T bR s b T B R e
sabdhdatapploaassoahabedtupprnklﬁeedbackecelsaoy

nall i nc senm -static part .and a
ARArT e RaPe 8L He e oG BRLBE B hg S BCGH af Ry zoommand
mheaesmmhnaﬁsp@ytaéoeaatoﬁ@nbhnahﬁgnSne@ﬂtbenopbfnt@aase,
separatel for | :

1s alsd possible to combine these two approaches or to

use slightly different parameters in those two cases.
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singl e-input-nultiple-output and virtua
mul tiplei nput- nultiple-output nodes wherein a

W@ 008as8® node changes dynami cal |y accordi ng tRBCTUPP100&057742

schedul er decisions . 5 . The nethod according to

claim3 , wherein said dynam cally sel ected synbol

space is sent with other control information including

a nodul ati on and codi ng schenme .6 . The nethod

according to claim1 , wherein dynamc signaling is

wHeed to contiguresthe nunber input bits of channe

gquality indicator feedback signaling. 7 . User

equi prent, conprising: a decoder, responsive to a

dynam c transport format control signal froma base

station indicative of a dynamcally sel ected transport

for nat netbpddecodirhgisdi d command signal for providing

a decode d f_sai napi cAl

el ot el YIAALEEPTEEREV Enf' o SBL Y "EHLER! br catanon

dataaaen€a353@|apédnbpfeaﬁbﬁebdbankrobnsigha$iggalang;

and an enco £5PoN to said deco | or

encodings? d%%cé in o?na ?%nu 2%%¥d§%%g?ac§ o ro{

dynanigahnyngehemh@dtheaaspecteﬁosgmboﬁOSphcansnlssion

to the base station using the selected transport

format. 8 . The user equi pnent according to claim?7 ,

pher eha ﬁatdodyaanbzahhg sel eched nrans@oétnfsamat

i ncl ydes d¥Eanlc selec ed s

tranéﬁ??%ﬂa dnT's ?8 badet4tafi B a?% é%u ?J B%%? station

equi pAeNk. d9namTbelusesecequt presymaecosdhng 1o claim7

, said datanon- aSSOC|ated ugllnk f eedback contro

S|gn5F?ﬂ@mltted from said e station to user equipment
and wherein said sending the selected uplink feedback
control signaling takes place from said user

equipment to said base station.

3. The method according to claim 1, wherein said data-
non-associated uplink feedback control signaling

includes both a semi-static part and a dynamic part.

4. The method according to claim 1, wherein transport
format combinations can be optimized separately for
single—input-multiple-output and virtual multiple-
input-multiple-output modes wherein a selected mode
changes dynamically according to uplink scheduler

decisions.

5. The method according to claim 3, wherein said
dynamically selected symbol space is sent with other
control information including a modulation and coding

scheme.
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i ncludes both a semi -static part and a dynam c part.
10. The user equi pnent according to claim7 , wherein

W@ e@espBre format conbi nati ons can be opti nm zeRICT/EP2008/057742

separately for single-input-nultiple-output and
virtual multiple-input-multiple-output nodes wherein a
sel ected node changes dynami cally according to uplink

schedul er decisions.11l. The user equi pnent  accordi ng
Po cFapnr8thoGharePhrdtPranspoft2+8r at "EBRBIRat Y BA%Ean

be optgRhzedgsepanatel Yof @bnfigure the number input bits
single-input-nmultiple-output and virtual . .
nultPEI@bﬁﬁﬁﬁﬂ-ﬁHPEFEYelﬁﬁ?EQFOﬁnﬁéngﬁ@FeFhgaallng-

sel ect ed node changes dynam cally according to uplink
schedul er decisions. 12. The user equipnent according

o cVafm 2OV 1REREI NCOTPELUALNT:

mul €1 pl eai foubagyl tEpLSo QUL pUL e benelilsm{ £ ORERLOG e
spreading applied for nultiple control streans er eas
in casemef spngreli aparahuftrppl e-baspustabden ihédicative
Si nak! 004} 8, QPLLI 7l W0EN- SPL PAALPO, | S Dok, APPELEC.

13. base” station,” conprising: an encoder, responsive
to dgmanilcapl yasedl ectwdntir angpatt foor prOvedaponentiecoded

si gnal d.1q. Lognal r_en i ng '
tran%ﬁ P?Tfééﬁﬁ ag%%%oﬁgn?géggﬁgpgséﬁggggi%ggégged
si gnakafispoptovbdinag aodynaai tnt danspoot-besoaiated

contro ing?al fogktrgn§gi signnf 9H1sagg base station
to ulBriBqul pREREC sE A E0nt roP“8i gRdr hdicative of a
dynam cabhyesebectedrispospove torsaidf aecoded signal, for
dat a- non- associ at ed gpligk Si naling usgd by said.gser
equi PREREI " dndCa Hacoder T OFBaponti 9eCroisafyte sat
dat adfpAmassoci;akelected transport format for

transmission to the base station using the selected

transport format.

8. The user equipment according to claim 7, wherein said
dynamically selected transport format includes a
dynamically selected symbol space transmitted from

said base station to said user equipment.

9. The user equipment according to claim 7, said data-
non-associated uplink feedback control signaling

includes both a semi-static part and a dynamic part.

10. The user equipment according to claim 7, wherein
transport format combinations can be optimized
separately for single-input-multiple-output and
virtual multiple-input-multiple-output modes wherein
a selected mode changes dynamically according to

uplink scheduler decisions.
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upl i nk signaling, for decodi ng feedback information
according to said dynamcally selected transport

wo o0osass370 14. The base station according to cl BETERBNS/057742

wherein said dynami cally selected transport format
i ncludes a dynami cally sel ected synbol space
transmtted fromsaid base station to said user

equi pnent . 15. The base station according to claim 13,
wher é'f B8FH G9PAPHBRLagseerdted EBIFﬁRlWeédbﬁéﬁrel“

contfobnshepal Epgmbhnchygdesnhot bna e8A1 pat abtempPact and
a dynamc part. 16. The base station of claim 13,

wher 8PR2ERAASPOF O B FElScORBHhalPbhsPEENCBEPBRL PRFZed

sepapately1fan18ipakbes hpRHLniult hPLesQULRNt n8REs wherein
virtual rmultipleinput- nultiple-output nodes wherein a
sel eet edlapdedchafgeshdpaani ¢anppicaylyThecpsdeng to

st atj : j - el synbol space all ocated
B 0L LTy el 2 e o

to t ormation varies according to said
dynam cal ly selected transport format . 18. A system

EQUthéiHgérae§é§§m8£@t%8Bor§9ﬂyr%8i8951&”18?0898£ein
responsi ve to dynam cal [y selected transport’fornmaf
conpunentiasi gnatspaaditpua—dataisilignabifprior benedbdiagfrom

sai d,_transport fornma manent si.ghal s _an ai t
o onaloPRr ERr ol T B 2ERa Pk ALIRRLR G AoRERPE 9k 8ans
transpertabotmatasentfokispypalnpor-tnanspissbonpfit omode,

sai d_pase.station to user equipnent, said.contro
STkl RUPRal 108 of HRURERPEATTG s aPBtrea Pr hhsBeF
f or mappfoeddat a- nonassoci ated uplink signaling for use
by sai d user
13. A base station, comprising:
an encoder, responsive to dynamically selected
transport format component signals and to a data
signal, for encoding said transport format component
signals and said data signal for providing a dynamic
transport format control signal for transmission from
said base station to user equipment, said control
signal indicative of a dynamically selected transport
format for data-non-associated uplink signaling used
by said user equipment; and
a decoder, responsive to said data-non-associated
uplink signaling, for decoding feedback information
according to said dynamically selected transport

format.

14. The base station according to claim 13, wherein said
dynamically selected transport format includes a
dynamically selected symbol space transmitted from

said base station to said user equipment.
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equi pnent; and a decoder, responsive to said
dat a- nonassoci ated uplink signaling fromsaid user

weowspsent, for decodi ng feedback informati on BCTBP0SIQN7742

to said dynam cally selected transport format; and
user equi pnent, conprising:a decoder, responsive to
said dynam c transport format control signal fromsaid

base station, for decoding said command signal for
bPovIarng2acdetabéan stgRar Af Rdi Eat FuetBf Ldaj gherein said

dynagheal-hynseksstedrtnansponk teEABhLCkOFOHECOLNs$GhH1ing
dat a- non- associ ated uplink uplink signaling; and a

encodBflufgspbAsive FoMsaPHAEEEoBREE sPEfaR, d¥pRmic part.
encodi ng feedback information according to said

dynam cal ly selected transport format for transm ssion
tbo-t heephseesehetbAnastsaldidal 4- nohasseei aredsaprink

si gnabipgrushRgihie isekectady Er%E%E%HE Eo%gﬁgra%%lyAfor

comput er program product in program code is
st or édnghcaicpnputed tipddablerriedrom viaicdapr aglasrle—

COdeiEEﬁkLﬁhggh ﬁ% E%k o gdﬂgth§§§9HtgdsQXe@tegomode

processor mcally se ectlng a synbol space

dat achengssocdivatedcaplliynk feedback control signaling;
and sending the selected uplink feedback contro
signaling using the selected synbol space. 20. The
¢@npmherbpsegsaatponduétcae¢mrMBngwherehaiH1i9mbol space

wherein sajd.dyna caII ct| Lakes place n a
base® %?3F| %daga gk%yng%gé ?y sefeCted syibol “gpace
S taansaﬁth@dtérsalsadgnbﬁ$ea$L@tBemetﬁedSEEansport

format.
18. A system comprising:

a base station, comprising:

an encoder, responsive to dynamically selected
transport format component signals and to a data
signal, for encoding said transport format component
signals and said data signal for providing a combined
data and dynamic transport format control signal for
transmission from said base station to user
equipment, said control signal indicative of a
dynamically selected transport format for data-non-
associated uplink signaling for use by said user
equipment; and

a decoder, responsive to said data-non-
associated uplink signaling from said user equipment,
for decoding feedback information according to said

dynamically selected transport format; and

user equipment, comprising:
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equi pmrent and wherein said sending the selected uplink
f eedback control signaling takes place fromsaid user

weouwspsent to said base station. 21. The conpuP&F/EP2008/057742

program product according to claim 19, wherein said
dat a- non- associ ated uplink feedbackcontrol signaling
i ncl udes both a sem -static part and a dynam c part.

22. The conputer program product according to claim
19, wher @i ASSAT8r dyhafPeaFt yeskPetted SYnHBICspagespPert

sent r¥Wi-hAt OtBEEr60NEEQhal NEOEABELOA bASLUSEAPidn, for
nodul ati on and codi ng schenme and wherein different

synb8FCepacessate sengehabfedifthiargPveniAbadl at feroded

and c0dhRY $68€AB: i 23 0 T8 €AMRYALEH 1 PR OYY 2Bk PELdUS!
according to claim 19, wherein said dynamcally .
sel eetedSByRbofFospacelPs gent 1 6h16t AeFacbAbrepsociated

i nf opgmt fen,Lnchudin nglﬂggulgg$on and codi ng schene
and wherein differenf numbérs of feedback bits are
sel ect abkeenfoficn, groveponddut at P oraafiddeoding scheak, for

24. %ﬂ@o&?%%sédﬂéﬁﬁf?H%PEI‘RQH‘EBnaQSgBQ&EQt ockatm
19, erein“dynamc signaling is used to configure a
nunbdyneficaply belscoédchaanepoguafotyatndocat or

feedpack sl goaling, 2. APRAraLUs; GOMPLI 8L0g: 4IEANG,,-
for dynamcally selecting a sy of space” for

dat aansncasseodi apednkpkigkat éedbaskngonheokesegnatli ng;
and ans _fo endi ng the sel ected uplink feedback

cont rof'&Pghal i ig"tdsing the sel ected synbol space.

19. A computer program product in which a program code
is stored in a computer readable medium, said program
code realizing the following when executed by a
processor:
dynamically selecting a symbol space for data-non-
associated uplink feedback control signaling; and
sending the selected uplink feedback control

signaling using the selected symbol space.

20. The computer program product according to claim 19,
wherein said dynamically selecting takes place in a
base station and a dynamically selected symbol space
is transmitted from said base station to user
equipment and wherein said sending the selected
uplink feedback control signaling takes place from

said user equipment to said base station.

21. The computer program product according to claim 19,

wherein said data-non-associated uplink feedback
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22.

23.

24.

25.

control signaling includes both a semi-static part

and a dynamic part.

The computer program product according to claim 19,
wherein said dynamically selected symbol space is
sent with other control information including a
modulation and coding scheme and wherein different
symbol spaces are selectable with a given modulation

and coding scheme.

The computer program product according to claim 19,
wherein said dynamically selected symbol space is
sent with other control information including a
modulation and coding scheme and wherein different
numbers of feedback bits are selectable with a given

modulation and coding scheme.

The computer program product according to claim 19,
wherein dynamic signaling is used to configure a
number of input bits of channel quality indicator

feedback signaling.

Apparatus comprising:

means for dynamically selecting a symbol space for
data-non-associated uplink feedback control
signaling; and

means for sending the selected uplink feedback

control signaling using the selected symbol space.
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