VETHOD AND ARRANGEMENT | N A TELECOMMUNI CATI ON SYSTEM
TECHNI CAL FI ELD The present invention relates to a

woredilboek3ehd an arrangenment in a base station apCI/aE2008/051427
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nmet hod and an arrangenent in a nobile termnal. In
particular, it relates to the handling of a "ACK VNAK"
nessage provided to the base station by the term nal.
BACKGROUND A key requirenent on Long Term Evol ution
VMETEPLDANP ARRANGEMEN TsiNaA d & BCL2MMUNIGEPON SYSTEM

frequency flexibility, and for this purpose carrier

bandwi dt hs between 1.4 MHz and 20 MHz are supported,

as is both frequency division duplex (FDD) and tine
HUHYI@N- dEpPex (TDD), so that both paired and

unpaired spectrum can be used. For FDD the downli nk ,

( DL) Thej prasent fepfigikrefatemioranaethad @nd eatarsngenenttina base station and
ATRRiH8 dnardi dttingemBRtn WRhblk teidhihal. in Rrtidul®®, it icted f0AAE handling
the nobile ternminals to the base stations, use

dior PR MIAKK, BasRagei RsQVidasttodam baseiatian kingfiterminal.

si mul taneous. For TDD, uplink and downlink use the

same frequency and cannot transmt sinultaneously.
sitkarRounND downl i nk can however share the tine in a

flexi ble way, and by allocating different anounts of

ti mes k@uehuirsmémenniongererfEveBbh QTS cofreftly R Pstandardized in
:{(g%re to ugltj nl%gand ovanJ nk, it is, pgsm bl % to adap{j
a5y TREEPTCT ey jap d ddhis e BRASE £ aiss dandwWdths behre einy 4 MHz
amlvmfnj MRk areT§blﬁ>p@h§&,%FsaD%}éﬁiﬂﬁﬁd e[roggﬁé)\s}&lvibiaﬂ@&?léx %Fil::j éri;]d?ﬁﬂé division
iffe e between FE an . ereas for e

Ll RS S0 69 R PR WARES RRSET Fa U350, FOT FDD the
cmuminhiam:_?, i@:tfbdﬂlgwkarcgnacdﬁeqoa}‘s_é@tkmion% ?fth@@ﬁbﬂilb@émﬁ@s, and uplink (UL),
.nu r upl i nk an ownl i subf ranes nmay, be .

& TRk o Bt Tl s 06 kBHe ST, £he et figgugngies anc
dabPeacarohndnsit éigftjﬁéﬂiéﬂ_uscm mmzﬁgtﬁnﬁéh@dé\ﬂﬂ%hd@g tﬂb@same frequency
response to SSi t. of resources I n an .
AP aany st By et e g anf B sk gea Onage sy the fime in a
fleRibt \kn@fr ane :b&)l%”oc&a\ﬂﬁg yiiﬂafkerﬁ lahw‘dfruam&afttimgb b@ckrﬁéﬁtﬁé indtrde@r bo

a ecifjc ter UL subfra or. feedbac ner.ati.on _
ShEe: et famanet e FE oo Righal banrantio gudhus Bsymmetic
teffhandlresolnts as®® insiphscat] édvadinexact |y one DL

subfrane. For TDD however, si.nce the_nunber of U d

o BN SS U EI S0 JSAs ¢ S ey etRos pePsearmoD Fpd TOD.
Whereas fpe FODathe samepassidd ot uplimkcoafomathk subtidames is available during
one-t.o-on iation. For .the typigcal .case with nor
DR B T Tndie e SR gk 18 By RS réiab ey be
diftseeliiaCke bf man g everealietdes i kifis Briest inEedsa mobleterminal can always
trapnsmtted in each U subfrane, In LTE, a radio frane .
5ha R thatoh athoiRS Rt o esri e RS sl subiect o
alcemtgin fixed processing delay. In other words, every DL subframe can be associated to
a specific later UL subframe for feedback generation in way that this association is one-to-
one, i.e. to each UL subframes is associated exactly one DL subframe. For TDD however,
since the number of UL and DL subframes during a radio frame may be different, it is in
general not possible to construct such one-to-one association. For the typical case with
more DL subframes than UL subframes, it is rather so that feedback from several DL

subframes needs to be transmitted in each UL subframe.



long. In case of TDD, a subfrane can be assigned to
uplink or downlink, i.e. uplink and downli nk

W0 eEn®Mm385i on cannot occur at the sane tinme. PCT/SE2008/051427
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Furthernore, each 10 ns radio frane is divided into
two half-franes of 5 ns duration where each hal f-frane
conprises of five subfranes. e first subfrane of a

radiq ) Hia a&i@;r@#n\%{%o%é &ﬁéﬁﬁﬂuls‘d%i%o uﬁte%\?g” dtﬁ%'r&fé each 1 ms

The secon rame is a specia

lopg.ilp casr o tlHae spEaMel cani ksl %ﬁsignm@r@olm@r dﬁwnlwprr@ uplink and
vfmn@tréﬁsrﬁ‘lgsugh’ E%I"O‘PB?&L’ at tHBsantdPiRle F'u?thgmef&!ch 10 ms radio

transm ssi on of soun r?g ref erence si g@
framso Baded igter e, halfdamas b rms daragpowheie eagh mfr@@mﬂpnses of

Reaapblees N0 data or control signaling can be
transmtted in UpPTS. GP is used to create a guard

per i O figspbEamgef B gaidio rMeLis aw@yw”@@lﬁﬁdﬂa@strmﬁ@ﬂw The
fRoFOB el atépeeé}’&o#ameeérﬁm is s%ﬂgﬁtgsthéé"sp%rc%@ﬁelﬁéj DwWPTS, GP

avoi d 1nterference between UL and DL and 1s typically

FRIRMT D AYER 6fr! dH@tienphbiMse ¥PLEBIis perfl fgs Uplmkdrapgoission of

sfduﬁb.qg réfe#é‘n%g sfgﬁms%mlf gahoﬁfrg@me%%b%h méhdrﬂeksan@ebh access
ot her DL franme wt he difference that it has

rEpyPPler Ng @@E@tqr&qntrﬂsﬂqr@l"%ﬁa%pq; 6@'&%'8@%'”&9'??% GP is used to create
?J oc'ﬂ)bﬂ&d §&Q/Eéﬁ5€§oés%f@L Q{bdupsuﬁlca?nméﬁge ch@ﬂg@red to have

ations wt ns perlod|C|ty|n first
diffryeRtdensios Waqrﬁerftp aneidiiodeienen betwarn YLrangtRly and igriypically chosen

@sé@%ﬁ&h@%p‘ﬂhé@ céJpra@fﬁJspﬁé QWFCF§ f)élcf @rus\é@ kT oWRBNK transmission
frames are organi zed er ent or certain

I'F-
rew‘rﬁ likginAOtsn Lt fdTrame; wigh f@é@éﬁ?ﬁeﬂ@ﬁlt’?atﬂtr%hpger duration.

assig&ednt loBhtids N8 2f{aMing stﬁbfrta%s% U‘Ef nIdT[EL are supported both
Ort hogonal Frequency Division i pl ex Wi th
aélg«g,at@ap it @ﬁggrlquc@fln MyighHpe fngst g@(ggeoopﬁ hpﬁ-érame have |dent|ca|

StUBRHE BRY HbEBBES Rfih D enS BRIt BdrSvHdHRhg rh@H@r%ﬂwe'err@ organized
resource bl ocks, each containing twelve consecutiv

AffRsenity F@rr%ertaﬂfh?é’r}fi%"@@?”%wereé@(ﬁﬁe@@”%h@&f(émﬁé‘i)éﬁ%”e@ﬁo DL
tidnemsésdnem bandw dt h, and the m ni nrum bandw dt h
corresponds to six resource bl ocks. retr)e&ﬁe_ndi ng._on

h
G ontlh gt G oL g e PRHRIEN D oM BTGP GIRDM) Wit a sub

@eiHr 8bAGn@ bt TEekHAR LREd 1A t@%@h@?@ln%dslbntthé@uboaﬂ@ers are grouped
termresource block is also used to refer to th

iRt se AU P@ﬁa?a%ﬂ ¢QRIiNg t‘%?'V%P?”S@F@MesVﬁB%ﬂ”?S\MTPﬁ|”Hm89r of
réstirEapBeks ddpRBdSof @fe0dsttn BhRekid®f aﬁdJ%h@aﬁlhinarrﬁ baFmadth
downl i nk gart of the speci al subframe DwPTS

CPHPPRAICE A8 ABIVFCE RIREKSe REPaRUngEN NefgnHe e CXC“C Féef'x length a 1

rMDsubbn® colﬁanﬁ!:&Me‘BMQf@@Ha dFl'UMtsbrﬂb@l@%tlr\‘\ét'fhd‘l@ﬁﬁ&ésource block is
the case

q,%ot qseg)zgrése{fa t& tlas,@yq %m&népinil structure oiyall 8FDM symbols within a

subframe, times a resource block of subcarriers. The downlink part of the special
subframe DWPTS has a variable duration, and can assume lengths of 3, 9, 10, 11 or 12
OFDM symbols for the case with normal cyclic prefix, and 3, 8, 9 or 10 symbols for the

case with extended cyclic prefix.

In order to improve performance of transmission in both the DL and UL direction,
LTE uses Hybrid-ARQ (HARQ). The basic idea of HARQ is that after receiving data in a
DL subframe the terminal attempts to decode it and then reports to the base station

whether the decoding was successful (ACK, acknowledgement) or not (NAK, negative



In order to inprove performance of transm ssion in
both the DL and UL direction, LTE uses Hybrid- ARQ

w@ MARY)2305The basic idea of HARQ is that after PEDSE2D$IEH1427
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data in a DL subfranme the termnal attenpts to decode
it and then reports to the basg station whether the
decodi ng was successful (ACK, acknow edgenent) or not

5%%@@&?&&)’3@% oc\ﬁ’{a‘?]q.gﬁ[@{gsgfu ébb @éeattgfn 8the baﬁe station thus

unsucce I Ng atte stati on
eeeiees/a NAK iNaKaten Uk sublrame, Lamds@bfretaammluh@l eganeously received data.

r et rghaiihk tr%h?m%&%ﬁ@ﬁ%?%leydyﬁgﬁ a}ffg%h%gm@d dl@YWéédPlksubframe the

transm ssi ons nm nam’cal ul e
kegelstaligpineasmits h@t@ég@rwa@n on whrcaﬁgrmm@s aeriorreteive data and upon

WMEPF&@&HC@QI&%‘Q’UH&M [Sl_ethqut%mesB r@sotuﬁ[))c[_ers E%%%Qé%%oﬁ@@et of

upon resources I n e cur rane. '
resuice blégks dbhg @p@trq’r@whmﬁéragémltf@ﬂ in edustde 219 §RPM symbols in

é@%ﬁ sﬁQﬁ‘érﬂ@l(Fﬁr‘ %?én'} Bgndvﬁﬁﬂw étlﬁg zﬂaﬂsﬁwf&%dfd fretiirsk 2, 8 or 4

y ols Iin eac For sysem )
CB%IHM\/ﬁymbﬁl&tn gachsutframe). The fﬂ&taﬁ?ﬂhﬁt@ adarmipaltma sfigieslpL gubframe is

ofted r@ﬂérr&dg:%ﬁé/m%@cld n each subframe). The data sent
to atermnal Iin a si ngile DL subframe is often
t

r ef & e8IV “Wsdﬁééﬂbﬁo hereitel chrannet @na dlit dgtegts afksassignment
ddafdRBd tPitdeie \ﬁl@ﬂ&ﬁgbeé‘d@rm@ljataaﬁ%ﬂ afalsd {;erﬁiﬁét@%édb%cphﬂ response

assignnment addresSed to itself 1t ecode

P e Wensanissian. it the fansef seneKer e N@éd%ﬁm‘ﬂérpr?‘é@?ibﬁrstée data was

de‘éo@&?cdrfe%%ﬁ? St Ptﬁ‘r’thérrﬁ‘noFé‘ EohOhB1cBhir@RNAGHS %so@rc@@‘%n which the
dependi ng whet the data was decoded correctly or

%élgnmPUFW@feVWﬁecf pb et hpse staiiop ofhe deranrdcan delsupipedhe
Rfre¥htfathdt lf}?ys%'éﬁuSlﬁmntr\ﬁaéhérﬂr@"%‘ﬁbhﬁc%QPgbdlﬂ% Baf&hat the

station, the termnal can determ ne the correspondi ng

ASHYSACK is tisnsikteeontihe PUSTEhIse RUSar RSOU[GELIDBYRISP e Tonfigured
atﬁ@ nbidtk, WHrASHINAEK Wrﬁantef &%%F#L%Qtyq@pérhgr f&@@duhng request is

he PUCCH resource may al so be con ure
trepRBieR 2t iR Tang iMe ke t%é@%fe&déﬁ 5 &P bg BEJVFCW‘

I epeck LPE FOS Haadwhiha il ﬁﬂ‘é@é&nsbf’(o brRisEd beds@gnhée in subframe
same tinme as the ACK/ NAK feedback is to be provided.

r aPnd ARSI ESRAB RURATK SHPIEMern e EBRG SaBoWah So-called Multple
IﬂMﬁ%ﬁ@@qumlrﬁﬁlf@Vér tré‘ns%&%nér@fm) flanspSRMbRE amwted in a

report in uplink bframe n+4. For the case with
%%Q\- IS%W%‘F t%rﬁltﬁe gl villy P%PQQS’tW't*WW@CW repas}%w the

Cbrr@g&mdﬁ@l@mﬂg\@oftarnwsport bI ocks are transnitted in a
S|n | e DL subfranme, and t ermnal will respond w

th
R@@FNQW“P@WH?%OW?P%tﬁéh%@fﬁ”@éﬁdﬁB?’P@e%BY Wﬂ(s‘;hedu'ef which

t@t&fnﬁt@%coum @raﬂ@f‘aln@G%Btcoﬁcﬂmdr%sébl)dsct@%sb%é ReoliRESEARIeHtlY while
i S handl ed lgy t he schedul er, which takes into account
APPSR i "Bt GATR MRS %%‘eag"ﬁg&‘ﬂ?sfé’”?ﬂbs'gna“”g may be done

ohesqubrese teklibrarrabhyis WY, kecradGon|ReLbREmE )l hedlddd independently
rathe requirenents. Schedul i ng and control signaling

haYeFe done
As described above, the first step for a terminal to receive data from the base

station in a DL subframe is to detect a DL assignment in the control field of a DL
subframe. In the case that the base station sends such an assignment but the terminal
fails to decode it, the terminal does obviously not know that is was scheduled and will
hence not respond with an ACK/NAK in the uplink. This situation is referred to as a
missed DL assignment. If the absence of an ACK/NAK can be detected by the base

station, it can take this into account for subsequent retransmissions. Typically the base



on a subframe to subfrane basis, i.e. each downlink
subfranme is schedul ed i ndependently of others. As

waelesonidzesl above, the first step for a term nabCT/BE2008/051427
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receive data fromthe base station in a DL subfrane is
to detect a DL assignnent in tge control field of a DL
subfranme. I n the case that t he base st atl on sends such

AR MoBle B B Pl AP b i o
teangmigsidn pesarweterst respond with an ACK/ NAK in the

upl "m%re -ErHo? F { 'n lf@-togggelbﬁ’onr @({t@ééﬁﬂb&ﬂm ﬁ;b%@%ggs lerscussed

assi g
ai@wecﬂw tb@rtqrmwaba@motawW@nend an AGK/NAIK i nelpansierio @ DL

%%@H‘fyht fn%rubﬁﬁrkﬂé F\gH g{lﬁ%ﬂ%ﬁ%ﬂ%‘l‘ § ﬁéé)@\f‘s %113%%%%%9/ nétrﬁ% allocated

estation shou east rettansm
tpabkieansntisaion. Heneg eathsol adpfimne sarbdeashesiated amits @ @gtuamrUL

%@frgﬁgtsg_]%ct tg@%ﬁlﬂw&ﬂ??%ce%iﬂ Qe %19 rﬂgﬁmﬁfht%:ijié%lgﬁké’\ﬁq@sponse to

' subfranes a scu above _
%awmerﬁamrﬁubframmyms@medﬁn A@Wame(nfmw'rtregmr%@themore if the

rﬂm@er%ﬁ%i_gﬂ eé fd ’éﬁ'ai {hgm?n nurﬂli)%)lof BpR Bﬁgﬁeg'%CK/NAKs in

si nce t 'S Su y not ocate
f?iimmt@@w@ﬂm@ﬂéﬁwe!a@lﬁ i subfiefmes meaymgedide baseotin gt sinple UL

stFer@ E&'d %{/e'f'hayk sSbdhaRe ﬁng&/ﬁ?ﬁatg& IﬂerQUWframestdepends on

rocessi ng meani ng In response

a&@@tl@mmam@sg@ b’l—r’@ﬁ@hﬂ aafl ¢an &p difteeantifer diffsentaesubframes

Vﬂfﬂﬁq Wkidb k33e Furthernore, if the number of DL
subframes s larger than the nunber of UL subfranes,

ACK/ NAKs in response to assignnents in nultiple DL

subfd;quEs. Q?S}{Lﬁrﬂﬁ&q? t8n Be gﬁféﬂtmde:%_bﬁdeﬂtl gk sYpLSuRk %@? a terminal

For a given rane, er of associate
r83)bpe avrigneddYetienrsnypsienteinanylinia DLenbBEMss Brat arrea tpcbeUL

a%ﬂﬁov@édgé’i‘ﬂﬁ acs?ﬁbl@@JchuBfrgr"ruE nﬁerﬁéérthghf)ﬁrﬁ(rc%mro%nahng needs to

franes with radi o Since DL assignnents

S@aﬁorbén §pve Wab/nf@éﬁ%ﬁfd‘éﬁﬁ%}q%léKé§f§mE§DU'§B|BfDLa‘iﬁ@§m'&S'0nS from a

t&@iRaI ek gRRY Lesdpah@ned DL transmissions in multiple
DL subfranes that are all to be acknow edged in a

si ngIne AVigHIaYAABPPIAERR Ehe arOVE PIrPRM dotetallew the ipiminahtp transmit
Megsls lrfd‘ﬁ/l(ﬁ}éPHer dachi L B9ENi¥aYn) AGeNRRtsh a'%%é\'ﬁl_(%ubframe

from nul tIB DL transm ssions froma term nal
Syich ereteols hpter havevenersstraveigge iean tf@samﬁ*@“a@fmewé two ACKINAK

rERNEE PSRRI BMHeSM &R @d?k/@l‘ﬂ@shﬁatta% Hidid bl FARMMdg flr\m a single

mul t1 pl e individual (for each DL transm ssion) ACK/
tertinalj thean%? REMEC! BhariA Fesnices Saeh iphotesenied imiipeplink. To

u’fA%%ﬁﬁ&bKnt\“Q lsRPafMRY &I RERy M abhaRS Thas bedn 8§reRA% 86 sb¥ form of
compression, or bundling, of ACK/NAKSs. This means that all ACK/NAKS that are to be
sent in a given UL subframe are combined into a smaller number of bits, such as a single
ACK/NAK report. As an example, the terminal can transmit an ACK only if the transport
blocks of all the DL subframes were received correctly and hence to be acknowledged. In
any other case, meaning that a NAK for at least one DL subframe is to be transmitted, a
combined NAK is sent for all DL subframes.

Hence, as described above, to each UL subframe in TDD a set of DL subframes
can be associated, rather than a single subframe as in FDD, for which DL transmissions

are to be given ACK/NAK response in the given UL subframe. In the context of bundling



reports. In addition, the nore ACK/ NAKs that are
allowed to be transmtted froma single termnal, the

worerie/oesmt r ol channel resources need to be r esPCT/RERIDSI051427
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the uplink. To inprove control signaling coverage and
capacity, it has been agreed tg do sone form of
conpression, or bundling, of ACK/NAKs. This neans that

|
Bl MLk, 3L el QB kol O SfEcdprgectos ver
walobe:as a singl e ACK/ NAK report. As an exanpl e, the

ternj n t 't Ly if

bl ock o P Eae of AR ACRNARS, Aaling nar R G ERRL AptoaK
@ndrthehibe su@‘ramesa@rierfedvbe@lgﬁdr thercaagyitonhdMIMEa sed a Conﬂguratlon

t@:rd;LgssJ%H?ﬁw g ﬁtl))mﬁ;eTC#)%Aattwg £ < fr?MQé EFﬁE;BEt%d'i@Flgure 2b,

lsm@ftwar’mis of A@K(NAK wdde@@s iféxellckbo sehfranoe #aend B and one up to one
ﬁHWsﬁ%é?:ﬁEQ@SaIrﬁﬁh g%er@l‘ca%léb{hrem?}( 58173 tp:?d stateﬁg[;hat

assocl ated, rathe n a single sub
ASK/NAGHYRTBLS faddresii BEX t1en rapesents kﬂ@tmwemw\ej@mm receive/detect

gl he cont ext of
%%?@@teﬁpgéi@t'gitﬁéeeg%r% (Ir!d(;r Fed f:r%h%ls t he bundl i ng
Wi naoBendithe of m@ltib@s‘i«GzK/waﬁsweh@Qg thedm single HEK/NAK is generated

SS9 AEGIA g AT D CRROUR g, o n s

2 WIM@dhB derkningtspmolnes dersbCHNAKeS Mllae Dhrmibirames so that @ single
AORINARIS h et ay BaBacf il AT Ehiichfis, 1l g, DAETS)

frames as depicted ure 2b, up to
t wo Abesic @rfobmwm&%@é%awnd!m ar@dnwal@llaxm@ isthptf @ tenwinal may

r#%s%rtﬂ_ ki rﬁnﬁhlk*rpn% nBt'fe mdtcae i t“ﬁg ras@He8For instance,

In the general case, ere may tate so
38 EMe AT/ INAERINDRXWVRS sqiwuwdcik twcmooseh@trverfépméér@m% In the first

dupabmEhse fe‘?rrnman%hssgé %J@he&@ﬁg 2481 ﬂﬁ%ﬁpénoaxnm not be aware that it was

a55|qnnent urlng N corr
BWHRH ehgvie indhersesped ﬂmanwédldrﬁ@a@ﬁasgﬂ!v Feaeive tbe ﬁgtaeThe terminal

ERISNAKsLi t%@ﬁﬂ%@ﬂcﬁ rm&ﬁ e 53@9 \(ﬁ(GHﬂJm ARt

that this singl t he case
SKetrAMAS INInaing ﬁﬁ@ i é?efﬁfﬁfaﬂubtr@mth%éermﬁ@l wwwrgfof As aresult,

dad WilJefoddl TR st é‘é‘f@%eé@s fork%t haﬁﬁdﬁéd"@ ﬁgMM‘ﬁrét@wls which

generated and fe I n al subf ranes.
W%‘w%%q’ﬁnmmaa@ﬁamd A&%fﬁ&amﬁﬁlsn%ﬁnd@ l@fss etfh%\@nt In fact,
ArehBingl Mﬁllnoﬂ@é/ns%lfséquﬁ\@'@m@lhga‘w WL Wb e E&Bh ek rB&ed every

i ndi cated in the bundl ed response. For 1nstance,
Risaspigmeanithat pastsephswine theasurdingmultedexing wingow ‘associated with the
wonseeHid ve DL subfranmes. In the first subfrane the

term nal m sses the scheduling assignment and will not

be aware that it was scheduled, while in the second

subfranme it did successfully receive the data. The

ter m nal
SUMMARY

It is therefore an object of the present invention to provide a method in a network
unit, and an arrangement adapted to perform said method to improve the detection of

missed DL assignment.

According to a first aspect of the present invention, the object is achieved by a

method in a terminal for providing an ACK/NAK message to a base station. The base



wll, as a result, transmt an ACK, which the base
station will assunme holds for both subfranes,

wo pabae3ng data in the first subframe the ter nPCHEHBE200%5051427
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not aware of. As a result, data will be lost. The | ost
data needs to be handl ed by higher-layer protocols,
which typically takes a longer time than hybrid-ARQ

{tgtﬁd'nrfér}y%é ?% ﬁ)rhsa ?Fédcd r|s%§‘?n §Ul%¢%m%4hgng @gsttemaﬂﬁl_termmal

mfstamurr@nt 9f dsbigned maweletbk @@éamemet@s@@mm& bl station
r\é@ﬁltlﬁ 3\‘{5 't«%}ﬁv ﬁ%}ﬂweﬁl Lol %W*ét%ﬁ:ﬁk@g?%ﬁgg%f transport blocks

assoc ate rarre. . '
eaneristdiretharsouitee étdopflinheubfeaasns corraodinreéagived er not.

prov, i . :
D oah 3 BT R ROl Lo B AR MR
Hifrenies tnedimaie s seeormictiaseiehedding lernrebpralidgs taotha base station an

&l chatd ﬁgfﬁgéss‘gﬁe?ﬂ%@%%ﬁ%méﬁm c‘?)'fh rsB€ KO gieerﬁﬁnﬂé of

achieve od Ina termna provi ding an
ACKANAR: message to a base station. The basestati on and

the |Lhexdg lwr?é'nearﬁWé ﬁ:?r%g'oﬂ bbkEk e?f@é‘fdr]h Gl r‘uﬂﬂ@er k downlink

system The term counts the nu assi gned
fbleMmenls etibfatethesnefarsetibarereived. tireteaikel merprayifle one encoded

N&R 'fHets é‘é’e fopndg,v Jb?raﬁ%rsrﬂdﬂefedttﬁﬁ{écﬁé%%lbﬁhes whet her

each a nu of transport conprised in the
counted k downlink subframes is correctly received or

not Adc@rcﬁrﬁbetocaa%%oﬂ@%Qp&{i‘%hth%rb‘?eégnt ﬁﬁt}gnttornaﬂémyéct is achieved by a

bl ocks, conpri sed downl i nk frames'is
e8Pt @aa%ﬁc,st@mrrf@ehmﬁhﬂ@@éuf\ﬁéﬁ N%mteémerfmm grieicesThe base

diidnhdaRs &reiRl LbAhrRBE 918 %I%nﬁ@rﬁ@&%@ﬁs E&’srterhh?hé%ase station

subfranes, which conprises k , the nunper of

Se0B$ PawEDEr PHIQUAYINk S4TARRNCOIPIISHTD tranePert Aleskoior the terminal.

bl 09k $heCQERNIRREdCR dnB&f HETRETspkrt SRWKY Edtkpridebfif m@;@démmk
estimated as not correctly received, the term nal my

PEIMEE iSoPRIMaRbAREPTERY f@@ygg Syfilg termimal tlgqjlgﬁsreaﬁ@téon receives

fRIMN meetgrnﬁlﬁaltd?@ 88 PhBKI RELsal ﬁﬂrkds'uBf}ahes arresRBeed ACK
aspect of the present invention, %ect i's

rBRSFEEY EAMBYSas ArbihBamber of spafeamey %ﬁtﬁ‘aﬁd vhengrainPhg an

ACK/|n R d¥R SaR@eary P RRerd b BH BRIcks I&ﬁpm% HeahdbrRveradbwnlink
the termnal are conprised in a telecomunications

WOERBRT ISTIRIMBAREDSIAHPEHNA @3t s Ercedred dbRrhasaRtation may

rESENd GBS HRABEINAK MBsddRTSPPE Kk SbASIKEs bOndIBE frb@ItA Rdtninal.
In the case when each one of the transport bl ocks

conprised in the k downlink subfranes is estinmated as
cor rRebiding 8Gehie dshtt bhelgRedEndabentioretaasifect istddniled by an

arrrea(r:lsgarngrS{t in a terminal for providing an ACK/NAK message to a base station. The
base station and the terminal are comprised in a telecommunications system. The
terminal arrangement comprises a counting unit configured to count the number of
assigned downlink subframes detected from the base station resulting in k and an
establishing unit configured to establish whether each of a number of transport blocks
comprised in the counted k downlink subframes is correctly received or not. The terminal
arrangement further comprises a sending unit configured to provide to the base station,
an encoded ACK message for the k subframes, which comprises k, the number of
subframes, when each one of the transport blocks, comprised in the k downlink

subframes is estimated as correctly received. The sending unit may further be configured



fromthe term nal one encoded ACK nessage for k
subfranmes. The encoded ACK nessage conprises k , the

woenrnee2ded subframes detected by the tern nal . PCTISE@8/051427
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case when any of the transport blocks conprised in the
nunber k downlink subframes is-estimated by the
termnal as not correctly received, the base station
ﬁ%?w@&%’tﬁg bg%stgﬁcﬁ)gﬁéj?he teBeer na?sga refémj lﬂsu?frames bundled,
wvhén dnagfigee trangportHeogiks esemtis¢chimding nwnpertlh@ovwbmé@ubfrasnes is

' nt in atermnal for providing
gﬁmﬁﬁ}{%ﬁgggﬁ e'%te%@%?base station. The base station
and the term naI are conprised in a tel ecomTunl cations

SyStﬁéEorc%Ii_ ur e H%Isp@tft o@tﬁ%jﬂ@ ﬁ’ﬁ’/gpt!d i ljl&g W dhRed by an

unit con count er (0]
Foangemsit @Lﬁowasarﬁéajloae‘oref@ar@ding A NAYe masagesftcav jaggrminal: The base

e .
§t§ :%dontﬁe't W}ﬁha"?‘@% %ﬁ%&@? % Eeh o5 og‘rh%artfgﬂg%%g%‘r‘hbﬁ%% Ease station
@:rmmlen@étjcqrﬁprﬁ@é acenAingdink caoiigurechie senifarrineerjosdownlink
éifb"fr‘é%glc}ém DRGSR Wals it 518%ks td AR t(eﬁﬁ:ﬁéln%e BES Q%F%Wan ement

further Conprlses a sending unit configure rOVI
fughetroMpgises areasiving Unihcanfigued do MCrivadosate tegalSelencoded
@G‘Wnﬁé%%&e fom'sﬁbfr&ﬂﬁyrﬁh%%cgd d ABR n%é@Q% c prl 8 k, the number of

ranes en eac one e transpo
wframe§ deteciectivdhe tefeindli Hie em@fi%ﬁ@g message vW@lMedawhen each

& 81964 I dindpBRYJINRY co-ﬁtﬂ:ﬁmég RHBY dHNAinKBYb A dshe Estjﬁﬁated as
configuredto provid the base station one encoded .
Quiecteresaiyed ppthe tﬁémlvaab Ube reaeddndomianevfuriinere aefiggred to receive
e tﬁét@ﬂﬁiﬁglr5netgr@65§d Rl%f%és%%@e kg thd1R sOHPRREs tgundled when any of

downl i nk subframes is estimtéd as not correctl

the franerait blegkeseapriged B the Nembehk dewelnk sypframes me;sélmted by the
te AR AL st c&r’ﬂ@ctl?bé%\?ed s achi eved by an arrangenment in

a base station for handling ACK/ NAK nessage from a
termnal: The base station and the term nal are

CONMSih&Lhheimlinfbet 6f r‘é‘é@lm%\ﬁﬁﬂrﬂk%ﬂéﬁﬁéé %manghﬁte@aﬁr%n an ACK is
station arrangenent conprises a sending unit

e MitERsr Bt 1o WheR@ MAK Lm%%i-snweddmmwstaé@ﬁfqaar?égld or reduce the

(FOBYility faant casspar & nh&é%%ke?ssfgﬂrﬁeh?lsﬁlﬂémré@b as BRI Sfhich causes
station arrangenent further conprises a receiving unit

%?@HPP@’LHE&JYSt%‘er‘%E@uh%'aﬁ’%rﬁff?'h%“'ﬁ%?'ﬂﬁ a7 SR 1B AERRIBAACK is

t%ﬁﬁ%ﬁs 88 rstéﬂoﬁ YR hMRMRErprEnS nfReadRdighAnBS §é§§ correctly
nprises k , the nunber of subfranmes detected b

f?%%'vﬁ%%wce FriendYRicRI¥ @spieresibet aldeast one sekirarae ham @ﬁt been correctly
r@@&heop FertRémidiE dsfRnsReEd tobémé)b'ssfee@ﬁ@rﬁéb@ﬁ@ Auindeh ef r|‘éce|ved

downl i nk subframes is estinated as correct | z recei ved
WY rEmEs 1R RATOMPRES [SIBBTMEAGINgRia SHRlipr PUmPREef different messages

£6PbsGHIE @Hd hendLeRil BplfnkMHaniBg i€hdideal TRE G RATRAREs that the

NAK nessage for the k subfranes bundl ed, when any of
signalling Is reduced and that the detection of missed downlink assignmient is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in more detail with reference to attached drawings

illustrating exemplary embodiments of the invention and in which:



the transport bl ocks conprised in the nunber k
downl i nk subfranmes is estimated by the term nal as not

w@orweeRshy recei ved. Since the nunber of recei REHSE2008/051427
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downl i nk subfranmes is transmtted when an ACK is
transmtted, but not when a NAK is transmtted, the
base station can avoid, or reduce the probability for,

he case th ssed._assi nt is. inter
LSRR b R B AR BT By P B S e
Iayer rtetecamgmangsiionsysterd. so on. I n case a NACK |s
transmtted, the base station can not interpret a
m ssed assignnment as being correctly received since it
Fipere 2 ypaodab laye sgwuratis btdvadisgrarhg dlsstrating esuiofimaards bleessociation
not beeg gagh dg%nr% sru%ﬁ'gllné%\qth At tnﬂﬁ (Bt eime 7 4 dﬁOHHQFe%E’UL DL
to al ways ACK L HE nuber of ¥ 6Cel ve
subfranﬂbpaMm$|nk performance is |nproved since a
smal | er nunber of different nessages are possible and
hence | ower uplink signalling is needed. This in turn
Figpiei e sa, thhartd ¢ re sshegmalid diagrants ilesthateglembadimieats df tee invention.
detection of m ssed downlink assignnment is inproved.

BRI EF DESCRI PTI ON OF THE DRAW NGS The invention is
degerd bed and menesctienaiid dingramsrilbifséatimg embadienentsadi dite invention.
drawi ngs illustrating exenplary enbodi nents of the
invention and in which:Figure 1 is a schematic bl ock
g ergroans sthamaticatoakglizgramdiillvetiatingofmizodimerts @68 16QAM constellation.
t el econmuni cati on system Figure 2 a and b are
schemati ¢ bl ock diagrams illustrating enbodi nents of
Riswed ds ediawathagdiistraibvnénbedimebisrohmenathehingnmapilé tekminal.
subfrane for two different ULDL allocations. Figure 3

a, b and c are schematic diagrans illustrating
Hatyedi reatssheyhatitido¢indiagremoiustiaiiog emipodiments efredmebiter terminal
schemat g gé@gﬁgns illustrating enbodi ments of the
invention. "Figure 5 is schematic bl ock diagrans
iI'lustrating enbodi ments of a 16QAM constel | ation.

L O [ t [
i e S E R G S

bl ock diagramillustrating enbodi nents of a nobile
ﬁi@r@gn% a%Eﬁé}ﬂﬁgd BOEk dlggrQH{|ﬁu§ra'tlﬁ%@mfobﬁ’mﬁe%b§6fta base station
iTlhustrating enbodi nen I'n a base station

Fi gur e argngemesehemati ¢ bl ock diagramillustrating

enbodi nents of a base station arrangenent. DETAI LED

DESCRI PTI ON
DETAILED DESCRIPTION

The present invention relates to a method in a terminal, and an arrangement
adapted to perform said method, for providing to a base station, such as an eNodeB,
information from which the base station can determine whether one or several
assignments have been missed. The present invention also relates to a method in a base
station such as an eNodeB, and an arrangement adapted to perform said method, for
receiving from a terminal, information from which the base station can determine whether
one or several assignments have been missed. The methods and arrangements may be

put into practice in the embodiments described below.



The present invention relates to a nethod in a
termnal, and an arrangenent adapted to perform said

woredihoak30f or providing to a base station, sSuchPEESE208/051427
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eNodeB, information fromwhich the base station can
determ ne whether one or severgl assignnments have been
m ssed. The present invention also relates to a nethod

in aT%aﬁer@Eqa%ﬂ\%% iS '&fé‘eté Q|f‘ﬁ%\éogﬁﬁhafw% fﬁﬂs?d an assignment and

arrangement a 0 orm sal
hercei Rwrgq:gteﬁrforreaort elbnndiad NAKnIﬁ oasaACENAK domaling chusedef the

t@ﬂﬁuﬁaﬁ%@& oA hl‘é%tr%e% %“ﬁ @gblgﬁ,egzp‘l@f t#g?ﬁrgg@alz{%‘?{s%]n ACK there is a
@mblaﬁg@mhs terenjnahehquid ideatioreppd etNAtE sinpe phige subframes is not
%ﬂgwt% ﬁiy [tg%g{/é ﬁ?&c,rt tng‘fier ?ria‘?ﬁ/ns-ggg BT %i@??\érﬁla}{gq d|osn5t%ven try to

term ne the te assi gnnent
md@thﬁdﬂt@oi behase @tah@pkﬁapsérabkm@ﬂtb@l nNAKRer ¢of asaigaed subframes K,

ﬁﬁﬁ‘n%ﬁs@’s‘t@%ﬁ @&nb&l%ﬁéggnd Egtlrﬁggs Wﬁéfﬂepfﬂe t&ﬁmﬂéltrépcﬁts a NAK or

ere 1s no pro term nal rep ort
2MamEK M r@K h@saaqmdbﬁmlsg hegtherreanedy! @pn%tﬁllaélh@@pmtS) In case

dridedlihy vt eREKI M &S %' E&ﬁvébf {11 PRCRYOS trcﬂﬁﬁﬁréssk o we number of

correctly recelve e termnal "'mssed
2BSigngh sebftaraerdk’ |a¢ndd>|ad nhtisvns wedmetwtyf the terendiead enigsed any downlink

HalRhenfhe base station keeps tracks of the nunber of

assi gned subfranmes k', and the base station

denpdul ates and estinates whether the terninal reports

a NAgQfe PHoREY aqx/lré\é% 1AKoMBESRRIRH 4%?6?#%@%%5‘@5 g the E-

there“are Mconstellation points) 1 n°case one
YWIRANOK Erd d Safyds 3rd Ceaeratiore fartraighinEroiRst BGPE’M&P% sistem,
(‘f;\f’oBQ §J§?enﬂ"¥b'f‘%buIchoﬁﬁﬁJn%ﬁgns?E'Marn@é‘@@aE rafd or @3@5‘“/! E{?'olutlon

his way detect |If termnal m ssed an ownl i nk

(é%%\ﬂ/éﬁ t Widsibgoe @osde &w!@m Yulinig Aegess §WWCDMA), Worldwide

!B%P&%?MW&N&@W@@Y %c@é@sj(@@wlaﬁlj@hu% l\ﬁotgle éngdH%%%MB The
TE-Adv, 3rd Generation Part nershi p Project

te@@ﬂmnuvwm siptare AP0 gaybiar TER TR énd WBRIPriees a base station 110

é?\@%ﬂhﬁﬁ“%ﬁﬁm%%n%ﬁ&té fte b ot@@%@f%‘ rHib@Rannel 130.
GSM EDGE) , W deband Code Division Miltiple Access

(W@’R)Stat%ﬂﬂ@\m%}’ebq @d\@ﬂ@%earh@wcie@orfaw qiner ek unit capable to
RS Hcdid RS terndhaldVeF & ré\ﬂ?@ bll\é?nngr tﬁ@gr}%%%@e (aul\@ or Eb@ radio

t el ecommuni cati on syst em1l use
8RRl Besstegmipak &gy Pe s r&qwezmang ) B?"ﬁPﬁ%ilD'Si@d)ASS'Sta”t (PDA), a

L@@ﬁ@&lﬁ&néﬁ’t GJE'?_B’PQhW%Sr H‘ét@vbrke@ﬁtrba%ﬂ@ r’(o e¥BmuRichRAlith a base
channel he base station 0O may be a NodeB, an

Séﬁ*%’@é’lgeb? raé’r‘ﬂ/daﬁrﬁ@} net wor k unlt capabl e to
conmuni cate with a term nal over a radi o channel that

oy 08 BotoRPh IRoReS FARsr RERG Y P deqsd Y corain wpink
stiPDANes, douseTsnettjng detertackéiEpver thamydio thamenedstaihe dafta packets are
t%%gggrlte% IFW ?raRQEHRJH astv(\?lth% gu frambeasso%er the radio channel 130. For this

purpose, the base station 110 schedules a number of subframes to be transmitted to the
mobile terminal 120. If a NAK message is received from the mobile terminal 120, the base
station 110 retransmits the non-acknowledged subframes until they have been
acknowledged by the mobile terminal 120 or until a time period expires, which time period

may be a pre-determined time period.



station over a radi o channel. The base station 110
uses HARQ and ACK/ NAK bundling, at least for certain

wapitonbke3subf ranes, for transmtting data packePGI/BE®p8/051427
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the radi o channel 130. The data packets are
transported in transport bl ockg within subfranes over
the radi o channel 130. For this purpose, the base

t at f

1 anca B BEPRbRaRR, SHIREE, ORI A e

tremged fremrtee basacgtatiorom G tadhertsvining! 120 isiasapciated, Inspree
gﬁduﬁ{ems' LA PeH: aﬁﬂélr@ st 181 ALk mémweg&geg subframe being

ranes until they have een ackno
mﬂ@nclaéect Wit n‘arlta!nm eontranghiannel resarecep &t a@dxwwawe@se ACK/NAKs
Q%C}B',é{'@L RELH AR tQSE% %I?d s SRALDE é:ﬂﬁ)rame i.e. the
peri or

given uplin a nu
Blewting mindoubsanantisss Kdelneutdemes. T hgﬁémubtr@m% ﬂ@mbﬁﬁwmbered from

b3Sk \Mrr@ (S S(l,tlgf stugfrém‘é‘s URE @NB@&%egxpa%ﬁgrﬁééﬂ'ﬁl'nﬁﬁr%ﬁsmkﬁons toa

sone e |nen S, cont rol annel Ttarries a

aiyen greramali ﬁh@aémbmofﬁbmna%unf@nﬁﬁj gsodienaddest § ANG K
certain UL control channel resource. In an exenplary

case, ACK/NAKs fromup to K DL subframes are to be
bundMeEXaRtesaTe illustrated i BicswieRr artee exaraplethe nyker phagsociated
WL @g%rﬁw '|§<§ﬁerl§nﬂ|or §1W9Fern9§fﬁ§frammeas%lﬁéébfgf @lﬁ@f%nf@éﬂlmmetnes

be nunbered from 1 his set of subfranes,

t”l‘fégé'm%%@ecs&ﬂ”%[wfw[ae\ﬂnﬂh W@f'wra%h'is§§P@P?§ fnothig scenario the first

%‘n\ﬂ%ﬂlﬁlﬂesrumrﬁﬁle in &56h MTRShHe Rfasd885@8088 i PILI RBBEmes, i.e. K=4.
(' can be between 0 and K. Two exanples are

i || IsFiaaredbi wepcgiare o a 30y 2Ukeconliguplian is drricingnisehis scenario

ok fr?s?%ﬂ.%u%‘i‘r‘éﬂwe%e%@ﬁélﬁﬁ@rﬁe |§<assb§|af§dft5%k@fb§_ duBframes, i.e. K=2, while
di fferent subfranmes as [ for different

heypRAvd '1Jb§UbfT@1“¢fisgﬁ§|5@C'2@dt"ﬁ@ %@@ﬁaﬂl-oﬂ@fraﬁ‘%m K=ol

CoanQH{eﬂhMH&i Asove e BAetstatldn M@I t%n%ﬁﬁ@@éia%tkhﬁjbffﬂaﬁﬁsfs to the
(and only) UL subfrane in each half frame is

EEEE Sh@éerfrm' dap abihed et ves sicte, will atéemRH@ defgst ppydpeode DL

ARigrimtsmenahim. {lbirdma3Pihis %@ke‘s‘ QrHosSHleaby t‘F\E tdrdninal 120 to keep
depl cted. In this scenario the first UL subframe in

EariPf A PumpeirRS dptectegldde pERIGUNQTYS BRNATR bURAbNe Afstow, denoted k. In

éon@e efiBédimetd, ﬂ\ét@ﬁmﬁglC%dcoHLpr@H@E l80Met. FoRr88QFDRLES rame in
th a single DL subfrane, i. K=l As nentioned above

W'Pféh Baseei &4 Pbﬁsiifﬂf“??taﬁ@ﬁ?ﬁ'@”%la?tzﬁ M3 PEGBFe Hiperoupigr counting

idWe mafy DLNRsigniie@td iehsd R3kivd&0 at the receiver side
Wil | atten‘ELtPPto detect and decode DL assi gnnent

each' s te hwillfyriher attppwt t dﬁ%%%‘f g]eetrqqﬁpqrhlélolcas in the DL

$uframealin WARhtithdsaredidPs bLCéfsslghﬁ\thJzﬁmﬂﬁy ﬁh%aﬂ@bﬁ@ o6 Redundancy
W naow, enot e

e &SRR R trare Hnelty e fr@f'ﬁpw%b'a%seamﬂyégceowed or not. Now,

186 tthfal 1Eou<n@\a§ hO\Dlmafﬁybfafnéﬁ@’t blBckhewele JURESISHAS réceived. CRC
e termnal 120 may increase the

TB@)O%[EEIP q)rﬁ%tectlng DL assignments.

In some embodiments, a Downlink Assignment Index (DAI) is signaled to the
terminal 120 from the base station 110 as part of the downlink assignment in each DL
subframe. The DAI represents the number of previous and/or minimum number of future
assigned DL subframes within the bundling window. If such is signaled, the terminal 120

may further compare the counter on the number of received DL assignments with a DAI



how many DL assignnents it has received. The term nal
120 will further attenpt to decode the transport

whbkaoeke3dh the DL subframes in which it has deP@DSEN0$051427
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DL assignnent and by means of Cyclic Redundancy Check
(CRC) estimate whether the traﬂsport bl ock is

correctly received or not. the term nal 120 knows
t
%ﬁg%@@gém t@%@é%%t&gﬂ?ﬁﬁ@ JSE%L” ét‘? ?g%ﬁ?ﬁﬁ%ﬁ DL subframe has

bexi miseehosnotl n sonme enbodi nents, a Downl i nk

Assi gnnent | ndex (DAI) is signal ed to the termnal 120
fromthe base station 110 as part of the downlink

assi Yhaesach eneatthe Becedsdfirangeort tﬂﬁék DAjoreeiy eseired withia the &
HUBBES de\f\%ﬁ{kes\ﬁ'b?'a’r%e@@é&ﬁ Hécp' é’c!‘r?ﬁcfoc%ﬁﬁr M%@sa e for k

assi gned subft r anes Wlt I'n t ing Wn

@MWM% is prgided dron the terarinal 120 tom@ hegg stalipn A&e. H@rﬁ:ﬁm@ed ACK
ﬁ}@?ia%%%oeéon@é?n% Pgh&?Hmﬂﬁér SHsubfHRLY Q&n%le%%% IARNE e of e.g. four

romthe base station
@ﬁ@r@nerbéramem alhlsaing ACKngregepigisenisd B 0858 @pmérmdw together with

*H%%n%‘e%‘%?%inwcaféoﬁwat t\%%}@@%h@fb‘? 4%Ebﬁr£’f%eﬁel%de%@oded ACK

transport is correctl Yy recei ved
HesRgesan dsvansktesiisingahase- Snife Kating G5 K lonogiatieinde such a way

@\@Fﬂg@geé\%éf@%ﬁéﬂﬁoﬁﬁk s FATRELY e P]ruﬁw\b'eggfjref:&@é'ﬂ subframes

he term nal e base station 110. The encoded
incrseradsadled ALoisdEneaities- k , the nunber of subframes

aCkn\@/Weﬁﬂ*%et@rmthI ‘Fﬂ)edeq@&ﬁd?fex@m&e JsPidra Bif et £8bwnlink assignment

subfranmes, all bein are represented as one

RasnsendlisIeSk of wher ﬁgfan\ﬁpérhbb%faﬁﬁﬁr@etre degoged fiyayafdhe detected k
$Utanteien ARK hessabkiidpiotied t@ﬂh@fﬂa‘%‘@%{%tloﬂ_h eo aGe 4R 1 me

nmessage can be transmtted using Phase-Shift Keying

PPSIRoCHbEOVider é%therp@@@rﬁtlaan@ﬁ%&nﬂv I9& thgstnber of received

spashRk! fd QAKRAEdRhgh e @%Q@J@é@h@.ﬁg P@K ﬁqfs%cwarms;/rthat
of received subfranes in case a bund

sanaiediaion RNt thpldn diffReent Epmﬁth%FSfmnﬁf@t'@&nsoqraﬁh%w Rave been

Y6y rﬁo&ﬁétn{d‘s’%ﬁd ACKINBdJaBK fPly ANETBEEG. has been
m ssed, or when a transport block failed to be decoded

in any of the detected k subframes, a NAK nessage is
pr oviteshsetstitRe Pasecsiatthe &Pa%ﬁutte&'@ﬁe%séé”@&vhkh Raf @g‘élther NACK

nmessage is provided to the base station 1 ndependentl

YrAGHRE! harafamess whatse (tbs beireane endthdn fpge @rélééﬁal@éecefved the

ey defiorodulkabed tWa‘-i'aﬂ@aa&%ﬁe‘ Ut SHER katré\@éfmﬁ@@%ubframes have not
constellation point that is different fromthe

e Y re@ﬁ'V%.Tme RSO0 A0 ML Bt TRERPIGRE K subirames

ARty Mg cstl §h ACK JTRESBESMES s radivdd thybthd$REe stHiBn 110, the base
base station 110 recejves the transmtted nessa %
AT 10GRnFeMbare bys Willfhe number of assigned subframes k', and if the

received message does not agree with the number of transmitted subframes, the base
station 110 can detect that at least one assignment has been completely missed and

retransmit the corresponding subframes.

In some embodiments and for the case where the terminal 120 knows it has missed
all DL assignment, the terminal 120 may respond with a NAK in this case. In some
embodiments, the terminal 120 may choose to respond with a Discontinuous

Transmission (DTX) which means that no response is given.



or ACK of k subfranmes, where k can be between 1 and K
In case a NAK i s received, the base station 110 knows

w0 bab/oea3od east one out of the k' transmtted sePOF/SERS051427
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have not been correctly received. The base station 110
will therefore retransmt the 4, "' subfranes
accordingly. In case an ACK of subfranmes is received
by t&&o?(ﬂﬁg?tossfo%%grﬂﬁaaiﬂen ,hf?\eq na bl é td-A8 baﬁ? station 110
are th w th the nunber o assi gned subfranes
wﬁuaﬁ Iastisne 0 Keil g sagsgagesaney: not agree with the
I [

S B b oBEP ol e TG A Rion AR B o8Bl o it the
conpteting 9f lads vod ohtig trasispent bleck fetlih@ ltoay elspdediengrated for the
su :

%g@%?no ;a&i@rgﬂ%go %%{té‘ﬁ‘géu bc‘utm tlﬂé){e{rfwm%‘_&ﬂ%%e%%r tFansmit an

the term na as mss
as SiGriNaRt for eh@ﬂple tedater withG sargdulngpeadeshiot i ChanmK Quality

thisyi&rseal r‘% v@?ﬁe Bﬁﬂk%a); € Egbg}ué@ ed]fgrothglwse that the

choose to res scont’i nuous “Tr ansm Ssi

( DIeXNingthi1 26 kn@aﬁéortaxampiﬁodueetgﬁbms@e OfDAYl tr@hatele@ﬁmerag&gnment
t 0LSORELS dynents, the ternminal 120 responds to the

base station 110 W|th at | east one of K+1 nessages

+ e N Erfoi ihg:case NEKoné B ashignoesewahaetesied laed ghat dreetrabisport

2ﬁ§iog?<@fﬁ5e3%g?§*ﬁé18%ﬁ% r@dar%r@?&hat t he decodi ng of | east

l'ock failed. It may al so be
geAGHat ddr Wercashﬁwat teeDt lrasignoeals siege detettedasnddiedtaios ahsport

DUl b3S pBIS AL BLOSIch l depegdael tranem o an

or exanple a schedul i ng
+ e QOESK; for thee EsarimalK [()J.Jabsslgrymdamtelmm Oete@EH ané piogr ransport blocks

Fu r so be generated for the case
h %&t%ﬁ’g}?%g??ﬁ%ﬁé n@zlgﬁknoms, for exanple due to the
use of DAI, that at |east one assignnent has been

m Sﬁg%%eret%l 'e%%%o%im% %1 %ﬁﬁ %Ygﬁf%sgttt)%? SWJ]d{DTX) when

ranspo
thhmrmertabdi%]gncam&ith@m IeastA@Kas&grﬁmenttHw b@aeemsémft a$ aoabled by the

B2 DI RLaS T S UBhas) A1.20% Al PEEMRTT by oo
dipos$mio rebporchgith NAKtn KiDtasas Begertherdss, tvereemdetrecsriadh

dﬁrn tg rb@%‘?\pa%r tlo%l%&:ﬁa &% %)E Qr? 91 Qljer{ﬁer? dtogﬁ&:ﬂ
it PHE T A Moyl

00Se to
meﬁsagesspond (DTX) V\,hen the term naI 120 knovvs t hat at

| east, (e, @&%itoﬁigd%%, 1%&%§?%§R%L{Br§§%gme§§?geegaapé EgS%ityle and the

the using o assi gnmen
peadwnef)differant hessagee may ttheralge sllgbtly different. For example, with K=4 but

only four different messages, (using QPSK modulation, see below), the terminal 120
responds to the base station 110 with at least one of the 4 messages representing for
example:

- NAK,

— ACK1 or ACK4,

- ACK 2, and

- ACKS3,

or in another example:
- NAK,
- ACK1,



choose to respond with NAK in this case. Neverthel ess,
there may in certain enbodi nents be an additi onal

woreasaes03 or DTX and there are then in total KRQI/SE2008/051427
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messages. In further enbodinents, |ess than K+1 (or
K+2) nmessages are possible, ang,the nmeani ng of
di fferent nessages nmay then be slightly different. For

exanpl e, é@(hz gﬁ but only four different nessages,
(using QPSK nodulati on, see below), the term nal 120
responds AGKther hakd, station 110 with at | east one of

resenting for exanple: - NAK, - ACK1l
BPSW&HE sﬁfﬁ%@%cg%ma‘?g ACK 3 , or in another
exanl tee embNaigents Wk eIDAl iAGked the lzased statibBK 18 signakGe Aumber of

revlo Q%Xd%?ﬂﬁrresa% ABL%Q é & i i[ﬁ Itpunld windo the terminal
B odi , BAE NS VBRI

nent's s€ s
$2Qriesl rsemthmed Labbm, thoef tepnnaai tﬁ(Dscaawn xzi/hem itthat mec@n\aeslsn \gtireel DL

Mﬁté%ﬁn%g Iﬂhﬂ%}@r QW?CLHII e&[ge %tﬂ%%%@%&é‘ﬁ%%&ﬂh qﬁ?‘é PAI to see

ned a
wastheeit bay enibsed lany pPlLeasBignaesisgnnent s, count t he nurrber

and ﬁoﬁpﬁ{e‘?né%vy%n{%ﬁm‘?érg WIS%ﬂH%E \A)h@ntart?w[?g‘kséaq ATHEK

has m ssed nent
wlprﬁenatarv/écéwmhcauhﬁam@ kV\h?'l:h? i.sK @alngaMEéesteivad BAbframe. Since

{5‘% Bé%@%u%m <pRE B {é‘hfeggég?f@ﬁ%gdgb Lr% ?a}ﬁgafn%%@g%}g}& }L}Zb}rame, it will

berse kapwtwiml tf]el@rrmmel/\&ot resed dmg lpumtdée oA CKINAKDAY, ifi inkresaushwhich DL
, T | k t ,

BUFHE By AR, T BT R 1

whetosr lm@aﬁfanmeewm@ Rlhassignstent el yegignalihg the lasteetaed DL

Wrap\% tB‘ctﬁg bg’é’e étgﬁ"orF g_ tnsaf)os%?oq)e Fo?t e@a ‘@@r‘ét!&ﬁ” 1'Otto see whether

m ssed any previ ous assi gnnent y signal’i
@meDLagﬁlgmré@@i%dmsﬁe%aUﬁeané to the base station 110

It 15 PRSI ER DANRpRASAsThEhlABeldQubRafes n¥RG B duled so
far to the terminal 120 in a bundling window. In an exemplary scenario, the base station
110 transmits four subframes, S1, S2, S3 and S4 in a bundling window to the terminal
120, and signals to the terminal 120 that DAl is four in the last. If the terminal 120 misses
one or more subframes in the end of the bundling window, the terminal 120 will believe
that it has received all subframes. In the same way as mentioned above, the encoded
ACK message may be modulated such that the number of the last received subframe, K,
is modulated into a PSK constellation point. If receiving this ACK message, the base
station 110 will understand that the terminal 120 has missed any subframe with a number
above k and the base station 110 then retransmits the missed subframes to the terminal
120.
For example (A= correctly received, D= missed):
- If S1-A, S2-A, S3-A, S4-D, the terminal 120 will provide the base station 110
with an ACK 3, because subframe 3 was the last correctly received subframe.
The base station 110 will then retransmit S4.
— If 81-A, 82-A, S3-D, S4-D, the terminal 120 will provide the base station 110
with an ACK 2, because subframe 2 was the last correctly received subframe.

The base station 110 will then retransmit S3 and S4.



any DL assignnment was m ssed at the end. In one
enbodi nent, DAl represents the nunber of subfranes

wheingosehedul ed so far to the term nal 120 i nPEI/SE2008/051427
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bundling wi ndow. In an exenplary scenario, the base
station 110 transmts four subfranmes, S 1, S2, S3 and
S4 in a bundling windowto the termnal 120, and

[ I t ' 1 i UL i .
L2 B PaLSe Sl or el LATtaoh i QU8 ddpidtinon 1o
i n t he withdnoACKHebérande isnframadovas thédst earrechinreceed subframe.
¥“h" b%é%‘é?e%@ﬂénHio@ﬁ‘ﬁa&?ge‘?ﬂa\é?ﬂ{t%'z', sgyphames. In

e same way as nentioned above, the' encoded ACK
nmessage may be nodul ated such that the nunber of the

| aStlnrtFr‘{ Sés\ée\ghe%@gﬁﬁ%e i%’migée %Eﬁp?ﬁ%&%n% cﬁ‘tt?es&mdling window,
constellation point. receiving thrs nessage,
thiderbura 180 ranhemitsiamengdded INfdemsssane to iz badestationifilAalhe

%ﬁgd%@ﬁAﬁH rﬁé@s%g%@ir{gb‘@%fe@%o‘g Pk BomaTREbn ﬁ?@g Eedﬁ(g &R8rent from

ase stati en retransmts the
e hiSasanstellatiarheointdnatiwruld 2@, beeprusest derphedulating an ACK message,
' : : Ny i | ’ _
by ol 36 Bl Efbos Ipoh R0 s whe Gischr SPB soffirbs when.
110 wi SH-ArB2ACKS3A, Shecansbesubf rame 3 was the |ast
Cher r &Pty 580 3L P Ten " 5% S50 "Sa’D, the
t er m n&8N-0,222- $B-ApBaA, @ec.t he base station 110 with an

ACK 2... u subf rane the | ast  cor t
o uataih e cane SRR 1 To Withd Ria Wil bl et vere no
ree¢ivexhisyrihe t&3niaaid 284The bdseStatign B2-rBay B@rdDpreSdtradsntital subframes
45 Ral wi.l.l .provide th ase station 110 with an

éAftthlg,a a@éi‘%’u\%"&h'%b fbr Qﬁgngl\sv{/r\’gg\%t he |l ast correctly
r eceh setkdsigbin thabasd biatibad €0 stagtsicbed uld Sewsrrdl ltertrtigats in the same

a In the case a.s .
SBIRRISThbuSre 13 e e D SRR AR i B Bpoiments
Kelep ttaek of new MERY and avingahi DIs sabriraeme thd dermiti 128 ageer essigned

e station. T : ' .
0508, 5] Rbb ARl e R i ORI e rensmisins
vdihirf theenindfingowintibe wesiKseapessfel dratot.on poi nt that woul d

have been used for nodul ati ng an ACK nessage, in the

sane way as being descri bed above. This wll e.qg.
occun sboe entdgeeriard sndidteACKINAK isAranSRitBd 883 Ae terminal 120 to

tﬁp%e %@%?&or}f@gﬁm&%ﬁgﬁgr ®RA Q’Scﬁé&(ﬁ?ng%eq‘ﬁggﬂsm or a CQl report,
or in general when the PUCCH resource can carry a PSK, then the modulation alphabet

used can be taken as K+7 PSK. The following formula may be used:

S_k=exp(*2*m/(K+1)*k), k=0,1,.. K

wherein j =sqrt(-1), K is the total number of possible subframes in the bundling
window, i.e. not scheduled but possible to schedule, and k is the number of subframes
being acknowledged in one encoded ACK message. S_k is the modulated symbol that is
transmitted from the terminal 120. Some examples of PSK constellations are given in
Figure 3a, b and c, of which Figure 3b depicts a PSK constellation using this formula.

Figure 3a shows a non-uniform PSK constellation wherein ACK1 and ACK2 is
placed further away from NAK then from each other to be able have a higher requirement
on NAK->ACK error then on ACK1->ACK2 error.



In this case the base station 110 will not know which
subfranmes that were not received by the term nal 120.

wabeobeeses st ati on 110 may therefore retransm tPEI/BE2008/051427
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subfranmes S 1, S2, S3 and S4 within the bundling
wi ndow. A scheduler in the baSﬁ%station 110 may
schedul e sever al term nals in e sane subfranmes

. . d
i( h”ggir@'réé %Eﬂgwn% g1 f Q Pék%%)anﬁéﬁbﬁmﬁ%h’é?&ﬁ heps: A%QVECM and
BAKsugplease int m@ueénamrﬁﬁ’lhaaezehlﬂd@yh@e(ﬂ%@|cg|m§elllatlon As QPSKis

GETPSE o el RRSLAA0 Ok Best R PROBARK i 120 v
bawmie # apecial ivdosteladive ASikebaKSeedbagk. Ihmay alsn begoesible to reuse some
' | ' . i . .
SRR R 0ROk AT S A0 (o em
hiettasa sBthe dlP ieng thRetgueisal (28R)s tbe samerappégdkingtioprs iiged for data.

She H B BEBnoe Rhai S ek Eon SR B A LYo S ereh (13K
mtqllgti¢mp@|n‘@ f@rdi« 1, d\@f@ AT Aédk4 @d MAK wherein ACK1 and ACK2 are
ﬁé@éd fkuét* heY évb%i\"illf)rom KaK #ﬁ?pfrorjn' e%:h}gtl%}q(? 8L Bble ha@gr trﬁgﬁle)r requirement

number o ossi bl e subfranes I n

%N&Krh‘bc*weﬁﬁbwenloné\C*?ﬂoi’A@tSﬁ@fof J@G&QKW@Ké may be placed
i@‘i’WK G Kisindt Ecg‘ﬁwﬂuﬁg?él br §§Q$ﬁ%lﬂ%bms%ed at the same

i n one encod nmessage
*i*m@im&a/t\@kﬂ %%@I ACK4t>AEKT wam@hbeﬁéuowrrammm t erm nal
120. Sone exanples of PSK constellations are given in
Figure 3a, b and c, of which Figure 3b depicts a PSK
consRegardinp dhe @:rzf,cprrfgqtﬂlfﬁnserﬁwmtﬂr@s OFPEEI &-Fhbaghad a missed

Rt %rrmsﬁ%?pf‘e%bsése}l\tﬁt |'s‘?7rq %F ﬁ\'ueh Ak RaF th%%re‘séondmg

pl aced further away from NA from each ot her

e uisgnent PV (ARG, iree it ﬁé%iﬁts Big NAGARCEISRRS /é@Kolfor example,

hB SR ABIIRCEADTRAREK) QA'/'H':éH' regfél%% tﬁ@eﬁg%b&aﬁimﬁa@érﬁussed DL
PSK const’el I'ati on mher

%ﬁ%ﬁﬁ?% @dnﬁefprafeéhﬁécﬁnﬂoﬂjﬁ@m?ﬁ%@e@m Pftth?(@?qeﬁé m@agp@hereas the
&98&51@9 |P@(FNA@@>A6F(2 \%}@K réste SN Eel oty fral o datdis hrﬁ@ﬁﬁeted as an

is easier for base station 110 or the term nal
/i% InetthealdeR§- 0&%;9&(1161%@ SRS aftthe MeassgaARay then be done so to

é)@ﬁﬁltbcﬂ%kForlthls%ch%Eséh Ql‘f‘erﬁé’tﬁ/%'é?ﬁt?oo‘irﬁerﬁt%’ﬁ)edost‘ﬁ%n@édﬁ@@smg non-
| enented software or hardware when readi ng t he

REBIKS TrSKwneierge diséance betwrenddAle agd Hig @Weﬂé%ﬁf@'m s) is larger

thbﬁtﬁeeérﬁé%@{ dl@t%gc@§et‘&v@8n %ﬁmcﬂn@m d&ﬂwté umg r‘n@é‘né fhatised
for data. Figure 3c_shows non- uni f

const el | ati on BER(ICTINAY- Elr‘\%f)eﬁwrlagl{‘) Eéﬁ@lﬁgﬁ At ol
IOOI m-'Hia pﬁr@batﬁ@kﬁbf anﬂ%m:MCKﬁ%a é‘éjbé\%‘é( fetédas a NAK is to

and | aced further away from NAK t hen
tfer 'BW%%‘?@H tfe& H@Pa? Btyts*éatéfm eurﬁa@reo%%sgﬁ BrisipteFripted b above

expression represents that a specific number of ACK subframes from the terminal 120
being misinterpreted as another number of ACK subframes in the base station 110, so
that the error of NAK being decoded as any of the ACKs is smaller than any error event
that one ACK is decoded as another ACK. Some examples are shown in Figure 4a, b
and c.

Figure 4a shows a non-uniform PSK constellation for ACK1, ACK2 and NAK, using
similar principle as illustrated in Figure 3a but even more protection for the NAK->ACK

error.



on NAK->ACK error then on ACKLl->ACK2 error. The ACK3
and ACK4 may be placed closer to NAK since it is not

waeoibibkshy that all 3 or 4 subfranmes will be nPGEEER0BR/051427
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the sane tinme the ACK3->ACK2, ACK4->ACKL will not be
set to a mnimum Regarding thﬁ3 error requirenments, in
ternms of Pr(DTX->ACK), i.e. that a m ssed assi gnnent
| S hi

“h?;ﬁgé %’é ?tﬁcglgse% ngﬁ uﬁ@?én ;'a§K %b%?ﬁan% W A%@% ACK3 and NAK
IuSIreg sitriilat prmcmm(as éﬂummmmd?lwretélawuaseln@lexteﬁéed @x?ahﬁKe
the PigBRARL Lids & H%PT%%&%%K%ﬁ%@la‘&&??&%@%sAUP@ ACK3, ACK4
error pr oba Ity that a nment
antt NABrusingginaitar arinciplk rrs\illustrgtesem £ iguge 44 btutrt@lrm@@e:nded to 4 ACKs
0.01-0.1 whereas the probability Pr(NAK->ACK) which
represents the probability that a NAK is interpreted
as aln sadk drebasimente, @Ableronste@Phs 6200¢ used nstead b diRRK, such as
é’ r ‘ﬁAW§|§EQ§§ sH&Ys y&?ﬁ‘s@%h@ﬁ%e?@n kgﬁ%h%é@ @Hec‘same

i's pdrpose, an alternative enbodinment Is

Qqﬁ@te@awmmrg?w@?fgw eI ARKRAACRBKAGIKBIACKh ACK10, ACK11,
t
Qg?g%%%ﬁﬁmﬁswl gg?c%l{kgt ggccﬂﬁﬁgére%%e%r?ggﬂﬁg 1(5@)AM §onstellat|on
Wornes. meyibs usedisL thaevaricagi iy appmmractuxej@ttln@ oniy a subset of the
f@ Bodskelbdiort; 6&\@5%@ uddlitn %g{é%C@Sr Rk kb by té’fne@f]t}ﬁe dlfferent target
transmtted ACK nessages being interpreted as a

Qr@rtPéOtPa@W@?Sthan the probability that the number of
ACKs is msinterpreted. The above expression
represents that a specific nunber of ACK subfranes
f r onfiusea Maefibeapiitop thepaverngioniisihat Gesianediag isregrerchdstead of
ék%d'émt g 184 ZR‘%tSS\WHEH %%au.réa tb %n\begﬁﬁfo%éﬁdn% R ACK;“NAK and the

the error of bel ng as any of the A
usnRengf rQ@ﬁIVﬁﬁahbf@WeSepﬁkyrlowém bitstgn bsrisepeiucedhe number of

éﬂ%ﬁg%g @@mg@@éda%a v/ﬁ%anm .semgmn?&j are shown in

igure 4 . Figure 4a shows non- uni f or m PSK
cons}'f@l RrE8q iNVeBHONATRY. Of caes. %m@arwoutu@ g Yiaws thap those

PetRehip! Lt ﬁ)?th'HelréﬁWtﬁ&ﬁ 8Krt|ﬁb gﬂéﬁﬁeéénﬁ)éltch&\é%@rlgﬁfseof the
protection f th >ACK error. Figure 4b shows a

IR ?f&wmeM§mﬂt%@redﬁ bﬁcﬂonﬂm@d in albyespegers illustrative

Ach NGt ugive@g simlar principle as illustrated in
Fi gure 4a but being extended to 3 ACKs. Figure 4c

shows a non-uni form PSK constellation for ACK1L , ACK2,

ACK3y isACK4 nafed tM'@ItH§u<ﬁgteﬁhmblo@§/ fiBf SEPPILEEARs been used in this
illustrated in Figure 4a but being extended to 4 ACKs

ql%'%fﬁetoe%m'%m veriiqn. vnghld Aetibsreenas lipdlingsteg scope of the
ihstieae &y meP%ewwﬁbn@ﬁsﬁt@n dﬁ@’\MreIEésgws%n% SN AL TE-Adyv,

constel | at1on wherein ACKI and ACK2 (the sane
WCDMA, WiMax, UMB and GSM, as well as future wireless systems, may also benefit

from exploiting the ideas covered within this disclosure.

The method steps in the terminal 120 for providing an ACK/NAK message to the
base station 110 according to some embodiments will now be described with reference to
a flowchart depicted in Figure 6. As mentioned above, the base station 110 and the
terminal 120 are comprised in a telecommunications system. The method comprises the

steps of:



constellation point), ACK3, ACK4, ACK5, ACK6, ACK7,
ACK8, ACK9, ACK10, ACK1l 1, ACK12, ACK13, ACK14, ACK15,

WOaKLBoantl NAK are placed in a 16QAM const el | aPCDRE2008/051427
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which e.g. may be used in LTE advanced. In a nore
practical setting only a subse]t of the 16
constellation points are used wth di stances chosen so
@(21 t OTHEEt%FmﬁwQF 2%' JO]JJS setﬂx% P%Bg%f a%rsfé;%d 85\919@& slubltr%rﬁés detected
us, a rmaj or ene nvention i s at the
Si gna‘rdmitfge baserséatiooeld O resigdtirgaid kof si gnal 1i ng | og( 2K)
bits which is required to convey information on both
ACK/ NAK and t he nunber of received subfranes, only
6Q5y ( Kite tprrbinels1 A0ethe establisties imhether hachefrebmibsir of transport blocks
subfr Ny ]
Dt AR b P EREOAS AT A A ot AR vt
in other ways than those speci fi cally set forth herein
h : .
%St»e ?\ﬂbgﬂ??@{}ﬁé}% thé Qg?wsza%t n% c&#&[sgﬁgf@e%dc@@hﬂ& subfrémes is
consieimated a5 @arrectlsemeweg the t¢riingd fl R@provisleahelithedrase station 110

t i I
5T Ko et KOO osssgo coprses
di scltbs npembeoofeskefrpiesy the invention, this should not
be seernasbhddd Agﬁ rﬁ&%a?f?ﬂ%{?} b%fmchlfFat{eéi‘L’L?dNtthnthé QoRfbMation point

t he af orementi one her wreless syst

i ncl u@mﬁlgctemen@lrwmg/mm&hewmﬁr ofigvBframes @np aglsnanepdged.

as future wireless systems, may also benefit from
exploiting the ideas covered within this disclosure.

e n¥hemdns kps tianspdrebleesraonrisa@ m the numPer i dewiinksubframes

ACK/ %ﬁﬁﬁﬁ%@%@ nbpccf Fé‘%tlp?éc%iv% Al &} 19@ ﬁ%ryddra\gdé Bne encoded

sone e I ment now be descri reference

to a WAsmesapge @epieck aubfiamesiyndleddo th@%ﬁﬁta“@ﬁédo
above, THhRQ BASS ﬁl\ﬂ%é&@a&é’-% ?rb@ hdRidiEd Uélﬂi% Iﬂé}r@céﬁs?ellation point

conprised 1n a telecommuni cati ons system

conprthatds dtffﬁéer%fr@msthefsmnstehﬁ@rt mmﬁtfm%nwoyiz:bh@@me@ used for

the wg@%tm%fsaﬁﬁ;gcgrpﬁ&sgggml i nk subfranes detected
fromthe base station 110 resulting in k . 602. The

term nal 120 then establi shes whet her each of a nunber
Glf5 t rﬁf‘ssﬁ%rntopt%%?l%'f’erpWH@%HbeHm{etﬁ% W@Frﬁlqah 20 ma%obtam a

downl i nk_ subframes i's correctly recei ved or

Wen NNk Aesighmereindpatddorembne erss St@fdﬁ?pﬂosévthleﬁe

the krelMrhemk, BEBIA] %H%ﬁ'e s th&RLAHeast p‘F&ML%Cér{chuture assigned
recei ved, the term nal provi des to the base

st at iRInSUAEMES. encoded ACK nmessage for the k
subfranmes. The ACK nessage conprises k ,

606. This step is optional. In some embodiments the terminal 120 establishes if any DL
subframes transmitted from the base station 110 has been missed.
In some embodiments where a DAl was obtained in step 605 the terminal 120
compares the number of received DL assignments with the DAI signalled from the
base station 110 to determine if any previous DL subframe has been missed or

not.

607. This step is optional. When a DL subframe transmitted from the base station 110
has been established to be missed, the terminal 120 may provide to the base

station 110 one encoded NAK message. The encoded NAK message is modulated



the nunber of subfranmes. The encoded ACK nessage nay
be nodul ated such that the constellation point is
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bei ng acknow edged. 604. \Wen any of the transport
bl ocks conprised in the nunber downl i nk subfranes is
estimated as not correctly recelved, the termnal 120

eV PR BRI N TAMIER Pt por

NAK nwsydfieverbgerbesauddumaddatingssaiyAeKPsssaoest el | ati on
point that is different fromthe PSK constell ation
poi nt that would have been used for nodul ating said
MK nEys alge.is epnarancan gliteanatypttd stealc0gt Biven lph Digawbframes
enbod

ﬂré‘F%%t% d e trﬁ%ﬁg r@éno%zﬂr?g%% K28k %Hébﬁsh@@"%%b 'Priﬁssed the

gnnent Thdex om t ase station 1
t hes eteémlbama%ﬁms provide eDABPeTIRg te disrizasersiationd 1Awvither Diggontinuous
previ pus. aldofupye assigned DL subframes. 606. This
step ﬁ‘sé %pt ?Igna I'n some enbodi nents the termnal 120
establishes if any DL subfranes transmtted fromthe

%@eeﬁﬁfgﬂeﬁ% &%{%ng%obﬁrﬁé‘lté%aﬁ%% 8%@ 6’@9%‘%%‘6’@‘@%%%&&

alned In s he term nal
conpaiupdamee tranabisied dfon bedase étamn ase hgﬁh@@n estaplished to be

the DAlss&d, gl‘i@{elrt%ﬁ’waf ﬁﬂmntag%DL su é'thch g rh&sage to the base

det erm ne previ ou r ane een ni ssed
or no?t'fa’fl%‘lomo Th@ §n@<td@§ DEX mysssagsanay Wéwdalam i8igIF Pake

t r ansgynticRsti d‘nthttJé‘?ngQﬁﬁ@re%fﬁ;n'\ e ﬂé@c&?ﬁel%ﬁ@ﬁ‘ point that would have

established to be m ssed, the term nal O may provide
to tHeepased KrapedhatngGasihhCEmassass. NAK rressage The
encoded NAK nessage is nodul atedinto a PSK
constellation point being different fromthe PSK

condt ¥Maemeadigein: thengtminglil 2 uses &Skeramriiséy eliple PSK

M@lléﬁdn%trﬁ@' If sOFHE ﬁ@@e%@%bo@@ﬁentghhétéﬁw%l h20 usesSLﬂrst

optional and an alternative to ste en a

%ﬁﬁ'@%@qm:ﬂ@ﬁﬁthémw‘?%ﬁ@ﬁé%a@&twmr&wﬁ% trgagmitting the

é:ﬁ;eae@ﬂmbhés%lagg 1t merghﬁsfe%end EHRtdIRGGA ?@thtsmmm ACK3,
/%F:OVI de a response toth base station

¢ 8hie MRS ?ﬁéﬁ%@&@m POt vhes @gnsnmtr@ t§¢ gpcqdgd ACK

rﬁ@;*,éagl_%r e @V aflds & Rathe/@fbRnbsRBn8 ConA8IAIBRA BoinWBOK1, ACK2,
al | frames transmitted fromthe base station 110

ANals3, k?é‘@rﬁ% alls| 3llgifiqreptdrape the first constellation point NAK and where the

selected constellation points may depend on the number of received subframes k.

In some embodiments, uniform PSK is used for transmitting the encoded ACK
message for k subframes, or NAK message, or DTX message into a PSK constellation
point.

In some alternative embodiments, Quadrature Phase Shift Keying “QPSK” is used
for transmission of the respective encoded ACK message for k subframes, or NAK
message, or DTX message.

In a specific alternative embodiment the terminal 120 uses QPSK comprising, a first
QPSK constellation point, a second QPSK constellation point, a third QPSK constellation
point and a fourth QPSK constellation point. In this embodiment, the terminal 120 uses
the first constellation point when modulating the encoded NAK message, the second

constellation point when modulating the encoded ACK message for k subframes when k
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poi nt being different fromthe PSK constellation point
that woul d have been used for ﬁzdul ating said ACK
nmessage. I n sone enbodi nents, e termnal 120 uses

P L
g@eﬁ: gﬁgﬁj@;crég% tgn?éeﬁ}t %eph cﬂ:{% a%n,{; ?r% &%fg‘% Rb?( m!e&age for k

$ubfretmesoviened +ateindtheiourth chirselEfion heintrwhen moeulram the encoded

ﬁ@R%e@sE&é F"gr‘](dé.{g’?%%%%ﬂ fLansmitting the encoded NAK

nessag erent second constellation points
ACK1 , ACK2 ACK3, ACK4 of the multiple PSK

CONSIhE 4Rl LM oy LR AP AN LLORM P RoBDERHPHe A Eoded ACK

nmessage tor val ues
meswnge feronsubdianssi onNPGinTEssageekt DTXATESEagATKS anan@AM

. , ' Al tell ati
B R P L e 28Rk @G Fon poi nt s

nay depend on the nunber of received subframes k . In
B‘P%dé Rentdd QF ng L%b?.%%q ufn%rrﬁ F’@RSFHF hbdiSking the
the enc nmessage rames, or

méa@éCKdnew&eri@rsré a@téran?rftsOoaNPSmm@ﬁ@@ equthtX r@ﬂssage into a PSK
M‘sféqlatui] Qe alternative enbodi ments, Quadrature

hase t Keyi ng "QPSK" is used for transmi ssion of

the respective encoded ACK nessage for k subfranmes, or

NAK r if
S T BEAR i T MEpe 8 1B SRRSO AACHBBNS e e

Ftatiast 1 Qpte t@@ﬁ!ﬁ@'daommlsp@aﬁ@rrammﬁeo deeikied In Figure 7. As
ReRRIHel 'a%{/é? rﬂhé’@ésrét statfr ’rﬂd fhdhokerb At Qd) EPet éd?ﬁlpr%@h MHa

and a fourth K constellation point. In
@W@@@WW@“OQWS@@ minal 120 uses the fi rst
constel l ati on poi nt when nodul ati ng the encoded NAK

nmessage, the second constellation point when
nodul &t E@'”ﬁ‘lﬁr@géméwmrﬁ%@%@éoﬂBQHQU@M%WWQUM to count

B @0miEr df Asigthed UBRNEHK SUBERRS eldcfld fRIM BRI BiseWiRIdN 110 resulting

nodul ati ng t he encoded ACK nessage for k subfranes

iifen k =2, and the fourth constellation point when

nodul ati ng the encoded ACK nessage for K subfranes

when =3. In a specific enbodinent the term nal uses

X- QAl\heftGFm‘ﬁﬁ'ﬁraé‘Q?ﬁ‘&ni RO feRBYRenRaieRs Ap §sigglshing unt 720 configured

15 ER{b AR netAEr DMK JTRSRAURY opfra@%rt'mo%‘k@g@m'pﬂééd Wi!he counted k
X- QAM const el | ati on R’OI nt. can take on any

dowailink sypframespip QOITe ¢ g@?ﬁév%%m’f M%Stquéh'ﬂ@wmt ﬁa@ W@zéurther be
d&PB§urBa o HthhiRhm SMHOL sibEReHY s RBttdd¥om the base station 110 has

been missed.

The terminal arrangement 700 further comprises a sending unit 730 configured to
provide to the base station 110, an encoded ACK message for the k subframes. The ACK
message comprises k, the number of subframes, when each one of the transport blocks,
comprised in the k downlink subframes is estimated as correctly received. The encoded
ACK message may be modulated such that the constellation point is selected depending
on k, the number of subframes being acknowledged.

The sending unit 730 is further configured to provide to the base station 110 one

encoded NAK message for the k subframes bundled, when any of the transport blocks
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or DTX nessage into a PSK constellation point. To
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ACK/ NAK nessage to the base station 110, the term nal
120 conprises an arrangenent EBO depicted in Figure 7
. As nentioned above, the basé station 110 and the
ésoﬁso{n gkrﬁlﬁé%tuﬁb%rﬁg éﬁrn?(a%b{‘erﬁrepg %g%%g%%% rgﬁgcbggcctly received.
T)‘mmtqod@d NAKt ME@dsage omeyi t@unedblated cengta PBI€ constdjetiompoint being
st a %ﬁoﬁﬁ%@%ﬂég ns%'l%ft Br‘?H@ﬁt &%L@S@Ig%a{/é B %kafegﬁgrsr%odulatmg said
A nfassadeer conprlses an establishing unit 720
configured to establish whether each of a nunber of
transport bl ocks conprised in the counted k downlink
subfln anme dnsbagimenis tHeysandingiuné d 381is huother qaméigured to provide one

n .
580 ARl PR T SO s o
izse stadipatlilBmas beerh astables@ﬁd e Be aisseTheha enapidadNAK message is
rﬂMLQé\g@ RO g@céﬂéﬁ%@%n &%We'brg;e&ff&eﬁfef?%h Wgelggktgﬁzﬁglatlon point

igured t rovi se stat
téaﬁowdédjhﬂ@@mwgéorfmcdulﬁ@gl@awas%magqhe ACK

MeSSAQR a‘ﬁ@%ﬁk@@ﬁbgdlmeﬁhﬂwﬁ@mﬁ@ it 7%‘6%5}ﬁmﬁer tyg;@d?ugured to

each one of the transport rlse
riovigd B ikspoubé tainedase s@@@n He wih a@!@mle@quswﬁ@%@we@ DTX,

W, eﬁlrtﬁlﬁgﬁgraﬁ% R R C?‘%%t@heldi O%Q'&e@ﬁ‘%&taﬁ)%ed to be
e A ,

const ation point Is se ependi ng on
migsgser of subframes bei ng acknow edged. The sendl ng

uni ty, g?fgr}f'\ecr ditFiah6& e@%‘éim%w e skRdiRG ?Wt Q@%Fs%ﬁﬁlﬁ' BAfGured to

station one enco ness;g
akde tonths beaadladion 1ihene angpdet! QTemessasepyian all DL subframes

t@n@%&%@%&%s&tétﬁﬁ NBHREHekn g@t‘é@‘léh@& tS HQH!@@@iRWencoded

estinmate S not correctl recei ved. The encod

[ Bvegeagrsy Msuberinig @ B Si<iongtelatiogioois ieins| diffareirirom the PSK
d%%@nad%%' ;ﬂgﬂntqrhétfm%u?dﬂﬁavferb%@htu@@d %’%mmalsb@tA@raCKw@@sége

hat woul have been used for nodul ati ng sa
nessage In sone enbodi nents the sending unit 730 is

fur heimeanbb@HRE, e t@FnQMéIQro?dié‘gﬂé@g)e@eW( B&%ﬁﬁ‘@ﬁg multiple
to the base station 110 when a DL subfranme transmtted

3o APnSRlabars oigtsatn Qﬂﬁnqq_fdh%erﬁ@%mégtsdm tesming! 14 edapted to
JEe S8 cohBRIsMaskes \KBRe ld ﬁsm%@ﬂ@(%n'd'&rﬁs @hen

PSK constell ati on point being different fromthe PSK

(EepaRiting hejesoged NAK message, and a different second constellation points
ACK1, ACK2, ACK3, ACK4 of the multiple PSK constellation points when transmitting the
encoded ACK message for different values of k. The different second constellation points
ACK1, ACK2, ACKS3, and ACK4 may all be different from the first constellation point NAK

and the selected constellation points may depend on the number of received subframes k.

The terminal arrangement 700 may further comprise a receiving unit 730 configured
to obtain a DAI from the base station 110. The DAI represents the number of previous and
future assigned DL subframes. In these embodiments, the establishing unit 720 may
further be configured to comparing the number of received DL assignments with the DAI
signaled from the base station 110 to determine if any previous DL subframe has been

missed or not.



t hat woul d have been used for nodul ati ng said ACK
nmessage. In an alternative enbodi nent, the sending
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response to the base station 110 with a D sconti nuous

Transm ssion "DTX', when all % subfranes transmtted

fromthe base station 110 has ‘been established to be

m ssed. In a further alternative enbodi nent the

sending unit 730 is further configured to provide to

t he Ibesomceerabcbcomemmrtbfnen E150id edaDEX tores ssgefonhwaulating the

BineRbg R Raro R BTl MR P88 AT iedelilo = Pk

cl:@stﬁﬂdmramcerd into a PSK constellation point being

di ff R nst

havelﬁbgghtr? %rég \%Qﬁts Cﬁédf n@ag%@&ﬂﬁ@ﬁ%ng%g %ﬁ\%ﬂedjto be used

foothe resimstiverentasied AT mesmmdbr A gwbfiasnesdapiiald nessage or DTX
LS POl constel lation points. In

rgg%eacggg}gt h@g{e& h%lle?r@ﬁ}al%e termnal 120 is adapted

to use a first constellation point NAK of the nmultiple

PSK Iﬁ%ga?)tae ,ﬁk%wbga npegi@?w% tmn‘alt‘er@nsggdat ttécp@ Lfsle%lgﬁ'@ eglﬂgnsmg a

rent second C nsteI
fp’oti @F@KAeKsﬂeHatv-\@mmt ACKBoNAGRS Koonstediatian paipl e tRSKQPSK

M@%ﬁ!?’t‘ldnaﬁdlﬂgmpod 8hh wu%dr%ge?%dﬁ od?uq Fn[}ﬁfsmﬁwqerﬁ% terminal

message f ferent : fer
b?ébondactoﬁéct ebe Heifiost cpostaliationErint whaTkdulatng thesgngoded NAK

A4 grBY e Rkko kaf%dglisfse‘llﬁtr io dntrvm@ntrnﬁdujlétr@tth@Qﬂédo%ldlﬁﬂfk Ridssage for

poi nt NAK an ected constellation points
Heyhgiacnesnvhenes Aliabérthethindeoasiedatios peint anes nodulafing the encoded

AGK Mdaakg@for ?('%918 Ls Kxggn ey L ﬁw@%urﬁpw?{s%%?tm?} point v¥1hen

receiving unit con igured to obtain

Bedidatgdne @ﬁchpd ACK messrge foe fssekfeammes when kgaber of

previ ous and future assigned DL subfranes. In these

enbodi ments, the establishing unit 720 may further be
conflngareemkpdimemart@gMinasedifpbarodyfating Hs ensgdel ACK message

B8R QSRR S oV\NfAR rﬁ&%a@@'or%ﬁ@%'e?gagferl%‘éJ@Q}W%@nstellatlon point,
station 110 to determne if wéﬁbew ous DL subframe

Wapse e ke sea@nyef 4@t 21%h 286 odi ments, uniform
PSK i s adapted to be used for nodul ating the encoded
ACK nmessage for K subfranes, or NAK nessage,

DTX
mes JAgEMerRTEP oL imeKs BeRNERMRPSE s pAnked tojbe tés@ﬁéor modulating the
SHEBOEH ABRtMedd4ad ﬁ‘cﬁftkusﬁ%frg%§ EorPAHK k8D Br @?%fnés%age into a PSK

adapted to be used for the respective encoded
Ci?@§@5@‘é’”fwmk subframes, or NAK nessage, or DTX
nessage transnitted by the terninal 120.

The method steps in the base station 110, for handling an acknowledgement
ACK/NAK report from a terminal 120, according to some embodiments will now be
described with reference to a flowchart depicted in Figure 8. As mentioned above the
base station 110 and the terminal 120 are comprised in a telecommunications system.

The method comprises the steps of:

801. The base station110 sends a number of downlink subframes comprising transport

blocks to the terminal 120.



In a specific enbodi nents the term nal 120 is adapted
to use QPSK conprising, a first QPSK constell ation
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constellation point and a fourth QPSK constellation
point. In this enbodi nent the 2tzerm nal 120 i s adapted
to use the first constellationpoint when nodul ating

p % vﬁ ggghm%P%B ir%g‘f%oer{ Q(ﬁ%k%géc%ﬂ&ta%gqr‘? h%l kl éegv‘gncl)ﬂk Eubframes is

subf esinededvae corkectly 1ecmerve4 by théreerininial t2G; cbhrsbﬁel satiopnmeceives one

poi n [ t f
CobrstRE? AR Bl L RRFRLT RS RRATSD Bl drcocea ac
poi nNhesdagr qcmnhmbe& k.rige thebeny cdbiiarACKdetestsd g tieoterrkinal 120. The

bf
o BT Al e e e B TEL s L S
subfr érrreﬁncoded\AKmeag@ maarbem’ro@mass ageh ihat e zodste)atbn point
203 - SR RoBIPS prHCBE DuBLEPT: SBkARR SRR Blndiuneg
is adapted to be used for nodul ati ng the encoded ACK

85 SRMEN faﬂ okth@%%&&%??ﬁloc Ws%%ﬂg%uqﬁ'ér Pgéﬁnlmk subframes is

message | n constell ation poil nt
st epestimatachiey thedernynaiti2Bmas mocorfemtly henedlednige dase station 110 may

ack %g%ﬁéj BEHRAL tmri"ﬁgo bR dodk P%ﬂv@m‘egéé%ﬁé ths]:'%%& bframes

accor to sone e ments w now escri .
Wi t HOer‘@feéir éhe encasied NAomeRsage ey be mad ulatedrisiigr @ PSK constellation

As %t'b%ﬂglgd RN e thBS céﬁﬁéﬂa‘ﬁp i:&gt #R6\wbH8 have been used for

term nal are conprise onmmuni cat1 ons
systrepdulating seid AGH reenspeé.ses the steps of: 801 . The

base stationi 10 sends a nunber of downlink subfranes
conprising transport blocks to the termnal 120.802.

&e nlMesisienovRiiong! stere In peme powpdipiantkibe beserpiatierd1y pignals DAl to

the ke @&Wﬁdl HEO Wﬁﬂ%?re&ént§§ﬁ$Wh§9r cﬁ%r&ﬁﬁﬁs%ﬁlfﬂture assigned

recel ved e termna ase station

r ecé%é@bftﬁﬁ*éeseﬁbéwd wilche vrssisuae tminal daBfar seiablishingnif any
the &o‘%xfrﬂhl(‘@ubfﬁ'a%@es A RGOS e AR SRAO! 1‘(3)‘H£Brb'e%ﬁ$m§sed by

, the nunber of subfranes detected by the term na
120.compariag the nimkgr of perehvad deviinieassignenané witly g DA‘ signalled

subfgames sRSWdidA% 1on the nunber k. The encoded ACK
nmessage may be nodul at ed such that the constellation
point is selected depending on k , the nunber of

%bffrﬁ’ér%%ntt?dtlegalas@éﬁq QWé?}deg@QanﬁQ%ubNg}ﬁQ tr%ﬂé/m REd ‘i‘rla?n the base

transport bl ocks conprised in th k downl i nk

subfsf@ﬁ?(’é‘s1 1Osto i @éminﬁhf?ébha&ybqeﬁeesfaé’r“ﬁﬁ‘%‘lo bppisged hythe terminal
cor rept ing gRetard.11bheapasavsbad EAtbdbi NARMessage from the

terminal 120. The encoded NAK message is modulated into a PSK constellation
point is different from the PSK constellation point that would have been used for

modulating said ACK message.

806. This is an optional step. When all the K DL subframes transmitted from the base
station 110 to the terminal 120 has been established to be missed by the terminal
120, the base station 110 may receive a response from the terminal 120 with a

Discontinuous Transmission DTX.



receive fromthe term nal 120 one encoded NAK nmessage
for the k subframes bundl ed. The encoded NAK nessage
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different fromthe PSK constellation point that would
have been used for nodul ati ng 2%al d ACK nessage. 15
804. This is an opti onal step I n sone enbodi nents the

%&IS. %@%fsé%%qqn?%%? H’Qaﬁ{] %/P eh al pﬁwgtﬂeﬂ}b‘?émgg%lap%r%gt‘ed-Ejaﬁw the base

assi gjatoh TIO te Ui teamipa! 1 Z0heasDdenvistdblisieeduts dod rbigsddhley the terminal

ter 20 for. b | ' I

subt 12 g o TR DG b dY R A2 gpp gpoces oTX

beemeasssgedThdgn@ded OTXanesagge ieempaubied b arkecomstellation point

do . [ DAl

bas S Ui ptE EhSRIR e Yk By B ol HRATlLGHR el 8BbLg foca for

a downdiulatingsasnf AGKendssagsm tt ed fromthe base station

110 to the term nal 120 has been established to be

m ssed by the termnal 25 120, the base station 110

may | swe¢ embodieptsc ESEEToNAKsimgssatgle PSEaanktellatinmoirds are used in
' [ p

e Reseliep AOSRARIn R 0B RS e SR C sty Qe boint NAK o

tbensiltidle BEKmenplellationtreétts isoiskd ferdreastygting e codad NAK message,

M#@&e P&ecﬁ% gﬁ%ﬁaﬂ?ﬁﬁ@ﬁfs A%%Qﬁ%% T‘\@K% 'A%K%frbf the muldple PSK

otlona ste rames transmtt
qun@tﬁllam M&ie |SSW$ﬂlfUI’iraHEmltﬂOQ theeertceded AGK mosape forisiiftenent values

S5 #hL !dﬁl%iegwt 50 M8 cmwsc‘tﬁﬁé:liohﬁve oIEAERI AR A@Rs, atnra%@@@ﬁway all be

station may receive a response fromthe ternin

diffeyeni fram éhe[ﬁrst@ntsﬁehatm@o‘rrrtm@@th@memmd&@mteﬂwm roints may
(Sstep. Wen all the DL subfranes

@é %ﬁggne??r%t romthe base station 110 to the term nal

120 has been established to be m ssed by the term nal

120, i if
Intsgﬁw %ﬁ%ﬁgﬁ'ﬁ@% Ys Lﬁsee%%rvr‘?\o%%nt H8he enco_ldse(d ACK

termna nmessage e encode

Messeagéori fesubia et @rd\lfn‘dﬁmsaa%mr ed Pism@saaae inde agsikneonsteliation
ng different fromthe PSK constellation point that

woul d have been used for nodul ati ng sai d ACK nessage.

In some enbodi ments, PSK conpri si ng mul ti ple PSK

cons, %Bh@tén%bdﬂﬁér%?oo Keus%%@@ fdr'?l?l o é@(ﬁ/@ie‘ﬁ%fide%%Mh%ssage for

nmessage hese e di ment constell ation
KoibieMeAKCOVAK e sgade., |ODID§XP8RS?(§3@ﬂéftaé{5mé‘16ﬁ@ry thetaingal $20.

used for transmtting the encoded NAK nessage,

In some further embodiments QPSK is used comprising a first QPSK constellation
point, a second QPSK constellation point, a third QPSK constellation point and a fourth
QPSK constellation point. In these embodiments the first constellation point is used for
transmitting the encoded NAK message, the second constellation point is used for
modulation in the encoded ACK message for k subframes when k =1 or 4, the third
constellation point is used for modulation in the encoded ACK message for K subframes
when k =2, and the forth constellation point is used for modulation in the encoded ACK

message for k subframes when k =3.

In some alternative embodiments X-QAM may be used for modulating the encoded
ACK message for k subframes, or NAK message, or DTX message into a X-QAM

constellation point, where X can take on any of 242, 213, 274,...2"N.



and different second constellation points ACK1 , ACK2,
ACK3, ACK4 of the nultiple PSK constellation points is
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di fferent values of k . The different second

constel lation points ACK1 , ACK2, ACK3, and ACK4 may

all be different fromthe first constellation point

NAK and the sel ected constellation points may depends

on the nunmber k. In sonme enbodi ments uniformPSK is

us edinfsomenalguiadité emboflintemés morconlfedm ASK isrssdfpe niasiulation of the
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second const ation point is used for
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wheny ba o‘rli arra%BngrFt'h gé %\%&hcﬁg Bat Qﬁ(% b(?hfllgured to send

used or atl on e enc sage
asnwﬁb@rn@fsiomm subframes sdmptising (t;namsprwi@,qkélto étta termipali 0.
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W.‘%@ﬁ@@'ﬁ%ﬁ J(th%‘tﬁéntbafs%rs'@ti) dRit10s used for

ACK nessage for k subfranes,
or NAK nessage, or DTX nessage into a PSK

consfigl tgd’%:'e'ns%hoﬂqirﬂéﬁwgerﬁ Qntgﬁfoffgﬁﬁ%rtda% p??ésh@ ?’ec%ﬁ\)ﬂ'%su rﬁtb@()eco nfigured

for han an ackhow enent messa from
ta recsive e tnez@rmm@a@a@@ @t@ﬂﬁ@ﬁcﬁme%&@%r@@%@ ﬁmeS which

eﬁ{c()éé@ﬁ@f?(%e&%ge @8&?5&&% ik EurQHéreof%ubfrﬁﬁeéT@é{Eéteﬂ‘%Q the terminal

above, the base station and the term nal are

@OnphEs €ach pngotthe ARl eRrgPrEspsie e vk Gubframes i
Sthiffat Qo LESARAE F@%@Fveg @0 tl?é’f@?rwn%?@@ T%@ %qb%dumk nek8age may be

configured to send a nunbe downl i nk subfranes

reefH? e iSHeN thaaﬁ@;y@nftekbat@@mlrttdﬁ selectedAenandingiorok, the number of

subframes being acknowledged.

The receiving unit 920 is further configured to receive from the terminal 120 one
encoded NAK message for the k subframes bundled, when any of the transport blocks
comprised in the number k downlink subframes is estimated by the terminal 120 as not
correctly received. The encoded NAK message may be modulated using a PSK
constellation point being different from the PSK constellation point that would have been
used for modulating said ACK message.

The receiving unit 920 may further be configured to receive a response from the
terminal 110 with a Discontinuous Transmission DTX, when all the k DL subframes
transmitted from the base station 110 to the terminal 120 has been established to be

missed by the terminal 120.



The sending unit 910 may further be configured to
signal a DAl to the termnal 120. The DAl represents
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subfranes, which DAl is adapted to be used by the
termnal 120 for establishi ng%f any DL subfranes
transrn'tted fromthe base station 110 has been m ssed,

o 1 sorlo LG a2 BT Bl LRGSR e gl BRR LR G mina 120
dzr%@jcs_ﬂad DOX reessaggetrentll ¥@0DE sultfteenesctoarnsmitissisran the base station
[RFGINL RpiAl $ocell CONJ UG @ JERRLE o] FMAI 1 20. The

erm na one ‘encode message
enviodéd BiXodesagCis meddaige m:toamﬁ&amskellatlwm@ommhebwdifﬁérent from

ﬂ;ﬁg W%P@%%teﬂgt o%cp%o(?rq trl?é/t v\t}otb?d llﬂaq;erge%ﬂ ség 9(%!’ W%&lﬁ%?@%@( message.

subfranes is estimat ed as correct I y received by the
term Ag8s
Suc?;ﬂ {kﬁwlé? %r%g%d%%ﬁg t g?ﬂg&%ﬁﬁﬁﬁl A S@?Xm&&@ﬂgﬁj%lﬁk‘?g adapted
tddparsed ﬁrgtheme@wedth@K/iNM@es&ﬁges ingheseesbdinagts a first constellation
‘ iy :

%ﬁ?\?ﬂ Sldtgg %ult@eﬁ@?@éc%b%’ﬂg%@;{oﬂ?oiné? %?aﬁg?te%ggbg EJéed for the encoded

NeAIS mawmnmgﬁf&genﬁwommeomsteilamrr poiels ALK IAEHK2, WeS, ACK4 of
t r
00kl PSS LSRG LR SR, Beabc I sBEg b
messa@erfcvrehffelrgntrv@w:swéa Thﬁw@ﬁ@ﬁobmqncﬂ\m&t@%argemn’@y“%1 ACK2,
I

ARy FUTONE R o o E R o B TSR EL o RERRENAK g the
&&éapéedo@mtajgw aimts meudependgn $id GUNAIBK lessage. The
receiving unit 920 may further be configured to
receive a response fromthe termnal 110 with a
Di sdorpingsoiodimeris iy MomSOBUsedliermagdulationeof khepencoded ACK

rﬁé'&fab@gc‘ﬁsk §L@ﬂﬁﬁ1‘& tdagark é‘f@é‘éﬁbg ngf %s%ta?n@ ﬂwt&é@’él@c%rﬁ?ellatlon

termn as been e sse

Rt nal 120. The receiving unit 920 may further be
configured to receive fromthe termnal 120 one

encoded DTX nessage when all the DL subfranes

t r a8 sPIeE Fodinenis QRASHsE useafdrde rEspettiye eheodask A i aressage for

/@&%fﬁéﬁésb&Q@Aﬁﬂég%(é R BTG A8k St?a@%nﬁt}’e& B\Ethk %rmlmh 20.

120. The' encoded message |Is nodulated into a
constellation point being different fromthe PSK

consk %Bxln@tfur@r\'érgmtﬂjlrﬁé}ﬁ’é QR |9 uE@d’@orﬁS@é"nd@ et b‘P"’SK constellatlon

nodul ati ng sai message. I n sone enbodi nents

RelT? Fegong QRIBI porsielRERN BOHb AT RLPSK | %\stﬂlethnspomt and a fourth
@ﬁ@l@%@ﬁsté!%tlgﬁ pHﬁl?Qn &%s@%ﬂo@ﬁﬁéﬁf@%eﬁ%’%e@%ﬁ}%ﬁﬁ id fsed for

these enbodinments a first constellation point

roeRuIgHNtN meeennskefé: DAk rep$sREP othe PeFIdsCansielatinn: raintip uprd for
H&@fhatloRlin tHeerRBeSd e K message for k subframes when k =1 or 4, the third

constellation point is used for modulation in the encoded ACK message for k subframes
when k =2, and the forth constellation point is used for modulation in the encoded ACK

message for k subframes when k =3.

In some alternative embodiments X-QAM may be used for modulating the encoded
ACK message for K subframes, or NAK message, or DTX message into a X-QAM

constellation point, where X can take on any of 272, 23, 2°4,...2"N.



NAK nessage, and a different second constellation

poi nts ACK1 , ACK2, ACK3, ACK4 of the multiple PSK
weoensheshati on points is adapted to be used f oPCT/RE2008/051427

encoded ACK nessage for different values of k . The

di fferent second constellati O'EéspOi nts ACKl , ACK2,

ACK3, and ACK4 rmy aII be di fferent fromthe first

‘58.”;?'%%' l[p%a"tgg H%egﬁoglﬁgn 3?96‘2&”"13?%%55@& g%éé‘ Addaldti8R of the

ardoddd ASt ressage dori RIBKransesysedAKonessagh) loaDiTdXmedsapghdénto a PSK
corﬁ%%fﬁ% A%Pﬁntrressage for k subfranes, or NAK nessage,
Ssage into a PSK constellation p0| nt. In sone
enbodi nents QPSK is used for the respective encoded
ACK f [
5 rressgge&%?erenat rqger%h rtugrg\bf%lr é"}??/% f?rg’iar%% %%ﬁ%%ﬁiedgemggﬁcw NAK
feport freay eerbomemented tr@&h or5e osedrequogESESisNgUch s a processor 740 in
. L [
t%?%p?@%%{rﬁbéegﬁ%%gﬁe g ltC ede} fq%?@g oﬁ?ﬁér&éﬁe&%ﬁ%é&ﬁb ttrﬁ@base
R8I arcamemleha%(lxﬁemmedm Fugturet%mgetfen‘m/dmcmnu?erprt.@ram code for
u [
;%e%jr(o?"%@QHGQ'ERﬁk%s OQ%J)BHeQéntﬁg)lugiérg g%ﬁ 8§Fgﬁwe+q%[§trﬁ%mfoﬂed above may
10 e e picyides ed afmmpmb@‘mragraanprpduqtkfer ieplaocke th tACKorm of a data carrier

ﬁﬁw?;qi%lng)t%erﬁrcg‘dégwc%ﬁg% \;&%Fr%mg tﬂe ;S)rres?nt stonﬁoﬁ Whéﬁi being loaded
Ieﬁ@db@i basergrtiore s Kagrghé terminad dp9. r@rﬁewomemd( m@ beaindhe foem of a CD

{ I QN DO] '
AL e B HERAROLN oy RS IR [ Py Tho
@aﬂmﬁ%rl qrmrﬁantqoaie ceniiwthenpatesbexerQuiNedray pbee pregwnt ¢ade on a server
i nmes, or
1> @%@i&sﬁggw%e%glﬁagg@ggg%ﬁf@% &(QI&M r%@?setnel | at | on
poi nt, where X can take on any of 2L2, 2L3, 2L4,
LN. | 178 | | .
ssed 73 TEneclorR b o RGO ﬁ"ﬁéﬁ@?f@gdﬁ%
lnityta, Areveaning aRsirbaiderfd of'or DTX message into a PSK
constellation point. The present nmechani smfor above
for handling an acknow edgenment ACK/ NAK report, may
20 pe ims assTt ayentnroaght bngedoio th@a@o\@rdﬁ@e@@aﬂ@efegr@drené@dlments
rB[JQ%ﬁér%@ﬁveé"’pmobi‘ﬁcétnﬁstaﬁﬁ@qﬂ@gleﬁfsr@éwg@gégd T"F@ﬁgref%re the above

epl cted ure pr ocessor
%ﬁdlrﬁﬁntaﬁhw@@ﬁb@ﬂ tagen ag &mittgdae $epPRiQ)thedngention, whlch is defined

t;fnggtag éndmggaa,ﬁgnputer program code for performng the
unctions present solution. The program code
nmenti oned above may al so be provided as a conputer
program product, for instance in the formof a data

carrier



carrying conputer programcode for performng the
present sol ution when being | oaded into the base

wGeanioesol10 or the term nal 120. One such carPCEBE088/051427
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be in the formof a CD ROMdisc. It is however
feasible with other data carrigrs such as a nenory
stick. The conmputer program code can furthernore be

pr ovj Ellglg,‘sas pure program code on a server and

dovvn d to the base stati on 110 or the term nal 120
renotely. When using the word "conprise" or

SRS g Rio BF USSP gD o
i n%@ﬁnbwtedi;@mamt ‘ACKH A" mesgdge tabdaee diasion [ &Y the base station
I .
o1 ATBEPLE AL LAy e, o
thén%tb@/@or@wﬁww thestapsgiioul d not be taken as liniting
the SCOfti égﬁfohngtH&Wr%Pasg eﬁtboﬁlquggddtl%qﬁeg%et& d from the

appending c thod 1n a term nal
12®ps¢ slatipr oMiOdfag an ACKnowl edgement/ Not

AC Knov\és?%g/@)ggg&%ﬁ%gh@ﬁga%?ﬁgﬁm%@rtcﬁt@ﬂ%@ﬁl Rs%n‘oo)rlsed in the

1 10) station e termna
beicagnted Mgiovs itk subframesliewraatiniesgivied s ngyst em t he

et ho%mdh%r% étttgeetractjisﬁeﬁ bgc ﬁ@@%@@ln(tﬁm(é})owm subframes is

nunber of assig ownl i n detecte
t h@swagf@dsas@prr@pﬂy(rmyeq @rqxwdm@@oamq tomibase 8166 (110) an encoded

V"thP@ﬁﬁe erf he K %e&’fw PERAEY A@Ko%%a%%%ﬁtp?@é’s k, the
d 5o i

in the c rames Is correct
re@éﬁ@éﬁmbwbﬁ@mesmhen each one of the transport

bl ocks, comprised in the k downlink subfranes is
estinated as correctl{ recei ved, providing (603) to

2 hMehaseacsortingle qaim fyhessin Eecpeibad AoKPrgassthg &iringr step of:
the k vﬂ#g?\fé'r@rﬁ?sthe Mﬁ%nmg%gm@g%ﬁsﬁégﬁmsawdvﬁ%kléubframes

, the nunmber of subfranes Ve according t
c| & ehtimatethas eetrpormeetinieceiver. Covivng €94 ethe breh statiar € 0) one

of en¥hiRA Wn%fsségfbefo? f@ﬁ%&nﬁ%%@le@%\hﬁeﬁgm' n the

number k downlink subframes is estinated as not

cor r edP® pneasiesi Alelt maspenA iginmryufedetsuahdhetibe parsdeliation point is

st abikeRd Ge%eﬁfﬂﬁg 8RR, BEGRAREr Wb%%@%@m@%&kﬁ&ﬁe&;ed and wherein
subfranmes bund ., and wherei n the encod ACK nmessage

g
i s mod® 59@296@1%% fegeagenie mashited veing @W%@itaﬂtm paint being different

sekgrtnd Cgﬁ‘d?&l'é‘tllbﬂ%oﬁl'ﬂtt‘,ét wolilB®a0e Bher uedd BHRfLaRESy said ACK
belmré%sggcekno edged, and wherein

3. Method according to any of the claims 1-2, wherein the terminal (120) uses Phase-
Shift Keying “PSK” modulation comprising multiple PSK constellation points, and
wherein the terminal (120) uses

a first constellation point (NAK) of the multiple PSK constellation points when
transmitting the encoded NAK message, and

different second constellation points (ACK1, ACK2, ACK3, ACK4) of the multiple
PSK constellation points when transmitting the encoded ACK message for different
values of k where the different second constellation points (ACK1, ACK2, ACKS3,
ACK4) all are different from the first constellation point (NAK), and where selected

constellation points depend on the number of received subframes k.



t he encoded NAK nessage i s nodul ated using
constellation point being different fromthe

weoenshesbat i on poi nt that woul d have been usedP¢DBE2008/051427
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nodul ati ng sai d ACK nessage. . Method according to
any of the clainms 1-2, vvherel the term nal (120) uses
Phase- Shift Keying " PSK" atl on conpri sing

mul ti pl e PSK constel | ation p0| nts, and wherein the
term nal (120) uses a first constel I ation poi nt ( NAK)
4f MdtieodhadcordimgetoRBig of threstlailvisat-8 cronpoising shevfuether step of:

trans C d

second oS (5T BER e LT Bl vt SRka e base
of stdtien (NQ)ihps bedSKissedst el | ati on poi nts when

transmtting the encoded ACK nessage for different

val ues of k where the different second constellation

poi Metbod AGKIding ACK2im ACKSnprialigahe alriheastep di:f f er ent

from t\M? & bitsuﬁﬁé}fﬁé Gah@hltl ¢ rBﬁJet'% b%w@a 20d oﬁ]‘ﬁ% Been

sel ect'ed CORSte oun fe' nu
r eeehabweg ubbe mdkprw/d/nge(ﬁhb)doam:mw sfiefiond 1 a(h);or@fencoded NAK

3 AR - : . : -
LA gD D { el 3188 Bhitlton po b
t r gifferdnt frenh tﬁe comsidlatipapeinsthat ivounld (hate hegn hees! fheeedulating said

§$<d },515 Met hod according to claim4 , conprising
the Ur t her

step of: when a DL subframe transmtted
fromthe base station ( 1 10) has been established to

é)el\/@trﬁjc%‘g%e o%eﬁ&a(%%}; i Héefuhﬁérgt%@' on ( 110)

one e nessa e, encode nmessage is
modul aab&ining{@%s adzmmhekb‘\aslgomepﬁnmx B higorditiie b@@rﬁtatlon (110),

f r 9{5‘ lﬁfgﬁregfe@éﬁtﬁ? tﬁ&' Pbﬂ;re\‘} Had %NHJMNLLQ%% &eﬁ[‘ sSRehes, and

ting nessage. cor di ng
t oW@B@'ﬁﬁh@ stmmsiaﬁ//sfgng RD6) manh&L sibpmes trao@vétemfr@@ the base

(Gg@lot‘? 1%%5% ?&m%' % Wgr:%@gg&nﬁv%gutpe ha n%lh@f rg?eﬁ\?ed DL

station resent e nu
pr éwweerﬁﬁ with theuPAal sigralgmh érdmtbne Sasd $tam<,1 18h@ detesrminenif any

thEreviotl U supRbAf! HadHeRE i8R or ot any DL subframes

transmtted fromthe base station ( 1 10) has been
m ssed, conprises conparing the nunber of received DL

ﬁsﬁ/iem&d\m(%te atnt)%f %‘déhﬂn@tﬁ &hdr&iR kS lbﬁa%% Shift Keying “PSK”

stati on determ ne any previous
s utsqugﬁéorﬁaed%@é\@ thﬁ> eeecdieérA%tnesszage Rk ﬁ@kﬁrm OE N message,

I(OoraIﬁYX‘PrﬁestsQEe ik B KlePstedrBdintuni f orm Phase- Shi f t

eyl ng

8. Method according to claim 7, wherein Quadrature Phase Shift Keying “QPSK” is used
for transmission of the respective encoded ACK message for k subframes, or NAK

message, or DTX message.

9. Method according to claim 8, wherein the terminal uses QPSK comprising, a first

QPSK constellation point, a second QPSK constellation point, a third QPSK
constellation point and a fourth QPSK constellation point,

wherein the terminal (120) uses the first constellation point when modulating the
encoded NAK message,

wherein the terminal (120) uses the second constellation point when modulating

the encoded ACK message for k subframes, when k=1 or 4,



Is used for nodul ati ng the encoded ACK nessage for k
subframes, or NAK nessage, or DIX nessage into a PSK
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wherein Quadrature Phase Shift Keying "QPSK" is used
for transm ssion of the respe Eive encoded ACK nessage
for k subfranes, or NAK nessa or DTX message 9 .

th ho%&_/,@%%%rtgé ?eO}m nal HZ% ;p.ses tpe%e t err{pwrp%ln modulating the
p0|em1t:od® &@Iémmtsmr dxcsnbﬂr@héatwhen kpé; amq a t h| r d QPSK
const e t L at i :

oi nt . va\%éfrngﬂ% Pe%?hwr}\atl n‘? S tt*%%{kr@lj S%Egt% feFJIOrlrg'tiA}h%H modulating
comm ehdoded dl@iﬂomesﬂagwﬁemk sntdnaahwswv‘@nt/hsB encoded NAK
nmessage, wherein the termnal (120) uses the second
constell ati on poi nt when nodul ating the encoded ACK

wmg@ aqnord('n@tmkﬁrrymﬂem claiven! -6 cwiierein X4QAMierused farmeodulating the

odUP a0 HesSAEGLAS R, EERBKTR b K EURR o 2 x

m&AMthstamowemeiwhemé qaertaherm anyld @2 ux8s2the.2"N.
fourth constellation point when nodul ati ng the encoded
ACK nmessage for k subfranmes when k =3. 10 Met hod

‘a‘c é@imd@copaiiwg@ anfy of tiee Jaiaisns6.1wigsreimimeneinifonxh 88K i gsed for

f
R RL Rls e enental Ak RS SaBRR o 0T
comﬁg%mtmpﬁ&wst%eﬂneo%tcan take on any of 2L2,
2L3, 2L4,...2 LN 10 11. Method according to any of

the clains 1-6, wherein non-uniformPSK is used for
Todunathpa i @ heseestaitered 18CKr he&cﬁ!ag@nfﬁcﬁmov@emmmm@ot or

mﬁcﬁﬁ&ﬁ%‘&em&ﬁt JQ(-E% /W@/ﬂ% arﬂ@séa@%?roﬂw £ ?ﬂ(wﬁ'%n?%% tﬁé b8 station

poi nt base“stati o
hantilQ) agd &e tA(I:mn@W a@)g@amwmmse@sn Aé@(ﬁmréu@@afmﬁ system, the

" AN ConTR S5 RABe ki@ term nal (120), the base
station OrTli1&10 eg ?he t er m nal %120) bei ng conpri sed

in a ts@lné{k’,‘iér(‘ﬁ@ S Mo §9whlith subtiemae EABEMYm{TRNFIORPIOCKS to
t heysSeRRBaqfi20)5e€ndi ng (801 ) a nunmber of downlink
subframes conprising transport blocks to the term nal

(120) ,reeeiviag €40A) frgm(tBe 29rntinad i 40 ene enerded| AGH pEssagfefor k
eng@ﬁ@ﬁth%%@S@ed‘ RCK‘?néééQ L 38R srisedi ol AnRRded stStmes

nmessage conpri ses , the nunber of subfranes
detected by the termmal (120) when each one of the transport blocks, comprised in

the k downlink subframes is estimated as correctly received by the terminal (120).

13. Method according to claim 12, wherein the method comprises the further step of:

receiving (803) from the terminal (120) one encoded NAK message for the k
subframes bundled, when any of the transport blocks comprised in the number k
downlink subframes is estimated by the terminal (120) as not correctly received,

the received encoded ACK message is modulated such that the constellation
point is selected depending on k, the number of subframes being acknowledged, and
wherein

the received encoded NAK message is modulated using a constellation point
being different from the constellation point that would have been used for modulating
said ACK message.
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waiboeases i s estinmated as correctly recei ved PYI/SER808/051427

10

15

20

25

30

35

termnal (120). 5 13. Method according to claim12,
wherei n the nmethod conprises tﬁy further step of:
receiving (803) fromthe termnal (120) one encoded
I

NP‘ éacﬁél&grm{'ﬁ% Q‘E&é@é&%% 82?1?L&{}%rﬁﬁm%y@%]Pé‘@éo%teHatlon
doxmlntsnarewbﬁ ferREK modelgtiomiatthel rdppivet AGHENAK mag sspg@@nd wherein

t
o o AL SRR Rl ot TR CRRORA AT s usoo
poﬁ@ﬁh$gn@éﬁé@ﬂﬁ@ﬁ@e@ﬂnﬁan@ on k , the nunber of
subfr n
R e e
poifSK ¢swistetjaiinrt painte it ufaddan thencetest ACK measspggior dtfferent values of
th@(twﬁ’é‘?é‘ltg Bﬁf\é%éwpE&g)nH%%qst%@Jtlo%%Htsag/A@% %‘%‘jl& ﬁ@ﬁB ACK4) all are

message according to an
12digrenifrereina firailcongiel@atipsRoipbAbAIe] dndtihene peleied cansdellation

Us%glnﬁsoﬁedjﬁgoﬁwélh%b in the recei ved ACK/ NAK

nmessage, wher el n a ‘irst constellation point (NAK)
of the multiple PSK constellation points is used for

H“R/Ie?f‘ﬂfooéj&grd\n%o@@%??e clZRg @ i4 %Bﬁ%Ksnﬁgﬁ%nfgsther stephof

constel |l ati on points
mul ti pleee’PsK( @ﬂ@lenmde@rf\l%mﬂssa@esfr@@é@ fegninghd 20), which

eneRaRL AKK ﬂ’f’e§§§&e|sfn%du¢§t&f ﬁ(@@koﬂs‘%l%ﬁ@n B&nkbé’?ﬁ@&ﬁerent from the

the different second constellation point
ACRENSIAEKSN PAICKUR! wPyid awe 8per esashior méﬁhatlmgesa'wi ASK message,

congkRlal Mt s@iraRf nshNEQ fr@rﬂ‘#hé/‘ﬁé‘sreestag’t?dnqqti @40 thleStermmal (120) has

constellation points depend on th

Nepﬁ%eﬁé@&hsﬂ fRyoe B¢ byfthe t@émmahﬂ#@ 12 1 4,
conprising the further step of: receiving (805) one
encoded NAK nessage fromthe term nal (120), which

Msdhad MBRIRSEIOAGY of endritsaiZeth. icAMgrising BlesftBherateref:

poi nt ﬁ@ana%(éd‘cﬁ)gfmnnﬁm ﬂ%@mﬁemﬂééﬁ*dp@ttb%b fPhMal (120), the DA
t hat woul d have been used for nodul ati ng said ACK

e ERAFRENINH B8 inmer f) praviews and A aie assisacd Pbraubfiamgagehich DA
st ki tﬂ,ﬂuied]by]tﬂé térﬁﬁﬂahﬁio?fcme@@blléﬂr?&k ahf‘@LQ@S}?ame%transmltted

establ i shed 'to be m ssed by the term na
Vet Rodhe bask %{?P@p t130hpgs baen Rissed. é}iymg)m_pgnqgthe number of received

COMPIdsSigRghehi8yifiiht e sﬁjngféd(?fom oAk isREiok 8PM).
Downl i nk Assi gnnent Index "DAI" to the termnal (120),

t he DAl
17. Method according to any of the claims 12-16, wherein uniform Phase-Shift Keying

“PSK” is used for modulation of the encoded ACK message for k subframes, or NAK

message, or DTX message into a PSK constellation point.

18. Method according to claim 17, wherein Quadrature Phase Shift Keying “QPSK” is
used for the respective encoded ACK message for k subframes, or NAK message, or

DTX message transmitted from the terminal (120).

19. Method according to claim 18, wherein QPSK is used, comprising a first QPSK
constellation point, a second QPSK constellation point, a third QPSK constellation
point and a fourth QPSK constellation point,
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transmtted fromthe base station ( 1 10) has been

m ssed, by conparing the nunber, of received DL

assignnents with the DAl signadl'ed fromthe base

stati op 10 C t f

o1 i e ket ot TR AR B Al ot Plcggea nak

I smeseagd, or nodul ati on of the encoded ACK nessage for
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const o/ TREN K psoh coaRoRRBp rSl NS i T fhefgoces
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2 detred darrdinssto gy, of itieesiaing 12HES, sbersimXcohdtiebisett foomodulating
point f t .
ne'tsﬂseaeﬂé;ﬁ é‘osﬁ Krﬂ%sfs'ggg%rqgévb%ﬂah% A}Q\loﬁrg{]ﬁ\%,gg%e\?mggpgf rqnessage into
the % @AMjccmtwtamn raintowhersi Xtan wkase@ny of 2t d08.a2"¥on2"N.

in the encoded ACK nessage for k subframes, when k=2,

and wherein the forth constellation point is used for
%M@Iﬂmdl aneoiding theng o SeaiaimeK 2nés shgesiT oen- Mnlﬁumﬁ’%ﬁr@sused for
h
1o" 1gblém%ré§ngthg% c @Kﬁi%gégéoﬁgk%gbwl e ?\ﬁ@( RE&IHE, or DTX
enowdeeATR mBSKagastetatiok poithf r ames, or NAK nessage,
or DTX nessage into a X-QAM constel |l ation point, where
X can take on any of 2L2 , 2L3, 2L4,...2 LN 2 1.
A% t\nearaageroei(Ae0)tio adeyniod! (120 for pipYiging 2n P& Kngdedsiement/Not

noﬂcﬂé%&ﬁl@%@nﬁ’eﬁ% AéKVWﬂ( fn%ss%?e L ubad ét%ﬂor?ﬁ 100N &he base station

enco nessag ranes, K nmessage,
or (@W%@&@dg@nmaﬂt(éw tresrg camstsed ime Iqﬁwomnwmcat@zs sygiem, the
ar [ ARGeBRMn %ortnSﬁéThgﬁ‘al (120) for providing an
ACKnow edge cKnOV\A edgenent "ACKTNAK" nessage
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t el econmuni cations s
an establishing unit ( 20) conflgured to establish whether each of a number of
transport blocks comprised in the counted k downlink subframes is correctly received
or not,
a sending unit (730) configured to provide to the base station (110), an encoded
ACK message for the k subframes, which comprises k , the number of subframes,
when each one of the transport blocks, comprised in the k downlink subframes is
estimated as correctly received,
the sending unit (730) further being configured to provide to the base station
(110) one encoded NAK message for the k subframes bundled, when any of the
transport blocks comprised in the number k downlink subframes is estimated as not

correctly received.
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estimated as not correctly ecelve . 5 . The term na
arrangenent (700) according to claim22, wherein the

§f$'T(Fll'eri&nHHéltarr%%é@r%elﬁtl{ﬂ)@ed'ccbr%irﬁjgef hguF agmis%{?g M/I'%tr&n the

t he encoded nessage such e const
poitering (5) écadapterbivatsgifvg< erdklation ermprisifigenuigple PSK

SU%HS’%@%%H%% %Hm\@#@ﬁ%%rﬁﬂg %r@gaap’iea Reuse

sendi ng unit further is configure a e

the ertbigber aﬁ%@@igal\lﬁﬁ @@tf@dngltu@mp&% mstﬁﬂﬁmn points when

beItr@gsrqlufrfgethsréhcesdéarmﬂa%ée %lnbatlon poi nt t hat
woul have been used for nodul'a |n§;;1 sai d ACK nessag

24. Tff@foréf‘h‘ief?QPd ﬁﬁrﬁiﬁ@@ﬁ%ﬁﬂ'”(ﬁ aé\@&ﬁdﬁﬁﬁﬁfﬁcﬁﬁ)fﬁd*ﬁe multiple
cl @S@C&%tea%loﬁ/\&ﬁﬁ@'\Aﬂwehhr%nér%tﬁr?gf ﬂb%ko&e%%K'n%s@Q&@Fo?glfferent

to use PSK nodul ati on conprising nmulti

Lo NaB DBk 1R e GHTBTerR SRR ecBR e Rl AT AMSIKT (ACHR, ACKS,

| s amlaphedrd Graeat @orfnltme%ﬁrsp%ﬁe%b@# PR (Fzzsmfan& WAYe B selected
the multiple PSK constellation paoints wh

tr aﬂ%%??'{aﬁlpﬁ@OtnF?ed%%%e@@dhmwnﬁ@s@‘a@@'vegrwbaamﬁé.kent
second constellation points (ACKL , ACK2, ACK3, ACK4)

of the multiple 15 PSK constellation points whe
4% dAe ﬁ%rwn%@"?ﬂ%efe%éa%(a ageRdRgde slgan ﬁérwmrﬁméh% fgrminal (120) is

vabtgsie@to Ksehaa®atne PHbdd ShiftKeymgCaHEICRRERLING! 4 ARt QPSK
poi nts (ACKl A CK3
constellation point, a second QPSK constellation point, a third QPSK constellation
point and a fourth QPSK constellation point,
wherein the terminal (120) is adapted to use the first constellation point when
modulating the encoded NAK message,
wherein the terminal (120) is adapted to use the second constellation point when
modulating the encoded ACK message for k subframes, when k=1 or 4,
wherein the terminal (120) is adapted to use the third constellation point when
modulating the encoded ACK message for k subframes, when k=2, and
wherein the terminal (120) is adapted to use the fourth constellation point when

modulating the encoded ACK message for k subframes when k=3.

26. An arrangement (900) in a base station (110), for handling an ACKnowledgement/Not
AcKnowledgement “ACK"/“NAK”’message from a terminal (120), the base station (110)



ACK4) all are different fromthe first constellation

poi nt (NAK) and where the selected constellation
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t erbinChaICO(TmlSQd instha dajoivaidink subirsenets ieeestonatedhas correctly recelved by
co ' oi nt when nodul ati ng the encoded ACK
rt]@éagkzrh%fr(qEo)gubframas when /c=3. 26. An arrangenent
10 (900) the recebarspusit @RDplurtherlbelr®) qorﬁigurehanmdeh@ feom the terminal

lfArgm Q ﬁ g%rﬁngﬁ td%gfﬁ% %Lg?%%gase rtal oggzj Q%?Ow&sgrgﬁd the
t etransrdrt flacG)cobwiringd tothpnusddr k downltnéd sebbrameasn iscastimates! by the
sy%rg‘r@r?ar,]y}m?gagbi%ﬁetcgg%cg%gngenent (900) conpri sing:

a sen I'gured to send a nunber of
downl i nk subframes conprising transport blocks to the

: Lo : Caured t
15 VEaBPURss pofon @i 00 BB f S A8 Mg = 1©
nessadee feneikngsubt (9aarisrthers configncasdiedesadie thessageed ACK

i erﬁ%s%égfé &H%Hiolaﬁlamﬁ ttqat tﬁéjpér%?eqﬁﬁorfﬁ&ﬁ%eggngyoﬁ pethe number

en each one
bl @&R@frammlr@@phnﬂwbﬁee% aghdwrilere¢ik subframes is

esti mﬁggeﬂﬁn?%ﬁ §Pz‘o§ %(t@gpg' F%uﬁé(d theckice YH CBQQ@Q)XK message

: 10 the recel v bel ng
20 obE@@énQﬂeﬂa't%wm@@ coastailaiian ppm@@gemgrdeffeémicﬁr@euthmmnstellatlon point

rreﬁ?a"t‘%uqugv ERRek u§é’@fcfr“r‘(¥6§ﬁ;la@|‘f€%ﬁ%0l¥men any of the

transport ocks conpri se nunber k downli nk
subfranmes is estimated by the termnal (120) as not

f@ﬁﬁ@%%gé’st'aﬁ&r?a%gﬁgen@tg%o&;?%r@ ‘?o 5%@5 B8Nyherein PSK modulation

arr angenent f accor wher el n
comprising multiple PSK constellation points are adapted to be used in the received

25 ACK/NAK message, and wherein
a first constellation point (NAK) of the multiple PSK constellation points is
adapted to be used for the encoded NAK message, and
different second constellation points (ACK1, ACK2, ACK3, ACK4) of the multiple
PSK constellation points are adapted to be used for the encoded ACK message for
30 different values of k, where the different second constellation points (ACK1, ACK2,
ACKS3, ACK4) all are different from the first constellation point (NAK)and where the

selected constellation points depends on the number k.

29. The base station arrangement (900) according to claims 26-28, wherein Quadrature
35 Phase Shift Keying “QPSK” is adapted to be used, comprising a first QPSK



the receiving unit (920) further is configured to
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sending unit (920) further is ﬁpnflgured to receive
t he encoded NAK nessage 0 bei ng nodul ated using a
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. 29. The base station arrangenent (900) according to
clains 26-28, wherein Quadrature 5 Phase Shift Keying
"QPSK" is adapted to be used, conprising a first
QPSKconstel l ation point, a second QPSK constell ation

point, a third QPSK constellation point and a fourth
QPSK constell ation point, wherein the first
constellation point is adapted to be used for
nodul ation in the encoded NAK nessage, wherein the
second constellation point is adapted to be used for
nodul ation in the encoded ACK nessage for k subfranes,
when /c=1or 4 , wherein the third constellation point
is adapted to be used for nodulation in the encoded
ACK nessage for k subfranes, when k=2, and wherein the
forth constellation point is adapted to be used for
nodul ation in the encoded ACK nessage for k subfranes
when /c=3.



