1 METHOD AND ARRANGEMENT | N A TELECOVMUNI CATI ON SYSTEM

TECHNI CAL FI ELD The present invention relates
to a method and an arrangerrent1 in a base station and 5
a method and an arrangenent in a nobile termnal. In

particular, it relates to the handling of a

"ACK"/ " NAK" nessage provided to the base station by

the term nal. BACKGROUND A key requirement on Long
Term Evol ution (LTE) currently being standardi zed in
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15D fferent allocations of the remaining subfranes to
UL and DL are supported, both allocations with 5 ns
periodicity in which the first and second hal f-frame
have identical structure, and allocations with 10 ns
periodicity for which the half-franes are organi zed
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15 correspondi ng Physical Uplink Control Channel
resource (PUCCH) in case that the ACK/NACK is
transmtted on the PUCCH The PUCCH resource may al so
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According to a first aspect of the present invention,
the object is achieved by a 35 nethod in a term nal
for providing an ACK/ NAK nessage to a base station.
The base 6 station and the term nal are conprised in
a tel ecommuni cations system The term nal counts the
nunber of assigned downlink subfranes detected from
the base station resulting in it The terminal then
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According to a first aspect of the present invention, the object is achieved by a
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7 to provide to the base station one encoded NAK
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transport bl ocks conprised in the nunmber k downlink
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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

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



al | ocati ons. Figure 3 a, b and ¢ are schematic
diagranms illustrating enbodi nents of the invention. 10
Figure 4 a, b and ¢ are schenmatic di agrans
illustrating enbodi nents of the invention. Figure 5 is
schematic bl ock diagrans illustrating enbodi nrents of a
16QAM constellation. Figure 6 i.s a flow chart
illustrating enbodi ments of a method in a nobile
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term nal should ideally report a NAK since of the
subframes is not 5 correctly received (in fact

term rrAlce fsrERPer REregg¥eARMEPK shdrames dﬁ taﬁrﬁmttee\y@ﬁn@f‘y‘\CK is
24 arafenmde, Hunrotdaied)a NAK & thaseitet ahé basdkasatps dan acks, cfeduce the
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nessages IS recelved, say
Cé‘ﬁ%\f@@§|%e Wt@q&p ty;p{@alb{mesotpat at least one subframe has not been correctly

25 received. Furthermore, as compared to always feeding back the number of received
subframes, uplink performance is improved since a smaller number of different messages
are possible and hence lower uplink signalling is needed. This in turn implies that the
signalling is reduced and that the detection of missed downlink assignment is improved.

30
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:



10 assigned subfranmes k' and can in this way detect if
the term nal m ssed any downlink assignnent. Figure 1
depicts a wirel ess tel econmuni cati on system 100, such
as e.g. the E- UTRAN, LTE, LTE-Adv, 3rd Generation
Partnership Project (3GPP) WCDMA system 15 d obal
System for Mbil e communi cations/ Enhanced Data rate
for GSM Evol uti on (GSM EDGE) , W deband Code Di vi si on

e M A B C e e

Br oadbandel¢ddvB)unicatien $ysteeconmuni cati on system 100 may
use TDD or FDD and conprises a base station 110 and a
term nal 120 adapted to communi cate with each ot her -
ovigigurg 2r ading bt prematigbloclodiagra@s Bysteatiag anpedments ohggpociation
be a Nod%Beacmo@/NQﬂt%Bb@&m@wuh ah DIk BeifuRTeotifotdifferent UL:DL
capabletﬁ mTunlcate with a termnal over a radio
channel Ph4P"'M8y be a TDD or FDD radi o channel. The
term nal 120 may be a nobile phone, a Personal Digital

n . .
ne%a%%% bahllgF Ca%rg cngﬁgmc Qﬂ?ggstt{g@ rﬂﬁod’ﬁﬁg&tggnﬁé invention.
station over a radio channel. 25 The base station
13 1que @S aHARG @8 & NRKidY/aHS IIdratifd ethBetfihedto bf the invention.
certain uplink subframes, for transmtting data
packets over the radio channel 130. The data packet s
arfgure anspehéreatio todkraaysqos tludiatoksmbvdirhénts st @AM sonstellation.
over the radi o channel 130. For this purpose, the base
station 110 schedul es a nunber of subframes to be )
t riggerbt iseflavochend!iustatingtsmbedineants of gl mether injarmepilgiagminal.
ijgressage is received fromthe nobile termnal 120, the

b e station 110 retransmts the non- a kno
& hols AP NG9 e bR AOPRLBEN B TEdpe termina
m)bl | e t erangealenl20 or until a tinme peri od expires,
vvhi ch tinme period may be a pre-determined time period
For a given uplink subfranme, a nunber of
d(ﬁ)@‘w‘i3 ﬁk'S§Lﬂﬂwr@Wés"USU@W@@P%met”ﬁa?f@rfﬂ‘tth%fb'nfaﬂ?ﬂ?ﬁtsf?éon
>doase station 110 to the termnal 120 is associated. In
chan car s.a DL .
S Tene Thoua e SR HRR Ry Ca BBl a6 3sF Pt
certai n bdltargenientl channel resource. In an exenplary
case, ACK/NAKs 5 fromup to K DL subframes are to be
bundl ed into one UL single subframe, i.e. the bundling
WiRFIAW-ERO RBPCRESTIRNDL subfranes. The DL subfranes may
>sbe nunbered from1l to K Wthin this set of subfranes,
the e deB c n assign ansni ssi ons, to
G ven 156 DEsH e TR D v POl & Gon T g
c adajited twetenfern sfid anedhddl, fdt @lomalirgpta applaes statien, isbithust ara¢NaiieB,
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rent rent su frarres
a§sy@IMenishdvsroegn NfissednT heurrppant invertion alse refatpsriea Paethqddn a base
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hHCBFBE ¢ ErisebaTaTiaof BoR Ao e S aeg Ean ol whether
Kede ol sevBiagasstynientd theveseemardsed ofheandbbds dldlarrangements may be

??pt‘;{xtg%ifc'i o the MERIGE %dhea{htbte{i’ h§ogcenari o 15 the

rane I n eac rane’ i s associated to
two DL subfranes, i.e. K=2, while the second UL

subfrane is associated with a single DL subfrane, i.e.
K=1. As nentioned above the base station 110
transmts data in k' subfranes to the termnal. The
term nal 120 at the receiver side will attenpt to

detect and decode DL assignnents in each DL subfrane.
This makes it possible for the termnal 120 to keep 20
track of the nunber of detected DL assignnents during
a bundling wi ndow, denoted k. In some enbodi nents, the
term nal 120 conprises a counter. For each DL subfrane
in which it receives a DL assignnent, the termnal 120



The termnal 120 will further attenpt to decode the
transport blocks in the DL 25 subfranes in which it
has detected a DL assignnent and by neans of Cyclic
Redundancy Check (CRC) estimate whether the transport
bl ock is correctly received or not. Now, the term nal
120 knows how many transport blocks that were
successfully received. CRC nay“al so be used for

d ,

Down! 1138 DHEE TR el E PARETREFGEER 58 apnment ang
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bﬁé'gg'?g?tl on 110. The encoded ACK nessage al so
contai ns k, the nunber of subfranes acknow edged. In
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station recelives the transmt nessa

b&utfiames fonisgmenuiting\dgtaprchets osr ﬁg,f@@lo climareb130. &, gﬁ dﬁt@ packets are
b&bmﬁedmafwhs;b@n BIBcKEARSInfs UINEMbES oV &R n48id chbffes! D3 For this
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13growledoerhiaieths mahile terming! E3fhorapiisatinee Peias! axPres, thish time period
NKEDeE atre-assir@inedltimbpbrgdres k', and if the received
nmessage does not agree with the nunber of transmtted
subfranes, the base station 110 can detect that at

| east one assi gnnent has been conpletely m ssed and
retransmt the correspondi ng subfranes. 30



In sone enbodi nents and for the case where the
termnal 120 knows it has m ssed all DL assignnent,
the termnal 120 nay respond with a NAK in this case.
In some enbodi nents, the termnal 120 may choose to
respond with a D scontinuous Transm ssion (DTX) which
means that no response i s (i ven 12 According to
some enbodi nents, the term nal 920 responds to the
base station 110 | east o
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The termmal 120 w1|| further attempt to decode the transport blocks in the DL
25 subframes in which it has detected a DL assignment and by means of Cyclic Redundancy
Check (CRC) estimate whether the transport block is correctly received or not. Now,
the terminal 120 knows how many transport blocks that were successfully received. CRC

may also be used for detecting DL assignments.

30 In some embodiments, a Downlink Assignment Index (DAl) 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 DAl



ACK1l or ACK4, 30- ACK 2, and ACK 3, or in another
exanple: NAK, ACK 1, 13 ACK 2, and ACK 3 or ACK
4, or any other suitable conbination. In the

enbodi nents where DAl is used, the base station 110
signals the nunber of 5 previous and/or future

assi gned DL subframes within a bundling wi ndow to the
term nal 120. As nentioned abové, the terminal 120

can, wh [ as recei tiple DL.assignnents,
cotht e e ARETL T PE el Bn Sy R B0 SR UR Bhpugrame hes
I nb¢dmemiB¥dd droosee whet her it has m ssed any DL

assignments. In an alternative enbodi ment, which is

sui tabl e when a DAl is used, ACK k 10 represents an .
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nmo¢hEr A2reapdsipding s3ia ACKaessaad ir apx X isheed.ast recei ved
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The base station 110 receives the transmitted message which can be either NACK
or ACK of k subframes, where k can be between 1 and K. In case a NAK is received, the
base station 110 knows that at least one out of the k’ transmitted subframes have not
been correctly received. The base station 110 will therefore retransmit the k’ subframes

25 accordingly. In case an ACK of k subframes is received by the base station 110, the base
station 110 can compare this with the 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.

30

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.

35



I's nmodul ated into a PSK constellation point. If
receiving this ACK nessage, the base 25 station 110
will understand that the term nal 120 has m ssed any
subfranme with a nunber above k and the base station
110 then retransmts the m ssed subframes to the
term nal 120. For exanple (A= correctly received, D=
m ssed): If S1-A 32-A -A, 34-D, the termnal
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encoded NAK nmessage is nodul ated into a PSK

consPeFk(atragrehihe H?ngr?@d(ﬂ-\rﬁq erent fromthe PSK
canspek AkéraRe rkMat bl E@i@rﬁndﬁ@l\ﬁerb eieteciesadd fratt the transport

nodul ating an nmessa e sarre way as being
descl:"ioﬁ‘gﬁl)g%ﬁ‘?fgg(ﬁﬁ?ogr\% g déﬂ:é tp S for the
SCEeNACIKJS, fahteaca s]s()hat@.DlAaséiiﬂm&nts&BerA de®dted and thevttempport blocks

1-A - - 4- or when 31-D, 32-A, 33-A
1% - AE)asgt%g R\e d%%og?hg grrdﬂéﬁt?ﬁ ;

is case the base station 110
wi Il not know which subframes that were not received

by then t&¥dm Qﬁbodlr%Qnts Fﬁ’@te’ﬂﬂﬁﬁl Qb&ﬁéy%ho&éé)toﬂ‘ﬁyrespond (DTX) when
therefore retrans

84*‘%}% RInG! }%Qé(rﬁwﬁmqt ﬁée%t RB%WS|gnmenil§%3k§éceﬂ Jy¢5e8; as er}%bled by the
t hairgas enesbAltin t1e Ol18ssigaynestlifedet 8 psesest). affurlhermqrﬂaﬂ rsay 3s0

2(5 h%ogé’ae{% %%115 W?‘JA@ 1”9’!'&@43\5(5%@2%1%&% mégmoer@iﬂd

above, i n nment s Rtracko
hoanbesitgerinee ampéditiopel messpea fas DTeanddhare A5 thaniy
begsssagsd. gned resources in. By inspection of the HARQ
e K i o B B LR ) SR, av e
meaning of different messages may then be slightly different. For example, with K=4 but
25 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,
30 - ACK 2, and
- ACK 3,
or in another example:
- NAK,
- ACK 1,



In sone enbodi nents, a bundled ACK/NAK is transmtted
fromthe termnal 120 to the base station 110 on PUCCH
together with a Scheduling Request (SR) or a CQ
report, or in general when the PUCCH resource can
carry a PSK, then the nodul ati on al phabet 25 used can
be taken as K+1 PSK. The following fornmul a may be
used: S_k = exp(j*2*DL(K+1)*k) Pk=0,1,.. K

wherein | ckr%r é Kis the total nunber of possible
subfranmes |Aﬁ: @"Bundl i ng wi ndow, i.e. not schedul ed
but possi-blacKk ®osabedul e, and k is the nunber of

sub ranes 30 ow edged in one encoded ACK
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mn O P(NAK-> ACK i) < mni/,k) P(ACKj-> ACK k)
25The probability of any transmtted ACK nessages
being interpreted as a NAK is to be | ower than the
probability that the nunber of ACKs is m sinterpreted.
The above expression represents that a specific nunber
of ACK subfranes fromthe ternm pal 120 being

m sinterpreted as another nunb of ACK subframes in

the base ti sQ.that th r of. . NAK, bei ng.
decoded 58 ang2ah Ptk SR bt PR ardyis oa dfon 110
event 30witthat AOKd, B&dusessudbremd d dvasshelast dogecty@rceived gebframe.
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onl'y 1 og(K+ TS can be used since the nunber of

subframes is only encoded when an ACK is transmtted.
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257 B854 S kel 2 k] PSROIERoRRuA ol oy vE 208 O
term nol ogy from 3GPP LTE has been used in this

di scl osure to exgmpkpfybhgki-aenki®n, «t his should not

be seen as |lim t he scope vent i

imting. pe of the 25 i on to .
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diraesraiged som 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

35 on NAK->ACK error then on ACK1->ACK2 error.



The method steps in the term nal 120 for providing an
ACK/ NAK nessage to the 30 base station 110 accordi ng
to sone enbodi ments will now be described with
reference to a flowhart depicted in Figure 6. As
menti oned above, the base station 110 and the term nal
120 are conprised in a tel ecormunl cations system The
met hod conprises the steps of: 17 601The term nal 120

counts_ the nunber of a i nk

det ec AP BHPRE? b‘ﬁ@%r?‘?%{?oé‘ﬁte 6" A u’%’é?% ACK3 and
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st BeiPase ﬁi@“éﬁ%‘ﬁé&*@é@%@“ 8y éaF‘Sr‘“a[PHlé‘g Lnction is used fo
subf r egEre 3ERAOVEK noB-BBIRY® Rsmmnsismok dediCtingadifferer @6K

%@3‘#@[ 4B BRts for hg@(f f&&eﬂc@gﬁ&@&%me@ﬁ ACK1 and ACK2 are

e cons at1on
s eplecdddrtie peayirorg NeYK tken frére eacidiber t@pe ablbheyere 8i9Be rﬁ@.ﬂrement

18CENQRk SABRD P Bkn 0}4\'2@?(1&%}@»@5 echJ? efﬁerﬁﬂﬂ@pé?fth@k@tﬁkﬁ be placed

conprised in the nunber k downlink subfra
est PSR i A SinpR it Isdot §%@iefy)}h@t@@ S qyé(fubf{%estvgﬁ &1 H\éslseq_ gpthe same

Magméthe \ WAk -NTK E ACBdeh JKAKvimestRget focr minmeunk

subfranmes bundled to the base station 110. The

encoded NAK nessage may be nodul ated usi ng a PSK

const eRdgatdingrthpeirert reglicemeints, i terfmesr & IMr(DTXGTHGHIEl. epibiat a missed

1§ o%fgﬂ;nleﬁttlé waﬁ@r’&@te& Hakcnay! hghw R ﬁ@;hé’rStﬁQn fnelcorresponding

ati ng sal This is

oprleg@jfﬁgpen 9@3Br Nﬁﬁ M%SS%T%@H? ﬁ'@l“f’( %W'lqrﬁ%(pfeéq,dlﬁsr{gclm.ffbexample,

Megyie @Ribability @r(qumAm»k) Wi rgptﬁ@éﬁts {he densr provdbility thaha trimsed DL
base. stati.on,110

r Che SRR RuctRdianeP bR TR b e Bt Rlpreas e
DLprsipaflityafsAK-2B.CK) Wthh represents the probability that a NAK is mterpreted as an

20 ACK is of the order 0.0001-0.001. The encoding of the messages may then be done so to
exploit this. For this purpose, an alternative embodiment is to do the encoding using non-
uniform K+1 PSK where the distance between NAK and the closest ACK point(s) is larger
than the smallest distance between any two ACK points. This means that

min_(i) P(NAK-> ACK_i) < min_(j,k) P(ACK_j-> ACK_K)

25 The probability of any transmitted ACK messages being interpreted as a NAK is to
be lower than the probability that the number of ACKs is misinterpreted. The 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

30 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.



606. This step is optional. In some enbodi nents the
termnal 120 establishes if any DL subfranes
transmtted fromthe base station 110 has been m ssed.
In some enbodi nents where a DAl was obtained in step
605 the term nal 120 conpares the nunber of received
DL assignnents with the DAl signalled fromthe 30base
station 110 to determne if any®previous DL subfrane

has been m ssed or not. 607This step i i, 0

D DL e dhanpvanan voiaamanrneas br S Bka ARKY na NaK

ha&irkge@mn:g@timlé ﬁbmgbtta@eche Fijuss€dhut bbieg beendedad 3 ATKs.
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a @BKNAnstesinddriptncipeiantilubedtedindiidure fe gt beingpxiepdedig ACKs
onstellation point that woul d have been used for

nodul ati ng sai d ACK nessage.

. 608. Thi s St‘S\E‘ i S K such as
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Eu@fg.f ﬂimwkljl&ﬁ_ig@e $Ehowed cémmgmmﬁe Asmtainlo ACKEQtHeasme

een establlshe m r
or G I A LB ek AR R asACkT AT RURG AGH, AER0, ackin
Di ACISTR, IAQKO B SATK Hin 8 GKS S, ASPK16DaX! NAS B plausiddn 8 flEgAMsconstellation,

hi l ' i Mhamset of th
P N b e o
A 81 erent target

1115 enusteliation peivis-Ase HeItbwith GstpRCERICEIEA, SOPRAC IMEP
128rdrpyorRbiftwisde one encoded DTX nessage to the base
station 110. The encoded DTX nmessage may be nodul at ed
into a PSK constellation point being different from

t he PSkusanstjet bextefitof tpoinventioh itthatdhd slgneding ireducads gtead of

1f oéigr@ﬂﬂﬂ'l&}t(é@%ié frhidn AQKGIFR8YEnvel Riformation on both ACK/NAK and the
number of received subframes, only log(K+1) bits can be used since the number of
subframes is only encoded when an ACK is transmitted.

The present invention may, of course, be carried out in other ways than those
specifically set forth herein without departing from essential characteristics of the
20 invention. The present embodiments are to be considered in all respects as illustrative

and not restrictive.

It is to be noted that although terminology from 3GPP LTE has been used in this
disclosure to exemplify the invention, this should not be seen as limiting the scope of the
25 invention to only the aforementioned system. Other wireless systems, including LTE-Adyv,
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

30

steps of:



In sone enbodi nents, the term nal 120 uses PSK
conprising nultiple PSK constellation points. In sone
of these enbodi nents, the term nal 120 uses a first
constel l ation point NAK of the multiple PSK

constel lation points when transmtting the encoded NAK
nmessage, and different second constellation points
ACK1, ACK2, ACK3, 20 ACK4 of thé nultlple PSK
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const elid adiawy PYeRdin@ bRl k ahé UMb JRBSIfafRE Biay katrioafedged.
point. In this enbodi nent, the termnal 120 uses the

first constellation point when nodul ati ng the encoded
NABO4Te S& Beregnytof thestenepmt [35cks enspasddan themupmbient dewreink subframes

1§mdU| atlé ?[% ﬂai@oa%%?g&ﬂecﬁfﬁ < aa, qgéetef F\alkl 28 Wy R8BS one encoded

conste atl on poi nt when
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X- QAM frorduratiog bad AGH rtéssagmcoded ACK nessage for k
ubfranes, or NAK message, or DIX nessage into an
A@AM constel | ation point. X can take on any 21' 2
This is an phiicgBrRACR DB AERPRTTRES 187 IFrHR ?@d“%%@a'” a

non- Unlﬂ%ﬂinﬂﬁ};l?&&dnﬂfenﬂﬂd@* mAlﬂﬁkorh e ke em@dgthxmﬁese
nmessage or S r S or NA IEESS me
into a eﬁ@k"'&?ﬁ‘gﬁt &\eﬁ:%i”?fﬁ "gBiERt Heo”“B’g"ref 89%6‘{ 'AE Fre ﬁ% assigned

st eps dboswdfréroes.provi di ng an ACK/ NAK nessage to the
pase station 110, the termi nal 120 conprises an

arrangenment 700 depicted in Figure 7. As
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
30 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
35 station 110 one encoded NAK message. The encoded NAK message is modulated



15 nmentioned above, the base station 110 and the
termnal 120 are conprised in a telecomuni cations
system The term nal arrangenment 700 conpri ses
a counting unit 710 configured to count the nunber of
assi gned downlink subframes detected fromthe base
station 110 resulting 20 in k. ,The term nal
arrangenent 700 further corrpr|§ s an establishing unit
720 conf st abl l

of tr an'Et?%\'uéﬁgF%’éf? at&og rPﬁ Eenag Iglﬁgrt% { ef?oggmegSKacl?ﬂHgE%n point that
downl i nkoddibdvedires usesd foomo@(tatilng spiddéikveelssgge-not . The
establishing unit 720 may further be 25 confi gured to
establish if any DL subframes transmtted from
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downl i nk subfranes is estimted as correct L‘?)éﬁr ecei ved.
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bl ocks downl I nk
subf r anesniugedior MedelaiingasgidfeK t"@ﬁ?a@@t |y received. The
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Jf’?éd &g)séﬁ%jlgn? dﬂﬁgf %nd H t?enru.ﬁl\t;e? B%EélVeed subframes k.

nay further
confl gured to provide a response to the base st ation
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encod message en a rames transmtted
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3071 H8&dge O TXNEOEge DTX message is nodul ated into a
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nodRsid comgeliatiordpd@Ka sesmed GERSK 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

35 constellation point when modulating the encoded ACK message for k subframes when k



20 In sone enbodi nents, the termnal 120 is
adapted to use PSK conprising nmultiple PSK
constellation points. In sone of these enbodi nents the
termnal 120 is adapted to use a first constellation
poi nt NAK of the multiple PSK constellation points
when transmtting the encoded NAK nmessage, and a
d| ffer ent second const eI I ation %0| nts 25 ACK1l, ACK2,
ACK4 o | e, PSK |l ati
Aot Bt eqni e PeRb St e dus o ROk RbSsage for
di §dberaees whah kes, of the foﬂ’dtfecqhsfellamernomswb@nmodulat'ng the encoded
COREk Bld: 2048 POiifloeAQkn (AGK2, ACKS, and ACKA may
al 17be G i%eren romth irst constellation point
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on they f&%@&‘{ e é}ﬁbcrd%ﬁ@t M%derwrka‘l L SERE- QM BPhbBeulitrig nmnaicoded ACK
arr angenent further c a recejyvi ng
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future assigned DL subfranmes. In these enbodi nents,

the establishing unit 720 may further be configured t
conparlhsgme kebadimsats tsf tepreipal 128 gseLnAsS1iIfgHIBRK r\KSM"H'*‘“”Q the
16 hencDhbg RERMA:85L hPRsEHIRRASE NHKedhb&¥agd JH DTX message into a PSK
determne if_ any previous DL subfrane has been 35

i S¥aR!igionpgint. 21 I n some enbodi nents, uniform

PSK is adapted to be used for nodul ating the encoded

ACK messagde | g{%é%ﬁgé)%té?slgﬁ%v? Cdr ﬁ%lrﬁfﬁ@?’%NAerQBﬁge to the base

message 1 nto
entetibingnt e @mtm@wa@a@ﬁ&r@em@m 79§ depigrdiinsFigure 7. As

12034 RA4 bR, M%%QSJ &ktidnNe 0P RRCkHNiBal &R0 QEtesbriiked in a
message for k subframes, or NAK nessage, or DTX

m@?&@’@mﬂ“&ﬁ%‘?ﬁsi’%ﬂ“by the terminal 120. In a specific
enbodi ments the termnal 120 is adapted to use QPSK
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second ation
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>®0hmt . I n this enbodinent the termnal 120 is adapted

to use the first constellation point when nodul ati ng

the encoded NAK nmessage, the second constell ation

poi Nt Treaernimad atratdengent HED fericerdechpAs anesstaptjshifgounitkr 20 configured

S utg trs%\'%ﬁs% Mé?lge léa{;ﬁl‘ofoe{ Lﬂ’nbeﬁ' Bﬁtr%gé&fgﬁ%%%oﬁ@n@éd iR rt’he counted k
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2?%0%9%@@ b é@éﬂﬂk@ﬁ bﬁEQDE BevrenrRdedshiKd BmIAg Badetitatién 110 has
frames whe I n sone enbodi nents X- QAM

|sbel?§é‘8fs?96’r m)dul at| ng the encoded ACK nessage for k
subfranmes, or NAK nessage, or DTX nessage into a X- Q\M

const elk\g%ﬂmqpal gg%rﬁfe’me%% ﬁe Fn?ﬂsésaé(gen‘am A 796 conflgured to

2" 2, non- uni or m P
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30TERSRE e EOhpises UDHhE AR Ser &%u%é’@i‘%@@ BacHdneldf ¥e transport blocks,

message into a PSK constellation ;g

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

35 encoded NAK message for the k subframes bundled, when any of the transport blocks



25 The nethod steps in the base station 110, for
handl i ng an acknow edgenent ACK/ NAK report froma
term nal 120, according to some enbodi nents will now
be described with reference to a flowhart depicted in
Figure 8. As nentioned above the base station 110 and
the termnal 120 are conprised in a tel econmuni cations
system 30 The net hod conpriség)the steps of: 801. The
base stat.i n110
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ré%@iWé@*@ﬁe encoded ACK nmessage for k subframes from
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10est|nated t he t rmn %9 rig cor % g fiqured tc
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t qurovidecd respéhsene trerbzmed edtiddAK OnthsalDiscdrtinudus g rénsmission “DTX”,

ﬁo%ﬁ%{@g s*&BH%SQtr?ﬂé fited o ﬁthﬁ? phEdSUIRRSAGR alB¥erP&tablished to be

_ usi n cons n p0|nt el ng
dintigsadent fron1the PSK constel |l ati on point that would

1Eh aV e lﬂ??fshnﬁgﬁﬂﬁﬂrgéﬁlvggﬁ%%érﬂ%eséﬁnﬂmé@Kﬁ 7ee I%g?}ﬁ\ea &&\ﬂgured to
A g s BT aﬁ%%e S licD Dx e e A 2] B, sugfaltes

DAdansreiiee gemttse bise statisheno bés tpareexastabﬂsrrmao beitissed. The encoded

i gafr'MS% % 8‘5’#49&1,“?(%??%1 ﬁK QéﬂstéfMa (gntLb% dméréntt]ﬁ'om the PSK

m na or e
s wonstellatien peiaitai wq%harvs daen vﬁ@dﬁa@“@o@ﬂﬁm éﬁ'dﬁfd( Ressage.
2dbeen missed, by 20conparing the nunber of recelved

gg\é\gl Ilgtggpgéﬁgb%gﬁmen sS thvgI tgrpmrtwal "?Z(P Is adaptgg ?l leseedPg omprlsmg multiple

PSK constellation points. In some of these embodiments the terminal 120 is adapted to
use a first constellation point NAK of the multiple PSK constellation points when
transmitting the encoded NAK message, and a different second constellation points

25 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, ACK3, 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.

30 The terminal arrangement 700 may further comprise a receiving unit 730 configured
to obtain a DAI from the base station 110. The DAl 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

35 missed or not.



805 This is an optional step. Wien a downlink subfrane
transmtted fromthe base station 110 to the term nal

120 has been established to be nmissed by the termni nal
25120, the base station 110 may recei ve one encoded

NAK nmessage fromthe term nal 120. The encoded NAK

nmessage is nodulated into a PSK constellation point is
different fromthe PSK constel#htion poi nt that woul d

have been used for nodul ati ng said ACK nessage. 30

806. This is an optional step. Wen all the K DL
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r eeopeiakation peim-t he terminal 120 with a Di sconti nuous

g1 ansip $§h@BmBddfmentd uBbraturd Phssel Shiftk $hg@OP SR 8tk to be used

step. Wen all the ubfrangs tragnsmtt romthe

b obne fErprae £16Pte8 ACHITERSPAR oAl SHIG TR o Uath eseays or DTX
eshedshys hadntitedtsy the ssmaitaby20t he term nal 120, the base
station 110 may receive fromthe term nal 120 one

encoded DTX nessage. The encoded DTX nessage is o
nmodul an edp¢aificenzboRiBienésoths tasiinat 128ris perAntrd Bbiee RfSK comprising, a

1611 frft@ImIKk cInsRMoRPoREK Lehtt @bbRERIIBRINoirt @ thirdapris
have been used for nodul ating said A?%‘bj F\E ,saﬁ% iment the terminal
| rPoBHRIE IR BN i SUrPSROK SARR SIS APHTh (Y B Mbagiment the termina

c onstiehdaptddan up@ihatfisst aoesteliatth pamt tihen redeiatiegrthAEKEAIaKNAK

¢ . . . Lo i
AR50 SRR TRl A G DB KR psace o
| S aubamepwher aRs AT 4.ithatird henséalaiendininkieresibighing thpgneoded

141 AdremBags 8GN Winhanss Ghdrdk L2 nB &b st Kdfbiel Ak Doint when
ACK3 ACKZCI1 of the multiple PSK constellati on_points is
uSBAUAGRS theHnsATRtAGH) MeRRAdE AN STRBARRE WRRBAGR 1 or

different values of k. The different second

const ' i.n . .

Cont 5144 BRI 3ihcy A5 Ay O SEKAAT s

NAK Feswiprames, e N&d< raessean 1 BITKangssaopibiort §-Gdyf cqrstellation point,
2 ePRRAR o tkBBnRUIBEIAK2A3 244, 20 sone embodi nent s

uni form PSK is used for nodul ati on of the encoded ACK

message for k subfranmes, or NAK nessage, or DTX
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In sone alternative enbodi nents X- QAM may be used for
nodul ati ng the encoded ACK nessage for k subfranmes, or
NAK nessage, or DIX nessage into a X- QAM 35
constellation point, where X can take on any of 21'2,
21'3, 2"4,...2AN. 24 In sone alternative

enbodi nents non-uni form PSK i s _used for nodul ati on of
t he encoded ACK nessage for k €bframes, or NAK

nessa or DTX PSK const |

po?% n each o%ngéup?% oﬂﬁgo ﬁ%tcHrganse éngw g\blvgn}k subframes is
handl |emgmaned ac koosdtie depeived by MKérnﬁWKﬂﬁwz%@ee fStagion epceives one
term nal 420 %Px‘%s&%%%rj@a%ﬁ MR8 26 he encoded ACK
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whi ch encoded ACK nessage co I ses
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term he "enc nodul at ed
such tdeanlinkraibiramss tsamwttwr%th@tbaﬁ% S@&%&Oelaﬁs been missed, by

gepen(@oﬂﬁ;a@@{; fhe nhHﬁeﬂ&%ve@fdo@ﬁhrﬁ%&@mﬁs @h Br@ DAI signalled

acknow % he receiving unit 920 is further
confi Je etbﬁs?étélé?'\/em‘romthe term nal 120 one

encoded NAK nmessage for the k subfranes bundl ed, when
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Di scontinuou ransm ssi 6n DTX, when all the k DL
subfranes transmtted fromthe base station 110 to the

34 ed0Bl NRls id 2R op@shaPep. waLaRI the Resl §ubfames 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.



35 m ssed by the termnal 120. 25 The recei ving
unit 920 may further be configured to receive fromthe
term nal 120 one encoded DTX nmessage when all the DL
subfranes transmtted fromthe base station 110 to the
term nal 120 has been established to be m ssed by the
term nal 120. The encoded DTX nessage i s nodul at ed
into a PSK constel | ati on poi nt %elng different from5

f 2 07 @mqgglg%gulq lg%|oaal R&o M)ieg 334 Hpé'”bgramﬁs Eans%‘?t?ed%owthe base
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ferent Seccﬁ@ constel | ati on points ACK1l, ACK2,

ACK3 meSKklpling sAhatiiasEd¥% PSK constel | ation points is

adapted to be used for the encoded ACK nessage for
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1MNAKe ﬁﬁﬂlpk%i@@ﬂ@@ﬁ&@h ¢omed e Ls& foParRRitiiStheBlcsdep BIAK message,

pﬁ@d.dszeun%ggg@aﬁ C?Rféfﬂ'ﬁ‘%‘%’} mﬁnta@%@@ﬁ??%@éﬁe ﬁ\éﬁ“ Rbbe e rép Iple PSK

f wonktetwlbﬁ pain®ds used fidAkeneeitraghe enod BT XCHesssagee fpndlfﬁerant values

gcﬁ%fé & rérﬂtséé’c!?nd%hﬁénang%gi %%%ZGRERQ'M %n@E@Kﬂnﬁay all be

respect nessage
s l;bffmqﬁérgm toe ﬂrﬁmnﬁe&@t@g@o'% NAERd ﬁ@sﬁ@é@g@d PPEAEIPR peigfs may

15bydeEQﬁ‘dst(ﬁ,rtﬁé Réthbek 40- In sonme further enbodi nents
QPSK is used conprising a first QPSK constellation

poi nt, a second QPSK constellation point, a third QPSK
const o bahe enbgim&dts anitbra Ffsmsmlaecﬂfar @&Katdmnﬂt@l drabdesnACK

h . ion
p0| érﬁsa?é %r}( g%%&l a §satgI h t f)(s%egs%gég% N%a ﬁtsk%nstellatl

use € enco

mP9d™ge, the second constel | ation point is used for

ogrodul ation in the encoded ACK nessage for k subfrarres
when k =1 or 4, third co el | ati on. poi nt
For it PORI R RS edh ACke feay B oGy ACK Ressage for
s ubfubaaness, wh BAK knes2ageq iod DI Kendssadentraremitted|blydité ermipali 120.
is used for nodulation in the encoded ACK 30 nessage
for k subfranes when k =3. In some alternative ,
enbodimeamsfuxhensmbedimednts QES8Y i ¢redppanarielpg adrst RESK constellation

252 e etk AGHY @ﬁgﬁ%gt@stél%ﬁloﬂi(p&#tbﬁ ﬁtﬁmsméod\é@ﬂaﬂ‘ﬁiﬁrﬁﬁg @nd a fourth
XQJ’%?X?%{”E%%% %é)ﬂ/m dp E}ﬁ?gb?g,%\%%%e{ae fars c‘énn e ét%t@ poV\'{{]:s used for
transmitting the encoded NAK message, the second constellatlon 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
30 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

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



In sone alternative enbodi nents non-uniformPSK is

used for nodul ation of the encoded ACK nessage for K
subfranmes, or NAK nmessage, or DTX nessage into a PSK
constellation point. 5The present nechanism for above

for handling an acknow edgenment ACK/ NAK report, may

be i nplenmented through one or nore processors, such as

a processor 740 in the ternina?4arrangenent 700

depicted in Figure 7 or the processor 930 in the base
station arrangenent 900 depicted in Figure 9, together

W t h closput etterpatog eapdimdetsfron-upéerfind? S lngsedwfer modulation of the

f ugr?ctohgcpgcabovgaege% 581'8 Fram0d, W hNaR: me-ggggeo bOSTRMSER into a PSK

menti one 88 be provi ded as a conputer
pr eystEintoneanet for instance in the formof a data
garrier carrying conputer program code for performng

e pressil €5 hLAR e et by Loatod Ll e oo e
bemessagh &ofnar temnaifial d 2@ EndaRdeditation 110 corsprisesva erangement 900
f e@%&&éﬁun%%ﬁe 9t Neh e Hh8q SALVE! flDaSy GlidhS1 18 aﬁ@’fﬂért)érmmal 120 are

uter progran1cbde can furthernore be
pr@ﬂﬂM@ddagﬂbﬁﬁ@ﬂmwwg¥®ﬁ$éﬁ%%“on a server 15 and
16lownl oaded to the base station 110 or the terninal 120
renotely. usin

" CorrprTr?l Yage Sﬁatlorsmqnse@%"t%ﬁ@@P@P@%eé@ SE0RE o1 [Gontigpred to send
. & nurireaif dewniliak Bstfiateatconpasing tdrspor2 Bidties tpthegemtinal 120.

i nventf.h%g%eiwﬁgcggﬁit é)1i0rﬂmgyefg\/§ﬁ& He%n oetOQE;ﬁQIra' &0 the terminal 120.

pr eferr rrous alternatirves,
o PakEprenentaing negbenaipesvioss ag fusee gseigned ctugframes. which DA

1 he a@@&E@toedmﬁgh B’?mesterﬁhr%l l1do ﬂi?"est*é@hshﬁ\b ‘ﬂ‘%nﬁ&)ﬂsum’rémeb’@transmmed
the scope of I nventi o ned

BRI o6 Fiiofe! 10 hes BepAMASSY. SykomEeraLF RUROSY (isee O

( la"s@)gnﬁﬂhtsMnmvmdDA(ﬁlmle@%moﬂdemdige atetidn N6Ot

Acknow edgenment ' ACKTNAI C nessage to a base station

(110), the base station 5(110) and the term nal %

bei ng Werhest sletion srangempei@SRfuiieE SeMRIiSeS 8yR3elIRY Ltrﬁ@Z configured

26TBb ROk Ve RIRY ihe 'té?fgur{ahﬁ(ﬁér%pémceﬁed AGK Re¥sdye felovdibirakes, which
subfranes fromthe base st qunt dB the terminal
e e A S R
t 2o eben varth ahewn thientanspdof lacke scdmmised indhdmdevdink silframes is
( 1&59)11&1‘(3% eﬁ’ correctly received by the terminal 120. The encoded ACK message may be
modulated such that the constellation point is selected depending on k, the number of
25 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

30 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

35 missed by the terminal 120.



10est abl i shing (602) whether each of a nunber of
transport bl ocks conprised in the downlink subfranes
in which it has detected a downlink assignnent, is
correctly received or not, when each one of the
transport bl ocks, conprised in the downlink subfranes
In which It has detected a downlink assignnent, is
estimated as correctly recei vet® | Sproviding (603) to

the b tati 0 d

e o By e P GRS B b
c oo éreededDTX messagerivben off thel ElLeubisamefotvarisinitled from the base station
asﬂ %6 inal 120 RQ& 'e@&bﬁs@u@ﬁlo b@m%@&cﬁbﬁt\%@iéﬁm ﬁzo The

gnnent ex abD fromt base statjo

( 1q®pdect BEX mpsagépﬁ r@@@ﬂ@tﬁh tta %BSH&HB%?"%QH AR PP gitferent from

slowaIFgrK-oRSaftb @ PARIthS would ha@8 baéH isehifdrinddoRElg sdid ACK message.
downl i nk assignnments transmtted fromthe base station

(110) has been missed in any of the downlink subfranes
i N whircdonie ertaglincetsee$ € dorapribingrrhiltitke BSKicgmatatiation poirds is adapted

¢ OI{J%%[LEQ@ i3 AF& re'ggl qeﬁg%ﬁ(@n%?%?gS% 1 heed élﬂbocﬁrﬁéﬁt% 9 {EH Eénstellatlon

ase statiron (1
d efe@ntiyAteofitie rawyplg |P§{ﬁ|cgggtelp\gg@mpﬁsm@c@@qué%%me rfgr the encoded

10K Me3sRSL, Qrﬁd @&tfereﬁt%cond coNBRMatRdn GeME AT, ASKDR ONDRF)ACK4 of
transmtted f been

tion
esNa BRI eorst@"ﬁiogso@a“s B B PoRAcH }?gbe(té%%@r RIS
stratésage (dt Hifprennenl@ned detheMifferes sacpnd cnhstellatienpatie ACK1, ACKZ,
| e
DR RS L 508y NSl poy PO
woiflestasenpasteiedinn neietg Mayrdepperdipathemygmeai 1 30ACK
igressage. 2. Method according to claim1, wherein the

met hod co es the furt step of: e of the
t r ansp®Fem ng g?‘zméﬁfﬁﬁf‘ﬁ cg@{}? #m'st“ﬁgd ﬁ’l’] W@@a{}%"mﬁ §nRded ACK
assé@ragefdrﬂ slisfrapsds] oA massayet orddTX mesdage irdg @ iPBEdonstellation
royiding (604) to the base station 28 (110) one
ﬁ) ed NAK nessage for the k downlink assignnents

bundl ed, and wherein
20 In some embodiments QPSK is used for the respective encoded ACK message for

k subframes, or NAK message, or DTX message, transmitted by the terminal 120.

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
25 QPSK constellation point. In these embodiments the first constellation point is used for
modulation in 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

30 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 2/2, 23, 2"4,...2"N.
35



the encoded ACK nessage i s nodul ated such that the
constellation point is selected depending on k, the
nunber of downlink assignments bei ng acknow edged,

5and wherein the encoded NAK nessage i s nodul at ed

using constellation point being different fromthe
constellation point that woul d have been used for

nodul ati ng sai d ACK nessage. 1¢f 3. Met hod accor di ng to
any of the c erein the

Phase.n ST AR Grope b AT B SEh PR PG atBR S ne
Muricbid cAGISKes saystial H sutbiremepair NAK, messageneDEX melsme into a PSK
te uses a first constellation point (NAK)
ofét @ﬂgt'oﬁ%ﬂ?e PSK constel |l ati on poi nts when
transmtting the encoded NAK nessage, and 15di fferent

§econd‘h6<bﬂ§s'éﬁﬂ rh@éhla&emn&* dboPe {oA%ﬂanngﬁé}k@ckné\%ageMAa:K/ NAK

rrultlg PSK co eIIatlon 740
it ARdMpREe i SRR DR Boo T & Bocessor 740
v ahelesmobl &ranhementt7ie ddpiftbe inefigurs oo thd proressa 9Batn tbebase

t héé&#o n s@%:%?] A % pﬁo%r?écﬁ] 4% ’\ﬁég)the?mggé\%ﬁﬁgre&{)grg%%e for

s ellegfetreing &@r@wpms@af ithenPrpesint sQuiipap Birderegramrede Meptigneg bove may

16 &S Beestoflovndd @&nﬂﬁﬁérg)%q?é}h %rdﬁucter ﬁ"lstal’ﬂs'iit iRAKE form of a data carrier
accor di ngmto an¥ of the ein.unifo

PRI ORE] barg<Bk (o LTI he B aap L Wi g foaded
enato detbad€ltates $ ager the terkinalitdfor @ne sychararridAKagbs $ratpe form of a CD

orR(ﬁ] ?lsgel%l% %e{/é}tf@asmléo % ﬁtﬂgiéja?g J:a%ér%uc@\oésrg mgéﬁﬁ/ stick. The

acco adrature
Stfofputee pioggpnt CQﬂB\Nan |fts1fﬁ§wefog IPravicgA SAPYS R5POram Cpﬁﬁeon a server

19 @PRYBIWhMEIRITE FeteshsAGH1IDR  $@8@NE RmihasitaliremaRE. or NAK
nmessage, or DTX nessage. 6. Method according to

claimb5, wherein the term nal uses QPSK conprising, a
first vaRQRSKgtensbdrel"tabprize” ocerhpristngs i slealicbe@RBioreted as non-

CORRIG! | @tiRRinBdibist & 43 58 QPSK

20 The present invention is not limited to the above described preferred embodiments.
Various alternatives, modifications and equivalents may be used. Therefore, the above
embodiments should not be taken as limiting the scope of the invention, which is defined

by the appending claims.



constellation point and a fourth Cl PSK constellation
poi nt, wherein the termnal (120) uses the first
constel l ati on poi nt when nodul ati ng the encoded NAK
nmessage, wherein the termnal (120) uses the second
constel | ati on point when nodul ati ng 35t he encoded ACK
nmessage fork downlink assignnents, when kr-1 or 4, 29
wherein the termnal (120) uses the third
constel | ati on poi nt when nodul a#i ng the encoded ACK
message for k downlink assignnents, when 1=2, and
wher ei n &3 er ni nal (120) uses the fourth
constel l ati on poi nt when nodul ati ng the encoded ACK

MESSAGR rﬁéaﬁoagn Q%lnhﬂkztﬁ%'p%ﬂﬁﬂ o Aukﬁswﬂsdge&enmd

Met hod
e SRR hiSedh.S o iaoon ) Sl ston
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nMessageg.d %E%ot?pémwgt pssgel | ati on point, where X can
|

take on an N 10.8. t hod
accor di ng '?Q?’V!i’ﬁ)ﬂc’ﬂf‘"*ﬁgbffﬂ"ﬁsffgmf‘eg’ ase flafior) q%’
non- uni f orcouMBn(604) the admberrof davedlinkeasisiggments deteaesio thexezeived

messa K nessage, or
Ly nggggﬂﬁk Fﬁm}gmeb E;EKQ@%&%? Eﬁﬁﬂns('l 10) to AA g

mEBho 1 o eatatisbipg 1692) Wasingr p26) of A el i gl hiocks Somprised in the
ACKnowldewgimkedtifiahies in\atiicrothaadigtented B dowdiNK sissignmeet iscagerectly
from ar+ % (120) the base station (110) and the

term na 5’ qb

ei ng conpri sed |n a te|l e
system t WhepgaeRNeh pﬁgrr{?agqu gﬁ’lﬁ“‘ k supﬁames in
sendi nghi{cB@has detactad e owdlinkl esﬁ:hmaht is ebtimatedas correctly received,

CQEpr | ?:H&ﬂi{:@dgcgki ROME b %Weoéiéi% Rﬂoy?é?\t J?ﬁo&éafmmﬁhss%égﬁ} the k downlink

si‘gnal I h eac Trane

| ndex [epgnments, which eacodedhACK (nfgwe opngrissi\ ku'le numla%rg}5 fe‘iected
represeleﬁmmgatdmmer of previous assigned down |ink

subf rarnes,, obl :ﬁks lin X‘ééhfsu%nw itk R&%ﬁ{eﬂl IR@dx “DAI" from the

(120) for ownl I nk s

t r ans nibasegationdi Q),HEB 8&%‘@‘”9? ‘Nb‘ﬁe yrpar # B@Viﬁ'ése%‘""""k
mM29s ed asiynments,
establishing (606) if any downlink assignments transmitted from the base station
(110) has been missed in any of the downlink subframes in which it has detected a
downlink assignment, and comparing the number of received downlink assignments
with the DAI signaled from the base station (110), to determine if any previous
25 downlink assignment has been missed or not, and
when a downlink assignment transmitted from the base station (110) has been
established to be missed, providing (607) to the base station (110) one encoded NAK
message, which encoded NAK message is modulated into a constellation point being
different from the constellation point that would have been used for modulating said
30 ACK message.

2. Method according to claim 1, wherein the method comprises the further step of:
when any of the transport blocks comprised in the number k downlink
assignments is estimated as not correctly received, providing (604) to the base station



25conparing the nunber of received downlink
assignnments with the DAl signaled fromthe base
station (110), receiving (802) fromthe term na
(120) one encoded ACK nessage for the k downlink

assi gnnments, which encoded ACK nessage conprises Kk,
the nunber of downlink assignnents detected by the
term nal (120), when each one é the transport

30bl ocks, conprised in the do i nk subframes in which

it ha ct j j ' wflbdaénd
corr eilﬁiﬁ SR AP st B Rl b T8l

recei whawgin 607) fromthe termnal (120) one encoded

NAK 1mess qgifencoliddATICMESHA06lishvddulaed Sadthit shenmdsteltientpoint is

into a_c ellation

const 8BaET apentng o R Mdfir bl pRligrtonts ey oBoutedes
msdul and whereiai d ACK rressage 30 when a downl i nk

assi gnne rlﬁe éﬁc@&l&fﬂlAR ﬁ‘ési 8 B iddblatedseing taristeliation i) being different
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9, whawessaget he nmet hod conprises the further step of: 5
recei ving (803) fromthe termnal (120) one encoded

et R scearting Fant b e SRt 2 WReITRE gt s ses Phase-

d ovirl |8kt Kaying"BSiE'amodsilation conerrieina yitipla @SKeaomtﬂlaﬂor(m and

as notw&%ri,mg}g,mmggqm)\(g thhe recei ved encoded

ACK ness ag at 1

point is®& é&f'%ﬂ ﬁgbgqvg,(ﬁé%@ﬁﬁﬁ L[ItWEePLﬁﬁ%o ehgh%ﬁ b&ifts when

downl itreksraitiing therepaodediNAKessdge: Rmbwl edged, and wherein

N R T T
[ | | i

const diSKfonsipllatien peints H’Qf r}gj{;%emg?r]g églg gepssge for different

nmodul akiuasjofdaitireBK diflesmbspeondldongtaliatitnepdintsl (A AGKRAACKS,

to any qi&? Linsre ‘Btf@l'éﬁ?fr&n 4 fir%@&fs%\lﬁlo%bﬁ\t (NA@().'%EKwhere selected

conste |on ints are used for
Che r copiglatinsiotsgoens o s umbere ragalve sowmink spiophegts k
const el | atl on poi nt (WAX) of the multiple PSK

con al %Jtﬁéd é&@odﬂﬁ# Wa X shyl ot tﬂé%%%é £5, gﬁnﬁmﬂﬁ dm&&%hm Keying *PSK®

[rzsésti\ uger for modutati nmﬁgq%gnﬁﬁg%%%q%&g s%rt;f mes orSNAK message,

or DTX message into a PSK constellation point,

25 5. Method according to claim 4, 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.

6. Method according to claim 5, wherein the terminal uses QPSK comprising, a first
30 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
35 the encoded ACK message for k downlink assignments, when k=1 or 4,



20PSK constel lation points Is used for the encoded ACK
nmessage for different values of k where, the different
second constellation points (ACKL, ACK2, ACK3, ACK4)

all are different fromthe first constellation point

(NAK) and where sel ected constellation points depend

on the nunber k. 25 12. Method according to any of the
clainms 9-11, wherein uniform ngse- Shift Keying TSK is
used for nodul ation of the encdfed ACK nessage for k

subf rames [ ulating the
constel | d‘(*} W@IA nang& “ﬁg{tﬂgg'@ccor nptﬁgggtg:ﬁﬁﬁ o
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tHe encoded ACK message for k downlink assignnents,
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is us P ke |
K do e‘ﬁl n@%@n@&de@'ﬁdﬂhéé& PPM!uﬁQgsﬁehﬁgﬁléeii :] K g\essage
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the encoded ACK nessage for k downlink assignments
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arrangerren term na rov
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{2 % AR Qi i RS 0o s,
(790) mmppringsqhg @umber of recewed downlink assignments with the DAl stgnaled from
the base station (110),
receiving (802) from the terminal (120) one encoded ACK message for the k
downlink assignments, which encoded ACK message comprises k, the number of
downlink assignments detected by the terminal (120), when each one of the transport
30 blocks, comprised in the downlink subframes in which it has detected a downlink
assignment is estimated as correctly received by the terminal (120),
receiving (607) from the terminal (120) one encoded NAK message, which
encoded NAK message is modulated into a consteltation point being different from the
constellation point that would have been used for modulating said ACK message



a receiving unit configured to receive downlink
subframes fromthe base station (110), 25a counting
unit (710) configured to count the nunmber of downli nk
assignnments detected in the recei ved downl i nk
subfratnes fromthe base station (110) to Kk, an
establishing unit (720) configured to establish
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13. Method according to claim 12, wherein Quadrature Phase Shift Keying “QPSK” is
30 used for the respective encoded ACK message for k downlink assignments, or NAK
message, or DTX message transmitted from the terminal (120).

14. Method according to claim 13, whereln QPSK is used, comprising a first QPSK
constellation point, a second QPSK constellation point, a third QPSK consteliation
35 point and a fourth QPSK constellation point,



woul d have been used for nodul ati ng said ACK nessage.
19. The term nal arrangenent (700) according to any of
clainms 17-18, wherein the termnal (120) is adapted to
use PSK nodul ation conprising nultiple PSK

25constel l ati on points, and wherein the termnal (120)
is adapted to use a first constellation point
(NAK) of the rrul tiple PSK constHl | ati on poi nts when
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detected in the received downlink subframes from the base station (110) to k,

an establishing unit (720) configured to establish whether each of a number of
transport blocks comprised in the downlink subframes in which it has detected a
downlink assignment is correctly received or not,

30 a sending unit (730) configured to provide to the base station (110), an encoded
ACK message for the k downlink assignments, which encoded ACK message
comprises k, the number of detected downlink assignments when each one of the
transport blocks, comprised in the downlink subframes in which it has detected a
downlink assignment, is estimated as comrectly received,
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different second constellation points (ACK1, ACK2, ACK3, ACK4) of the multiple
PSK constellation points when transmitting the encoded ACK message for different
30 values of k where the different second constellation points (ACK1, ACK2, ACK3,
ACK4) all are different from the first constellation point (NAK) and where the selected
constellation points depend on the number of received downlink assignments k.

20. The terminal arrangement (700) according to claim 19, wherein the terminal (120) is
35 adapted to use Quadrature Phase Shift Keying “QPSK" comprising, a first QPSK



15di fferent second constellation points (ACKL, ACK2,
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constellation points (ACKL, ACK2, ACK3, ACK4) all are
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AcKnowledgement “ACK"/"NAK"message from a terminal (120), the base station (110)
and the terminal (120) being comprised in a telecommunications system, the base
15 station arrangement (900) comprising:
a sending unit (910) configured to send a number of downlink subframes
comprising transport blocks to the terminal (120),
the sending unit (910) further belng configured to signal in each subframe a
Downlink Assignment Index “DAI" to the terminal (120), the DAl representing the
20 number of previous assigned down link subframes, which DAl will be used by the
terminal (120) for establishing if any downlink subframes transmitted from the base
station (110) has been missed, by comparing the number of received downlink
assignments with the DAI signaled from the base station (110),
a receiving unit (920) configured to recelve from the terminal (120) one encoded
25.  ACK message for the k downlink assignments, which encoded ACK message
comprises k, the number of downlink assignments detected by the terminal (120),
when each one of the transport blocks, comprised in the downlink subframes in which
it has detected a downlink assignment is estimated as correctly received by the
terminal (120), and
30 the receiving unit (920) further being configured to receive from the terminal
(120) one encoded NAK message, which encoded NAK message is modulated into a
constellation point being different from the constellation point that would have been
used for modulating said ACK message when a downlink assignment
transmitted from the base station (110) to the terminal (120) has been established to

35 be missed by the terminal (120).
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22. The base station arrangement (900) according to claim 21, wherein
the receiving unit (920) further is configured to receive the encoded ACK
message being modulated such that the constellation point depends on k, the number
S of subframes being acknowledged, and wherein
the sending unit (920) further is configured to receive the encoded NAK message
being modulated using a constellation point being different from the constellation point
that would have been used for modulating said ACK.

10 23. The base station arrangement (800) according to claim 22, wherein PSK modulation
comprising multiple PSK constellation points are adapted to be used in the received
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

15 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
different values of k, where the different second constellation points (ACK1, ACK2,
ACK3, ACK4) all are different from the first constellation point (NAK)and where the
selected constellation points depends on the number k.

20

24. The base station arrangement (900) according to claims 21-23, wherein Quadrature
Phase Shift Keying “QPSK" is adapted to be used, comprising a first QPSK
constellation point, a second QPSK constellation point, a third QPSK constellation
point and a fourth QPSK consteliation point,

25 wherein the first constellation point is adapted to be used for modulation in the
encoded NAK message,

wherein the second constellation point is adapted to be used for modulation in
the encoded ACK message for k downlink assignments, when k=1or 4,
wherein the third constellation point is adapted to be used for modulation in the
30 encoded ACK message for k downlink assignments, when k=2, and
- wherein the forth constellation point is adapted to be used for modulation in the
encoded ACK message for k downlink assignments when k=3



