TI TLE A nethod and a device for saving power in a
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system of the 3G kind. BACKGROUND In the Third
Ceneration Partnership Project, the 3GPP project, for
cellular wireless systens, a nechani smwhich has as
ong TPk its purposes save battery time in user
termnals will be introduced, the nmechani sm being

r of enetbdd teodagsdexise font savingupovRertie it wialess LBBXterBynal.
nmeans of the DRX mechanism a user termnal will be
able to turn on and off radio resources for a certain

anPEQHNICAL e Dbased on configured paraneters and
specified rules. As an exanple of a DRX nmechanism )
nmeht¢ BFESENg Hiveplonyirciasesthmedpd and @ddesies fafseying power in a

P t t4 Wi i r Y@D% tens,
[ ﬁ&ﬁitgﬁ@g%&% g%'L%ﬁfgagiégéﬁsgg%St%%r I ng @%&t hi s
schenme, a user termnal initiates continuous usage of
it ' urces (continuous reception) as soon as
itg'ﬁég@'ggp?\ggta during a non-DRX period, and resunes

a |IPRResTRIrE basadtion RartidrampUbrojdd! kr%fvisﬁmos% p??j%%:t?goi Rellular

ti
time during which no data is received. | .
geWEelgss osypteipst anglechsnism mdrigh didsepswnelodsiss purposes save

ce r.syste t |S ant. Lin e, in 3G .
bR A o RIS A8, B s boig
purefierses td as OigtontihudbusiReception @nORK, om user term nal s
within a certain area,
By means of the DRX mechanism, a user terminal will be able to turn on and
off radio resources for a certain amount of time, based on configured

parameters and specified rules.

As an example of a DRX mechanism, mention might be made of the so
called Continuous Packet Connectivity mechanism, CPC, for WCDMA
systems, in which a DRX scheme is specified. According to this scheme, a
user terminal initiates continuous usage of its radio resources (continuous
reception) as soon as it receives data during a non-DRX period, and resumes
a DRX state based on a "timeout" following a period in time during which no

data is received.

In 3G (third generation) systems, as in many other wireless cellular systems,
there is a controlling node, in 3G referred to as eNodeB, which has as one of
its purposes to control traffic to and from user terminals within a certain area,
a cell, in the system. In order for a DRX mechanism to function properly, a

set of clear rules are needed to enable the eNodeBs of the system to



acell, inthe system In order for a DRX mechanismto
function properly, a set of clear rules are needed to
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e state of "their" user 2ermnals w
respect to DRX i.e. DRX or not. In 3G systens, the
solutions currently envisioned for DRX schenes don't
properly take into account the fact that different
kidriemainet atalstiinesi thesstate ofethein sises taroralsmyjthbespeedo DRX,
b tw%?@i NodeBs and their respective UEs. Exanples
o?i'es'uc ES’F?‘PErem kinds of (re-)transm ssions are
transm ssions which are caused by the use of HARQ
Hybrid Aut omat ed Repeated Request, and those which are '
cadlséd BPIeRe i seiutingdi YNtk evitieaed fRLERXCschemes don't
S%%Fé%?eﬁ@ﬁnt@%&)‘ﬁlﬂ?qﬁé JQ&SM%? cﬁ"fér@ﬁ{ kinds"8¢ tr3Riissions or
one transm ssion Is needed, or that IT one or nore
r getransmisgirensmantieoused betwadmpltize RINOdeRyand sthair erespective
n ed, -t hose are, handl| ed.. t he sche s first
i E4PORESoP! SHaR  SHERreRh: KM0E recolisalanRisSges are
Wi trdndrhis$iBAs foicANareOBa by e B8 IPHARJ, | HPorid Automated
regardl ess of whether or not retransm ssions or new
QR EPFae Reaast and ibese Whidhare:sAUSeddy PReusedf Radio Link
r e i1l always be commtted for a | onger period
tﬁgﬁ%ﬂé%é?f ual need for listening, as the UE goes on
listening until it assunes the DRX state, which is

g et 5 BROD ek St ans e €6 tted usi ng’

o ol 1 s B R et ot Ty the UE t hat

dat aei sthat if one or more retransmissions and/or if multiple RLC segments
are needed, those are handled by the DRX scheme as first
transmissions, or

» that once data is received, the UE will listen for an “on duration” period

of time, regardless of whether or not retransmissions or new data is
expected of not, which means that the radio resources will always be
committed for a longer period than the actual need for listening, as the
UE goes on listening until it assumes the DRX state, which is done

after the expiration of a configured inactivity timer.

Generally, a packet can be transmitted using dynamic scheduling, by means
of which explicit signalling is used by the eNodeB to notify the UE that data is
coming, or using semi-persistent scheduling, in which the first transmission
from the eNodeB is detected by the UE using so called "blind detection”, and
retransmissions from the eNodeB are made using scheduling assignments,

as with dynamic scheduling.



com ng or using sem -persistent scheduling, in which
the first transm ssion fromthe eNodeB is detected by
e UE using so called "blind detection", and

th
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schedul i ng assignnents, as with dynam c scheduling.In

HARQ transm ssi ons, for downlink transm ssions, the UE
sends a HARQ NACK to its eNodeB to request a

r ¢ HAR@I saiomissithe, fvatipBlidkdsansmissians, thevidhcsends a HARQ

e ATRER 18 e oS Bl e BRGRER: G oy have

Ol BntS Rnbl|dde eathat Beretrapiimidsisn WRKbBafdetddt @nal dathus not
for retransni ssions. A retransm ssion can occur after

a signal & adwanamusiog NAesigngiiing to pderdas ke do prsume a shorter
EB%XSpee?%?dt% alf& ”fcﬂgre\f\% QFH §s'||cﬂ?s 'Aore{t%‘é%gsqgn Woh!odeGr after a

use ransm ssi on. add

Sey@rtafreasiosheof tmeha@udallygnea/medm in enilliséedindst dubeg wdich time
for Vol P, retr nsm ssi o are made using schedul i ng

ad¥ igsarerres Willbe used dpr '%I YABRSSQhedul | ng. The

general problemthat the retransm ssion will be

del ayed by the length of the DRX period is thus

i ideaddidentwith sehd-neypistent ssbedulog, ovhich dadikelystcohe used for

l. d_ ab h
oIt Caamy mea” &fe TRFUE uaheek cyhi bty iy B win
sw\%m@fsdwbau@rﬁgf kTihel, gdrier@apiobiarhathat hiee Sr&é&taﬁﬁmk;smm will be
as Long Term Evol uti on, LTE, could overcone th

prasiayass by dee dengihafdhe d?l'ﬁ?(r%ri()é'n'sdfm@@@‘?ﬁﬁr@e@hpg thg,type of

di mul ti pl e transm ssions, such as
%{@Eg(@tgﬂég@@%%” HARQ ACK/ NACK and RLC

segrrent ation. The sol ution should al so be possible to
apé)UK/IMRROt her kinds of systens than
As explained above, there is thus a need for a solution by means of which a
cellular wireless access system of the 3G kind, in particular the system
known as Long Term Evolution, LTE, could overcome the problems posed by
the combination of DRX intervals and different kinds of multiple
transmissions, such as those caused by e.g. HARQ ACK/NACK and RLC

segmentation.

The solution should also be possible to apply in other kinds of systems than
LTE systems, in which there are periods similar to the DRX periods, i.e.

periods during which a UE does not listen for data from its controlling node.

Such a solution is offered by the present invention in that it discloses a
method for use in a cellular wireless access system, in which system there
can be a first controlling node which serves, inter alia, to control

transmissions to and from user terminals, UEs, within a certain area, a cell.



LTE systens, in which there are periods simlar to the
DRX periods, i.e. periods during which a UE does not
isten for data fromits control ling node. Such
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it discloses a nethod for use in a cellular wrel ess
access system in which systemthere can be a first
controlling node which serves, inter alia, to control
rlant@m' systemsintwhighdhé rioventoer ist appiiedalEs ddfs assurhdiome of at
Lt r.ea, ceII In,the system.in. which e .
" 168N Plsh PSS a TG Sbph YR BEUG A PBRdSN] SlEsie. a state
tVWUrﬁiga\livﬁFch tAeflE HoeSUsdt Istert férbi%'té‘ﬂo?n ﬂ@%ohtréﬂlﬁg'rfdﬂe and a
state, i.e. a state during which the UE does not

| | SaGORdfssiEh shatg eirgrailisterinstats. |arﬁ'g>nrdwatlora'rﬁja@

second such state being a |istening state, an "on
duration" state. A UE in the systemis able to

al Adithat thebatstmmns shieltd aberabi bstweenosald ngo tstateés according to

certain sc saj d ;sche dependi ng op whet her or . i
o CREFR SCRPME. RAICLSFhEre frasnding pRAMEINaRRtzteNits which

angkel ﬁénﬁﬁ@l@@%&%eheﬂﬁ%‘ MEdar?d‘ﬁter{ldd@B‘%ré%Esﬁéb yentlrely and

within an initially allocated resource for each
uréarreclyi within eeatinigalihaliocgtedesesaacei tsd each b@atahemt said

cpAIdtoh BRG enarkOF pUE b Fon T W hon”

listening state will be the DRX state, andthe
controlllng node will be an eNodeB. Thus

i & Mshest peihg iavenliqh iSo?Ppé'?dﬁ@@n%,YSéﬁva@fl taﬁ LiTifekind, the first

by 1 TR R Ryl e WEIDRAElG el 1 B g AR P be an
aneN®&i€B.segnent ati on) can be addressed. This and ot her

advant ages of the present invention wll becone even
nore apparent fromthe foll ow ng detail ed description.

| nTiagklithé MvertiBA dffeve Rt sObtcH B nib&td OFRBICA the demands posed
transceiver for use as_a user
on the DRX function or similar functions by differing kinds of retransmissions

(HARQ ACK/NACK and RLC segmentation) can be addressed.

This and other advantages of the present invention will become even more

apparent from the following detailed description.

In addition, the invention also discloses a transceiver for use as a user

terminal in a system in which the method of the invention is applied.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be described in more detail in the following, with reference

to the appended drawings, in which

Fig 1 shows a schematic overview of a system in which the invention may be
applied, and

Fig 2 shows a diagram with some of the definitions used in this text, and
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I'n the followng, with reffeerence to the
appended drawi ngs, in which Fig 1 shows a schematic
overview of a systemin which the invention may be
applied, and Fig 2 shows a diagramw th sone of the
ddfig @ shayyssa fleowachant ofé meatkod of thedFvent®rshods a f1 ow

chart, of hod,.of the.inventi.on d,, Fig 4 shows a
bi'9e Sorfh ARIGR W B aleBrteie: odRe niartiogn

DETAI LED DESCRI PTION Fig 1 shows a rough overvi ew of a
systemin which the invention can be applied. As has

bl TALERD BESLBIENONIsI y, the system for which the

i i IS, | i i T ; :

50t S B LRt LS TR SRl AheEf SRy con e
syappiedwiAd hass beleowmentiohed pArevousiy, | e aystent rfol [whigh the
nade 110, . which has as one of i(ts roles to control al .
¢ VRt foc Miendastiy AonFalees celuifr aGpass ovsieRt o the 4TE kind
cqLbAg TP Evofutivn).CaLEed S@RitémWviniad Mlﬁm@)(ﬁtﬁ?m, &¥mprise a
such cell is shown synbolically as 120 in fig I, wth
oreontelirgonade hid, whishdws as pae @f dlisi rplest teecanirab el te traffic to

ce j i.n I ch.the i Lon_i [ I
e e el e e, RS <L B 5B B B vt the
cedylsteranOpesuchr ¢etidis heatn symibdiany aiger20oin fieh | itdte UE 130
UEs, shown in fig 1 is nerely an exanple intended to

f AN ERe &8H-he reader’' s understanding of the present
invention. In addition the type of systemin which the
invention is applied need not be an LTE type of

syNatenglly; ke innoder iafreedann zes ygderni iedwhioh dheénvengipesis applied,

W'a;ned fHe number of UEs which can be used within such a cell can be varied
greatly, the number of cells and UEs shown in fig 1 is merely an example

intended to facilitate the reader's understanding of the present invention.

In addition, the type of system in which the invention is applied need not be
an LTE type of system, the invention can be applied in other types of wireless
cellular access systems as well. Thus, the use of terminology in this
description of terms borrowed from LTE type systems should merely be seen
as examples intended to facilitate the reader's understanding of the present

invention.

As also explained previously, the invention mainly deals with problems posed
by mechanisms involving periods of discontinuous reception, in LTE referred
to as so called DRX periods. Before the invention is described in more detail,
some basic definitions used in this text will first be explained, with reference
to fig 2.
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to facilitate the reader6 s understan
the present invention. As al so expl ai ned preV|oust,
the invention nainly deals with probl ens posed by

mechani sms i nvol vi ng periods of di scontinuous
r eldig shws the UEEader stateds aduaetiaroofctitne etheDiRXe being shown in

ﬁTIgd?raSrgﬁ;eg aSt.IJ(;r%g n| %ll gﬂ%é ﬁgg}?§$lrﬁll’{bﬁe?%3|h ggcwrﬁfpond to

f i thetfoliraviay plefinitiods owetvbntsef erence to fig 2. Fig 2
shows the UE radio state as a function of tinme, the
time being shown in TTls, Transm ssion Tinme Intervals.

The \WaRB §0|Ht%e%o|rﬂs i gm% &%ﬁl@ﬁ RODE \X/Qkééﬂ@P @J ||nqy{41é]r9words

definitions or events: 1. ke up points,

t i gaesdfromd DRXastoe tm&hstenmg glatel n ot her words goes
froma DRX state to a listening state. 2. Inplicit go
to sleep order: if the UE does not receive any data

duz. iIﬁﬂ)ht:ihgoQ@ stigpadriden iPekl \0E dokt N satEdke éﬁ%dgl@@uring the on
state. 3. Inplicit Stay awake order: if the UE

r cdgptien pﬁﬁ9d Bbé%SLEW%E/He BEXstaleri ng an on duration

period it extends the current on duration period by a
certain pre determ ned anmount of time, suitably the

| ehdtriplioit Staeaweke ooderdif it UaregeivesainyBeddffort data during an
|ntervals inte which a certain DRX patte
OF BiBpapted Eixatsiheirpart St ety Ry sertain pre-

d%ét@ﬂn%bcé‘mbhﬁt JE titae t §U|iéHl¥ tthe 1IER§EPbE %eoﬁﬁoqét& duration
after waking up from DRX nactivity tiner:

dwpeiiachn in tine that the waits to successfully
receive

4. DRX intervals, intervals with which a certain DRX pattern is repeated.

5. On-duration period: a period in time during which the UE waits for the

reception of data, after waking up from DRX.

6. Inactivity timer: a duration in time that the waits to successfully receive
data (decode PDCCH) from the last reception of data (decoding of PDCCH),
failing which the UE re-enters the DRX state, i.e. the non-listening state. The

UE restarts the activity timer following a single reception of data (decoding of
a PDCCH).
7. One TTI, Transmission Time Interval.

8. "Awake" time for the UE.

9. Explicit stay awake: an eNodeB may send an explicit order to a UE to stay

awake, usually by means of so called MAC signalling.



data (decode PDCCH) fromthe |ast reception of data
(decodi ng of PDCCH), failing which the UE re- enters
DRX state, i.e. the non-listening state.

UE
W‘? é(glﬁléﬁSgS the activity timer follgwing a si ngI’t%CT/SEZO‘”/050882
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reception of data (decoding of a PDCCH). 7. One TTI,
Transmi ssion Tinme Interval. 8. "Awake" tine for the
UE. 9. Explicit stay awake: an eNodeB may send an
explicit order to a UE to stay awake, usually by neans

of so called MAC signal ling 10. Explicit go to sleep:
NOPEEt ARyo SRP: A7 @pd §R TRAYoPRIIE 2B S¥R O r 34 to go
sI I f i gnal |'i ng.
ts%tj.%%ﬁét%b?%“eé%pﬁ SRR i Tn fi 02 |
there al so exists the notion of a "DRX perlod" i.e. a

r| 0 uri ng, whi c. E a tate
i BLlofb S e defiops e aa g i1 LOZ Tt Bt gfists the
p%t@@h oy "DRXVESARD! Be. aperib@dihgywisialahs Uhas&ides an idle
interval mnus the awake tine during the DRX i nterval.

Rthaiemlﬁg itndees Bot Heteprfes sigta dHUBGthigNPeriak Thﬁ%mﬂp@rfnay be
b
B BRI R SO PN ThAIEEdAR, ime urn

kltndsDI@f( imteavzsm ssi ons, such as transm ssions which
use HARQ and RLC, nmminly problens involving
retransm ssions (HARQ and transm ssions in nore than

Onﬁefﬁ-ﬁ'nn NMROW! ¥ 'ﬂ}é:) preSBAt iMepRibhoNher PREEES ti9 as has been
address these problens by means of taking into account

t hentioneshprayioushhéntendgd tarddressnipBlemmyith the DRX state, and
P P RERIE KUY S tPARImib4iBAS kA Y Fand RisSRARSAEN USe HARQ and
RLC, mainly problems involving retransmissions (HARQ) and transmissions

in more than one TTI (mainly RLC).

The invention proposes to address these problems by means of taking into

account the following:

¢ the original transmissions,

e N possible additional transmissions, in consecutive TTls (RLC
segmentation, although the invention does not necessarily rely on the
segments being in consecutive TTIs, but could also work, for example,
in conjunction with a scheduler that could prioritize the sending of RLC
segments),

e N possible additional transmissions, in non consecutive TTIs (e.g.

HARQ retransmissions or RLC segments).

Very basically, the invention proposes a solution in which the DRX scheme is

bound to the type of transmission, so that one DRX scheme can be used for



segnent ati on, although the invention does not
necessarily rely on the segnents being in consecutive
but could al so work, for exanple, in conjunction

TTl s
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RLC segnents), N possible additional transm ssions,

in non consecutive TTls (e.g. HARQ retransm ssions or

RLC segnents). Very basically, the invention proposes

a tewispissions thathéraplolyHeARRKliker peneiples, lodnandtbet B&X scheme
type of transm ssion,, so.that one sche can be

583 PBLEPA R A ORS oA AR ETR BY HUARB T RS

principles, and another DRX scherme nay be used for

transm ssions that enploy RLC principles. In the

f dh lthevfallgwingudwoi differeat embeodiaents raf she inveméon mik heidescribed,

wi || be. descr.ibed, iLch.is_a t t e

ris WBcHES prag e BRS RTobRs AR EROINET angoviagh is adapted
R&@m@&gﬂh@b%& First enbodi nent, HARQ principles In

thi s enbodi nent, the DRX schene is configured w thout

consi dering HARQ retransm ssions, i.e. the wake up

ocﬁﬁs?ieﬂ{b%d‘?rﬂéﬁtegéﬁrﬁg E%t@d‘% expected first

t ; transm ssion, i.e. for

t rlants ssnoodimient ntheh © RXlostRme is heorfigured withadiht eonisidering
r Lyved during a configyred ke-up _period, the UE

| HBBILerNTRESI0S, 1 DR 3k U ichatiane| CPRESAROK: to the
C tYpledte et shakSsHRsRpsi 0od. |f a transm ssion has been

recei ved, the UE stays awake at least: a) when it

transmts the HARQ ACK/ NACK; b) and, if a NACK is

tr ' , : t Y [ Thi

R SO, LEIEPIAD AN Rl o HE e op T o e

awakeo atlatahds received during a configured wake-up period, the UE
immediately enters the DRX state again until the next configured wake-up

period. If a transmission has been received, the UE stays awake at least:
a) when it transmits the HARQ ACK/NACK;
b) and, if a NACK is transmitted, when the retransmission is expected.

This can be done outside of the DRX pattern, i.e. the UE is awake at the
known occasions a) and b) until it has transmitted a HARQ ACK and no
further retransmissions are expected. The UE can also optionally go to sleep

between occasions a) and b).

When HARQ principles are employed by the system, a case can be
envisioned in which the UE transmits a HARQ ACK but the eNodeB misreads
this as a HARQ NACK. In such a case, i.e. misreading of ACK as NACK, if
the UE is in the DRX state right after sending the HARQ ACK, the
retransmission from the eNodeB, and any subsequent retransmission

attempts, will be lost. This wil lead to the maximum number of



known occasions a) and b) until it has transmtted a
HARQ ACK and no further retransm ssions are expected.
he UE can also optionally go to sleep between
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by the system a case can be envisioned in which the

UE transmts a HARQ ACK but the eNodeB mi sreads this

as a HARQ NACK. In such a case, i.e. msreading of ACK
aS‘eM%ts'sfontsthﬁpba‘o'rmed b tBEXSNeideBeevergiithelufereceived the

sendl ng the HAR% the retransm ssion fromthe
hefstaie Eltbsequent retransmi ssion attenpts,
VVI|| belost This will |ead to the maxi mum nunber

of retransm ssi ons being perfornmed by the eNodeB even
i fintdrdetU cove m caehe dat thei easehwhere she Al drapsmitsra HARQ

over,,th case (o U
VA bl T Fobeto B0 Fineatce” FR I ALGH Theolowing
HA&Q:tM@ﬁtg ddiebd atiiewitd the metddosfethe tiveraionbe added to
the nethod of the invention: To address this error

case, the UE can extend its stay in the on duration

Stat & d‘%}&?ﬁ %&%[’ hQ?éi REMIEHaRexidFits &EXWYHA o Hu}a"‘tign state

cl ear no retransm ssions are at

bybyt lze pedibefei@d ipeeodt be tioke, doeauntibtit riecdear tantyme UE that no
retransm ssion fromthe eNodeB duri g th
rerﬁFraﬂngi%gqr@namﬁt%mnweb%ﬂ@n BBfpET it UEddbs not receive

tr aSiBtiahe fhiAldh h@ﬁw ﬂﬁae@NﬂbéB Qﬁﬁ'm%&hé VK. refrahsmWsidn would

thus reduce the risk of the eNodeB reaching the
mehé veubeeru megioroed rib er taarsmidsd dieK hzgd Wﬁﬁgntsn%ad as a NACK.

" OPIRGh MLfedie BRI fe ldhddity HORRIn@ e SRR Ahumber

actfirewrassmisgiosdne result as an explicit "go to sleep
request” to the UE fromthe eNodeB after a successful

By tying the resumption of the DRX state to the HARQ, as suggested above,
has as an additional benefit in that it achieves the same result as an explicit
"go to sleep request" to the UE from the eNodeB after a successful
reception/transmission. Thus, the eNodeB will know that the UE is in the
DRX state or not.

For uplink transmissions, i.e. transmissions from the UE to the eNodeB, a
similar behaviour as that suggested above for the downlink can be applied:
After the UE has transmitted a data unit to the eNodeB, it does not
immediately assume the DRX state. Instead, it waits for the HARQ
ACK/NACK from the eNodeB, i.e. the UE must "be awake" at least when the
ACK/NACK is expected. If a NACK is received, the UE must also be awake
when the retransmission is performed, similarly to that which has been

described above for the downlink.
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a siml ar behavi our as tha@t suggeste
for the downlink can be applied: After the UE has
transmtted a data unit to the eNodeB, it does not

i medi ately assune the DRX state. Instead, it waits
f ot shewld faerepinier) qudratf ‘meinghep’ ‘MsyeBncludes theneasgiwhen “blind

ool 5oq i 30 LOERREHESILNAT Sosg oo o U

awakteadhefnwakiag gt balysior $$ieospdcifidd®T f aoH instédd ligteh Yor data
to that whi ch has been descri bed above for the

doWHING & SMRlldmEnNad be poi nt ed out that "waking up"

above includes the case when "blind detection"” is used

(even for retransm ssions), i.e. the case where a UE
b BbCadgméntatiame specific TTI woul d

EE ﬂ%'ﬁ?ernt i B haBuBrsrroinple 1 GfK in combination

enpigsl RIENseghesd/RISC RagHicttdtRdN. y suitable for DRX in
conbi nation with RLC segnents/ RLC segnentation. In

thi s enbodi nent, the DRX schene is configured w thout

ﬁl@sﬂhﬁjskEh'Bgdetpﬂ?es DRE sHsémEis %bﬁf@ﬁr%ﬁe\%l‘?&ftoégmfslde%pg any

occasions correspond to the expec Irs
t rm@rblesnserm RLED segmentatiok, teanmerwslee opsccasions towespond to
th eNodeB to the UE, jf no data is received during a

iRPER A URLINSRISPIHS: the UE will i nmediately

enter the DRX state and remain there until the next
onf| ured wake-up period. If a transm ssion has been
8@wnllnmgamsay§ dwaKentthe exddedeB to the UE, if no data is

received during a configured wake-up period, the UE will immediately enter
the DRX state and remain there until the next configured wake-up period. If

a transmission has been received, the UE stays awake at least:

a) if it detects that the data received contains an RLC PDU (Protocol

Data Unit) segment; and

b) until all RLC segments are properly received. Either the UE can stay
awake to receive all such segments, or the UE will "know" that in
similarity to HARQ retransmission, the next RLC segment(s) will not
come until a certain amount of TTls have passed. If the UE sends a
NACK, it can "sleep" as per the HARQ principles explained above,
although it must wake up if a segment is expected during that time.
One aspect of this is that the RLC segments won't trigger a new on-
duration period, and in particular, when the last segment is received,
the UE can enter the DRX state.



a) if it detects that the data received contains an
RLC PDU (Protocol Data Unit) segment; and b) until all
RLC se nments are properly received. Either the UE can

w2 e to receive all such segments, or tHel/Bf2007/050882
will "know' that in simlarity to HARQ retransm ssi on,
the next RLC segnent(s) will not cone until a certain
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anmount of TTlIs have passed. |If the UE sends a NACK it

carhe' Hdvesi(®' timespeesctri‘rfed—iﬁﬁﬁe@netmy}a}bbes caxpba@ikepdoutside of the

above, althou up I f a segnent is .

o U EEh DR P nag D Wh B A St G oM QScRsions ) and b)

t intiRlCGh 5 4Rt R HARG JUK 16 QML@%@M@ and no further

period, and in particular, when the |ast Segnent 1Is

r fRleC vegmentsangeexpestetht er t he DRX state. The "awake

times" described i medi ately above can be kept outside

of the ordinary DRX pattern, i.e. the UE will be awake

atTykrrng wakésibalise af tramdlEowltlu fiieé Hetdctibpof RLA88YMEAR in this

RﬁagCK for all RC nts and no further RLC

ﬁ}eeaesw@e?b@en% ngatch@vw&éhwalmwscantwhcn ‘'on

U%d’l"éltl J}e Q%%th Do é%ph 'tﬂetéNo?je\Ba\X/hQﬁ§end|ng

t he adltlo benelt o |eV|ng esams as

e>qo|da‘.ta t uﬂibmv@urmvemal" Tdits "(ghidho ace@nposuillys bhe\/rtdt necessarily
fromthe n se nit ove

NodeB .
C EobERbue) SMu Ao HIESETe KBER SCER ERBidh 0B sltka eeSe . ie.
CORARGUL DRY" amdndl shet heNueB eftbeciheds @1 eéﬁéﬂ Ciguccessful

"go to sleep request”, i.e. "enter DRX" fromthe
eNSaeBIQtranenigsioas t er successf ul
reception/transm ssion. For uplink transm ssions, i.e.

fromthe UE to the NodeB, a simlar pattern can be
affori wgdink Afanemigdiend JE.eh front thengHito tieel Nodesg resitngdr gattern can

t, | i not . o
urBe bpbﬁeJMAAer t?\e UE has transmitted a segmented data unit, it will not
immediately go to sleep, but will instead continue sending all RLC segments,
i.e. the UE must be awake at least until all segments are sent and until they

are acknowledged.

Fig 3 is a flow chart of some steps of a method 300 of the invention. Steps
which are options or alternatives have been indicated with dashed lines.
Thus, as indicated in fig 3, according to the method 300, a UE in the system
in which the invention is applied is able to alternate, step (310, between the
two states mentioned previously in this text according to a certain scheme,
with this scheme being dependent on whether or not data units which are
transmitted between the UE and its controlling node are received entirely and
correctly within an initially allocated resource for each data unit, as shown in
step 320.

Step 330 shows that according to the method of the invention, the scheme
for altering between the two states can in one embodiment be adapted to
accommodate HARQ ACK/NACK transmissions between the UE and its



i medi ately go to sleep, but will instead continue
sending all RLC segnents, i.e. the UE nust be avvake at

| east until all segments are sent and until the
WO WA ENged. Fig 3 is a flow chapt of sonme ste §E7(9f)7/‘550882

met hod 300 of the invention. Steps which are options

or alternatives have been indicated with dashed |ines.
Thus, as indicated in fig 3 , according to the nethod
OIDntr@IIlUE node. hes shewenini stepti4ch in fomei embodmentl e:f the method

bI t [t 3 b t
R, e sendhtioh ALy beRcin e fud e 850 s dagted to
t Gacobfhid@ate RIAD %@'gme\ﬁ{tétfd)nt Htwes R SR DS s @Sﬁ%‘lﬂﬁ@hode
on whether or not data units which are transmtted

between the UE and its controlling node are received

5 e”ét'egrce ﬁgﬁg 0L o%géatr{ét{’]‘fgit%}@dig@ﬁeﬂnﬁbbin%rﬁt f%bé%ﬁ%\%g 300, for

reso r¥ eac S shown
Sttemws%ﬁ@snshsvﬁ&nh hiag ca»atromdgng)deOtd tre O hed doivnt ek, "DL", the

I b h
L OBE b SR ITare e U8 i A0RgEIAI TG Seotmealistening
HARQAGH b@%é&@@é%%f@@éomw@%é@& ﬂ#&i tﬁ.zn%m.ss.ons of data

itscontrol Iing node. shown i n step 340,

erfbdithe sonisslling eodet hod 300, the scherre for aI ter| ng
10 between the two states can al so be adapted to

accommodat e RLC segnentati on between the UE and its

CBieh@60 stpwiothat aSiepad ¥8main ihitge Jstmivg stabat" noh DRX") until:
anot her enbodi ment of the nethod 300, for
t ransn? sshohs hap ﬁfﬁﬂﬁ@lt&qﬂq&hﬁcqqrrasgon@@@ AKINACK=N

from t he Thadurels Brrany Bfiefc S PR M SPehifg o @fghission s
can be saxpduleeldaha correspond to expected first

transm ssions of data fromthe controlli nls node. Step
15 360 shewdf theatecgivad dald ¢amBNiTeS AN tHeC IRRY ssaomenit tamté all the

(" non- DR aka HAE bleen received.

As indicated in step 370, if the UE transmits an ACK, the UE extends its stay
in the listening state by a predefined period of time, to ensure that the UE
20 does not receive any retransmission ("Re-TX") from the controlling node
during the time that a retransmission would have been performed if an ACK
transmitted by the UE had been misread by the controlling node as a NACK.

Step 380 shows that for transmissions from the UE to the controlling node,
25  after the UE has transmitted a data unit to the controlling node, the UE waits
for the ACK/NACK from the controlling node before assuming the non-
listening state, and if a NACK is received, the UE is in the listening state

when the retransmission is expected.

30 Fig 4 shows a rough block diagram of a transceiver 400 of the invention, for

use as a UE which basically functions as described above. As can be seen in



the UE has transmtted the correspondi ng ACK/ NACK; and
if a NACKis transnmitted, until the corresponding
retransm ssion i s expect ed and if the received

ta
WRWBISES an RLC PDU segment, unmggl all the d]é(ggsqllzglg/osossz
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been received. As indicated in step 370, if the UE
transmts an ACK, the UE extends its stay in the

listening state by a predefined period of tine, to

erfiurd  tiat UEnetGOE afodise notventarei v@mpriyes eam aastwnasi ano  for

"Re- TX" . . t [ de d the t]
{ eroncero o dBe SHsH. eSS beaR ses Bdrarsaier 43p and a
AGEctivananht inesddiort, hee Wi iad Q@@%gmp?’fsﬁé‘%omfd Rw%ans such as

control ling node as 'a NACK 0 'shows tha or

t rfahexarspleoh Bri¢ropraasssoi4q, @Stwell aseonmyirisingg rrmmory 450.
after the UE has transmtted a data unit to the
controlling node, the UE waits for the ACK/ NACK from

t hﬁwe:trehscéwe?rn«g)mod@cbw QO/PASES Mhdtths! foe fﬂﬁﬁ|dnﬁ¢f8bd§tﬁdmg to
and if a is received, the UEis int

Eﬁem%o%tdeasgﬂ%@na%\@ r 819 dhYRi GAMBFSes egpRT1egh as the
FI &rﬁroﬁ@PM‘@O anf QHQ?ﬂor @@g@ ﬂgr%gh%ri\@ﬁhé%@%??ﬁle\\éﬁwgfgﬂferent

e I nvention asi ca
f uﬂi&t&so&énrs@t@hﬁaﬁeﬂmﬂngmmle AstecarDBX steten andfa secbnd such
UE, 400 of e.lnvention conprises an antenn
fosrat@om Gat' F'R? N t at[ehearéNgaegur 98" aptets: %’T’I%} sif%tg being
a d9saRf8 fdred céaemaaﬁhoanf o€ ameers By, lthe mrubn@m‘m@ R@ntrols
UE 400 al so conprises control means such as for

exXBApFRIA o tNBPL e X A0, ners BIRX Ipesiods owpidhsit ggnaetrieve

anscei ver 400 basically conprises
nq?riéx rﬁ%un tlég;n ng according to the nethod

descri bed above and thus conprises neans such as the
°|P tsrgglgld %ﬁgé(gtpap g\ayﬁthgﬁgﬁr%eélggntfro Irér 430urgnggth%nﬁ1e%f10ry are
depicted here as being part of the alternating mechanism, the antenna 410
and the receiver 420 may also be a part of this mechanism, if, for example,

the eNodeB transmits information or commands relevant to the alternating.

However, the alternating means, in this case the means 440, 450, make the
scheme according to which the UE alternates between said two states
dependent on whether or not data units which are transmitted between the
UE and its controlling node are received entirely and correctly within an
initially allocated resource for each data unit.

In the UE 400 of the invention, the alternating means 440, 450, may also
adapt the scheme for altering between the two states to accommodate
HARQ ACK/NACK transmissions between the UE 400 and its controlling
node, e.g. the eNodeB. Alternatively, the alternating means 440, 450, may
adapt the scheme for altering between the two states to accommodate RLC
segmentation between the UE 400 and its controlling node 110.



states, a first such state being an idle state, a DRX
st ate and a second such state being a |istening
an "on duration" state, each state bein

W%%‘g’ﬁ/ﬁ%ﬁ Tor a certain amount of 14 me. Suitabl §CT/PRRY07/050882
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controll er 440 controls the length of time for the DRX
and non DRX periods, which it can retrieve fromthe
menory 450. It should be noted that although the

comtonel embodiieranof theeUieAQD yther abalepinundidnkhdripitially allocated

bei n art of fhe ternati ng mechani sm the antenna
41@593'ng{5|1%”(?8 g]e\[gllow@g may al so be a part of this

mechanism if, for exanple, the eNodeB transnits

i nformati on or commands rel evant to the alternating.
Howewvem, re’shercalinéimfate @ge méhns, i n this case the neans
440, 450{, make .t heme acc 9’&% whi ch th%l UIE

al t et n&t'ESOYEE R rr‘?qé’ﬁr'ﬁy’t% %?ﬂ?é‘? BEAJERTU GH PoC

whet fery Mbd[]%ttloﬁaérﬁi eBhing YéHerhe A€ 4 FJHRMtIONSA code rate and

between the UE and its controlling node are received
entlrebwuanuemQﬁvmwﬁmwsmhﬂh$n an initially allocated
resource for each data unit. In the UE 400 of the

i nvention, the alternating neans 440, 450, may al so

adapt further éﬁh@ﬂﬁnéﬂrofahé QJE AQ0 biet tve eyaskhd ttamsnissidresfrom the
t o accommobdat e CK/ NACK transm ssi ons._bet ween t he

U0 ligddneda e dh@ rtesﬁ mﬁg ah%rd@tm@ rgeaps SH0ONGHEB. schedlle the
Ald&éz%?g*ahév\ﬁﬁ tﬁ@%é‘l%ﬁ Miuh éT%@H%.sée‘lﬂ g Slte t'aaﬁhe Ilstenlng

e scC errefor etvveen e two stat
tmtatecankae@cRidCteegwpmtadl tirst bramereisstoms OE d@te émxm the
|ts ?OHtroII ng node 110.1n one enbodi nent of the UE

oV AR e mentioned initially all ocated resource
|s one of the follow ng: aresourcelntlrre e.g. a

TTI a resource in freq uenc%/ ..a sub-frane or a .
r alsar i opatekhas been received by the UE during a listening period, the

alternating means 440, 450, may make the UE enter the non-listening state
immediately, and if data has been received, the alternating means 440, 450,
can make the UE remain in the listening state until:
¢ the UE has transmitted the corresponding ACK/NACK; and
¢ if a NACK is transmitted, until the corresponding retransmission is
expected, and
o if the received data comprises an RLC PDU segment, until all the

data has been received.

Additionally, if the UE transmits an ACK, the alternating means 440, 450,
may make the UE extend its stay in the listening state by a predefined period
of time, in order to ensure that the UE does not receive any retransmission
from the controliing node during the time that a retransmission would have
been performed if an ACK transmitted by the UE had been misread by the

controliing node as a NACK.



a Modul ati on and Codi ng Schene, i.e. a nodul ation, a
code rate and a nunber of transm ssion bits. In a
urt her enbodi nent of the UE 400, in the case of

W‘??%’ﬁ’éf’ﬁ%@l ons fromthe controllife node to t hRCTEE20PHE0882
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al ternating means 400, 450, schedul e the occasions

when the UE goes fromthe non-listening state to the
listening state to correspond to expected first

t narshottssi @nsodimeatdtod the mmarihiencmtwplirﬂd . tocdesmigéisns, after

| 168 A o B e CAtE aitad) HY RRaliid b5 e aljgmating

”ﬁK@aﬁme@@t%kéhﬁew@mlﬂcﬁrthegt\@m,@cm?@ﬁltaéeaomroumg
and if data has been received, the alternati

n
44®dedmforecagssunaiRg the GODHISteniRg State, ankbif|a @Ag?ﬁ ﬁgecelved the

ALE: TR e e Ale WERRER (LFARSARSER] (AR HoPiroling
cafodesipexgectedr et ransni ssion is expected, and if the

recei ved data conprises an RLC PDU segnent, until all
the dat a has been received. Additionally, if the UE

t r'la'{bst ve |sﬁgfllgﬁ@% 8! th 'R akipis mﬂﬁo&ﬂ%ntéfégscrﬂ%ﬂ above

extend I1ts stay inthe listenin state
a qmbstmwrme’dthfedra@dnm butrmoay be fogalevatied avikin thet s\@ape of the

A T .

mfdés‘énbé&%bb@@ﬂwﬁﬁtrefrmfsffﬁﬂn isystesA&ithier IS Kiridt &tk Pehtien may
UE had been m sread %/ the controlling node as a

NATKappliegiotatber Khodaf wiralesscetluar pRRSH SYSEMSor

Uplink, UL, transmi ssions, after the UE has

transmtted a data unit to the controlling node, the

al Algonat iangightly different aspect of the invention, the following principles

may be applied:

- For HARQ and RLC segments a specific a DRX scheme is used,
which scheme is independent of the "main” DRX scheme, and which
has the following principles:

o for HARQ and RLC segmentation

= the UE is allowed to sleep in-between transmissions
subsequent to the initial transmission; the time the UE
sleeps may be X TTls, where X is configured by eNodeB
to the UE using e.g. RRC signalling (for asynchronous
HARQ and for RLC segments) or a predefined value
based on physical layer property (for synchronous
HARQ e.g. LTE uplink). After X TTls, the UE wakes up,
and listens until the transmission is received.

= the UE stays awake until all subsequent transmissions
belonging to the initial transmissions have completed,
either HARQ or RLC, or both.



means 440, 450, make the UE wait for the ACK/ NACK from
the controlling node before assum ng the non-1listening
state, and if a NACK is received, the UE is kept in

WQ pW8{133563ni ng state when the retyg@nsmi ssion f?&:@?wgms“ssz
controlling node is expected. The invention is not
limted to the exanpl es of enbodi nents descri bed above
and shown in the drawi ngs, but nay be freely varied
within the dodpth ofiséd)ehapiecatedo Hagk s thé- DR x@I@ke soon as
al t hough th% i nyenti on. has inly been described above .
with terns fPOniEPSTEHOYT 28 e WD kitngmay HesHmeerHgaRing is
may be appl irggeilad COBILUKIN U O WdySh@Ssssifnd HEADRX state if
access systens. Also, in a slightly different aspect
of the i nverbe omaimdIR¥Ischamegveuldmet pllew insthebése.
applied: - For HARQ and RLC segnents a specific a DRX
schene i s used, which schene is independent of the
"mai n" DRX schene, and which has the foll ow ng
principles: o for HARQ and RLC segnentation the UE is
all owed to sl eep in-between transm ssions subsequent
to the initial transm ssion; the tine the UE sl eeps
may be XTTls, where X is configured by eNodeB to the
UE using e.g. RRC signalling (for asynchronous HARQ
and for RLC segnents) or a predefined val ue based on
physi cal | ayer property (for synchronous HARQ e.g. LTE
uplink). After X TTls, the UE wakes up, and |istens
until the transm ssion is received.



the UE stays awake until all subsequent transm ssions
beI ongi ng to the initial transm ssions have conpl et ed
HARQ or RLC, or both.In both cases, the LJ

her
W%&““ﬁ’é@?@o the DRX state as soonias the trans‘?ﬁlé’g]f:?c?ﬂw‘)sossz
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after which it may resune sleeping is received.

Qobvi ously, the UE may not assune the DRX state if the
“mai n" DRX schenme would not allow it otherw se. CLAI M5
1.ClAAIMS hod (300) for use in a cellular wireless
access system (100), in which systemthere is a first
controlling node ( 1 10) which serves, inter alia, to

CONMA AlethidA(BOD) $6i WESint D cainflarf winde s abcés%rws&@h%mMEﬁn which
( 130), wthin a certain area, a cell (120), in which

S RYSIIM UbsTe it an SEtineorsredlingr nade | (48) whieh stefvess, inter alia, to

f

o s SRR o5 ySLBRRNE ] it vy goni
f raveaj tasceimeO:)l in nehictodgsiend UE)é ,caanaissmrﬁ@m@dos 1> h?east two
state bein eengé%ﬁgsta e ‘on duration" stat

aciatesi Adr %os%ll?l %tﬁt ¢ @%@?teﬁ'ﬂ%‘tﬁﬁe tife ag%ﬂéieeﬂyr‘,xrgg which
all ¢/t ‘?1% t @58t (iSER) fo*?edé@@fffbrﬁQfsdcér‘f‘t?olFfrﬁ@tn%ae (110), and a

accor di ng to a certain scheme, the net
creacaod stich state D20)g adisteming state, ﬁh"@tmsilaeh@m dsta’@ aocording to

<t FyebeldbBf HE A e Rl Sle ARG te da dF petween

t reas Mvid estalbsd Wesdording W anderatn cedtigreé! itRg mestRod being
are received enti| relg and correctly within an

i iharagtegzed 1(8¢6r & thas Sin seheme agedrdina to uMiieh &dJE in the
aléaé%?é@?eaf:ﬁ] gi’ar’%égl‘%e?\%‘éﬁ Lid A% 8edss Hg%ﬁ_&eoﬁ%@ﬁgé 3PRot data

accor |ng to whic e schene
al uretsi whicheaige dnansmittedubetwesre thé SURdapd éts tontrolling node are

Zﬁ%ﬁ%gﬁﬁ@@ﬂq@gﬁw w(trwban |dn|tA l1 ly éWotc%gecﬁ (reeq;ource for each

data unit, as allocated by the controlling node.

2. The method (300, 330) of claim 1, according to which the scheme for
altering between the two states is adapted to accommodate HARQ
ACK/NACK (Hybrid Automated Request, Acknowledgement/Negative

Acknowledgement) transmissions between the UE and its controlling node.

3. The method (310, 320, 340) of claim 1 or 2, according to which the
scheme for altering between the two states is adapted to accommodate RLC

(Radio Link Control) segmentation between the UE and its controlling node.

4. The method (310, 320) of any of the previous claims, according to which
said initially allocated resource is chosen from one of the following:
e aresourceintime, e.g.aTTl

e aresource in frequency, e.g. a sub-frame or a resource block



Acknowl edgenent) transm ssions between the UE and its
controlling node. 3. The nethod (310, 320, 340) of

W(gllz@ism;s@or 2 , according to which the schene f'&t/smom/osossz
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ering between the two states 1& adapted to
accommodat e RLC (Radi o Link Control) segnentation
between the UE and its controlling node. 4. The nethod

(31 0, 320) of any of the previous clains, according
t o whi anMsduld@tioniandaCogingl $adhemed.a. es npdutatios, ersslenrate and
fromone of th | owm.ng, .. a resource intine, e.g. a

A o

f ol
TTI aar%%tﬂﬁc% tfq?psm'gﬂa , e.g. a sub-frane or a

resource bl ock a Mdul ati on and Codi ng Schene, i.e. a
nodul ati on, a code rate and a number of transm ssion

biS sthesmetitad (tthotRQ $69) Azny elte Brevigyp elpimheaccording to
PR ey R P08, L lnoblothataet ! tssions
whatert iee UE goes froonthieheondistdning estategtosthe distenirtghetate are

listening state are hedul ed t rrespond to

e EEEHUETFPr CTeSRASa ErBRECHT TSLTE B RUM P of data from the
CRBhtBlihMddeode. 6. The method (310, 320, 360) of
claim5 [ according to which, if no data has been

received by the UE during a listening period, the UE

will.enter t oglhSLem tate_j ' and i
g S B2 60 B kB en o dat s
| itsdepivieneivet atyetherWE Iduringhee lidteningspdrioan sims UEewiltdreer the non-
correspondi ng ACK/ NACK; and, if a NACK is transmi ét ed, . .
urlstening, stede Fpeegisialyngnd drdata bs feeprersived piiet dg remains in
a @htent he 56ei ved data conprises an RLC PDU
(gﬁét ogg?r{gDéatta bﬁtlt) segnent until all the data has
been recehe ®&F has transmitted the corresponding ACK/NACK; and

o if a NACK is transmitted, until the corresponding retransmission is

expected, and/or
o if the received data comprises an RLC PDU (Protocol Data Unit)

segment, until all the data has been received.

7. The method (310, 320, 370) of claim 6, according to which, if the UE
transmits an ACK, the UE extends its stay in the listening state by a
predefined period of time, to ensure that the UE does not receive any
retransmission from the controlling node during the time that a retransmission
would have been performed if an ACK transmitted by the UE had been
misread by the controlling node as a NACK.

8. The method (310, 320, 380) of any of claims 1-7, according to which, for
transmissions from the controlling node to the UE, after the UE has
transmitted a data unit to the controlling node, the UE waits for the

ACK/NACK from the controlling node before assuming the non-listening




7. The method (310, 320, 370) of claim6, according to
which, if the UE transmits an ACK, the UE extends its

W(?Ig(ﬁ%/l;{%é he listening state by a predefined pl%f/glgzoi?;/osossz
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O ensure that the UE does1®ot receive any
retransm ssion fromthe controlling node during the
time that a retransm ssion woul d have been perforned
if an ACK transmitted by the UE had been m sread by
t Hdateo @A of ki N CitotfereseivedNAleK U is Théhaerdistening Stats when the

fﬁgtr?ﬁgrﬁssr%%s& onsR% Cghﬁ{)ﬁé bgéf‘ %%gﬁ‘%\geﬂgdteot \ghltﬁg UE,

after the UE has transmitted a data unit to the
caontrol I i ng node, he UE waits for the ACK/ NACK from
t e Tdeninediag 9?&%@39 pEeBY of &’é%BFﬁVH@J% glgims, applied to a system

NGg-the ?.H@‘L%t'ﬁér‘?n E@Bﬁjtl'oﬁ en' t@ﬁthét {HeCHrsY fn Ilgﬂ%ﬁpﬁgsrﬁate is

isint I stening state e retransm ssi on
t Hbe dRX state any thedeoriteollmgradesis. arbeNFteB et hod (310,
320) of any of the previous clains, applied to a
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the UE being characterized in that the ) )
alternating means (440, 450) make the scheme according to which the UE
alternates between said two states dependent on whether or not data units
which are transmitted between the UE and its controliing node are received
entirely and correctly within an initially allocated resource for each data unit,

as allocated by the controlling node.

11. The UE (400) of claim 10, in which the alternating means (440, 450)
adapt the scheme for altering between the two states to accommodate
HARQ ACK/NACK (Hybrid Automated Request, Acknowledge/Negative
Acknowledge) transmissions between the UE (400) and its controlling node
(110).

12. The UE (400) of claim 10 or 11, in which the alternating means (440, 450)
adapt the scheme for altering between the two states to accommodate RLC
segmentation between the UE (400) and its controlling node (110).
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non-listening state to the listening state to

correspond to expected first transm ssions of data

f r pgn e ueoong lof ickmneslan (whicH,0F no data has been received by the
UE during a listening period, the alternating means (440, 450) make the UE
enter the non-listening state immediately, and if data has been received, the
alternating means (440, 450) make the UE remain in the listening state until:

o the UE has transmitted the corresponding ACK/NACK; and

o if a NACK is transmitted, until the corresponding retransmission is
expected, and/or

o if the received data comprises an RLC PDU (Protocol Data Unit)

segment, until all the data has been received.

16. The UE (400) of claim 15, in which, if the UE transmits an ACK, the
alternating means (440, 450) make UE extend its stay in the listening state
by a predefined period of time, to ensure that the UE does not receive any
retransmission from the controlling node during the time that a retransmission
would have been performed if an ACK transmitted by the UE had been

misread by the controlling node as a NACK.
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nSide. anddre %650 tRekBo EﬁéSEUEe ? for the ACK/ NACK
fromthe controlling node before assunm ng the
non-listening state, and if a NACK is received, the UE

is kept in the listening state when the retransm ssion
fromthe controlling node is expected. 18. The UE

(400) of any of clains 10-17, being a UE for a system

of the LTE (Long Term Evol ution) kind, so that the

first non listening state is the DRX state, and the
controlling node is an eNodeB.



